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ABSTRACT

Among all words in the English language, those that appear frequently are of
particular importance. Research suggests that receptive knowledge of the 2,000 to 3,000
highest-frequency word families provihdes second-language (L2) English learners with a
foundational basis for understanding language produced in English writing and speech
(Nation & Waring, 1997). Therefore, in EFL contexts it would be beneficial to
understand which of these words learners have acquired through years of study.

In this study I analyzed data collected from weekly vocabulary quizzes among
primarily lower-proficiency university L2 English learners in Japan. The participants
were assessed on their receptive knowledge of the 1,650 highest-frequency English
flemmas (i.e., groupings of a word’s dictionary form, its inflected forms, and identical
forms of different parts of speech) from the New General Service List (Browne et al.,
2013), in both written and spoken forms. The data were fit to the Rasch model, which
produced a hierarchy of words based on their difficulty estimates. Finally, I conducted
backward stepwise regressions to develop multivariable models to predict which of these
words were likely to be more- or less-widely known by the participants.

The results showed a hierarchy of three-to-four levels and four-to-five levels of
difficulty among written and spoken words, respectively. Additionally, comparisons of
word knowledge estimates between modalities, as well as learners’ comparative abilities
to identify words when read and when heard, indicated that most learners identified
words more often when read, although several learners also recognized words similarly
when read or heard, and a small number performed better when words were heard. There

was also substantial variation among words with similar frequency profiles. Within most
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100-word bands, some words were universally known while others were universally
unknown, with the number of known words gradually decreasing as the bands included
less frequent words.

Among single-variable predictors, age of acquisition ratings, rather than
frequency, explained most of the variance in written (36%) and spoken (33%) word
knowledge estimates. Frequency values based on the SUBTLEX-US corpus frequency
measures were second, accounting for 28% and 29% of the variance in written and
spoken word knowledge estimates, respectively. Models incorporating additional
variables, such as loanword status, first-language age of acquisition, and word length
measured by the number of letters, explained 44% and 45% of variance in spoken and
written word difficulty, respectively. Finally, a model that included only word-intrinsic
variables, such as length and concreteness, accounted for nearly as much variance in
written word knowledge estimates (41%) but less in spoken word knowledge estimates
(36%).

This study provides the first comprehensive high-frequency word profile of
Japanese university L2 English learners and advances the development of predictive
models of L2 word difficulty. The insights gained should benefit learners, teachers, and
material designers in Japan by identifying high-frequency words that might warrant
attention even after years of study. Because few learners had mastered the highest-
frequency words, the results also highlight why Japanese EFL university learners might
struggle with materials designed for L2 English learners, such as graded readers or

listening exercises.
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CHAPTER 1
INTRODUCTION
Background of the Issue

Research consistently demonstrates that receptive vocabulary knowledge—the
ability to identify the meaning of second language words during reading and listening—is
a strong predictor of learners’ overall comprehension in a second language. Studies have
shown its importance for understanding written texts (Jeon & Yamashita, 2014) as well
as spoken material (e.g., Andringa et al., 2012; Vandergrift & Baker, 2015, 2018). The
Oxford English Dictionary, which is the principle historical dictionary of English,
estimates that there are more than 600,000 words in the English language, and because
learners’ time and resources are limited, second language learners, instructors, and
material designers must select the words that are most efficacious for their students.
Recent estimates suggest that as few as 2,500 words cover more than 80% of the English
that is written or spoken by first-language (L1) English users (Brezina & Gablasova,
2015), including 84% of the English used in newspapers and 90% used in films (Nation,
2006; Webb & Rodgers, 2009a, 2009b). Knowledge of these high-frequency words
comprise a fundamental language base from which, after mastered, learners can use to
begin to comprehend most naturally occuring English (Schmitt et al., 2011; Steehr, 2009).

This finding has led to two major developments for second language teaching and
research. The first was the development of learner-oriented lists of high-frequency words,
intended as guides of the essential words that all language learners should master. The
systematic development of frequency-based wordlists began in the early 20th century

when Edward Thorndike and Irving Lorge counted and compiled a list of 30,000 words



from books, magazines, newspapers and other texts in their pioneering work, 7he
Teacher’s Word Book of 30,000 Words (1944). This list was followed by the first list of
high-frequency words intended for langauge learners, Michael West’s General Service
List (1953), which has inspired updated lists for general L2 English education such as the
New General Service List (Browne et al., 2013), and for specialized learner groups (e.g.,
the Academic Word List; Coxhead, 2000). The common feature of these lists is that they
are learner-oriented lists of word utility in which words are ranked primarily based on
computationally derived counts of how frequently they occur in corpora of natural
English samples, such as the one-billion token BNC/COCA (BNC Consortium, 2007;
Davies, 2009).

The second development was the creation of vocabulary tests in which vocabulary
items were ordered based on the principle that the hierarchy of lexical acquisition follows
the decreasing frequency of words in corpora. Put another way, learners are broadly
expected to know more frequent words before they learn less frequent words, largely
through incidental word learning (i.e., without deliberate focus or explicit attention;
Hulstijn, 2002). Tests such as the Vocabulary Levels Test (Nation, 1983) and the
Vocabulary Size Test (Nation & Beglar, 2007) are archetypical examples of such tests.
Many derivatives have since been developed for different domains of learners and for
different purposes. The frequency principle on which the ordering of items on these tests
was based was broadly confirmed for both L1 (Miller & Lee, 1993) and L2 (Beglar,
2000) English, in which the difficulty of items among the 10,000-to-14,000 highest-
frequency words (i.e., the likelihood that they were to be known by examinees) was

highly correlated with each words’ frequency rating. These tests serve a wide range of



purposes, from matching learners with appropriate language material (Nation, 2007) to
demonstrating that learners have the prerequisite language requirements to be included as
participants in research projects (Feng & Webb, 2020).

Statement of the Problem

Given the place of importance for the highest-frequency English words in L2
English learning, there is a need to understand which of the most frequent items are
widely known and unknown, and what trends, if any, exist. Furthermore, because words
are not only read but also heard, there is a need to extend this investigation beyond
measures of orthographic (written) receptive vocabulary knowledge to phonological
(aural, or spoken) vocabulary knowledge.

For the purposes of predicting learners’ L2 comprehension ability after years of
study, it is important to understand the degree to which high-frequency words become
known by language learners as they progress throughout their study, as well as the degree
to which these words are acquired systematically, that is, in a predictable order. The
single greatest potential predictor of the order in which words are learned is arguably
word frequency, which refers to how often a word appears in language material and is
therefore likely to be encountered by language learners. It is well documented that, in
general, words that learners encounter more often are more likely to be acquired than
words encountered less frequently (e.g., MacKay, 1982; Kroll & Stewart, 1994; Beglar,
2010). This is the underlying principle behind the sequencing of words used for the
development of word lists such as the General Service List (West, 1953), vocabulary

levels and size tests, and leveled materials, such as graded readers.



Recently, researchers have begun publishing studies in which other word-related
variables, such as word length and word meaning concreteness, have been used with
word frequency estimates to create multivariable models that better predict which words
are likely to be known by English L2 learners of various first language backgrounds
(Canning et al., 2024; Hashimoto & Egbert, 2019; Vitta et al., 2023). A common design
feature of these studies is the use of representative items to derive an estimated measure
of examinees’ knowledge of between 5,000 and 10,000 words. However, no study has
focused exclusively and exhaustively on the highest-frequency English items.

Additionlly, to my knowledge, only two studies currently exist in which
knowledge estimates were collected for every item in a word frequency list from
populations of English learners. Brysbaert et al. (2019) created an online assessment in
which volunteer test takers were shown a randomized assortment of 70 English words
from a bank of 61,000 lemmas, and were asked to choose whether or not they recognized
each word. The participants’ responses indicated that the participant pool comprised
learners from 150 different mother tongues, who provided both yes-no recognition
knowledge estimates, as well as reaction time data, for the word set. Schmitt et al. (2021)
also used crowdsourcing to collect knowledge estimates of 7,679 lemmas among EFL
learners through test items presented in three L1s: Spanish, German, and Chinese. As in
Hashimoto and Egbert’s (2019) study, Schmitt et al. similarly found that English word
frequency rank alone was a relatively poor predictor of the likelihood that the EFL
participants were able to translate words from their first language into English. These sets
could be supplimented with data sets deliberately collected among homogenous domains

of EFL learners for comparison. Such sets would be more insightful into understanding



the order in which EFL learners acquire high-frequency vocabulary knowledge in
specific contexts, such as among EFL learners in Japan.

A further issue is that language learners understand vocabulary in writing
(orthographically) and in speech (phonologically) to different degrees (e.g., Milton &
Hopkins, 2006; Milton et al., 2010). Among Japanese L2 English learners, Mizumoto and
Shimamoto (2008) found that participants’ phonological word knowledge trailed behind
their orthographic word knowledge, suggesting that learners had not acquired a
phonological understanding of several words they understood in writing. However, to my
knowledge there has been no research into the specific word variables that account for
phonological vocabulary difficulty among L2 English learners. The degree to which word
characteristics differentially impact orthographic and phonological word knowledge
remains uninvestigated.

Purposes of the Study

The primary aim of this study was to produce a lexical profile of first- and
second-year Japanese university EFL learners in Japan. This would lead to a greater
understanding of the learning burden of the highest-frequency 1,650 English words for
EFL learners and the trends in which those words are learned after years of primarily
classroom-based exposure than currently exists. The first purpose of this study was to
identify the degree to which individual high-frequency words are more-and-less widely
known among Japanese university learners of L2 English. To measure learners’
vocabulary knowledge, I used L2-to-L1 translation tests, known as meaning recall tests,
to assess knowledge of the first 1,650 words of the New General Service List (Browne et

al., 2013). I used many-facet Rasch measurement, with persons, items, and test-taking



order (orthographic then phonological, or visa versa) to determine a hierarchy of word
difficulty of the 1,650 items in both orthographic and phonological modalities.

A second purpose was to investigate the degree to which word-related variables
differentially impact the likelihood that a word is known orthographically and
phonologically by Japanese university L2 English learners. In total, 11 variables were
evaluated as candidates for inclusion as predictor variables in this study. Rasch estimates
of item difficulty produced by the study participants were used as the indicators of
orthographic and phonological word knowledge. Frequency alone was found to explain
28% of the variance in both orthographic and phonological word difficulty. As with
previous research (Hashimoto & Egbert, 2019; Vitta et al., 2023), I took an exploratory
approach when constructing the final predictive model, conducting a best subsets analysis
to retain the best-fitting predictors in the model. Through this process, the best-fitting
model produced for the orthographic data predicted 45% the variance in orthographic
word difficulty. Additionally, a more parsimonious model was shown to account for 47%
of the variance in orthographic word difficulty. The best-fitting model of phonological
word difficulty predicted 44% of the variance, and a more parsimonious model accounted
for 46% of the variance.

Data were collected through 50-item tests of both orthographic and phonological
vocabulary knowledge administered weekly throughout one academic year. To avoid
biased estimates of difficulty due to changes in the participants’ vocabulary knowledge
throughout the year, two general vocabulary knowledge tests were also administered at
the start of the year to gauge the participants’ vocabulary knowledge at the start of the

data collection period. Those general tests included four items from each of the



subsequent 50-item tests. These 132 linking items were used to calibrate responses on
subsequent tests by anchoring the results of the 50-item tests to the initial item difficulty
calibrations of the previously tested linking items. This approach allowed the subsequent
tests to be placed onto a uniform scale so that they could be compared, both among items
within the same modality (orthographic or phonological), and between identical items
among the two modalities (e.g., the degree to which learners could identify the word
political when read or when heard).
Significance of the Study

This is the first study to focus exclusively on the highest-frequency English words
and specifically Items 1 through 1650 of the New General Service List (Browne et al.,
2013). This word group deserves attention because studies have indicated that
comprehensive knowledge of high-frequency words is necessary for learners to engage in
unimpeded comprehension of most written and spoken English. The lists provided here
are useful in at least three ways. First, they can provide a basis for EFL vocabulary
education in the Japanese context, providing educators and learners with insight that can
guide them to successfully acquire these words during their course of study. Second, the
results of the multivariable models in this study can also be applied to other high-
frequency words that were not included in the study to help predict how likely those
words are to be known by Japanese university learners. Third, the results can be
considered in light of results of similar multivariable models applied to other words (e.g.,
Canning et al., 2024; Vitta et al., 2023) and in other contexts (Hashimoto & Egbert, 2019)
to better understand how word frequency, word-related variables, and contextual

variables influence word knowledge.



Second, the data set collected in this study contributes to other data sets of
exhaustive vocabulary lists by (a) being the first to employ meaning-recall items to
measure word knowledge, which have been demonstrated to more closely align with EFL
learners’ general reading and listening comprehension ability than other forms of
receptive word knowledge items (e.g., yes-no tests and form-focused spelling tests;
McLean et al., 2020); and (b) by contributing items produced by EFL learners in Japan,
which is a context that has not been an area of focus in similar studies (e.g., Brysbaert et
al., 2021; Schmitt et al., 2021). Therefore, these data can be used as a point of
comparison with or supplement to existing data sets to better understand the trajectory of
EFL learners’ vocabulary learning worldwide. The English vocabulary profile of
Japanese learners is likely to be unique from those of other languages due to the
orthographic and phonological language distance between Japanese and English, the text-
based focus of English language learning in public education, and the existence of
English loanwords in Japanese that might facilitate learning of those words.

Third, this study is the first to apply a predictive multivariable model with
multiple lexical variables to estimates of EFL learners’ receptive phonological word
knowledge. Phonological word knowledge has been shown to both vary from receptive
orthographic word knowledge, as well as to be more predictive of listening and, in some
cases, speaking ability than estimates of orthographic word knowledge (McLean et al.,
2024). Therefore, this form of knowledge warrants independent study. Because no
exhaustive word sets of EFL learners’ receptive phonological knowledge exist in the SLA
literature, and because no predictive models have been applied to phonological

knowledge data, the results should be of benefit beyond the Japanese context.



The Audience for the Study

The results of this study will be beneficial to educators and learners in the
Japanese EFL context, as well as researchers, test makers, administrators, curriculum
specialists, and material designers. In Japan, teachers and learners will benefit through an
increased understanding of the items that are most likely to be unknown by Japanese EFL
learners and the factors that cause item difficulty. Teachers can use the resulting lists of
vocabulary difficulty produced from this study as a reference when choosing which
words to direct learners’ attention towards. This knowledge will help teachers and
learners in Japan to use their time effectively, focusing more attention on less-known
high-frequency words, and perhaps on high-frequency words in general over less-
frequent words. Similarly, the data and results from this study are beneficial to
administrators and curriculum-developers in Japan and similar EFL contexts due to their
demonstrated validity. Administrators can refer to these results to better place learners
into appropriate levels of language study in educational contexts. Test developers can
also refer to the results of this study to support the hierarchical positioning of lexical
items in future vocabulary levels and size tests, as well as refer to the multiple regression
model to predict the difficulty of items that were not included in this study.

Researchers will benefit from a detailed understanding of vocabulary item
difficulty among Japanese EFL learners. This study contributes new information to the
field of SLA by producing an exhaustive list of word difficulty estimates produced by
Japanese university EFL learners. Additionally, studies that have investigated the
difficulty of exhaustive sets of lexical items (Brysbaert, 2021; Schmitt et al., 2021) have

analyzed raw score data. This is the first study of exhaustive word knowledge in which



data were fit to the Rasch model. By analyzing the data in this study with the Rasch
model, this study provides additional insights by (a) supporting the unidimensional
stability of the constructs being measure (e.g., L2 English receptive orthographic and
phonological vocabulary knowledge), (b) providing difficulty estimates that indicate
which words are more-or-less widely known among EFL (Japanese) learners, and (c)
fitting the data to interval-level scales that make the results practically comparible and
easy to interpret.
Delimitations

This study is limited in several ways. First, the participant pool of this study
consisted of convenience samples of Japanese university learners of English from intact
classes at two universities. This homogeneity of the participant group, in terms of
learning background and L2 English proficiency limits the generalizability of the results
to Japanese university EFL learners of average academic ability. However, it should be
noted that the results of the Rasch analysis, as well as entries in the background
questionnaire that was administered at the onset of this study, indicated that the
participant sample consisted of learners with varying degrees of English language
proficiency and motivation, likely ranging from false-beginners to high-intermediate
learners. Regardless, the fact remains that a more heterogenious sample of participants
from various L1 backgrounds is needed for these results to become broadly generalizable.

A second limitation involved the method of testing of identical lexical items in
orthographic and phonological modes. This method of data collection likely resulted in
word knowledge estimates that were influenced by at least two variables. The first

variable was test-taking order. The participants who produced the data for this study did
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so through an academic assignment that was a mandatory part of their course of study
(although they were given the option not to contribute their data to this study). Through
this activity, the participants evaluated their own ability to identify and translate items
during class each week, with identical items appearing phonologically and
orthographically. To account for the possible influence of a testing effect on the results, I
used a counter-balanced Latin squares design in which the quiz testing order changed
weekly for each participant: Participants took their weekly quizzes in orthographic-then-
phonological order one week, and in phonological-then-orthographic order the next,
continuing in that pattern throughout the year. Other participants took the tests in the
opposite order. Additionally, I included test-taking order as a facet when producing item
difficulty estimates, which computationally adjusted the estimates to account for test-
taking order. I later evaluated the impact of this methodology on the item estimates, and
discuss this in Chapter 6 (Discussion). The second variable was student fatigue. Because
the data were collected using a pedagogical activity meant to present learners with
progressively less frequent words for learning purposes, less frequent words were
presented to the participants after they had taken quizzes several times over several
weeks. Therefore, the estimates produced for less-frequent items must be taken with
some caution and view as a conflated representation of learner knowledge and learner
fatigue.
Organization of the Study

In Chapter 2 I discuss the theories, models, and research that have led to the

research purposes of the present study. I detail models of word knowledge, outline how

receptive word knowledge has traditionally been assessed, examine the role of frequency
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for identifying learning goals and precticting known words, and discuss the additional
lexical variables that have been shown to aid or impede lexical acquisition. In Chapter 3,
Methods, I describe the contexts of the study, the participants, the instrumentation, the
data collection process, and the analytical procedures used to answer each research
question. In Chapter 4 I report on the fit of the data to the Rasch model and continue in
Chapter 5 by reporting the statistical results of the study. In Chapter 6, Discussion, I
interpret and discuss the results and their relationship to findings in previous studies. |
also discuss the theoretical and pedagogical implications of this study’s results. Finally,
in Chapter 7, Conclusion, I summarize the results, discuss the limitations of the study,

and propose suggestions for future research.
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CHAPTER 2
REVIEW OF THE LITERATURE

In this chapter, I outline the literature, theories, and empirical evidence that have
led to the gaps in receptive vocabulary knowledge research that I seek to address in this
study. To this end, I first discuss how a word is defined in the present study.
Next, I discuss word knowledge, drawing on Nation’s (2022) and Uchihara et al.’s (2024)
frameworks. Then, I discuss the unique utility of high-frequency words for language
learners, providing a case for why this subset of words deserves attention in learning and
in research. I then discuss how receptive word knowledge historically has been
measured—using word frequency as a guide—and highlight key considerations for
deriving estimates that reflect L2 learners’ real-world word use. Finally, I discuss how
additional word variables, along with frequency, have been utilized in statistical models
to predict which words L2 learners are more likely to know than others. These
discussions lead to the gaps in the literature that are addressed in the present study, which
are presented at the end of this section.

Defining Word Knowledge

When learning a word, many aspects of a word exist to be mastered, including
knowledge of the spoken and written word form, the word’s meaning, syntactic
constraints, common collocations, register and situational appropriateness, and common
associations (Nation, 2022; Schmitt, 2010). These aspects are modeled by Nation’s
(2022) word knowledge model. In Nation’s model, aspects of word knowledge are
divided into three categories: form, meaning, and use. Form knowledge involves knowing

what a word sounds like, the word’s spelling, and the meanings of its constituent parts
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(i.e., roots, prefixes, and suffixes). Possessing form knowledge of the word unusable
includes knowing that the word is an adjective that consists of eight phonemes
(/an"yuzabl/); is spelled with eight corresponding roman letters; can be divided into four
syllables (un-/us-/a-/ble); and contains (a) the prefix un- that conveys negation, (b) the
root use, meaning to employ something for a purpose, and (c) the suffix -able, indicating
capability.

Meaning knowledge initially involves linking orthographic and phonological
representations with semantic information. After encountering the word unusable,
meaning knowledge includes knowing that something that is unusable cannot be used
effectively, safely, or for its intended purpose, and that this word has a negative
connotation. Meaning knowledge additionally includes the degree to which a learner
knows all of a word’s concepts, referents, and connotations. For the word cold, this
means knowing that temperature can be cold, and that a person can “have a cold” (i.e.,
concept knowledge). The referents, in this case, are weather or objects (e.g., “a cold
drink”), and a medical condition. Cold can have a neutral or positive connotation, as
when a cold drink is had on a hot day, or a negative connotation in the case of the illness.
In foreign language contexts, form-meaning links often represent direct translations
between the foreign word and the approximate native language word (Milton, 2009).
However, word knowledge is not necessarily parallel between two languages. For
example, the word run might be translated into its equivalent, &% (hashiru) in Japanese,
but this translation does not capture other meanings of the word, such as to “run a store”
or “run out of supplies.” Accordingly, meaning knowledge includes the degree to which a

learner knows all of a word’s concepts, referents, and connotations.
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Use knowledge involves knowing that, pragmatically, the word unusable is often
used to speak about technology and tools. This knowledge also includes knowing where
words should fit into sentences (i.e., knowledge of grammatical constraints), knowing
which words commonly occur together, such as strong coffee as opposed to heavy coffee
(knowledge of collocations), and pragmatic knowledge of words, such as knowing that
sir is used with social superiors and not with friends. Within Nation’s framework, each
form of knowledge is further divided into aspects of receptive and productive word
knowledge, resulting in 18 knowledge components (see Table 1).

Word learning initially begins with knowing how a word is pronounced and
spelled, before learning its core meaning and gaining an increasing, incremental
understanding of a word’s additional uses and constraints over time (Nation, 2022).
Studies of explicit study and processing have indicated that, when learning new words,
learners first pay explicit attention to the words to create a mental form-to-meaning
connection. For example, attention-drawing activities, such as adding glossed words in
text (Webb, 2005), using word lists and flashcards (Folse, 2006; Nation, 2022; Schmitt,
2008), and producing language using new vocabulary (Laufer & Hulstijn, 2001) have
been shown to be effective for word learning among beginner and intermediate learners.

After initially learning a word’s meaning, repeated exposure to the word in
various contexts allows learners to gain insights into additional meanings, uses, and
constraints associated with the word. This process of incidental word learning occurs
when learners direct their attention toward a stimulus, but do not otherwise engage in

conscious processing (Ellis, 1994). It is therefore “a nonconscious and automatic
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Table 1. Nation’s (2022) Word Knowledge Model

Form Spoken Receptive  What does the word sound
like?
Productive How is the word pronounced?
Written Receptive  What does the word look like?

Productive How is the word written and
spelled?
Word Parts Receptive  What parts are recognizable in
the word?

Productive What word parts are needed to
express the meaning?
Meaning Form and meaning Receptive  What meaning does the word
form signal?
Productive What word form can be used
to express the meaning?
Concepts and referents Receptive  What is included in the word’s

concept?
Productive What items can the concept
refer to?
Associations Receptive  What other words does this

make us think of?

Productive What other words could we
use instead of this one?
Use Grammatical functions  Receptive  In what patterns does the word
occur?
Productive In what patterns must we use
the word?

Collocations Receptive  What words or types of words
occur with the word of
interest?

Productive What words or types of words
must learners use with the
word of interest?

Constraints on Use Receptive  Where, when, and how often
would learners expect to meet
the word?

Productive Where, when, and how often
can learners use the word?

Note. Adapted from Learning Vocabulary in Another Language by |. S. P. Nation, 2022, p. 54.
Copyright 2001, 2013, 2022 by Cambridge University Press.
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abstraction of the structural nature of the material derived from experience of specific
instances” (p. 6). Evidence from several studies suggests that gains are made for at least
one aspect of word knowledge each time an L2 learner encounters a previously learned
word (Joe, 1998; Nagy et al., 1985; Schmitt & Redwood, 2011), and that substantial
gains occur when words are encountered between seven and ten times in context (Webb,
2007). Additionally, studies have shown that repeated exposures (Laufer & Rozovski-
Roitblat, 2011; Webb, 2007), increased retrieval effort (Barcroft, 2007; Pyc & Rawson,
2009), and distributed practice (Baddeley & Longman, 1978; Nakata et al., 2021) affect
how likely a word is to be retained long-term.

These factors also impact how effortlessly and rapidly learners can retrieve a
word’s meaning. Recently, Uchihara et al. (2024) modeled this aspect of learners’
mastery of known vocabulary along a declarative-proceduralized spectrum of knowledge,
based on the trajectory of learning described through skill acquisition theory (Anderson,
1983, 1993; DeKeyser, 2020; Suzuki, 2023). From the skill-acquisition perspective,
initially learners acquire declarative knowledge of word forms and meanings via explicit
training, enabling them to recognize or recall word meanings. At this stage learners know
what words sound or look like when written and what kind of semantic information they
signify. Here, learners can recognize or recall the meanings of words when cued by L2
forms via, for instance, multiple-choice or translation tasks (Jiang, 2000). With repeated
exposures, learners become better able to retrieve a word’s meaning quickly and
effortlessly, that is. This form of knowledge, known as “automatized” knowledge, is

essential for fluent language use in complex, communicative situations where multiple
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No Appropriate

knowledge > use of
Declarative Automatized words
vocabulary vocabulary
knowledge knowledge

Figure 1. Hypothetical Developmental Trajectory of Vocabulary Knowledge (VK).
Adapted from Uchihara et al. (2024).

aspects of language, such as syntax and discourse, must be processed simultaneously
(Ellis, 1994). Uchihara et al.’s model is presented in Figure 1.

SLA research has suggested that learners’ vocabulary knowledge progresses in
parallel with the models proposed by both Nation (2022) and Uchihara et al. (2024).
Through reading, listening, and viewing material in the target language, learners
simultaneously deepen their knowledge of previously learned words and become better
able to recall word meanings effortlessly, while also acquiring new vocabulary (Webb,
2020). Therefore, rather than simply having shallow knowledge of many words, learners
with larger vocabulary sizes not only know more words but also possess a deeper
understanding of their constituent parts, allowing them to process those words more
effortlessly in real-world contexts compared to learners with smaller vocabulary sizes.

Orthographic and Phonological Receptive Vocabulary Knowledge

Within Nation’s (2022) model, receptive knowledge is classified into written
(orthographic) and spoken (phonological) forms. Until recently, there has been relatively
little attention given to accounting for differences in L2 learners’ ability to recognize

words in their orthographic and phonological forms. However, research has suggested
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that the ability to recognize words in orthographic and phonological forms can vary
substantially among EFL learners (e.g. Masrai, 2019; Mizumoto & Shimamoto, 2008).

In particular, learner background plays a significant role in determining whether
EFL learners score higher on orthographic or phonological receptive vocabulary
assessments. For example, in Scandinavian countries such as Sweden, Norway, and
Denmark, English is widely used in media, including television, movies, and online
platforms (Kuppens, 2010; Sundqvist & Sylvén, 2014). This exposure provides learners
with frequent opportunities to develop phonological word recognition skills alongside
orthographic knowledge.

Conversely, in countries where English is primarily encountered in academic
contexts, EFL instruction is often heavily focused on reading and writing activities.
Surveys of EFL educators and learners in Southeast Asian countries have indicated that
English study is largely a classroom-based and literacy-focused exercise, especially in the
early stages (Nunan, 2003). This emphasis is reportedly driven by an orientation toward
preparing students for national exams (Butler, 2004) and by teachers feeling more
confident teaching literacy skills than communicative skills (Borg, 2006).

Growing evidence suggests that, due to limited exposure to communicatively
authentic input, many EFL learners develop explicit knowledge of form-meaning
mappings primarily in orthographic modes, without fully acquiring phonological
representations of the same words (Du et al., 2022; Saito et al., 2024; Uchihara & Harada,
2018). This trend is reflected in studies across multiple expanding-circle EFL contexts,
where learners have demonstrated significantly greater orthographic receptive word

knowledge than phonological receptive word knowledge (e.g., Masrai, 2019). Similar
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findings have been reported in China (Kang, 2024; Milton et al., 2010), Greece (Milton et
al., 2014; Milton & Hopkins, 2006), Japan (Hamada & Yanagawa, 2023; Mizumoto &
Shimamoto, 2008), and Vietnam (Ha, 2021) (see Table 2 for a summary of these studies).

In Japan, where data for the present study were gathered, Mizumoto and
Shimamoto (2008) investigated the degree to which Japanese university EFL learners
knew words from the JACET 8000 word list (JACET, 20003) when encountered in their
orthographic or phonological forms. Their analysis revealed significant differences
between orthographic and phonological word knowledge scores across all eight 1,000-
word frequency bands, with a marked decline in both types of knowledge beyond the
3,000-word level (see Figure 2). Notably, at the 1,000-word frequency level,
phonological word knowledge was consistently lower than orthographic word
knowledge, suggesting that, although both modalities follow similar trajectories of
decreasing word recognition as word frequency declines, phonological word knowledge
remains weaker at all levels.

In addition to the influence of learning background, orthographically and
phonologically presented items each contain unique characteristics that can make them
easier or more difficult to identify on knowledge tests. In English, written words are
represented through graphemes (i.e., letters of the Roman alphabet), which L2 learners
must recognize to elicit word meaning. Therefore, readers must rely on spelling rules,
visual patterns, and morphology (i.e., prefixes and suffixes) to recognize words and guess
unfamiliar ones. Words that do not conform to these rules (e.g. colonel, pronounced
/'k3rnal/) can be difficult for learners to match to the orthographic form, even if they can

match the meaning to the phonological form (Seidenberg, 1993). Visually similar words
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Table 2. Summary of Studies Comparing EFL Learners’ Receptive Orthographic and Phonological Vocabulary Knowledge

Orthographic Phonological
Study Participants Test format knowledge knowledge Notes
Milton & 38 Arabic, 88 Aural Lex and X-Lex Arabic: M = Arabic: M = Scores represent
Hopkins, Greek EFL (yes-no, randomly 2,553.94, SD = 2,823.68, SD = knowledge
2006 learners, beginner  assorted). Includes 984.43; Greek: M= 1,242.64; Greek: estimates of the
to advanced 120 items, 20 of which 2,699.43, SD = M=2,017.05, SD 1k to 5k bands.
are non-words. 1,092.65 = 023.45
Mizumoto & 332 Japanese A multiple choice test M =5,877.50, SD= M=5,511, SD = Scores were out
Shimamoto, university students of identical items, with  916.5 900 of 8,000.
2008 the phonological test
administered first,
then the orthographic
test administered one
month later.
Milton et al., 10 Arabic, 10 Aural Lex and X-Lex Chinese (n=10): M Arabic: M =2,470, Scores represent
2010 Chinese, 10 (yes-no, randomly =3,272.22, SD = SD = 904.06; knowledge
Japanese and assorted). Includes 625.55; Arabic: M= Chinese: M = estimates of the
European 120 items, 20 of which 2,410, SD = 322.14; 2,394.44, SD = 1k to 5k bands.
are non-words. Other: M = 2,895, 658.80; Other: M
SD =1091.49 = 2,290, SD =
795.40
Milton etal. 81 learners of Aural Lex and X-Lex M=275494, SD= M=2,090.12, SD Scores represent
2014 Greek as a foreign  (yes-no, randomly 939.67 =996.70 knowledge
language assorted). Includes estimates of the
120 items, 20 of which 1k to 5k bands.
are non-words.
Masrai, 130 EFL learners ~ Aural Lex and X-Lex M=433462,SD= M=2,688.46, SD Scores represent
2019 from different L1 (yes-no, randomly 1040.77 = 883.78 knowledge
backgrounds (i.e., assorted). Includes estimates of the
Arabic, Brazilian, 120 items, 20 of which 1k to 5k bands.

Chinese, Iranian,
Japanese)

are non-words.
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Table 2. (continued)

Orthographic Phonological
Study Participants Test format knowledge knowledge Notes
Ha, 2021 234 Vietnamese  The UVLT (Webbetal., M=2874, SD = M=2,980, SD = Scores were out
university EFL 2017)and a 888.67 780 of 150,
learners Vietnamese version of representing
the LVLT (McLean et knowledge of the
al., 2015). 1k to 5k bands
and the AWL
(Coxhead, 2000).
Hamada & 155 Japanese The NVLT (McLean & M=4,033.33,SD= M=3,749, SD = Scores were out
Yanagawa, university EFL Kramer, 2015) and 365.67 377 of 150,
2023 learners LVLT (McLean et al., representing
2015). knowledge of the
1k to 5k bands
and the AWL
(Coxhead, 2000).
Kang, 2024 188 L1 Chinese A phrasal verb M =50.36, SD = M =30.46, SD = Scores were out
university EFL meaning-recall test 8.15 5.83 of 120.

learners
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Figure 2. Mean Scores of the Orthographic and Phonological Vocabulary Size Tests as
Reported by Mizumoto & Shimamoto (2008). Re-printed with permission from the
author.

can also lead to misidentification, as in the case of from and form (Perea & Lupker,
2003).

Conversely, listeners rely on phonological rules and sound patterns, such as
typical phoneme combinations or syllable structures, which influence perception and
comprehension (Cutler, 2012). Phonological words also include prosodic elements (i.e.,
stress, intonation, rhythm) that can indicate word meaning (e.g., the noun record /rekord/
and the verb record /r1'ko:rd/). Notably, phonological words are processed sequentially
over time, as they unfold sound-by-sound. Phonological words can be delivered (spoken)
in an infinite number of dialects, tones, volumes, and speeds, which the listener must
process and adapt to understand the word accurately. Furthermore, as with orthographic
words, phonologically similar words can be difficult to identify without context, as in the

case of cap and cat, both of which are articulated with voiceless stops.
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Furthermore, orthographic and phonological word forms are distinguished not
only by their linguistic features but also by their spatial and temporal properties. In the
case of orthographic words, their spatial nature allows them to remain continuously
available for reference, enabling readers to revisit them as needed. For individual words,
readers can take their time, using compensatory strategies such as sounding out letters, to
attempt to understand unfamiliar or unrecognized words in writing (Perfetti, 1999). In
contrast, phonological words are processed sequentially over time with sounds unfolding
one after another. However, unless the listeners have the opportunity to hear the word
again, they must store the word mentally while simultaneously attempting to process its
meaning.

According to Baddeley and Hitch’s (1974) Working Memory Model, newly
encountered information is initially processed through working memory—a cognitive
system responsible for temporarily holding and manipulating information necessary for
complex tasks such as reasoning, learning, and comprehension. Working memory has a
limited capacity, originally estimated to able to hold around four to seven items at once
(Miller, 1956), although recent studies (e.g., Cowan, 2010) have suggested that working
memory capacity is closer to three to five items. However, the nature of these units can
vary depending on learners’ familiarity with the material and their level of automaticity
in processing it, as suggested by connectionist models of learning (McClelland &
Rumelhart, 1986). For novice learners, each letter or phoneme might be perceived as an
individual unit, demanding more working memory resources. This initial stage reflects
the cognitive load associated with novel processing, where each element is consciously

attended to and processed separately.
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As learners become more familiar with the features of input, they begin to group
or chunk letters into words or phrases, allowing them to treat these as single units. This
shift helps learners manage more complex information without exceeding the limits of
working memory. A key difference between orthographic and phonological word
encounters is that orthographic information, being visually available, can be referenced
multiple times. This characteristic of written language reduces cognitive load, allowing
readers to reprocess the information as needed. In contrast, the transient nature of
phonological words makes them uniquely taxing on working memory (Baddeley, 2003),
as they cannot be revisited in the same way.

To date, this distinction largely has been ignored in SLA research, including in
studies on word coverage and listening ability (e.g., Staehr, 2009; van Zeeland & Schmitt,
2013) and aural incidental vocabulary learning (e.g., Jin & Webb, 2020; Pavia et al.,
2019). In many cases, measurements of orthographic vocabulary knowledge have been
used to draw conclusions about phonologically related research questions, despite the
fundamental differences between the two forms of word knowledge. However, studies
examining the predictive power of orthographic and phonological vocabulary knowledge
for real-world language processing abilities (e.g., L2 English reading and listening) have
shown distinct patterns. Specifically, L2 English orthographic vocabulary knowledge has
been shown to be a stronger predictor of L2 reading ability, and phonological vocabulary
knowledge has been shown to more strongly predict L2 listening ability. For example, in
their meta-analysis of 116 studies, Zhang and Zhang (2020) found that orthographic

vocabulary knowledge correlated more strongly with reading scores (» = .60) than with
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listening scores (r = .52). In contrast, phonological vocabulary knowledge showed a
stronger correlation with listening scores (» = .60) than with reading scores (r = .49).

In summary, orthographic and phonological knowledge are distinct constructs
with different implications for learners’ ability to apply word knowledge across contexts.
The balance between these two types of knowledge among EFL learners is largely shaped
by their L1 background and the mode of language exposure (i.e., written or spoken) they
engage with most frequently. In expanding circles contexts, such as where the present
study is situated, learners have traditionally exhibited stronger orthographic receptive
word knowledge than phonological receptive word knowledge.

The Importance of High-Frequency Words

Among the vast number of words that L2 learners can acquire, a relatively small
set occurs far more frequently than all others. Individual words in a language tend to
follow a Zipfian distribution, an exponential decay pattern in which each word in a
language’s frequency hierarchy occurs exponentially less often than the previous word at
a rate of 1/n, where n is the rank of the word in the frequency hierarchy (Zipf, 1932;
1949). For example, the second-most frequent word occurs about half as often as the
most frequent word, the third-most frequent word about one-third as often, and so on.
Zipt’s work led to the finding that the frequency of any word in a given corpus is
approximately inversely proportional to its rank in the frequency table. This law means
that the most common word in a large (i.e., multi-million word) sample of text appears
roughly twice as often as the second most common word, three times as often as the third,

and so on.

26



For a second language learner, this finding means that knowledge of a few
thousand high-frequency English words is crucial because those words provide the
foundation for basic comprehension and communication in the second language. Results
from studies in corpus linguistics suggest that the 2,000-to-3,000 highest-frequency
words account for the vast majority of English words used in native English-speaking
contexts, regardless of modality (orthographic or phonological) or register (e.g., academic
or conversational) (Biber et al., 1998; Nation, 2006). Recent cited figures include those
by Brezina and Gablasova (2015), who found that between 80—82% of the more than 12-
billion words found in the Lancaster-Osla-Bergen Corpus (LOB) (Johansson et al.,
1986), the British National Corpus (BNC; BNC Consortium, 2007), the BEO6 Corpus of
British English (BE06) (Baker, 2009), and the EnTenTenl2 corpus (Lexical Computing,
2012) were made up of just 2,494 lemmas (i.e., a set of words that share a stem and
belong to the same word class but differ in inflection and/or spelling; Francis & Kucera,
1982). Browne et al. (2013) also found that 90.34% of the tokens (i.e., total written
words) in the 2 billion-token Cambridge Learner Corpus (CEC) were made up of 2,818
flemma (i.e., a word-counting unit that includes the base form and its inflected forms,
regardless of word class; Pinchbeck, 2014; 2017).

Studies of lexical coverage suggest that learners who know these high-frequency
words can recognize most words in typical English contexts, facilitating basic
comprehension of the language. For example, Laufer (1989) found that learners who
understood 95% of the words in a written text were significantly more likely to score
above 55% on reading comprehension tests than those with a lower word recognition

rate. Citing this finding, Nation further supported the idea that 95% lexical coverage
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enables adequate comprehension of most texts but noted that 98% might be necessary in
some cases (Hu & Nation, 2000; Nation, 2022). Studies on listening comprehension have
yielded similar results, though with less certainty, as factors such as topic familiarity and
top-down listening strategies also influence comprehension (e.g., Giordano, 2021;
Noreillie et al., 2018; Stahr, 2009; van Zeeland & Schmitt, 2013).

These coverage figures have been integrated by Nation into his principled four
strands paradigm of language learning (1996). Within this paradigm, Nation suggests that
a well-balanced language program should lead learners to spend a roughly equal amount
of time on four aspects, or strands, of language learning: (a) language focused learning, in
which learners focus on acquiring new language knowledge directly; (b) fluency
development, in which learners attempt to increase their processing speed of previously
learned English; and (c) meaning focused input and (d) meaning-focused output, in which
learners use the L2 for the purposes of communication. Referencing Hu and Nation
(2000), Nation (2007) prescribed that 95-98% of L2 reading and listening material
should be effortlessly understood by learners to engage in meaning-focused input via
reading, listening, and viewing L2 material. For fluency development, Nation wrote that
“all of what the learners are listening to, reading, speaking, or writing is largely familiar
to them. That is, there are no unfamiliar language, or largely familiar content or discourse
features” (Nation, 2007, p. 6). Therefore, knowledge of the highest-frequency words of a
language, such as those prescribed by Brezina and Gablasova (2015) and Browne et al.
(2013) would greatly increase the opportunities for learners to engage in meaning-
focused input. and thereby engage in incidental language learning as well as receptive

fluency activities. Additionally, beyond serving as an indicator of the words that provide
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learners with the most utility, that is, the words they should prioritize learning, high-
frequency words are also, by their sheer rate of occurrence, the words most likely to be
encountered by learners engaging with extensive receptive language input—and therefore
the words most likely to be learned.

This relationship between word frequency and word knowledge aligns with
connectionist theories (e.g., Plaut et al., 1996) and skill acquisition theory (Anderson,
1983, 1993; DeKeyser, 2020). Connectionist theories assume that the strength of mental
encoding is determined by how frequently knowledge is activated, with more frequent
activation leading to stronger encoding. In vocabulary learning, this means that frequency
affects a word’s resting activation level, influencing how quickly and reliably the word is
noticed, recognized, and understood. A cornerstone of this perspective is Morton’s
logogen model (1969), which proposes that each word in a learner’s mental lexicon is
linked to a hypothetical unit called a logogen. These logogens monitor incoming
linguistic input (e.g., phonological, orthographic, or contextual cues) for features that
match their corresponding word. Each logogen has a resting activation level based on
word frequency, with higher-frequency words having lower activation thresholds, making
them easier to retrieve. Although other models, such as interactive activation models
(e.g., McClelland & Rumelhart, 1986), have since built on the logogen model, the
fundamental principle remains: frequent exposure leads to stronger activation. This
concept remains central to connectionist theories of vocabulary learning, illustrating how
words that are frequently encountered become more easily and rapidly processed.

Empirical studies have consistently demonstrated the significant impact of

frequency on language learning, with learners showing this influence in various ways.
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For example, MacKay (1982) found that learners made fewer receptive and productive
errors with high-frequency language items; Savin (1963) and more recently Matsuo
(2017) found that participants accessed high-frequency words more rapidly and
accurately than low-frequency words in lexical decision and word recognition tasks; and
research involving bilinguals by de Groot (1992) and Kroll and Stewart (1994) has
revealed that high-frequency words are translated faster and with fewer errors than low-
frequency words in translation production and recognition tasks. Moreover, the effects of
frequency extend beyond whole-word activation, influencing components such as
morphology (Taft & Forster, 1975), phonology (Vitevitch & Luce, 1998), and
orthography (Seidenberg & McClelland, 1989) among both L1 and L2 learners Ellis
(1994).

These studies indicate that a small group of high-frequency words account for the
majority of words used in everyday communication. Therefore, it is crucial for learners to
know these words in order to engage in meaningful communication, whether through
input- or output-based activities. Additionally, the frequency with which learners
encounter a word affects both the retrieval strength of that word and related knowledge,
such as the predictability of letter and sound combinations. Furthermore, learners develop
increasing knowledge about a word, such as spelling and understanding of contextual and
collocational constraints with successive encounters. Therefore, extensive evidence
supports the idea that the likelihood of a word being widely known by learners increases
with the frequency of its encounters within the population.

These findings suggest that a word’s frequency ranking can serve as a reliable

indicator of the likelihood that learners acquire certain words before others as their
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language proficiency progresses. As written by Milton (2010), “it is generally assumed
that there is a strong relationship between a word’s frequency and the likelihood that a
learner will encounter it and learn it. This idea is imporant in the measurement of second
language (L2) acquisition because it is the principle on which the most commonly used
vocabulary breadth tests are based” (p. 25). Word frequency is typically defined as the
ordinal rank of a word in relation to other words in a sample corpus based on how
frequently the word appears. Previous research in second language acquisition (SLA) has
demonstrated that, across a wide variety of words (i.e., thousands of word types), the
order in which words are most commonly known by L2 learners tends to align closely
with their frequency in L1 corpora. For instance, Hashimoto and Egbert (2019) found that
the knowledge of 5,000 lemmatized words among ESL learners correlated moderately (»
=.50) with their comparative frequency rankings based on the number of occurrences in
the Corpus of Contemporary American English (COCA; Davies, 2009). Hashimoto also
found that frequency had a stronger relationship with learners’ word knowledge estimates
than other word-related variables, such as word neighbors (i.e., the number of words that
resemble the target word in form or meaning) and polysemy (i.e., the number of
meanings a word can have). Among Japanese EFL learners, a strong correlation has been
observed between word frequency and learners’ knowledge of those words, with
correlations ranging from medium (» = .60) to large (» = .80) (Stewart, Vitta, et al., 2021;
Vitta et al., 2023).

However, Milton (2009) cautioned that “a more frequent word will not inevitably
be learned before a less frequent one” (p. 29), and Schmitt et al. (2001) similarly

cautioned that “even if most words in a frequency level are known, this does not
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guarantee that any particular word in that level will be” (p. 60), with Kremmel (2016)
noting that “It is generally accepted that vocabulary learning is largely driven by
frequency of exposure (e.g., Ellis, 2002). However, no individual learner will have the
same frequency of exposure as represented by a corpus” (p. 984). A second point made
by Milton was that “frequency information does not provide information about difficulty.
In fact, it is possible to make a good argument that some of the most frequent words are,
in many ways, the most difficult words for English learners to use with complete fluency
... What frequency does tell us is, what is the likelihood of a learner encountering a word,
and having it repeated often enough, for it to be learned” (p. 25). This last point can also
be contested, as Schmitt (2010a) noted that “no corpus can truly mirror the experience of
an individual person; rather, it is hopefully representative of either the language across a
range of contexts ... or of a particular segment of language” (p. 67).

In a broader context, as discussed previously, English exposure in expanding
circle contexts (Kachru, 1985) is often limited to classroom environments (Nunan, 2003),
which might make it difficult for learners to encounter enough English to learn high-
frequency words incidentally. Moreover, the emphasis on in-class, text-based learning in
many EFL contexts leads to a trend where learners are taught and motivated to study
relatively infrequent, field-specific vocabulary, such as business and science terms) to
achieve high scores on tests such as the TOEIC, often at the expense of acquiring high-
frequency words.

Beyond individual experience, words also have characteristics—such as length,
form (i.e., spelling and pronunciation) regularity, and meaning concreteness—that can

influence how often they need to be encountered in order to be remembered and recalled.
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These features, referred to as lexical sophistication variables in recent SLA research (e.g.,
Kyle & Crossley, 2014; Kyle et al., 2018), have been shown to partially explain which
words are more widely known among EFL learners. This concept is known as word
difficulty. In the next section, I discuss the lexical sophistication variables used in
previous studies to investigate word difficulty as well as how each variable is predicted to
affect the likelihood of a word being known and retained by English L2 learners.

To summarize, evidence suggests that a small group of high-frequency words are
the most useful for language learners and are among the first that learners are likely to
acquire as their proficiency increases. Psycholinguistic research clearly shows that words
are typically learned in a sequence that mirrors their frequency in the language. However,
there remains considerable variation in the specific words that individual learners know.

Measures of Receptive Word Knowledge

The sequencing of L2 words for teaching or measurement purposes based on
frequency rankings is a widely used approach in second language teaching and research.
In this section, I discuss how learners’ approximate receptive vocabulary size and profile
have traditionally been measured, and highlight recent developments in SLA research
that have enhanced the precision of assessments and the accuracy of predictions.
Specifically, this section covers: (a) word frequency lists, (b) tests of receptive
vocabulary knowledge and size, (c) considerations regarding test-item format, and (d)
considerations for sampling items included in vocabulary tests.

Word Frequency Lists
Frequency lists that rank English words based on their occurrence among English

language written and spoken materials provide a guide to understanding learners’ overall
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vocabulary knowledge and language proficiency. Pinchbeck (2022) terms these lists of
representations of learning targets (RLT). Such lists use frequency as the primary
criterion the sequencing of words, which are often divided into smaller bands (usually of
1,000 words). Such lists are created as guides of high-utility words for language learners.
Systematic development of frequency-based wordlists began in the early 20th century,
when Edward Thorndike and Irving Lorge counted and compiled a list of 30,000 words
from books, magazines, newspapers and other texts in their pioneering work, 7he
Teacher’s Word Book of 30,000 Words (1944). This publication was followed by the first
list of high-frequency words designed as a learning guide for langauge learners, Michael
West’s General Service List (1953), which was developed from a corpus of five-million
written and spoken English words. Hwang and Nation (1989) found that the words
included in the General Service List accounted for as much as 75% of the running words
in non-fiction texts, and Hirsh and Nation (1992) found that they account for 90% of
running words in fiction texts, thereby supporting the utility of these words for general
English language comprehension.

Since the development of the General Service List, computers have allowed
researchers to compile and analyze substantially greater amounts of text from both
written and spoken English language material and from a wider variety of contexts than
was previously possible. Two widely used corpora, the British National Corpus (BNC)
and the Corpus of Contemporary American English (COCA), together include texts that
comprise more than 1.1 billion English words used in American and British English
language samples. Specifically, the BNC (BNC Consortium, 2007) comprises a 100-

million-word collection of primarily written language samples (90% of the total), from
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several genres including newspapers, books, essays, and unpublished letters that were
published until 2007. The COCA (Davies, 2009) includes more than 1 billion words that
are reported to be evenly representative of TV/movies, spoken transcripts, fiction,
magazines, newspapers, academic discourse, blogs, and websites and which continues to
be updated annually.

Such language corpora have allowed for the development of updated word lists
that reflect modern English as used in more contexts than was possible to include in the
original General Service List, and have therefore facilitated the creation of several new
lists, some created for English language learners worldwide, and others tailored for
specific L2 learning contexts. Nation’s (2017a, 2017b) BNC/COCA lists, for example,
generally list the included words in frequency order but use a special sub-corpus with
60% spoken English samples for the first 2k (i.e., 2,000 word) bands. Nation wrote that
this step was taken to reduce the influence of written formal material on the ordering of
words and to therefore create a list of high-frequncy words that were more suitable for
language learners. Adjustments such as these are common in the creation of such lists,
and separate them from being mere computational reflections of word frequency from
general language samples.

Nation produced two versions of these lists based on the categories of words
within a word family developed by Bauer and Nation (1993). The first set of BNC/COCA
lists uses the Level 6 word family as the counting unit, and the second set uses the more
conservative Level 3 word family as the counting unit. I explain more about counting

units in the next section.
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Another list developed for English language users worldwide is the New General
Service List (Browne et al., 2013), which is a modernized version of the original General
Service List. It was created to address the limitations of the General Service List, which
was based on older language data that no longer fully reflected modern English usage. To
that end, Browne et al. used the language learner-oriented Cambridge English Corpus
(CEC) as the base corpus, which is notable for being developed with the reported goal of
informing language research and English language learning resources (Cambridge, n.d.).
The corpus contains more than 2 billion words from several included subsets of genres,
including books, newspapers, academic papers, websites, emails, conversations, and
exams, as well a corpus of English language learners’ written and spoken work (the
Cambridge Learner Corpus). This corpus is also notable for including texts from a range
of English varieties, including British, American, and other world Englishes. Using this
corpus, Browne et al. additionally made practical adjustments, such as removing the
academic and news subsections, as well as removing words that were judged to be overly
formal, archaic, or specialized, with the aim of emphasizing words that were useful for
general communication.

Another list, also named The New General Service List (New-GSL; Brezina &
Gablasova, 2015) was based on a sample of over 12 billion words sourced from four
representative corpora. Frequency as well as dispersion (i.e., how widely a word is
distributed across a set of texts in a corpus) were considered, and words were selected
based on similar inclusion in all four corpora. This list used the lemma counting unit,

which makes it the most conservative of the lists described in this section.
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In Japan, the New JACET List of Basic Words (New JACET8000) (JACET,
2003) was created to serve as an word list for Japanese university learners of English.
Using the BNC/COCA data as a base, the inclusion and sequence of words in the New
JACETS8000 list were derived from BNC/COCA data, as well as a corpus of
approximately 6 million supplemental words from American newspapers, magazines, TV
and movie scripts, and English language educational materials (Uemura & Ishikawa,
2004).

Additionally, a list called the Scale of English Word Knowledge—Japanese, or
SEWK-J, has been developed by Geoffrey Pinchbeck to predict the order in which
75,000 words are likely to be known by Japanese learners of English (Mizumoto et al.,
2021). Although no publication exists describing the production of this list, according to
a description on the Vocab Level Test website (McLean & Raine, 2019; McLean et al.,
2021), the list was created using vocabulary test data from the New Vocabulary Levels
Test (McLean & Kramer, 2015; McLean & Kramer, 2016) produced by Japanese
university learners, and which employed a linear regression model to predict word
knowledge estimates for each word in the list. This process makes this list unique in that,
unlike the other representation of learning targets (RLK) lists that exist, the SEWK-J
represents a representation of learner knowledge (RLK) list. Finally, lists exist that were
not created for learners but that reflect a sequencing of words based on computational
methods alone.

Finally, lists such as the SUBTLEX-US (Brysbaert & New, 2009) and
SUBTLEX-UK (van Heuven et al., 2014) exist that are computationally created and not

created explicitly as tools for language learning. However, although computationally
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derived, they could be useful guides for predicting L2 learners’ vocabulary development,
if that developmental sequence is influenced by the degree to which words are spoken in
English rather than written.

To summarize, there exist several vocabulary lists of English that rank words
based on how frequently they occur within corpora of written and spoken English. These
lists utilize corpora from various registers and contexts to different degrees depending
upon their purposes, but all share the common feature of listing words based on their
frequency of occurrence from real-world language samples.

Vocabulary Levels and Size Tests

Several tests exist that approximate learners’ vocabulary knowledge in terms of
depth and breadth, productive ability and receptive knowledge, and in orthographic and
phonological forms. Among these, tests of receptive orthographic vocabulary breadth are
the most commonly used in SLA research. Items on these tests are ordered based on the
frequency with which they occur in language corpora, based on the well-documented fact
that words that appear more frequently in a language are more likely to be encountered,
processed, and used—and thereby known—by English language learners than words that
occur less frequently (Ellis, 2002).

Vocabulary levels and size tests are both used as measurements of learners’
vocabulary knowledge. Vocabulary levels tests, such as the one produced by Nation
(1983) and later updated by Schmitt et al. (2011), were created to measure the degree to
which learners have mastered certain bands of receptive orthographic word knowledge,
such as the first 2,000 high-frequency English words, or words used in academic English

(Nation, 2022). Nation’s (1983) Vocabulary Levels Test (VLT) assessed learners’
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knowledge of five 1,000-level word bands—2k, 3k, 5k, 10k, and a grouping of academic
words (the “university” word level). An example item is presented in Table 3.

The frequency values for the tests were taken from the Thorndike and Lorge
(1944) frequency count, the Computational Analysis of Present-Day American English
(Kucera & Francis, 1967), and from a frequency list derived from university texts
produced by Campion and Elley (1971). The included lexical items also were cross-
referenced against the General Service List (West, 1953), which was the first list of high-

frequency English words created for L2 English learners.

Table 3. VLT Item Example (Nation, 1983)

1. administration _____managing business and affairs
2. angel

3. frost ______ spirit who serves God

4. herd

5. mate ______group of animals

6. pond

Note. These are the first six items from the 3,000-word level portion of the test.

The test was later shown by Beglar and Hunt (1999) to have high internal
consistency reliability (o = .84—.95), and to have construct validity, as judged by the fact
that orthographic receptive vocabulary knowledge correlated more strongly with TOEFL
reading subsections (7 = .62 to .66) than listening sections (» = .44 to .45), providing
evidence that it yields consistent results. Since then, the test has been updated several
times by researchers using the same creation criteria (Schmitt, 2000; Schmitt et al., 2001;
Webb et al., 2017). Variations of the VLT that are publicly available include: (a) the

Listening Vocabulary Levels Test (McLean et al., 2015), which measures phonological
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receptive vocabulary knowledge; (b) the New General Service List Test (Stoeckel &
Bennett, 2015); (c) the New Vocabulary Levels Test (McLean & Kramer, 2015); (d) the
Updated Vocabulary Levels Test (Webb et al., 2017); (e) the Vocabulary Size Test (VST;
Nation & Beglar, 2007); and (f) the X-Lex and A-Lex tests (Meara & Milton, 2003;
Milton & Hopkins, 2006), the latter of which are often paired and assess orthographic and
phonological receptive word knowledge, respectively.

Because they commonly yield reliable data, vocabulary levels and size tests
frequently have been used for both pedagogical and research purposes. Beglar and Hunt
(1999) wrote that versions of the original VLT were used as part of test batteries to assess
general English proficiency in institutions in New Zealand and Japan. Stewart and
Stoeckel et al. (2021) also cited several quotations from researchers suggesting that
vocabulary levels tests have been used to match L2 learners with reading material (e.g.,
Nation & Macalister, 2021; Schmitt et al., 2001; 2020; Webb, 2008), to track language
growth (Nation & Beglar, 2007; Webb et al., 2017), and to establish vocabulary learning
goals (Nation, 2022). In SLA research, versions of the VLT and tests like it have been
commonly used as evidence that participants have prerequisite knowledge of high-
frequency items (e.g., Feng & Webb, 2020; van Zeeland & Schmitt, 2013).

Word Counting Units

When creating corpora count-based word frequency lists, it is necessary to
consider the degree to which the developer assumes that a learner’s knowledge of a base
word extends to other words derived from that word form. A word family, as found in a
dictionary, often includes several words related to a base word, or headword, from which

all the other word forms were originally created. Bauer and Nation (1993) wrote that a
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word family “consists of a base word and all its derived and inflectional forms that can be
understood by a learner without having to learn each form separately” (p. 253). The word
watch would be the headword for a family of semantically related words, such as
watches, watched, watching, and watchable. The first three are inflected forms, in which
a morpheme is added to a word to indicate grammatical properties such as tense, number,
mood, aspect, or case without changing the word’s core meaning or its part of speech.
The latter, watchable, is a derivational word form created through the addition of a
derivation affix. This addition creates a new word with a different meaning or sometimes
a different part of speech. Derivation often leads to changes in the lexical category, such
as the relationship between the verb watch and the adjective watchable.

When deciding how to count a word in a corpus, Nation (2022) wrote that “the
most important distinction is between counting running words (tokens) and different
words (types and families)” (p. 8). Word tokens are every word occurrence in a sample,
such that two appearances of the word dog would be counted as two tokens. Word types
involve deciding what counts as a different word, and for the purposes of creating
materials for language learners, largely depends on how far learners’ knowledge of
inflectional and derivational word forms is likely to extend. For example, a less proficient
EFL learner’s knowledge of the word watch might also extend to the inflected form
watches but might not extend to the derivational forms watchable or unwatchable.

Regarding word types, Bauer and Nation (1993) created a taxonomy of word
levels. This taxonomy classifies base words and their derivative forms into seven levels,
based on criteria including the number of words in which an affix (e.g., -ed or pre-)

occurs in relation to a root word, the likelihood that the affix is used to form new words,
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and the regularity of the orthography and phonology of both root words and suffixes. The
levels of taxonomy are summarized in Table 4.

Because language learners’ understanding of the English inflectional system
develops as proficiency increases, the degree to which learners can use information of
derivational affixes to understand newly encountered members within families of
previously learned headwords must be carefully considered. Three common word
counting units are the lemma, the flemma, and word family 6 (WF6) counting units. The
lemma includes a base word and its inflected, irregular, and reduced forms (e.g., n’f) of
the same part of speech. These inflections include the plural, third person singular present
tense, past tense, past participle, continuous -ing tense, comparative, superlative, and
possessive forms of verbs. The flemma is similar, but also includes identical forms of
different word classes, so that the verb damage and the noun damage are members of
different lemma but of the same flemma (Pinchbeck, 2014). The WF6 counting unit
assumes that knowledge of a root word extends to knowledge of all derivative word
forms if they include affixes through Level 6 of Bauer and Nation’s taxonomy. As an
example, learners who know the meaning of the word patriot are also assumed to be able
to understand the word expatriation, which includes affixes from Levels 4 (-ation) and 5
(ex-). This approach assumes that learners can apply knowledge of affixes included in
Levels 3 to 6 of Bauer and Nation’s taxonomy to new words to derive meaning. To
illustrate these differences, Table 5 shows the words that are included through the lemma,
flemma, and WF6 groupings of the headword develop.

There is evidence that the WF6 word counting unit is appropriate for young native

English language learners, who have been shown to understand the relationships between
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Table 4. Levels of Assumed Vocabulary Knowledge (Bauer & Nation, 1993)

Level Summary of the levels Example words
1 A different form is a different word. Capitalization is help; clean; normal
ignored.
2 Regularly inflected words art part of the same family.  helping; cleaning

The inflectional categories are plural; third-person
singular present tense; past tense; past participle;
-ing; comparative; superlative; possessive.

3 -able, -er, -ish, -less, -ly, -ness, th, -y, non-, un-, all helper
with restricted uses.
4 -al, -ation, -ess, -ful, -ism, -ist, -ity, -ize, -ment, -ous, helpful; normalize

in-, all with restricted uses.

5 -age, -al, -ally, -an, -ance, -ant, -ary, -atory, -dom, clearance
-eer, en, -ence, -ent, -ery, -ese, -esque, -ette, -hood,
-i, -ian, -ite, -let, -ling, -ly, -most, -ory, -ship, -ward,
-ways, -wise, ante-, anti-, arch-, bi-, circum-,
counter-, en-, ex-, fore-, hyper-, inter-, mid-, mis-,
neo-, post-, pro-, semi-, sub-, un-.

6 -able, -ee, -ic, -ify, -ion, -ist, -ition, -ive, -th, -y, pre-, clearable
re-.

7 Classical roots and affixes; ab-, ad-, com-, de-, dis-, abnormal
ex-, and sub-.

familiar base forms and their derivatives by the time that they are about 10 years old
(Nagy et al., 1991; Tyler & Nagy, 1989). The WF6 was also the counting unit used by
Nation (2017a) when creating his learner-oriented frequency list based on the
BNC/COCA. The WF6 was also used for the development of the Vocabulary Size Test
(Nation & Beglar, 2007) and the Updated Vocabulary Levels Test (Webb et al., 2017).
However, research has suggested that most low-to-mid proficiency L2 English
learners often cannot extend their understanding of a headword to word family members
included in Levels 3 to 6 of Bauer and Nation’s (1993) taxonomy. Among Thai L.2
English learners, Ward and Chuenjundaeng (2009) found that the learners who
participated in the study were able to produce correct translations of derived forms for

29% of known English base words. Additionally, they were unable to provide correct
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Table 5. The Lemma, Flemma, and WF6 Members of the Headword Develop

develop, develops, develop (v.), develops (v.), develop, develops,
developed, developing developing (v.), developed (v.), developed, developed,
developed (adj.) developing,
developable,

development,
developments,
developmental,
undevelopable,
developer, developers,
undeveloped,
developmental,
developmentally,
developmentwise,
semideveloped,
antidevelopment,
redevelop,
predevelopment

translations of the base words associated with 46% of correctly translated derived forms.
In the United States, Kieffer and Lesaux (2008) found that Spanish ESL fourth graders
could identify an average of 57% (SD = 15%) of the root words among derived word
forms among tests of morphological awareness, which increased to 68% (SD = 17%)
among fifth graders.

In Japan, Mochizuki and Aizawa (2000) found that high school and university
EFL learners could identify only 56% of 13 prefixes and 67% of 16 suffixes sampled
from Levels 3 to 6 in Bauer and Nation’s taxonomy. Similarly, among university EFL
learners McLean (2018) found that 32 derivational word forms out of 51 were
significantly more difficult for even the advanced participants than base word forms. Kim
et al. (2023) additionally found that, when tested through listening rather than reading,
Japanese EFL learners only knew the meaning of both the affixed form and base word
forms within the same word families for 25.1% of the pairings, and 26.5% of the time

among words with the most frequently occurring derivational affixes. These findings
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indicated, among known base words, EFL learners’ knowledge of the derivational forms
of those base words beyond Level 3 of Bauer and Nation’s taxonomy cannot be assumed.
Similarly, learners who know the meaning of individual words from those levels might
either not know the meaning of or not be able to connect the meaning of the known word
to the word family’s base form. These findings indicate that the WF6 counting unit is not
appropriate for assessing developing Japanese learners’ English vocabulary knowledge.

Researchers now propose generally using the more conservative lemma or
flemma as the word counting unit (e.g., Brown et al., 2021, 2022; Ishii et al., 2021;
McLean, 2018; Pinchbeck et al., 2022; Stoeckel et al., 2020). Schmitt (2010b) was
among the first to argue for the use of the lemma as the standard counting unit, arguing
that the lemma provides more realistic estimates of the number of words necessary to
function in English. Later, McLean (2018) suggested adopting the flemma as the standard
unit, demonstrating how Japanese EFL learners’ knowledge of a base word commonly
extends to multiple parts-of-speech, although Stoeckel et al. (2020) presented evidence
that their Japanese EFL university participants were only able to identify words in a
second part of speech 56% of the time, thereby supporting the use of the lemma as the
word measuring unit.

Although debate continues as to which of the two forms is preferable, the growing
consensus is that use of either the lemma or flemma can provide better estimates of EFL
learners’ L2 word knowledge than the WF6 counting unit. Additionally, this choice of
word counting unit has significant implications for how many words learners can identify
when trying to comprehend English in real-world contexts. Nation (2006) demonstrated

that learners can generally understand a text when they know 95% of the words that it
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contains. However, if word coverage of a reading or listening sample is calculated using
the WF6 unit when learners’ word knowledge cannot extend that far, then educators and
learners risk choosing materials that is beyond the learners’ level of comprehension
(Brown, 2018). Recent word lists such as the NGSL (Browne et al., 2013), SUBTLEX-
US (Brysbaert & New, 2009), and SUBTLEX-UK (van Heuven et al., 2014) use the
lemma and flemma as the word counting unit when compiling frequency-based lists.
Item Format

An additional consideration when measuring receptive vocabulary knowledge is
which question types both accurately measure learners’ employable word knowledge and
are practical for test takers and test markers. McLean et al. (2020; 2024)) described four
item types used to measure receptive vocabulary knowledge: (a) yes-no, (b) form-recall,
(c) meaning-recognition, and (d) meaning recall (see Table 6 for a summary of the item
qualities). Item types fall on a spectrum of requiring lesser or greater displays of form and
meaning knowledge from the test-taker and are conceived as measuring active recall
knowledge (L1-to-L2 form recall ability), passive recall knowledge (L2-to-L.1 meaning
recall ability), active recognition (L1-to-L2 meaning recognition ability), and passive
recognition (L2-to-L1 meaning recognition ability) (Laufer & Goldstein, 2004).
Meaning-recognition items, in both multiple-choice and matching formats, are used in the
Vocabulary Levels Test (Nation, 1983), Updated Vocabulary Levels Test (Webb et al.,
2017), Vocabulary Size Test (Nation & Beglar, 2007), and the Listening Vocabulary
Levels Test (McLean et al., 2015) and are therefore arguably the items most widely used
in SLA research to measure EFL learners’ receptive vocabulary knowledge. These items

present a compromise in that they require some display of meaning knowledge to be
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Table 6. Description of Four Types of Vocabulary Test Items

Modality Item qualities Information revealed Examples
Yes-No The items are Recognition of the word  X-Lex and A-Lex
presented alone orin  form. Knowledge of the  (Meara & Milton,
non-defining contexts. form-meaning link is 2003; Milton &
Participants indicate unrevealed to the Hopkins, 2006)
whether they know examinee. A relatively
the item or not. weak display of form or
meaning knowledge is
necessary.
Form- The target word is Knowledge of the form-  Tests employed
recall presented in the L1, meaning link is by Schmitt et al.
or is missing in a revealed to the (2021).
contextualized L2 examinee. On paper or
sentence. computer tests,
Participants produce  orthgraphic knowledge
the L2 form of the (i.e., spelling) is also
word. necessary. Mastery of
form knowledge is
needed. Some
knowledge of meaning
is needed.
Meaning-  The target word is The form-meaning link  Vocabulary Levels
recognition presented alone orin  might be revealed to Test (Nation,
a non-defining L2 the examinee. Requires 1983); Vocabulary
sentence. Participants relatively weak form Size Test (Nation
select the L1 and meaning & Beglar, 2007)
definition or L2 knowledge, due to cues
translation among provided by the test
provided options, answers.
such as through
matching or multiple-
choice items.
Meaning-  The target word is The form-meaning link  Tests employed
recall presented in the L1, is displayed to the by McLean et al.

either in isolation or in
a sentence that
reveals the part of
speech only.
Participants translate
the target into the L1.

examinee. Requires
some orthographic
knowledge, but
stronger meaning
knowledge than
recognition items.

(2018).

Note. Adapted from McLean et al. (2020).
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counted as correct, while also being relatively simple for examiners to administer and
mark, although these items also allow for the possibility of inflated scores due to
guessing (Gyllstad et al., 2015; Stoeckel et al., 2019, 2021; Stewart, McLean, & Batty,
2021; Stewart et al., 2023).

Recently the construct validity of receptive vocabulary test items has come under
investigation, with researchers comparing different test item types to discern which best
reflect the employability of word knowledge in real-word tasks. Laufer and Aviad-
Levitzky (2017) provided evidence for the construct validity of meaning-recognition tests
among L1 Hebrew and Arabic EFL learners, where they found that scores in meaning-
recognition and meaning-recall tests were both highly correlated (» = .92 and » = .91,
respectively) with English reading test scores produced by their participant sample. The
authors suggested that words that are recognized through the assistance of a supplied
answer bank (i.e., meaning recognition items) could be described as cued-recall
vocabulary, representing partial knowledge that can be employed during reading with the
assistance of contextual cues.

In contrast, McLean et al. (2020) found significant contrasts between four item
types and their correlation with reading ability. Among Japanese learners, meaning recall
scores correlated most highly with reading scores, » = .72—.78 depending upon the
number of simulated items answered (20, 30, 40, 50, 100, or 200). These were followed
by form-recall scores (r = .68—r = .75), meaning recognition scores (» = .62—r=.71), and
finally yes/no scores (r = .62—r = .67), at p <.001 for all correlations and contrasts.

A meta-analysis by Zhang and Zhang (2020) also reported significant correlations

of .66, .55, and .53 between EFL learners’ reading test scores and vocabulary scores
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derived from meaning recall and form recall, respectively, among the results of 110
surveyed studies. Additionally, Zhang and Zhang found that form recall knowledge
correlated most highly with listening comprehension (r = .63, p <.01), followed by
meaning recall knowledge (r = .58, p <.01), and meaning recognition (» = .50, p <.01).
However, in the case of listening comprehension, the differences in the correlation
between listening scores and form vs. meaning recall were not significant. Following
these studies, there has been a growing consensus that among the receptive vocabulary
test items described above, meaning recall items most closely reflect the reading and
listening ability of learners.

McLean et al. (2024) wrote that orthographic meaning recall items might better
resemble real word reading because learners are not given options to choose from when
they encounter unknown words while reading English for meaning. Additionally,
Kremmel and Schmitt (2016) suggested that meaning recall level knowledge
demonstrates the level of word knowledge necessary to reach “lexical employability” and
to use the word to engage in fluent reading. Results from a study by Stoeckel et al. (2021)
further supported these ideas, showing that meaning recognition scores on four variants
of the Vocabulary Size Test (Nation & Beglar, 2007)—a monolingual version, a bilingual
version, and variants of both tests that included an “I don’t know” option—were between
27% and 36% higher than when the same items were taken by the participants in
meaning-recall format beforehand. Stoeckel suggested that meaning recognition items
were useful for comparing learners’ vocabulary sizes, but he recommended using
meaning recall items to measure the vocabulary size of words that can be used for fluent

reading.
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The theorized distinction between meaning recognition and meaning recall items
also align with SLA skill acquisition theory (Anderson, 1983; DeKeyser, 2020), in which
knowledge is theorized to initially require explicit, conscious attention to be recalled
before being practiced to the point of becoming automatic, allowing for quick, fluent
recall without conscious effort (DeKeyser, 2020). Ellis (2005) argued and Barcroft
(2002) demonstrated that vocabulary recall tasks and retrieval practice engage deep
cognitive processing, facilitating the shift from declarative to procedural (or automatized)
knowledge, and leading to more stable vocabulary acquisition than simple recognition
tasks. This research supports the theory that recalling words without cues involves more
robust mental processes than aided recall knowledge. Therefore, items that ask test-takers
to display meaning knowledge without cues to reference provide evidence of word
knowledge that can be quickly and effortlessly recalled and therefore employed during
and integrated into reading tasks to derive holistic meaning from the text.

Uchihara et al. (2024) hypothesized that meaning recognition and meaning recall
items might both lie on a continuum in which both reflect weaker (meaning recognition)
and stronger (meaning recall) degrees of declarative receptive knowledge. To test this
hypothesis, Uchihara et al. collected university Japanese EFL learners’ English listening
comprehension scores, meaning recognition, and meaning recall scores, and compared
them to scores on a lexicosemantic judgment task (LJT) that timed participants on how
quickly they could judge whether a word was used appropriately or inappropriately in an
example sentence when heard. The LJT test was thereby designed to elicit evidence of
employable word use knowledge, which Uchihara et al. argued was indicative of

automatized receptive word knowledge. They applied the data to a structural equation
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model in which meaning recognition and meaning recall items acted as indicated
variables to a shared latent declarative phonological vocabulary knowledge variable, with
LJT scores applied to an automatized phonological vocabulary knowledge latent variable.
The model fit the data well, which was used as evidence for the theoretical categorization
of meaning recall and meaning recognition item types as representing declarative word
recall knowledge.

However, whether the kind of vocabulary knowledge measured through meaning
recall items, which are used in the present study, can be labeled as declarative knowledge
and the kind measured by LJT items as automatized knowledge is debatable. As
previously described, scores on L2 vocabulary tests that use meaning recall items have
indicated a strong relationship between the knowledge measured through such items and
L2 reading comprehension ability, thereby supporting the idea of meaning recall items as
a measure of employable word knowledge. Additionally, the scores reported by Uchihara
et al. for meaning recall items (M = 49.09, SD = 11.64) and LJT items (M = 43.89, SD =
12.63) were substantially closer than scores produced through meaning recognition items
(M = 68.33), suggesting that meaning recall and LJT items might measure a similar
vocabulary knowledge construct.

In summary, four common item types have been used in multiple studies to assess
receptive vocabulary knowledge, those being yes-no, meaning recognition, meaning
recall, and form recall item types. McLean (2020) et al. have argued that meaning recall
items should be preferred, as they might more closely measure employable word
knowledge available when engaging in reading and listening comprehension tasks than

other word items. Uchihara et al. (2024) have since argued that vocabulary measures
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assess through their lexicosemantic judgment type items might better reflect a estimate of
phonologically employable word knowledge than meaning recall and meaning
recognition items, positing that LJT items measure “automatized” word knowledge
compared meaning recall and meaning recognition items, which measure “declarative”
word knowledge. The properties of different item types and distinctions regarding the
precise constructs of receptive vocabulary knowledge that they measure is an ongoing
debate, however all items arguably lie on a continuum in which meaning recall, form
recall, and LJT type items produce more conservative estimates of receptive vocabulary
than meaning recognition and yes-no type items.

Item Sampling

An additional consideration when estimating learners’ vocabulary knowledge is the
quality and quantity of items to sample. Regarding quantity, Gyllstad et al. (2015; 2021)
provided evidence supporting the inclusion of at least 30 words from each 1k-band in a
vocabulary test to best represent the quality of words within that band and to extrapolate a
meaningful approximation of the learners’ total knowledge based on the results from
those items alone. This number was later supported by Zhang and Zhang (2020) in their
meta-analysis of SLA vocabulary studies.

However, less is known about the variation in the degree to which individual words
are likely to be known within 1k bands by learners of different L2 language proficiency.
If the likelihood that words are known follows the sequencing of words based on their
frequency profiles then sequentially less-frequent words would also become sequentially
less well-known by the L2 learner population as a whole. However, as noted by Milton

(2009), the relationship between word knowledge and word frequency is “a tendency and
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not an absolutely rigid rule” (p. 29). Studies of Japanese EFL learners have reported
medium-strength correlations reported between word knowledge estimates and word
frequency measures (e.g., Canning et al., 2024; Hashimoto & Egbert, 2019; Tan et al.,
2024). Within bands of 500 words, Tan et al. (2024) found that item difficulty estimates
overlapped substantially, illustrating that the percentage of correct answers among a word
band cannot be extended as an estimate of the percentage of total words known within
that band.

When assessing the degree to which learners have mastered a set of vocabulary
items, Beglar (2010) recommended interpreting results through item response theory,
specifically the Rasch model, as a method of comparing test results. The Rasch model
produces item difficulty estimates during piloting, reflecting the likelihood that learners
of varying proficiency levels know specific words. Learners’ vocabulary sizes can then
be estimated probabilistically by comparing their performance on test items with the
known profiles of other learners, avoiding deterministic assumptions about broader
vocabulary knowledge and allowing for the creation of tests with a minimal number of
items necessary.

To summarize, in this section I have discussed considerations that are made when
measuring L2 learners’ vocabulary knowledge. This discussion included overviews of
word frequency lists, commonly used and publicly available vocabulary levels and size
tests, the word grouping units used when counting words in corpora, item formats used to
measure vocabulary knowledge, and item sampling considerations. In the next section I
discuss how word variables besides frequency measures can influence the ease with

which word meanings are learned and retained, and how those variables can be used to
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better predict which words are more or less likely known by a learner population than
frequency measures alone.
Lexical Sophistication Variables and Word Difficulty

Due to the limitations of frequency as a sole predictor of word difficulty,
researchers have recently begun to create multivariable models which include word-
related variables to predict word difficulty (Canning et al., 2024; Hashimoto & Egbert,
2019; Nicklin et al., 2025; Tan et al., 2024; Vitta et al., 2023). Several variables have
been included by different researchers, many of which have been made available through
the Tool for the Automatic Analysis of Lexical Sophistication (TAALES), software
created by Kyle et al. (2018) that consolidates online indices of English lexical values so
that they can be applied simultaneously to analyze the complexity of English texts.
TAALES provides lexical values for the following variables: (a) word frequency, (b)
word range, (c) contextual distinctiveness (d) psycholinguistic information, (e) average
age of acquisition of L1 words, (f) word neighbor counts, (g) L1 and L2 word recognition
norms, (h) and polysemy. Other lexical sophistication variables that have been included
in studies but were not accessible through TAALES include (i) word class (i.e., part of
speech), (j) loanword status, and (k) affective dimensions, which include (i) valence (i.e.,
the degree of positivity or negativity associated with a word), (ii) arousal (i.e., the degree
of activeness and passiveness associated with a word), and (iii) dominance (the degree of
control exerted by a stimulus) (Warriner et al., 2013; Canning et al., 2024). In this section
I briefly describe these variables and their influence on vocabulary acquisition. Because |
have already discussed word frequency as a lexical variable I have omitted a description

of word frequency from this section.
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Word Range

Word range refers to the number of different texts or contexts in which a word
appears. Words with a broad range are encountered across multiple registers, leading to
more opportunities for reinforcement and stronger mental representations (Nation, 2006).
Research suggests that words with greater range are easier to learn because learners
encounter them in diverse contexts, which strengthens their understanding and increases
retention (Ellis, 2002; Nation, 2022; Schmitt, 2008; Webb, 2007), and more diverse
mental associations and elaborate mental representations (McClelland & Rumelhart,
1986).
Contextual Distinctiveness

Contextual distinctiveness is defined as the uniqueness of the context in which a
word is encountered and emphasizes that specificity or salience of the context. Rare
technical terms, for example, such as the math term denominator or the health-related
term stethoscope might be encountered in highly specific settings, making them
contextually distinct. These unique contexts can create memorable associations that make
words easier to remember than words that are found in less memorable contexts such as
similarly infrequent terms such as doorknob and shoelace, which are encountered in
ordinary, unremarkable contexts (Barcroft, 2002; Schwanenflugel & Shoben, 1983).
Psycholinguistic Information

Psycholinguistic characteristics of words or language influence how they are
processed, understood, and remembered based on cognitive and psychological factors.
This category includes four variables: (a) concreteness, (b) imageability, (c)

meaningfulness, and (d) familiarity. Concrete words refer to physically tangible objects
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and easily perceptible experiences, and are more easily processed than abstract words.
Dog, cat, and pizza are all highly concrete words because they are easily perceived and
tangible. This facilitative effect of concreteness on word learning has been demonstrated
in L1 recall tasks (Marschark & Paivio, 1977), word recognition tasks (Begg & Paivio,
1969), lexical decision tasks (Bleasdale, 1987; Schwanenflugel et al., 1988),
pronunciation tasks (de Groot, 1989), and comprehension tasks (Holmes & Langford,
1976; Schwanenflugel & Shoben, 1983). Among L2 learners, concrete words are
generally learned earlier than, and more easily than, abstract words (Crossley et al., 2009;
Ellis & Beaton, 1993).

Imageability is a related concept to concreteness, and refers to the ease with
which a word or concept can evoke a mental image or sensory experience. Although
imageable words are often concrete (e.g., sunshine evokes images of bright days and the
sensation of warmth), abstract words such as freedom or success can also evoke vivid
mental images. Therefore, imageabilty is more about the strength of clarity of the mental
image than the physical tangibility of the object or concept. Conversely, logic is a
relatively abstract word that represents complex concepts that do not lend themselves to
simple mental images. Words with high imageability ratings have been shown to be
recalled more quickly and remembered with fewer repetitions than words with lower
imageability ratings (e.g., Craik & Tulving, 1975; Kiera, 1978; Marschark & Hunt, 1989;
Nelson & Schreiber, 1992). The impact of individual L2 word imagery on learners’ L2
vocabulary recall and memory remain underexplored, however L2 related studies suggest
that highly imageable and concrete sentences enhance long-term retention of new

meanings to previously learned words (Hasegawa, 2016) and that new L2 words learned
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through reading that were also accompanied by images were better retained than when
such words were accompanied with text explanations or videos (Chun & Plass, 1996).

Meaningfulness refers to the extent to which a word is associated with a variety of
other concepts or words in a person’s mind. Dog might be rated as a highly meaningful
word because it evokes many related concepts, like bark, pet, animal, and loyalty.
Conversely, a word such as amorphous might be rated as less meaningful because it
might not evoke as many strong or clear associations, making it harder to connect it with
other words or concepts (Ellis & Beaton, 1993). Several studies in psycholinguistics have
illustrated how word meaningfulness can impact learning, as more meaningful L1 words
are generally easier to learn and recall because they have stronger and more numerous
associations with other words (e.g., Mandler & Pearlstone, 1966; Noble, 1952; Paivio,
1965; Toglia & Battig, 1978).

Familiarity reflects learners’ subjective sense of their own depth of knowledge
and processing ease for a particular word. In the earliest studies of word familiarity, the
term was operationalized as ... some function of (a word’s) frequency of occurrence in
an organism’s history” (Noble, 1963, p. 89). Familiarity ratings have shown modest-to-
strong correlations with frequency values in multiple frequency lists, including the
Kucera and Francis (1967) corpus (» =.59) (Balota et al., 2001) and the SUBTLEX-UK
(r = .68) (van Heuvan et al., 2014) frequency lists. Consequently, studies have
demonstrated that ratings of familiarity strongly reflect actual processing measurements,
with more familiar words being processed faster and recalled more easily than less
familiar words, such as in studies of word-nonword classification (e.g., Balota &

Chumbley, 1984; Whaley, 1978).
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Age of Acquisition

Words learned earlier in life tend to be processed more quickly and efficiently
than those learned later (e.g., Kuperman et al., 2012). This tendency is explained by
deeply entrenched representations formed through early and frequent exposure to these
words. Studies have consistently shown that age of acquisition (AoA) remains a
significant predictor of word recognition performance even when other factors such as
word frequency and length are controlled. For example, Kuperman et al. found that each
year of delayed acquisition added around 27 milliseconds to response times in lexical
decision tasks among more than 1,700 L1 English learners. Additionally, they found that
Ao0A also explained an additional 4% of the variance in reaction time scores and 10% of
the variance in naming accuracy scores, after log word frequency, word length in letters
and syllables, and orthographic similarity to other words were controlled for, suggesting
that AoA has a unique and independent effect on word processing.

In L2-related studies, research by Izura and Ellis (2002; 2004) found that early
learned L2 words were retrieved more quickly than late-learned L2 words, irrespective of
whether the L1 word was acquired early or late in life. However, an additional facilitative
effect was found for translation times of words learned early in both the participants’ (L1
Spanish speakers learning English) first and second languages. These findings align with
the cumulative frequency hypothesis, which posits that early exposure leads to stronger
lexical representations. These results highlight that the age at which words are learned in
an L2 significantly affects L2 processing speeds, indicating that L2 vocabulary

acquisition establishes unique AoA effects distinct from the L1. However, words
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acquired early in both languages are likely linked by stronger, more accessible
connections, facilitating faster responses.
Word Neighbor Counts

Word neighbors refer to groups of words that share phonological or orthographic
similarities with a target word. Kyle et al. (2018) reported three categories of word
neighbors. The first is orthographic neighbors, defined as the number of words that differ
by only one grapheme, such that cup, cap, and cab are orthographic neighbors of the
word cat. The second type, phonographic neighbors, differ in both one letter and one
phoneme. Stove (/stouy/) is a phonographic neighbor of stone (/stovn/). Conversely,
although stove and shove are orthographic neighbors because they differ by one
grapheme, they are produced using several different phonemes (i.e., /stouv/ for stove and
/[av/ for shove), and are therefore not considered phonographic neighbors. Third,
phonological neighbors differ from a target word by only one phoneme, such that lease
(/li:s/) is a phonological neighbor of niece (/ni:s/). Among L1 learners, words from dense
phonological neighborhoods are typically learned more quickly because similar
phonological features among words help learners to form robust representations of those
phonemes. Storkel (2004), for example, found that early acquired words often belong to
dense neighborhoods, facilitating more connections within the lexicon and accelerating
acquisition. Stamer and Vitevitch (2011) found a similar effect among English-speaking
adults learning Spanish, who acquired Spanish words from dense neighborhoods more
quickly than those from sparse neighborhoods. However, although dense neighborhoods
assist in word learning, they also can slow down word recognition due to competition

among similar words. This phenomenon was demonstrated by Luce and Pisoni (1998),

59



who found that words with dense neighborhoods were recognized more slowly and less
accurately than words from sparse neighborhoods.
Word Recognition Norms & Prevalence Measures

Word recognition norms are standardized data collected through response-time
measurements such as lexical decision tasks and naming tasks, which assess how quickly
and accurately words are recognized and processed. Through these tasks, participants are
measured in terms of how quickly and accurately they can identify real words (e.g. FLIP)
and non-words (e.g., FLIRP). Studies have consistently shown a strong effect of word
frequency and AoA on word recognition ability (e.g., Balota et al., 2007; Seidenberg &
McClelland, 1989).

Recently, Keuleers et al. (2015) and Brysbaert et al. (2019; 2021) have used the
term prevalence as a unique operationalization of the ratio of people who know a word
against the people tested who do not, excluding reaction time measurements. Keuleers et
al. suggested that prevalence and frequency can provide independent and complementary
measures of word occurrence in a language, with occurrence here defined as the degree
to which words are used in a language that is not reflected in corpora (e.g., through
undocumented speech, or writing samples not included in corpora). The authors wrote
that ratings among L1 learners might provide a unique understanding of words shown to
be relatively low-frequency according to corpora estimates. Through prevalence ratings,
higher degrees of demonstrated low-frequency word knowledge are suggested to indicate
the words that occur more regularly in language use than corpora frequency estimates
suggest. In this view, corpora-derived estimates and prevalence estimates both aim to

rank words according to frequency. Brysbaert et al. (2021) suggested that frequency
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estimates represent a top-down form of measurement derived by computationally
analyzing language samples, and that prevalence represents a bottom-up measurement of
knowledge directly from language learners.
Polysemy

Polysemy is the phenomenon where a single word has multiple meanings. For
example, the word bank can refer to a financial institution or the side of a river. Polysemy
plays a nuanced role in word learning and recognition. In L1 contexts, polysemous words
are generally processed faster due to reinforcement from related meanings. Rodd et al.
(2004) found that polysemous words were recognized significantly faster than homonyms
or words with a single meaning, suggesting that multiple related senses create a network
of semantic reinforcement, facilitating quicker recognition. Furthermore, polysemous
words tend to be older words that entered the English language earlier in history than
words with fewer meanings, thereby having more years to acquire more meanings (Lee,
1990). As with other older words, polysemous words tend to be shorter than, and to
appear in more contexts than, words with fewer meanings, all of which facilitate word
acquisition. However, although polysemy might make a word’s form more familiar to L2
learners, research suggests that it can be difficult for L2 learners to acquire and apply
multiple meanings to a word appropriately in different contexts. Jiang (2000), for
example, found that L2 learners initially rely heavily on their L1 lexical system when
processing L2 words, which can exacerbate the difficulties associated with polysemous
words. Because L2 learners often associate words with a single, dominant meaning, they
are less flexible in accessing different meanings based on context. This lack of lexical

access automaticity slows down word recognition, especially of polysemous words.
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Word Class

A word’s class, or part of speech, defines its grammatical function and role in a
sentence or text. Among L2 learners, Ellis and Beaton (1993) found that nouns are
typically the easier to learn, followed by adjectives, with verbs and adverbs being more
challenging. This order occurs partially because word class effects are connected to the
imageability and meaningfulness of words, with nouns generally evoking clearer mental
images than verbs and adverbs, which evoke fewer mental images and are more difficult
to conceptualize than concrete objects. Additionally, verbs and adverbs often have more
complex grammatical roles, with verbs varying by tense, mood, and aspect. The
complexity inherent in the morphological structure of verbs adds an additional layer of
difficulty as learners not only have to connect the base form of a word with its meaning,
but also consider the role of morphology when considering the verb’s place within a
grammatical structure.
Loanword Status

Loanwords are words or phrases that have been adopted from one language into
another, often retaining much of their original form but undergoing phonetic,
orthographic, or semantic modifications. Daulton (2008) posited that loanwords act as
“stepping stones,” aiding learners in acquiring new English words by leveraging their L1
knowledge. For example, in Japan, words such as 7 L & (terebi, television) or 2> £ =
— 4 — (konpyiita, computer) closely resemble their English equivalents, making them
easier to recognize and learn. The results from a study by Laufer and McLean (2016)
supported this position, in which EFL learners of Hebrew and Japanese L1 backgrounds

produced higher scores on vocabulary tests with loanwords than on comparison tests
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without loanwords. However, loanwords have also been shown to result in cognitive
interference. Masson (2013) found that Japanese learners often overestimated their
knowledge of loanwords, leading to errors in usage and meaning. These errors are more
pronounced in “false friends,” where the borrowed word has diverged in meaning from

its English counterpart. For example, the word A~ — k (sumato, smart) in Japanese

means s/im or stylish, rather than intelligent, potentially causing confusion when
encountered in English contexts.
Affective Dimensions

Affect-related word variables collectively describe the emotional qualities of
words and how they influence processing and memory. The affective circumplex model
(Russell, 1980), which has been widely used in psychology and linguistics to understand
the emotional intensity exhibited by words and stimuli, includes three variables:
subjective measures of valence, arousal, and dominance (VAD). Valence refers to
positivity or negativity associated with a word, such that the word joy would be rated
highly in terms of positive valence, but the word grief would be regarded as having
strong negative valence. Arousal reflects the intensity of the emotional response that a
word elicits, from calm/low-arousal (e.g., peace) to excited/high-arousal (e.g., explosion).
Dominance indicates the degree of control or power that is associated with a word.
Leader, for example, would be associated with a high dominance rating, and victim
would have a low dominance rating. Words that are rated as high in these affective
dimensions are generally processed faster and remembered better than neutral words
(Kensinger & Corkin, 2003; Kuperman et al., 2012; Warriner et al., 2013). This

occurrence is thought to result because emotionally charged words capture attention,
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activate memory-related neural pathways, and are integrated into more meaningful, vivid
mental representations, among L1 as well as L2 vocabulary (Altarriba & Bauer, 2004).
Studies of Multivariable Models of Word Knowledge

Several studies now exist that have incorporated lexical sophistication into
explanatory and exploratory models of L2 English word knowledge. Among the first was
Beglar’s (2000) application of the historicodevelopmental structural model (Benjafield,
1987; Miller & Lee, 1993) to word knowledge estimates produced by Japanese EFL
learners. The historicodevelopmental model was originally developed by Benjafield to
model the progressive development of the English lexicon in relation to when words
entered into the English language. The model was based on the premise that historical
changes in a language parallel language development in an individual (Benjafield, 1984;
1987). This premise was tested by Miller and Lee (1993), who applied it to data produced
by 4,200 children and young adults in the United States on the Peabody Picture
Vocabulary Test—Revised (PPVT-R) (Dunn & Dunn, 1981) to explain word acquisition
order estimates that were produced (see Figure 3).

The length of time a word has been in the English language was hypothesized to
have an effect on polysemy (i.e., the number of meanings that can define a word), and
word length (in letters, syllables, and phonemes). Furthermore, because polysemous
words have more definitions, they occur more often and in a wider variety of contexts.
Therefore, polysemy was hypothesized to have an indirect influence on frequency. Fit
indices indicated that the model provided a good fit to the data, with acquisition order
having the highest correlation with frequency (» = .58; r = .56; r = .74) over polysemy

(r=.47; r=.50; r=.49; p <.05) and word length (» = .44; r = .42; r = .38; p <.05).
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Figure 3. The Structural Equation Model of the PPVT-R. D = date of entry; P1 = number
of meanings in the Oxford English Dictionary (Oxford University Press, 1989); P2 = the
number of meanings in Webster’s Third New International Dictionary of the English
Language Unabridged (Merriam Webster, Inc., 1961); P3 = the number of meanings in
Webster’s Ninth New Collegiate Dictionary (Merriam Webster, Inc., 1985); L1 = the
number of syllables; L2 = the number of letters; L3 = the number of vowels; F1 = the
Kucera and Francis (1967) frequency; F2 = the Dahl (1979) frequency; F3 = the Carroll
et al. (1971) frequency; R = the rank ordering of the PPVT—R.

Along with modeling the interaction between word variables, this model also
demonstrated the strength of the relationship between frequency and word acquisition
order compared with the relationship between word acquisition and other lexical
variables.

The model was later used by Beglar (2000) to provide construct validity evidence
for the Vocabulary Levels Test (Nation, 1983). The final solution is shown in Figure 4.
As with the PPVT-R (Dunn & Dunn, 1981), the model was also found to provide
acceptable goodness-of-fit estimates to explain scores on the VLT produced by 718
native English speakers and 433 Japanese EFL learners representing a range of

proficiencies. Date of entry was found to have a significant positive effect on polysemy
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(B = .861), which had a strong positive influence on word frequency ( =.509). The
results again showed that word knowledge estimates had the strongest relationship with
word frequency (B = -.983). This study provided additional support for the role of
frequency as the singled strongest predictor of word difficulty and for its use in deciding

the hierarchy of item difficulty in vocabulary knowledge tests.

POLYSEMY FREQUENCY

LENGTH ORDER

Figure 4. Structural Model B (Beglar, 2000).

Lexical sophistication became a prominent topic of research interest after the
development of TAALES (Kyle & Crossley, 2014). Hashimoto and Egbert (2019) used
data made available through TAALES to produce a multiple linear regression model that
explained the word difficulty estimates produced by ESL learners in the United States of
36 L1 backgrounds (n = 403) better than frequency data alone. Knowledge estimates
were gathered through a yes-no item vocabulary test of the 5,000 most frequent COCA
items, and the data were fit to the Rasch model to generate scaled item difficulty

estimates. They found that rank frequency values accounted for 25% of the variance in
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word knowledge scores. Subsequently, contextual distinctiveness, polysemy,
orthographic word neighbors, and range values accounted for an additional 17% of the
predictive variance of vocabulary knowledge scores, with the final model explaining 42%
of the variance in total.

Stewart and Vitta et al. (2021) highlighted the use of rank order frequency by
Hashimoto and Egbert (2019) and after attaining a similar rank/difficulty correlation (»
=.53) to Hashimoto and Egbert with their own COCA-based Vocabulary Size Test data,
applied log-transformed measures of word frequency to a multivariable model of word
knowledge. Log-transformations are often applied to data that follow a Zipfian
distribution and by compressing the data, reduces the impact of extreme values, thereby
making the data more normally distributed (Manning & Schiitze, 1999; Tukey, 1977).
This transformation resulted in an adjusted model that accounted for 63% of the total
variance in word knowledge estimates, though this finding was for a wider breadth of
items (10,000 items) than were investigated by Hashimoto and Egbert (5,000, words).

Since then, additional studies and models of orthographic word knowledge have
emerged, primarily in Japan, with various sets of items used to gather word knowledge
estimates and with various predictor variables remaining in the best-fitting models. Vitta
et al. (2023) evaluated the degree to which a multivariable model of lexical sophistication
indices would explain word difficulty on items from the Academic Word List (Coxhead,
2000) produced by 128 Japanese university learners in English-for-academic-purposes
programs. As in the Hashimoto and Egbert (2019) study, the data were fit to the Rasch
model and the produced item estimates were used. Notably, whereas Hashimoto and

Egbert excluded variables such as age of acquisition, L1 accuracy, and L1 reaction time
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measures, which they argued were context-dependent, Vitta et al. chose to maintain these
variables in their model. Their results showed that frequency alone accounted for 36% of
the variance in academic word difficulty. Their best-fitting multivariable model, which
included age of acquisition values, concreteness ratings, L1 lexical decision accuracy, L1
reaction times, and number of phonological neighbors, explained 52% of the total
variance. Age of acquisition and L1 lexical decision variables, which were not included
in Hashimoto and Egbert’s model, contributed significantly to the predictive variance in
scores produced by learning in this study, despite the fact that those variables were
produced by L1 English learners.

Canning et al. (2024) assessed the additional utility of including VAD values,
loanword status, and prevalence values as predictor variables of L2 English lexical
knowledge. The researchers collected Vocabulary Size Test (Nation & Beglar, 2007)
scores from 2,999 Japanese university EFL learners. Together, frequency (COCA;
Davies, 2009), loanword status, prevalence, age of acquisition, and polysemy accounted
for 55% of the total variance in vocabulary knowledge scores. Tan et al. (2024) measured
Japanese university EFL learners’ knowledge of the New General Service List (Browne
et al., 2013) with meaning recall items. Their results showed that log frequency measures
from the COCA explained 41% of the variance in item difficulty estimates and their final
model accounted for 61% of the variance.

The newest development in this area of research has been to use multivariable
models and apply them to untested words to predict word difficulty estimates for those
words (i.e., the likelihood that words are known by learners with varying degrees of L2

English proficiency). Unlike most learner-oriented frequency lists described thus far,
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such as the New General Service List (Browne et al., 2013) and Nation’s BNC lists
(2017a, 2017b)—which Pinchbeck (2022) termed representation of learning targets
(RLT) lists—the lists that can be created through predictive modeling constitute what
Pinchbeck termed representation of learner knowledge (RLK) lists. One such list, created
by Pinchbeck, is the Scale of English Word Knowledge — Japanese (SEWK-J) list, which
includes L2 English accuracy and reaction time data, loanword status, frequency in
Japanese, and L1 age of acquisition and age of exposure measurements as predictor
variables. Through the model, the SEWK-J reportedly provides estimates for 75,000
flemma headwords according to the Vocab Level Test website (McLean & Raine, 2019;
McLean et al., 2021), although as of this writing, no official documentation exists.

Similarly, Nicklin et al. (2025), using the model produced by Vitta et al. (2023),
produced a predictive word list of 14,054 of the 20,000 most frequent lemmas in the
COCA (Davies, 2009). The researchers reported that their list ranks lower-frequency but
intuitively more widely known words as easier (i.e., more likely to be generally known)
than higher-frequency but intuitively less likely known words. For example, they wrote
that pizza is ranked as an easier word in their list than physics, even though physics
appears more times in the BNC than pizza (1,829 > 470). Models such as these can also
account for variables such as loanword and cognate status, which can explain instances
when relatively infrequently occurring words might be acquired by learners in specific
contexts.

To summarize, these studies have measured the degree to which frequency can
predict the likelihood that words are known by L2 learners, and in several cases

researchers have included additional lexical variables as predictors to produce statistical
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models that better predict which words are likely and less likely to be known.
Interestingly, different lexical sophistication variables remained in the final models from
each study, with the Canning et al. (2024) study producing a model with the fewest
predictors compared to those produced by Hashimoto and Egbert (2019) and Vitta et al.
(2023). These models have begun to result in predictive representative lists of learner
knowledge (RLK lists) that can anticipate how likely yet-untested words are to be known
by members from a population of language learners.
Gaps in the Literature

The literature I have reviewed has suggested several areas of research that warrant
further investigation. First, because research has suggested that a relatively small group
of high-frequency words comprise most of the words that occur in English, it is important
to understand the degree to which these words have been acquired by EFL learners after
years of study and exposure to the language. To this end, it would be useful to collect
exhaustive data sets, in which knowledge estimates are collected for each of the highest-
frequency English words. At least two such sets produced by L2 English learners have
been compiled by Schmitt et al. (2021) and Brysbaert et al. (2021). These lists have
provided broad understandings of word knowledge among learners from various L1
backgrounds. However, a collection of data for the purposes of investigating a target
group of words (e.g., the highest-frequency English words) among a target demographic
of learners (e.g., Japanese university EFL learners) is warranted.

A representative sample of a homogeneous group of lower-to-intermediate
proficiency EFL learners, such as among first- and second-year Japanese university

learners, could provide unique insights into the developmental trajectory of high
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frequency word knowledge. Pedagogically, these data, and a list created from them,
would provide a guide that teachers and learners in the Japanese educational context
could use when establishing goals for future learners.

Additionally, data from a homogenous group of emerging learners also could be
used to assess the degree to which knowledge is distributed among high-frequency words
in detail. This investigation could have a significant impact on vocabulary test and
educational materials development for Japanese EFL learners. Frequency correlations
with relatively small bands of words (e.g., Hashimoto & Egbert, 2019), as well as Tan et
al.’s (2024) visualization comparing the means of 500-word bands from the NGSL
(Browne et al., 2013) suggest that a wide degree of word difficulty variability exists, with
many of the highest frequency words being less known than lower-frequency words and
vice versa.

Finally, no complete data set of high-frequency word knowledge exists, in any L2
context, regarding EFL learners’ phonological word knowledge, nor has a predictive
model of word knowledge been produced to predict phonological word knowledge. This
gap is significant because, as previously described, orthographic knowledge and
phonological knowledge are unique constructs that differ substantially among EFL
learners in most contexts. In the Japanese EFL context, these results could help learners
and educators to set independent reading and listening goals. They would also inform
future investigations of the causes and effects of differences in orthographic and

phonological word knowledge.
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Purposes of the Study

The first purpose of this study was to identify which high-frequency words are
more-and-less-widely known among university Japanese English L2 learners when
encountered orthographically. Previous studies have shown that vocabulary knowledge
estimates and word frequency rankings correlate moderately (Canning et al., 2024;
Hashimoto & Egbert, 2019; Tan et al., 2024; Vitta et al., 2023) or weakly (Schmitt et al.,
2021) among a relatively narrow span of word knowledge bands. Because the 2,000-to-
3,000 most frequent words are particularly important for learners to acquire, I
investigated the degree to which Japanese university EFL learners know these words
upon entering university, after having studied English as part of their compulsory
education. For this purpose, I chose the NGSL (Browne et al., 2013) as the basis of
evaluation, which is a publicly available list of learning targets that uses the flemma as
the word counting unit. Data were also gathered using meaning recall tests, which have
been suggested to represent the most automatized form of declarative word knowledge
(McLean et al., 2020; Uchihara et al., 2024). Finally, I use the many-facet Rasch model
to account for biases that might have influenced the data during the data collection
process.

The second purpose was to produce orthographic and phonological vocabulary
size estimates of high-frequency English words among low- to low-intermediate
proficiency Japanese university EFL learners using the many-facet Rasch model and to
compare those estimates broadly. A related purpose is to use these data to understand the

degree to which word difficulty varies among the highest-frequency English words.
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A third purpose was to achieve an in-depth understanding of the degree to which
the population of words were individually recognized more easily in one modality or the
other. A related aim was to achieve and in-depth understanding of the degree to which
individual Japanese EFL learners recognize words better orthographically and
phonologically.

A fourth purpose was to apply multivariable models that incorporate a range of
lexical variables beyond frequency alone to estimates of high frequency word knowledge
among both orthographic and phonological word forms. Additionally, a multivariable
model that incorporates lexical variables has never been used to predict phonological
word knowledge. These data provide a better understanding of why some high-frequency
words are more widely known than others after several years by learners who have
primarily engaged in classroom-based language exposure.

Research Questions

To address these research purposes the following questions guide the study:

1. To what degree is a clear hierarchy of word difficulty present among 1,650 high-
frequency English words in orthographic and phonological forms?

2. To what degree do Japanese EFL learners know the 1,650 highest-frequency
words from the NGSL when encountered orthographically and phonologically?

3. To what degree does word difficulty vary among high-frequency words within
and between word-frequency bands?

4. To what degree are words from the NGSL better known orthographically,

phonologically, or similarly by Japanese university EFL learners?
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5. To what degree do individual participants better recognize words when they are
encountered orthographically or phonologically?
6a. How much of the variation in high-frequency orthographically known words can
be explained by frequency or another stronger single predictor?
6b.  What combination of variables among all available candidates best predicts the
degree to which high-frequency orthographic words are known?
6¢. How much of the variation in high-frequency phonologically known words can be
explained by frequency or another stronger single predictor?
6d.  What combination of variables among all available candidates best predicts the
degree to which high-frequency phonological words are known?
Summary of the Literature Review
In this chapter I provided a summary of pertinent research and theories pertaining
to L2 vocabulary knowledge and measurement research that has led to the research gaps I
have presented. I began by detailing Nation’s (2022) componential model and Uchihara
et al.’s (2024) developmental model of lexical knowledge to operationalize how receptive
vocabulary knowledge has been defined in SLA research and in the present study. I then
outlined the distinction between orthographic and phonological receptive vocabulary
knowledge, the historical use of word frequency as a predictive proxy for general word
knowledge, and issues regarding receptive vocabulary measurement including (a) the
development of frequency- and knowledge-based vocabulary lists, (b) commonly used
tests that measure breadth of vocabulary knowledge, (c) the argument for the lemma or
flemma as the most precise word counting unit for L2 learners, (d) the use of item types

in vocabulary tests, and (e) item sampling. I followed this discussion by identifying and
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summarizing additional lexical variables that hinder and facilitate word learning. Finally,
I ended with a summary of recent studies in which researchers have used these variables
to create multivariable statistical models of word difficulty. This discussion led into the
research gaps, which primarily concern (a) a lack of detailed studies investigating the
gaps in high-frequency word knowledge among EFL learners who have engaged in years
of formal language, (b) the need to apply multivariable models to high-frequency word
knowledge estimates to explain them, and (c) the lack of any measures of phonological
word knowledge of an exhaustive set of high-frequency word items.

In Chapter 3 I present an in-depth overview of the methodology that guided this
study. The chapter opens with a description of the research design, followed by a
discussion of the study’s setting and a description of the instruments I employed. I then
proceed to detail the steps involved in executing the research, encompassing data

collection techniques and the analytical approaches used to produce the findings.
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CHAPTER 3
METHODS

In this chapter I first describe the educational contexts of the universities where
this study was conducted and the demographics of the participants from those contexts. |
then describe the instruments used in the current study, how they were administered, and
their purpose in the study. Next, I describe the research design, including the data-
gathering and screening procedures. Finally, I describe the analyses used to answer each
of the research questions, including an in-depth description of the lexical variables
included in the study, the use of Rasch analysis to produce scalable data, and the
assumptions that must be met when conducting a linear regression analysis.

Context of the Study

Initial data for this study were gathered at a private, coeducational university in
western Japan, which I refer to as University A. This location was chosen due to a pre-
established vocabulary language program at this university that made large-scale data
collection feasible and convenient. Later, additional data were collected once at a second
private, coeducational university in western Japan, which I refer to as University B. Data
from University B were collected to ensure that each word item in this study was
answered by at least 50 participants, which is often cited as the benchmark value for the
Rasch model to produce reliable estimates (e.g., Bond et al., 2020; Linacre, 1994a).
University A

About 7,500 student were enrolled at University A during the year in which data
were gathered for this study. The hensachi of the departments ranged from 42.5 to 47.5

(Benesse Corporation, n.d.). A hensachi is a standardized score based on national tests
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administered to high school students in Japan. A score of 50 represents the national mean
and a difference of 10 points marks one standard deviation. Based on this criterion, this
university was less-to-moderately competitive compared to other universities in Japan,
with entrance difficulty slightly below the national average.

At the time that data were collected, University A offered five majors of study,
two of which—international studies/liberal arts and sociology—included additional L2
learning opportunities compared with the other departments. Additionally, the university
had a language center, which employed full-time western English lecturers (koshi), and
which held and promoted weekly extracurricular English language learning opportunities.
All students except for international studies and sociology majors were required to enroll
in four English courses during their first academic year, with two English courses—
English A and English B—taken each week in both the spring and fall semesters. English
A courses were focused on developing students’ receptive (reading and listening) skills,
and English B courses were focused on developing the students’ productive (speaking
and writing) skills. Students who majored in sociology took these classes and four
additional English classes during their second year. These courses were continuations of
the content from the first-year courses. Students majoring in international studies/liberal
arts took a more intensive load of eight English classes in their first year. The compulsory
course of English language studies at this university are summarized in Table 7. The
university also offered elective English language and content-based courses, which were
focused on academic English, business English, contemporary topics, TOEIC
preparation, Japanese culture, and western cultures. Each English course included a

Spring semester and Fall semester component, and students were required to complete
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both course components. Therefore, although separated into two components (e.g.,
English IA and English I1A), English courses were taught across an academic year.
Therefore, students who registered for the Spring component were expected to continue
with the Fall component, with both components using the same textbook material and the
Fall course work building on the material taught in the Spring component of the course.
University A was chosen due to a unique vocabulary program established by a
senior lecturer before I began collecting data. Through this program, students completed
weekly orthographic and phonological vocabulary tests on their smartphones using the
Vocab Level Test website (McLean & Raine, 2019; McLean et al., 2021) throughout the
academic year. Each test contained 50 words from the NGSL (Browne et al., 2013),
beginning with Items 1 to 50 from the NGSL, and progressing to the subsequent 50

words in the list each week.

Table 7. Course of Compulsory English Language Study at University A

First year Second year
Spring Fall
semester semester  Spring semester Fall semester
International  English IA, English lIA,  Intermediate Intermediate
studies English B, English 1IB,  English Reading English Listening
English [lIA,  English IVA, A/B; Oral A/B; Writing A/B
English 11IB English IVB  Communication
A/B Intermediate
English Reading
Intermediate A/B; Oral
English Communication A/B
Listening A/B;
Writing A/B
Sociology English IA/ 1B  English English [IIA/IIIB  English IVA/IVB
[IA/1IB
Other English IA/ 1B English IIA/1IB

departments
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The tests were flemma-based meaning recall tests in which learners read or
listened to items, embedded in non-contextual example sentences that indicated the
words’ part of speech. For each test administration, items were randomized. According to
the lecturer who established this practice, the purpose of this activity was for students to
individually discover which of the highest-frequency English words they had not
acquired during their previous years of study and to create personalized vocabulary study
lists from their unknown words for self-study.

University B

University B served approximately 2,400 students during the period that data
were collected for this project. The hensachi of the departments ranged from 45 to 52
(Benesse Corporation, n.d.), indicating that admission to the university was moderately
competitive compared to other universities in Japan. The university was composed of six
departments, none of which included language-focused or international studies majors.
Students were required to take two year-long English language courses, each with a
Spring semester and Fall semester component, during their four years at the university.
The students had the option of taking those courses at any time during their four years at
the university; however, most students opted to complete them during their first and
second years. Among the courses offered, students could choose classes to develop their
foreign language oral communication skills, prepare for standardized tests, or improve
their reading and listening skills and grammar knowledge. Courses were offered at
beginner and intermediate levels for each topic, and students could choose their levels.
An additional course, Advanced English, was also offered, which was a non-coordinated

class in which the pedagogical focus was determined by individual instructors. The
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university promoted additional English language study through an extra-curricular
English discussion group and through English language material that was made available
for learners at the campus library.

Participants

The participants in this study came from 16 intact EFL classes from University A
and B, all of which I taught. In total, 243 learners took one or more of the vocabulary
tests used in this study. Of those participants, eight chose not to have their data used, and
their data were therefore removed from the analyses. The remaining 235 students
consented to have their data used in this study; of those, I excluded data from three
learners whose L1 background was not Japanese to limit the scope of this study to a
homogeneous L1 group. This data set better reflected the goal of the study, which was
partially to understand EFL learners’ high-frequency vocabulary knowledge as a result of
the Japanese education system. Of the 232 remaining participants, I removed the data
from four participants who only took one test, which might have indicated learners who
joined the course initially but left during the add-drop registration period. After removing
those participants, I retained data from 228 (female = 61, male = 164, non-binary = 2; one
learner preferred not to answer) in the final analysis. The results reported in this
manuscript reflect data from that 228-participant sample.

I included data from 147 participants from University A. The participants’
reported mean age was 18.78, (SD = 0.07; Min. = 18, Max. = 24) when data collection
began. Of those, 81 participants were majoring in sociology, and therefore received more
English exposure than the other participants due to their requirement of taking four year-

long English courses during their first two years. The other participants from University
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A were only required to take two year-long compulsory English courses. However,
several non-sociology majors verbally indicated that they also were enrolled in elective
English courses.

According to feedback from the University A participants on the learner profile
questionnaire, 46 participants reported having taken the Test of English for International
Communication Listening and Reading Test (TOEIC L&R; ETS, 2024). All students had
taken a truncated, institutional version of the test upon entering the university. However,
the majority of participants did not report those scores. The scores that were reported
ranged from 240 to 570 (M = 413.50, SD = 100.47). A comparison table by the
Educational Testing Service organization (ETS, 2024) suggested that the participants’
abilities represent A2 (Basic user—Waystage) to B1 (Independent user—Threshold) of the
Common European Framework of Reference for Languages (CEFR; Council of Europe,
n.d.). Regarding receptive language skills, learners at this proficiency level are described
as being able to understand frequently used expressions and main points of clear standard
input about familiar topics.

Additionally, 46 participants reported having passed the Jitsuyo Eigo Gino Kentei
(Eiken; Eiken Foundation of Japan, n.d.-a), Level 5 (one participant), Level 4 (two
participants), Level 3 (11 participants), Level Pre-2 (22 participants), and Level 2 (10
participants). Levels 3 and higher of the Eiken tests are four-skills tests of English ability,
with Level 3 analogous to high CEFR Al-level proficiency (high Basic user—
Breakthrough), Level Pre-2 indicating A2 proficiency, and Level 2 indicating B1
proficiency (Eiken Foundation of Japan, n.d.-b.). Three participants indicated having

lived abroad: one participant for four years, one participant for three years, and one had
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traveled abroad for two weeks. Fifty of the participants also indicated that they had extra-
curricular experience studying English, either at a cram school or English conversation
school.

In summary, the participants’ learning backgrounds and circumstances indicated a
range of English language proficiencies, from basic users to independent users.
University A students took weekly vocabulary tests as part of their course of study, and
therefore they produced the majority of the data from this project.

From University B, 81 learners consented to contribute data to this study. Their
reported mean age was 19.61 (SD = 0.14; Min. = 18, Max. = 20). Unlike the University A
participants, University B participants were only asked to contribute data once to the
study. The participants were mainly first- and second-year learners, and all were taking
either Oral Communication (beginner) or Oral Communication (intermediate) courses
when they contributed data to this study. On the background questionnaire, four
participants indicated that they had taken the TOEIC test, with scores ranging from 450
to 500 (M =467.5, SD =22.17). Five participants indicated that they had passed the
Eiken Level 3 test, five participants had passed the Eiken Level Pre-2 test, and two
participants had passed the Eiken Level 2 test. Two participants indicated that they had
studied abroad each for one year.

To summarize, the participants’ learning backgrounds and circumstances
indicated that they had a range of English language proficiencies similar to those of
University A, ranging from CEFR A2 (Basic user—Waystage) to B1 (Independent user—
Threshold). Although several students indicated studying English beyond what was

required of compulsory education in Japan, the compulsory English study guidelines
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established by Japan’s Ministry of Education, Culture, Sports, Science, and Technology
(MEXT, 2024) ensured that every student had studied English for at least six years, from
Grade 7 (the beginning of junior high school) to Grade 12 (the end of high school).

Based on these proficiency ranges, language learners’ abilities are described as
ranging from understanding sentences related to topics of immediate relevance (CEFR
A2) to understanding the main points of familiar matters encountered in common public
spaces, such as at work or at school (CEFR B1; Council of Europe, n.d.; ETS, 2024).

Instrumentation

In this section I describe the instruments used in this study and explain their
purposes. These instruments include the Institutional Approval and Consent forms, the
Learner Profile Questionnaire, two Orthographic Evaluative Receptive Vocabulary
Knowledge Tests, two Phonological Evaluative Receptive Vocabulary Knowledge Tests,
Orthographic Weekly Receptive Vocabulary Knowledge Tests, and Phonological Weekly
Receptive Vocabulary Knowledge Tests. I have included a summary of the descriptions
of these instruments and their purpose for the present study at the end of this section, in
Table 8.
Institutional Approval and Informed Consent

The Temple University Institutional Review Board (IRB) judged the data
collection procedure to be of minimal risk to participants and therefore approved this
project as “Exempt.” All students who took the tests were provided with a digitalized
version of the bilingual research consent form. The form was originally written in
English, then translated into Japanese and proofread by an L1 Japanese speaker with

several years of experience using English professionally, with EIKEN Level 1
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certification. The consent form explained the purpose of the study, the procedures,
benefits and risks, and that consent to contribute data was optional and would not affect
the participants’ course grade. One version of the consent form was created for
University A participants and described the longitudinal nature of data collection, as well
as the pedagogical purpose of the tests for their course assessments (see Appendix A).
For University B students I amended this form to describe data collection as a one-time
event that was unrelated to the course grade (see Appendix B). In these cases, it was
made clear verbally and in writing that students’ participation as research participants,
and the inclusion of their data, were optional.

At University A, because the weekly word tests were distributed as part of the
learners’ course of study, all students who were present each week completed the tests.
However, each week after data were collected, I identified the students who did not
consent to having their data analyzed, and I removed their responses from the data set. At
University B, only participants who consented to participate in the study took the
vocabulary tests and contributed data to this study.

Learner Profile Questionnaire

If students consented to have their data used in this study, then they were
presented with the learner profile questionnaire (see Appendix C). The form was created
to gain insights into the participants’ English learning background. It was used as an
indicator of the participants’ English language proficiency and to evaluate the range of
learner proficiencies evident among the sample population of this study. The form asked
for the participants to describe their previous English proficiency test scores, when they

first began to study English, their overseas study experience, their experience studying
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English during elementary school, junior high, and senior high schools, their experience
studying outside of formal educational settings, and their experience engaging in
activities to explicitly develop English reading skills, listening skills, and vocabulary
knowledge.
Weekly Receptive Vocabulary Knowledge Tests

The participants’ receptive vocabulary knowledge of orthographically and
phonologically presented items was assessed through digital receptive meaning-recall
item tests. Apart from potentially providing better content validity (i.e., acting as a closer
measure of the word knowledge that learners employ when reading and listening) than
other test item types (McLean et al., 2020; Uchihara et al., 2024), the use of meaning-
recall items provided several advantages to comparable item types (e.g., yes-no, multiple-
choice, and L2-to-L1 translation). Primarily, using meaning recall items meant that it was
not necessary to pilot multiple-choice item distractors, and eliminated the possibility of
blind guessing, which would be possible with yes-no and multiple-choice tests.

The tests were administered through the Vocab Level Test website (McLean &
Raine, 2019; McLean et al., 2021). Through the website, I created custom vocabulary
tests by selecting items that were pre-assorted based on their frequency rating in the New
General Service List (NGSL; Browne et al., 2013). The website automatically generated
a QR code and link to access each test (see Figure 5), which I showed to the participants
at the front of the classroom using an electronic projector. The participants could then

access the tests using their smartphones.
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Information

vit.carleton.ca/submit.php?id=XJWQ

OK

Figure 5. An Example of a Test Access Page From the Vocab Level Test Website.

Each test consisted of high-frequency items from the NGSL. The NGSL consists
of the 2,818 most highly occurring flemma found in a 273 million-word subsection of the
Cambridge English Corpus (CEC). At the time of the development of the NGSL, the
CEC included more than 1.6 billion tokens from nine genres: newspapers, academic
texts, learner-produced English exam answers, fiction texts, journals, magazines, non-
fiction texts, business documents, and transcriptions of dialogues and radio broadcasts.
To create a frequency list to represent the frequency of English words used for general
communicative purposes in multiple contexts, Browne and his colleagues removed the
newspaper subsection, which comprised more than half of the CEC corpus (nearly 750
million tokens), and the academic subsection (261 million tokens), which was also not
directly related to general English. Qualitative measures also were taken when
developing the list, such as comparing the NGSL items with high-frequency items in the

General Service List (West, 1953) and the BNC/COCA.
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I chose the NGSL as the representative frequency list in this study based on two
criteria. First, the words in the NGSL list were chosen by Browne et al. (2013) using the
flemma as the word counting unit. By using the flemma as the word counting unit, the
NGSL makes more conservative estimates than would be drawn using the word family,
which makes it an arguably more precise estimate of learners’ word knowledge. Second,
the stated goal of the NGSL is to act as a resource for L2 English learners by providing a
large degree of word coverage for samples of English used for general communicative
purposes, as evidenced by the qualitative steps taken by Browne et al. during its
development. Therefore, the NGSL represents a list of high-utility words, and there was
value in understanding the degree to which learners have acquired these words during
their course of study. Second, because the NGSL is also primarily a list created based on
frequency estimates, it could also act as a proxy for likely word knowledge among
learners that was not strictly computationally devised, as is the case with lists that were
based on data from the BNC/COCA (BNC Consortium, 2007; Davies, 2009) and the
SUBTLEX-US (Brysbaert & New, 2009), and SUBTLEX-UK (van Heuven et al., 2014).
With these considerations in mind, I chose this list as the basis from which to assess
Japanese university EFL learners’ high frequency English word knowledge after several
years of study.

For each administration of each test, the Vocab Level Test website generated a
random assortment of items, rather than presenting items based on their frequency order.
At the beginning of every test, the Vocab Level Test website presented examinees with
five practice items. These items were included to guide the participants to input answers

that most clearly demonstrated part-of-speech knowledge. The practice items instructed
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examinees to add the suru (3~ %) stem to indicate that answers were verbs, the i (V) and
no (?) stems to indicate that answers were adjectives, and the ni (12) and kuni (< (2)
stems to indicate that answers were adverbs.

On the orthographic versions of the vocabulary tests, target items were underlined
and bolded. The items were also embedded in short non-contextual example sentences

that indicated each item’s part of speech, such as in the following example:

They always blame me.

Responses were timed and if no answer was provided within 20 seconds, then the next
test item was shown automatically (see Figure 6 for a visual example). Once the tests
were completed, the Vocab Level Test website presented examinees with an overall test
score percentage and the correct answers to all test items. Each item assessed the
participants’ vocabulary meaning recall knowledge. To display meaning recall
knowledge, the participants had to provide a correct Japanese translation of the English

word being displayed.

Question 8 of 80

They always blame me.

MY 2

Figure 6. An Example of an Orthographic Meaning Recall Vocabulary Item.

I also administered phonological weekly receptive vocabulary knowledge tests
through the Vocab Level Test website. The purpose of these tests was to assess the

participants’ phonological word knowledge. The phonological tests differed from the
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orthographic tests in two ways. First, instead of seeing items, the participants heard a
recording of each item that was created by an artificial intelligence reader available
through Amazon Web Services (Amazon Web Services, n.d.). The creators of the Vocab
Level Test website created the items with the “Matthew” reader, which was an Al-
program that generated a voice that delivered an aural reading of each item using
standard American pronunciation. To ensure that the Al-generated voice sounded clear
and reasonably natural, and was not distracting, three months before I began collecting
data I presented 50 pilot items to a focus group of 23 Japanese university EFL learners of
a similar age and English proficiency range to those in this study. In follow-up
interviews, the participants cited their own ability, and not the recordings, as the cause of
incorrect responses, and judged the recordings to be appropriate for testing. Second,
unlike on the orthographic tests, each vocabulary item on the phonological vocabulary
tests were first presented in isolation to indicate which item was being tested. The tested
words were then spoken in a non-defining example sentence. An example is presented

below:

[Examinees hear: “History. (2s pause) I like history.”]

As with the orthographic version of the tests, the participants were instructed to type a

Japanese translation of each item and to click Next (¥X ; tsugi) to proceed to the next item.

If the button was not clicked within 20 seconds, the participants were automatically

shown the next item (see Figure 7 for a visual example).
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Once completed, each participant was shown their results, including words they
had translated correctly and words they had not answered correctly, along with a bank of

possible correct answers. The Vocab Level Test website provided automatic responses
Question 1 of 80

> R p—

S8

Next (R) -

Figure 7. An Example of a Phonological Meaning Recall Vocabulary Item.

for each test based on an answer bank. In their paper detailing the development of the
website, McLean et al. (2021) described the answer bank as including translations taken
from online dictionaries, as well as from teachers’ judgments regarding correct and
incorrect answers from users of the website.
Evaluative Receptive Vocabulary Knowledge Tests

Evaluative receptive vocabulary knowledge tests were given during Weeks 1 and
2 of the data collection period. The purpose of these tests was to estimate the participants’
general non-exhaustive vocabulary knowledge at the onset of the data collection period.
Later, I used the data from these tests to adjust the knowledge estimates produced by the
participants later in the year (see the Rasch Analysis section later in this chapter for a
more detailed explanation). I distributed the orthographic and phonological versions of
Evaluative Receptive Vocabulary Knowledge Test 1 during the first week of the study.
The test contained 80 items, in which every two items were systematically sampled from

each 50-item group among the Items 1 to 2000 from the NGSL. For the sake of
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randomization as well as consistency, I chose every 25th item in the item bank for
analysis (e.g., [tem 25, Item 50, Item 75, Item 100, Item 125 ... Item 1950, Item 1975,
Item 2000). I distributed orthographic and phonological versions of Evaluative Receptive
Vocabulary Knowledge Test 2 during the second week of the study. This test also
contained 80 items sampled from every 25th item beginning with Item 15 (e.g., Item 15,
Item 40, Item 65, etc.).
Research Design

The purpose of this study was to measure Japanese university EFL learners’
receptive vocabulary knowledge of high-frequency words in both orthographic and
phonological modes. To do so, I collected receptive vocabulary size estimates of from
lower-proficiency EFL Japanese university learners of 1,650 words when encountered
their orthographic and phonological forms. I then measured the degree in which
individual items were known by the participants using the many-facet Rasch model to
produce comparable word knowledge estimates for each item. Additionally, I used the
log-odds (i.e., logits) values and standard error estimates that the Rasch model produced
to assess the degree to which (a) words were similarly or differentially well-known
between the orthographic and phonological modes, and (b) Japanese university EFL
learners are better able to recognize words orthographically or phonologically. A final
goal was to construct a multivariable model for each mode that best predicted each
word’s vocabulary knowledge estimate (i.e., the likelihood that a word is or is not widely
known by the population). To this end, I statistically evaluated and compared several

word variables for inclusion.
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Table 8. Instruments Used in the Study

Instrument

Purpose

Description

Institutional Approval and
Informed Consent

Learner Profile
Questionnaire

Orthographic
Evaluative Receptive
Vocabulary Knowledge
Tests 1 and 2 (Week 1
and 2)

Phonological Evaluative
Receptive Vocabulary
Knowledge Tests 1 and 2
(Week 1 and 2)

Orthographic Weekly
Receptive Vocabulary
Knowledge Tests (Weekly
from Week 3)

Phonological Weekly
Receptive Vocabulary
Knowledge Tests (Weekly
from Week 3)

Describe the purpose and procedure of the study, ensure
students that participation was voluntary, alleviate
concerns regarding the handling of personal information,
and answer questions from the potential participants.

Gather information regarding the participant demographics

and English language learning experience.

Produce anchor values that represent the participants’
orthographic word knowledge at the start of the data
collection period, which could be applied to anchor the
Rasch analysis of the entire data set at the end of the data

collection period.

Produce anchor values that represent the participants’
phonological word knowledge at the start of the data
collection period, which could be applied to anchor the
Rasch analysis of the entire data set at the end of the data

collection period.

Assess the participants’ receptive knowledge of 1,650
high-frequency English vocabulary items when presented

visually.

Assess the participants’ receptive knowledge of 1,650
high-frequency English vocabulary items when presented

aurally.

A bilingual (English and Japanese)
description of the purpose of the study and
precautions regarding the handling of data,
followed by one survey item asking for
participants’ optional consent to use their
data for the study.

A 23-item survey conducted electronically
that asked learners to voluntarily provide
information about themselves and their
English language learning background.

Two 80-item tests of orthographic word
knowledge, evenly distributed across
approximately every 15" item of the NGSL.

Two 80-item tests of orthographic word
knowledge, evenly distributed across
approximately every 15" item of the NGSL.

A computer-based test that shows English
vocabulary items and example sentences to
participants. Participants then translate the
items to Japanese.

A computer-based test that speaks English
vocabulary items and example sentences to
participants. Participants then translate the
items to Japanese.




To collect data for this project, I employed a cross-section design with repeated
assessments throughout one academic year from University A. Each week, the
participants at University A completed a 50-word test assessing their knowledge of
English vocabulary. I administered these tests weekly, but each test comprised a separate
group of words, ensuring that no student encountered the same word more than once
apart from 132 items that were assessed at the beginning of the data collection processed
that were employed as linking items in the Rasch analysis. The objective was to collect
knowledge estimates for the entire set of Items 1 through 2000 from the NGSL although,
as described below, estimates were only collected for Items 1 through 1650. However,
the purpose was not to assess the participants’ knowledge growth over time, and
measures were taken to mitigate this effect on the final word knowledge estimates (see
the Rasch Analysis section in this chapter for details). Therefore, each test served as an
independent assessment of word knowledge, rather than as part of a longitudinal or
developmental study. One year later, I supplemented these data with a sample from
University B, collected through a single 50-item test administration for each participant at
that university.

Procedures
In this section I discuss the procedures used when collecting the data for
this study. First, I explain the process of obtaining institutional approval and informed
consent from the participants. Next, I describe the measures I took to maintain the
privacy and safety of the participants. Third, I describe the background leading to this
data collection procedure, the weekly test administration routine, the yearly schedule for

task administration, and the counterbalancing plan I used in this study to account for the
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influence of testing effects on the produced orthographic and phonological word
knowledge estimates. Finally, I describe how I prepared the data for analysis.
Institutional Approval and Informed Consent

The Temple University Institutional Review Board (IRB) approved this project as
Exempt, indicating that the project was of minimal risk to participants. I provided all of
the students with a digital version of the bilingual informed consent form (see
Appendices A and B). The consent form explained the purpose of the study, the
procedures, benefits and risks, and that consent to contribute data to this study was
optional and would not affect their course grade. Because these tests were distributed as
part of the learners’ course of study, the tests were completed each week by all students
who were present. However, each week after data were collected, I identified the students
who did not consent to having their data analyzed, and I removed their responses from
the data set.
Learner Profile Questionnaire

If students consented to have their data used in the study, then they were
presented with the learner profile questionnaire (see Appendix C). The form was created
to gain insights into the participants’ English learning background. It was used as an
indicator of the participants’ English language proficiency at the beginning of the data
collection period, and to evaluate the range of learner proficiencies evident among the
sample population of this study.
Privacy and Data Security

I used Google Classroom and Google Forms to administer the consent form and

learner profile questionnaire. The answers were only accessible to me and my supervisor

94



and could not otherwise be accessed by anyone who was not given shared access to the
response files. Google Workspace applications, such as Google Classroom and Google
Forms, are also independently verified and meet ISO/IEC 27001, ISO/IEC 27017, and
ISO/IEC 27018 standards for data security and privacy protection (Google, 2021).
Therefore, I deemed this method of data collection both convenient and secure for this
project. Links to the consent form and learner questionnaire profile were both posted for
the participants through their course Google Classroom webpage, which I created and
administered. I removed the links after the time I allotted to participants to input their
information had passed.

I took several measures to secure the participants’ anonymity. When answering
the research consent form and learner profile questionnaire, I asked the participants to use
their university-provided student numbers as initial identifiers, along with their full
names. This step was necessary because the vocabulary tests were a part of the University
A participants’ regular course of study and the students’ numbers allowed me to keep a
record of their work for grading purposes. This practice allowed me to contact individual
participants, when necessary, throughout the duration of the data collection period. From
this file I created an identification key file, which contained the students’ names and
institutional IDs. After data collection was completed, I compiled these identifiers from
both the University A and University B participants and assigned each participant a four-
digit code (e.g., 1001, 1002, etc.). The only identifying information I kept from these
codes was the first digit. Identifiers that began with 1 (e.g., 1001) indicated a participant
from University A; identifiers that began with 2 (e.g., 2001) indicated a participant from

University B. I used these identifiers for data analysis, and these identifiers were used in
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the output included in this manuscript. All data were kept on a computer provided to me
by the educational institution I worked for, which no one else had access to.

In sum, to protect the participants’ privacy, the results of the research consent
form and learner profile questionnaire were only made accessible to me and one research
supervisor who was listed on the consent form. Afterward, only I had access to the
research data, which was anonymized before analyzing. Finally, the data files and
identifying information were kept on a hard drive and stored in a locked storage unit.
Administration

The data for this study were produced and collected throughout one academic
year (see Appendix D for the test administration timeline). The academic year in
Japanese universities ordinarily consists of two 15-week semesters. At the two
universities where data were gathered, the first semester began in April and ended in late
July, and the second semester began in September and ended in late December
(University A) and mid-January of the following year (University B). There was a six-
week break between each semester at both institutions. Students were expected to enroll
in the same course, worth two credits, for the entire academic year.

University A

I began data collection at University A during Week 1 of the academic year. The
data collection procedure was made possible through an educational vocabulary program
established at the university two years before data collection began. This activity was
established at the university by a senior lecturer outside of this study and was deemed
appropriate as a means of raising the students’ scores on the standardized TOEIC test,

which was a goal that was emphasized by the university. Through this program, the
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students were given tests on the Vocab Level Test website as a means of self-assessing
which of the highest-frequency NGSL words that they knew or did not know. The
students were not expected to study for these tests, as they were only meant to expose
students to high-frequency English words and guide them to learning which words they
had not already learned at the time of testing.

All of the students had studied English for at least six years before entering the
university, as mandated in the Japanese public-school curriculum by the Ministry of
Education, Culture, Sports, Science, and Technology (MEXT, 2024). Therefore, the
vocabulary program was created with the expectation that the students would already
know many of the words in the weekly tests. However, the students were also expected to
have individual gaps in their vocabulary knowledge. Each week, after taking the test for
the week, the students were required to write the words they had missed into a notebook,
along with a Japanese translation, the word’s part of speech, and an example sentence.
The students then showed these notebooks to me each week and answered a short verbal
test as part of their weekly homework grade. Through this process, the students

developed individualized notebooks for future study (see Figure 8 for an example).

“F ‘15 0 \«/Cf Panese Tmns lahor\
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Figure 8. An Example of an Entry in the Learners’ Vocabulary Notebooks.
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I began collecting data during Week 1 of the academic year. I introduced the
students to the Google Classroom platform and led them through the process of joining
their course’s Google Classroom webpage. After discussing the course syllabus and
explaining the weekly vocabulary activity procedure and purpose, I presented the
students with the research consent form and the learner profile questionnaire. Finally, I
presented the students with the links to the phonological and then the orthographic
versions of Evaluative Receptive Vocabulary Knowledge Test 1. During Week 2, the
participants took Evaluative Receptive Vocabulary Knowledge Test 2, again first in
phonological, and then orthographic, modes. This test was constructed in the same way as
the Week 1 test, with two new items systematically chosen to represent each of the 50-

word groups in 1k and 2k frequency bands of the NGSL (see Table 9).

Table 9. Description of the Evaluative Receptive Vocabulary Knowledge Tests

Week Orthographic versions
1 80 items. Every 25th-item was

Phonological versions
80 items. The items were identical

selected systematically from each

50-item group among NGSL Items 1

through 2000, beginning with ltem
25 (e.g., Item 25 and Item 50 from
Item group 1-50 ... Item 1975 and
Item 2000 from Item group 1951-
2000).

80 items. Approximately every 25th-

item was selected systematically
from each 50-item group among
NGSL Items 1 through 2000,
beginning with ltem 15 (e.g., ltem
15 and Item 40 from Items 1-50 ...
Item 1965 and Item 1990 from Item
group 1951-2000).

to those on the orthographic test,
but they were presented in their
phonological form. All of the
participants were assessed on
phonological items before
orthographic items.

80 items. The items were identical
to those on the orthographic test,
but they were presented in their
phonological form. All of the
participants were assessed on
phonological items before
orthographic items.

Note. Week 1 and Week 2 items differed so that, between the two weeks of testing, four
representative items were tested for each 50-item word group. All participants took the
phonological test before the orthographic test.
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The pedagogical purposes of the Evaluative Meaning Recall Tests were to
provide learners with a general assessment of their knowledge of the first (i.e., highest
frequency) 2,000 NGSL words, as well as to familiarize the participants with the
computer-based, meaning recall test item format that was used on the vocabulary tests
throughout the year. The knowledge estimates produced on these items during Weeks 1
and 2 were later used to calibrate the knowledge estimates of items as they were
produced throughout the academic year. I provide a more detailed account of this process
and its importance in the Analyses section.

From Week 3, the University A students took 50-item vocabulary tests in both
orthographic and phonological modes so that the students answered 100 items in total
each week (i.e., the same 50 items, taken twice). The items that students took were
determined by whether they had placed into lower or higher proficiency English classes.
This placement was based on scores from an institutional TOEIC exam that all students at
the university had taken before the start of the academic year (ETS, 2024). Students in
the lower-proficiency courses took a test with NGSL Items 1 through 50 during Week 3.
Students in the higher-proficiency course took a test with NGSL Items 600 through 650.
This allocation of items served two purposes. First, it served the pedagogical purpose of
allowing the lower-proficiency learners to review the highest frequency words beginning
with the 50 highest-frequency words, with the assumption that the students would not
have acquired every word previously. Simultaneously, this program allowed the higher-
proficiency learners to review and be introduced to less frequent words than the lower-
proficiency students. The teachers at University A who implemented this program

believed this allocation to be rational because the higher-proficiency students’ higher
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TOEIC scores indicated that they had more employable vocabulary knowledge than the
lower-proficiency students, as evidenced by their higher institutional TOEIC score.

Second, this procedure served the research purpose of producing knowledge
estimates for a wider range of items than would have been possible if both the lower- and
higher-proficiency learners had taken tests on the same vocabulary items. For example,
during Week 4, the lower-proficiency students took an orthographic and phonological test
on Items 51 through 100, and the higher-proficiency students took a test on Items 651—
700. The tests continued in this pattern throughout the duration of the data collection
period (see Appendix D for the order of tests and items included in each test).

Each week the participants were allocated approximately 20 minutes to take the
two (orthographic and phonological) tests. To reduce the impact of a testing effect on the
results, the orthographic and phonological tests were administered in a counter-balanced
order. For this purpose, I assigned classes into A and B groups. To the extent possible, an
even number of High- and Low-Proficiency Group-A and Group-B students were
represented. During odd-numbered weeks, lower-proficiency and higher-proficiency
Group-A students took that week’s orthographic test followed by the phonological test.
During even-numbered weeks, Group-A students took that week’s phonological test,
followed by the orthographic test. Conversely, during odd-numbered weeks lower-
proficiency and higher-proficiency Group-B students took that week’s phonological test
followed by the orthographic test (see Table 10). During even-numbered weeks, Group-B
students took that week’s orthographic test, followed by the phonological test.

At the end of the data collection period, the participants had produced estimates

for Items 1 through 1,650. The initial goal had been to measure 2,000 items. However,
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toward the end of the data collection period several students displayed knowledge of less
than half of the items per test, which increased their homework burden. In response to

this occurrence, I discontinued data collection after Week 23.

Table 10. Testing Patterns for the Two Participant Groups

Group Odd numbered weeks Even numbered weeks

A Participants took that week’s Participants took that week’s
orthographic test, then the phonological test, then the
phonological test. orthographic test.

B Participants took that week’s Participants took that week’s
phonological test, then the orthographic test, then the
orthographic test. phonological test.

University B

One year after I finished collecting data at University A, I recruited participants
from University B to add additional estimates for items that had been taken by less than
50 participants from University A. To do so, I recruited volunteers among my students.
Among those who chose to participate, I explained the purpose of the study and presented
them with the research consent form and the learner profile questionnaire. Afterward, I
randomly distributed papers with the QR codes for the links to orthographic and
phonological versions of tests that required additional knowledge estimates, among tests
of Items 1 to 50 through Items 1600 to 1650. The order of the QR codes (orthographic,
then phonological, or vice versa) were also randomized, with half of the papers
containing codes in one order and half in the other. Finally, the participants took one pair

of tests each. The procedure took approximately 20 minutes.
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Data Preparation

At the end of the data collection period, I downloaded data from each of the 66
(33 orthographic and 33 phonological) vocabulary tests from the Vocab Level Test
website as spreadsheet files using Microsoft Excel version 16.92 (Microsoft, 2024). I first
checked that participants had taken both the orthographic and phonological versions of
each test. If any participant had taken only one version of a test, I removed four scores
produced by four participants in which the participants had only taken one version of the
test. I also removed six test scores from participants who were registered under a name or
student ID that did not match the information on the master list of participants. This
process ensured that data were only used from students who had willingly agreed to
contribute their data to the study. As a second measure, if a participant registered their
name twice for any test (i.e., attempted to take the same test twice), then I removed both
occurrences from that test’s data set. There were eight instances of participants attemping
to take tests twice, and for each occurance I removed both of the participants’ scores from
those test data sets. Third, because they were rare and deviated substantially from all
other participants in each test, I removed eight scores of 0 or 1 from the data. I assumed
that they did not reflect true word knowledge and therefore would not contribute to the
statistical analysis of the data set.

Analyses

In this section I describe the analyses used to investigate the research questions. I

first detail each research question in turn. I then describe the Rasch analysis and multiple

regression analysis used to answer the research questions.
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Research Question 1

Research Question 1 asked what hierarchy of NGSL items was produced by the
sample of participants in this study. To answer this question, I applied the many-facet
Rasch model (Rasch, 1960) to the data using Facets version 3.86 (Linacre, 2023). I first
applied the Rasch model to the results of the orthographic and phonological evaluative
tests, through which Facets produced word item difficulty log odds (logit) units that made
it possible to compare the degree to which each item was generally known by the
participant sample through scalable, interval-level values. After assessing the data for fit
to the Rasch model and for unidimensional construct validity evidence, I applied those
logits as anchor values to (a) the 1,650-item orthographic word set, (b) the 1,650-item
phonological word set, and (c) the complete 3,300-item data set (i.e., 1,650 orthographic
items and 1,650 phonological items together). I then organized the data into two tables: a
table of orthographic Rasch item difficulty hierarchy (from most widely known to least
widely known; see Appendix E) and a table of phonological Rasch item difficulty
hierarchy (see Appendix F).
Research Question 2

Research Question 2 asked the degree to which the Japanese university EFL
learners know the 1,650 highest-frequency words from the NGSL when encountered
orthographically and phonologically. I addressed this question by first analyzing the
descriptive statistics for each of the 33 orthographic, and phonological, vocabulary tests,
and checked that the data were normally distributed. I then collected the means and
standard deviations from each test and added the scores together to arrive at composite

scores to approximate the participants’ total knowledge of the 1,650 items in
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orthographic and phonological forms. Next, to arrive at an adjusted value that accounted
for the abilities of present and absent participants, as well as for test-taking order, I
compiled estimates of general word knowledge based on Rasch model-adjusted fair
average values. Fair average values represented the ratio of correct-to-incorrect responses
to an item, adjusted according to the item’s Rasch item difficulty measurement, which
accounted for biases such as modality testing order.
Research Question 3

Research Question 3 asked the degree to which difficulty varied within and
between word bands. To answer this question, I analyzed 100-word bands of content
words. These adjustments were made to better align this question with studies of
vocabulary assessment, which generally include content words exclusively and which
commonly sample one word per 100. To answer this research question, I first analyzed
descriptive statistics, including 95% confidence intervals, standard deviations, and
standard errors. Additionally, I conducted a one-way analysis of variance (ANOVA)
and inspected post-hoc results with Tukey’s HSD adjustment applied to look for
statistically significant means between adjacent groups.
Research Question 4

Research Question 4 concerned which NGSL words were more likely to be
recognized by the participants in orthographic or phonological modes. To answer this
question, I calculated the standardized difference of the Rasch item difficulty logits
between each item’s orthographic and phonological form, using the difficulty logits from
both modalities of each item and the model standard error for each item produced by

Winsteps version 5.7.4 (Linacre, 2024). The standardized difference value was used to
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express the difference between items in units that allowed for the data to be compared on

identical scales. The formula used was:

#H, S #.
%8, (& -
where

#, and # » refer to the two measures being compared

&' )and &' - refer to the Real Standard Errors (REALSE) of the measures

This computation resulted in z-scores that indicated how many standard error units the
two logits differed by. If the comparison between a word’s orthographic and
phonological logits and standard errors produced a z-score greater than 1.96, the
difference was considered statistically significant at the p = .05 level (Cohen, 1988).
Standardized difference values of less than 1.96 indicated that the orthographic and
phonological forms of a word were similarly known in both modes; values greater than
1.96 indicated that the word was recognized significantly less (or more) often in one
modality than another.

Additionally, I investigated the degree to which the items similarly known in both
modalities were also widely known or unknown by the participants. The purpose was to
achieve a better understanding of the reasons why those words were commonly well-
known. For example, it was possible that many words with similar item difficulty profiles
in both modalities were extreme items, such as (a) the most frequent words, which might
have been encountered so often as to be equally recognizable in both modalities, or (b)

words that were unknown in either modality. To investigate this relationship, I first
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derived a mean Rasch logit estimate from each word’s orthographic and phonological
logit estimate. I categorized the items into four difficulty levels based on their standard
deviation from the mean: less than -1.00 SD, between -1.00 and 0.00 SD, between 0.00
and +1.00 SD, and greater than +1.00 SD. I then investigated the ratio of words that were
found in each of the difficulty levels.
Research Question 5

Research Question 5 asked about the participants’ individual abilities to identify
words in orthographic and phonological modalities. To answer this question, I once again
calculated the standardized difference of the Rasch logits, this time between each
participant’s orthographic and phonological Rasch logit ability scores. Z-scores greater
than 1.96 indicated significantly greater ability to identify word items in one modality or
the other.
Research Question 6

Research Questions 6a through 6d ask about the degree to which single variables
and multivariable statistical models predict orthographic and phonological item difficulty
estimates. Research Question 6a investigated the relationship between orthographic word
difficulty estimates and the single strongest predictor variable, which was predicted to be
word frequency. For this purpose I conducted correlation analyses using Jamovi (The
Jamovi Project, 2024). To answer Research Question 6b, which asked the degree to
which multivariable statistical models could predict high frequency orthographic item
difficulty, I first evaluated the available predictor variable candidates for inclusion, all of
which are described in detail in the next section, Lexical Variables. Then, I conducted

Pearson correlations to determine which representative variable from each category
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correlated most highly with the orthographic item difficulty estimates. Finally, I used
backward stepwise regression to determine which combination of lexical variables to
include as independent variables to create a statistically best-fitting predictive model of
orthographic item difficulty estimates. I evaluated each variable’s p-value and
multicollinearity (VIF) value to determine which variables to exclude from the model at
each step, first excluding insignificant variables with the highest VIF values, before
prioritizing high VIF values once all of the insignificant contributing variables had been
removed. I evaluated the Akaike Information Criterion (AIC) and Bayesian Information
Criterion (BIC) values to determine the best-fitting model.

To answer Research Question 6¢, regarding the variation in phonological item
difficulty estimates explained by frequency values, I conducted the same analyses I used
to answer Research Questions 6a, only with the phonological item difficulty estimates as
the dependent variable. Finally, to answer Research Question 6d, I used the same
procedure that I used to answer Research Question 6b, with phonological item difficulty
estimates as the dependent variable.

Lexical Variables

I evaluated 60 variables from 11 lexical categories for inclusion in the statistical
regression analyses of this study. Below, I describe each of the categories and detail the
lexical variable indices included to represent them. A summary of the predictor variables
is presented at the end of this section in Table 11. Due to the marking system, in which
multiple meanings for a word were acceptable, including possibly different word classes,

I excluded part of speech from the list of predictor variable candidates.
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Frequency Values

I used five indices to represent frequency values for each word. The frequency
values for each word were taken from the NGSL (Browne et al., 2013), as well as from
the SUBTLEX-US (Brysbaert & New, 2009), SUBTLEX-UK (van Heuven et al., 2014),
BNC (BNC Consortium, 2007), and COCA (Davies, 2009) corpora. I included the NGSL
because the order of words tested in this study was based on this list, for reasons I
previously described.

The BNC and COCA frequency indices were provided by TAALES version 2.8.1
(Kyle et al., 2018) and therefore were easily accessible. The values used to represent the
BNC/COCA were derived from frequency counts from the corpora themselves, and not
from Nation’s (2017a, 2017b) BNC/COCA lists. The inclusion and order of headwords
that comprise the first 2k bands of Nation’s lists were included based on language
samples in which 60% represented spoken English samples, and 40% written. However,
for this project I used frequency counts, rather than ordinal word rankings, as the values
to predict word frequency for all five variables. Therefore, the BNC/COCA frequency
data included in this study represents the degree to which the words appear in those
corpora, and not in Nation’s lists.

The values that TAALES provided for the BNC and COCA were reported based
on the subgenres within each corpus (i.e., written and spoken for the BNC, and academic,
fiction, magazine, newspaper, and spoken for the COCA). Therefore, I composited
aggregate log frequency values for each corpus. To do so, I multiplied the reported
frequency values for each subgenre by the percentage of the corpora they comprise and

added those values together. Within the BNC, 90% of the text is comprised of written
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material and 10% is comprised of spoken material. Therefore, for each value, I used
Microsoft Excel version 16.92 (Microsoft, 2024) to produce aggregate log frequency
values for each word by multiplying the word’s BNC Written log frequency value by .90,
multiplying the spoken log frequency value by .10, and adding those two resulting values
together to derive a composite value. The five subgenres within the COCA each represent
20% of the total of the corpus. Therefore, as with the BNC value, for each variable I used
Microsoft Excel to create a composite log frequency score by multiplying each of the
word’s five subgenre values by .20 and adding the resulting values together.

Additionally, I included word frequency values from the SUBTLEX-US and
SUBTLEX-UK corpora, the first of which was available through TAALES. In addition to
being easily accessible, these corpora represented spoken English exclusively and
therefore could be used in contrast with the BNC/COCA, which are comprised mostly of
written samples. Corpora of spoken English have historically contained a lower word
type-to-token ratio than corpora of written data (Biber et al., 1998; Brysbaert & New,
2009). Therefore, I anticipated that the BNC/COCA would be comparatively
representative of Japanese university EFL learners’ word knowledge, but that the
SUBTLEX-US and SUBTLEX-UK would represent the words to a significantly different
degree, either more or less closely than the BNC/COCA. As with the NGSL and
BNC/COCA indices used in current study, the SUBTLEX-US and SUBTLEX-UK
variable values represented log-transformed values of the number of occurrences of each
item per 1 million words in the corpus from which each frequency list was derived.

The value used for all five corpora were log-transformed frequency values, rather

than raw frequency values (i.e., the number of times that a word appears per million
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words in a corpus) for several reasons. Previous studies have shown that word frequency
values follow a non-linear Zipfian distribution, which is better explained by a logistic
curve (e.g., Stewart, Vitta, et al., 2021). Log-transforming raw word frequency values is a
common practice in linguistics and psycholinguistics because it addresses several
statistical and interpretive issues in two substantial ways. First, word frequency
distributions are highly skewed, with a small subset of words appearing frequently and
most words thereafter appearing infrequently. Log transformation compresses the range
of high-frequency values and spreads out the low-frequency values, which creates a more
uniform distribution. Second, log transformation reduced the impact of outliers in data
sets by allowing less frequent words to contribute more meaningfully to the data (Baayen,
2008). This transformation is important for data sets of word frequency because
extremely frequent words dominate raw frequency scales.
Word Range

Word range values provide an estimate of the variety of texts in which a word
appears within corpora of interest. I included the three-word range indices—from the
BNC, COCA, and SUBTLEX-US—provided by TAALES. Each value represented the
log-transformed range data, rather than the raw data for reasons described previously. As
with the BNC and COCA log frequency data, the log range data from each corpus was
divided based on BNC and COCA subgenres. Therefore, as with the log frequency data, I
used Excel to produce composite log range values, one for the BNC and one for the
COCA. The BNC values were calculated by multiplying each word’s BNC written value

by .90 and each word’s BNC spoken value by .10 and adding those values together.
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COCA aggregate log range values were calculated by multiplying each word’s value in
each of the five subgenres by .20 and adding those values together.
Loanword Status

Loanword status was included as a single categorical value. To determine whether
specific English words could be considered loanwords in the Japanese language, |
initially input each of the 1,650 NGSL words into DeepL Translator (DeepL SE, n.d.).
DeepL is a neural machine translation service that translates input from one language into
another through an algorithm that uses convolutional neural networks. When individual
words are input, DeepL provides a range of possible translations. In the Japanese
language, it is standard for words used by Japanese speakers but that originate from other
languages, to be written in katakana script. Conversely, words that originated in Japan
are written in hiragana script or through kanji ideograms. Therefore, when DeepL
produced a katakana translation for an English word, I considered that word as a
potential loanword candidate. However, Laufer and McLean (2016) wrote that a
loanword should have both a similar phonological form and meaning in both languages.
Therefore, after I divided the 1,650 words from this study into loanword and non-
loanword categories, the lists were assessed by three native Japanese speakers who were
also EFL instructors and therefore considered highly proficient in English and adjusted to
match this criteria. After the adjustment 68 words that had been labeled as potential
loanwords were judged by the native Japanese speakers to be non-loanwords. In total,
923 words were determined to be loanwords, and 727 items were determined to be non-
loanwords. Loanword status was assessed as a categorical variable for inclusion in the

potential predictive statistical models from this study.
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Word Length

Three indices were used as measures of word length: (a) number of letters, (b)
number of syllables, and (c) number of phonemes. I used the website toPhonetics
(https://tophonetics.com/) to produce IPA phonetic transcripts for each of the 1,650
words. A research volunteer and I then counted the number of letters, syllables, and
phonemes for each word and input them into an Excel data spreadsheet.

Polysemy

Polysemy is traditionally defined as the degree to which a word has more than one
meaning. Four indices were used as measures of polysemy. The first index included
polysemy values for content words from WordNet (Fellbaum, 1998) provided by
TAALES. WordNet is a lexical database of English language developed at Princeton
University that is widely used in linguistics, natural language processing, and artificial
intelligence research. Through WordNet, words are grouped into synonym sets, termed
synsets, in which each word is linked to semantically related concepts. For example, the
synset for the word car includes the words automobile, machine, and motorcar. Based on
this metric, the polysemy values produced by TAALES reflect the numbers of words that
are semantically associated with the word of interest. I included these data as representing
polysemy values for each of the 1,650 words in the dataset for this study.

However, because the values sourced from WordNet did not reflect the
conventional definition of polysemy, I also included counts that reflected the number of
meanings that were given to each word by three online dictionaries: the British Oxford
English Dictionary (Oxford, n.d.), the British Collins Dictionary (Collins, n.d.) and the

American Merriam-Webster Dictionary (Merriam-Webster, n.d.). I chose these
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dictionaries to reflect a range of L1 and learner demographics so that they could later be
compared with the dataset to find one that best correlated with the participants’
knowledge scores. To include these data, I counted the number of meanings for each
word provided by each dictionary and input them into an Excel spreadsheet for analysis.
In total, polysemy was represented through four indices.
Psycholinguistic Norms

Five indices of psycholinguistic norms were provided by TAALES. These
included measures of word concreteness, imageability, familiarity, and meaningfulness
sourced from the Medical Research Council (MRC) Psycholinguistic Database
(Coltheart, 1981a, 1981b). The database is an online lexical resource that provides
information about the psycholinguistic properties of English words. The values for each
of these psycholinguistic variables reflected subjective ratings from L1 English speakers
and were derived from datasets collected through several studies. Concreteness,
imageability, and familiarity ratings came from datasets produced by Paivio et al. (1968),
Toglia and Battig (1978), and Gilhooly and Logie (1980), with values ranging from 100
to 700 among each of the variables. In a paper describing the database, one of its
developers, Michael Wilson, wrote that “the three sets of norms correlated highly and
were merged by adjusting both the means and standard deviations before averaging”
(1988, p. 7). However, the exact method was not provided and was cited as being
contained in a private document (Coltheart, 1981a). Regarding the meaningfulness
ratings, the MRC Psycholinguistic Database contains ratings from two datasets produced
by Toglia and Battig (1978) and unpublished data by researcher Allan Paivio, which the

database presents separately due to low correlations between the sets caused by
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differences in the instructions that were provided to the raters (Wilson, 1988). Because
TAALES only provided one set of meaningfulness values, it could not be determined
which dataset the values originated from. Therefore, I analyzed any results in the present
study related to meaningfulness scores with caution.

Additionally, a second measure of concreteness was available through TAALES,
which was sourced from a dataset produced by Brysbaert et al. (2014). Words in that in
that dataset were rated from 1 (abstract) to 5 (concrete) among 4,000 participants through
Internet crowdsourcing. Words that could be experienced through the senses were rated
as more concrete. Therefore, imageability, familiarity, and concreteness were represented
through one value each, and two representative measures of concreteness were available,
resulting in five psycholinguistic-related indices included in the current study.
Contextual Distinctiveness

I used seven indices as measures of contextual distinctiveness, which were all
provided by TAALES. The first was sourced from the University of South Florida free
association, rhyme, and word fragments norms (USF) database, and was provided by
Nelson et al. (2004) from a study in which 149 American L1 English university students
produced an association when given a cue word (e.g., when given the word book, the
participant might write read). The values from the set report the number of words
associated with the stimulus word among the participants. Words with fewer associations
(i.e., smaller values) are assumed to be easier to remember because they occur in more
unique contexts, thereby making them more memorable (Barcroft, 2002; Schwanenflugel

& Shoben, 1983).
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Second, TAALES includes a contextual diversity value sourced from the
Edinburgh Associative Thesaurus (EAT), a large database of word association norms
created by Kiss et al. (1973). The original manuscript by Kiss et al. was not readily
available. Therefore, I took any results associated with data from the EAT with caution.

The third set of values comes from a computational measure of how often a target
word appears alongside other words in a predefined context, such as a sentence,
paragraph, or window of words (five before and after the target word), compared with its
overall appearance in a corpus (the BNC, in this case) (McDonald & Shillcock, 2001;
2003). Words that have higher McD values appear in a narrower set of contexts or
contexts that are highly specific and therefore are more highly contextually distinct than
words with lower values.

The fourth data set came from Hoffman et al.’s (2013) measures of word-meaning
diversity. Hoffman et al. used the term semantic diversity to refer to a computational
measure of how much the meaning of a word varies across different contexts within an
entire corpus, thereby quantifying the variability of word meanings based on the diversity
of their linguistic contexts as observed in the BNC corpus. Words used in a wide range of
contexts across diverse topics were considered to have high semantic diversity. Bank, for
example, which can refer to the edge of a body of water or a financial institution, appears
in very different contexts and has a high semantic diversity value. By this metric, words
in restricted contexts, such as stethoscope, are said to have low semantic diversity values,
and are therefore considered to have less contextual diversity.

The last three indices are measured through latent semantic analyses (LSA),

which produces measures of semantic similarity in which words in a corpus are placed
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into a matrix and cross-referenced with the documents in which they occurred. Through
computational data analysis, LSA measures how distinct the contexts of different words
are (Landauer et al., 1998). The values from these three indices were derived using word
statistics from the Touchstone Applied Science Associates (TASA) corpus. According to
Landauer et al., the TASA corpus was developed by educational researcher Stephen Ivens
and contains approximately 11-million-word tokens (i.e., the number of words in the
corpus) taken from random samples of texts “of all kinds read by students in each grade
through first year of college in the United States” (p. 21).

TAALES provided three LSA-based indices, each of which measures how similar
words are to each other in a given context. The three indices report values of the cosine-
measured distance between individual word/topic vectors calculated through matrix
analyses in the latent semantic analysis process. The first is described in the TAALES
Index Guide as “the average LSA cosine scores for the top three related words for each
word in the text;” the second is described as the “maximum LSA cosine score for the top
related word for each word in the text;” and the third is labeled as the “average LSA
cosine scores for all related words for each word in the text.” In all cases, lower values
suggest less similarity, thereby indicating greater contextual distinctiveness. Contextual
distinctiveness is better for word acquisition because words with greater contextual
distinctiveness, as indicated by lower values in these indices, are found in more
memorable contexts and therefore are more likely to be retained (Barcroft, 2002;

Schwanenflugel & Shoben, 1983).
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Age of Acquisition

TAALES provides five data indices that represent estimates of how early specific
words are generally known by L1 English speakers, all of which were included in the
present study. The first index comes from a dataset of 30,000 words matched on word
frequency data from the SUBTLEX-US frequency norms (Brysbaert & New, 2009)
provided by Kuperman et al. (2012), which were collected through online crowdsourcing.
Respondents were asked to report “the age at which you would have understood the word
if somebody had used it in front of you” (p. 980). The values in the dataset represent
responses collected from 842,438 ratings from 1,960 respondents over six weeks. Among
the respondents, 97.5% reported English as their first language, and ages ranged from 15
to 82 years, with the largest demographic (47%) being 20 to 29 years old.

The remaining four values are reportedly based on data from the TASA corpus
and were derived through the process of Latent Dirichlet Allocation (LDA) by Dascalu et
al. (2016). LDA is a statistical process used for topic modeling and for discovering
hidden patterns in sets of documents (Blei et al., 2003). It is based on the Dirichlet
distribution, which is a prior probability distribution used to model the mixture of topics
in a document and the mixture of words in a topic. The Dirichlet distribution includes the
assumptions that (a) a document is about a mixture of topics where the sum of
probabilities is 1, and the number of topics is usually assigned before running the
algorithm, and, (b) each topic is a mixture of words where the sum of probabilities also is
1 (Kotz et al., 2000). In their study, Dascalu et al. assumed that each grade level of
material from the TASA reflected five topics of texts, and that additional topics were

reflected as they added increasingly higher grade levels of material into their analysis.
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For example, their model assumed that a corpus of Grade 1 material from the TASA was
comprised of five topics, that a corpus of Grade 1 and 2 materials represented 10 topics,
that a corpus of Grade 1 through 3 materials represented 15 topics, and so on, for 13
grade levels of text. Their most mature model, which represented the entire corpus of
materials (Grades 1 through 13), included 100 topics.

For each intermediate corpus, each LDA model generated a distribution of topics
for each word, and a distribution of words for each topic. Finally, the topic distribution
for each word in each intermediate measure was compared to the word’s topic
distribution ratio within the mature model. Additionally, the LSA similarity between
these distributions was computed using cosine similarity, which served as a measure of
how well a word was represented in the intermediate corpus compared to the mature
model. These similarity scores were used to estimate the learning curve and complexity
of words.

TAALES provides four variable indices from the values produced through LDA
modeling of the TASA corpus. For all four indices, higher values indicate that words
were generally acquired later in life. The first index expresses the average similarity of a
word across intermediate models subtracted from 1. The second index includes values of
the inverse of the slope of similarity scores across models, where a larger value equals a
later age of acquisition. For the third index, Dascalu et al. (2016) established a cosine
threshold of greater than .40, after testing thresholds between .40 and .70 and finding that
a .40 threshold yielded the best results in terms of intermediate models (i.e., models for a
specific grade level of material) and the mature model (i.e., the model containing the

entire corpus of material). Therefore, this greater than .40 threshold index reports values
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of the first intermediate model where the word’s cosine similarity with its mature
representation exceeded the threshold value. This threshold was interpreted as the stage
where the word’s understanding was sufficiently advanced so as to be considered
acquired. The fourth and final index is a variation of the greater than .40 threshold
measure. [t was computed by fitting a polynomial function of degree 3 to the data instead
of directly using the raw cosine similarity values from the intermediate models, thereby
providing summative data that adjusts for fluctuations (or noise) in the raw data. This
index is for the first intermediate model where the smoothed polynomial function exceeds
the .40 threshold.
Word Neighbors

TAALES provides 14 indices of word neighbor values, which I included in the
present study. The published description of TAALES (Kyle et al., 2018) describes word
neighbor information as separated into three broad categories, for which TAALES
provides subsets of indices. These three categories are orthographic neighborhood
frequency, phonological neighborhood frequency, and phonographic neighborhood
frequency. In TAALES, the values for these variables are reported through indices
sourced from the Updated English Lexicon Project (ELP) database (Balota et al., 2007).
The ELP database was originally created as a repository of behavioral data from visual
and lexical decision and naming studies of 40,481 words and 40,481 nonwords collected
among participants from six universities in the United States. Additionally, the database
includes descriptive characteristics of words that, along with word neighbor values,
include semantic characteristic values, bigram frequency values, phonological

characteristics, morphological characteristics, and word class information. Several of
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those values were sourced from the Hyperspace Analogue to Language (HAL) semantic
space model, which is a model of semantic memory (Lund & Burgess, 1996). HAL was
trained on a corpus of 131 million words gathered from USENET newsgroups
(Quarterman & Hoskins, 1986), which originally consisted of texts exchanged between
university staff at the University of North Carolina and Duke University before
expanding to a larger online community. These newsgroups served as precursors to
modern-day Internet forums.

The first values provided by TAALES and sourced from the ELP represent
orthographic neighborhood density. Orthographic neighborhood density is the number of
words that are obtained by changing only one letter of a word. For example, orthographic
neighbors of the word cat include oat, cot, and cab, among others. The most common
measure of orthographic word neighborhood density in psychological literature is
Coltheart’s N (ON; Coltheart et al., 1977). In TAALES, two variables are used to report
Coltheart’s N. The first reports orthographic neighborhood values from the ELP (i.e.,
Coltheart’s N). The second includes values that represent the HAL-based mean log
frequency values of a word’s orthographic neighbors. In this case, the inclusion of log
frequency values, rather than raw frequency values, normalizes data and reduces the
effects of outliers on frequency data, such as extremely high-frequency words.

The second group of values represents phonological neighborhood frequency,
which are words that differ from a primary word by one phoneme, regardless of changes
in orthography. For example, the words cease (/si:s/), gas (/gas/), and guess (/ges/) are all
phonological neighbors of the word geese (/gi:s/) (Yates, 2005). TAALES provides four

estimates of phonological neighborhood density, sources from the ELP database. The
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first represents the number of phonological neighbors. A second index is identical, but it
also includes homophones (e.g., their and there), which were excluded from the first data
set. Values in the third index are HAL-based mean log frequency values of a word’s
phonological neighbors. The fourth index includes values that are similar but were
calculated including homophones.

The third group of indices represents phonographic word neighbors.
Phonographic word neighbors differ in both only one letter and one phoneme. For
example, stone (/stovn/) is a phonographic neighbor of stove (/stovy/), but shove
(/fav/y—which differs by one letter but two phonemes—is not. TAALES provides four
indices of phonographic word neighborhood density. The first index represents HAL-
based mean log frequency values of each word’s phonographic neighbors. The second
index represents the same types of values, but it was derived with the inclusion of
homophones. The third index represents HAL-based mean log frequency values of a
word’s phonographic neighbors. The values in the fourth index also represent HAL-based
mean log frequency values of a word’s phonographic neighbors but were calculated with
the inclusion of homophones.

TAALES also provides four additional indices of word neighbor estimates, two
each for orthographic and phonological word neighbors, which are estimates of
Levenshtein distance. Levenshtein distance, also known as edit distance, is a metric used
to measure how dissimilar two strings are by counting the minimum number of single-
character operations (insertions, deletions, or substitutions) required to transform one
string into the other (Levenshtein, 1966). For example, the transformation from the word

kitten to the word sitting involves (a) substituting k with s (sitten), (b) substituting e with i
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(sittin), and (c) inserting g (sitting). Therefore, the Levenshtein distance (LD) value for
this transformation is 3. Yarkoni et al. (2008) argued that the common ON (i.e.,
Coltheart’s N) measure of orthographic word neighborhood density was of limited utility
due to the fact that (a) it is a binary measure (e.g., words either are or are not neighbors,
with no degree of variation permitted), (b) the restrictive definition of word neighbors as
pairs of words separated by one letter did not account for the fact that similar words
created through insertion, deletion, or transposition also result in words that strongly
prime one another, and (c¢) according to the ON metric, long words are often reported as
having no neighbors even though similar words exist (e.g., pistachio and mustached).
Therefore, they proposed the OLD20 metric as an alternative measure, which represents a
word’s neighborhood density as the mean Levenshtein distance from a word to its 20
closest orthographic neighbors (i.e., the words that have the fewest single-character
operations separating them from the primary word). Yarkoni et al. found that OLD20
explained more variance in behavioral measures of lexical access than ON.

The first index reported through TAALES and sourced from the ELP website
represented the mean Levenshtein distance from a word to its 20 closest orthographic
neighbors. The second LD index provided mean log HAL frequency values of a word’s
20 closest neighbors as determined by Levenshtein distance. The third index, of
phonological neighborhood density, represented the mean Levenshtein distance from a
word to its 20 closest phonological neighbors. The fourth index represented the mean log

HAL frequency values of a word’s 20 closest neighbors determined Levenshtein distance.
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L1 Word Naming and Lexical Decision Measures

Through word naming and lexical decision tasks, learners are measured on how
quickly and accurately they can identify words and nonwords when presented in
isolation. I included seven indices of L1 word naming and lexical decision measures,
which were provided though TAALES and sourced from the ELP (Balota et al., 2007).
Balota et al. reported that ELP data from lexical decision tasks were collected from 816
L1 English-speaking participants from six universities in the United States. For the word
naming task, data were collected from 444 participants who were also L1 English
speakers. When participating in the lexical decision task, participants were presented with
a word (e.g., FLIP) or nonword (e.g., FLIRP), and were asked to press one of two keys to
indicate whether the word was an actual English word. For the word naming response
task, the participants named the word aloud as quickly as possible.

TAALES provided four indices for lexical decision time data for the present
study. The first index containes values representing the mean lexical decision reaction
times in milliseconds for each word across participants who contributed to the ELP data
set. Values from the second index represents standardized lexical decision reaction times
for each word. The z-score adjustment allows for easier comparison across words by
removing the effects of differences in scale and showing the degree to which individual
words deviate from the group mean. The third index indicates the standard deviation of
mean naming reaction times, which indicates the variability in the lexical decision
reaction times across participants for a given word. A high value suggests a wide range of

reaction times (i.e., less consistency among participants) than low standard deviation
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values. The final index represents the mean lexical decision accuracy of the participants
for each word.

TAALES also provided four indices of word naming response data. Values from
the first index reflect the mean naming response time in milliseconds for each word.
Values from the second index represent standardized naming response time values;
values from the third index are standard deviation values of mean naming reaction times
from all participants for each word; and values from the fourth index are average word
naming values for each word.

Finally, I included a ninth value of lexical decision accuracy values from a data
set collected by Brysbaert et al. (2019). The values from these data reflect the percentage
of correct answers on word-nonword lexical decision tasks provided by L1 English
speakers from the United States and the United Kingdom through online crowdsourcing
(i.e., the degree to which words were accurately selected as being real words by
participants). Each item from the data set was judged by 388 participants on average,
thereby providing robust estimates for each word. I evaluated all nine variable indices
that represented the L1 word accuracy and response times category for inclusion in the
multiple regression models run in this study.

Affective Variables

I used three indices as measures of affect. Values for affective word variables—
valence, arousal, and dominance ratings—for this study were sourced from The National
Research Council (NRC) Valance, Arousal, and Dominance (VAD) Lexicon (National
Research Council Canada, 2018). Mohammad (2018) reported that the data were

collected via three crowdsourcing tasks, one each to collect valence, arousal, and
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dominance ratings. The author used Best-Worst Scaling (BWS; Louviere et al., 2015) in
which participants were shown groups of four words (termed 4-tuples) and were asked
(a) which item from the set most represented the affective variable of interest, and (b)
which item from the set least represented the affective variable of interest. Mohammad
supported the use of this procedure over other common procedures, such as the use of
Likert-type rating scales, by citing its popular use among researchers in the field of
natural language processing for creating datasets containing judgments of emotional word
intensity.

On the valence task the participants were instructed to select the word within each
4-tuple that was most associated with the words happiness, pleasure, positiveness,
satisfaction, contendedness, and hopefulness, and the word least associated with the
words unhappiness, annoyance, negativeness, dissatisfaction, melancholy, and despair.
On the arousal task, the participants were instructed to select the word within each 4-
tuple most associated with the words arousal, activeness, stimulation, frenzy, jitteriness,
and alertness, and least associated with the words unarousal, passiveness, relaxation,
calmness, sluggishness, dullness, and sleepiness. On the dominance task, the participants
were instructed to select the word within each 4-tuple most associated with the words and
phrases dominant, in control of the situation, powerful, influential, important, and
autonomous, and least associated with the words submissive, controlled by outside
factors, weak, influenced, cared-for, and guided.

To create the 4-tuples for the study, Mohammad (2018) used a script, which
created 4-tuples that ensured that (a) each 4-tuple set was randomized, (b) each word

appeared in eight different sets, and (c) no two 4-tuples included more than two words in
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common so as to prevent excessive overlap. Once the data were collected, researchers
from the National Research Council of Canada first calculated scores for each word as
the proportion of times that a word was chosen as the best minus the proportion of times
that it was chosen as the worst. The scores were then linearly transformed, resulting in a
scores between 0 and 1, where 0 equals low relative valence, arousal, or dominance
associations, and 1 equals high associations. At least six participants contributed ratings
for each of the VAD affective dimensions for every word (20,007 words in total). L1
background data were not supplied in the Mohammad (2018) manuscript.
L2 Lexical Decision Measures

Lexical decision accuracy ratios and reaction times among second language
English learners were collected through online crowdsourcing by Brysbaert et al. (2021).
Participants from 150 L1 backgrounds participated, and each word was reported to be
based on estimates of more than 200 contributors. Three variables were included in the
present study from Brysbaert et al.’s data set. The first was the ratio of correct-to-
incorrect scores per word. The second was the average reaction time per correct answer.
The third was a standardized z-score of the average reaction times per correct answer.
Rasch Analysis

In this section, I discuss the Rasch analysis I employed to estimate receptive
orthographic and phonological vocabulary knowledge. I conducted the Rasch analyses
using Facets version 3.86 (Linacre, 2023). I first discuss the dichotomous model before
describing how I applied the many-facet Rasch model (MFRM) to the data collected in
the present study. Next, I discuss the criteria for MFRM, which includes item and person

fit, and separation and reliability values. I then describe the Wright map, which is a visual
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Table 11. Summary of the Lexical Variables Included in This Study

Lexical variable

category Individual variable labels Description of variables Data source
Word NGSL_Log_Frequency The log frequency-per-million-word Browne et al., 2013; Provided by
Frequency counts from the NGSL. TAALES version 2.8.1.
BNC_Aggregate Log_ Composite log frequency-per-million-  British National Corpus Consortium,
Frequency word counts from the BNC, produced 2007; Provided by TAALES version

by adding adjusted values from the
written and spoken corpus

subsections.
COCA_Aggregate_Log_ Composite log frequency-per-million-
Frequency word counts from the COCA,

produced by adding adjusted values
from the five subsections.

SUBTLEX_US_Log_Frequency The log frequency-per-million-word
counts from the SUBTLEX-US
corpus.

SUBTLEX_UK_Log_Frequency The log frequency-per-million-word
counts from the SUBTLEX-UK
corpus.

Word Range BNC_Aggregate Log Range Composite range-per-million-word
counts from the BNC, produced by
adding adjusted values from the
written and spoken corpus
subsections.

COCA_Aggregate_Log_Range A composite variable log word range-
per-million-word counts from the
COCA, produced by adding adjusted
values from the five subsections of

the corpus.
SUBTLEX_US_Log_Range The log word range-per-million-word
counts from the SUBTLEX-US
corpus.
Loanword Loanword_Status Binary labels of “yes” or “no”

Status Japanese loanword status.

2.8.1.

Davies, 2009-; Provided by TAALES
version 2.8.1.

Brysbaert & New, 2007; Provided by
TAALES version 2.8.1.

van Heuven et al., 2014; Provided
by TAALES version 2.8.1.

British National Corpus Consortium,
2007; Provided by TAALES version
2.8.1.

Davies, 2009-; Provided by TAALES
version 2.8.1.

Brysbaert & New, 2007; Provided by
TAALES version 2.8.1.

Collected by the author.
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Table 11. (continued)

Lexical variable

category

Individual variable labels

Description of variables

Data source

Word Length

Polysemy

Psycholinguistic
Norms

Length_in_Letters
Length_in Syllables

Length_in_Phonemes

Polysemy_Oxford

Polysemy_Merriam_Webster

Polysemy_Collins

Polysemy_Wordnet

Concreteness_Brysbaert
!

Concreteness MRC
!

Imageability MRC

Familiarity MRC

Word length in letters.
Word length in syllables.

Word length in phonemes.

Word definition counts from the
Oxford English Dictionary.

Word definition counts from the
Merriam-Webster Dictionary
(Merriam-Webster, n.d.).

Word definition counts from the
Collins Dictionary (Collins, n.d.).

The number of words that are
semantically related based on
synset values.

Mean concreteness word ratings
based on human judgments
through internet crowdsourcing.

Mean concreteness word ratings
based on human judgments.

Mean imageability word ratings
based on human judgments.

Mean familiarity word ratings
based on human judgments.

Collected by the author.

IPA transcripts via the toPhonetics
website.

IPA transcripts via the toPhonetics
website.

Oxford English Dictionary (Oxford, n.d.)

Merriam-Webster Dictionary (Merriam-
Webster, n.d.)

Collins Dictionary (Collins n.d.)

WordNet database (Fellbaum, 1998);
Provided by TAALES version 2.8.1.

Brysbeart et al. (2014); Provided by
TAALES version 2.8.1.

MRC Psycholinguistic Database
(Coltheart et al., 1981); Provided by
TAALES version 2.8.1.

MRC Psycholinguistic Database
(Coltheart et al., 1981); Provided by
TAALES version 2.8.1.

MRC Psycholinguistic Database
(Coltheart et al., 1981); Provided by
TAALES version 2.8.1.
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Table 11. (continued)

Lexical variable
category

Individual variable labels

Description of variables

Data source

Psycholinguistic
Norms
(continued)

Contextual
Distinctiveness

Meaningfulness_ MRC

CD_ USF

CD_EAT

CD_McD

CD_SemD

CD_LSA Top Three Cosine

CD_LSA_Cosine_Similarity

CD_LSA Average Cosine

Mean meaningfulness word
ratings based on human
judgments.

The mean number of word
associations produced at the
University of South Florida.

The mean number of word
associations produced in the UK.

A computational measure of how
often a word appears alongside
other words.

Computational semantic diversity
measures of word-meaning
diversity.

The average latent semantic
analysis cosine scores for the
thee most-related words in a
corpus.

The maximum latent semantic
analysis cosine scores for the
most-related word in a corpus.

The average latent semantic
analysis cosine scores for all
related words in a corpus.

MRC Psycholinguistic Database
(Coltheart et al., 1981); Provided by
TAALES version 2.8.1.

University of South Florida free
association, rhyme, and word fragment
norms (Nelson et al., 2004); Provided by
TAALES version 2.8.1.

Edinburgh Associative Thesaurus (Kiss et
al., 1973); Provided by TAALES version
2.8.1.

McDonald Contexntual Distinctiveness
data set (McDonald & Shillcock, 2001;
2003); Provided by TAALES version
2.8.1.

Hoffman et al.’s (2013) semantic distance
data set (Hoffman et al., 2013); Provided
by TAALES version 2.8.1.

Touchstone Applied Science Associates
database; Laundauer, McNamara,
Dennis, & Kintsch, 2014; Provided by
TAALES version 2.8.1.

Touchstone Applied Science Associates
database; Laundauer, McNamara,
Dennis, & Kintsch, 2014; Provided by
TAALES version 2.8.1.

Touchstone Applied Science Associates
database; Laundauer, McNamara,
Dennis, & Kintsch, 2014; Provided by
TAALES version 2.8.1.
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Table 11. (continued)

Lexical variable

category Individual variable labels Description of variables Data source
Age of AoA_Kuperman Human judgments of AoA Kuperman et al. (2012); Provided by
Acquisition through Internet crowdsourcing.  TAALES version 2.8.1.

AoA_LDA Inverse_Similarity

AoA LDA Inverse Slope

AoA LDA Above 40

AoA_LDA Above 40 Polynomial

Word Neighbors  Ortho_N

Ortho_N_Frequency

Phono_N

Latent Dirichlet Allocation (LDA)
computationally produced (1 -
average similarity) values.

LDA computationally produced
(inverse linear regression slope)
values.

LDA computationally produced
(index above .40 threshold)
values.

LDA computationally produced
(index above .40 threshold point-
polynomial adjusted) values.

Orthographic neighborhood
density counts.

Hyperspace of Analogue to
Language (HAL) mean logged
orthographic neighbor frequency
values.

Phonological neighborhood
density counts.

Touchstone Applied Science Associates
database; Dascalu et al. (2016); Provided
by TAALES version 2.8.1.

Touchstone Applied Science Associates
database; Dascalu et al. (2016); Provided
by TAALES version 2.8.1.

Touchstone Applied Science Associates
database; Dascalu et al. (2016); Provided
by TAALES version 2.8.1.

Touchstone Applied Science Associates
database; Dascalu et al. (2016); Provided
by TAALES version 2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Yakoni et
al., 2008; Provided by TAALES version
2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Yakoni et
al., 2008; Provided by TAALES version
2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Yakoni et
al., 2008; Provided by TAALES version
2.8.1.
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Table 11. (continued)

Lexical variable

category Individual variable labels Description of variables Data source
Word Neighbors  Phono_N_H Phonological neighborhood The Updated English Lexicon Project
(continued) density counts including database (Balota et al., 2007); Yakoni et

Phono_N_Frequency

Phono N _Freq H

PhonoGraph_N

PhonoGraph_N_H

PhonoGraph_N_Frequency

PhonoGraph_N_Frequency H

Ortho_Lev_Dis

Ortho_Lev_Dis_Frequency

homophones.

HAL-based mean logged
phonological neighbor frequency
values.

HAL-based mean logged
phonological neighbor frequency
values including homophopnes.

Phonographic neighborhood
density counts.

Phonographic neighborhood
density counts including
homophones.

HAL-based mean logged
frequency phonographic
neighbor frequency values.

HAL-based mean logged
frequency phonographic
neighbor frequency values
including homophones.

The mean Levenshtein distance
of a word to its 20 closest
orthographic neighbors.

HAL log frequency values of the
20 closest Levenshtein distance-
based orthographic neighbors.

al.,Provided by TAALES version 2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Yakoni et
al., 2008; Provided by TAALES version
2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Yakoni et
al., 2008; Provided by TAALES version
2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Yakoni et
al., 2008; Provided by TAALES version
2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Yakoni et
al., 2008; Provided by TAALES version
2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Yakoni et
al., 2008; Provided by TAALES version
2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Yakoni et
al., 2008; Provided by TAALES version
2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Yakoni et
al., 2008; Provided by TAALES version
2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Yakoni et
al., 2008; Provided by TAALES version
2.8.1.
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Table 11. (continued)

Lexical variable

category Individual variable labels Description of variables Data source
Word Neighbors Phono_Lev_Dis The mean Levenshtein distance of The Updated English Lexicon Project
(continued) a word to its 20 closest database (Balota et al., 2007); Yakoni et

Word Naming and
Lexical Decision
Accuracy and
Reaction Times

Phono_Lev_Dis_Frequency

LD_Mean_RT

LD_Mean_RT_Zscore

LD_Mean_Accuracy

WN_Mean_RT

WN_Zscore

WN_Mean_Accuracy

LD_Brysbaert

orthographic neighbors.

HAL log frequency values of the
20 closest Levenshtein distance-
based phonological neighbors.

Mean lexical decision reaction
times in milliseconds per word.

Standardized lexical decision
reaction times.

Mean lexical decision accuracy
rates per word.

Mean naming response times in
milliseconds per word.

Standardized naming response
time values.

Mean naming response accuracy
rates per word.

The percentage of correct
answers on word-nonword lexical
decision tasks provided by L1
English speakers from the USA
and the UK.

al., 2008; Provided by TAALES version
2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Yakoni et
al., 2008; Provided by TAALES version
2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Provided
by TAALES version 2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Provided
by TAALES version 2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Provided
by TAALES version 2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Provided
by TAALES version 2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Provided
by TAALES version 2.8.1.

The Updated English Lexicon Project
database (Balota et al., 2007); Provided
by TAALES version 2.8.1.

Brysbeart et al. (2019)
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Table 11. (continued)

Lexical variable
category

Individual variable labels

Description of variables

Data source

L2 Lexical Decision
Accuracy and
Reaction Times

Affective Variables

L2_Accuracy

L2 RT_ Correct Mean

L2 RT Zscore Correct Mean

Valence

Arousal

Dominance

The percentage of correct
answers on yes-no word-nonword
lexical decision tasks provided by
L2 English learners.

Mean naming response times to
the correct yes-no responses
provided by L2 English learners.

Mean naming response times to
the correct yes-no responses
provided by L2 English learners
with times standardized per
session.

Valence ratings based on human
judgments.

Arousal ratings based on human
judgments.

Dominance ratings based on
human judgments.

Brysbaert et al. (2021)

Brysbaert et al. (2021)

Brysbaert et al. (2021)

The National Research Council (NRC)
Valence, Arousal, and Dominance
(VAD) Lexicon database (National
Research Council Canada, 2018)

The National Research Council (NRC)
Valence, Arousal, and Dominance
(VAD) Lexicon database (National
Research Council Canada, 2018)

The National Research Council (NRC)
Valence, Arousal, and Dominance
(VAD) Lexicon database (National
Research Council Canada, 2018)




representation of the dispersion of the data that is useful for interpreting the results of the
MFRM. After that, I discuss the anchoring procedure I used to establish data set estimates
that reflect data collection at a single time point, and that places the data from each test
on a uniform scale with data produced in other tests. Finally, I provide a summary of the
advantages of Rasch analysis for this study.

The Rasch model is a unidimensional measurement framework designed to
transform raw observational data into interval-level scales. It achieves this transformation
by modeling the likelihood of a correct response as a function of the interplay between
item difficulty and an individual’s ability, assuming that higher person ability values and
lower item difficulty values correspond to greater probabilities of success (Bond et al.,
2020). Originally formulated by Georg Rasch in 1960 for use with dichotomous data, the
model predicts response probabilities based solely on the difference between a person’s
ability and item difficulty, or in the case of this study, the degree to which words were
generally known by the sample of participants.

This model creates a unified scale that positions individuals according to their
abilities and test items according to their difficulties, providing a coherent framework for
measurement in a single latent dimension. Furthermore, the Rasch model serves as a
prescriptive ideal for measurement, offering benchmarks to assess how well observed
data conform to the expectations of the model. Discrepancies between the observed and
predicted outcomes reveal the degree to which the measurement process captures the
intended construct, making the Rasch model a powerful diagnostic tool for evaluating

and refining assessments (Sick, 2008). The formula for the dichotomous Rasch model,
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which calculates log odds values—commonly referred to as logits—that express the

probability that a question will be answered correctly, is:

R )0,)1)26
- #$%

*+_

where

. #g = the probability that participant » will answer item i correctly,

. #3,= the probability that person n will answer item 7 incorrectly,

By = the ability of participant n,

D- = the difficulty of item i.
In the current study I included two additional facets in the model—item modality and
test-taking order—to investigate the degree to which answering questions in the
orthographic or phonological modality before and after answering the question in the
contrasting modality affected the likelihood that vocabulary items were translated
correctly and to adjust the produced logits accordingly. Therefore, I employed the many-
facet Rasch model (Linacre, 1994b), which is an extension of the original Rasch model,
to estimate this additional parameter. The equation for the many-facet Rasch model is as

follows:

ey, 3l e gy ey 06 16,08 0
49%). 4se

where
. #3e = the probability that participant n will successfully complete item i in test-
taking order j,

04 = the ability of participant n,
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2= the difficulty of item i,

6g = the effect of the test-taking order j (e.g., fatigue or practice effects),

# ( = the effect of item mode, where & represents the mode (orthographic or

phonological).
Using this model I produced two output files, one reporting item and person results for
the 1,650 orthographic items, and the other reporting item and person results for the
1,650 phonological items. These data allowed me to compare the person estimates as they
related exclusively to orthographic item difficulty and phonological item difficulty, while
also producing item estimates for both modes that were on a shared, relative logit scale.
Later, to produce a single visual map of the entire 3,300-item data set—with orthographic
and phonological items presented together—I used an additional model in which I
removed the item mode facet.
Rasch Fit Statistics

For the current study the participants’ responses were used to obtain vocabulary
item difficulty estimates, measured through the Rasch model as item estimates. To assess
the degree to which item and person estimates predictably adhered to or deviated from
the Rasch model, Winsteps version 5.7.4 (Linacre, 2024) was used to produce two
residual-based fit values—infit and outfit—in unstandardized and standardized forms.
Unstandardized statistics represent the mean squared values of residuals, with scores of
1.00 indicating perfect model fit; scores below 1.00 indicating that the model predicts the
data too well (overfit); and scores above 1.00 indicating that the model does not predict

the data well enough (underfit). The standardized values are z-score statistics ranging
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from -4.00 to +4.00. Values between +/- 2.00 are considered acceptable, with values

above 2.00 or below -2.00 corresponding to a Type 1 error rate of .05 (Linacre, 2002).
Item infit mean-square statistics are sensitive to unexpected patterns by persons

whose ability is at or near the item’s difficulty estimate. The formula for calculating infit

MSNQ values is:

78,49:;
79:;

Infit MNSQ =

where

78;$ = the sum of the standardized residual for each person for each item times

their individual variance,

79:; = the sum of the individual item variance.
The item outfit mean-square statistic is sensitive to the responses of persons whose
answers are substantially above or below the item’s difficulty. Item outfit shows the
degree to which groups of items result in unexpected responses. The formula for

calculating outfit MSNQ values is:

7845
Outﬁt MNSQ = T

where

78;$ = the sum of the standardized residual for each person for each item,

< = the number of persons.
Outfit statistics are unweighted and are more sensitive to participant scores far removed
from produced item difficulty statistics. Bond et al. (2020) noted that researchers

generally pay more attention to infit values but advise that outfit statistics should also be
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evaluated. Due to the volume of data in the present study I prioritized infit MNSQ over
outfit MNSQ.

Regarding acceptable values, Linacre (2002) suggested that mean-square values
between 0.50 and 1.50 are productive for measurement, and that values up to 2.00 are
unproductive but not degrading. Due to the large item sample size of this study, and my
goal to include all of the data in order to rank the items in a hierarchy, I investigated the
answering patterns of items that had mean-square values greater than 2.00.

Rasch Reliability and Separation Statistics

Winsteps also provides statistics that signify item and person reliability.
Reliability refers to the degree to which a replicated test can be expected to produce
similar results to the test being analyzed. Item reliability refers to how likely items on the
current test can be reproduced by a different sample of test takers. The formula for
calculating Rasch item reliability values is:

&%
=3 )&—2;
where

=¢ = the item reliability index,

&>§; = the item variance adjusted for measurement error,

&2; = the unadjusted item variance.

Standard error statistics for items and persons are also produced by Winsteps. Both item
and person reliability indices are analogous to Cronbach’s alpha, and they range from 0
to 1.00, with values closer to 1.00 indicating higher reliability (Cronbach, 1951). There is
no absolute standard for what constitutes good and poor reliability. However, one

popularly cited set of criteria is provided by Fisher (2007), who defined < .67 as poor, .67
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to .80 as fair, .81 to .90 as good, .91 to .94 as very good, and > .94 as excellent reliability.
In the current study I used Fisher’s criteria to assess the item and person reliability
estimates produced from the study data set.

Two additional indicators of reliability produced by Winsteps are item and person
separation indices. The item separation index measures the extent to which items are
distributed along the latent trait, indicating their ability to differentiate between levels of
the trait. Similarly, the person separation index reflects how well participants are spread
out based on their demonstrated endorsement of or performance regarding the latent trait.
Item separation values greater than 2.00 indicate that the items separate the test-takers
into two distinct groups. Therefore, values of 2.00 or greater are optimal (Fisher, 1992)

The formula for calculating Rasch item separation values is:

&>

2.0 2
2) )&,)

where

?¢= the item separation index,

&> = the adjusted item standard deviation,

&'y = the average measurement error.
Principal Component Analysis of Item Residuals

Facets software generates control files that, when run through Winsteps, produce
a principal component analysis (PCA) of item residuals. This output presents the
dimensionality of the latent variables and detects patterns in the data that do not align
with the projected Rasch model. Specifically, the output indicates whether the construct
represents a single, unidimensional construct as intended. The results of the PCA of item

residuals display the standardized residual variance, expressed both in Eigenvalue units
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and as a percentage (Bond et al., 2020). In the present study, the estimates were intended
to measure the participants’ receptive knowledge of L2 English words in their
orthographic or phonological forms.
Wright Maps

Facets software generates a visual tool called a variable map, commonly referred
to as a Wright Map, which graphically represents all variables along a shared logit scale.
This map provides a unified frame of reference for interpreting results, enabling
comparisons both within and across the facets included in the analysis, such as for a
direct comparison of person ability and item difficulty to assess whether the test items
were appropriately aligned with the examinees’ abilities. In this study, the variable map
facilitated comparisons among the four facets—persons, items, item mode, and test-
taking order. The map also revealed patterns within facets, such as the degree to which
item difficulty and participant ability were clustered or spread. Additionally, the
visualization provided an intuitive understanding of these concepts, as well as of the
hierarchy of lesser-and-better-known words for the evaluative word tests among the
participant sample. Overall, the variable map proved to be a valuable resource for
interpreting MFRM outcomes and gaining deeper insights into the data.
Item Anchoring and Linking

Ideally, the person ability and item difficulty estimates measured through this
study should reflect the participants’ lexical knowledge at a single moment in time.
However, due to the longitudinal nature of the data collection process in the present
study, it was necessary to adjust the estimates based on the influence of knowledge

gained throughout the year that the data were collected. Therefore, I used item logits
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produced during Weeks 1 and 2 in the Evaluative Knowledge Tests to the complete
3,300-item data set to stabilize the measurement framework across different points in
time. This process, known as linking, is a technique used to combine multiple data sets
collected at different points in time or from different groups so that the measurements (in
this case, item and person estimates) can be placed on a common scale (Bond et al.,
2020).

Data collection for the current study presented two main challenges. First, data
were collected on a weekly basis. Second, two participant groups from University A (i.e.,
lower and higher proficiency) contributed different sets of items to the study. To address
the first challenge, the Evaluative Tests were administered during Weeks 1 and 2. These
items provided a baseline measure of item knowledge among all participants that
reflected their knowledge at a single time point (i.e., the start of the study). The logits
produced for these items were later added to the 1,650-item data set as anchor values. By
fixing the item estimates from the Evaluative Tests as anchor values, the analysis ensured
that the item difficulty estimates for the entire 1,650-item set remained consistent across
time. This procedure ensured that the item difficulty logits from later in the year were
adjusted to align with the anchor values, creating a consistent measurement scale. To
resolve the second issue, the participants from both the lower and higher proficiency
groups were administered NGSL (Browne et al., 2013) Items 600 to 1000. The overlap
between the groups served as a common item set, which was crucial for ensuring that the

item difficulty estimates were consistent between the groups.
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Summary of Advantages

The use of MFRM provided five primary advantages for this study. First, MFRM
enabled data to be linked from different groups and different points in time onto a
common scale. Linking was crucial for comparing the results between the lower- and
higher-proficiency groups across the weeks during which data were gathered. Item
linking was made possible through the use of anchor items produced through the
Evaluative Tests during Weeks 1 and 2 of this study. Second, the MFRM allowed for the
inclusion of multiple facets beyond person ability and item difficulty, which allowed for
the incorporation of item modality, test-taking order, and the interaction between these
facets. This feature of the FACETS software allowed for a nuanced understanding of how
different factors, such as modality and test-taking order, influenced participants’ results.
Third, MFRM also provided precise and stable estimates by accounting for various
sources of measurement error (i.e., differences between item modalities and test-taking
order), and adjusted the estimates to account for these factors. In doing so, MFRM
reduced the influence of bias from the factors on person and item estimates. Fourth, the
MFRM framework provided multiple diagnostic outputs including fit statistics, reliability
and separation indices that allowed me to assess the number of persons and items that
were misfitting (i.e., not performing predictably), and the degree to which those persons
or items misfit from the Rasch model. Fifth, the variable map produced by Facets allowed
for an intuitive comparison of person ability, item difficulty, and test-taking order

influence on a shared scale.
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Multiple Regression

Regression analyses are a set of statistical techniques that allow the relationship
between one dependent variable and several independent, or predictor, variables to be
assessed. In the present study a regression model is useful because different combinations
of lexical models can be developed and the degree to which they explain, or predict, the
Rasch item difficulty estimates of high-frequency orthographically and
phonologicallyencountered words can be assessed. In this section I describe the multiple
linear regression method used to create predictive models of orthographic and
phonological high frequency word difficulty among lower-proficiency Japanese EFL
universities learners. I first describe the assumptions that must be met for the results of a
linear regression to be considered valid. I then describe backward stepwise regression,
also known as backward elimination, as a computationally derived method of comparing
models by which all predictor variables of interest are initially entered into the model,
and then variables are removed one after another.
Assumptions of a Multiple Regression

To conduct a linear regression, Tabachnick and Fidell (2019) wrote that four
assumptions must be met. First, the cases-to-independent variable ratio must be
substantial. Citing Khamis and Kepler (2010), they suggested that a ratio of n >20 + 5m
be adhered to. In the present study, if all 60 indices were added to the model then at least
321 cases, that is, word difficulty estimates, would need to be included in the model for
analysis.

The second assumption is that the data have been screened for outliers. Outliers

are data points that differ substantially from the majority of the data set. Tabachnick and
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Fidell (2019) wrote that although outliers can represent extreme values produced by
members of the intended population, they can also signal errors in data entry, or that the
participant was not a member of the population that the researcher intended to sample.
Outliers can influence statistical analyses, potentially distorting measures such as the
mean, standard deviation, or regression coefficients. Tabachnick and Fidell wrote that
potential outliers are cases with standardized scores in excess of 3.29 (p <.001, two-
tailed test). They also recommended inspecting plots such as histograms, box plots,
normal probability plots, or detrended normal probability plots.

The third assumption is the absence of multicollinearity. Multicollinearity refers
to a situation in which two or more predictor variables in a regression model are highly
correlated, making it difficult to determine their individual effects on the dependent
variable. Logically, highly correlated variables often contribute redundant information.
Statistically, multicollinearity causes regression coefficients to be imprecise and results in
inflated standard errors (reducing the likelihood of finding statistically significant results)
and inflated variance in the model. When multiple regression models are being developed
each independent variable’s variance inflation factor (VIF) can be inspected to detect
multicollinearity. Larson-Hall (2016), citing Heiberger and Holland (2004), suggested
that VIF values greater than 5.00 suggest substantial collinearity.

The fourth assumption for linear regression pertains to the distribution of
residuals, which are the observed differences between actual and predicted values in a
sample. This assumption encompasses three key components: normality, linearity, and
homoscedasticity of the errors (i.e., the differences between true values and the model’s

predicted values). Three specific types of charts that are effective for evaluating the
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extent to which this assumption is satisfied are histograms, quantile-quantile (Q-Q) plots,
and residual-versus-predicted scatterplots. Histograms visually display the distribution of
residuals and allow the user to check for a roughly normal distribution. Quantile-quantile
(Q-Q) plots compare the observed residuals to a theoretical normal distribution. If the
residuals closely follow a straight diagonal line, then the assumption of normality is
likely met. Residual-versus-predicted scatterplots help assess both linearity and
homoscedasticity. In this chart, residuals are plotted against the model’s predicted values.
If the assumption of linearity holds, the residuals should be randomly scattered without
any systematic pattern such as curves or trends. Additionally, to satisfy the assumption of
homoscedasticity, the spread of residuals should remain approximately constant across all
predicted values, rather than forming a funnel-like shape or clustering at certain levels.
Any clear patterns or increasing/decreasing spread might indicate violations of these
assumptions, suggesting the need for data transformation or alternative modeling
approaches.
Backward Stepwise Regression

Stepwise regression is a form of modeling that bases decisions about the order in
which predictors enter the model on a mathematical criterion (Field, 2024). Through the
backward stepwise, or backward elimination, method, the model initially contains all
predictors and predictor variables are removed one at a time based on a removal criterion.
This process was used by Hashimoto and Egbert (2019) when developing a predictive
model of word difficulty estimates from a sample of 500 words representing the 5,000
most frequent words from the COCA (Davies, 2009) among ESL learners in the United

States.
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I used Jamovi statistical software to conduct the backward stepwise regression
procedure (The Jamovi Project, 2024). When conducting backward stepwise regression,
models containing progressively fewer independent variables can be compared using
model fit values, including Akaike’s information criterion (AIC) and Schwarz’s Bayesian
criterion (BIC), each of which are produced by Jamovi. Akaike’s information criterion is
a goodness-of-fit measure that is corrected for model complexity, taking into account
how many parameters have been estimated, that is how many independent variables have
been included in the model. Schwarz’s Bayesian criterion is similar, but corrects more
harshly for the number of parameters estimates. In both cases, a lower value indicates that
the model fits better compared to other models with the same dependent variable (Field,
2024).

When choosing which predictor variable to remove at each stage of the model
development process I searched for the item that was both an insignificant individual
predictor (p > .05) and which had the largest VIF value, which indicated the insignificant
variable that overlapped the most with other predictor variables and therefore contributed
the least information to the model. When the model contained only significant predictors
(p <.05), I removed the predictor with the largest VIF value. I chose this procedure of
variable elimination because it was similar to the one used by Hashimoto and Egbert
(2019), whose study was a primary inspiration for the present study.

Summary of the Methods

In this chapter, I first described the two contexts from which data were collected,

University A and University B. I then described the participant sample, which was

comprised entirely of Japanese university EFL learners, who were primarily first- and

146



second-year students. Next, I described the instrumentation used in this study, which
included the Institutional Approval and Informed Consent form, the Learner Profile
Questionnaire, two Evaluative Orthographic and Phonological Recall tests, and 33
orthographic, and phonological, receptive vocabulary knowledge tests. After that, I
detailed the research design, including the longitudinal data gathering procedure and how
I prepared the data for subsequent analyses. The research questions were addressed next,
and this section included (a) a description of the processes used to answer each research
question, (b) a detailed description of the lexical variables that I included in this study
and the data sets used, (c) an explanation of and reasoning for using the many-facet
Rasch analysis to answer Research Questions 1 through 5, and (d) an explanation of
backward stepwise regression used to answer Research Question 6. In the next chapter,
Preliminary Analysis, I report the fit statistics, variable maps, and unidimensionality

evidence for the Rasch measures in this study.
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CHAPTER 4

PRELIMINARY ANALYSES

In this chapter I outline the results of the Rasch analyses. The data sets analyzed
include (a) the Orthographic Evaluative Receptive Vocabulary Knowledge Tests
(combined items from Weeks 1 and 2), (b) the Phonological Evaluative Receptive
Vocabulary Knowledge Tests (combined items from Weeks 1 and 2), (¢) the
Orthographic Weekly Receptive Vocabulary Knowledge Tests (1,650 items), and (d) the
Phonological Weekly Receptive Vocabulary Tests (1,650 items).

Data Preparation

The data for this study were derived from four test sets: (a) the two Orthographic
Evaluative Tests (160 items total, administered during Weeks 1 and 2 to establish anchor
values for the larger analysis), (b) the two Phonological Evaluative Tests (160 items
total), (c) the 33 Orthographic Receptive Vocabulary Tests (1,650 items), and (d) the 33
Phonological Receptive Vocabulary Tests (1,650 items). These tests were completed by
228 Japanese university EFL learners. The Vocab Level Test website automatically
graded all responses by comparing the participants’ translations to a database of correct
answers for each item. Additionally, the answers produced by the participants in the
current study were reviewed by both myself and a proficient Japanese speaker of English.
The Japanese speaker of English was judged to be highly proficient due to having
received a score of 910 on the TOEIC Listening and Reading test (ETS, 2024). This score
indicated that this person’s proficiency was equal to CEFR level C1, which is the second-
highest level on the CEFR scale and labeled as “Proficient User” by the Council of

Europe (n.d.), the creators of the scale.
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Evaluative Orthographic Tests

I administered two tests, comprising items sampled from the first 2,000 words of
the NGSL. These items were intended to serve as anchor measurements for the full
2,000-word set. However, as this study was focused solely on the participants’
knowledge of the first 1,650 words within this range, the analysis of anchor items was
restricted to those drawn from the 1,650-word subset. Consequently, only 132 items from
the 160-item total were included in the Rasch analysis, as the remaining 38 items
represented words that the participants were not tested on later in the study. These 132
items were completed by 101 participants, all of whom took both the Evaluative
Orthographic and Evaluative Phonological Tests at the start of the data collection period.
Item and Person Fit

I assessed the items by reviewing the standardized item-weighted MSNQ fit
statistics. The output for the Evaluative Orthographic Tests is presented in Table 12.
Items are ranked in order of item difficulty (i.e., least known to most known), with the
least known at the top. The table includes the following details for each item:

a. the word item (/tem),

b. the frequency rank of the item in the New General Service List (Browne et al.,

2013) (NGSL #),

c. the Rasch logit measure (Rasch meas.),

d. the model standard error for each item (Mode! SE),

e. the number of participants who correctly translated the item (7otal score),

f. the number of participants who attempted the item (101 for all items) (7otal

count),
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g. the test average value (Obs. average),

h. the infit mean-square value (Infit MNSQ),

i. the infit z-score (Infit ZSTD),

j. the outfit mean-square value (Outfit MNSQ),

k. the outfit z-score (Outfit ZSTD),

The infit and outfit values indicate how well each item fit the Rasch model, and
therefore how predictably the items were answered correctly or incorrectly as a function
of the ability of the persons who answered them. A value of 1.00 indicates perfect fit to
the Rasch model, meaning that items functioned as predicted. Values greater than 1.00
indicate unpredictable answering patterns, and items less than 1.00 indicate overfit to the
model. Values between 0.50 and 1.50 indicated acceptable predictable model fit;
however, because values less than 2.00 do not degrade the model (Linacre, 2002), I
considered values between 0.50 and 2.00 as acceptable.

The infit MNSQ range for the items was 0.59 to 1.84 (SD = 0.21), which fit
within the criterion range of 0.50 to 2.00. The outfit MNSQ range was 0.09 to 9.21 (SD =
1.18). Among the 132 items, 16 had outfit MNSQ values greater than 2.00, which
indicated potential model distortion. These items were see (NGSL Item 50), look (NGSL
Item 70), long (NGSL Item 115), off (NGSL Item 150), program (NGSL Item 240),
present (NGSL Item 275), drop (NGSL Item 640), fit (NGSL Item 700), season (NGSL
Item 750), challenge (NGSL Item 766), strike (NGSL Item 776), advice (NGSL Item
1038), flat (NGSL Item 1075), dinner (NGSL Item 1115), /ift (NGSL Item 1165), and
combination (NGSL Item 1550). To evaluate the impact of these items, I removed them

from the analysis and correlated the measures from the updated item list with the
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Table 12. Evaluative Orthographic Item Measures

Rasch Model Total Total Obs. Infit Infit Outfit Outfit
Item NGSL # measure SE score count average MNSQ ZSTD MNSQ ZSTD
investigation 1316 3.55 0.36 10 101 10% 0.83 -0.60 0.44 -0.70
row 1600 3.21 0.32 13 101 13% 0.84 -0.70 0.49 -0.80
witness 1640 3.21 0.32 13 101 13% 0.90 -0.40 1.14 0.40
scheme 1265 3.1 0.31 14 101 14% 0.90 -0.40 0.83 -0.10
description 1490 3.1 0.31 14 101 14% 0.93 -0.30 0.83 -0.10
contract 714 3.02 0.30 15 101 15% 0.90 -0.50 1.08 0.30
internal 1515 3.02 0.30 15 101 15% 0.87 -0.70 0.69 -0.40
annual 1175 2.84 0.29 17 101 17% 0.85 -0.90 0.72 -0.40
apparently 1275 2.76 0.29 18 101 18% 1.10 0.60 0.95 0.00
experiment 1341 2.76 0.29 18 101 18% 0.89 -0.60 0.77 -0.30
generate 1424 2.76 0.29 18 101 18% 0.80 -1.30 0.49 -1.20
definition 1575 2.76 0.29 18 101 18% 0.92 -0.40 0.67 -0.60
argue 740 2.60 0.28 20 101 20% 0.95 -0.20 0.87 -0.10
refer 865 2.60 0.28 20 101 20% 0.87 -0.90 0.79 -0.30
weather 1066 2.60 0.28 20 101 20% 0.86 -1.00 0.71 -0.60
objective 1400 2.60 0.28 20 101 20% 0.89 -0.70 0.59 -0.90
eventually 1138 2.45 0.27 22 101 22% 0.82 -1.40 0.59 -1.10
proceed 1365 2.45 0.27 22 101 22% 0.96 -0.20 0.72 -0.60
beyond 825 2.31 0.26 24 101 24% 1.20 1.50 1.09 0.30
manufacture 1390 2.31 0.26 24 101 24% 0.92 -0.60 0.66 -0.90
possibility 950 217 0.26 26 101 26% 1.03 0.20 1.29 0.80
plenty 1540 2.11 0.25 27 101 27% 0.93 -0.60 0.84 -0.40
worth 815 2.04 0.25 28 101 28% 0.94 -0.50 0.78 -0.60
further 400 1.92 0.25 30 101 30% 0.97 -0.20 0.88 -0.30
above 440 1.92 0.25 30 101 30% 1.01 0.10 0.96 0.00
except 840 1.92 0.25 30 101 30% 0.89 -1.00 0.78 -0.60
agent 990 1.92 0.25 30 101 30% 1.23 1.90 1.33 1.10
crisis 1300 1.92 0.25 30 101 30% 0.99 0.00 1.12 0.50
enable 1350 1.80 0.25 32 101 32% 0.88 -1.10 0.67 -1.20
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Table 12. (continued)

Rasch Model Total Total Obs. Infit Infit Outfit Outfit
ltem NGSL#  measure SE score count average  MNSQ ZSTD MNSQ ZSTD
blame 1625 1.68 0.24 34 101 34% 0.83 -1.70 0.66 -1.40
status 1125 1.62 0.24 35 101 35% 0.83 -1.70 0.68 -1.30
therefore 525 1.56 0.24 36 101 36% 0.85 -1.50 069 -1.30
lift 1165 1.56 0.24 36 101 36% 1.37 3.30 2.10 3.50
decision 449 1.50 0.24 37 101 37% 0.86 -1.40 0.68 -1.40
court 615 1.44 0.24 38 101 38% 1.05 0.50 1.08 0.40
reflect 915 1.44 0.24 38 101 38% 1.00 0.00 0.90 -0.30
current 590 1.33 0.24 40 101 40% 0.82 -1.80 0.72 -1.30
promote 1290 1.27 0.24 41 101 41% 0.78 -2.30 0.70 -1.40
fee 1477 1.27 0.24 41 101 41% 0.83 -1.70 0.77 -1.00
flat 1075 1.22 0.24 42 101 42% 1.73 5.90 2.24 4.40
strike 776 1.16 0.24 43 101 43% 1.29 2.60 2.03 3.90
theory 875 1.16 0.24 43 101 43% 0.88 -1.10 0.79 -1.00
bottom 1240 1.10 0.24 44 101 44% 0.95 -0.40 0.91 -0.30
manage 625 1.05 0.24 45 101 45% 1.04 0.40 1.01 0.10
empty 1590 0.99 0.24 46 101 46% 0.84 -1.60 075 -1.30
matter 340 0.94 0.24 47 101 47% 0.70 -3.00 0.60 -2.30
guess 900 0.82 0.24 49 101 49% 0.99 0.00 096 -0.10
purchase 1000 0.82 0.24 49 101 49% 0.75 -2.50 0.67 -1.90
personality 1650 0.77 0.24 50 101 50% 1.05 0.40 1.20 1.10
avoid 850 0.71 0.24 51 101 50% 0.80 -1.90 069 -1.80
earn 925 0.71 0.24 51 101 50% 0.80 -1.80 0.71 -1.70
explain 489 0.65 0.24 52 101 51% 0.87 -1.20 0.78 -1.20
object 941 0.54 0.24 54 101 53% 1.28 2.20 1.51 2.50
monitor 1375 0.48 0.24 55 101 54% 1.20 1.60 1.27 1.40
whatever 675 0.43 0.24 56 101 55% 0.82 -1.60 0.92 -0.30
including 163 0.31 0.24 58 101 57% 0.71 -2.60 064 -2.10
husband 801 0.31 0.24 58 101 57% 0.91 -0.70 0.81 -1.00
pair 1090 0.31 0.24 58 101 57% 1.18 1.40 1.17 0.90
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Table 12. (continued)

Rasch Model Total Total Obs. Infit Infit Outfit Outfit

ltem NGSL#  measure SE score count average MNSQ ZSTD MNSQ ZSTD
survive 1216 0.31 0.24 58 101 57% 0.79 -1.80 0.72 -1.60
act 515 0.25 0.24 59 101 58% 0.97 -0.20 1.03 0.20
success 725 0.25 0.24 59 101 58% 0.97 -0.20 1.07 0.40
such 100 0.19 0.24 60 101 59% 0.93 -0.50 0.87 -0.60
field 540 0.19 0.24 60 101 59% 1.22 1.70 1.33 1.60
temperature 1450 0.13 0.25 61 101 60% 0.72 -2.40 0.64 -2.00
develop 350 0.07 0.25 62 101 61% 0.92 -0.60 1.02 0.10
contact 600 0.07 0.25 62 101 61% 1.60 4.10 1.99 3.90
wrong 575 0.01 0.25 63 101 62% 0.89 -0.80 1.03 0.20
tool 1225 0.01 0.25 63 101 62% 0.75 -2.10 0.67 -1.70
program 240 -0.12 0.25 65 101 64% 1.84 5.30 2.16 4.20
wonder 665 -0.12 0.25 65 101 64% 1.25 1.80 1.23 1.00
effect 315 -0.18 0.25 66 101 65% 0.77 -1.90 0.72 -1.30
square 1441 -0.18 0.25 66 101 65% 1.01 0.10 1.16 0.70
signal 1500 -0.18 0.25 66 101 65% 1.01 0.10 1.05 0.30
engine 1615 -0.18 0.25 66 101 65% 0.94 -0.40 0.87 -0.50
safe 1025 -0.24 0.25 67 101 66% 0.81 -1.40 0.80 -0.80
combination 1550 -0.24 0.25 67 101 66% 1.66 4.20 2.16 4.00
community 465 -0.31 0.26 68 101 67% 1.01 0.00 1.04 0.20
forest 1525 -0.37 0.26 69 101 68% 0.77 -1.70 0.74 -1.10
once 265 -0.51 0.26 71 101 70% 0.90 -0.70 0.77 -0.90
local 300 -0.51 0.26 71 101 70% 1.29 1.90 1.37 1.30
truth 1100 -0.51 0.26 71 101 70% 0.69 -2.40 0.50 -2.30
category 1190 -0.51 0.26 71 101 70% 1.08 0.50 0.99 0.00
repeat 1251 -0.51 0.26 71 101 70% 0.95 -0.30 1.00 0.00
average 690 -0.58 0.26 72 101 71% 1.10 0.70 1.17 0.70
weight 976 -0.58 0.26 72 101 71% 1.05 0.30 1.42 1.50
possible 290 -0.79 0.27 75 101 74% 0.59 -3.30 0.42 -2.40
host 1325 -0.79 0.27 75 101 74% 1.09 0.60 1.29 1.00
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Table 12. (continued)

Rasch Model Total Total Obs. Infit Infit Outfit Outfit

Item NGSL#  measure SE score count average  MNSQ ZSTD MNSQ ZSTD
focus 550 -0.86 0.27 76 101 75% 0.84 -1.00 0.72 -0.90
central 890 -0.86 0.27 76 101 75% 1.08 0.50 1.33 1.00
famous 1015 -0.86 0.27 76 101 75% 1.03 0.20 1.33 1.00
sign 500 -0.94 0.28 77 101 76% 0.97 -0.10 1.31 0.90
another 140 -1.10 0.28 79 101 78% 0.68 -2.20 0.81 -0.40
advice 1038 -1.10 0.28 79 101 78% 1.13 0.80 2.84 3.60
soon 325 -1.18 0.29 80 101 79% 0.68 -2.20 0.74 -0.60
rent 1564 -1.18 0.29 80 101 79% 0.89 -0.60 0.86 -0.20
fit 700 -1.26 0.29 81 101 80% 1.32 1.80 2.32 2.60
off 150 -1.35 0.30 82 101 81% 1.64 3.20 3.41 3.90
danger 1414 -1.35 0.30 82 101 81% 0.92 -0.40 0.71 -0.60
rule 415 -1.53 0.31 84 101 83% 1.10 0.50 1.87 1.70
order 215 -1.63 0.31 85 101 84% 1.10 0.60 1.58 1.20
cry 1200 -1.63 0.31 85 101 84% 1.16 0.90 1.41 0.90
health 475 -1.73 0.32 86 101 85% 0.82 -0.90 0.75 -0.30
heavy 1050 -1.73 0.32 86 101 85% 1.01 0.10 1.24 0.60
forget 651 -1.84 0.33 87 101 86% 0.86 -0.60 0.46 -1.10
wood 1465 -1.84 0.33 87 101 86% 0.99 0.00 0.82 -0.10
important 190 -2.07 0.35 89 101 88% 0.70 -1.50 0.37 -1.20
choice 565 -2.07 0.35 89 101 88% 0.96 -0.10 0.60 -0.50
need 90 -2.19 0.36 90 101 89% 0.71 -1.30 1.09 0.30
believe 225 -2.19 0.36 90 101 89% 0.87 -0.50 0.77 -0.10
drop 640 -2.19 0.36 90 101 89% 1.1 0.50 3.24 2.50
move 200 -2.32 0.37 91 101 90% 0.84 -0.60 0.82 0.00
sound 390 -2.32 0.37 91 101 90% 0.89 -0.40 1.28 0.60
paper 425 -2.32 0.37 91 101 90% 1.21 0.90 1.37 0.70
season 750 -2.32 0.37 91 101 90% 1.19 0.80 4.91 3.30
popular 790 -2.32 0.37 91 101 90% 0.99 0.00 1.10 0.30

say 30 -2.46 0.39 92 101 91% 0.98 0.00 0.82 0.00
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Table 12. (continued)

Rasch Model Total Total Obs. Infit Infit Outfit Outfit
Item NGSL#  measure SE score count average  MNSQ ZSTD MNSQ ZS8TD
half 365 -2.46 0.39 92 101 91% 0.93 -0.20 0.62 -0.30
challenge 766 -2.62 0.40 93 101 92% 1.15 0.60 4.99 2.90
look 75 -2.79 0.43 94 101 93% 1.43 1.30 4.57 2.60
long 115 -2.79 0.43 94 101 93% 1.33 1.10 2.00 1.10
again 175 -2.79 0.43 94 101 93% 1.04 0.20 0.96 0.20
hope 250 -2.79 0.43 94 101 93% 0.83 -0.50 0.33 -0.80
try 125 -2.98 0.45 95 101 94% 0.95 0.00 0.61 -0.10
top 375 -2.98 0.45 95 101 94% 1.26 0.80 1.51 0.70
mistake 1150 -2.98 0.45 95 101 94% 0.82 -0.40 025 -0.80
see 50 -3.47 0.54 97 101 96% 1.10 0.30 9.00 3.70
dream 965 -3.47 0.54 97 101 96% 1.15 0.40 1.37 0.60
know 41 -3.80 0.61 98 101 97% 0.85 -0.10 0.21 -0.30
present 275 -3.80 0.61 98 101 97% 1.21 0.50 3.58 1.50
come 65 -4.24 0.73 99 101 98% 1.11 0.30 1.01 0.50
dinner 1115 -4.24 0.73 99 101 98% 1.08 0.30 7.28 2.10

we 16 -6.21 1.84 101 101 100% MIN MIN MIN MIN




measures from the updated item list with the measures from the original list (which
included the misfitting items). Although the measures were not identical, they were
highly correlated (» = .97, p <.001), indicating that retaining the items did not distort the
overall model and that their retention was acceptable in this case. Therefore, I retained
the items in the final analysis.

I similarly reviewed the infit MNSQ and outfit MNSQ measures for the
participants to assess their adherence to the Rasch model. The Evaluative Orthographic
Test person output is presented in Table 13. The participants are ranked based on their
knowledge, with the participant who translated the most words correctly at the top. For
each participant, the table includes:

a.  the participant’s numeric label (Part. #),

b.  the person ability logit value (Rasch meas.),

c.  the model standard error value (Model SE),

d.  the number of items the participant correctly translated (7Total score),

e.  the total number of items attempted (132 items per participant) (7otal

count),

f. the participant’s test score average (Obs. average),

g.  the infit mean-square value (Infit MNSQ),

h.  the infit z-score (Infit ZSTD),

1. the outfit mean-square value (Outfit MNSQ), and

] the outfit z-score (OQutfit ZSTD).
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Table 13. Evaluative Orthographic Participant Measures

Rasch Total Total Obs. Infit Infit Outfit Outfit
Part. # measure Model SE  score count average MNSQ ZSTD MNSQ ZSTD
1042 3.55 0.39 121 132 92% 1.15 0.60 1.78 0.90
1116 3.15 0.35 107 132 81% 1.43 1.80 9.00 4.10
1048 2.45 0.29 111 132 84% 0.99 0.00 2.50 1.50
1046 2.37 0.29 67 132 51% 1.22 1.30 0.83 0.00
1121 2.37 0.29 97 132 73% 1.30 1.80 1.12 0.40
1025 2.21 0.28 58 132 44% 1.26 1.60 3.52 2.30
1108 2.06 0.27 100 132 76% 1.44 2.70 2.20 1.50
1109 2.06 0.24 114 132 86% 0.87 -1.00 0.77 -0.40
1035 2.00 0.24 104 132 79% 0.90 -0.70 0.65 -0.80
1051 2.00 0.24 109 132 83% 0.92 -0.50 0.70 -0.60
1124 2.00 0.24 106 132 80% 1.02 0.10 0.82 -0.30
1133 1.99 0.27 89 132 67% 1.22 1.50 1.06 0.30
1103 1.94 0.24 106 132 80% 1.00 0.00 0.81 -0.30
1144 1.94 0.24 92 132 70% 1.08 0.70 1.27 0.70
1110 1.92 0.26 124 132 94% 1.17 1.10 7.84 4.90
1090 1.88 0.24 96 132 73% 1.02 0.20 0.80 -0.40
1038 1.85 0.26 74 132 56% 1.08 0.60 2.15 1.60
1088 1.85 0.26 91 132 69% 0.94 -0.30 0.61 -0.50
1134 1.85 0.26 68 132 52% 1.27 1.90 1.90 1.30
1043 1.83 0.24 36 132 27% 1.04 0.40 0.83 -0.30
1041 1.78 0.26 84 132 64% 1.19 1.30 1.13 0.40
1045 1.78 0.26 57 132 43% 0.91 -0.60 0.84 -0.10
1131 1.78 0.26 102 132 77% 0.89 -0.80 0.66 -0.40
1028 1.71 0.26 103 132 78% 0.90 -0.70 0.96 0.10
1101 1.71 0.26 35 132 27% 1.29 2.00 2.36 1.90
1037 1.66 0.24 94 132 71% 0.83 -1.40 0.67 -0.90
1095 1.65 0.26 20 132 15% 1.11 0.80 1.13 0.40
1143 1.65 0.26 29 132 22% 1.03 0.20 1.33 0.70
1097 1.60 0.24 42 132 32% 0.87 -1.00 0.70 -0.80
1127 1.60 0.24 79 132 60% 0.87 -1.00 0.61 -1.10

1027 1.58 0.25 105 132 80% 0.95 -0.30 0.70 -0.40
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Table 13. (continued)

Rasch Total Total Obs. Infit Infit Outfit Outfit
Part. # measure Model SE  score count average MNSQ ZSTD MNSQ ZSTD
1029 1.58 0.25 103 132 78% 0.72 -2.30 0.44 -1.10
1098 1.58 0.25 113 132 86% 1.18 1.30 1.33 0.70
1125 1.58 0.25 62 132 47% 0.82 -1.40 0.53 -0.90
1106 1.55 0.23 94 132 71% 0.93 -0.50 1.08 0.30
1022 1.49 0.23 60 132 45% 0.76 -2.10 0.63 -1.10
1049 1.49 0.23 87 132 66% 0.91 -0.70 0.98 0.00
1123 1.46 0.25 108 132 82% 1.42 2.90 2.75 2.50
1015 1.44 0.23 46 132 35% 0.84 -1.40 0.72 -0.80
1140 1.39 0.25 73 132 55% 1.12 0.90 0.92 0.00
1023 1.38 0.23 86 132 65% 1.05 0.40 1.41 1.20
1104 1.33 0.23 76 132 58% 1.01 0.10 0.87 -0.30
1122 1.33 0.23 104 132 79% 0.89 -0.90 0.67 -1.10
1119 1.27 0.24 99 132 75% 0.90 -0.80 3.07 3.10
1026 1.21 0.24 47 132 36% 1.04 0.30 1.66 1.40
1136 1.21 0.24 69 132 52% 1.1 0.80 0.90 0.00
1082 1.17 0.23 96 132 73% 0.79 -1.90 0.72 -1.00
1057 1.12 0.23 66 132 50% 1.23 1.90 1.15 0.60
1118 1.12 0.23 41 132 31% 0.72 -2.50 0.61 -1.50
1031 1.10 0.24 61 132 46% 0.87 -1.00 0.66 -0.80
1086 1.10 0.24 83 132 63% 0.99 0.00 1.12 0.40
1107 0.98 0.24 105 132 80% 1.02 0.20 1.83 1.80
1117 0.96 0.23 113 132 86% 0.81 -1.70 0.97 0.00
1130 0.92 0.24 92 132 70% 1.14 1.10 1.56 1.30
1137 0.87 0.24 95 132 72% 0.75 -2.20 0.62 -1.00
1034 0.85 0.23 94 132 71% 0.94 -0.50 1.63 2.10
1091 0.85 0.23 93 132 70% 0.81 -1.70 0.63 -1.60
1089 0.81 0.24 39 132 30% 0.64 -3.30 0.45 -1.80
1128 0.81 0.24 67 132 51% 1.41 3.00 1.95 2.20
1063 0.80 0.23 96 132 73% 0.90 -0.90 0.99 0.00
1040 0.70 0.23 61 132 46% 0.89 -0.80 0.71 -0.80
1146 0.70 0.23 39 132 30% 0.70 -2.80 0.52 -2.30
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Table 13. (continued)

Rasch Total Total Obs. Infit Infit Outfit Outfit
Part. # measure Model SE  score count average MNSQ ZSTD MNSQ ZSTD
1126 0.60 0.23 48 132 36% 0.90 -0.80 0.91 -0.30
1014 0.49 0.23 85 132 64% 0.87 -1.10 0.78 -0.90
1070 0.49 0.23 80 132 61% 1.80 5.70 3.38 6.40
1141 0.44 0.23 87 132 66% 0.96 -0.30 0.90 -0.30
1017 0.33 0.23 63 132 48% 0.85 -1.30 0.62 -1.40
1077 0.28 0.23 102 132 77% 0.85 -1.30 0.71 -1.30
1115 0.23 0.23 95 132 72% 1.10 0.80 1.12 0.50
1013 0.18 0.23 88 132 67% 0.84 -1.40 0.68 -1.40
1020 0.18 0.23 61 132 46% 0.96 -0.30 0.89 -0.40
1062 0.18 0.23 83 132 63% 0.88 -1.00 0.75 -1.10
1145 0.18 0.23 46 132 35% 0.84 -1.30 0.67 -1.50
1053 0.02 0.23 61 132 46% 0.72 -2.60 0.54 -2.20
1061 0.02 0.23 89 132 67% 1.86 5.90 2.87 5.30
1012 -0.03 0.23 105 132 80% 0.79 -1.80 0.62 -1.70
1071 -0.03 0.23 94 132 71% 0.91 -0.70 1.34 1.30
1076 -0.25 0.23 95 132 72% 0.66 -3.10 0.50 -2.30
1081 -0.30 0.23 46 132 35% 1.25 2.00 1.53 2.00
1050 -0.35 0.23 74 132 56% 0.79 -1.90 0.59 -1.90
1052 -0.36 0.23 86 132 65% 0.73 -2.40 0.51 -2.10
1139 -0.52 0.24 80 132 61% 0.95 -0.30 0.72 -0.90
1024 -0.58 0.24 57 132 43% 0.93 -0.50 0.91 -0.20
1068 -0.64 0.24 90 132 68% 0.80 -1.60 0.65 -1.20
1080 -0.69 0.24 106 132 80% 0.82 -1.40 0.56 -1.60
1074 -0.72 0.23 88 132 67% 1.05 0.40 1.09 0.40
1079 -1.05 0.25 79 132 60% 0.93 -0.40 0.78 -0.50
1147 -1.23 0.25 67 132 51% 1.24 1.70 1.44 1.10
1060 -1.30 0.25 31 132 23% 1.27 1.80 1.27 0.70
1067 -1.30 0.25 45 132 34% 0.83 -1.20 0.55 -1.20
1084 -1.43 0.26 35 132 27% 0.73 -2.10 0.45 -1.40
1065 -1.48 0.24 58 132 44% 0.87 -1.00 0.67 -1.10
1087 -1.48 0.24 102 132 77% 1.08 0.60 1.03 0.10
1054 -1.56 0.26 71 132 54% 0.90 -0.70 0.56 -0.90
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Table 13. (continued)

Rasch Total Total Obs. Infit Infit Outfit Outfit
Part. # Measure Model SE  score count average MNSQ ZSTD MNSQ ZSTD
1083 -1.70 0.27 51 132 39% 1.20 1.30 1.20 0.50
1075 -1.71 0.24 53 132 40% 1.09 0.70 1.17 0.50
1056 -1.77 0.27 28 132 21% 0.84 -1.00 0.49 -1.00
1059 -1.77 0.24 33 132 25% 1.04 0.30 0.89 -0.20
1138 -1.89 0.25 89 132 67% 0.94 -0.40 0.74 -0.60
1058 -2.15 0.28 102 132 77% 0.67 -2.30 0.34 -1.20
1066 -2.41 0.30 23 132 17% 1.11 0.60 1.21 0.50




The infit MNSQ range for participants was 0.64 to 1.86 (SD = 0.22), which fit
within the established criterion range. The outfit MNSQ range was 0.34 to 9.00 (SD =
1.22). The mean person measure was 0.72, centered above the mean item measure of
0.05. This finding indicated that the participants were relatively knowledgeable about the
test items compared to a theoretical population of learners. Eleven participants (1025,
1038, 1048, 1061, 1070, 1101, 1108, 1110, 1116, 1119, and 1123) displayed outfit
MNSQ values greater than 2.00. Because small sample sizes can lead to imprecise
estimates with large standard errors, less powerful fit analyses, and less robust Rasch
model estimates, Linacre (1994a) recommended including at least 50 participants when
collecting Rasch estimates. Considering these guidelines and the generally acceptable
response patterns, I retained all 101 participants in the analysis.

Reliability and Separation

Winsteps (Linacre, 2024) produces two indices of reliability and separation. The
item reliability index indicates the stability of the item hierarchy if the items were
administered to a comparable group of participants. Similarly, the person reliability
index reflects the consistency with which individuals’ abilities would be ranked if
assessed using a different but equivalent instrument measuring the same construct. The
Rasch item separation index assesses the extent to which the items are distributed along
the continuum of the measured variable, capturing the range of item difficulty. In
contrast, the Rasch person separation index evaluates how effectively the test items
distinguish among respondents based on the target construct. According to Fisher
(2007), reliability values can be interpreted as follows: values below .67—.80 indicate

poor reliability, .81-.90 indicate fair reliability, .91-.94 indicate good reliability, and
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values above .94 indicate excellent reliability. Similarly, separation values are
interpreted as follows: 0.00-2.00 indicate poor separation, 2.00-3.00 indicate fair
separation, 3.00—4.00 indicate good separation, 4.00-5.00 indicate very good
separation, and values above 5.00 indicate excellent separation.

The results for the Evaluative Orthographic tests revealed an item reliability
value of .98, indicating that these results are highly likely to be replicated with a
different group of respondents of similar proficiency to the current participants. The
item separation value was 5.75, indicating that the test items effectively distinguished
participants into six levels of knowledge. The person reliability value was .97,
demonstrating that the results are replicable if the same participants were tested with
words of similar difficulty. Furthermore, the person ability separation value was 8.20,
indicating that the test distinguished eight distinct levels of participant ability.
Rasch PCA of Item Residuals

A key requirement of the Rasch model is that the data reflect a unidimensional
construct, meaning that all items measure the same underlying latent trait. To assess this
requirement, Winsteps performs a Principal Component Analysis (PCA) on the item or
person residuals. This analysis involves removing the primary Rasch dimension from
the data, leaving only the residuals (i.e., the unexplained parts of the observations).
Because residuals represent random noise, they should not form systematic patterns or
correlate with one another. If no systematic relationships are found, the measure is
considered unidimensional; however, systematic patterns in the residuals suggest the

presence of a secondary dimension.
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According to Linacre (2025), a measure can generally be considered
unidimensional if it accounts for 40-50% of the variance explained by the measures.
Additionally, the unexplained variance attributed to the first contrast should have an
eigenvalue below 3.0. Lastly, the variance explained by the items should be several
times greater than the variance explained by the first contrast. However, Linacre
emphasized that these criteria are broad guidelines rather than strict rules,
acknowledging that exceptions might occur. For example, the amount of variance in
person ability estimates influences item dimensionality statistics.

To assess whether the results reflected a unidimensional construct (i.e.,
orthographic vocabulary knowledge), I used Facets (Linacre, 2023) to produce a
Winsteps file and evaluated dimensionality. Following Linacre’s (2025)
recommendations, I reviewed the standardized item residual variance from a Rasch
PCA of the residuals. The variance explained by the measures was 48.30%, which falls
within the established 40—50% threshold. Additionally, the items accounted for 27.30%
of the variance. The first contrast explained 2.80% of the variance, with an eigenvalue
of 7.19, or just over 7 items. This small percentage indicated that the variable measured
was fundamentally unidimensional. Additionally, because items were grammatically
and semantically simple, it can be logically argued that the tests could measure little
else beside receptive vocabulary knowledge. Therefore, given the small percentage of
the first contrast as well as this logical argument, the evidence suggests that the tests
measured a unidimensional construct: orthographic receptive vocabulary knowledge.

The results are presented in Table 14.
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Table 14. Rasch PCA of Item Residuals for the Evaluative Orthographic Tests
Eigenvalue Observed  Expected

Total raw variance 255.21 100.00% 100.00%
Raw variance explained by measures 123.21 48.30% 47.40%
Raw variance explained by persons 53.46 20.90% 20.60%
Raw variance explained by items 69.75 27.30% 26.80%
Raw unexplained variance (total) 132.00 51.70% 100.00%
Raw unexplained variance in first contrast 719 2.80% 5.40%
Raw unexplained variance in the second contrast 5.91 2.30% 4.50%
Raw unexplained variance in the third contrast 4.71 1.80% 3.60%
Raw unexplained variance in the fourth contrast 4.53 1.80% 3.40%
Raw unexplained variance in the fifth contrast 4.03 1.60% 3.10%
Wright Map

The Wright map in Figure 9 illustrates the relationship between the 101
participants and the 132 orthographic word items. The logit scale, displayed on the left of
the map, represents the participants’ knowledge levels and the degree to which individual
words were known. Higher logits correspond to participants with greater word knowledge
and to words that were known by fewer participants. Conversely, lower logits represent
participants with less word knowledge and words that were more widely known.

The distribution of items and participants on the map indicates a wide range of
participant abilities and item difficulties, consistent with the reliability and separation
values. Notably, several participants are clustered around the +1.00 and +2.00 logit
levels, indicating that most participants had abilities exceeding the average item
difficulty. Two of the most widely known items, we (NGSL Item 16) and come (NGSL
Item 65), were among the 100 most frequent items on the NGSL. In contrast, the five
most challenging items—investigation (NGSL Item 1316), description (NGSL Item

1490), row (NGSL Item 1600), scheme (NGSL Item 1265), and witness (NGSL Item
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Figure 9. The Wright Map for the Evaluative Orthographic Tests. n = 101. Item labels
indicate the item type (orthographic), and each word’s respective NGSL ranking. * = two
participants; . = one participant.
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1640)—were among the lowest-frequency items tested. Interestingly, one item, dinner
(NGSL Item 1115), was found to be nearly as easy as come, despite being a much less
frequent word.

Evaluative Phonological Tests

The Evaluative Phonological Tests were identical to the Evaluative Orthographic
Tests, except that participants translated words after hearing them rather than reading
them. The same 132 items used in the Evaluative Orthographic Tests were included in the
phonological versions and analyzed for this study.

Item and Person Fit

The item infit MNSQ range was 0.59 to 1.77 (SD = 0.21), which met the criterion
range of 0.50 to 2.00. The outfit MNSQ range was 0.23 to 7.25 (SD = 0.96). Ten items
produced outfit MNSQ values exceeding the 2.00 threshold: we (NGSL Item 16), look
(NGSL Item 75), program (NGSL Item 240), paper (NGSL Item 425), contact (NGSL
Item 600), season (NGSL Item 750), challenge (NGSL Item 766), dream (NGSL Item
965), weather (NGSL Item 1066), and combination (NGSL Item 1550). The revised
Rasch logits, calculated after removing these items from the analysis, were highly
correlated with the logits produced for each item when misfitting items were retained (r
=.99, p <.001). Consequently, all items were retained in the analysis (see Table 15).

The person infit MNSQ range was 0.63 to 1.50 (SD = 0.19), which also fell within
the established criterion range. The outfit MNSQ range was 0.46 to 8.32 (SD = 0.93). Ten
participants (1025, 1042, 1046, 1048, 1070, 1101, 1109, 1116, 1119, and 1136) displayed
outfit misfit values exceeding the 2.00 threshold. However, to maximize the inclusion of

participants in the analysis, all participants were retained (see Table 16).
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Table 15. Evaluative Phonological Item Measures

Rasch Model  Total Total Obs. Infit Infit Outfit  Ouffit

ltem NGSL# measure SE score count ave.! MNSQ ZSTD MNSQ ZSTD
scheme 1265 4.82 0.73 2 101 "# 1 0.91 0.00 0.23 0.00
witness 1316 3.28 0.39 8 101 $# ! 092 -0.10 0.57 -0.30
investigation 1640 3.28 0.39 8 101 $# ! 090 -0.20 049 -0.50
annual 1175 3.01 0.35 10 101 %&#H 094 -0.10 0.79 0.00
contract 714 2.89 0.34 11 101 %% # 0.88 -0.50 048 -0.70
plenty 1365 2.78 0.33 12 101 %"#! 095 -0.10 0.79 -0.10
proceed 1540 2.78 0.33 12 101 %"#! 092 -0.30 0.52 -0.70
apparently 1275 2.67 0.32 13 101 0%0'# | 1.09 0.50 0.81 -0.10
experiment 1341 2.67 0.32 13 101 0%0'# | 097 -0.10 069 -0.30
row 1600 2.67 0.32 13 101 %'# | 0.82 -0.90 046 -0.90
description 815 2.57 0.31 14 101 %(#! 096 -0.10 0.73 -0.30
worth 1490 2.57 0.31 14 101 %(#! 0.82 -0.90 052 -0.80
generate 1424 2.48 0.30 15 101 %)# ! 0.89 -0.60 055 -0.80
internal 1515 2.39 0.30 16 101 Oo*#! 0.89 -0.60 055 -0.80
definition 1575 2.39 0.30 16 101 Oo*#! 0.83 -1.00 054 -0.90
except 840 2.22 0.29 18 101 %$H 0.86 -0.90 1.20 0.50
refer 865 2.22 0.29 18 101 %$H 0.91 -0.50 063 -0.70
eventually 1138 2.22 0.29 18 101 %$H# 0.83 -1.10 0.60 -0.80
argue 740 1.98 0.27 21 101 "0t | 0.89 -0.80 059 -1.00
monitor 1375 1.91 0.27 22 101 " 0.94 -0.40 065 -0.80
manufacture 1390 1.91 0.27 22 101 " 097 -0.20 0.63 -0.90
objective 825 1.84 0.27 23 101 23%! 098 -0.10 0.72 -0.70
beyond 950 1.84 0.27 23 101 23% 0.99 0.00 0.68 -0.80
possibility 1400 1.84 0.27 23 101 23% 0.84 -1.20 0.63 -0.90
crisis 400 1.77 0.26 24 101 24% 0.88 -0.90 1.23 0.70
further 1300 1.77 0.26 24 101 24% 0.91 -0.70 0.67 -0.80
blame 440 1.70 0.26 25 101 25% 098 -0.10 0.93 0.00
above 875 1.70 0.26 25 101 25% 0.88 -0.90 0.84 -0.30
theory 1625 1.70 0.26 25 101 25% 097 -0.20 069 -0.80
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Table 15. (continued)

Rasch Model Total Total Obs. Infit Infit Outfit Outfit

ltem NGSL # measure SE score count ave.! MNSQ ZSTD MNSQ ZSTD
court 590 1.63 0.26 26 101 26%! 1.14 1.20 1.89 2.20
current 615 1.63 0.26 26 101 26%! 0.74 -2.40 0.51 -1.60
lift 1165 1.57 0.26 27 101 27%! 1.10 0.90 1.16 0.50
status 1125 1.50 0.25 28 101 28%! 085 -1.30 0.79 -0.60
enable 1350 1.50 0.25 28 101 28%! 0.80 -1.90 0.57 -1.50
bottom 1240 1.25 0.25 32 101 32%! 0.93 -0.60 0.80 -0.60
promote 1290 1.19 0.25 33 101 33%! 0.74 -2.70 0.56 -1.80
average 690 1.13 0.24 34 101 34%! 1.11 1.00 1.24 0.90
agent 525 1.07 0.24 35 101 35%! 1.15 1.40 1.57 2.00
therefore 990 1.07 0.24 35 101 35%! 0.84 -1.50 0.66 -1.40
reflect 915 0.95 0.24 37 101 37%! 0.89 -1.00 0.70 -1.30
flat 449 0.89 0.24 38 101 38%! 1.35 3.10 1.60 2.20
wrong 575 0.89 0.24 38 101 38%! 0.97 -0.20 0.81 -0.80
decision 1075 0.89 0.24 38 101 38%! 0.75 -2.50 0.58 -2.10
manage 625 0.84 0.24 39 101 39%! 094 -0.60 0.90 -0.30
fee 1477 0.84 0.24 39 101 39% 0.87 -1.30 0.73 -1.20
matter 340 0.72 0.24 41 101 41% 0.80 -1.90 0.75 -1.20
rent 1564 0.60 0.24 43 101 43% 1.49 4.00 1.59 2.50
strike 776 0.55 0.24 44 101 44% 1.24 2.00 1.44 2.00
success 725 0.49 0.24 45 101 45% 1.12 1.00 1.02 0.10
personality 850 0.49 0.24 45 101 45% 085 -1.30 0.72 -1.50
avoid 1650 0.49 0.24 45 101 45% 0.80 -1.90 0.65 -2.00
empty 1590 0.43 0.24 46 101 46% 0.88 -1.10 0.77 -1.20
guess 675 0.37 0.24 47 101 47% 0.87 -1.10 0.79 -1.10
purchase 900 0.37 0.24 47 101 47% 0.83 -1.60 0.73 -1.50
whatever 1000 0.37 0.24 47 101 47% 0.78 -2.00 0.67 -1.90
act 515 0.32 0.24 48 101 48% 0.98 -0.10 1.13 0.70
advice 925 0.32 0.24 48 101 48% 0.95 -0.40 0.99 0.00
earn 1038 0.32 0.24 48 101 48% 0.75 -2.30 0.64 -2.20
explain 489 0.26 0.24 49 101 49% 0.84 -1.40 0.75 -1.40
engine 1465 0.20 0.24 50 101 50% 1.33 2.60 1.58 2.80
wood 1615 0.20 0.24 50 101 50% 1.09 0.70 1.15 0.80
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Table 15. (continued)

Rasch Model Total Total Obs. Infit Infit Outfit Outfit

ltem NGSL # measure SE score count ave.! MNSQ ZSTD MNSQ ZSTD
program 240 0.14 0.24 51 101 50%! 1.77 5.40 2.39 5.70
object 941 0.08 0.24 52 101 51%! 1.10 0.80 1.12 0.70
weight 976 0.08 0.24 52 101 51%! 1.00 0.00 1.01 0.10
tool 1225 0.08 0.24 52 101 51%! 0.80 -1.70 0.70 -1.80
combination 700 -0.03 0.24 54 101 53%! 1.62 4.30 2.05 4.60
fit 1550 -0.03 0.24 54 101 53% 1.12 0.90 1.07 0.40
including 163 -0.09 0.24 55 101 54% 0.91 -0.70 0.98 0.00
field 100 -0.15 0.24 56 101 55% 1.15 1.20 1.15 0.80
local 300 -0.15 0.24 56 101 55% 1.09 0.70 1.07 0.40
such 540 -0.15 0.24 56 101 55% 0.86 -1.10 0.73 -1.50
survive 1216 -0.15 0.24 56 101 55% 0.74 -2.20 0.68 -1.90
effect 315 -0.21 0.24 57 101 56% 0.82 -1.40 0.76 -1.30
temperature 1450 -0.27 0.25 58 101 57% 0.59 -3.80 0.53 -3.00
believe 225 -0.33 0.25 59 101 58% 1.05 0.40 1.16 0.80
husband 801 -0.33 0.25 59 101 58% 084 -1.20 0.77 -1.30
once 265 -0.39 0.25 60 101 59% 0.99 0.00 1.23 1.20
top 375 -0.39 0.25 60 101 59% 1.07 0.50 1.08 0.40
signal 465 -0.52 0.25 62 101 61% 1.08 0.60 1.28 1.40
community 500 -0.52 0.25 62 101 61% 1.07 0.50 1.15 0.70
sign 1500 -0.52 0.25 62 101 61% 0.98 0.00 0.97 0.00
rule 290 -0.58 0.25 63 101 62% 1.34 2.30 1.46 2.00
square 350 -0.58 0.25 63 101 62% 1.12 0.80 1.27 1.30
develop 415 -0.58 0.25 63 101 62% 0.80 -1.50 0.79 -1.00
forest 1100 -0.58 0.25 63 101 62% 0.75 -2.00 0.67 -1.80
possible 1441 -0.58 0.25 63 101 62% 0.71 -2.30 064 -1.90
truth 1525 -0.58 0.25 63 101 62% 0.65 -3.00 0.58 -2.40
off 150 -0.64 0.25 64 101 63% 1.05 0.30 1.1 0.50
category 1190 -0.71 0.25 65 101 64% 0.81 -1.40 0.86 -0.60
pair 365 -0.77 0.25 66 101 65% 1.51 3.30 1.87 3.20
host 1090 -0.77 0.25 66 101 65% 1.29 2.00 1.48 1.90
half 1325 -0.77 0.25 66 101 65% 1.05 0.30 1.16 0.70
wonder 665 -0.84 0.26 67 101 66% 1.39 2.60 1.36 1.50
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Table 15. (continued)

Rasch Model Total Total Obs. Infit Infit Outfit Outfit

ltem NGSL# measure SE score count ave.! MNSQ ZSTD MNSQ ZSTD
contact 600 -0.90 0.26 68 101 67% 1.71 4.30 2.28 4.10
drop 640 -0.90 0.26 68 101 67% 0.93 -0.40 1.00 0.00
order 215 -0.97 0.26 69 101 68% 1.17 1.20 1.02 0.10
central 890 -1.04 0.26 70 101 69% 1.15 1.00 1.26 1.00
safe 1025 -1.10 0.26 71 101 70% 0.73 -2.10 0.72 -1.10
health 475 -1.24 0.27 73 101 72% 0.81 -1.40 0.72 -1.00
sound 390 -1.32 0.27 74 101 73% 1.08 0.50 0.99 0.00
famous 325 -1.46 0.27 76 101 75% 1.05 0.30 1.29 0.90
soon 1015 -1.46 0.27 76 101 75% 0.71 -2.20 0.62 -1.30
need 90 -1.62 0.28 78 101 7% 1.06 0.40 1.71 1.80
repeat 140 -1.62 0.28 78 101 7% 1.12 0.80 0.99 0.00
another 550 -1.62 0.28 78 101 77% 0.75 -1.80 0.79 -0.50
focus 1251 -1.62 0.28 78 101 7% 0.74 -1.80 0.63 -1.10
long 115 -1.78 0.29 80 101 79% 1.30 1.80 1.71 1.70
dream 41 -1.86 0.29 81 101 80% 1.38 2.20 2.41 2.70
know 175 -1.86 0.29 81 101 80% 096 -0.20 1.14 0.40
again 965 -1.86 0.29 81 101 80% 0.78 -1.50 052 -1.30
forget 651 -1.95 0.30 82 101 81% 0.89 -0.60 0.79 -0.40
weather 1065 -2.04 0.30 83 101 82% 1.13 0.80 3.02 3.20
cry 1200 -2.13 0.31 84 101 83% 1.14 0.80 1.35 0.80
move 200 -2.22 0.31 85 101 84% 092 -0.40 0.83 -0.20
choice 565 -2.32 0.32 86 101 85% 1.17 0.90 0.91 0.00
come 30 -2.42 0.32 87 101 86% 1.1 0.60 1.93 1.50
heavy 65 -2.42 0.32 87 101 86% 095 -0.10 1.50 1.00
mistake 190 -2.42 0.32 87 101 86% 0.80 -1.00 0.54 -0.80
important 1050 -2.42 0.32 87 101 86% 0.93 -0.30 0.52 -0.90
say 1150 -2.42 0.32 87 101 86% 0.78 -1.20 0.46 -1.10
hope 250 -2.53 0.33 88 101 87% 0.85 -0.70 0.58 -0.70
popular 275 -2.65 0.34 89 101 88% 1.08 0.40 1.87 1.30
present 790 -2.65 0.34 89 101 88% 1.10 0.50 1.68 1.10
danger 1414 -2.65 0.34 89 101 88% 1.06 0.30 1.46 0.80
we 16 -2.90 0.37 91 101 90% 1.20 0.80 6.20 3.90



Table 15. (continued)

Rasch Model Total Total Obs. Infit Infit Outfit Outfit

ltem NGSL# measure SE score count ave.! MNSQ ZSTD MNSQ ZSTD
look 75 -2.90 0.37 91 101 90%)! 1.28 1.10 3.36 2.40
see 50 -3.04 0.38 92 101 91%)! 1.36 1.30 4.41 2.90
challenge 766 -3.04 0.38 92 101 91%! 0.97 0.00 0.95 0.10
paper 425 -3.36 0.42 94 101 93%! 1.18 0.60 7.25 3.50
season 750 -3.36 0.42 94 101 93%)! 1.27 0.90 4.45 2.50
dinner 1115 -3.36 0.42 94 101 93%! 1.07 0.30 0.88 0.10
try 125 -4.02 0.53 97 101 96%! 1.00 0.10 0.46 -0.10

ILT

Note. NGSL # = the item’s ranking in the New General Service List; Obs. ave. = the observed average calculated by dividing the Total
score by the Total count.
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Table 16. Evaluative Phonological Participant Measures

Rasch Total Total Obs. Infit Infit Outfit Outfit
Part. # measure Model SE  score count average MNSQ ZSTD MNSQ MNSQ
1042 2.58 0.31 117 132 89% 1.35 1.70 8.32 4.20
1116 2.39 0.30 115 132 87% 1.50 2.50 2.45 1.70
1048 2.06 0.28 111 132 84% 1.14 0.90 3.86 3.00
1133 1.70 0.26 106 132 80% 1.31 2.00 1.22 0.50
1025 1.57 0.26 104 132 79% 1.27 1.80 2.1 1.90
1110 1.57 0.26 104 132 79% 0.94 -0.40 1.64 1.30
1144 1.55 0.23 88 132 67% 1.14 1.10 1.21 0.70
1028 1.51 0.25 103 132 78% 0.85 -1.10 0.68 -0.60
1022 1.49 0.23 87 132 66% 0.83 -1.50 1.17 0.60
1051 1.49 0.23 87 132 66% 0.93 -0.50 0.71 -1.00
1125 1.44 0.25 102 132 77% 0.96 -0.20 0.71 -0.60
1127 1.39 0.23 85 132 64% 0.93 -0.60 0.80 -0.60
1045 1.38 0.25 101 132 77% 0.97 -0.10 1.14 0.40
1095 1.38 0.25 101 132 77% 1.19 1.40 1.09 0.30
1131 1.38 0.25 101 132 77% 1.05 0.30 1.92 1.80
1134 1.38 0.25 101 132 77% 1.29 2.00 1.31 0.80
1023 1.34 0.23 84 132 64% 0.91 -0.70 0.70 -1.10
1106 1.34 0.23 84 132 64% 0.90 -0.80 0.98 0.00
1119 1.32 0.25 100 132 76% 1.02 0.20 3.62 4.10
1038 1.26 0.24 99 132 75% 0.97 -0.10 0.90 -0.10
1088 1.26 0.24 99 132 75% 0.94 -0.40 0.88 -0.10
1101 1.26 0.24 99 132 75% 1.31 2.20 2.75 3.20
1015 1.24 0.22 82 132 62% 0.84 -1.40 0.67 -1.40
1128 1.20 0.24 98 132 74% 1.03 0.20 0.85 -0.20
1143 1.20 0.24 98 132 74% 1.10 0.70 1.40 1.00
1104 1.19 0.22 81 132 61% 1.14 1.20 1.11 0.50
1037 1.14 0.22 80 132 61% 0.86 -1.20 0.68 -1.40
1041 1.14 0.24 97 132 73% 1.1 0.90 1.20 0.60
1103 1.14 0.22 80 132 61% 1.05 0.40 0.90 -0.30
1097 1.09 0.22 79 132 60% 0.92 -0.60 1.32 1.20
1140 1.08 0.24 96 132 73% 1.09 0.70 0.91 -0.10
1137 1.03 0.24 95 132 72% 0.71 -2.60 0.50 -1.60

1082 0.99 0.22 77 132 58% 0.85 -1.40 0.76 -1.00
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Table 16. (continued)

Rasch Total Total Obs. Infit Infit Outfit Outfit
Part. # measure Model SE  score count average MNSQ ZSTD MNSQ MNSQ
1090 0.99 0.22 77 132 58% 0.92 -0.70 0.78 -0.90
1124 0.99 0.22 77 132 58% 1.00 0.00 0.88 -0.40
1136 0.97 0.24 94 132 71% 1.46 3.30 2.30 2.90
1043 0.94 0.22 76 132 58% 0.97 -0.20 1.12 0.50
1109 0.94 0.22 76 132 58% 1.37 3.00 2.05 3.60
1122 0.94 0.22 76 132 58% 1.03 0.20 0.95 -0.10
1029 0.86 0.23 92 132 70% 1.02 0.10 1.11 0.40
1040 0.86 0.23 92 132 70% 0.82 -1.50 0.61 -1.30
1118 0.84 0.22 74 132 56% 0.69 -3.10 0.64 -1.70
1031 0.81 0.23 91 132 69% 0.86 -1.20 1.14 0.50
1121 0.81 0.23 91 132 69% 1.23 1.80 1.39 1.20
1126 0.79 0.22 73 132 55% 0.74 -2.60 0.56 -2.20
1046 0.75 0.23 90 132 68% 1.25 1.90 2.07 2.80
1098 0.75 0.23 90 132 68% 1.21 1.70 1.23 0.70
1130 0.75 0.23 90 132 68% 1.06 0.40 1.42 1.30
1146 0.74 0.22 72 132 55% 0.74 -2.60 0.60 -2.00
1091 0.70 0.22 71 132 54% 0.79 -2.10 0.93 -0.20
1123 0.70 0.23 89 132 67% 1.35 2.70 1.21 0.70
1035 0.65 0.22 70 132 53% 0.96 -0.30 0.94 -0.20
1086 0.54 0.23 86 132 65% 1.09 0.80 0.96 0.00
1108 0.54 0.23 86 132 65% 1.26 2.10 1.49 1.60
1027 0.39 0.23 83 132 63% 0.99 0.00 1.18 0.70
1107 0.39 0.23 83 132 63% 1.04 0.40 1.28 1.00
1049 0.36 0.22 64 132 48% 0.96 -0.30 1.05 0.20
1057 0.31 0.22 63 132 48% 1.09 0.90 1.10 0.50
1089 0.19 0.22 79 132 60% 1.08 0.70 1.22 0.90
1063 0.12 0.22 59 132 45% 0.83 -1.60 0.73 -1.20
1034 0.07 0.22 58 132 44% 1.09 0.80 1.11 0.50
1026 -0.01 0.22 75 132 57% 1.14 1.20 1.12 0.50
1012 -0.03 0.22 56 132 42% 0.87 -1.20 0.71 -1.20
1141 -0.03 0.22 56 132 42% 0.99 0.00 1.05 0.30
1053 -0.13 0.22 54 132 41% 0.77 -2.30 0.57 -2.00

1020 -0.28 0.22 51 132 39% 0.89 -1.00 0.76 -0.90
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Table 16. (continued)

Rasch Total Total Obs. Infit Infit Outfit Outfit
Part. # measure Model SE  score count average MNSQ ZSTD MNSQ MNSQ
1139 -0.28 0.22 51 132 39% 0.99 0.00 0.81 -0.70
1017 -0.30 0.22 69 132 52% 0.90 -0.90 0.93 -0.20
1077 -0.43 0.23 48 132 36% 0.88 -1.00 0.73 -1.00
1013 -0.53 0.23 46 132 35% 0.90 -0.80 0.85 -0.40
1014 -0.53 0.23 46 132 35% 0.63 -3.60 0.48 -2.10
1062 -0.59 0.23 45 132 34% 0.79 -1.90 0.58 -1.60
1052 -0.64 0.23 44 132 33% 0.73 -2.50 0.53 -1.70
1024 -0.91 0.24 39 132 30% 1.1 0.80 0.94 0.00
1050 -0.93 0.22 56 132 42% 0.84 -1.50 0.67 -1.50
1071 -0.97 0.24 38 132 29% 0.78 -1.80 0.56 -1.30
1060 -1.08 0.24 36 132 27% 1.14 1.10 0.92 0.00
1145 -1.08 0.24 36 132 27% 1.13 1.00 0.95 0.00
1068 -1.14 0.24 35 132 27% 0.80 -1.60 0.70 -0.70
1074 -1.18 0.22 51 132 39% 0.85 -1.40 0.88 -0.30
1115 -1.20 0.24 34 132 26% 0.94 -0.40 0.98 0.00
1117 -1.20 0.24 34 132 26% 1.46 3.10 1.64 1.40
1061 -1.26 0.25 33 132 25% 1.16 1.20 1.11 0.40
1067 -1.26 0.25 33 132 25% 0.82 -1.40 0.64 -0.80
1080 -1.38 0.25 31 132 23% 0.75 -2.00 0.51 -1.20
1147 -1.38 0.25 31 132 23% 1.08 0.60 0.83 -0.20
1081 -1.43 0.23 46 132 35% 0.81 -1.70 0.62 -1.40
1076 -1.45 0.25 30 132 23% 0.85 -1.10 0.75 -0.40
1070 -1.51 0.25 29 132 22% 1.49 3.10 2.16 2.00
1065 -1.59 0.23 43 132 33% 1.03 0.30 0.81 -0.50
1056 -1.64 0.26 27 132 20% 0.87 -0.80 0.85 -0.10
1084 -1.64 0.26 27 132 20% 0.82 -1.30 0.55 -0.90
1058 -1.78 0.27 25 132 19% 0.86 -0.90 0.58 -0.70
1079 -2.00 0.28 22 132 17% 0.70 -2.10 0.46 -0.90
1083 -2.08 0.28 21 132 16% 0.97 -0.10 0.70 -0.30
1087 -2.22 0.25 32 132 24% 1.14 1.00 0.86 -0.20
1059 -2.28 0.25 31 132 23% 0.94 -0.30 0.73 -0.50
1138 -2.48 0.26 28 132 21% 0.96 -0.20 0.67 -0.60

1054 -2.50 0.31 16 132 12% 0.85 -0.80 0.74 -0.10
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Table 16. (continued)

Rasch Total Total Obs. Infit Infit Outfit Outfit
Part. # measure Model SE  score count average MNSQ ZSTD MNSQ MNSQ
1075 -2.68 0.27 25 132 19% 0.80 -1.40 0.50 -0.90
1066 -3.03 0.35 11 132 8% 0.98 0.00 0.89 0.20

Note. Obs. average = the observed average calculated by dividing the Total score by the Total count.



Reliability and Separation

The Rasch item reliability estimate was .97, and the item separation value was
6.05. These values indicate that the results are generalizable to participants of similar
proficiency to those in this study and that the items represent six levels of knowledge.
The Rasch person ability reliability estimate was .96 with a separation value of 5.23,
indicating that five levels of ability were distinguished through the test. Furthermore,
the results are likely replicable if the same participants were given other words of
similar difficulty. The mean person measure was 0.16, slightly above the mean item
measure of 0.00. The close alignment of these means suggests that this version of the
test items is well-targeted for the sample.
Rasch PCA of Item Residuals

Similar to the Evaluative Orthographic Tests, I examined item dimensionality by
analyzing the percentage of unexplained variance through a Rasch PCA of item
residuals. The variance explained by the measures was 46.40%, which falls within the
40-50% threshold recommended by Linacre (2025). The items accounted for 25.70% of
the variance. The eigenvalue of the variance explained by the first contrast was 6.06, or
just over 6 items, and explained 2.80% of the variance, thereby indicating that the
variable being measured was fundamentally unidimensiona. Additionally, as with the
orthographic items, the phonological items were embedded in non-defining,
decontextualized sentences. Overall, the results suggest that the test measured a single
construct: phonological receptive vocabulary knowledge. The detailed output is

presented in Table 17.
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Table 17. Rasch PCA of Item Residuals for the Evaluative Phonological Tests
Eigenvalue Observed  Expected

Total raw variance 246.31 100.00% 100.00%
Raw variance explained by measures 114.31 46.40% 45.90%
Raw variance explained by persons 50.88 20.70% 20.40%
Raw variance explained by items 63.42 25.70% 54.10%
Raw unexplained variance (total) 132.00 53.60% 100.00%
Raw unexplained variance in first contrast 6.06 2.50% 4.60%
Raw unexplained variance in the second contrast 4.96 2.00% 3.80%
Raw unexplained variance in the third contrast 4.63 1.90% 3.50%
Raw unexplained variance in the fourth contrast 4.22 1.70% 3.20%
Raw unexplained variance in the fifth contrast 3.96 1.60% 3.00%
Wright Map

The Wright map in Figure 10 illustrates the relationship between the 101
participants and the 132 phonological word items. The distribution of items and
participants reflects a broad range of participant ability and item difficulty, though
participants were somewhat less dispersed among the phonological items compared to the
orthographic ones. This finding indicates that participants exhibited greater variability in
their ability to identify words orthographically than phonologically.

The map also highlights that several participants clustered around the +1-logit
area, which is slightly lower than the cluster observed on the Evaluative Orthographic
Wright map. This result indicates that while the mean participant ability exceeded the
average item difficulty, their phonological word recognition abilities were overall lower
than their orthographic recognition abilities. As with the orthographic items, the influence
of frequency on item difficulty is apparent.

Excluded Anchor Items
As a final step in data preparation, I removed four anchor item values from the

final 1,650-item analyses of orthographic and phonological items. Due to a programming
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Flgure 10. The Wright Map for the Evaluative Phonological Tests. » = 101. Item labels
indicate the item type (phonological) and the word’s respective NGSL ranking. * = two
participants, . = one participant.
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error that caused these words to not be measured in both modalities during the Evaluative
Tests, I excluded the anchor logit values for the orthographic anchor item weather
(NGSL Item 1066) and the phonological anchor item primary (NGSL Item 1065).

In addition, I examined high displacement values among anchor items. These
values were produced during the Evaluative Orthographic and Phonological Tests and
compared with those generated for the same items during the weekly Orthographic and
Phonological Receptive Knowledge tests. Rasch displacement values quantify the
difference between an item’s anchored difficulty value and the value it would have had if
it were unanchored (Linacre, n.d.). There is no consensus on a specific threshold for
excessive displacement. However, Wright and Douglas (1976, as cited in O’Neill et al.,
2013) suggested that random displacements below 0.50 logits do not significantly affect
test instruments. Linacre further proposed that psychometricians should evaluate
displacement thresholds based on the specific trade-offs involved in their analyses.

In this study, anchor items represented only 6.25% of the total items, so I retained
as many as possible. The results of the Evaluative Orthographic Tests revealed 59 items
with displacement logit values exceeding the £0.50 threshold. Of these, we (NGSL Item
16) had a displacement logit of 10, making it an outlier that was excluded as an anchor
item. Among the remaining items, 30 had displacement logits between 0.50 and 2.29,
while 28 ranged from -0.50 to -1.16. These values, although exceeding the +0.50
threshold, were less extreme and showed a steady progression. Consequently, I retained
the measure logits for these items as anchor values in the 1,650-item orthographic
knowledge Winsteps control file. In total, 130 orthographic item logits were included as

anchors.
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For the Evaluative Phonological Tests, 38 items exhibited displacement logit
values beyond the +0.50 threshold. Of these, 19 ranged from 0.50 to 1.59, and 18 ranged
from -0.51 to -1.21. The clear outlier was scheme (NGSL Item 1265), with a
displacement logit of -3.10. Therefore, its anchor logit was excluded from the 1,650-item
phonological knowledge Winsteps control file. All other 130 anchor values were
retained. This information is summarized in Table 18.

Table 18. Summary of Anchor Items Excluded From the Final Rasch Analyses

Anchor items removed Reason and result
we (orthographic; NGSL Item 16) Large displacement value (10).

weather (orthographic; NGSL Item 1066) Measured in the Evaluative
Orthographic Tests, but not the
Evaluative Phonological Tests.

primary (phonological; NGSL Item 1065) Measured in the Evaluative
Phonological Tests, but not the
Evaluative Orthographic Tests.

scheme (phonological: NGSL Item 1265) Large displacement value (-3.10).

Orthographic Receptive Vocabulary Knowledge Tests

The Orthographic Receptive Vocabulary Knowledge Tests were administered
weekly, consisting of 50 questions per week over 33 weeks. In total, 1,650 orthographic
items were tested, corresponding to Items 1 through 1650 of the New General Service
List (Browne et al., 2013). Data were collected from 228 participants, though the number
of participants who completed each test varied.
Item and Person Fit

Due to the size of the data set, the results are presented in Appendix E. As with
the evaluative orthographic and phonological tests, the orthographic (and phonological)
receptive vocabulary knowledge test item results table displays values for the following

measurces:
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a. the word item (Item),
b. the frequency rank of the item in the New General Service List (Browne et al.,
2013) (NGSL #),

c. the logit (knowledge) measure (Rasch meas.),

d. the model standard error for each item (Model SE),

e. the number of participants who correctly translated the item (7otal score),

f. the number of participants who attempted the item (101 for all items) (7otal

count),

g. the test average value (Obs. av.),

h. the Rasch model-adjusted test average value (Fair av.)

i. the infit mean-square value (Infit MNSQ),

j. the infit z-score (Infit ZSTD),

k. the outfit mean-square value (Outfit MNSQ),

1. the outfit z-score (Outfit ZSTD),

m. the displacement values representing the distance between the anchor items’
original estimates and their estimates on the weekly vocabulary knowledge
tests (Item Displ.).

The fair average value is similar to the observed mean (i.e., the percentage of
correct answers to incorrect answers), but through the many-facet Rasch model are
adjusted to account for the differences in modality and test-taking order. I describe the
utility of the fair average value in detail in Chapter 5. Rasch item displacement values
indicate the difference between the difficulties of an item when anchored and

unanchored.
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The item infit mean square (MNSQ) values for items that were not universally
known ranged from 0.36 to 3.16 (SD = 0.20). Eight items exceeded the infit MNSQ
threshold of 2.00: come (NGSL Item 65; infit MNSQ = 3.16), try (NGSL Item 125; infit
MNSQ = 2.76), again (NGSL Item 175; infit MNSQ = 2.24), and important (NGSL Item
190; infit MNSQ = 2.14), present (NGSL Item 275; infit MNSQ = 2.81), top (NGSL Item
375; infit MNSQ = 3.05), sound (NGSL Item 390; infit MNSQ = 2.48), and danger
(NGSL 1414; infit MNSQ = 2.77). The outfit MNSQ values ranged from 0.08 to 8.32
(SD = 0.64), with 87 items exceeding the 2.00 threshold.

To assess the impact of misfitting items, I conducted an additional analysis after
removing these items from the dataset. The revised item difficulty estimates (logits) were
highly correlated with those from the full dataset (» = .99, p = .05). Given this high
correlation and the extensive size of the dataset, all items were retained in the final
analysis.

The person infit MNSQ values ranged from 0.55 to 1.69 (SD = 0.19), while the
outfit MNSQ values ranged from 0.15 to 7.47 (SD = 0.74). Among the participants, 13
had outfit MNSQ values above 2.00 (1003, 1011, 1041, 1046, 1070, 2021, 2022, 2038,
2051, 2053, 2056, 2058, and 2070). However, similar to the Evaluative Orthographic
Test data, the relatively small sample size for certain items (50 to 60 respondents in some
cases) made it necessary to consider the potential negative effects of excluding
participants on the Rasch model and the vocabulary knowledge estimates. Due to the size
of the participant sample I have provided the detailed output of results in Appendix G. As
with the evaluative orthographic participant table, the orthographic and phonological test

tables include values of the following measures:

182



a.  the participant’s numeric label (Part. #),

b.  the person ability logit value (Rasch meas.),

c.  the model standard error value (Model SE),

d.  the number of items the participant correctly translated (7Total score),

e.  the total number of items attempted (132 items for each participant) (Total

count),

f. the participant’s test score average (Obs. av.),

g.  the Rasch model-adjustest test score average (Fair av.)

h.  the infit mean-square value (Infit MNSQ),

1. the infit z-score (Infit ZSTD),

] the outfit mean-square value (Outfit MNSQ),

k. the outfit z-score (Outfit ZSTD),

Upon further inspection of the participants’ results, I identified a pattern among
eight of the 14 participants: these individuals had completed only one of the 33
vocabulary quizzes administered during the study. As a result, their ability estimates were
based on responses to only 50 items, whereas most participants’ estimates were based on
responses to hundreds of items. This limited dataset likely contributed to their outfit
misfit values. For this reason, as well as to ensure that each Rasch item logit was
produced from responses by at least 50 participants, I retained the full sample of 228
participants for the final analysis.
Reliability and Separation

The Rasch item reliability estimate was .93, and the separation value was 3.63. As

with previous item sets, these results indicate that the items are generalizable to

183



participants of similar proficiency levels as those in this study. The analysis indicated that
the items reliably represent between three and four levels of difficulty. The Rasch person
ability reliability estimate was .96 and the separation value was 4.96, indicating that the
test successfully distinguished five levels of participant ability. The mean Rasch person
measure was 0.91, which was centered above the mean item measure of -0.16. While the
means were relatively close, this comparison suggests that the participant sample
predominantly consisted of individuals who knew the majority of the tested items.
Test-Taking Order

The order of test administration—either orthographic before phonological (OP)
or phonological before orthographic (PO)—was included as a facet in the analysis to
account for potential testing bias. Such bias could arise if participants encountered an
item in one modality after having previously seen it in the other modality.

Consequently, the Rasch item and person logits were adjusted during the analysis.

The Rasch logits for the orthographic-phonological (OP) order were 0.14, while
those for the phonological-orthographic (PO) order were -0.14. To determine whether
the difference between these values exceeded two standard deviations and was
statistically significant, I calculated a standardized difference using the following

formula:

@AB;CG D+,EF
%GH ( GH

where

@AB;Gnd @AB;Gre the mean logits for the OP and PO test orders,
respectively,

&', and &' - are their corresponding standard errors.
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The standard error for both OP and PO orders was 0.01. Substituting these values
into the formula produced a z-value of 19.80, indicating a highly significant difference
between the orthographic scores when administered in contrasting orders. This result
indicated that orthographic words were more easily translated after the participants first
encountered them phonologically.

Rasch PCA of Item Residuals

The Rasch measures accounted for 40.0% of the variance, which falls within the
40-50% range suggested by Linacre (2025). The eigenvalue of the variance explained
by the first contrast was 50.07, exceeding the recommended criterion of less than 3.00.
However, this elevated value can be partially attributed to inflation caused by the large
sample size (1,650 items). Additionally, the variance explained by the items was
14.30% greater than the variance explained by the first contrast, which accounted for
only 1.80% of the total variance. The first contrast consisted primarily of high-
frequency items with low logit values, indicating a cluster of words that were well-
known by the participant sample. As discussed previously, other factors—such as
unavoidable variation in the provided example sentences—also likely influenced

participants’ response patterns somewhat. The detailed output is provided in Table 19.

Table 19. Rasch PCA of Item Residuals for the Weekly Orthographic Tests

Eigenvalue Observed  Expected

Total raw variance 2767.06  100.00% 100.00%
Raw variance explained by measures 1117.06 40.00% 40.50%
Raw variance explained by persons 399.36 14.40% 14.50%
Raw variance explained by items 717.75 25.90% 26.00%
Raw unexplained variance (total) 1650.00 59.60% 100.00%
Raw unexplained variance in first contrast 50.09 1.80% 3.00%
Raw unexplained variance in the second contrast 36.11 1.30% 2.20%
Raw unexplained variance in the third contrast 31.52 1.10% 1.90%
Raw unexplained variance in the fourth contrast 29.40 1.10% 1.80%
Raw unexplained variance in the fifth contrast 25.74 0.90% 1.60%
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Phonological Receptive Vocabulary Knowledge Tests

Similar to the Orthographic Knowledge Tests, the Phonological Receptive
Vocabulary Knowledge Tests were conducted weekly, with 50 items administered each
week over 33 weeks, totaling 1,650 items. The same 228 participants completed both
the orthographic and phonological tests, ensuring that every participant was tested in
both modalities. As noted, the order of test administration was randomized.

Item and Person Fit

The item infit MNSQ values ranged from 0.50 to 2.14 (SD = 0.16), and the outfit
MNSQ values ranged from 0.09 to 9.00 (SD = 0.63). Of these values, 64 items exceeded
the 2.00 threshold. A subsequent analysis was conducted with these misfitting items
removed, revealing a high correlation between the revised and original item logits (»
= .98, p =.05). Consequently, and in line with previous analyses, all items were retained.
Detailed item statistics are provided in Appendix F.

For participants, the infit MNSQ values ranged from 0.60 to 1.65 (SD = 0.18), and
the outfit MNSQ values ranged from 0.25 to 4.52 (SD = 0.55). Eleven participants had
outfit values exceeding 2.00. As in earlier analyses, all participants were retained due to
several considerations: six of these misfitting participants completed only one of the 33
tests, making their scores more prone to misfit compared to participants who completed
multiple tests. Moreover, retaining as many participants as possible was necessary to
meet the requirements for parametric statistical tests. The full output is provided in

Appendix H.
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Reliability and Separation

The Rasch item reliability estimate was .96, with a separation value of 4.68,
indicating that the data set reliably represented five distinct levels of item knowledge.
The high reliability estimate suggests that the results are generalizable to participants
with similar proficiency levels. The person ability reliability estimate was .96, with a
separation value of 5.24 indicating that five levels of participant ability were
distinguished by the test. The mean person measure was 0.49, slightly higher than the
mean item measure of 0.21. Compared to the orthographic analysis, these means are
closer, suggesting that the participants could generally identify more than half of the
phonological items but performed less well in this modality than in the orthographic
modality.
Test-Taking Order

For phonological items, the Rasch logits for the OP test order (orthographic-first)
were -0.40, and for the PO order (phonological-first), they were 0.40. Similar to
orthographic items, this finding indicated that the phonological items were easier to
answer when participants encountered the words orthographically first. The distance
between these logits (0.80) was larger than the 0.28 distance observed for orthographic
items in contrasting test orders. This result indicated that test-taking order had a greater
impact on phonological scores than on orthographic scores. The standard errors for both
the OP and PO orders were 0.01, resulting in a z-value of 56.6, indicating a highly

significant difference between phonological scores for the two test-taking orders.
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Rasch PCA of Item Residuals

The variance explained by the Rasch measures was 33.90%, which falls below the
40% threshold suggested by Linacre. However, the items explained 20.60% of the
variance in knowledge estimates, a value 7.90 times greater than the variance explained
by the first residual contrast. The first residual contrast explained a relatively small
proportion of variance (2.60%) and its eigenvalue (65.85) was likely inflated due to the
large number of items. This result supports the conclusion that the measured variable was
fundamentally unidimensional. The full output is provided in Table 20.

Table 20. Rasch PCA of Item Residuals for the Weekly Phonological Tests
Eigenvalue Observed  Expected

Total raw variance 2497.67 100.00% 100.00%
Raw variance explained by measures 847.67 33.90% 43.20%
Raw variance explained by persons 322.21 13.30% 16.90%
Raw variance explained by items 515.46 20.60% 26.20%
Raw unexplained variance (total) 1650.00 66.10% 100.00%
Raw unexplained variance in first
contrast 65.85 2.60% 4.00%
Raw unexplained variance in the second
contrast 41.08 1.60% 2.50%
Raw unexplained variance in the third
contrast 30.87 1.10% 1.90%
Raw unexplained variance in the fourth
contrast 26.91 1.10% 1.60%

Test-Taking Order Analysis
To investigate the overall effect of test-taking order on word difficulty estimates
from each modality I amalgamated all 3,300 items (1,650 measures both for each item’s
orthographic form and phonological form) into a single Facets control file that included
three facets: Items, Persons, and Combination. The Combination facet combined the
previously described Order and Mode facets, and grouped the estimates into four

categories: (a) orthographic words answered before phonological (OPO), (b)
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phonological words answered after orthographic (OPP), (¢) phonological words answered
before orthographic (POP), and (d) orthographic words answered after phonological
(POO). The bias estimates for each item type based on test-taking order are presented in
Table 21.

The output from the Combination facet showed 62,550 counts for items tested in
the PO order and 61,050 counts for those tested in the OP order. This result indicated that
49% of items were tested in the OP order, and 51% in the PO order, suggesting that the
test-taking order was balanced. The difference between orthographic logits was 0.28,
while the difference for phonological logits was 0.77. This result indicated that the testing
effect was much more pronounced for phonological items than for orthographic ones. In
other words, orthographic word estimates were less influenced by the order of
presentation than phonological ones. This result suggested that the PO order might
provide a closer estimate of Japanese EFL learners’ mode-specific receptive vocabulary
knowledge than the OP order, or even a counter-balanced design such as the one used in

this study.

Table 21. Test-Taking Order Results

Total Total Rasch Model Infit Infit Outfit Outfit

score count  measure SE MNSQ ZSTD MNSQ ZSTD
OPO 40,274 61,050 -0.21 0.01 1.00 0.50 1.08 3.70
OPP 38,446 61,050 -0.03 0.01 0.98 -2.80 1.07 3.70
POO 43,684 62,550 -0.49 0.01 1.03 4.40 1.13 5.80
POP 32,399 62,500 0.74 0.01 0.99 -1.10 0.99 -0.70

Note. OPO = words that were tested in orthographic form before phonological form; OPP = words
that were tested in phonological form after orthographic form; POO = words that were tested in
orthographic form after phonological form; POP = words that were tested in phonological form
before their orthographic form.
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Summary of the Preliminary Analyses
In this chapter I first described how the data were prepared for the Rasch analyses
in this study and then provided validity evidence for the tests used in this study as
measuring the constructs of orthographic and phonological receptive vocabulary
knowledge. In the next chapter, Results, I present the quantitative results used to answer

the research questions for the present study.
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CHAPTER 5
RESULTS

In this chapter I present the results of the quantitative analyses conducted to
answer the research questions outlined in Chapter 2. Each research question is addressed
individually, using data from the measures described in Chapter 4. In Chapter 6, I provide
a detailed discussion of these results, interpreting the findings within the context of
existing research and theoretical frameworks.

Research Question 1: The Hierarchy of More and Less Widely Known High-
Frequency Words

Research Question 1 examined the extent to which a hierarchy of high-frequency
English word knowledge was evident among Japanese university EFL learners. The
dataset consisted of 1,650 items, each assessed twice—once orthographically and once
phonologically—resulting in a total of 3,300 observations, with each word having both an
orthographic and a phonological estimate.

The Facets output from the Rasch analyses is presented in two appendices.
Appendix E contains the knowledge hierarchy of the 1,650 orthographic items, and
Appendix F presents the hierarchy of the 1,650 phonological items. Among the items, 71
were answered correctly by all participants, and six were answered incorrectly by all (see
Table 22). Specifically, 60 orthographic words always were correct, except for one with
no correct responses, while 11 phonological words always were correct, except for five
with no correct responses. Apart from those items, an additional 90 orthographic items
displayed infit or outfit MNSQ values greater than 2.00, indicating that they misfit the

Rasch model (see Appendix I).

191



Table 22. Items Known and Unknown by All Participants

Total
number
Orthographic items you (10), 1 (20), good (56), people (57), very (63), 60
known by all new (79), long (115), number (127), start (136), next
(151), question (181), big (184), run (192), money
(201), name (206), read (207), open (214), yes (228),
love (229), today (246), car (260), city (269), hard
(298), picture (509), station (709), player (715), red
(800), box (860), message (862), mix (1027), title
(1055), sample (1060), video (1063), weather (1066),
truth (1100), speed (1104), dinner (1115), partner
(1134), ball (1199), map (1210), busy (1231), ticket
(1247), flower (1299), kitchen (1305), jump (1322),
spring (1330), lunch (1332), 1340 (coach), wash
(1366), actor (1367), egg (1379), camera (1388),
swim (1389), coffee (1393), museum (1395), gift
(1425), wake (1506), frame (1509), desk (1586), tea
(1597)

Orthographic items conservative (1618) 1
known by none

Category Items and NGSL numbers

Phonological items change (113), name (206), room (254), enjoy (504) 11
known by all tired (1329), coach (1340), wash (1366), swim
(1389), museum (1395), slowly (1510), desk (1586)

Phonological items threat (1346), conservative (1618), opposition 5
known by none (1620), debt (1622), participant (1648)

Particular attention was given to items with both infit MNSQ and ZSTD values
greater than 2.00 because (a) infit statistics are more sensitive to response patterns within
the expected difficulty range than outfit statistics, and (b) ZSTD scores indicate whether
the MNSQ values reflect true misfit or are due to chance. Seven orthographic items met
these criteria and are listed in Table 23.

The reason for this misfit appeared to be that these items, along with several
others displaying misfitting outfit MNSQ values, were anchor items. The item
displacement values for each indicated a significant discrepancy greater than 0.50 logits

between the item’s difficulty estimate when measured through the Week 1 and Week 2
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Evaluative Tests and when measured during the weekly tests. The likely cause was that
six of these items, with the exception of danger (NGSL Item 1414; infit MNSQ = 2.77),
were initially administered to a sample of both lower- and higher-proficiency learners,
but were later administered only to lower- (¢ry, again, important, top, and sound) or

higher-proficiency (danger) learners.

Table 23. Orthographic Misfitting Items With Fit Values Greater Than 2.00

NGSL Rasch Model Infit Infit Outfit Outfit Item

Item # meas. SE MNSQ ZSTD MNSQ ZSTD displ.
try 125 -2.98 0.73 2.76 2.10 2.42 1.20 2.08
again 175  -2.79 0.57 2.24 2.20 1.56 0.80 1.40
important 190 -2.07 0.44 2.14 2.90 1.77 1.30 1.82
top 375 -2.98 0.65 3.05 2.60 2.52 1.40 2.29
sound 390 -2.32 0.51 2.48 2.80 2.63 1.90 2.13
drop 640 -2.19 0.51 2.02 2.00 1.98 1.10 1.24

danger 1414 -1.35 0.59 2.77 2.60 247 1.50 2.04
Note. NGSL # = the item’s ranking in the New General Service List; Item displ. = Item
displacement, representing the distance between the anchor items’ original estimates and their
estimates on the weekly vocabulary knowledge tests.

Among the phonological items, 67 displayed misfit greater than 2.00, excluding
those known by all or no participants (see Appendix J). However, no items had both infit
MNSQ and ZSTD values above 2.00. This analysis left 1,499 orthographic and 1,567
phonological items that fit the Rasch model and effectively discriminated between
learners with different degrees of vocabulary knowledge. As described in Chapter 4, even
with misfitting items included, the item difficulty reliability indices for both orthographic
and phonological items exceeded .90, indicating that their inclusion did not distort the
model. Therefore, I retained them for further analyses.

These findings suggest that, for both orthographic and phonological items, the

hierarchy of word difficulty generally aligned with the Rasch model, supporting the
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hypothesis that some words are consistently better known than others. Furthermore, the
results indicated that if learners know several lesser-known words, it can generally be
assumed that they also know the more widely known words within the hierarchy.
Additionally, as reported in Chapter 4, 1,447 orthographic and 1,513 phonological items
had discrimination values close to 1.00, confirming their usefulness in distinguishing
learners with different vocabulary sizes. There also was considerable redundancy among
items with similar difficulty estimates, which was expected given the large number of
items measured.

Finally, I assessed the generalizability of the results to the broader population of
Japanese university learners of similar proficiency. Because the Rasch model alone does
not guarantee that estimates produced from a sample of items or participants will be
replicated with other items or participants from a homogeneous population, additional
evidence was necessary. To assess the generalizability of the data, I used two methods
similar to those used by Beglar (2010) to determine whether (a) different item
combinations from the 1,650-item set produced comparable person ability estimates and
(b) the relative difficulty of items would be reproducible among participants of similar
backgrounds (e.g., Japanese university EFL learners in Japan).

First, I compared person estimates derived from subsets of the 1,650-item set with
those produced from the full set. For this purpose, I created two 165-item subsets by
selecting five items from each 50-word frequency band. For Version A, I began with
NGSL Item 2 and selected every 10th item thereafter (e.g., NGSL Item 2, NGSL Item 12,

etc.). For Version B, I started with NGSL Item 3 and followed the same pattern.
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When compared to the Rasch person ability estimates from the full 1,650-item set,
the Pearson correlations for the orthographic tests were strong (» = .85 for Version A and
r = .80 for Version B). The phonological versions showed similar correlations (r = .86 for
Version A and » = .80 for Version B). These values represented a strong relationship
(Plonsky & Oswald, 2014) indicating that different subsets of items, when spaced
according to frequency, yielded comparable ability estimates.

Second, I assessed measurement error in the Rasch item difficulty logits.
Following Beglar’s (2010) approach, I compared Rasch item reliability and separation
values across progressively smaller subsets of evenly distributed items. The first subset
included five items per band (165 total), followed by four items per band (132 total), then
three (99 total), and finally two (66 total). As shown in Table 24, all orthographic and
phonological subsets produced item reliability and separation values comparable to those
of the full item set. This result indicated that all test versions maintained high reliability
and produced consistent Rasch difficulty estimates. Together, these findings support the
generalizability of the relative difficulty order of the words to Japanese university EFL
learners. In summary, the participants exhibited a clear and consistent hierarchy of word
knowledge in both orthographic and phonological forms.

Table 24. Rasch Item Reliability and Separation Values for All Items and Four Sub-
Samples

Numbers
sampled Rasch Rasch Rasch Rasch
Number of per 50- orth.item  orth.item phon.item phon. item
items word band  reliability  separation  reliability separation
1,650 All .93 3.63 .96 4.68
165 (Ver. A) 5 .94 3.83 .96 4.63
132 4 .93 3.71 .96 4.98
99 3 .93 3.64 .92 3.34
66 2 94 4.04 .96 4.89
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Research Question 2: Measures of Comparative Orthographic and Phonological
High-Frequency Word Knowledge

Research Question 2 concerned the degree to which Japanese EFL learners know
the 1,650 highest-frequency words from the NGSL when encountered orthographically
and phonologically. To answer this question, I first evaluated the participants’ test scores
for the 33 50-item orthographic and phonological tests.

To conduct parametric statistical analyses on the datasets, one common
requirement is that the data be normally distributed (Tabachnick & Fidell, 2019). Because
outlying data points—in this case, high and low test scores that deviate substantially from
most of the scores—can affect the measurement of the data’s mean and standard
deviation values, I first inspected the data for outliers. I identified 11 test scores with z-
score values greater than 3.29 as outliers, all of which were due to extreme low scores,
and removed them, as recommended by Tabachnick and Fidell. After removing these
values, the participant sample size for each test ranged from 52 to 121.

Next, I inspected the histograms and descriptive statistics for each test, focusing
on skewness (asymmetry of a distribution) and kurtosis (degree of concentration in the
tails vs. the center). Table 25 presents the descriptive statistics for average orthographic
test scores, produced using Jamovi (The Jamovi Project, 2024). Recommended skewness
and kurtosis thresholds range from 1.00 to 2.00 (e.g., George & Mallery, 2020; Larson-
Hall, 2016). Among orthographic tests, all skewness values except one (NGSL Items
101-150, Skew = -1.18) were within +1.00. Similarly, all kurtosis values except for two

(NGSL Items 201-250, Skew = -1.07; and NGSL Items 301-350, Skew = -1.13) were
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Table 25. Descriptive Statistics for Orthographic Test Scores

NGSL items n Min Max M SEM % known 95% CI for mean SD Skew SES Kurt SEK

1-50 61 25 50 416 0.81 83.2% [39.9, 43.2] 6.29 -059 031 -0.70 0.60
51-100 61 14 49 382 1.12 76.4% [36.0, 40.5] 8.76 -0.92 0.31 0.02 0.60
101-150 54 29 50 435 0.80 87.0% [41.9, 45.1] 5.86 -1.18 0.33 0.60 0.64
151-200 59 19 50 392 095 784% [37.3, 41.1] 729 -054 031 -0.60 0.61
201-250 53 25 49 384 0.91 76.8% [36.6, 40.2] 6.61 -044 033 -1.07 0.64
251-300 57 13 48 332 128 66.4% [30.7, 35.8] 963 -039 032 -099 0.62
301-350 52 16 47 314 126 62.8% [28.8, 33.9] 9.09 0.03 033 -1.13 0.65
351400 57 15 47 30.7 1.03 61.4% [28.6, 32.7] 781 -009 032 -0.62 0.62
401450 57 18 50 354 1.09 70.8% [33.3, 37.6] 822 -040 032 -0.57 0.62
451-500 61 5 47 208 1.41 59.6% [26.9, 32.6] 11.00 -0.38 0.31 -0.59 0.60
501-550 56 6 47 283 1.22 56.6% [25.8, 30.7] 914 -020 0.32 -0.38 0.63
5561-600 62 8 46 303 133 60.6% [27.6, 33.0] 10.50 -0.31 0.30 -0.98 0.60
601-650 105 14 50 35.2 0.77 70.4% [33.7, 36.8] 7.88 -0.72 0.24 0.12 047
651-700 120 17 49 37.0 0.72 74.0% [35.6, 38.5] 7.88 -085 0.22 -0.09 044
701-750 104 10 48 33.0 090 66.0% [31.3, 34.8] 919 -046 024 -0.56 047
751-800 110 15 49 341 0.76 68.2% [32.6, 35.6] 794 -035 023 -0.62 046
801-850 107 16 50 35.3 0.66 70.6% [34.0, 36.6] 6.78 -035 0.23 -0.02 046
851-900 110 17 48 342 0.68 68.4% [32.9, 35.6] 714 -018 023 -0.31 046
901-950 106 19 50 36.4 0.72 72.8% [35.0, 37.9] 742 -064 024 -0.15 047
951-1000 112 10 49 319 090 63.8% [30.1, 33.6] 952 -045 023 -0.40 045
1001-1050 116 16 49 348 0.69 69.6% [33.5, 36.2] 739 -049 023 -0.11 045
1051-1100 66 26 47 36.7 0.67 73.4% [35.4, 38.0] 5.44 0.01 030 -0.68 0.58
1101-1150 69 17 46 324 0.78 64.8% [30.9, 34.0] 6.50 0.02 029 -019 0.57
1151-1200 62 26 48 36.8 0.67 73.6% [35.5, 38.1] 5.27 022 030 -0.69 0.60
1201-1250 56 27 48 38.6 0.63 77.2% [37.3, 39.8] 469 -0.08 0.32 0.17 0.63
1251-1300 49 14 48 314 1.00 62.8% [29.4, 33.4] 7.02 0.17 0.34 0.37 0.67
1301-1350 61 20 46 340 0.72 68.0% [32.6, 35.4] 5.63 025 031 -026 0.60
1351-1400 57 24 47 355 0.66 71.0% [34.2, 36.9] 5.01 0.22 032 -018 0.62
1401-1450 60 15 49 353 1.04 70.6% [33.2, 37.4] 8.02 -046 0.31 -0.21 0.61
1451-1500 57 18 49 299 1.05 59.8% [27.8, 32.0] 7.95 0.61 032 -050 0.62
1501-1550 61 22 49 341 082 68.2% [32.5, 35.8] 6.41 0.22 031 -055 0.60
1551-1600 58 15 46 301 094 60.2% [28.2, 32.0] 7.16 0.05 031 -046 0.62

1601-1650 51 10 43 299 1.03 59.8% [27.8, 32.0] 7.37 -047 0.33 0.36  0.66
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Table 26. Descriptive Statistics for Phonological Test Scores

NGSLitems n Min Max M SEM % known 95% CI for mean SD Skew SES Kurt SEK

1-50 62 2 48 315 145 63.0% [28.6, 34.4] 1140 -054 030 -0.57 0.60
51-100 60 12 46 340 112 68.0% [31.8, 36.3] 8.64 -065 031 -0.38 0.61
101-150 60 8 50 354 150 70.8% [32.4, 38.4] 11.70 -0.67 0.31 -0.70 0.61
151-200 58 16 48 36.1 094 722% [34.2, 37.9] 714 -061 031 -0.23 0.62
201-250 53 17 47 331 111 66.2% [30.9, 35.4] 8.06 -0.16 0.33 -0.77 0.64
251-300 57 12 46 301 125 60.2% [27.6, 32.6] 947 -018 032 -1.03 0.62
301-350 52 5 44 255 145 51.0% [22.6, 28.4] 10.50 -0.03 0.33 -1.06 0.65
351-400 58 13 48 271 1.03 54.2% [25.0, 29.1] 782 026 031 -0.22 0.62
401-450 59 2 46 274 153 54.8% [24.4, 30.5] 11.80 -0.13 0.31 -0.92 0.61
451-500 61 2 43 245 137 49.0% [21.8, 27.3] 10.70 -0.22 031 -0.71 0.60
501-550 56 6 46 222 129 444% [19.6, 24.8] 963 042 032 -0.72 0.63
551-600 62 2 47 255 134 51.0% [22.8, 28.1] 10.50 -0.09 030 -0.84 0.60
601-650 105 6 49 294 096 58.8% [27.5, 31.3] 9.79 -066 024 -0.33 0.47
651-700 124 6 50 329 091 658% [31.1, 34.7] 10.10 -0.60 0.22 -0.38 0.43
701-750 104 2 50 250 1.02 50.0% [23.0, 27.0] 1040 0.01 024 -0.46 0.47
751-800 111 8 48 30.7 083 61.4% [29.1, 32.4] 8.75 -015 023 -0.71 0.46
801-850 110 4 47 272 1.01 54.4% [25.2, 29.2] 10.60 -0.54 0.23 -0.60 0.46
851-900 110 8 49 295 0.79 59.0% [27.9, 31.1] 830 0.05 023 -0.13 0.46
901-950 111 7 49 301 095 60.2% [28.2, 31.9] 998 -045 023 -0.65 0.46
951-1000 111 7 49 303 091 60.6% [28.5, 32.1] 959 -031 023 -0.37 0.46
1001-1050 121 2 49 263 1.00 52.6% [24.4, 28.3] 11.00 -041 022 -0.62 0.44
1051-1100 64 14 49 346 090 69.2% [32.8, 36.4] 716 0.05 030 -0.16 0.59
1101-1150 68 10 39 271 0.72 54.2% [25.6, 28.5] 597 -0.31 0.29 0.26 0.57
1151-1200 61 9 47 329 092 65.8% [31.0, 34.7] 7.20 -0.47 0.31 1.19 0.60
1201-1250 60 16 45 311 0.83 62.2% [29.4, 32.7] 6.44 -025 031 -0.29 0.61
1251-1300 52 9 45 263 126 52.6% [23.7, 28.8] 9.05 004 033 -0.37 0.65
1301-1350 61 13 41 283 0.77 56.6% [26.7, 29.8] 599 0.01 0.31 0.08 0.60
1351-1400 57 21 49 331 0.79 66.2% [31.5, 34.7] 595 016 032 -0.30 0.62
1401-1450 61 9 46 282 1.02 56.4% [26.1, 30.2] 7.99 -0.27 0.31 0.17 0.60
1451-1500 58 7 46 254 117 50.8% [23.0, 27.7] 889 056 031 -0.10 0.62
1501-1550 61 6 41 256 098 51.2% [23.6, 27.5] 761 -0.27 031 -0.28 0.60
1551-1600 58 9 47 278 1.08 55.6% [25.6, 29.9] 826 001 031 -0.29 0.62
1601-1650 53 2 34 201 0.93 40.2% [18.3, 22.0] 6.79 -042 0.33 0.30 0.64




within £1.00. This result suggested that the orthographic data were acceptably normally
distributed for each test.

The descriptive statistics for phonological test scores are presented in Table 26.
Skewness values ranged from -0.67 to 0.56, while kurtosis values ranged from -1.06 to
1.19, with all tests except three (NGSL Items 251-300, 301-350, and 1151-1200) falling
within the £1.00 criterion, and all less than +2.00. This finding similarly indicated that
the phonological data were acceptably normally distributed for each test.

Mean Participant Word Knowledge

Because no participant was administered all 1,650 items, it was necessary to
calculate composite scores in order to approximate the average number of orthographic
and phonological words that were known. I calculated these composite scores by adding
the mean scores and mean standard deviations for each test together. Through this
method, the mean composite orthographic word knowledge value was 1,136.60 (SD =
247.81), which indicated that the participants were generally able to recognize and
translate many of the words they were assessed with. This number represented 69% of
the 1,650 orthographic item total. The mean composite phonological word knowledge
value was 954.30 (SD = 293.17), or 58% of the 1,650-item total. I compared the means
using a paired-samples #-test. The means differed significantly, with a large effect size,
#(32)=13.92, p <.001, d = 2.42.

Among individual tests, the orthographic mean scores ranged from 28.30 (56.6%)
to 43.50 (87%) out of 50, and the phonological mean scores ranged from 20.10 (40.2%)
to 36.10 (72.2%) out of 50. On average, the orthographic and phonological test scores

differed by 5.52 (SD = 2.28), or 11%, per test, although the differences in orthographic
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and phonological scores per test ranged from 1.60 words (3.2%) to 10.10 words (20.2%)).
I used Spearman’s rank correlation coefficient to investigate whether differences in test
scores between modalities changed—either became more similar or more different—as
tests contained words of progressively lower frequency. The values representing
differences in mean orthographic and phonological test scores were a continous variable
and test rank order (Test 1 to 33) as an ordinal variable. The correlation between
differences in word knowledge based on modality and the rank of tests was not
statistically significant, 7431) =-.02, p = 91.

Individual participant analysis was complicated by the fact that participants who,
based on their TOEIC scores, had been placed in classes at University A intended for less
proficient learners only took the test with the highest-frequency items (NGSL Items 1 to
1,050). Participants at University A placed in classes intended for higher proficiency
learners only took tests of lower-frequency items (NGSL Items 601 to 1650). Despite
placement based on standardized test scores, the range in participants was from CEFR Al
among the least-proficient students to CEFR B1 among the most-proficient students, with
many students in both groups displaying proficiency similar to CEFR A2.

Because the higher-frequency items theoretically were more likely to be known
overall than less-frequent items, participants who took high-frequency item tests
exclusively might have inflated average scores compared with students of similar
proficiency who only took the less-frequent tests. With this caveat in mind, I investigated
the mean scores of students whose vocabulary knowledge of more than half of the 1,650-
item total (i.e., 800 items) had been measured. Among the 83 participants who met this

criterion, the percentage of correct answers for orthographic items ranged from 43% to
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93% (M = 69.79%, SD = 11.60). The percentage of phonological items that the
participants knew ranged from 28% to 85% (M = 59.89%, SD = 13.58%).
Rasch Person Ability Estimates

Although informative, the raw test score averages presented above did not
account for the order in which items were administered per participant (i.e., orthographic-
before-phonological or phonological-before-orthographic). Additionally, the tests were
collected at different times throughout the academic year, and therefore, items answered
incorrectly earlier might have been answered correctly if administered at a later date, and
vice versa. Finally, the final scores ultimately were the result of the individuals who took
the items, which was not consistent across test administrations. For example, there were
likely days when the most knowledgeable students were present, but other days when
they were absent. The presence of such students (or participants with less knowledge)
would have affected the raw score averages, which is not systematically accounted for in
the raw score data.

For these reasons, the items were fitted to the many-facet Rasch model. The
model produced adjusted item and participant knowledge estimates that accounted for
test-order bias, the variability of contributions by individual participants, and—through
the inclusion of anchor items produced through the Evaluative Tests—adjusted the item
estimates to reflect the items being administered at a single point in time. Additionally,
through the Rasch analysis, infit statistics were produced, which indicated that each
participant’s answering patterns fit the Rasch model. This analysis provided evidence that

the participants answered items in a predictable hierarchy with other participants.
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The summary of Rasch ability estimates scores is presented in Table 27. The
mean orthographic (1.05, SD = 1.29) and phonological (0.50, SD = 1.36) estimates were
greater than 1.00, which indicated that the majority of the items were known by the
participants. The comparative values indicated that the average orthographic person
ability estimate was higher than average phonological person ability estimate. I
conducted a paired-samples ¢ test, which indicated that differences between the two
groups were significantly different, #(227) = 11.00, p <.001, with a medium-to-large
effect size, d = 0.73. This is an additional, adjusted indication that the participants were
generally better able to identify words orthographically rather than phonologically.
Rasch Item Difficulty Estimates Per Test

Another method of comparing participants’ word knowledge across the two
modes was to examine Rasch item logits. Like person ability estimates, these logits
accounted for test-order effects, individual contributions, and vocabulary development

over time. Table 28 presents the descriptive statistics for orthographic and phonological

Table 27. Descriptive Statistics for Overall Rasch Mean Person Ability Estimates

Orthographic person logits  Phonological person logits

n 228 228
M 1.05 0.50
SEM 0.09 0.09
95% CI for mean [0.88, 1.21] [0.32, 0.67]
SD 1.29 1.36
Skew -0.24 -0.42
SES 0.16 0.16
Kurt 0.08 -0.01
SEK 0.31 0.32
Range 7.09 8.01
Minimum -2.91 -4.48
Maximum 418 3.53
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item Rasch logits. As noted earlier, orthographically encountered items (M =-0.18, SD =
2.07) were recognized and translated more often than phonologically encountered items
(M =0.23, SD = 1.92). The results of a paired-samples #-test indicated that the difference
in mean orthographic and phonological person ability logits was statistically significant
with a negligible effect size, #(1649) = 5.55, p <.001, d = 0.14. The standard deviation
for orthographic items suggested that 68% of item difficulty values fell within +2.07
logits of the mean, indicating substantial variation, as also shown in Appendices E and F
and illustrated in the Wright maps in Chapter 4. Skewness and kurtosis values were close
to 0.00, suggesting a normal distribution of orthographic difficulty values.

A similar trend was observed for phonological items. The standard deviation
indicated that 68% of difficulty values fell within +1.99 logits, comparable to
orthographic items. While phonological items had slightly lower minimum and maximum
logit values, the overall difficulty range was similar (13.89 logits for orthographic items,
13.31 logits for phonological items). Skewness and kurtosis values also suggested a
normal distribution.

Table 28 further summarizes data for content words only. Although all 1,650
NGSL items were tested, vocabulary assessments typically focus on content words
(nouns, verbs, adjectives, and adverbs) while excluding grammatical functors (e.g.,
articles, prepositions, conjunctions). Most SLA research on vocabulary measurement
aligns with this practice, as psycholinguistic studies suggest L2 function words are
acquired and processed differently than content words (e.g., Ellis, 2002; VanPatten,
1990). Additionally, Table 29 presents the mean Rasch item difficulty logits for

orthographic content words, and Table 30 does so for phonological content words.
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Table 28. Descriptive Statistics for 1,650-Item and 1,572-Content Word Sets

Orth. item Phon. item

Orth. item logits  Phon. item logits content content

total total word logits word logits
K 1,650 1,650 1,572 1,572
M -0.18 0.23 -0.06 0.07
SEM 0.05 0.05 0.05 0.05
95% CI for mean [-0.08, -0.28] [-0.32, 0.13] [-0.16, 0.04] [-0.03, 0.17]
SD 2.07 1.92 2.07 1.99
Skew -0.15 -0.02 -0.18 -0.06
SES 0.06 0.06 0.06 0.06
Kurt -0.18 -0.21 -0.19 -0.20
SEK 0.12 0.12 0.12 0.12
Range 13.16 13.11 13.89 13.31
Minimum -5.65 -6.11 -6.21 -6.39
Maximum 7.51 7.00 7.68 6.92

Note. Orth. item logits total = the average item difficulty Rasch logit value for 1,650
orthographically encountered words; Phon. item logits total = the average item difficulty Rasch
logit value for 1,650 phonologically encountered words; Orth. item content words logit = the
average item difficulty Rasch logit value for only the content words (1,572 items) from the 1,650
word total; Phon. item content words logit = the average item difficulty Rasch logit value for only
the content words (1,572 items) from the 1,650 word total.

Figure 11 provides an error bar chart displaying mean word difficulty logits for
each test, with 95% confidence intervals.Visually, there appeared to be three areas where
mean Rasch logit item estimates remained fairly consistent: (a) from Items 1-50 to Items
251-300 (sixth test) and (b) between Items 651-950. The first plateau likely reflects the
higher frequency and familiarity of these words. The second might be due to their
inclusion in tests taken by both lower- and higher-proficiency learners, increasing sample
size and participant variability.

The mean orthographic difficulty estimate for content words was -0.06 (SD =
2.07), higher than the full 1,650-item set, suggesting function words were easier to
translate orthographically. Conversely, the mean phonological difficulty estimate for

content words was 0.07 (SD = 1.99), lower than the full set, indicating that function
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Table 29. Descriptive Statistics for Mean Orthographic Rasch Item Difficulty Estimates for Content Words Per 50-Item Test

Iltem grouping k Min  Max Range M SEM  95% CI for mean SD Skew  SES Kurt SEK

1-50 27 -6.21 1.51 772 -229 0.36 [-3.02, -1.55] 1.86 -0.06 0.45 -0.25 0.87
51-100 41 -547 1.71 718 -1.63 0.30 [-2.23, 1.03] 1.89 -0.55 0.37 -0.25 0.72
101-150 42 -5.06 0.53 5589 -1.75 0.24 [-2.24, -1.27] 1.55 -0.36  0.37 -0.75 0.72
151-200 44 -544 2.23 767 -1.87 0.29 [-2.45, -1.29] 1.90 -0.03 0.36 -0.33 0.70
201-250 46 -5.03 1.78 6.81 -1.53 0.28 [-2.10, -0.96] 1.91 -0.39 0.35 -0.54 0.69
251-300 46 -5.41 2.87 8.28 -1.10 0.30 [-1.71, -0.49] 2.06 -044 0.35 -0.37 0.69
301-350 50 -3.76 4.32 8.08 -0.35 0.27 [-0.88, 0.18] 1.87 -0.06 0.34 -0.29 0.66
351-400 46 -2.98 4.95 793 -0.38 0.26 [-0.90, 0.14] 1.75 0.87 0.35 0.56 0.69
401-450 47 -3.95 2.58 6.53 -0.81 0.23 [-1.27,-0.34] 1.59 0.21 0.35 -0.64 0.68
451-500 49 -3.06 3.95 701 -021 024 [-0.68, 0.27] 1.65 0.36 0.34 -0.10 0.67
501-550 50 -5.00 3.28 8.28 0.19 0.25 [-0.32, 0.70] 1.80 -0.51  0.34 -0.08 0.66
551-600 49 -4.34 2.46 6.80 -0.32 0.22 [-0.76, 0.13] 1.54 -0.31  0.34 -0.36  0.67
601-650 50 -3.79 3.24 7.03 0.15 0.24 [-0.33, 0.63] 1.67 -0.11  0.34 -0.71  0.66
651-700 48 -3.15 3.46 6.61 -0.29 0.23 [-0.76, 0.18] 1.62 0.38 0.34 -0.54 0.67
701-750 50 -5.41 3.79 9.20 -0.13 0.32 [-0.77, 0.51] 2.24 -0.64 0.34 -0.21  0.66
751-800 49 -545 3.17 8.62 -0.14 0.31 [-0.77, 0.49] 2.18 -0.56 0.34 -0.60 0.67
801-850 48 -3.93 3.82 7.75 -0.06 0.27 [-0.60, 0.48] 1.86 -0.16  0.34 -0.79 0.67
851-900 49 -5.32 3.39 8.71 -0.30 0.35 [-1.00, 0.39] 242 -0.33 0.34 -0.92 0.67
901-950 49 -4.14 2.89 7.03 -0.02 0.25 [-0.51, 0.48] 1.71 -0.36 0.34 -0.63 0.67
951-1000 48 -3.49 274 6.23 0.17 0.26 [-0.35, 0.68] 1.77 -0.50 0.34 -0.52 0.67
1001-1050 49 -5.42 3.04 8.46 0.10 0.24 [-0.37, 0.58] 1.65 -0.69 0.34 1.55 0.67
1051-1100 50 -3.69 3.96 7.65 0.31 0.28 [-0.25, 0.86] 1.95 -0.24 0.34 -0.29 0.66
1101-1150 50 -4.24 6.66 10.90 0.89 0.31 [0.27, 1.52] 219 -0.32 0.34 0.36 0.66
1151-1200 50 -3.65 3.86 7.51 0.22 0.28 [-0.34, 0.79] 1.99 0.17 0.34 -0.97 0.66
1201-1250 49 -3.51 3.56 7.07 0.06 0.29 [-0.52, 0.64] 2.01 0.01 0.34 -1.04 0.67
1251-1300 49 -4.89 3.88 8.77 0.89 0.27 [0.36, 1.43] 1.87 -0.96 0.34 0.73 0.67
1301-1350 50 -3.51 3.98 7.49 0.55 0.32 [-0.10, 1.19] 2.27 -0.33 0.34 -1.00 0.66
1351-1400 49 -3.64 4.03 7.67 0.24 0.32 [-0.41, 0.89] 2.26 -0.30 0.34 -0.79 0.67
1401-1450 49 -3.86 3.60 7.46 0.59 0.23 [0.14, 1.04] 1.57 -0.15 0.34 -0.06 0.67
1451-1500 50 -2.39 3.93 6.32 1.36 0.23 [0.90, 1.82] 1.62 -0.65 0.34 -0.49 0.66
1501-1550 50 -3.50 4.42 7.92 0.81 0.26 [0.29, 1.33] 1.84 -0.37 0.34 -0.37 0.66
1551-1600 49 -3.61 3.34 6.95 1.12 0.27 [0.58, 1.65] 1.87 -0.92 0.34 0.10 0.67
1601-1650 50 -2.91 7.68 10.59 1.53 0.32 [0.89, 2.16] 2.23 0.70 0.34 0.79 0.66
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Table 30. Descriptive Statistics for Mean Phonological Rasch Item Difficulty Estimates for Content Words Per 50-Item Test

Item grouping kK Min Max Range M SEM 95% Clformean SD Skew SES Kurt SEK

1-50 27 -3.46 0.75 4.21 -1.87 0.21 [-2.30, -1.44] 1.08 043 045 -0.36 0.87
51-100 41 477 1.31 6.08 -1.39 0.23 [-1.86, -0.92] 149 -047 037 -0.21 0.72
101-150 42 -6.39 1.32 7.71 -1.74 0.24 [-2.22, -1.27] 1.52 -0.72 0.37 1.09 0.72
151-200 44 -4.02 2.34 6.36 -1.63 0.24 [-2.11, -1.16] 1.56 0.57 0.36 0.02 0.70
201-250 46 -6.28 1.20 7.48 -1.72  0.27 [-2.26, -1.17] 1.84 -032 035 -0.64 0.69
251-300 46 -5.95 2.56 8.51 -1.18 0.27 [-1.72, -0.64] 1.83 -024 035 -0.03 0.69
301-3560 50 -3.52 3.73 7.25 -0.24 0.23 [-0.70, 0.22] 1.62 021 034 -0.53 0.66
351-400 46 -4.66 3.46 8.12 -065 0.26 [-1.17,-0.13] 1.75 0.06 0.35 0.17 0.69
401-450 47 -3.39 2.02 5.41 -0.78 0.23 [-1.24, -0.32] 1.55 0.10 035 -0.83 0.68
451-500 49 -2.82 443 7.25 -0.15 0.23 [-0.62, 0.32] 1.64 0.69 0.34 0.41 0.67
501-550 50 -6.15 4.00 10.15 0.10 0.30 [-0.50, 0.70] 211  -0.62 0.34 0.46 0.66
551-600 49 -3.14 254 5.68 -0.25 0.21 [-0.67, 0.17] 1.45 0.06 034 -1.01 0.67
601-650 50 -3.70 3.42 712 0.23 0.24 [-0.24, 0.70] 166 -0.30 0.34 -0.16 0.66
651-700 48 -3.09 3.11 6.20 -0.29 0.23 [-0.74, 0.17] 1.57 0.10 0.34 -0.63 0.67
701-750 50 -4.65 3.58 8.23 0.16  0.29 [-0.42, 0.75] 207 -050 034 -0.61 0.66
751-800 49 -3.82 3.80 7.62 0.07 0.28 [-0.49, 0.62] 194 -023 034 -0.72 0.67
801-850 48 -3.17 4.02 7.19 0.19 0.27 [-0.35, 0.73] 1.84 -0.07 034 -0.79 0.67
851-900 49 -453 3.93 8.46 0.16  0.31 [-0.46, 0.77] 214 -0.28 034 -0.87 0.67
901-950 49 -4.21 4.31 8.52 -0.04 0.27 [-0.59, 0.51] 190 -0.27 0.34 -040 0.67
951-1000 48 -3.94 295 6.89 0.04 0.24 [-0.43, 0.52] 163 -041 034 -0.18 0.67
1001-1050 49 -3.62 3.34 6.96 0.25 0.23 [-0.22, 0.72] 163 -048 0.34 -0.04 0.67
1051-1100 50 -2.86 3.79 6.65 0.60 0.21 [0.19, 1.02] 1.47 0.15 0.34 -0.25 0.66
1101-1150 50 -3.36 4.65 8.01 1.01 0.27 [0.47, 1.54] 1.89 -036 0.34 -0.11 0.66
1151-1200 50 -2.13 4.39 6.52 0.69 0.25 [0.18, 1.19] 1.77 0.31 034 -0.88 0.66
1201-1250 49 -3.10 4.19 7.29 0.40 0.27 [-0.15, 0.95] 1.92 0.03 034 -097 0.67
1251-1300 49 -3.85 4.82 8.67 0.87 0.26 [0.34, 1.40] 1.85 -0.53 0.34 0.17 0.67
1301-1350 50 -433 6.92 11.25 0.73 0.33 [0.07, 1.40] 234 -0.07 0.34 0.00 0.66
1351-1400 49 -3.85 3.97 7.82 0.54 0.28 [-0.01, 1.10] 1.93 -054 0.34 0.08 0.67
1401-1450 49 -3.37 4.93 8.30 0.71 0.28 [0.15, 1.26] 193 -011 034 -043 0.67
1451-1500 50 -2.12 4.51 6.63 1.53 0.21 [1.11, 1.96] 1.50 -0.32 0.34 -0.63 0.66
1501-1550 50 -4.34 3.97 8.31 1.18 0.24 [0.69, 1.67] 1.72 -0.65 0.34 0.81 0.66
1551-1600 49 -3.96 342 7.38 1.10 0.25 [0.60, 1.60] 1.74 -1.25 0.34 0.99 0.67
1601-1650 50 -2.39 6.55 8.94 1.79 0.30 [1.19, 2.39] 2.11 0.62 0.34 0.30 0.66
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Figure 11. Error Bar Chart of Mean Rasch Item Logits. Bars represent 95% confidence
intervals, indicating the range where the true group mean is likely to fall.

words were more challenging to identify phonologically. The average Rasch difficulty
difference between orthographic and phonological content words was 0.13 logits, lower
than the overall 0.41 logit difference, suggesting that function words might have inflated
the cross-modality difficulty gap. Function words might have been more difficult to
identify when encountered phonologically because they are short, they do not carry as

much meaning as content words, and they are not very salient in the input.
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Adjusted Mean Word Knowledge

Rasch item difficulty estimates accounted for test-ordering and longitudinal
testing biases using Facets software (Linacre, 2023). Facets provides observed and fair
average estimates, the latter adjusting for additional facets and anchor items. Because
mean item correct-to-incorrect ratios were highly correlated with participant scores per
test (» = .98), fair averages were used to estimate word knowledge.

The results indicated that the participants knew an estimated 1,069.25 (SD =
452.35) orthographic words and 889.70 (SD = 470.85) phonological words—64.8% and
53.9%, respectively—of the 1,650 assessed words. The orthographic and phonological
results were compared using a paired-samples #-tst and the difference was statistically
significant with a large effect size, #32) = 20.6, p <.001, d = 3.59. When adjusting for
modality order effects and longitudinal biases, the participants knew 67.35 fewer words
orthographically and 64.60 fewer phonologically than the raw test scores suggested.

Among the 1,572 content words, the participants were estimated to know
1,018.52 (SD = 429.41) orthographic words and 849.99 (SD = 442.97) phonological
words—64.8% (SD = 27.3%) and 54.1% (SD = 26.9%), respectively. This difference was
statistically significant with a large effect size, #(32) = 18.9, p <.001, d = 3.28.
Descriptive statistics for the orthographic and phonological fair average values per test
are presented in Tables 31 and 32.

Overall, the participants identified and translated words more easily in
orthographic than phonological form. They knew most high-frequency words but

struggled with approximately one-third to two-fifths of those assessed.
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Table 31. Descriptive Statistics for Orthographic Words Known Based on Fair Average Item Estimates

NGSL items  k Min Max  Range M SEM  95% CI for Mean SD Skew SES Kurt SEK

1-560 27 1026 27.00 16.74 2433 0.75 [22.79, 25.89] 3.92 -2.37 045 6.01 0.87
51-100 41 1394 41.00 27.06 35.06 1.05 [32.92, 37.15] 6.68 -1.55 0.37 205 0.72
101-150 42 26.04 4200 1596 37.17 0.76 [35.62, 38.68] 4.87 -1.01 037 -0.26 0.72
151-200 44 1012 4400 33.88 38.24 1.19 [35.82, 40.66] 7.92 -2.01 0.36 4.02 0.70
201-250 46 14.72 46.00 31.28 38.59 1.25 [36.11, 41.12] 8.46 -1.44 0.35 1.35 0.69
251-300 46 6.44 46.00 3956 36.06 1.52 [32.98, 39.10] 10.35 -1.20 0.35 0.74 0.69
301-350 50 200 4950 4750 3515 1.84 [31.45, 38.80] 1295 -0.77 034 -0.29 0.66
351-400 46 0.92 45.08 4416 33.58 1.86 [29.85, 37.35] 1260 -1.15 0.35 0.19 0.69
401-450 47 799 46.53 3854 36.66 1.57 [33.51, 39.86] 10.81 -1.23 0.35 0.30 0.68
451-500 49 245 48.02 4557 3455 1.83 [30.87, 38.22] 1279 -1.00 0.34 0.07 0.67
501-550 50 450 50.00 4550 30.80 2.03 [26.75, 34.85] 1430 -0.25 0.34 -1.34 0.66
551-600 49 9.31 49.00 39.69 35.04 1.65 [31.70, 38.32] 1152 -066 0.34 -0.76 0.67
601-650 50 5.00 4950 4450 31.85 2.02 [27.80, 35.90] 1425 -047 034 -1.26 0.66
651-700 48 3.84 47.04 4320 3427 1.83 [30.58, 37.97] 12.67 -099 0.34 -0.18 0.67
701-750 50 3.00 50.00 47.00 31.70 2.10 [27.50, 35.95] 1485 -0.32 0.34 -1.26 0.66
751-800 49 539 49.00 4361 3121 2.08 [27.00, 35.38] 1455 -0.29 0.34 -1.28 0.67
801-850 48 288 4752 4464 3139 1.96 [27.41, 35.33] 13.58 -041 034 -1.14 0.67
851-900 49 441 49.00 4459 31.70 2.28 [27.10, 36.31] 16.02 -044 034 -140 0.67
901-950 49 6.37 48.51 4214 32.00 1.89 [28.22, 35.77] 1323 -036 0.34 -1.23 0.67
951-1000 48 7.20 4752 4032 29.81 1.95 [25.92, 33.74] 13.54 -0.27 034 -1.37 0.67
1001-1050 49 5.88 49.00 4312 31.80 1.82 [28.13, 35.43] 1269 -0.59 0.34 -0.82 0.67
1051-1100 50 250 4950 47.00 30.20 217 [25.85, 34.55] 1530 -044 034 -1.23 0.66
1101-1150 50 0.00 4950 4950 2490 227 [20.35, 29.45] 16.05 021 034 -1.37 0.66
1151-1200 50 3.00 4950 46.50 31.05 2.30 [26.45, 35.65] 16.20 -0.52 0.34 -1.24 0.66
1201-1250 49 3.43 4851 45.08 31.07 224 [26.56, 35.57] 15.68 -0.52 0.34 -1.29 0.67
1251-1300 49 245 49.00 46.55 2411 213 [19.80, 28.37] 14.90 0.31 034 -1.38 0.67
1301-1350 50 250 4950 47.00 27.25 247 [22.30, 32.20] 17.45 -0.09 0.34 -1.63 0.66
1351-1400 49 245 4851 46.06 2891 2.30 [24.30, 33.57] 16.07 -0.24 0.34 -143 0.67
1401-1450 49 3.43 48.51 4508 28.22 1.98 [24.26, 32.24] 13.92 -0.34 034 -1.27 0.67
1451-1500 50 250 4850 46.00 21.30 2.09 [17.10, 25.50] 14.80 053 034 -1.15 0.66
1501-1550 50 1.50 4950 48.00 26.20 2.23 [21.70, 30.65] 15.756 -0.01 0.34 -1.60 0.66
1551-1600 49 441 4851 4410 2215 217 [17.79, 26.51] 15.19 047 034 -1.23 0.67
1601-1650 50 0.00 49.00 49.00 22.20 2.20 [17.80, 26.65] 15.55 025 034 -1.23 0.66
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Table 32. Descriptive Statistics for Phonological Words Known Based on Fair Average Item Estimates

NGSL items Kk Min Max  Range M SEM 95% CiforMean SD  Skew SES Kurt SEK

1-560 27 10.80 26.46 15.66 23.33 0.68 [21.92,24.71] 0.00 -194 045 490 0.87
51-100 41 11.48 4059 2911 3190 1.21 [29.44, 34.32] 5.08 -0.95 0.37 0.34 0.72
101-150 42 11.76 42.00 30.24 3465 1.08 [32.51,36.83] 6.81 -149 0.37 1.99 0.72
151-200 44 528 4356 38.28 3551 143 [32.60, 38.41] 9.07 -1.73 0.36 281 0.70
201-250 46 13.80 46.00 32.20 36.25 1.47 [33.26, 39.19] 9.55 -0.87 0.35 -0.57 0.69
251-300 46 460 46.00 41.40 33.58 1.67 [30.18, 36.94] 1136 -1.07 0.35 0.55 0.69
301-350 50 1.50 49.00 47.50 30.15 2.04 [26.05, 34.25] 13256 -0.36 0.34 -1.27 0.66
351-400 46 1.84 4554 4370 30.68 1.84 [26.96, 34.41] 13.60 -0.89 0.35 -0.20 0.69
401-450 47 752 46.06 3854 3229 1.79 [28.67, 35.86] 12.01 -0.75 0.35 -0.66 0.68
451-500 49 0.98 47.04 46.06 29.50 1.98 [25.53, 33.47] 13.25 -0.55 0.34 -0.91 0.67
501-550 50 1.50 50.00 48,50 2590 222 [21.40,30.35] 15.39 0.07 0.34 -1.31 0.66
551-600 49 490 4753 4263 2969 1.92 [25.87,33.57] 13.70 -0.34 0.34 -1.33 0.67
601-650 50 200 49.00 47.00 2570 206 [21.60,29.85] 1421 -0.05 0.34 -1.31 0.66
651-700 48 288 46.56 43.68 29.23 192 [25.34,33.12] 13.90 -043 0.34 -1.05 0.67
701-750 50 200 4950 4750 2520 233 [20.50, 29.90] 15.84 0.15 0.34 -1.49 0.66
751-800 49 147 48.02 46.55 26.12 220 [21.71,30.53] 15.65 -0.05 0.34 -1.30 0.67
801-850 48 144 46.56 4512 25.06 2.19 [20.64, 29.47] 15.48 -0.01 0.34 -1.46 0.67
851-900 49 1.47 4851 47.04 2524 243 [20.34, 30.09] 16.61 0.02 0.34 -1.69 0.67
901-950 49 0.98 4851 4753 26.85 218 [22.44,31.21] 1529 -0.06 0.34 -1.50 0.67
951-1000 48 3.36 47.52 4416 26.02 198 [22.03, 30.05] 14.01 -0.04 0.34 -1.33 0.67
1001-1050 49 245 48.02 4557 2479 198 [20.78, 28.76] 13.63 0.11 0.34 -1.23 0.67
1051-1100 50 1.50 48.00 46.50 23.20 1.89 [19.40, 27.00] 13.13 -0.04 0.34 -1.22 0.66
1101-1150 50 0.50 49.00 4850 1930 213 [15.05, 23.60] 15.05 0.62 0.34 -0.84 0.66
1151-1200 50 1.00 46.00 45.00 23.05 217 [18.70,27.40] 15.35 0.02 0.34 -1.46 0.66
1201-1250 49 0.98 47.53 46.55 2445 229 [19.85, 29.06] 16.40 -0.05 0.34 -1.52 0.67
1251-1300 49 147 4851 47.04 19.65 211 [15.39, 23.91] 14.80 0.65 0.34 -0.95 0.67
1301-1350 50 0.00 4950 4950 2210 244 [17.20, 27.00] 16.91 0.25 0.34 -1.52 0.66
1351-1400 49 147 4851 47.04 2220 215 [17.89, 26.51] 15.35 0.36 0.34 -1.15 0.67
1401-1450 49 0.49 48.02 4753 2151 221 [17.10, 25.97] 15.44 0.37 0.34 -1.24 0.67
1451-1500 50 1.00 46.00 45.00 1510 1.82 [11.45,18.75] 12.59 0.80 0.34 -0.68 0.66
1501-1550 50 1.50 4950 48.00 17.85 1.98 [13.90, 21.85] 13.95 0.58 0.34 -0.85 0.66
1551-1600 49 245 4851 46.06 16.81 202 [12.74,20.87] 14.45 1.09 0.34 -0.04 0.67
1601-1650 50 0.00 47.00 4700 1540 190 [11.55,19.20] 13.18 0.70 0.34 -0.55 0.66




Research Question 3: Variation Within and Between Word Knowledge in
Frequency-Based Word Bands

Research Question 3 examined how word difficulty varied within and between
words grouped by relative frequency. Given that previous studies on vocabulary
measurement and vocabulary coverage in reading and listening have primarily focused on
content words, and considering that content words are processed and noticed differently
from function words (e.g., Ellis, 2002; VanPatten, 1990), I did not include function words
when answering this question. The analysis was conducted in three stages: general
variability, within-group variability, and between-group variability.
General Variability

The first stage involved examining the extent to which orthographic and
phonological word knowledge varied according to their L1 frequency profiles. To address
this issue, I conducted a Pearson correlation analysis between the orthographic and
phonological item logits and the frequency information, that is the number of occurrences
of each word in the Cambridge English Corpus (Cambridge, n.d.), of each word found in
the NGSL (Browne et al., 2013). This analysis aimed to determine the extent to which
word difficulty in each mode predictably increased as frequency decreased. Pearson’s 7-
values close to 1.00 would indicate minimal variability in how consistently participants
knew the words, whereas r-values closer to .00 would suggest greater variability in word
knowledge among the participants.

Because normality of distribution is a key assumption when conducting Pearson
correlations, I first examined the distribution of frequency values reported for the items in

the NGSL. Given that word frequency data from corpora typically follow a Zipfian
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power-law distribution, which is inherently non-symmetric, I applied a log transformation
to the NGSL data. This transformation compresses a wide range of values into a smaller
scale, resulting in a distribution that is closer to normal. Log transformation is widely
recommended for parametric statistical analyses when working with data that exhibit a
power-law distribution (Tabachnick & Fidell, 2019). This approach is also consistent
with practices in other SLA vocabulary studies (e.g., Stewart, Vitta, et al., 2021; Nicklin
et al., 2025).

Following the transformation, the NGSL data showed significantly reduced
skewness and kurtosis (1.59 and 3.65, respectively). However, a visual inspection of the
histogram indicated that the data still retained characteristics of a power-law distribution.
Regardless, the distribution was an improvement over the raw data. Upon conducting the
correlation analysis I visually inspected the scatterplot and confirmed that the data
indicated a linear relationship between the two variables. The resulting Pearson
correlation between the NGSL and orthographic item difficulty logits was » = .38 (p
<.001), which was a weak-to-moderate relationship according to Plonsky and Oswald’s
2014 suggested benchmarks for SLA research. Phonological item difficulty also showed
a weak-to-moderate relationship with the NGSL ranking (» = .41, p <.001).
Visualizations of the individual orthographic and phonological item dispersion along the
NGSL rank frequency points are presented in Figures 12 and 13, respectively.

It was possible that the participants’ knowledge of high-frequency orthographic
and phonological words still followed a trajectory similar to L1 English word frequency.
However, this relationship might be more evident if the data were compared to frequency

estimates from alternative corpus-based frequency lists. This consideration was
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Figure 12. Plots of Orthographic Item Difficulty Logits in the Order of NGSL Frequency
Ranking. Items span from NGSL Item 1 on the far left to Item 1650 on the far right.

Figure 13. Plots of Phonological Item Difficulty Logits in the Order of NGSL Frequency
Ranking. Items span from NGSL Item 1 on the far left to Item 1650 on the far right.

theoretically supported by the fact that the NGSL is not a purely computational frequency
list. Rather, the ordering and inclusion of words in the NGSL is the result of
computational considerations (i.e., the frequency of words in the CEC corpus), as well as
comparisons with the General Service List (West, 1953), the BNC (BNC Consortium,
2007), and the COCA (Davies, 2009), and discussions with senior researchers (Browne,
2014).

To explore this possibility, I compared the orthographic item difficulty estimates
to log-frequency counts from four computationally based frequency lists: SUBTLEX-US

(Brysbaert & New, 2009), SUBTLEX-UK (van Heuven et al., 2014), the BNC (BNC
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Consortium, 2007), and COCA (Davies, 2009). Skewness statistics suggested that the
data from each list were symmetrically distributed. However, the SUBTLEX-UK and
BNC lists produced kurtosis values greater than 2.0, indicating that results derived from
these data should be interpreted with caution. The orthographic data correlation with the
SUBTLEX-US (r=-.53, p <.001), the SUBTLEX-UK (r =-.43, p <.001), the BNC (r =
-.31, p <.001), and the COCA (r =-.43, p <.001) indicated that orthographic word
knowledge shared a moderate relationship with frequency ranking in L1 contexts. A
visual inspection of the scatterplots indicated that the relationships in each case were
linear.
Between-Group Variability

To assess the degree to which group item difficulty varied as they included
progressively less frequent words, I grouped the 1,572 content words for which data had
been collected into 15 groups of 100 items. This adjustment ensured that each group had
an equal number of items for comparison. It is also in line with the hypothesis behind
vocabulary levels and size tests, where words within 100-word bands are assumed to be
interchangeable (e.g., Beglar, 2010). In order to produce groups with 100 items, the least-
frequenct 72 content words were excluded from these analyses.

I first inspected the values in the orthographic and phonological 100-item group
Rasch logit descriptive statistics tables (see Tables 33 and 34, respectively). Among both
orthographic and phonological items, the first test item difficulty mean value (M = -1.86,
SD = 1.79 for orthographic items; M = -1.63, SD = 0.15 for phonological items) was
substantially lower than the final test difficulty mean value (M = 1.08, SD = 1.77 for

orthographic items; M = 1.34, SD = 1.63 for phonological items). This finding indicated
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that the group means decreased as groups consisted of less frequent words, indicating that
more frequent items were better known overall. This result was confirmed by Spearman’s
rank correlation coefficient. The mean Rasch item difficulty logit values for each 100-
word grouping of orthographic content words was significantly and highly correlated
with the frequency-based rank order of each group (i.e., from the first group, Item
Grouping 100, to the 15th group, Item Grouping 1500), r413) =-.94, p <.001. Similarly,
the mean Rasch item difficulty logit values for each 100-word grouping of phonological
content words was significantly and highly correlated with the frequency-based rank
order of each group, r413) =-.97, p <.001.

An inspection of the minimum, maximum, range, and 95% confidence intervals
for the mean values in the descriptive statistics chart indicated that there was a substantial
degree of overlap between the difficulty estimates of adjacent groups. Among the
orthographic items, the average range was 8.61 logits, or 62% of the range of the entire
1,572-item set of content words. Among the phonological items, the average range was
also 8.61, or 65% of the range of word difficulty logits for all 1,572 content words
assessed. Additionally, the 95% confidence intervals for the mean, which indicated the
range of values in which the true mean is 95% likely to be found, overlapped among each
adjacent group. This result suggested that the differences between adjacent group means
were not statistically significant and therefore that the difficulty profiles of items in
adjacent groups were similar.

To inspect whether any adjacent group’s between-group means differed
significantly, as well as to understand the degree to which words within groups were

uniquely more or less difficult than items from neighboring groups, I conducted a one-
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way analysis of variance (ANOVA). For the results of a one-way ANOVA to be
considered valid, three key assumptions must be met (Green & Salkind, 2016). First,
observations should be independent, meaning each case should represent a distinct
individual whose response was not influenced by others. Although the sample was drawn
using convenience sampling rather than true random sampling, each participant
contributed only one response per item on each test they took, ensuring the independence
of observations across tests.

The second assumption for a valid one-way ANOVA is that the spread of the test
variable data should follow a normal distribution. Because skewness and kurtosis values
for some groups exceeded 1.00, suggesting potential non-normality, I applied the
bootstrapping function in JASP version 0.19.3 (JASP Team, 2024). This method
resampled the data 1,000 times to generate an empirical sampling distribution.
Bootstrapping also allowed for a more detailed examination of group differences by
providing confidence interval comparisons in post-hoc tests, as recommended by Larson-
Hall (2016), rather than relying solely on p-values. It should be noted, however, that
although bootstrapping is a valuable method for analyzing non-normally distributed data,
its results are inherently dependent on the sample from which they are drawn. Therefore,
the extent to which the findings can be generalized to the broader population depends on
how representative the sample is of the population. The third assumption when
conducting a one-way ANOVA is homogeneity of variances across groups. Levene’s test
indicated that this assumption was met for groups of orthographic items, F(14, 1485) =

1.39, p = .15, and phonological difficulty estimates, (14, 1485) = 1.72, p = .05.
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Table 33. Descriptive Statistics for Orthographic Rasch Logit Means of Content Words Per 100 Items

ltem

grouping Min  Max Range M SEM  95% for Mean  SD cv Skew SES Kurtosis SEK
100 -6.21 1.71 7.92 -1.86 0.18 [-2.22,-151] 179 -094 -035 024 -0.46 0.48
200 -544 223 7.67 -1.69 0.19 [-2.05,-1.32] 186 -1.04 -022 024 -0.52 0.48
300 -541 4.32 9.73 -0.71 0.20 [-1.10,-0.32] 195 -261 -0.30 024 -0.08 0.48
400 -3.95 4.95 8.90 -0.46 0.18 [-0.81,-0.11] 177 -335 052 024 -0.18 0.48
500 -5.00 3.95 8.95 -0.17 0.17 [-0.51,0.17] 170 -1163 -0.11 024 -0.36 0.48
600 -434 3.24 7.58 -0.08 0.16 [-0.41,0.24] 163 -2043 -0.07 024 -0.59 0.48
700 -541  3.79 9.20 -0.19 0.20 [-0.60,0.21] 2.04 -2126 -0.38 024 -0.30 0.48
800 -545 3.82 9.27 -0.24 0.21 [-0.66,0.19] 213 -31.34 -053 024 -0.49 0.48
900 -4.14 3.39 7.53 0.01 0.19 [-0.36,0.38] 187 3324 -024 024 -0.84 0.48
1000 -542 3.96 9.38 0.24 0.18 [-0.12,0.61] 1.84 6.03 -0.54 0.24 0.21 0.48
1100 -4.24 6.66 10.90 0.68 0.20 [0.29, 1.07] 1.97 231 -0.07 0.24 0.02 0.48
1200 -3.65 3.86 7.51 0.27 0.19 [-0.11,0.66] 1.93 517 -0.09 024 -0.99 0.48
1300 -4.89 4.03 8.92 0.65 0.22 [0.22,1.08] 2.18 282 -050 024 -0.59 0.48
1400 -3.86 3.93 7.79 0.56 0.19  [0.19, 0.92] 1.85 284 -048 024 -0.24 0.48
1500 -3.50 4.42 7.92 1.08 0.18  [0.72,1.43] 1.77 141 -051 024 -0.58 0.48

Note. CV = Coefficient of variation.
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Table 34. Descriptive Statistics for Phonological Rasch Logit Means of Content Words Per 100 Items

ltem
grouping Min  Max Range M SEM  95% for Mean SD cv Skew SES  Kurtosis SEK

100 -6.39 1.32 771 -1.63 0.15 [-1.92, -1.34] 1.46 -0.90 -042 0.24 0.30 0.48
200 -6.28 2.34 8.62 -1.68 0.16 [-2.01, -1.36] 1.64 490 0.00 0.24 -0.22 048
300 -595 3.73 9.68 -0.71 0.18 [-1.05, -0.36] 1.76 1.87 -0.11 0.24 0.06 0.48
400 -4.66 443 9.09 -0.58 0.17 [-0.92, -0.23] 1.73 406 021 0.24 -0.05 048
500 -6.15 4.00 10.20 -0.13 0.18 [-0.50, 0.23] 1.84 242 -0.20 0.24 0.33 0.48
600 -3.70 3.42 712 -0.07 0.16  [-0.40, 0.25] 1.62 248 -0.10 0.24 -0.61 0.48
700 -465 3.80 8.45  0.01 0.19 [-0.37, 0.39] 1.90 1.22 -0.26 0.24 -0.56 048
800 -3.37 4.02 7.39 0.1 0.18 [-0.26, 0.47] 1.84 -0.97 -0.15 0.24 -0.89 048
900 -4.53 4.31 8.84  0.10 0.20 [-0.28, 0.49] 1.95 -249  -0.27 0.24 -048 048
1000 -3.94 3.79 7.73 0.34 0.16  [0.01, 0.66] 1.64 -3.00 -0.40 0.24 -0.12 048
1100 -3.36 4.65 8.01 0.91 0.17  [0.57,1.25] 1.70 -14.05 -0.05 0.24 -0.24 048
1200 -3.10 4.82 7.92 046 0.19  [0.09, 0.84] 1.88 -21.83  0.07 0.24 -0.81 0.48
1300 -433 6.92 1130 0.86 0.21 [0.45, 1.27] 2.08 250.66 -0.29 0.24 0.23 0.48
1400 -3.85 4.93 878 0.75 0.19 [0.38, 1.11] 1.85 1710 -0.35 0.24 -0.04 048
1500 -4.34  3.97 8.31 1.34 0.16  [1.02, 1.66] 1.63 18.66 -0.77 0.24 0.59 0.48

Note. CV = Coefficient of variation.



I first investigated the differences in orthographic content word group means, with
group membership (e.g., Item Grouping 100, Item Grouping 200, etc.) as the independent
variable. The results revealed a statistically significant effect of frequency on mean
orthographic content word difficulty, F(14, 1485) = 18.75, p <.001, n* = .15, indicating
that group membership explained 15% of the variance in mean scores. This result
suggested that the means between several groups were significantly different. This result
was expected, due to the range of the items in the analyses. I then examined the post-hoc
comparisons. Due to the large number of groups compared (i.e., 15 groups), I inspected
values produced using Tukey’s HSD adjustment, which is more liberal than the often-
used Bonferroni adjustment. Post-hoc between-group comparison tests revealed that
differences between only one set of adjacent orthographic pairs—the tests of items 101—
200 and 201-300—were significantly different. Otherwise, no significant differences in
mean difficulty were shown between adjacent groups, which suggested that the means of
difficulty estimates between adjacent groups were generally similar.

Next, I investigated the differences in phonological content word group means,
again with group membership as the independent variable. For phonological words, the
results revealed a statistically significant effect of frequency on mean phonological group
word difficulty, F(14, 1485) = 24.08, p <.001, n* = .19, indicating that group
membership explained 19% of the variance in mean scores. Post-hoc between-group
comparison tests again showed that the tests of items 101-200 and 201-300 were
significantly different, but indicated no other significant differences in mean difficulty

between adjacent groups.
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Within-Group Variability

To assess within-group variability, I examined the descriptive statistics of the
Rasch item difficulty logits for orthographic and phonological content words (see Tables
33 and 34, which were reported previously). The minimum and maximum values for each
group showed negative minimum logit values and positive maximum logit values. This
result indicated that every 100-word grouping contained both easier and more difficult
items relative to the average difficulty within the 1,572-item content word set. As
reported previously, the average range of orthographic logits per group was 8.61 logits
(i.e., 62% of the range of logits among the 1,572 content words), and the average range
among phonological items was also 8.61 logits (i.e., covering 65% of the range of all
content words measured). These findings indicated a large range of values and, therefore,
a substantial degree of variation in item difficulty within each group.

One possible explanation for this variation was that the grouping of substantially
more and less difficult items within each set was partially influenced by their NGSL-
designated order. Given that the SUBTLEX-US and aggregated COCA log frequency
counts correlated more strongly with orthographic and phonological word difficulty
knowledge than the NGSL frequency counts, I subsequently re-grouped the orthographic
and phonological Rasch word difficulty logits into two new sets of 100-item groupings
for comparison: one based on SUBTLEX-US frequency order and one based on
aggregated COCA frequency order.

When 100-item groupings were based on SUBTLEX-US word frequency order,
the average orthographic word difficulty varied by 8.61 logits (SD = 1.14) within groups,

and phonological item difficulty varied by 8.41 logits (SD = 0.99). When items were
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grouped based on COCA word frequency order, within-group orthographic item
difficulty varied by 9.13 logits (SD = 1.12), and phonological items varied by 9.04 logits
on average (SD = 1.47). These results indicated that a similar degree of within-group
variation existed regardless of which frequency list was used, although slightly more
within-group variation was present when groupings were based on the COCA frequency
list compared to the NGSL or SUBTLEX-US lists.

Next, I inspected each item’s model standard error values, produced using
Winsteps version 5.7.4 (Linacre, 2024). The standard error value for each item, as
calculated by Winsteps, indicated the precision of the Rasch logit measure for that item. I
averaged the item measure standard errors for each item within 100-item groups to
produce a mean standard error value for each group. For consistency, and because the
results indicated that ordering based on SUBTLEX-US and COCA had little impact on
the average variability of item difficulty estimates within bands, I conducted all further
analyses using groups organized by NGSL rank (i.e., the order in which the items were
originally administered to participants). Among the 100-item orthographic word groups,
the mean item measure standard error values ranged from 0.16 to 0.22 logits (M = 0.19,
SD = 0.02). Among phonological words, the mean item measure standard error values
ranged from 0.15 to 0.21 logits (M = 0.18, SD = 0.02).

I then compared these values against the standard deviation of mean logit values
within each group. The group standard deviations measured the spread of the logits
within each set, indicating the degree of variability among items. Theoretically, if group
standard deviations were smaller than the mean item measure standard error, this would

suggest that item difficulties were interchangeable within groups. Because some degree
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of within-group variation was expected, I set a threshold where a standard deviation
greater than two times the mean item standard error values would indicate significant
within-group item difficulty variability. Orthographic word difficulty standard deviation
values ranged from 1.63 to 2.18 logits (M = 1.89, SD = 0.15), and phonological standard
deviation values ranged from 1.46 to 2.10 logits (M = 1.77, SD = 0.16). The results
showed that standard deviation values were more than twice the mean measure standard
error estimates for each 100-word group, providing further evidence of substantial
within-group item difficulty variation.

In summary, the results of within-group minimum and maximum estimates, range
estimates, and comparisons of individual item measure standard errors to group standard
deviations all suggested a high degree of within-group variation for each 100-word set of
content words, based on frequency orders from three vocabulary frequency lists.

Research Question 4: The Degree to Which High-Frequency Words Were Better
Known Orthographically, Phonologically, or Similarly in Both Modalities

Research Question 4 asked whether NGSL words were generally better known
orthographically or phonologically. To address this research question, I applied the
standardized difference function described in Chapter 4 to evaluate items with
standardized difference scores exceeding £2.00. A score beyond this threshold indicated
a statistically significant difference between an item’s logits for the two modalities at an
approximate alpha level of .05.

Due to the volume of data produced, the results are presented in Appendix K.
Among the items, 186 (11%) were significantly better recognized in orthographic than in

phonological form. Conversely, 109 items (7%) were better recognized in their
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phonological modality than in their orthographic form. The remaining 1,355 items (82%)
were similarly well known in both modalities.

When function words were removed, the results showed that 175 content words
(11%) were better recognized orthographically, 103 (6%) were better recognized
phonologically, and 1,294 (78%) were similarly well known. The means and standard
deviations for all items are presented in Table 35, and the means and standard deviations

for all content words are presented in Table 36. This result suggested that most of the

words were similarly well known.

Table 35. Descriptives for Mean Item Logits of All Words Known Better in Specific
Modalities

Group k Orthographically Phonologically presented
presented words words
M SD M SD
Better known 186 -0.97 1.67 0.93 1.42
orthographically
Better known 109 0.55 1.47 -0.64 1.61
phonologically
Similarly known 1,355 0.04 212 0.00 2.04

Table 36. Descriptives for Mean Item Logits of Content Words Known Better in Specific
Modalities

Group k Orthographically Phonologically presented
presented words words
M SD M SD
Better known 175 -0.97 1.67 0.92 1.43
orthographically
Better known 103 0.52 1.49 -0.68 1.63
phonologically
Similarly known 1,294 0.04 212 0.00 2.04

This result was initially surprising considering that it suggests that the learners
had a comparable degree of difficulty identifying most of the words in either modality.

This finding can be partially explained by the method used to determine the difference
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value. Although the Rasch item difficulty logits reflected the likelihood that items would
be answered correctly, they did not necessarily account for which participant answered
which item. Therefore, there could have been cases in which the same word in
orthographic and phonological form were answered a similar number of times, but by
different participants. Evidence against this possibility is the fact that most of the items fit
the Rasch model, indicating consistent answering patterns among items and participants.
Regardless, this possibility cannot be ruled out and might partly explain the discrepancy
between measures of participants’ comparative orthographic and phonological word
knowledge derived from participant ability estimates and test scores, and as suggested by
individual item modality comparisons.

Another possibility was that the category of similarly well-known words was
largely composed of extremes values, either universally known or unknown.
Theoretically, such words would likely be answered correctly to similar degrees in both
modalities. To test this possibility, I used the mean and standard deviation values from
both the orthographic (M =-0.18, SD = 2.07) and phonological (M = 0.23, SD = 1.92)
item difficulty estimates to categorize words based on whether they fell within or beyond
one standard deviation from the mean. Words with estimates beyond -1 standard
deviation from the mean were classified as extremely easy; words within -1 standard
deviation were considered easy; words within +1 standard deviation were considered
difficult; and words beyond +1 standard deviation were classified as extremely difficult.
The results showed that the majority of similarly well-known words fell into the easy
(48.86%) and difficult (33.21%) ranges, with 17.27% in the extremely easy category and

only six items (0.44%) with logits greater than 4.43.
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Additionally, because not all words in the orthographic very easy (i.e., widely
known) and very difficult (i.e., not widely known) categories were also in the
phonological very easy and very difficult categories, I counted how many words
appeared in the extreme categories in both modalities. Among the words, 196 were
widely known in both modalities, and 219 were not widely known in either. However,
subtracting these from the 1,355-item pool of similarly well-known words left 940 items
that were not associated with extreme difficulty estimates. Therefore, contrary to the
initial hypothesis, these results indicated that the similarly well-known words represented
a wide range of difficulty levels.

Another possibility was that function words might be disproportionately
represented in one of the three groups. The mean Rasch model item difficulty estimates
displayed in Table 28 indicated that the phonological difficulty estimates were lower (i.e.,
words were more widely known) when function words were removed from the dataset.
This result suggested that function words might be more likely to be among the words
better known orthographically. However, this was not the case. A comparison of groups
containing all words versus only content words showed that the number of function
words in each group was comparable. Among orthographically better-known words,
phonologically better-known words, and similarly well-known words, function words
made up only 5-6% of each group. Thus, there was no noticeable difference in the ratio
of function words per group.

In summary, the data indicated that most high-frequency words from the NGSL
have similar difficulty values in orthographic and phonological forms. However, a subset

of words—14% (orthographically better known) and 8% (phonologically better known)
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of the 1,650-item set—were better recognized in one modality than the other. The

underlying cause of this difference was not immediately clear.

Research Question 5: The Degree to Which Participants Answered High-Frequency
Words Correctly More Often in One Modality, or Similarly in Both Modalities

Research Question 5 concerned whether individual participants were more likely
to understand words in the orthographic modality, the phonological modality, or equally
in both modalities. To address this question, I again used the standardized difference
function employed in Research Question 4. Due to the volume of results, they are
provided in Appendix L. A summary of the data is presented in Table 37.

Among the participants, 135 (59%) were significantly better at recognizing words
in the orthographic modality than in the phonological modality. Notably, the standard
deviation for phonological word logits in this group was greater, suggesting that the
learners with similar orthographic word recognition abilities varied in their ability to
recognize words phonologically. The next largest group consisted of 84 participants
(37%) who demonstrated similar ability in recognizing words in both modalities. The
smallest group, consisting of nine participants (4%), recognized words better in the
phonological modality than in the orthographic modality. To summarize, the majority of
participants in this study recognized words better orthographically, several more
understood words similarly in both modalities, and a small group of participants
understood words better when they encountered them phonologically.

It was possible that learners with varying degrees of vocabulary knowledge might
initially rely more on one modality and become better able to recognize words in both

modalities as their knowledge progressed. In the case of Japan, learners spend more time
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engaging with written texts than listening texts, and for this reason their general
understanding of English phonology as well as their aural recognition of individual words
fall behind their orthographic undertanding of the same words. Therefore, I investigated
whether any quantitative differences in the participants’ knowledge estimates could
explain these differences. For this purpose, I used the participant knowledge estimates
produced by Winsteps from a file containing each participant’s responses to both the
orthographic and phonological item sets (3,300 items in total). These holistic estimates

represented each participant’s combined orthographic and phonological word knowledge.

Table 37. Summary of Mean Rasch Person Ability Estimates Based on Item Modality

Groups Orthographic Phonological
n M SD Min Max M SD Min Max
Better
orthographically 135 131 1.26 -2.26 4.18 0.12 142 -463 3.34
Better
phonologically 9 037 094 -142 1.78 166 085 0.65 2.92

Similarly ability 84 0.70 125 -291 4.11 0.60 1.19 -249 3.38

Next, I conducted a one-way ANOVA to determine whether significant
differences in participants’ bi-modal vocabulary knowledge existed between participants’
who performed better on orthographic tests, better on phonological tests, and similarly
well on both forms of tests. I used the person ability estimates produced from the
combined Rasch analysis of all 1,650 items in both orthographic and phonological forms
together (3,300 items together) as the dependent variable. I used group membership (i.e.,
better orthographically, better phonologically, or similar ability) as the independent
variable. I first confirmed that the assumptions required for conducting a one-way
ANOVA using parametric statistics were satisfied. The person ability estimates were

normally distributed, and the results of Levene’s test for equality of variances was non-
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significant, (2, 225) = 0.35, p = .71). These results indicated that the assumptions had
been met.

The results of the ANOVA indicated a significant effect between the groups, F(2,
225) =4.48, p = .01, with a small effect size, n> = .04. This finding suggested that word
modality had a small effect on variability in recognition scores and that differences in
preferred modality were largely explained by other factors, such as word-related variables
or the participants’ individual background experiences. To investigate which group
means differed significantly, I conducted post-hoc tests and, due to unequal the sample
sizes of each group being compared, I used the Bonferroni adjustment rather than
Tukey’s HSD adjustment to avoid the possibility of producing a false positive result.

The results showed no significant difference in mean adjusted Rasch logit
estimates between the orthographic group (M =4.61, SD = 1.26) and the similar ability
group (M =4.70, SD = 1.22), although the phonological group (M = 5.88, SD = 1.00)
differed significantly from both (»p = .01 when compared to the orthographic group, and p
= .02 when compared to the similar ability group). However, this result should be
interpreted with caution. As noted earlier, the phonological group included only nine
participants, substantially fewer than the other two groups. Furthermore, the minimum
and maximum values indicated that the maximum values for the orthographic (7.61),
phonological (7.32), and null (7.76) groups were similar, but the phonological group’s
minimum value (4.72) differed substantially from those of the orthographic (1.49) and
null (1.27) groups. This high minimum value indicated less variability within the

phonological group, which could explain why the participants who recognized words
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predominantly in the phonological modality appeared to have significantly greater overall
vocabulary knowledge.

To summarize, most participants in this study recognized words better
orthographically, a smaller group understood words similarly in both modalities, and a
small group recognized words better phonologically. Although the ANOVA post-hoc
results indicated that participants who better recognized words phonologically also had
greater overall vocabulary knowledge, the small sample size and small n? value indicate
that this conclusion should be interpreted with caution. Future research with a larger
sample size is needed to confirm this result.

Research Question 6: Predictors of High-Frequency Word Knowledge

Research Question 6 examined the degree to which English word difficulty
among lower-to-intermediate proficiency Japanese university EFL learners can be
predicted by lexical variables when encountered orthographically and phonologically. I
divided this question into four subsections: two regarding orthographic word knowledge
and two regarding phonological word knowledge. To answer these research questions, I
constructed linear regression models with orthographic and phonological item difficulty
logits for 1,572 content words as the dependent variables, and lexical variables—
including log-transformed word frequency counts—as predictor variables.

In this section I first describe the screening procedures I used to select variables
retained for inclusion in the multivariable models. Due to the number of variables
available for inclusion in the present study, it was necessary to systematically eliminate

as many variables as reasonably possible to produce parsimonious multivariable models
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of orthographic and phonological word difficulty. Then, I present the results for Research
Questions 6a through 6d.
Screening Procedure

When addressing these questions, it is first necessary to report (a) the data
screening process among the lexical variable indices that were candidates for inclusion in
the model as independent variables; (b) the descriptive statistics of those variables,
including indications of normal distribution; and (c) the process by which candidates
were identified to be retained in or eliminated from the multivariable model.

Initially, I organized the dataset, which included 60 lexical variable indices
representing 11 categories, into adjacent columns in a spreadsheet created using
Microsoft Excel version 16.92 (Microsoft, 2024). This spreadsheet also contained two
additional indices: the orthographic word difficulty Rasch logits and the phonological
word difficulty logits. Although the test items were designed to be succinct, non-
contextual, and composed of high-frequency words, it was possible that sentence-related
factors—such as the average number of letters per word, total sentence length, and
average psycholinguistic word measures—might have influenced item score differences.
To investigate these potential influences, I analyzed all test item sentences using
TAALES (Kyle et al., 2018) and compared the correlations of each index with the
orthographic and phonological Rasch item logits.

I considered retaining sentence-level variables if they met two criteria: (a) they
were significantly correlated with the difficulty logits in either mode (p < .05), and (b)
they produced Pearson’s r-values greater than .30, which is considered a small-to-

medium effect size by Plonsky and Oswald (2014). Based on these criteria, the results
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indicated that two sentence-level variables were meaningfully related to the word
knowledge estimates: the average word age of acquisition (AoA Kuperman) and the
average number of letters per word in each sentence. Consequently, I added these two
sentence-level indices to the dataset, resulting in a total of 62 indices included in the
initial dataset. Next, I inspected each independent variable for normality of distribution
using inspections of histogram charts, as well as skewness and kurtosis values.

The data for the majority of variables appeared to follow a normal distribution.
However, the data distribution for six variables followed a power-law distribution in
which most of the data appeared to the left of the dataset, and the data curve fell sharply
thereafter. These variables were: Polysemy Oxford, Polysemy Merriam Webster,
Polysemy Collins, CD_USF, LD Brysbaert, and L2 Accuracy. In accordance with
statistical best practices for handling power-law distributed data (Tabachnick & Fidell,
2019), I log-transformed the six variables to normalize their distribution and reduce the
influence of extreme values, resulting in six new indices: Polysemy Oxford Log,
Polysemy Merriam_ Webster Log, Polysemy Collins Log, CD USF Log,

LD Brysbaert Log, and L2 Accuracy Log. These transformations brought the data
closer to a normal distribution, making them more suitable for parametric statistical
analyses. After adding these six transformed variable indices to the dataset, 68 indices
were included in total.

Next, I inspected charts such as boxplots, histograms, and data to identify
potential outliers within each index, assessing the impact of outliers on the overall data
distribution of the data within each index. I removed outliers with z-scores greater than

3.29 from each index. Values were removed from the following indices:
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Length in Letters (26), Length in Syllables (25), Length_in Phonemes (14),

Polysemy Oxford Log (11), Polysemy Collins Log (32), Polysemy Wordnet (56),
Concreteness Brysbaert (7), CD_McD (34), LD Mean_Accuracy (13),

WN_ Mean_Accuracy (19), and LD Brysbaert Log (6). After completing this procedure,
Finally, I removed the 78 function words that were in the 1,650-item total set, which left
the 1,572 content words for analysis. The descriptive statistics are presented in Table 38.
Candidate Variable Elimination Procedure

To construct a parsimonious model, I began by eliminating extraneous variables.
Following the procedure used by Hashimoto and Egbert (2019) and Vitta et al. (2023), |
first grouped variables within categories, including orthographic and phonological item
difficulty logits, and created correlation matrices for each category. I then assessed the
degree to which each variable correlated with orthographic and phonological word
difficulty and eliminated variables with insignificant correlations (p > .05) or those with a
correlation of » < .30, which is considered small-to-medium according to Plonsky and
Oswald (2014).

Among the remaining variables within each category, I searched for correlations
of > .80. If two variables were highly correlated, I retained the one that correlated more
highly with the word difficulty logits. The category-based correlation tables can be found
in Appendix M. After completing this process, 17 variables were retained. I then placed
these variables into a correlation matrix to identify highly correlated pairs. Additionally, I
inspected the scatterplots produced for each correlation to ensure that the relationships
between variables were linear. Among the remaining variables, Length in Letters was

highly correlated with Phono Lev Dis (» = .87, p <.001) and Ortho_Lev_Dis Frequency
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Table 38. Descriptive Statistics for the Lexical Variables

Variables n M SEM  95% for mean SD Skew SES Kurt SEK Min Max
Orthgraphic item logits 1,572 -0.06 0.05 [-0.16, 0.04] 2.07 -0.18 0.06 -0.19 0.12 -6.21 7.68
Phonological item logits 1,572 0.07 0.05 [-0.03, 0.17] 199 -0.06 0.06 -0.20 0.12 -6.39 6.92
NGSL_Log_Frequency 1,572 214  0.01 [2.12, 2.16] 041 159 0.06 3.65 0.12 1.57 4.69
SUBTLEX_US Log_ 1,572 3.38 0.02 [3.35, 3.42] 0.71 039 0.06 0.74 0.12 0.80 6.33
Frequency
SUBTLEX_UK Log_ 1,572 411 0.02 [4.07, 4.14] 0.71 -0.62 0.06 497 012 0.48 6.73
Frequency
COCA_Aggregate 1,572 9.33 0.06 [9.21, 9.45] 234 075 0.06 1.60 0.12 2.60 19.80
Log_Frequency
BNC_Aggregate 1,572 -1.06  0.01 [-1.09, -1.04] 048 0.18 0.06 255 012 -3.52 0.96
Log_Frequency
SUBTLEX_US Log_ 1,572 3.11  0.01 [3.09, 3.14] 049 -0.33 0.06 -0.24 0.12 1.36 3.92
Range
COCA_Aggregate 1,572 -4.92  0.05 [-5.01, -4.83] 1.82 0.22 0.06 0.16 0.12 -10.90 -0.05
Log_Range
BNC_Aggregate 1,572 49.00 0.52 [48.00, 50.00] 2050 0.34 0.06 -0.42 0.12 0.09 99.70
Log_Range
Loanword Status 1,572 0.58 0.01 [0.55, 0.60] 049 -0.31 0.06 -1.90 0.12 0.00 1.00
Length_of Letters 1,572 6.10 0.06 [5.99, 6.21] 218 0.85 0.06 0.67 0.12 1.00 15.00
Length_of Syllables 1,547 1.90 0.02 [1.85, 1.94] 090 0.74 0.06 -0.30 0.12 1.00 4.00
Length_of Phonemes 1,558 546 0.05 [5.36, 5.56] 197 062 0.06 -0.14  0.12 2.00 11.00
Letters_Per_Word_ 1,572 0.50 0.00 [0.49, 0.50] 0.08 -214 0.06 3940 0.12 0.00 1.00
Sentence_Measure
Polysemy 1,561 145.00 4.73 [136.00, 154.00] 187.00 2.45 0.06 6.87 0.12 1.00 1,174.00
Oxford
Polysemy 1,561 1.85 0.01 [1.82,1.87] 0.57 -0.29 0.06 -0.11  0.12 0.00 3.07

Oxford_Log
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Table 38. (continued)

Variables n M SEM 95% for Mean SD Skew SES Kurt SEK Min Max
Polysemy 1,550 8.03 0.15 [7.74, 8.31] 5.81 1.38 0.06 1.88 0.12 1.00 32.00
Merriam_

Webster

Polysemy 1,550 0.79 0.01 [0.78, 0.81] 0.33 -0.32  0.06 -0.21  0.12 0.00 1.51
Merriam_

Webster_Log

Polysemy 1,572 12.50 0.29 [11.90, 13.00] 11.60 223 0.06 6.80 0.12 1.00 86.00
Collins

Polysemy 1,572 0.94 0.01 [0.92, 0.95] 0.39 -0.20 0.06 -0.14 0.12 0.00 1.93
Collins_Log

Polysemy 1,519 6.85 0.14 [6.58, 7.12] 5.35 1.12  0.06 098 0.13 0.00 25.00
Wordnet

Concreteness_ 1,572 3.12 0.03 [3.07, 3.17] 1.02 0.23 0.06 -1.07  0.12 1.12 5.00
Brysbaert

Concreteness_ 949 418.00 3.65 [411.00, 425.00] 113.00 0.23 0.08 -1.08 0.16 186.00 637.00
MRC

Imageability 1,056 442.00 3.27  [435.00, 448.00] 106.00 0.02 0.08 -0.91 0.15 204.00 667.00
MRC

Familiarity _ 1,057 562.00 1.18 [560.00, 564.00] 38.30 -0.45 0.08 043 0.15 401.00 655.00
MRC

Meaningfulness_ 663 453.00 2.58 [448.00, 458.00] 66.40 -0.49 0.09 0.47 0.19 210.00 617.00
MRC

CD_USF 1,572 22.10 0.79 [20.60, 23.70] 31.30 352 0.06 19.10 0.12 0.00 324.00
CD_USF_Log 1,440 1.08 0.01 [1.06, 1.11] 0.53 -0.18 0.06 -0.57 0.13 0.00 2.29
CD_EAT 1,336 38.90 0.41 [38.10, 39.70] 15.10 -0.79  0.07 042 0.13 2.00 78.00
CD_McD 1,336 38.90 0.42 [38.10, 39.70] 15.10 -0.79  0.07 042 0.13 2.00 78.00
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Table 38. (continued)

Variables n M SEM 95% for Mean SD Skew SES Kurt SEK Min Max
CD_SemD 1,570 1.88 0.01 [1.87,1.90] 0.27 -1.56 006 768 0.12 0.00 2.41
CD LSA_ 1,233 0.22 0.00 [0.21,0.23] 0.13 0.88 0.07 0.72 0.14 0.01 0.77
Top_Three
Cosine
CD LSA_ 1,238 0.37 0.01 [0.36,0.38] 0.20 0.74 0.07 0.17 0.14 0.01 1.00
Cosine_Similarity
CD LSA_ 1,243 0.19 0.00 [0.18,0.19] 0.12 147 0.07 279 0.14 0.00 0.75
Average_Cosine
AoA_ Kuperman 1,532 6.85 0.06 [6.74,6.96] 2.17 0.31 0.06 -053 0.13 237 14.70
AoA Kuperman_ 1,572 4.89 0.02 [4.85,4.92] 0.78 058 0.06 0.71 0.12 266 8.52
Sentence
Measure
AocA LDA 865 3.42 0.08 [3.26,3.57] 2.29 111 0.08 138 0.17 1.00 12.00
Above 40
AoA LDA 1,441 4.56 0.06 [4.44,4.68] 2.40 0.21 0.06 -043 0.13 -0.44 13.70
Above
40_Polynomial
AoA LDA 1,334 0.94 0.00 [0.93,0.95] 0.14 1.04 007 056 013 0.74 1.40
Inverse_Slope
AocA LDA 1,441 0.35 0.01 [0.34,0.36] 0.20 064 0.06 -0.27 0.13 0.01 0.97
Inverse
Similarity
Ortho N 1,049 6.89 0.20 [6.50,7.29] 6.53 116 0.08 055 015 1.00 34.00
Ortho N_ 1,041 7.25 0.06 [7.14,7.36] 1.84 -056 008 095 0.15 0.70 14.10
Frequency
Phono N 1,139 15.10 0.45 [14.20, 16.00] 15.20 1.03 0.07 000 0.15 1.00 59.00

Phono_N_H 1,153 16.00 0.48 [15.10, 16.90] 16.20 1.07 007 012 0.14 1.00 67.00
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Table 38. (continued)

Variables n M SEM 95% for Mean SD Skew SES Kurt SEK Min Max
Phono N 1,136 7.09 0.05 [7.00, 7.18] 1.60 -0.66 0.07 170 0.15 0.69 12.30
Frequency
Phono N 1,149 7.09 0.05 [6.99, 7.18] 1.60 -0.69 007 176 0.14 0.69 12.30
Freq_H
PhonoGraph_N 773 5.26 0.17 [4.92, 5.59] 4.80 1.23 0.09 0.75 0.18 1.00 24.00
PhonoGraph_ 785 5.48 0.18 [5.13, 5.82] 4.94 1.21 0.09 0.70 0.17 1.00 24.00
N H
PhonoGraph_ 773 7.71 0.07 [7.58, 7.84] 1.88 -0.31 0.09 130 0.18 0.69 15.00
N_Frequency
PhonoGraph_N_ 785 7.68 0.07 [7.55, 7.81] 1.88 -0.32 0.09 128 0.7 0.69 15.00
Frequency H
Ortho_Lev_Dis 1,571 2.09 0.02 [2.05, 2.13] 0.73 085 0.06 0.80 0.12 1.00 5.30
Ortho _Lev 1,571 7.58 0.02 [7.54, 7.63] 0.84 0.10 0.06 -0.21 0.12 4.76 10.50
Dis_

Frequency

Phono_Lev_Dis 1,571 1.98 0.02 [1.94, 2.03] 0.87 1.00 0.06 0.97 0.12 1.00 5.85
Phono_Lev 1,571 7.82 0.03 [7.76, 7.87] 1.05 0.37 0.06 0.12 0.12 4.33 11.60
Dis_Frequency

LD_Mean RT 1,571 625.00 1.51 [622.00, 628.00] 59.80 089 0.06 143 0.12 493.00 954.00
LD_Mean_ 1,570 -0.58 0.01 [-0.57, -0.59] 0.19 084 0.06 124 012 -1.00 0.29
RT_Zscore

LD_Mean_ 1,558 0.98 0.00 [0.98, 0.98] 0.02 -1.04 006 052 0.2 0.89 1.00
Accuracy

WN_Mean_RT 1,571 621.00 1.24 [618.00, 623.00] 49.00 0.63 0.06 041 0.12 510.00 850.00
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Table 38. (continued)

Variables n M SEM 95% for Mean SD Skew SES Kurt SEK Min Max
WN_Zscore 1,566 -0.48 0.01 [-0.47, -0.49] -.21 0.63 0.06 0.35 0.12 -0.94 0.33
WN_Mean_Accuracy 1,553 0.99 0.00 [0.99, 1.00] 0.02 -242 0.06 482 012 0.93 1.00
LD_Brysbaert 1,546 0.98 0.00 [0.98, 0.98] 0.02 -1.66 0.06 3.16  0.12 0.89 1.00
LD_Brysbaert_Log 1,546 -0.01 -0.01 [-0.01, -0.01] -0.01 0.00 0.06 349 0.12 -0.04 -0.05
L2_Accuracy 674 0.97 0.00 [0.97, 0.97] 0.03 -495 0.09 4250 0.19 0.66 0.99
L2_Accuracy_ Log 674 3.57 0.02 [3.52, 3.61] 0.55 -1.13  0.09 1.82 0.19 0.66 4.33
L2 RT_Correct_Mean 1,225 947.00 2.08 [943.00,952.00] 72.90 0.82 0.07 0.73 0.14 802.00 1,217.00
L2 RT Zscore 1,227 -0.67 0.00 [-0.67, -0.68] 0.09 3.14 0.07 37.71 0.14 -0.85 0.68
Correct_Mean
Valence 1,373 0.62 0.01 [0.61, 0.63] 0.20 -0.79 0.07 059 0.13 0.01 1.00
Arousal 1,373 0.46 0.00 [0.45, 0.47] 0.17 0.59 0.07 0.04 0.13 0.07 0.96
Dominance 1,373 0.57 0.00 [0.56, 0.58] 0.17 -0.10 0.07 -043 0.13 0.08 0.99




(r=-.80, p <.001). Phono Lev Dis and Ortho Lev_Dis Frequency were also shown to
have a strong relationship (= -.72, p <.001). Among these variables, Length in Letters
was most highly correlated with both orthographic and phonological difficulty values. As
a result, I eliminated Phono Lev Dis and Ortho Lev Dis Frequency from further
analysis. After this step was conducted, 15 predictor variables remained for entry into the
multiple regression analysis. The correlations of these variables with orthographic and
phonological item difficulty are presented in Table 39. Graphical representations of the
correlations of these variables with orthographic and phonological word difficulty are
presented individually in Figure 14 and Figure 15, respectively.

Reasearch Question 6a: Variance in Orthographic Word Knowledge Explained by a

Single Predictor

Research Question 6a asked how much variation in orthographic word knowledge
is explained by frequency or another predictor with a stronger relationship with
orthographic item difficulty. These relationships were indicated through Pearson
correlation coefficients. As reported when answering Research Question 3, NGSL log
frequency counts were significantly related to orthographic difficulty estimates with a
correlation coefficient of » = -.38 (p <.001), accounting for 14% of the variance in
orthographic word difficulty estimates. The negative Pearson correlation indicated a
small-to-medium relationship between the variables, based on Plonsky and Oswald’s
(2014) criteria. However, another frequency indicator—SUBTLEX-US log frequency
counts—were shown to have a stronger relationship with orthographic difficulty

estimates. The sample correlation coefficient was » = -.53 (p <.001), accounting for 28%
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Table 39. Correlations of Final Predictor Variables Retained for Inclusion in the
Multiple Regression Models

Predictors Orthographic Iltems  Phonological ltems
AoA_Kuperman .60 57
AoA_Kuperman_Sentence_Measure .50 46
AoA_LDA Inverse_Similarity 41 41
CD_ USF_Log -.55 -.50
COCA_Aggregate_Log_Frequency -43 -.45
Concreteness_Brysbaert -.39 -.31
Familiarity_ MRC -.50 -.51
L2_Accuracy_Log -.41 -.44
L2 RT_Zscore_Correct_Mean A48 46
LD Mean RT Zscore A7 42
Length_in_Letters 42 33
Loanword_Status -.33 -.30
SUBTLEX UK _Log_Frequency -.33 -.33
SUBTLEX _US_Log_Frequency -.53 -.53
WN_Zscore .38 .32

of the variance in orthographic word difficulty estimates. The Pearson correlation
coefficient indicated a medium-to-large relationship between the variables. Finally, one
non-frequency variable, L1 age of acquisition ratings (AoA_Kuperman), had the
strongest relationship with orthographic item estimates among all the predictor variables,
r=.60 (p <.001), accounting for 36% of the variance in orthographic word difficulty
estimates. To control for a Type 1 error due to multiple comparisons, a Bonferroni
correction was applied, and the significance threshold was adjusted to o = .0083

(i.e., .05/6). All p-values were below this adjusted threshold, so were considered
statistically significant. Following this investigation, I conducted a multiple regression
analysis to assess the degree to which each variable independently predicted orthographic
word difficulty. I included orthographic word Rasch item difficulty logits as the
dependent variable and age of acquisition ratings (AoA_Kuperman), SUBTLEX-US log-
transformed frequency counts, and NGSL log-transformed frequency counts as the three

predictor variables. After creating the model, I conducted a residual analysis and verified
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Figure 14. Correlations Between Retained Lexical Variables and Orthographic Word

Difficulty Logits.
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Figure 15. Correlations Between Retained Lexical Variables and Phonological Word

Difficulty Logits.
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that the model met the assumptions related to normality, linearity, and homoscedasticity.
The results are shown in Table 40.

The linear combination of these predictor variables was significantly related to the
orthographic item difficulty estimates, F(3, 1528) = 334.49, p <.001, and accounted for
40% of the variance in orthographic item difficulty estimates. Due to missing values in
the AoA Kuperman dataset, 1,532 words were analyzed. The results indicated that all
three variables were independent significant predictors of orthographic word difficulty.
The VIF values for all three variables were below 5.0, indicating that there was not
substantial multicollinearity among the independent variables. Age of acquisition (B =
0.47) was the strongest significant predictor. The SUBTLEX-US and NGSL log
frequency standardized estimates (B = -0.14 and = -0.11, respectively) indicated that
they explained a comparable amount of variance, but less than age of acquisition.
Reasearch Question 6b: Variance in Orthographic Word Knowledge Explained by a
Multivariable Model

Research Question 6b asked how much variation in high frequency orthographic
word knowledge could be explained by a multiple regression model that retains
additional variables, besides frequency, which also have theoretically and empirically
supported relationships with word knowledge. An additional question of interest was
which variables would be included in a parsimonious model that best fits the data. To
answer this question, I conducted a best-subsets multiple regression analysis similar to
that used by Hashimoto and Egbert (2019). First, I confirmed that the four assumptions
for linear regression were met. I then entered the 15 predictor variables into the model

and manually removed one variable at a time.
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Table 40. Regression Analysis Results for a Three-Variable Model of Orthographic Word Estimates

B SE B t p 95% CI for B Correlations Collinearity

Zero-order Partial Part Tolerance VIF

(Constant) -0.62 0.40 — -1.53 A3 [-1.41,0.17] — — — — —

AoA_Kuperman 0.45 0.03 047 1753 <.001 [0.40, 0.50] .60 41 .35 .55 1.83

SUBTLEX_US_ -040 010 -0.14 -3.93 <.001 [-0.60,-0.20] -.53 -10  -.08 .33 3.08

Log_Frequency

NGSL_Log_ -0.56 0.14 -0.11 -3.87 <.001 [-0.84,-0.28] -.38 -10 -.08 .50 2.01

Frequency

Note. R' = .40.



Because models with more predictors explain more variance, even when
additional variables contribute little to the model, AIC and BIC values help identify
parsimonious models by penalizing those with more parameters. Both the AIC and BIC
assess model fit, with lower values indicating a better fit (Field, 2024). I manually
removed independent variables from the model at each stage by selecting variables for
elimination based on two criteria. First, I searched for items that did not contribute to the
model (p > .05). Then, among those items, I removed item with the largest VIF value,
which indicated overlap among the other predictor variables and therefore contributed the
least information to the model compared to other variables at each stage. When the model
contained only significant predictors (p <.05), I removed the predictor with the largest
VIF value. Table 41 shows the predictors included in each stage of the model, as well as
their VIF values and whether they contributed significantly to each model. Table 42
shows the subset models at each stage of the elimination process.

The model with the lowest AIC and VIF values contained 13 predictor variables.
The results from this model are presented in Table 43. The linear combination of these
predictor variables was significantly related to the orthographic item difficulty estimates,
F(12,392)=26.5, p <.001. Seven predictors were independently significant. All of the
VIF values were below 5.0, indicating no severe multicollinearity between the predictor
variables. Loanword status (B = -0.23) and the degree to which words were known by L2
English learners in other contexts ( =-0.21) were among the strongest significant
predictors of the orthographic word difficulty estimates. Other significant predictors
included (a) L2 reaction time z-score means of correctly answered words, (b) log

frequency values of words among five COCA subdomains, (¢) word length measured in
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Table 41. Predictors of Orthographic Word Difficulty for Each Model With VIF Values

Predictors 2 3 4 5 6 7 8 9 10 11 12 13 14 15
AoA Kuperman "#$9%
CD_USF_Log VoHE Yo Yot
SUBTLEX_US_Log_ %) "#&&
Frequency
Familiarity MRC 155 156 156 158 1.71 174 1.74 *#4$)!
AoA_Kuperman_ 121 115 128 141 152 152 153 153 157 *#+(! *#+! %#$
Sentence_Measure
L2_RT_Zscore_ 1.00 116 121 122 132 132 117 118 119 119 117 115 115 1.15
Correct_Mean
LD Mean_ RT_Zscore 160 1.60 1.61 1.67 *#$* *#$*1 *#$"|
COCA_Aggregate_ 1.00 113 121 116 118 122 131 132 138 139 134 133 *#38 1.80
Log_Frequency
Length_in_Letters 132 135 126 159 159 186 196 199 201 2.03
L2_Accuracy_Log 122 127 128 130 131 132 132 131 131 134 135
AoA LDA Inverse L R ML S
Similarity
Concreteness_ 149 142 144 144 144 141 148 148 151
Brysbaert
WN_Zscore L OH L YW W ]
SUBTLEX_UK Log_ HEL R L AP0R R & R
Frequency
Loanword_Status 1.03 105 104 104 1219 116 117 117 117 115 116 118 1.20

Note. Header numbers = the number of predictors in each model; Bold values = not statistically significant contributors (p > .05).



Table 42. Best Subsets Regression Results for Orthographic Difficulty Estimates With 15
Lexical Variables

Predictors R? Adj. R? AIC BIC
2 .29 .29 6216 6237
3 37 37 4682 4708
4 45 45 4510 4540
5 43 43 2316 2347
6 46 45 2290 2326
7 47 47 2270 2311
8 45 44 1560 1601
9 46 45 1555 1600

10 46 45 1557 1606
11 46 45 1556 1609
12 45 44 1450 1506
13 45 44 1419 1479
14 45 43 1420 1484
15 46 44 1414 1482

Note. AIC = Akaike’s information criterion value; BIC = Bayesian information criterion value.

in letters, (d) the degree to which each word was known by L2 English learners in other
contexts, and (e) word concreteness ratings collected by Brysbaert et al. (2014).

The sample multiple correlation was .67, indicating that 45%, or nearly half, of
the overall variance was explained by the linear combination of the model. However,
only 394 of the original 1,572 items were included in the final model, due to missing
data. Specifically, only these 394 items had complete values for all independent
variables. This number represented 25% of the total estimates. As reported previously,
the difficulty of the items in this study varied substantially, and it was not immediately
clear which items remained in the analysis or what their properties were. Furthermore,
the final model was determined based on fit to the sample data and not to test a
prediction. Therefore, the results from this model are difficult to generalize to other
contexts.

The other values, though not shown to be significant independent predictors,

could contribute to the model either by interacting with other variables or controlling for
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confounding effects. In the former case, for example, low-frequency loanwords might
have had a stronger effect on the outcome than high-frequency words. In the latter case,
because more frequent words tend to be processed faster, without frequency in the model,
the effect of reaction time might have been overestimated.

Regardless, in the best-fitting model several variables were either not
independently significant contributors or contributed little to the model based on small
standardized estimates. These values, as well as the results from the model selection
process shown in Table 42, suggest that they could be removed to produce a more
parsimonious model that explains more of the variance in orthographic word difficulty
estimates than the vest-fitting model. According to Table 42, the model that explained the
most variance was the seven-variable solution. This model is presented in Table 44.

The linear combination of these seven predictor variables was significantly related
to the orthographic item difficulty estimates, F(7, 649) = 83.52, p <.001. This model
retained 657 items. Every item was independently significantly related to the dependent
variable, orthographic word knowledge. As with the best fitting model, loanword status
(B =-0.22) and measures of L2 accuracy (B = -0.23) in other contexts were among the
strongest significant predictors.

Reasearch Question 6¢: Variance in Phonological Word Knowledge Explained by a
Single Predictor

Research Question 6¢ investigated how much variation in high frequency
phonological word knowledge was explained by frequency alone or another single
predictor variable with a strong relationship with phonological word difficulty estimates.

As with Research Question 6a, to explore this research question I first examined the
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Table 43. Regression Analysis Results for the Best Fitting Model of Orthographic Word Estimates!

B SE B t p 95% ClI for B Correlations Collinearity

Zero-order  Partial Part Tolerance  VIF

(Constant) 8.91 1.77 — 5.03 <.001 [5.43,12.39] — — — — —

CD_USF_Log -0.34 021 -0.09 -1.62 0.11  [-0.76, 0.07] -48 -.08 -.06 49 2.04

Familiarity MRC -0.01 0.00 -0.11 -2.18 0.03 [-0.01, 0.00] -.38 - 11 -.08 .58 1.74

AoA_Kuperman_ 0.22 0.12 0.09 1.81 0.07 [-0.02, 0.46] 37 .09 .07 .63 1.58

Sentence_Measure

L2_RT_Zscore_ 1.60 0.74 0.09 2.16 0.03  [0.14, 3.06] .29 A1 .08 .87 1.15

Correct_Mean

LD_Mean_RT_ 1.14 0.63 0.09 1.81 0.07 [-0.10, 2.39] 41 .09 .07 59 1.71

Zscore

COCA_Aggregate_ -0.11 0.05 -0.10 -2.30 0.02 [-0.20,-0.02] -.28 -12 -.09 .75 1.33

Log_Frequency

Length_in_Letters 0.15 0.06 0.14 255 0.01 [0.03, 0.26] .35 A3 .10 .50 1.99

L2_Accuracy_Log -0.84 017 -0.21 -495 <.001 [-1.17,-0.50] -40 -24  -19 .76 1.31

AoA_LDA Inverse_  0.02 0.47 0.00 0.04 0.97 [-0.90, 0.93] .30 .00 .00 67 1.50

Similarity

Concreteness_ -0.18 0.09 -0.09 -2.08 0.04 [-0.35,-0.01] -.35 -10  -.08 .68 1.48

Brysbaert

WN_Zscore 0.13 0.44 0.01 0.30 0.76  [-0.73, 0.99] .29 .02 .01 71 1.42

SUBTLEX_UK_ -0.03 0.13 -0.01 -0.23 0.81 [-0.29, 0.23] -17 -.01 -.01 91 1.10

Log_Frequency

Loanword Status -0.87 0.16 -0.23 -561 <.001 [-1.18,-0.57] -.32 =27 -21 .86 1.16

Note. R = 45.
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Table 44. Regression Analysis Results for the Parsimonious Model of Orthographic Word Estimates

B SE B t p 95% Cl for B Correlations Collinearity

Zero-order Partial Part  Tolerance  VIF

(Constant) 473 0.77 — 6.14 .001 [3.22,6.25] — — — — —

AoA_Kuperman_ 0.37 0.08 0.16 4.62 .001 [0.26, 0.53] 44 18 A3 .70 1.43

Sentence Measure

L2_RT_Zscore_ 1.85 0.61 0.10 3.04 .002 [0.66, 3.05] .38 A2 .09 .76 1.32

Correct_Mean

COCA_Aggregate_ -0.16 0.03 -0.18 -5.63 .001 [-0.22,-0.11] -.35 -22 -.16 .81 1.24

Log_Frequency

Length_in_Letters 0.16 0.03 0.15 4.62 .001 [0.09, 0.22] .37 .18 A3 74 1..35

L2_Accuracy_Log -0.82 0.11  -023 -7.25 .001 [-1.04, -0.60] -42 =27 -.21 .78 1.28

Concreteness_ -0.30 0.07 -0.16 -4.66 .001 [-0.43,-0.17] -42 -.18 -13 .67 1.49

Brysbaert

Loanword_Status -0.83 0.12 -022 -7.14 .001 [-1.06, -0.61] -.37 =27 -.20 .82 1.22

Note. R = 47.



Pearson correlation coefficients as indicators the relationships between NGSL log
frequency counts, SUBTLEX-US log frequency counts, and age of acquisition ratings
with phonological word Rasch difficulty logits. Upon conducting the analyses I visually
inspected each scatterplot to confirm that linear relationships were evident.

NGSL log frequency counts were significantly related to phonological difficulty
estumates, » = -.41 (p <.001), explaining 17% of the variance in phonological word
difficulty estimates. This correlation coefficient indicated a small-to-medium negative
relationship between NGSL-based frequency measures and phonological difficulty
estimates, based on Plonsky and Oswald’s (2014) criteria. SUBTLEX-US log frequency
counts were similarly significantly related to phonological difficulty estimates, » = .53 (p
<.001), indicating a medium-to-large negative relationship between frequency and
phonological difficulty estimates and explaining 28% of the variance in phonological
word difficulty estimates. Finally, L1 age of acquisition values were significantly related
to phonological item estimates, » = .57 (p <.001), explaining 33% of the variance in
phonological word difficulty estimates. The correlation coefficient indicated a slightly
weaker relationship between age of acquisition and phonological word difficulty
estimates compared to orthographic word difficulty estimates, but still indicated a
stronger relationship than any of the frequency-related variable considered in the present
study. I applied a Bonferroni correction to control for a Type 1 error, and with the
significance threshold adjusted to a = .0083 (i.e., .05/6). Because all p-values were below
this adjusted threshold all of the reported correlations were considered statistically

significant.
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As with the orthographic word difficulty estimates, I conducted a multiple
regression analysis to assess the degree to which each variable independently predicted
phonological word difficulty. Phonological word Rasch item difficulty logits were
included as the dependent variable and age of acquisition ratings (AoA_Kuperman),
SUBTLEX-US log-transformed frequency counts, and NGSL log-transformed frequency
counts were the three predictor variables. Once the model was created, I conducted a
residual analysis and confirmed that the model met the assumptions of normality,
linearity, and homoscedasticity. The results are shown in Table 45.

The linear combination of these predictor variables was significantly related to
phonological item difficulty estimates, F(3, 1528) =310.73, p <.001, and accounted for
38% of the variance in phonological item difficulty estimates. Due to missing values in
the AoA Kuperman dataset, 1,532 of the 1,572 were included. All three variables were
shown to be independent predictors of phonological word difficulty. The VIF values were
below 5.0, indicating that multicollinearity was not a concern. Age of acquisition (f =
0.41) was the strongest indicator, followed by SUBTLEX-US log frequency counts (f = -
0.16) and NGSL log frequency counts (B = -0.15). This finding indicated that the two
frequency variables explained a comparable amount of predictive variance in
phonological difficulty estimates to each other, but also explained unique variance.
However, age of acquisition explained more variance than both frequency variables.
Research Question 6d: Variance in Phonological Word Knowledge Explained by a
Multivariable Model

Research Question 6d concerned the degree to which variation in phonological

word knowledge could be explained by a multivariable model of word knowledge.
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Table 45. Regression Analysis Results for a Three-Variable Model of Phonological Word Estimates

B SE B t p 95% ClI for B Correlations Collinearity

Zero-order Partial Part Tolerance VIF

(Constant) -0.50 0.39 — 1.27 20 [-0.27,1.27] — — — — —
AoA_Kuperman 0.38 0.03 041 1512 <.001 [0.33,0.43] 57 .36 31 .55 1.83
SUBTLEX_US Log_  -044 0.10 -0.16 -445 <.001 [-0.64,-0.28] -.53 =11 -.09 .33 3.08
Frequency
NGSL_Log_ -0.72 014 -0.15 -5.15 <.001 [-1.00,-0.45] -41 -13 -.10 .50 2.01
Frequency

Note. R = .38.



Following the approach used with the orthographic word data, I conducted a best-subsets
multiple regression analysis. I confirmed that all four assumptions for linear regression
were met and entered the 15 predictor variables into the model. To refine the model, I
removed one variable at a time, monitoring changes in AIC and BIC values to identify
the best-fitting model. When removing independent variables from the model, I followed
the same two criteria used in constructing the orthographic model: prioritizing the
removal of non-significant variables first, and then removing variables with high VIF
values relative to the other predictors. The model with the lowest AIC and BIC values
was the initial model, which included 15 predictor variables. The linear combination of
these predictors was significantly related to phonological item difficulty estimates, F(15,
388) =19.9, p <.001. Six of the included predictors were independently significant, and
the VIF values for all variables were below 5.0, indicating no significant
multicollinearity. Table 46 presents the predictors included at each stage of the model,
along with their VIF values and significance at each step. Table 47 shows the subset
models at each stage of the process. The results are presented in Table 48.

First language age of acquisition (AoA Kuperman) was the strongest predictor (j3
= 0.28), followed by loanword status (§ = -0.23) and L2 learner word knowledge
estimates (L2 Accuracy Log; B =-0.21). Both loanword status and L2 accuracy were
similarly strong contributors in the orthographic model. Although age of acquisition was
not included in the final orthographic model, my previous analysis indicated that it is a
strong independent predictor of both high-frequency orthographic and phonological word
knowledge. Other significant predictors included (a) SUBTLEX-US log frequency

counts, (b) L1 lexical decision reaction time measures, and (c) COCA log frequency
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Table 46. Predictors of Phonological Word Difficulty for Each Model With VIF Values

Predictors 2 3 4 5 6 7 8 9 10 11 12 13 14 15
AoA_Kuperman 1.56 170 1.75 185 199 232 241 331 344 3.79
CD_ USF_Log ! "#$%
SUBTLEX_US_ &#'(! 3.16
Log_Frequency
Familiarity_ MRC $H)*1 SH+'D $HHHN SH+% $H+% $H+Y%
AoA Kuperman_ "HE)! HSH  HE*
Sentence_Measure
L2_RT_Zscore_ 116 120 1.22 124 129 129 1.35 $#3+ S#P) SH#S+ SHSH $HS,! $H4I)
Correct_Mean
LD _Mean_RT_ $#)( 142 145 170 1.70 1.70 1.74
Zscore
COCA_Aggregate 112 113 124 126 138 140 142 134 134 135 183 217
Log_Frequency
Length_in_Letters $H#%Y "#" "H# "H'&
L2_Accuracy_Log 1.01 115 120 121 127 128 129 129 130 129 133 133 136 1.34
AoA_LDA Inverse $H)(! $H)W W $H#,' ! $#H+)
Similarity
Concreteness_ 1.26 1.53 1.53! 1.53! 1.56! $#*'! $#("! $H& $H(*! S#(*! $#~!
Brysbaert
WN_Zscore $#'% $H'W $H&T $#", 1 SH#'H O SH((! BA((! FH((! $H(*!
SUBTLEX_UK_ SH'(1 $H'(! $HP) SHBE PHPE PHPE SH&E $HI%
Log_Frequency
Loanword_Status 1.01 1.02 1.02 121 124 124 125 126 120 117 117 117 118 1.20

Note. Header numbers = the number of predictors in each model; Bold values = not statistically significant contributors (p > .05).



Table 47. Best Subsets Regression Results for Phonological Difficulty Estimates With 15
Lexical Variables

Predictors R? Adj. R*> AIC BIC
2 27 27 2523 2541
3 .32 .31 2434 2457
4 .38 .38 2367 2394
5 41 41 2339 2370
6
7
8
9

.46 45 2280 2316
.46 45 2273 2314
.46 45 2275 2320
.46 45 2276 2326

10 45 44 1554 1603
11 44 42 1455 1508
12 44 42 1457 1514
13 44 42 1457 1518
14 45 43 1456 1520
15 44 41 1431 1499

Note. AIC = Akaike’s information criterion value; BIC = Bayesian information criterion value.

counts. Although these predictors were not significant independent contributors to
phonological word difficulty, the model fit indices suggested that they still contributed to
the overall model. This result might occur if these predictors interact with other variables
or control for potential confounding effects. The sample multiple correlation was .66,
indicating that the linear combination of predictors explained 44% of the variance in
phonological word difficulty. This result is similar to the amount of variance explained
by the predictors in the orthographic word difficulty model.

Finally, as with orthographic word difficulty estimates, it was possible to create a
more parsimonious model of the phonological word difficulty estimates than the best
fitting model that also accounted for more variance in phonological word difficulty. The
values shown in Table 47 indicated that a model with six independent variables could be
created to explain 46% of the variance. This model is presented in Table 49. The linear
combination of these six predictor variables was significantly related to the phonological

item difficulty estimates, F(6, 653) = 90.77, p < .001. Due to missing values in the data
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Table 48. Regression Analysis Results for the Best Fitting Model of Phonological Word Estimates

B SE B t p 95% Cl for B Correlations Collinearity

Zero-order Partial  Part Tolerance VIF

(Constant) -0.94 0.16 — 456 <.001 [5.07,12.75] — — — — —

AoA_Kuperman -0.81 017  0.28 3.68 <.001 [0.12,0.39] 46 .18 14 .26 3.79

SUBTLEX_US_ -0.34 024 -0.10 -1.41 0.16 [-0.82,0.13] -.44 -.07 -.05 .32 3.16

Log_Frequency

Familiarity MRC -0.24 045 -0.07 -1.33 0.18 [-0.01, 0.00] -.38 -.07 -.05 .56 1.79

CD_USF_Log -0.19 0.15 0.03 0.47 0.64 [-0.34, 0.55] -43 .02 .02 46 2.19

AoA_Kuperman_ -0.16 0.06 -0.07 -1.32 0.19 [-0.48, 0.09] .30 -.07 -.05 46 2.15

Sentence_Measur

e

L2 _RT_Zscore_ -0.09 0.09 0.08 1.84 0.07 [-0.10, 2.87] .25 .09 .07 .86 1.16

Correct_Mean

COCA_Aggregate 0.00 0.00 -0.15 -2.66 0.01 [-0.28, -0.04] -.35 -13 -.10 46 217

Log:Frequency

L2_Accuracy_Log 0.00 0.06 -0.21 -4.69 0.00 [-1.15,-0.47] -43 -.23 -.18 75 1.34

LD_Mean_ 0.07 0.51 0.10 1.98 0.05 [0.01, 2.55] 37 .10 .08 .58 1.74

RT_Zscore

AoA LDA 0.10 0.22 0.01 0.14 0.89 [-0.94, 1.09] .32 .01 .01 .56 1.78

Inverse_Similarity

Length_in_Letters 0.13 0.14 0.00 0.01 0.99 [-0.12,0.12] .25 .00 .00 49 2.03

SUBTLEXUK _ 0.25 0.07 0.04 0.94 0.35 [-0.14, 0.40] -.16 .05 .04 .84 1.19

Log_Frequency

WN_Zscore 1.28 065 -0.02 -0.54 0.59 [-1.12,0.64] 22 -.03 -.02 .69 1.45

Concreteness__ 1.39 0.76 -0.05 -0.99 0.32 [-0.26, 0.09] -.27 -.05 -.04 .67 1.50

Brysbaert

Loanword_Status 8.91 195 -025 -585 0.00 [-1.25,-0.62] -.28 -.29 -.22 .83 1.20

Note. R = .44



Table 49. Regression Analysis Results for the Parsimonious Model of Phonological Word Estimates

B SE B t p 95% Cl for B Correlations Collinearity

Zero-order Partial Part  Tolerance  VIF

(Constant) 5.62 0.69 — 6.14 <.001 [4.27,6.97] — — — — —

AoA_Kuperman 0.23 0.03 0.26 721 <.001 [0.17,0.29] .50 .27 21 .64 1.56

L2_RT_Zscore_ 1.53 0.61 0.08 2.58 .01 [0.37,2.72] .35 .10 .08 .81 1.24

Correct_Mean

COCA_Aggregate_ -021 0.03 -023 -7.06 <.001 [-0.27,-0.15] -40 -27 -.20 .81 1.24

Log_Frequency

L2_Accuracy_Log -0.79 0.11 -0.23 -6.96 <.001 [-1.01,-0.57] -.46 -.26 -.20 .79 1.27

Concreteness_ -0.14 0.07 -0.08 -2.15 .03 [-0.27,-0.01] -.34 -.08 -.06 .65 1.53

Brysbaert

Loanword_Status -0.88 0.12 -024 -7.35 <.001 [-1.11,-0.64] -.32 -.28 -.21 .81 1.24

Note. R = .46
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set, this model retained 660 items. Each item was independently significantly related to

the dependent variable, phonological word difficulty estimates. Age of acquisition was

the strongest predictor (B = 0.26), followed by loanword status (B = -0.24). L2 accuracy

judgments and COCA log frequency estimates were also strongly associated, with the

model producing equal standardized estimates for both variables (f =-0.23).
Summary of the Results

In this chapter, I presented the results for each research question. Research
Question 1 asked the degree to which a hierarchy of high-frequency words exists based
on the degree to which they were known by the EFL learners, both orthographically and
phonologically. To answer this question, I applied the raw scores produced by the
participants to the Rasch model, which generated comparable item difficulty values
(logits). The results showed that a clear hierarchy existed for both orthographic and
phonological items, and that this hierarchy was consistent across learners.

Research Question 2 asked whether the learners had comparable degrees of
receptive knowledge of high-frequency orthographic and phonological English words. To
answer this research question, I derived average estimates based on both the participants’
raw test scores and the Rasch item difficulty logits. The results indicated that the learners
recognized orthographically encountered words significantly better than phonologically
encountered words, and knew between half and two-thirds of the word tested.

Research Question 3 explored whether high-frequency content words were
equally well-known within each 100-word band. To address this research question, |
conducted a one-way ANOVA with post-hoc comparisons. This research question was

addressed by conducting a one-way ANOVA with post-hoc comparisons to assess how
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the means of adjacent word groups compared. I also evaluated the descriptive statistics,
including item ranges and standard deviations, to assess within-group variability. The
results revealed substantial variation in the recognition of words within all word bands,
including those with the highest frequency words. Notably, words in adjacent bands were
similarly likely to be known or unknown.

Research Question 4 asked whether individual words were better known
orthographically or phonologically. To answer this question, I compared the Rasch
difficulty logits for each word’s orthographic and phonological forms, producing
standardized difference estimates to determine whether words were significantly better
known in one modality. The results indicated that while most words were recognized
equally well in both modalities, several words were identified more easily either
orthographically or phonologically.

Research Question 5 asked whether individual learners better understood high-
frequency English words in one modality over the other. I again evaluated standardized
difference estimates by comparing each participant’s Rasch orthographic and
phonological ability logits. The results indicated that the majority of learners recognized
words better when encountered orthographically, although 37% showed similar
recognition in both modalities. Nine learners recognized words more often when
encountered phonologically.

Research Question 6 first investigated the extent to which a single variable,
hypothesized to be L1-frequency measures, could explain high-frequency word
knowledge compared to a multivariable predictive model. To answer this research

Second, I systematically eliminated candidate variables to produce a best-fitting
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multivariable model and a parsimonious model of both orthographic and phonological
word difficulty estimates. The best-fitting models explained nearly half of the overall
variance for both orthographic and phonological word knowledge.

In the next chapter, I provide a summary of the results for each research question
and discuss the findings in relation to existing literature. Additionally, I explore the

implications of these results for both educators and researchers.
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CHAPTER 6
DISCUSSION

In this chapter, I revisit the research questions and summarize key findings from
Chapter 5. I then interpret these results within the context of existing literature,
highlighting their significance. Finally, I explore theoretical and pedagogical
implications, focusing on students’ roles as emerging learners in the language classroom
and the impact of group dynamics on their behavior.

Research Question 1: High-Frequency Word Knowledge Hierarchy

The first research question concerned the degree to which a clear hierarchy of
word difficulty was present among 1,650 high-frequency English words in orthographic
and phonological forms. To assess comparative difficulty across modalities, I applied the
many-facet Rasch model to responses from 228 low-to-intermediate proficiency Japanese
university EFL learners to 3,300 items (1,650 orthographically encountered and 1,650
phonologically encountered). This analysis placed both items and participants on an
interval-level scale, measuring relative item difficulty and participant ability (i.e.,
vocabulary size).

The Rasch analysis first revealed similar patterns in orthographic and
phonological lexical knowledge. Both modalities demonstrated high Rasch item
reliability among orthographic and phonological items (.93 and .96, respectively). This
indicated that the 1,650 items, in both modalities, adhere to a predictable difficulty
hierarchy. Additionally, it indicated that orthographic items could be divided into
between three-to-four difficulty bands, and that phonological items could be divided into

four-to-five difficulty bands. Within the lowest difficulty band, 60 orthographic words
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and 11 phonological words were known by all participants. Among the highest difficulty
band, one orthographic word and five phonological words were universally unknown by
all of the participants.

Although the results of the many-facet Rasch analysis indicated that three-to-five
difficulties bands were evident, given the 1,650-word sample, each level likely contained
several hundred words. Together, this report suggested that hundreds of words existed
among the high-frequency word set that were nearly universally known by the
participants, but suggested the possibility that, in the upper difficulty levels, several
words existed that were known by some learners of similar vocabulary sizes but not
others. To investigate this potential variation, I assessed the infit and outfit MNSQ values
for the 1,650 orthographic and 1,650 phonological items. Among orthographic items, 209
had infit or outfit MNSQ values greater than 1.50 (Linacre, 2002), indicating that they
underfit the model and therefore were not predictably known among the participant.
Conversely, this finding meant that 1,441 orthographic items were ordered in a
predictable hierarchy, thereby suggesting that if words from the higher levels are known
then the words with smaller Rasch logits, indicating more well-known items, will also
likely be known. In other words, the item infit and outfit MNSQ values support a stable
uniform hierarchy of 1,441 orthographic words. Similarly, 177 phonological items
displayed infit or outfit MNSQ values greater than 1.50, indicating that a stable
hierarchical order of item difficulty existed among the other 1,473 phonological items.

Second, the study provided methodological insights into data collection for
comparing orthographic and phonological word knowledge. Prior studies (e.g., Milton et

al., 2010; Mizumoto & Shimamoto, 2008) typically assessed phonological knowledge
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first, assuming weaker performance in this modality. To minimize bias, I implemented a
counterbalanced design and included test-taking order as a facet in the Rasch model. As
reported in Chapter 4, Facets (Linacre, 2023) indicated a bias of 0.28 logits when
phonological items were tested first, compared to 0.80 logits when orthographic items
were tested first. This result suggests that although neither approach is entirely bias-free,
measuring phonological knowledge first introduces less bias when assessing both
modalities.

Research Question 2: Learners’ Overall High-Frequency Orthographic and

Phonological Word Knowledge
The second research question investigated the extent to which Japanese EFL

learners recognize the 1,650 highest-frequency words from the NGSL in both
orthographic and phonological forms. Bi-modal receptive word knowledge among EFL
learners has been estimated in previous studies, including among Japanese EFL
university learners (Hamada & Yanagawa, 2023; Mizumoto & Shimamoto, 2008).
Studies measuring and comparing EFL learner’s orthographic and phonological receptive
word knowledge have almost exclusively used yes-no items (Masrai, 2019; Milton &
Hopkins, 2006; Milton et al., 2010; Milton et al., 2014) or meaning recognition, that is,
multiple choice items (Ha, 2021; Hamada & Yanagawa, 2023; Mizumoto & Shimamoto,
2008). The present study was unique in that (a) exclusively lower-to-intermediate
proficiency Japanese university EFL learners were included as participants, (b) meaning
recall items were used, and (c) the population of high-frequency words, rather than a

sample, was measured.
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To derive an initial understanding of the participants’ orthographic and
phonological word knowledge, I calculated the mean scores for each 50-word group in
both modalities using the raw scores produced on each 50-word tests, and summed these
means to estimate learners’ knowledge of the entire 1,650-word set. This process was
used in previous studies comparing bi-modal word knowledge (e.g., Milton & Hopkins,
2006; Milton et al., 2010). Next, I used many-facet Rasch model-adjusted fair average
estimates for each item to calculate adjusted averages of the number of words known in
each 50-word band, summing the 33 means (one mean per 50-item test). The fair average
estimates represented the ratio of correct answers per item to total answers, that were then
adjusted based on the Rasch item measurement value for each item. This value provided
two advantages to raw test scores. First, because fair average estimates reflect
adjustments based on the Rasch model, the fair average values account for potential
biases such as test taking order, vocabulary knowledge growth over time, and variability
caused by the absence or inclusion of high- and low-performing participants per test.
Such biases would not be accounted for through raw scores. Second, the use of item fair
average values allowed for the exclusion of function words, enabling a comparison of
learners’ knowledge of content words versus the combined set of content and function
words. Given that psycholinguistic studies have suggested that L2 function words are
acquired and processed differently from content words (e.g., Ellis, 2002; VanPatten,
1990), this adjustment was theoretically justified. It helped mitigate potential bias
because the presence or absence of function words in 50-word bands could influence

mean knowledge estimates.
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Estimates produced from fair average values indicated that the learners knew, on
average, 64.8% of the orthographic words and 53.9% of the phonological words. This
finding aligns with previous research on Japanese EFL university learners (Hamada &
Yanagawa, 2023; Mizumoto & Shimamoto, 2008), and it contributes to the academic
literature by employing a more rigorous methodology to assess receptive vocabulary
knowledge relevant to real-world reading and listening tasks.

However, the standard deviation estimates indicated substantial variation: the
participants knew between 617 and 1,521 words orthographically and between 419 and
1,359 words phonologically. When the 78 function words were excluded, the percentages
remained similar, with the learners recognizing 65% and 54.1% of the 1,572 content
words orthographically and phonologically, respectively.

This finding complements previous studies in the Japanese context, specifically
those produced by Mizumoto and Shimamoto (2008) and Hamada and Yanagawa (2023).
Although neither of those studies focused on the measurement of high-frequency words
exclusively, estimates derived from samples in those studies both indicated that learners
knew substantially more high-frequency words than were measured in the present study.
Mizumoto and Shimamoto (2008) estimated that the participants in their study knew
approximately 1,871 orthographic words and 1,834 phonological words among the
highest-frequency 2,000 words from the JACET 8000 word list (JACET 2003), based on
percentage-correct scores from 24 test items. This finding might be explained by the fact
that Mizumoto and Shimamoto’s participants were language studies majors. However,
Hamada and Yanagawa (2023) examined a group of learners whose English proficiency

was reported to be comparable to the learners in the present study (CEFR A2-B1, lower
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intermediate proficiency). Similar to the results produced by the participants in Mizumoto
and Shimamoto’s study, the results from Hamada and Yanagawa participants indicated
that they knew 96.3% and 93.2% of the 1k and 2k BNC/COCA bands orthographically,
suggesting an average knowledge of 1,895 out of 2,000 high-frequency words.
Phonologically, their participants recognized 94.3% of the 1k band and 86.3% of the 2k
band (1,806 out of 2,000 words). The fact that the lower-proficiency participants in
Hamada and Yanagawa’s (2023) study performed similarly as well on high-frequency
items as the language studies majors in Mizumoto and Shimamoto’s (2008) study
suggests that a factor besides language frequency might explain the similarity.

The discrepancy between estimates produced in the current study the previous
studies of Japanese university EFL learners might be explained by at least five factors.
First, multiple choice items were used in both studies to measure vocabulary knowledge,
whereas meaning recall items were used in the present study. The multiple choice tests in
Mizumoto and Shimamoto (2008) were created by the researchers to measure their
participants’ knowledge of each 1k band of the JACET 8000 word list (JACET, 2003).
Similarly, Hamada and Yanagawa (2023) used the New Vocabulary Levels Test
(McLean & Kramer, 2015) and the Listening Vocabulary Levels Test (McLean et al.,
2015), both of which use multiple choice items. However, previous studies in which
participants have taken both multiple choice and meaning recall items have shown that
(a) participants tend to have lower scores on meaning recall tests (Gyllstad et al., 2015;
Stewart, McLean, & Batty, 2021; Stewart et al., 2023; Stoeckel et al., 2019, 2021) and (b)
meaning recall items correlate more highly with reading and listening comprehension

scores (McLean et al., 2020; Uchihara et al., 2024).
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Second, the items included in the present study were drawn from the New General
Service List (NGSL; Browne et al., 2013), which is based on flemma counts. In contrast,
previous researchers, including Hamada and Yanagawa (2023), have used items taken
from BNC/COCA (BNC Consortium, 2007; Davies, 2009) which were calculated based
on the WF6 counting unit (Bauer & Nation, 1993). Research suggests that flemma counts
better reflect learners’ knowledge of related word forms than WF6 (Brown et al., 2021,
2022; Ishii et al., 2021; McLean, 2018; Pinchbeck et al., 2022; Stoeckel et al., 2020),
making the results of this study more precise.

Third, in the present study all 1,650 NGSL words were assessed, eliminating
concerns about item sampling. Previous researchers have debated how many items should
be included in assessments (Gyllstad et al., 2015, 2021) and whether sampled items
accurately represent the population. By testing the entire set, this study avoided such
concerns. For example, Mizumoto and Shimamoto (2008) report using random sampling
from each 1k band to construct the vocabulary test used in their study, thereby making it
difficult to judge the degree to which those items represent the population of words in
each band.

Fourth, many-facet Rasch measurement was applied in the present study to adjust
for potential biases, including differences in participant ability (i.e., total vocabulary size)
and the influence of test-taking order on identical items across modalities. However, the
results indicated that even estimates calculated using raw test scores suggested that
learners on average knew 69% of orthographically encountered words and 58% of
phonologically encountered words, with those estimates being adjusted to 65% and 54%,

respectively, when Rasch measures were accounted for. This result suggests that the
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many-facet Rasch measurement was not a major cause for the more conversative
estimates, compared with other studies, that were calculated in the present study.

Finally, the data-gathering process itself must be considered partly responsible for
the more conservative estimates in the present study. While taking 50-item quizzes across
23 weeks a degree of test-taker fatigue and motivational and attentional factors, such as
distractions and bordom, likely caused participants to answer some known words
incorrectly. Similarly, the data marking process was at least partially subjective, as
answered were marked correctly primarily based on a database of previously input
answered that had been judged as correct or incorrect by previous users of the Vocab
Level Test website (McLean & Raine, 2019).

Bearing these considerations in mind, the results of the current study indicate that
low-to-intermediate proficiency Japanese EFL university learners’ (a) know fewer high-
frequency words and (b) have a larger discrepancy in their high-frequency orthographic
and phonological knowledge of identical words than previous studies have suggested.
Because it is important that all EFL learners acquire high-frequency words (Hu & Nation,
2000; Steehr, 2009), the findings from the present study indicate that dedicated class time
might be needed in order for learners to acquire those words. Second, the difference
between modalities has significant implications for research and pedagogy. Many
researchers investigating listening comprehension have relied on orthographic vocabulary
tests, assuming that words recognized orthographically are also understood
phonologically (e.g., Steehr, 2009; van Zeeland & Schmitt, 2013). Although Mizumoto
and Shimamoto (2008) and Hamada and Yanagawa (2023) acknowledged modality

differences, they suggested that the gap was minimal within the first 2,000 high-
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frequency words of English. However, the present findings indicate that using
orthographic vocabulary tests to measure listening comprehension could lead teachers,
learners, and researchers to misjudge the degree to which learners such as those in the
present study can comprehend listening samples of high-frequency words.

A second finding regarding the participants’ knowledge of high-frequency words
was that although 35 participants underfit the Rasch model—that is, had infit and outfit
MNSQ values greater than 1.50 (Linacre, 2002)—193 participants’ scores fit the Rasch
model for orthographic items, as reported in Appendix G. These values suggest that the
193 participants who largely fit the Rasch model answered items in a predictable manner,
indicating that learners of comparable levels not only knew a similar number of words,
but knew many of the same words. Conversely, the 35 participants who underfit the
model might be expected to have a comparatively unique mental lexical knowledge bank.
Put another way, these learners might be expected to know as many words as learners of
a similar proficiency, but to either know several words that are generally unknown by the
sample of participants, or to not know several commonly known words. However, 40
participants comprised 15% of the 228 participant sample, indicating that 85% of
participants generally knew the same individual orthographically encountered words as
learners with comparable sizes of vocabulary knowledge. Similarly, the outift MNSQ
values derived from 199 participants’ phonological item responses indicated that those
participants answered phonological items in a predictable manner.

A third finding from this research question was the presence of plateaus and
spikes in difficulty across the dataset. Plateaus occurred between Items 1-300 and Items

651-950, and clear jumps in difficulty were observed in Items 301-350 and 351-400.
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The plateau from Items 651-950 might be partially explained by the inclusion of both
lower- and higher-proficiency participants in these tests, leading to a broader range of
proficiency levels influencing the results. However, the initial plateau in Items 1-300
suggests that these words are uniformly well-known, with sharp increases in difficulty
occurring thereafter. This finding implies that the first 300 words might form a core set
that most Japanese EFL learners know receptively upon entering university. The fact that
only lower-proficiency learners answered these items in the weekly tests further supports
this interpretation. However, further research is needed to confirm these patterns.

Research Question 3: Variation Within and Between Frequency-Based Word

Groupings
The third research question concerned the extent to which word difficulty varied
within and between groups of words categorized by relative frequency. This analysis was
limited to content words, as prior SLA studies have shown that content and function
words are processed differently (Ellis, 2002; VanPatten, 1990). The inclusion of function
words could have affected group averages in unpredictable ways. After removing
function words from the 1,650-item total, I re-grouped the remaining words into 15 sets
of 100 items based on their NGSL frequency rating. Descriptive statistics for each group
were reported and analyzed, followed by one-way ANOVAs for the orthographic and
phonological datasets to identify statistically significant differences between adjacent
group means.
The results revealed similar item difficulty profiles among 100-item groups, with

the average 100-item group containing a wide range of item difficulties. Specifically,

difficulty values ranted 8.61 logits among both orthographic and phonological items on
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average in each 100-item group, accounting for 65% of the total range of item difficulty
(13.16 logits for orthographic words and 13.11 logits for phonological words). However,
mean item difficulty per group, ranging from -1.86 logits (Items 1 to 100) to 1.08 (Items
1401-1500), indicated that items predictably become more difficult as a function of
frequency. Standard deviation values were also consistent per each group, ranging from
1.63 to 2.18 logits.

Given this overlap in within-group variability, I considered whether the fact that
words were grouped based on NGSL (Browne et al., 2013) frequency ranking influenced
the results. Alternative frequency counts, such as those from the SUBTLEX-US
(Brysbaert & New, 2009) and COCA (Davies, 2009), were shown to be more highly
correlated with the orthographic and phonological word difficulty estimates than NGSL-
based frequency values. Therefore, I also grouped the words into 100-word bands
according to their log-frequency counts from these corpora. However, regardless of the
corpus used, the average range of item difficulty estimates within bands remained
comparable, possibly due to the fact that the current study was focused exclusively on
high-frequency words, rather than a range of word frequencies as previous studies have.
Therefore, frequency would be expected to have less of an effect on word order difficulty
in this present study than it does in other studies of vocabulary levels and size, such as in
Beglar’s (2010) study in which words from the first 14 1,000-word frequency levels were
measured.

Regardless of the word list used to rank items, there remained significant overlap
in item difficulty among the 100-word bands. That is, even though the mean item

difficulty gradually increased as less frequent words were tested (see Figure 12 and 13 in
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Chapter 5), a wide range (i.e. an average range of 8.61 logits among orthographic words
and 8.41 logits among phonological words) of widely known and unknown words were
shown to exist within each 100-word band. However, 100-word bands were shown to be
too small for statistical differences to be noted between means.

These results provide details into the probability of both more- and less-widely
known words being randomly selected when vocabulary size and levels tests are
developed. When SLA researchers have developed vocabulary tests, stratified random
sampling is often employed, in which a random sample of (typically content) words are
randomly chosen from a subset of words, such as 1,000-word frequency-based bands. For
example, Webb et al. (2017) entered blocks of 1,000-word headwords into random
number generator software to select items for inclusion in the Updated Vocabulary
Levels Test. Hashimoto and Egbert (2019) similarly used stratified random sampling per
500-word bands to select samples when developing the yes-no test used in their study.
Webb et al. wrote that the process of stratified random sampling is performed to avoid
bias when selecting items. Gyllstad et al. (2015; 2021) suggested that stratified random
sampling with the inclusion of at least 30 words per 1k-band provides a robust
representation of item difficulties within 1k word bands, and this suggestion was later
supported by a meta-analysis from Zhang and Zhang (2020).

The findings from the present study suggest that random sampling might result in
a relatively representative sampling of range of high-frequency words of varying
difficulty because well-known and lesser-known words are similarly present in each 100-
word band. Therefore, the likelihood of choosing a generally well-known or largely

unknown word is similar among each 100-word band. Conversely, because item
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difficulties varied substantially—by more than 13 logits—among both the 1,650-word
orthographic and phonological item totals, this range suggests the importance of
conducting an item analysis after initial random sampling has been undertaken, to ensure
that the samples include a wide range of item difficulties from the high-frequency word
total.

In summary, these findings indicate that a wide range of more- and less-widely
known words exist within the first 1,650 high-frequency words, among both the highest-
and lowest-frequency items in the word set, for both orthographic and phonological
items. Because words of similar frequency (e.g., within shared 100-word bands) do not
necessarily share similar difficulty profiles, sampling based on frequency within 1k bands
is not recommended, and item analysis is required in order to ensure that a representative
sample of words is included in materials such as vocabulary levels and size tests.

Research Question 4: Comparisons of Individual Words’ Bi-Modal Difficulty
Profiles

The fourth research question explored whether the 1,650 highest-frequency
English words were generally better known orthographically or phonologically. To
investigate this research question, I compared item difficulty measures and standard
errors for each word’s orthographic and phonological forms, producing a standardized
difference estimate to indicate the degree to which words were better recognized in one
modality over the other.

The results showed that 82.1% of the words were similarly well-known in both
modalities. This finding was unexpected, given that the participants, on average,

recognized 16% more words orthographically than phonologically in the 50-item group
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mean raw test scores. A similar pattern emerged in the Rasch item difficulty estimates,
where orthographic recognition was, on average, 17% higher than phonological
recognition. This finding appears to contradict previously cited studies of Japanese
univeristy EFL learners (Hamada & Yanagawa, 2023; Mizumoto & Shimamoto, 2008),
which suggested that Japanese learners generally recognize word better when
encountered orthographically than phonologically. I considered two possible
explanations: (a) The similarly well-known words might include universally known or
unknown words, leading to equal recognition rates, and (b) function word distribution
differences between orthographically and phonologically better-recognized words might
have affected the results. The latter hypothesis was based on the finding that function
words were more frequently answered correctly than orthographic content words,
whereas phonological item difficulty estimates were lower in the content-word set,
suggesting function words were harder to recognize in their phonological form.

However, further analyses did not support these hypotheses. Words with the
highest and lowest item difficulty estimates appeared across all three groups:
orthographically better known, phonologically better known, and similarly well-known
words. Additionally, the proportion of function words in each group was comparable,
with no statistically significant differences. These findings did not reveal a clear
explanation for why certain words were more likely to belong to one category over
another.

The prevalence of similarly well-known words appears contradictory to the
overall trend of stronger orthographic recognition. Two explanations are possible. First,

because average orthographic and phonological word knowledge estimates were derived
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from 50-item tests, extreme scores might have influenced the means. However, this
possibility is unlikely because I confirmed that data within each test was normally
distributed and removed extreme outliers. The second, more plausible explanation is that
comparative word estimates do not account for whether individual participants answered
the same words correctly in both modalities. Rasch analysis estimates the probability of a
correct response across all participants rather than tracking individual overlap. For
instance, the word access (NGSL Item 802) was answered correctly by 83 out of 110
participants in its orthographic form and by 76 participants in its phonological form.
However, the overlap between these groups is unknown—some participants might have
known only one form, and others knew both. Thus, although the standardized difference
measure reflects overall response patterns, it does not capture individual consistency
across modalities.

Although these results do not indicate whether individual participants knew each
word in both forms or just one, they suggest that several hundred words were better
known in one modality than the other. This finding supports the idea that receptive
orthographic and phonological word knowledge are distinct constructs. Furthermore, no
clear patterns emerged to explain why certain words were better recognized in one
modality or equally well-known in both, highlighting the need for caution when assuming
that word knowledge in one modality (e.g., writing) transfers to another (e.g., listening).

Although these findings confirm that many words are similarly recognized across

modalities, with others better known in one form, they should be interpreted with caution.
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Research Question 5: Comparisons of Learners’ Individual Bi-Modal Word
Knowledge Profiles

Research Question 5 concerned the extent to which individual participants were
more likely to recognize words in the orthographic modality, the phonological modality,
or equally across both. Using a similar approach to Research Question 4, I compared
Rasch person ability measures and standard errors for each participant’s orthographic and
phonological word knowledge, producing standardized difference values to determine
whether the differences were statistically significant.

The results indicated that 135 of the 228 participants (59%) answered more words
correctly when presented in their orthographic form than in their phonological form,
reinforcing the previous finding that Japanese EFL university learners are generally more
proficient in recognizing words orthographically (Hamada & Yanagawa, 2023;
Mizumoto & Shimamoto, 2008). However, 84 participants (37%) performed similarly
across both modalities, and nine participants (4%) performed better on phonological tests.
These findings suggested that 40% of the participants did not exhibit a clear advantage in
the orthographic modality. To my knowledge, this is the first study to estimate variability
in word modality preference among learners from the same L1 background.

These findings highlight the risks of generalizing average modality estimates to
entire learner populations. Vocabulary tests such as the VLT, VST, NVLT, and LVLT
typically assess knowledge by summing correct responses within frequency bands (e.g.,
Hamada & Yanagawa, 2023; Mizumoto & Shimamoto, 2008). Researchers, including the
present one, have suggested that Japanese learners recognize words more easily in their

orthographic form, likely due to their classroom-based, text-heavy exposure to English
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(Borg, 2006; Butler, 2004; Nunan, 2003). Although the present study supports this
general trend, it also reveals that 40% of the participants did not follow this pattern,
indicating that a substantial proportion of learners with similar learning profiles might not
conform to the typical orthographic advantage.

To explore why learners performed better in one modality or both, I examined
whether overall vocabulary knowledge influenced modality preference. A one-way
ANOVA indicated that word modality had little effect on score variability within each
group (i.e., those who performed better orthographically, phonologically, or equally). Of
course, the data does not account for learner variables such as individual learning
backgrounds and styles, which might account for these difference. However, based on the
data alone, the underlying causes for the individual variance in comparative orthographic
and phonological knowledge are inconclusive.

Research Question 6: Individual Predictors and Multivariable Predictor Models of
Word Difficulty

The sixth research question addressed the extent to which multivariable predictive
models, containing only lexical variables, could predict orthographic and phonological
word difficulty among Japanese university EFL learners. This question was inspired by
recent studies showing that multivariable models are significantly better predictors of
word difficulty than frequency alone, which has historically been the primary determinant
in the sequencing of words in vocabulary level tests and core vocabulary lists (Canning et
al., 2024; Hashimoto & Egbert, 2019; Tan et al., 2024; Vitta et al., 2023).

The present study built on these studies in three key ways. First, although

previous studies were focused solely on predicting orthographic word knowledge, this
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study is the first to develop a predictive multivariable model for EFL phonological word
knowledge. Second, I aimed to include as many predictor variables as possible from prior
studies, along with additional variables, for a comprehensive analysis. Prior researchers
primarily used word-level variables from the TAALES software (Kyle et al., 2018).
Canning et al. (2024) expanded on this approach by incorporating loanword status, L2
word knowledge estimates from Brysbaert et al. (2021), and valence, arousal, and
dominance ratings from Mohammad (2018). Similarly, Tan et al. (2024) included
polysemy estimates from an English learner dictionary designed for Japanese EFL
learners and word length in terms of letter count. In this study, I included these variables
(except polysemy counts from the Japanese-English dictionary) and further expanded the
set of predictors by adding polysemy estimates from dictionaries commonly used by L1
English learners, as well as word length in syllables and phonemes. This broader set of
predictors aimed to maximize the identification of significant contributors to word
difficulty. However, due to the absence of a clear theoretical framework for variable
selection, I took care to avoid overfitting. I first examined the relationships between the
dependent variables (orthographic and phonological word difficulty estimates) and
assessed collinearity among related predictors (e.g., word length measured in letters vs.
phonemes). This approach ensured a balance between model complexity and
interpretability, allowing the inclusion of multiple predictors to strengthen the analysis.
Third, the dataset used in this study was distinctive for its focus on the most
frequent English words and its fine-grained analysis. This focus on high-frequency words

is valuable because these words are most commonly encountered by EFL learners and
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likely represent a core vocabulary essential for communication in English (Hu & Nation,
2000; Nation, 2006).

This research question was divided into four sub-sections. The first two concerned
(a) assessing the degree to which various frequency estimates and L1 age of acquisition
measures predicted orthographic word knowledge and (b) producing a best-fitting linear
model of orthographic word knowledge considering all available variables. After
evaluating the best-fitting model, I also produced a parsimonious model with fewer
predictor variables that explained more variance than the best-fitting model. The second
two sub-sections addressed the same goals but focused on phonological word difficulty as
the dependent variable.

Regarding orthographic word knowledge, the frequency estimates from
SUBTLEX-US (Brysbaert & New, 2009) showed the strongest relationship with
orthographic word knowledge among all frequency indices, accounting for nearly twice
the variance of the NGSL (Browne et al., 2013). L1 age of acquisition measures were
found to explain even more variance in orthographic word difficulty estimates than the
SUBTLEX-US. These findings were identical for phonological word knowledge,
although the predictor variables explained slightly less variance in phonological word
knowledge than orthographic word knowledge in all cases.

Two notable findings were, first, the stronger relationship between SUBTLEX-
US and word knowledge compared to the NGSL and other frequency indices. This
finding indicates that the order in which words become widely known among Japanese
EFL learners aligns more closely with the frequency of words in U.S. media, where

spoken language tends to feature higher-frequency words than written language (Biber,
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1988). Additionally, when placed into a model with age of acquisition and NGSL log
frequency estimates as the other predictor variables, as shown in Tables 45 and 47 for
orthographic and phonological item difficulty logits as the dependent variables,
respectively, in Chapter 5, SUBTLEX-US was shown to be an independent predictor
apart from NGSL log frequency values.

This result is perhaps surprising, given that in Japan the bulk of learners’ exposure
to English langauge has historically been limited to academic contexts and heavily
focused on reading and writing activities (Nunan, 2003). However, SUBTLEX-UK log
frequency values, which represent frequency values derived from a corpus of spoken
texts from the UK, actually correlated less strongly with orthograpiphic (» = -.33) and
phonological (» = -.33) Rasch item difficulty estimates than NGSL log frequency value (r
=-.38 and r = -.41, respectively). It was not immediately clear why this might be true. On
the one hand, this finding might be explained by learners’ recent increased exposure to
American-created media, such as movies and TV shows, now widely available through
the Internet via smartphones and computers. However, the participants’ lower scores on
high-frequency phonological vocabulary tests compared to high-frequency orthographic
vocabulary tests could be cited as evidence against this theory. It was also not
immediately clear why the participants’ knowledge would more closely align with the
spoken frequency of word in American, rather than British, media. It is possible that this
result is somehow influenced by Japan’s historic ties to the United States, or that fact that
much mass-produced media is created in the United States.

Second, the findings indicated that L1 age of acquisition is a more significant

predictor of high-frequency word difficulty for Japanese university EFL learners than L1
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frequency measures. This finding is noteworthy because among wider ranges of tested
word, L1-based frequency measures have consistently been shown to be the strongest
single predictor of word difficulty, although L1 age of acquisition has also been shown to
be one of the strongest predictors of word difficulty among EFL learners (Canning et al.,
2024; Vitta et al., 2023). High-frequency words tend to be acquired earlier in life, likely
due to their functional necessity for communication. Thus, AoA might capture an
additional factor that goes beyond mere exposure: the inherent utility of a word. This idea
aligns with previous research suggesting that words learned earlier in life remain more
accessible in both L1 and L2 contexts (Brysbaert & Biemiller, 2017; Kuperman et al.,
2012), and that high-frequency words are learned early due to their communicative
importance (Ellis & Beaton, 1993).

This finding might also be an artifact of the method by which age of acquisition
ratings are obtained. Kuperman et al., who supplied the AoA ratings that I used in the
present study, wrote that ratings reflect self-reports from participants of the age at
whichthe participants thought that they had learned a word. Specficially, the directions to
participants stated that “we mean the age at which you would have understood that word
if someone had used it in front of you” (p. 980). The ratings, therefore, reflect self-
reported estimates are are not empirically verified. Therefore, they might represent
another construct, such as the partcipants’ intuitions regarding which words are more
likely to be widely known based on the age that they imagine L1 learners usually acquire
each word. Further research is needed to confirm the degree to which reported AoA

values align with observed age of acquisition among young L1 learners. However, the
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present finding provides tentative evidence that the sequence of Japanese EFL learners’
acquisition of high-frequency words mirrors that of L1 English learners.

Regarding the best-fitting multivariable models, two solutions were produced,
explaining 45% of the variance in orthographic word difficulty and 44% in phonological
word difficulty. Age of acquisition was only retained in the phonological model, where it
was the greatest contributor to the variance. In both models, loanword status and L.2
accuracy estimates were the next most substantial contributors. The impact of loanword
status is unclear but might be due to the fact that katakana answers were accepted for
loanwords, making them easier for learners to answer correctly than non-loanwords. The
contribution of L2 accuracy suggests that the degree to which high-frequency words are
known among Japanese EFL learners is somewhat similar to their recognition in other L.2
populations.

Finally, parsimonious models were produced for both orthographic and
phonological item difficulty estimates, containing six and seven predictor variables,
respectively, and explaining 47% and 46% of the variance in item difficulty estimates.
These models retained the strongest predictors from the best-fitting models. Although the
AIC and BIC values indicated that the models fit the data more poorly than the best-
fitting models, because these models were both more parsimonious than the best-fitting
models and explained more variance, it could be argued that they would be the most
efficient models to use when predicting word difficulty to words not assessed in the
current study. Both the best-fitting and parsimonious models add significant predictive

variance to word difficulty estimates compared to any single predictor, with age of
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acquisition explaining 36% of the variance in orthographic word knowledge and 33% in
phonological word knowledge.

Although multivariable models were able to explain 47% and 46% of the variance
in orthographic and phonological word difficulty estimates, respectively, the models still
indicated that 53% and 54% of the variance was unaccounted for. Several potential non-
lexical variables could affect word difficulty estimates, including individual difference in
cognitive processing, such as working memory capacity and attentional control, reading
proficiency, or simply individual learning contexts. Therefore, there are natural
limitations to how well any statistical model can predict which words are likely to be
more widely known than others. Having stated that limitation, the percentage of variance
explained in the present study is comparable to the variance explained in similar studies,
such as 37% among the 5,000 highest frequency words (Hashimoto & Egbert, 2019) and
52% of difficulty estimates among academic words (Vitta et al., 2023).

Summary of the Discussion

In this chapter I examined the study’s findings, addressing each research question
in detail and situating the results within the broader landscape of existing research. In
doing so, I have explored how these findings align with current theories and empirical
work. In Chapter 7, I provide a concise overview of the study’s main conclusions,
emphasizing their relevance for both practitioners and researchers. I then outline the
study’s limitations, acknowledging potential constraints and areas for improvement.
Finally, I offer recommendations for future research aimed at deepening our

understanding of receptive vocabulary knowledge.
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CHAPTER 7
CONCLUSION

In this chapter, I first summarize the main findings of the study and discuss their
theoretical and pedagogical implications. Next, I address the limitations of the study,
followed by suggestions for future research and final comments regarding the study.

Summary of the Findings

The findings of this study are organized around five key topics. The first topic
concerns the extent to which Japanese university learners have acquired the primary
meaning of the 1,650 highest-frequency words, as ranked by the New General Service
List (Browne et al., 2013). On average, the learners demonstrated knowledge of
approximately 65% of the words they read and 54% of the words they heard.
Comparisons of Rasch item difficulty and person ability estimates across different
groupings of the 1,650 words suggest that these findings represent the high-frequency
vocabulary knowledge of low-to-intermediate proficiency Japanese university EFL
learners entering first- and second-year English courses. As these words form the core
vocabulary necessary for learners to receive comprehensible input (Krashen, 1982) and
engage in meaning-based and fluency activities (Nation, 2007), this study offers valuable
insights for teaching.

The second key finding supports previous research indicating that Japanese
learners generally recognize words more easily in their orthographic form than in their
phonological form (e.g., Hamada & Yanagawa, 2023; Mizumoto & Shimamoto, 2008).
This issue has received increased attention in applied linguistics over the past two

decades. However, most vocabulary assessment tools still estimate learners’ vocabulary
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levels orthographically, apart from the Listening Vocabulary Levels Test (McLean et al.,
2015). This practice likely overestimates learners’ ability to process spoken English. The
present study highlights that this imbalance persists among lower-proficiency Japanese
university EFL learners, even for the most common English words, and continues to exist
after at least six years of formal English education.

The third finding provides unique insights into individual learners’ vocabulary
profiles. Rasch person fit statistics indicated that 85% of the participants answered
orthographic and phonological items predictably based on their ability. However, model
fit estimates indicated that 15% of participants did not fit the model, suggesting that these
participants might have unique vocabulary profiles. Ultimately, because know two
learners know exactly the same words, and because gaps in high-frequency word
knowledge were evident in this study, this highlights the need for low-to-intermediate
proficiency Japanese university EFL learners to engage in activities, such as implicit
learning through graded readers or explicit study through personalized vocabulary
notebooks, that helps individual to fill the gaps in their knowledge.

Additionally, although learners generally recognized words more easily in their
orthographic form, individual analyses indicated that some learners were similarly able to
identify words in both modalities, and a small group performed better on the
phonological word recognition tests. These findings suggest that educators should be
mindful of individual differences and avoid assuming that all lower-proficiency EFL
learners in Japan prefer textual over auditory input. Regardless of individual strengths,
the findings underscore the need for balanced exposure to both written and spoken

vocabulary to bridge the gap between modalities.
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The fourth topic concerned the individual predictors that correlated most highly
with word knowledge. Among the frequency lists examined—the New General Service
List (NGSL; Browne et al., 2013), the British National Corpus (BNC; BNC Consortium,
2007), the Corpus of Contemporary American English (COCA; Davies, 2009),
SUBTLEX-US (Brysbaert & New, 2009), and SUBTLEX-UK (van Heuven et al.,
2014)—the log frequency counts from the SUBTLEX-US list were correlated most
highly with the word difficulty estimates. This result suggests that high-frequency words
frequently used in spoken (American) English are the most likely to be known by
developing Japanese EFL learners. Age-of-acquisition ratings (Kuperman et al., 2012)
exhibited a stronger relationship with both orthographic and phonological knowledge
than any other predictor examined, including L2 word accuracy and reaction time
measures (Brysbaert et al, 2021). Although empirical verficiation is needed because the
AO0A ratings were derived from participants’ judgments of their own learning
experiences, this finding suggests that the order in which core high-frequency words are
learned by Japanese EFL learners mirrors the order in which they are acquired by native
English speakers. If this pattern holds across other EFL contexts, it suggests that factors
such as saliency or communicative necessity could play a greater role in word learning
than frequency of exposure.

A fifth topic was a detailed understanding of the degree to which the highest-
frequency English words were generally known or unknown by the participants in the
present studdy as a function of frequency, and as illustrated visually in Chapter 5. These
pattens showed a steady progression of word difficulty as a function of frequency, even

among the 1,650 highest-frequency English words that were that focus of the present
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study, with the progression marked by constant fluctuations. Some of the highest-
frequency words were among the least known, while some lower-frequency words were
relatively well known. Significant variation also existed within each 50-word frequency
band, with word difficulty overlapping substantially between adjacent bands. This finding
simply highlights the idea, as Milton, wrote, that frequency is “a tendency and not an
absolutely rigid rule” (p. 29).

The final topic concerns multivariable models of word knowledge. This study
contributes to a growing body of research (e.g., Canning et al., 2024; Hashimoto &
Egbert, 2019; Nicklin et al., 2025; Vitta et al., 2023) that incorporates word-related
variables into regression models to identify predictive models of item difficulty for EFL
learners. One key goal of this study was to develop a predictive model of core vocabulary
necessary for fluency development. This study is unique in its focus on high-frequency
words exclusively and as the first to create a multivariable predictive model of
phonological word knowledge. Both the orthographic and phonological models were
similar in terms of the predictor variables retained and the variance explained: 45% for
orthographic word estimates and 44% for phonological word estimates. In both models,
loanword status and L2 accuracy rates were the largest individual predictors. First
language age-of-acquisition measures—the independent variable with the strongest
correlation with both orthographic and phonological item difficulty estimates—were also
the largest single contributor to the phonological word model but were not included in the
best-fitting model for orthographic word knowledge. These results suggest that the best

predictors of Japanese EFL word difficulty estimates for high-frequency words are

287



indicators of word knowledge from other learners, including L1 age-of-acquisition
measures and L2 accuracy rate measures.

In summary, this study provides valuable insights into Japanese university EFL
learners’ high-frequency vocabulary knowledge, highlighting key differences between
orthographic and phonological word recognition, individual variation, the role of
frequency and age of acquisition, and the potential for multivariable models to improve
our understanding of vocabulary acquisition. These findings have important implications
for vocabulary assessment and instruction, emphasizing the need for balanced input and
data-driven approaches to vocabulary learning.

Theoretical Implications

The primary aim of this study was to investigate learners’ knowledge of the
highest-frequency English words, assessed both orthographically and phonologically. The
findings align with several well-established concepts in language learning. The findings
align with previous research showing that L2 learners exhibit imbalanced abilities to
recognize words orthographically and phonologically as their interlanguage develops
(e.g., Milton, 2009; Milton et al., 2010; Mizumoto & Shimamoto, 2008).

A key contribution of this study is its comprehensive measurement of 1,650 high-
frequency words from the New General Service List (NGSL). This dataset enabled an
examination of the variability in learners’ lexicons of high-frequency words and the
likelihood that individual words in this set are more or less widely known among
Japanese university EFL learners. Although previous studies (e.g., Beglar, 2010; Tan et
al., 2024) have demonstrated variability across bands of decreasing word frequency, this

study is the first to examine such variability within high-frequency words exclusively.
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A second theoretical contribution lies in examining orthographic and
phonological knowledge as distinct constructs and understanding how learners balance
their knowledge of words across these modalities. This study indicates that low-to-
intermediate proficiency learners exhibit notable differences in bi-modal word
recognition among high-frequency words. These differences mirror those observed in
studies that have compared EFL learners’s orthographic and phonological receptive
knowledge of a wider range of English words than the present study, but are contrary to
findings produced by Mizumoto and Shimamoto (2008) and Hamada and Yanagawa
(2023), whose learners demonstrated near mastery of the first and second 1k frequency
bands for both orthographically and phonologically encountered words. The constrasting
finding in the present study is arguably explained by a mix of the low proficiency of the
participants in this study, as well as the use of meaning recall items, rather than meaning
recognition items used by Mizumoto and Shimamoto, and Hamada and Yanagawa. By
focusing on individual words and learners, this study highlights the variability in how
specific words are better recognized in one modality versus the other, as well as
differences in learners’ overall balance between orthographic and phonological word
recognition abilities.

Pedagogical Implications

At least four primary pedagogical implications can be drawn from the findings of
this study. First, the results suggest that many Japanese EFL learners of low-to-
intermediate proficiency likely enter university with an incomplete understanding of the
core vocabulary necessary for understanding English texts and conversations, as learners

in this study exhibited significant gaps in their functional knowledge of high-frequency
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words. Because high-frequency words comprise a core of words that should be mastered
in order for learners to engage in meaning- and fluency-focused language activities (Hu
& Nation, 2000), learners and teachers should prioritize filling these knowledge gaps
through explicit learning activities, such as studying word cards or individualized
vocabulary notebooks, and through incidental language learning via extensive reading,
listening, and viewing media such as TV and movies.

Second, the study underscores that, even among high-frequency words, learners
often show discrepancies in their ability to recognize words in orthographic and
phonological forms. Teachers should not be surprised if learners understand English texts
well but struggle to comprehend similar material aurally. To address this imbalance,
educators should provide extensive practice in both modalities. This approach can include
offering a wide range of both reading and listening materials that are comprehensible and
engaging. Teachers should also collaborate with learners to identify resources within their
zone of comprehensibility to maximize learning.

Third, although frequency is a strong predictor of word difficulty, especially
among wide ranges word frequencies (e.g., Beglar, 2010; Hashimoto & Egbert, 2019;
Vitta et al., 2023), individual variability is inevitable, particularly among a relatively
small range of words, such as the 1,650 highest-frequency English words. This variability
means that even learners with a receptive vocabulary of several hundred words might not
have mastered the very highest frequency words, and therefore might still struggle, for
example, to read Level 1 graded readers fluently. Consequently, teachers should be aware
of this variability and not hesitate to begin comprehension- and fluency-based activities

with materials that might initially seem too simple for their learners.
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Limitations

There are five limitations to this study. First, the generalizability of the results is
limited by aspects of data collection and analysis. Most of the data were collected from a
single site, and recent research in SLA suggests that studies involving multiple sites
better support generalizability (Moranski & Ziegler, 2021; Vitta et al., 2022).
Additionally, linear regression assumes that the data is sampled from a homogenous
population. Although the sample represented L1 Japanese university EFL learners,
individual differences (e.g., proficiency and class group dynamics) were not captured by
the regression model. Future studies could better address this variability with a mixed-
effects model, such as the one used by Vitta et al. (2023). Thus, the findings of this study
might only be applicable to other low-proficiency Japanese university learners in Western
Japan.

Second, 1,650 words was a large sample of words to administer. As mentioned
previously, some students struggled to answer more than half of the words correctly
toward the end of the data collection period, and because learners were required to write
incorrect words into their personal vocabulary notebooks this increased their homework
load. When I was made aware of this issue I reduced the burden and ended the activity
earlier than planned. Consequently, some students might have felt fatigue during some
assessments, which might have influenced their responses.

Third, for pedagogical reasons, only students who were registered in lower-level
English courses were assessed NGSL Items 1 through 600. As a result, the Rasch
difficulty estimates for those items might be lower than if they had been answered by

learners in higher-proficiency groups as well. Future research would benefit from
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including a wider variety of learners across different proficiency levels to answer these
items.

A fourth limitation was that loanword status was not accounted for when items
were graded. By default, loanwords that were answered in katakana (i.e., the Japanese
syllabary primarily used for loanwords, foreign names, onomatopoeia, and emphasis)
were marked as correct. However, although English loanwords often carry their original
meaning when used in Japanese, occasionally they can have different meanings than they

have in their original L1 context. For example, in the United States the word mansion (<
>3 V) refers to a large, luxurious house, whereas in Japan a mansion is a modern

multi-story apartment building. Whether katakana words represent the true English-
context meaning of a word is debatable. Because the answers in the Vocab Level Test
website database (McLean & Raine, 2019; McLean et al., 2021) are qualitatively
assessed by administrators and researchers who use the website, it was likely that
examples in which the Japanese usage varied substantially from the original English
meaning, as with the mansion example, would be marked as incorrect. However, due to
the number of items and participants included in the present study, it was difficult to
confirm this. Loanword status should be accounted for in future administrations of
meaning recall items.

A related fifth limitation was the exclusion of potentially significant variables,
most notably word class. Ellis and Beaton (1993) found that word class impacts L2
English learners’ word learning. Although the Vocab Level Test website provided non-
contextual example sentences and a tutorial directing students to use Japanese part-of-

speech indicators when translating words, it is possible that words were answered
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correctly using an incorrect word class (e.g., park as a noun vs. park as a verb). Although
I inspected each item, given the number of items answered in this study (1,650) as well as
the number of participants that answered each item (i.e., more than 50), mistakes were
possible. Therefore, word class was excluded as a predictor variable in this study.
However, it should be considered in future multivariable predictive models of word
difficulty.

Future Directions

Based on the results and limitations of the study, I propose seven potential
avenues for future research and refinement. First, the Rasch item difficulty estimates
from this study could be used to restructure existing lists, such as the NGSL, from a list
of representation of learning targets (RLT) to a list of representation of learner
knowledge (RLK; Pinchbeck et al., 2022). Work is already underway to create predictive
RLK lists for Japanese EFL learners, such as the SEWK-J list (Mizumoto et al., 2021)
and a similar list by Nicklin et al. (2025). The data from this study, which provides
evidence of Japanese EFL learners’ high-frequency word knowledge, can be compared to
the predictive estimates produced by these models and others. Future researchers could
use these comparisons to refine the models and generate RLK lists for researchers,
educators, and learners.

Second, because this study and similar studies (e.g., Canning et al., 2024; Nicklin
et al., 2025; Tan et al., 2024; Vitta et al., 2023) have used data exclusively from learners
in expanding circle contexts, future researchers should include learners from a range of
L1 backgrounds. Studies of learners from other homogenous L1 populations or those

from various L1 backgrounds in ESL settings could provide additional insights.
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Third, the models in the present study and others have been produced using
backward stepwise regression and bivariate screening procedures, such as those initially
employed by Hashimoto and Egbert (2019), in which predictor candidates are included
and then sequentially eliminated based on thresholds established by the researchers.
However, this method has several limitations, including ignoring potential interaction
effects between variables and being influenced by the threshold criteria chosen by
researchers. An alternative that could overcome these limitations is the use of machine
learning algorithms—specifically, the random forest procedure—which can identify and
rank important predictors while accounting for nonlinear relationships and interactions
among variables.

Fourth, future researchers aiming to create predictive models of word difficulty
should continue to treat phonological word difficulty as a construct distinct from
orthographic word difficulty. The results from the present study indicated that similar
predictors (e.g., loanword status and L2 word knowledge in other EFL contexts) could
explain similar amounts of variance in both orthographic and phonological word
difficulty estimates. However, some distinctions were present, such as the significant role
of word length as a predictor of difficulty for orthographically encountered words, but not
for phonologically encountered words in the intrinsic model.

Fifth, Uchihara et al. (2024) have suggested that receptive word knowledge, as
assessed in this study, might reflect declarative word knowledge. They also provided
evidence that word knowledge assessed through tasks such as the lexicosemantic
judgment task (LJT) they presented in their study can more closely measure EFL

learners’ employable phonological word knowledge than meaning recognition and
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meaning recall items. A future study that collects estimates using LJT items could
provide valuable insights into the determinants of word difficulty among EFL learners
and contribute to the development of representation of learner knowledge lists.

Sixth, future research could continue develop models that incorporate
theoretically based predictor variables. Regarding the process of bivariate selection and
stepwise regression used by Hashimoto and Egbert (2019), Vitta et al. (2023) noted that
“there was neither theoretical nor methodological parsimony in this process, with no
apparent consideration of an overarching theoretical framework™ (p. 6). One possible
categorization would be to create a model that includes only variables, such as word
length, which are consistent across contexts, as such as model might better produce
predictions of word difficulty that are stable in among learners from various L1
backgrounds. Future researchers could utilize different theoretically driven
categorizations or methods for selecting and retaining or eliminating predictors,
depending on the research question.

Seventh, researchers could investigate the causes of variability in orthographic
and phonological word estimates, as well as learners’ comparative abilities to identify
words in these modalities. For example, although most learners performed better on
orthographically presented words than phonologically presented ones, some displayed
similar abilities or identified more words phonologically. Interviews with learners could
provide deeper insights into these individual differences, such as the learning experiences
of those who better understood phonological words, as well as clarify why certain words

were better understood in one modality over the other. Additionally, such research could
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clarify whether modality preference is word-specific or reflects broader knowledge of
English orthography and phonology that generalizes to new vocabulary acquisition.

Eighth, researchers could investigate the extent to which teacher intuition predicts
which words learners are more or less likely to know, comparing these rankings with
frequency-based predictions and multivariable models of word knowledge. Robles-
Garcia et al. (2023) found that among 29 L2 Spanish teachers, the median rater predicted
word knowledge with accuracy similar to frequency-based estimates, and that averaging
the judgments of three or more teachers yielded better predictions than frequency alone.
A comparable study on teachers’ ability to predict orthographic and phonological word
difficulty, particularly among high-frequency words, would be a valuable extension of
this research.

Final Comments

High-frequency vocabulary serves as the foundation for communication and
comprehension, acting as a gateway to general linguistic competence. Despite its critical
role, this subset of vocabulary has often been overlooked as a focused topic of research.
The findings of this study provide empirical evidence for several observations that,
although often taken for granted, warrant greater scholarly attention. For instance, even
after years of formal study, learners frequently fail to acquire the core vocabulary
necessary for basic communication, which explains why Japanese university EFL
learners might struggle to read simple texts fluently or to follow everyday conversations
with ease. Similarly, the results of this study highlight the persistent imbalance between

learners’ orthographic and phonological recognition abilities. Although many learners

296



can understand words in written form, they often struggle to recognize the same words
aurally.

Although these observations might align with common assumptions, they have
seldom been rigorously examined in the context of second language acquisition (SLA).
By conducting this study I have aimed to fill that gap by providing a detailed empirical
snapshot of Japanese university EFL learners’ knowledge of high-frequency vocabulary
words, offering insights into the challenges they face and the variability in their lexical
development.

Beyond its descriptive contributions, in this study I have sought to advance the
field by contributing to the development of knowledge-based vocabulary lists. Such lists
could complement existing frequency-based resources by accounting for the nuanced
ways in which learners from specific populations acquire words. Moving away from
purely frequency-driven sequencing, these lists could provide a more realistic and
effective foundation for instructional materials, tailored to the natural order of acquisition
observed in diverse learner populations.

Ultimately, the findings underscore the importance of adopting a more
comprehensive approach to vocabulary teaching—one that emphasizes both orthographic
and phonological recognition, prioritizes meaningful and balanced input across
modalities, and accounts for the variability inherent in learners’ lexical knowledge. By
addressing these challenges, educators and researchers can work together to create more

effective, equitable, and learner-centered approaches to language instruction.
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APPENDIX A
BILINGUAL RESEARCH CONSENT FORM (UNIVERSITY A)

RESEARCH QUESTIONNAIRE (FFZEFHE)

You are being asked for your consent to take part in a research study. This document
provides a concise summary of this research. It describes the key information that we
believe most people need to decide whether to take part in this research. Later sections of
this document provide all relevant details.

WEMIEIZBINT D Z E~DRIBEZRD LN TWET, ZOXLEIL, ZOMIED
ERAMETY, ZOXEIIL, ZEAED AN ZOMIEIZEINT HNE >0k
WET HTOICHEIE L BN A2 HERERPTLH SN TWET, ZOEDHE
DI a N, BET LT X TOFEMAEEHINTVET,

What should I know about this research? [ DFFFRIZ OV TH o TR R&E T &
X2
¥ Someone will explain this research to you.
FEDNN Z OB R A L TS E T,
¥ Taking part in this research is voluntary. Whether you take part is up to you.
ZDOMRA~DOZINIMEETY, BT L50E 5 DIEHRTCRETT,
¥ If you don’t take part, it won’t be held against you.
ZIMLRS TORRNCR D Z L3 H Y £ A,
¥ You can take part now and later drop out, and it won’t be held against you.
AEBMLTHETRDL ZLIZR>Th, ZNTHRIENAFNC2D Z &
I$H Y FHE A,
¥ If you don’t understand, ask questions.
DPNERNZENRH DL EEITEMLTIZE N,

¥ Ask all the questions you want before you decide.
WD DN E 722 & 2RV T Z S0,

How long will I be in this research? [ED < 5 WOHfE, Z OBFFRICSIML T
HDTLEID?]
We expect that your taking part in this research will last for 10 months until the end of

the current academic year.!
I"#$%&'()*+,-./"0123456789:;6!<=>?@AB3(C

Why is this research being done? [72 ¥ Z DBFZEENITON T NS D1 ?
The purpose of this research is to understand which commonly used English words are
difficult for Japanese learners, and why.

AWFZEDOBAIE, BANFEFICL > TEL LN AEHEED S H, FOHIEN
L VWONEERT L LITH D,
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What happens to me if I agree to take part in this research? [ Z DHFZEIZSB NS 5
LB LEL, RAMXEIRBDOTLLI N ?]

If you decide to take part in this research study, the general procedures include
completing a background questionnaire at the beginning of the study. You will also take
30 weekly vocabulary quizzes. Because these quizzes are part of your course grade, they
are not optional. Deciding to agree to take part in this research will mean that you allow
me to analyze your vocabulary quiz scores for research purposes.

COMFEICSINT % Z L 2iRDIGE, I FIEE LT, WFERHMARHCE &
DT o —MIEZET, £, BHE30EIOFERE S A AR INET, b
D/INT A MIA—ADOKEBICEEND 20, EETIEHY A, ZOHIEICS
MF 22 LICFAET DI LiF, MIFERRNDIZDICSHRTEDREFRIT A MDAAT
EOMTHI LT LHZ L 2BRLET,

Could being in this research hurt me? [Z DFFFRIZSIML T3 &, FAIESL
FIREHER H DD TL X 95 ?]

The most important risks or discomforts that you may expect from taking part in this research
include a possible privacy risk of your vocabulary quiz scores being identified by other
researchers who will read it. However, this risk is minimal because all identifying information
will be removed from your writing before it is shown to other researchers. Importantly, declining
to participate in this study will not impact your course grade.

"#$%&'()!*+,-./)0123456789:;%<=>4?"@AB
CD5E7FG"6HIJ=K/LMNO"#$P%QRSTU./SVWX*Y XZ
DF[\E]"567J" "/W(aVbV=>4?"cY?de<O"#$P%f
9./)h%=ijLTU()kl<(mSnopb/)?q=!"567<0rs%

t /W(a 234 <=1"#$u"&'LvwVS1=>4?"HEG"Xy
%z{L|_4Y!*+(a

Will being in this research benefit me? "I"#$%&'()*+!,-./%,0)

123!,3"4(5678 #

The most important benefits that you may expect from taking part in this research include
learning the most commonly used English words. Knowing these words should allow you to
improve your overall understanding of English. However, because the vocabulary quizzes are a
required part of your English courses, you will receive this benefit regardless of whether or not
you agree to allow your data to be analyzed for the purpose of this study.
"#$%&'()!1*+}~./)01234+€<=01Qs¢,f/),... TLT

k(@M. T L%o0) 4=, T%S ()«@E 4 ZeeL Q) 1*J
+)<"+(@VbV=...17FG<,tHEG""e—+>)?q=!"#3$"
—e"20%>4?""E™L3>()1*%0e()bZXb%Y 4e=!"{¢

LE)*J+'W(a
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DETAILED RESEARCH CONSENT [!"#$%&'()* ]

You are being invited to take part in a research study. A person who takes part in a
research study is called a research subject, or research participant.

HIRTIMZEICEINT 2 L O I TWET, HEMEICSZINT 2 ADZ &
TR GRE . ETITESINE L nE T,

What should I know about this research? [+(&',-./01/2345+6
78 |

¥ Someone will explain this research to you.
"#$%&'()*+,-./01

¥ Taking part in this research is voluntary. Whether you take part is up to you.
$%&'2%345678013409":;"5<=>?@801

¥ Ifyou don’t take part, it won’t be held against you.
34+=-, ABCD=9$E5<F/GH1

¥ You can take part now and later drop out, and it won’t be held against you.
1534+,J8KL9$ED=M,ANO.8<=>#BCD=9$E5<F
/IGH1

¥ If you don’t understand, ask questions.
P"Q=R$E#<9ES5TU+,-VWR1

¥ Ask all the questions you want before you decide.
XL9YDZS>R$E([\ZR,-VWR1

Why is this research being done? [#9+(&":;<=/.>(?8 ]

The purpose of this research is to better understand which of the most commonly used
English words are generally known or unknown by Japanese university students when
read or heard. We are also looking at which words are known better when read, or when
heard, and why. Understanding which words are easier or harder to learn, and why, is
important to improve English vocabulary teaching. The research will help English
teachers to improve their vocabulary instruction, and also help learners to choose words
to focus on when studying.

ZOMFEOHIL, KI<HEDONDITEHED Y B, BARORKFZENT ATV BV
DL7ZEXIT, —BMICHS TWDAHDOEHLRNEDRH LD, L0 X]H
I HZ LT, Fo, AT VWY LizE&io, FOEENLD I<H5
NTWD0, ZTOBEBABHITWET, COHEBENFZORT W), FRIT W

2, ELTCEOBMBZHEST 52 &1L, KHEBEHELZRET S L TEETT, Z
OWFFEIL, FEHEI D EREE 2 WET 20K, iz, FEENWERT S
PRICERZ Y THRNZIHBEZRESDOIIKLLET,
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About 200 subjects will take part in this research.
200 A2XZ ORFFEICSIML £,

How long will I be in this research? ""#$%"&'()"*+,-./0%1"
2/3456 #

We expect that your taking part in this research will last for 10 months, until the end of
the current academic year.

ZOMRIZEBINT 286, SHEEOKRDD ETRL 1 00HBS 22 BELT
WET,

What happens to me if I agree to take part in this research? ")"*+,-.71)
8,9:/;$(<=14>1"2/3456 #

Participation in this research activity is not optional, because it is a part of your class. It
will be done during normal class time. If you agree to take part in this research then your
vocabulary quiz grades will be used, along with answers from other subject, to calculate
how many test-takers were able to answer each quiz item correctly.

ZOMIIEEN~DOZ ML, FEO—RE L TUTONDHLDOTHY , (LETIEIHY
FH A, BEORERFNIATONET, b LORTEDRZOMREICSNT S Z &
ICRIE LIZSE. HR-0EES A AOREIL. MoF oML L —fEic, &7
AAXDHEBIZIELL BZEZD I ENTERZBREOREHRET DI END
N has /I

Schedule BH#2

¥ You will complete a background questionnaire at the start of the research.

A DB AN 7 " HB L %T 7 — MIEE L ET,
About the questionnaire [7 > 7 — MMZDW\T]

The questionnaire will take about 10 minutes to complete. You will be asked for some
personal information such as your name, email, university name, department name,
major, age, gender, and first language. You will also be asked some questions about your
English ability. For example, about your English proficiency, vocabulary ability, and
your recent scores on the TOEIC, TOEFL, etc. If you haven’t taken a test or don’t know
the answer, you can leave the question blank.

TUor—RNMII0pERETKDDET, &7, O>—+, KFE~, B, ,
— o M/, FOFELZ2EI R oA NFEHRIER SNET, 2. b
TEDOFFENZON TN OEESNE T, BA6, JGER). ds/l. 78D
TOEIC, TOEFL DO EICOWTHMESNET, TA M o 22 L2720
GaRBEZN DN WEER, BRORBIZEIT ; <OFEFET=EHA,
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What are my responsibilities if I take part in this research? ")"*+,-./;?
@(""A4>BCDE4"2756 #

If you take part in this research, you will be responsible to complete the background
questionnaire at the beginning of the research.

Z OIS INT D56, MBI =T v 7 — MIAEZTWEEL Z LI
AL/

Could being in this research hurt me? ")"*+,-./0%18(<=FG#HI
JKL1"2/3456 #

There is a possible privacy risk of your vocabulary quizzes being identified by the other
researchers who will help to calculate scores. All identifying information will be removed
from your quizzes before it is shown to other researchers. However, there is a small risk
that researchers might guess who took the quizzes. Importantly, declining to participate in
this study will not impact your course grade.

fhiEE 7 A4 XL, OQRGHRICSNTHMOMREICL > T2ESND@F#A NV
— EOAR I BHDLFREERH Y £, HilcD s A4 Xix, thowfseEicBH S
NAHENZ, ANEP?ETEHERITTITCDEINET, Lo, a3 5N
JAREATHTNEFTHAREMENAG LY £9, EERI LiX. ZOME~D
SMMEHE L TH, HRl-0a— A0 IKELZ RN & T,

Will it cost me money to take part in this research$!")"*+,-.71,=MNK
551"2/3456 #

Taking part in this research will not lead to added costs to you.

ZOPFEBIZSINT AMAE D FH A,

Will being in this research benefit me? ")"*+,-./0%1)8=(<,800
PQ>)8>"2/3456 #

We cannot promise any benefits to you or others from your taking part in this research.
Regardless of whether you participate in the study, you will take vocabulary quizzes that
should lead to you learning the most commonly used English words when read and when
heard. This will help you to become a better overall user of English and should help you
to achieve higher scores on English proficiency tests such as the TOEIC, TOEFL, and
IELTS.

ZOMIZBINT 52 LT, HRRTOMO NIN S »OFOEHPT 51 DTl
HYETA, ZOFRICBIT 0 E I NThrbbQ, #ERY A XITBMT %
ZET, BMATEVEWED T EXIZT7 LI b AHEHELRZDZ EIZD
RBDHIFQTY, ZTHUE, HAREN LY SHWEFEOTEMLRBMAIZRD Z i
#3r6H, TOEIC, TOEFL, IELTS 72 DO HEFEREIUBRTEI VWA a7 ZWO T
LIS E B ET,
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What other choices do I have besides taking part in this research? ")"*+,-.
71RS,(I"A4>TUVKL1"2/3456 #

Although you are required to take weekly vocabulary quizzes as part of your English
course, you may choose to not have your data included in this study.

YFEI—AD—BE LT, BEWES A A% 252 ERXYZ 2 bR THET

What happens to the information collected for this research? ")"*+";W,XY
1;,Z[=14>1"2/3456 #

Your private information may be shared with individuals and organizations (if
applicable) that conduct or watch over this research, including:
"#$%&'()*+,-./%012"345 (67829: );<=>?2@ABCD
E.8

The researchers

"(FG()*H

¥ People who work with the researchers
'(FG(*H;(19H

¥ The Institutional Review Board (IRB) that reviewed this research
'()*+KGL/-MNKGOPQR IRBS

¥ Temple University
TUVWXY

We may publish the results of this research. However, we will keep your name and other
identifying information confidential.

'0*Z[\*_3 aCbc?29:CDE.8dLeL&!"Cig>?2";Ch

ijk&I>m(!"#$%noZpEqirsi/L.8d

We protect your information from disclosure to others to the extent required by law. We
cannot promise complete secrecy.

tuvwxyz2{|Nv&!"#$+}HZ~+82";+€L.8d,fh,,...+T

$82":%Vv".%omd

Who can answer my questions about this research? ")"*+\71<"]?,_
“O#alb=%c756 #

If you have questions, concerns, or complaints, or think this research has hurt you or
made you sick, talk to the principal investigator at the phone number listed above on the
first page.

S&E-&7HCD29:&./1%'()*CDh/++sz/E&"ZL/EL/;"k

9:06& 1 7——Z"™>28i25"(ceezY()* {HZCELS]a>id
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This research is being overseen by an Institutional Review Board (“IRB”). An IRB is a
group of people who perform independent review of research studies. You may talk to
them at (215) 707-3390 or irb@temple.edu if:
'0*%&¥ KGOPQR IRBSZj85'©>7S8i.8d IRB ;%&FG)*(3«L
IKG+bK"=(-WeVv8d®( —Z67829:%& (215) 707-3390 />5
irb@temple.edu .v°+2]a>id
¥ You have questions, concerns, or complaints that are not being answered by the
research team.
FG3 CPILSihiS3E&Z#CD2d
¥ You are not getting answers from the research team.
)*3"e-(ufC,-?Sihid
¥ You cannot reach the research team.
)*3";+2Cp?hid
¥ You want to talk to someone else about the research.
leZ)*(«+L/id
¥ You have questions about your rights as a research subject.
) osH;L3(VaY4Z#i53<«CD2d

Can I be removed from this research without my approval? "<"deDf1)8>
#<K)"*+5%ghial)8KL1"2/3456 #

The person in charge of this research can remove you from this research without your
approval. Possible reasons for removal include:
'0*( iH%&DN/(%a¢, hLZ'()*e-AAB2";,Cv".8dAA82s
A:LE%A
¥ You do not complete the background questionnaire.
Ny 7 7T 9y R7 o — MIEE LRSS,
¥ You did not complete most of the vocabulary quizzes.
FERD I A ANNEE NV EERTET LIRWGA,

We will tell you about any new information that may affect your health, welfare, or
choice to stay in this research.

R Bl SRl OfrE, itk 72X 2 OEICSNT 2 BRI E L 5 2 5 nREME
DB DFH LWERIZONTHIEZX LET,

What happens if I agree to be in this research, but I change my mind later? ")"*
+,-.71)8,9:/0j(k2IKmnO;?@=!4>0c756 #

If you decide to leave this research, contact the research team so that the investigator can
remove all or part of your data from the research upon your request. After leaving this
research, you will still be allowed to complete the vocabulary quizzes as a part of normal
classroom activities if you want to. There will not be any penalty for leaving the research.
COWENLREES N D 5E 1T, AT — HERS LT fEHEEE N RIS C T
HENST = OEMEIT—MEHRTEET, ZOMENLEFHRSNTZETH, &
KTHED 7 A XM ML Z LN TEET, HHREZFHBRSNTOLNT AT 11 3HV &
A, !
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APPENDIX B
BILINGUAL RESEARCH CONSENT FORM (UNIVERSITY B)

RESEARCH QUESTIONNAIRE (FFZEFHE)

You are being asked for your consent to take part in a research study. This document
provides a concise summary of this research. It describes the key information that we
believe most people need to decide whether to take part in this research. Later sections of
this document will provide all relevant details.

PHEMIEICSINT 5 2 E~DREZROLNTWET, ZOXEIL, ZOWEOMERZR
WMETT, ZOLFTE, FLEAEDABRZOHERIZBINT 2008 9 DERET D720
MBI ONLHEERERPLHINTWET, ZOLEOHDOES T a i, B
T DT N TOFEMA G SN TWET,

What should I know about this research? "Z DFFFEIZ DOV TH > TR R&EZ &
X ?#
¥ Someone will explain this research to you.
FEN Z OWFTEZ I L TS ET,
¥ Taking part in this research is voluntary. Whether you take part is up to you.
ZOWFEA~DZNNIEE T, ST 20 E S DEHRTZRETT,
¥ Ifyou don’t take part, it won’t be held against you.
ZIMLRS TOARRNC2 0 Z 813D Y £ A,
¥ You can take part now and later drop out, and it won’t be held against you.
SIFBIMLTETRDLZLIZR>ThH, TNTHREPANNIZZRLZ L1THY
EH A,
¥ If you don’t understand, ask questions.
PNOEIRNZ ENDHLH EZITER LTI ZSV,
¥ Ask all the questions you want before you decide.
RO DLANCEE 72N & 2 2EW T TZE W,

How long will I be in this research? "E D < 5 WOHIE., ZOMFREIZSIMLTWD D
TLXID?2#

We expect that your taking part in this research will last for 20-30 minutes.
ZOMRIZBINT 2856, ZOFE~OBIIL20~30 HFEE TEL TWET,

Why is this research being done? "2 Z DFFZENITHON TN D DH> 2 #

The purpose of this research is to understand which commonly used English words are
difficult for Japanese learners, and why.

AAFFED BRI, AARNFEEIZ L o TISFEONLHEHGED O B, EOHGEN 2T
LOWONEHESTH 2 LI2H D,

What happens to me if I agree to take part in this research? "Z OB EIZBMNT 5 Z
LICRIBLEEDL, RMIESIRDDOTLL I N?#

If you decide to take part in this research study, the general procedures include
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completing a background questionnaire at the beginning of the study. You will also take
1 vocabulary quizzes. Deciding to agree to take part in this research will mean that you
allow me to analyze your vocabulary quiz scores for research purposes.
ZOMRICSINT 2 2 L 2RO TGE, RV FIRE LT, HHERtaRICE RO T
r—MIEZXET, £, 1EIOFEEZ A APREINET, ZOWRICSMTLHZ LI
FET 22 Lid MERMDTDICHRIZDFEFENT A NDAAT 0T 5 2 L &7
AT ZEE®RLET,

Could being in this research hurt me? "Z OFFFEIZSML T35 &, FAidHE S WHE
HERHLDTLEIN?#

The most important risks or discomforts that you may expect from taking part in this
research include a possible privacy risk of your vocabulary quiz scores being identified
by other researchers who will read it. However, this risk is minimal because all
identifying information will be removed from your writing before it is shown to other
researchers. Importantly, declining to participate in this study will not impact your course

grade.
ZOMERIZSINT 52 E TTTREINDIKHBEER Y A7 ORPEIZIE, HRT-0ORF ¥

TTV =T ARXDAAT R, TNEHMOFEEICL > THFESNTLEI EWVWH T
FTANRY—FEDYRAINEZHNET, UL, HRT-OENCEIIMONIZEE 1A
BlESN BRI, [EAZEETHHERITT TR NS0, 20U 27 135/ NRIC
mzonEzd, BEERZ L. ZOME~DODBNMEHELELTH, 2— ADOMGEICEES
H527\WZ L TY,

Will being in this research benefit me?!"Z OFFFIZBIM L TWVWB Z &k, FAZE - T

HRRZLBDOTLEID?#

The most important benefits that you may expect from taking part in this research include
learning the most commonly used English words. Knowing these words should allow you
to improve your overall understanding of English.

ZOMRICEINT 2 2 & TR SN 2R b EERZIRIT, Kb L b 5 KHGEZ S
ST LT, TROLOHELMD I LT, RIS T 2RAMREE I Z2mD 5 Z &3

TE 2137 TY,
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DETAILED RESEARCH CONSENT [!"#$%&'()* ]

You are being invited to take part in a research study. A person who takes part in a
research study is called a research subject, or research participant.

HIRTATHFZEICEINT 2 L2 I TWET, BRSNS A0 Z & Z0F7ext
GBF . FIIHMESINE & D ET,

What should I know about this research? ")"*+,G%0pO0M#qr)8
=6 #

¥ Someone will explain this research to you.
1eC'()*+AALS]?.8d

¥ Taking part in this research is voluntary. Whether you take part is up to you.
'(* & (CE%; EvBdCES82eEke%Dh/@EV8d

¥ Ifyou don’t take part, it won’t be held against you.
CELh]31{%4Zh2";%DE.%omd

¥ You can take part now and later drop out, and it won’t be held against you.
1% CELSIv3D2';Zh§31&N?vDh/Ci%:Zh2";%DE.%
md

¥ If you don’t understand, ask questions.
ce-hi’;CD2; %S« 3]e>id

¥ Ask all the questions you want before you decide.
020207+ fO0is]a>id

Why is this research being done? ">s)"*+Ktna0%1"56 #

The purpose of this research is to better understand which of the most commonly used
English words are generally known or unknown by Japanese university students when
read or heard. We are also looking at which words are known better when read, or when
heard, and why. Understanding which words are easier or harder to learn, and why, is
important to improve English vocabulary teaching. The research will help English
teachers to improve their vocabulary instruction, and also help learners to choose words
to focus on when studying.

ZOWRO BN, KI<HEONDEHEIED I L, HARORKFAENTATZ B\ L
LEIZ, BRAICHSTVAE LD EHBLRNEDRHHDH, L I<HF+HZ LT
T, Flo, HATEVDEWEZD L7z &, FOHEENLY LHMENTWAEN, FOH
HHFARTHET, EOHENZORLT VD, T W, £ L TEOHH % Fifg4
52 80, EHEHEAUET DS ECTEETYT, ZOMEIT, EEARNEREEE A K
BT HOIIHKND, £, FEHENDET HBRICENRZ Y THRIHGELZIRSEDIHENL
HET,

About 200 subjects will take part in this research.

200 A3 Z OIS ML £97,
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How long will I be in this research? "I"#$%"&'()"*+,-./0%1"
2/3456 #

We expect that your taking part in this research will last for 20-30 minutes.
ZOWMERIBINT 2856, ZORE~OSIL 20~30 FEELZ TEL TOET,

What happens to me if I agree to take part in this research? ")"*+,-.71)
8,9:/;$(<=14>1"2/3456 #

If you agree to take part in this research then you will learn how many words among the
tested word items that you know when you read or hear them.

ZOPFEIZBINT 2 Z LICRABETIUE, 7 A FSNEHBEEEHDO Y b, @AY W
D LTz L T TVDHEER NS Db DNEMD Z LR TE B,

Schedule HE
¥ You will complete a background questionnaire at the start of the research.
HEDBMGEHC Ny 7 7T T R T o r— MIRIELET,

About the questionnaire "7 > — MMIDOWT#

The questionnaire will take about 10 minutes to complete. You will be asked for some
personal information such as your name, email, university name, department name,
major, age, gender, and first language. You will also be asked some questions about your
English ability. For example, about your English proficiency, vocabulary ability, and
your recent scores on the TOEIC, TOEFL, etc. If you haven’t taken a test or don’t know
the answer, you can leave the question blank.

7= MII0RETRDY £, KA, BF AL, R¥4, FR4A, 5%, F
s, PEN. H—FEE (BEE) R EDOEANERPAEM SN ET, £72. HRIZOEFENIC
SWTWLS OVER S ET, BIAX, ®EFRES). Fh%/). &I d TOEIC, TOEFL ®
BRIZEIZOVWTEMESNE T, 7 A MEZT LI ENRRWVEERLEA DR DN LRV
B, BEHORZFIFZZEADEE THOERA,

What are my responsibilities if I take part in this research? ")"*+,-./;?
@(""A4>BCDE4"2756 #

If you take part in this research, you will be responsible to complete the background
questionnaire at the beginning of the research.

ZOWERIZSINT 5556, WERERFICE ST v 7r— MIE XL TWEEL Z iz £
£

Could being in this research hurt me? ")"*+,-./0%18(<=FG#HI
JKL1"2/3456 #

There is a possible privacy risk of your vocabulary quiz being identified by the other
researchers who will help to calculate scores. All identifying information will be removed

331



from your quizzes before it is shown to other researchers. However, there is a small risk
that researchers might guess who took the quizzes. Importantly, declining to participate in
this study will not impact your course grade.

fhFERE 7 A X, 15 T DO FIZ L > TRESND T T A N — LD
UR7 0386 %W fii)%)@iﬁ‘ BHIRTZD 7 A X3, OHTEF AP SN HENS, 8
NZRETE DHRITT N THIBRS L E T, LinL. WIEERHER 42%1To71 ~HfE
T HAREMEND LY £§, HERZ LT, ZOME~OSMEHEGLTH, HAR
DA — ADRKFU B Z 5 2720 2 LT,

Will it cost me money to take part in this research? ")"*+,-.71,=MNK
551"2/3456 #

Taking part in this research will not lead to added costs to you.
OB 2E T £5 A,

Will being in this research benefit me? ")"*+,-./0%1)8=(<,800
PQ>)8>"2/3456 #

We cannot promise any benefits to you or others from your taking part in this research.
You will take vocabulary quizzes that should lead to you learning the most commonly
used English words when read and when heard. This will help you to become a better
overall user of English and should help you to achieve higher scores on English
proficiency tests such as the TOEIC, TOEFL, and IELTS.

ZOWFRIZBINT 5 Z LT, Bl NI S NOFRREEHRT L HDOTIEH Y £
Hh, AT EWZD 325 L x| W%i<@bﬂ5%$%%ﬁzé LN DI
T, ZHUE, HRTENED BWRFEOREIIZRMEHEIC/RD Z LIT&k L,
TOEIC., TOEFL. IELTS 72 ¥ O#iZERE ﬁ%TJUmWXZ7%T??5@u&¢O&
EbihvEd,

What other choices do I have besides taking part in this research? ")"*+,-.
71RS,(I"A4>TUVKL1"2/3456 #

You may choose to not have your data included in this study.
BIRTDT —Z % ZOMRIZEDRNT & B ARETT,

What happens to the information collected for this research? ")"*+";W,XY
1;,Z[=14>1"2/3456 #

Your private information may be shared with individuals and organizations (if
applicable) that conduct or watch over this research, including:
"#$%&'()*+,-./%012"345 (67829: );<=>?2@ABCD
E8 :

The researchers
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'(FG()*H

¥ People who work with the researchers
(FG()*H;(19H

¥ The Institutional Review Board (IRB) that reviewed this research
'*+KGL/-MNKGOPQ ] IRBA

¥ Temple University
TUVWXY

We may publish the results of this research. However, we will keep your name and other
identifying information confidential.

'0*Z[\*_3 aCbc?29:CDE.8dLeL&!"Cig>?2";Ch

ijk&I>m(!"#$%noZpEqirsi/L.8d

We protect your information from disclosure to others to the extent required by law. We
cannot promise complete secrecy.

tuvwxyz2{|Nv&!"#$+}HZ~+82";+€L.8d,fh,,...+T

$82":%Vv".%omd

Who can answer my questions about this research? ")"*+\71<"]?,_
“O#alb=%c756 #

If you have questions, concerns, or complaints, or think this research has hurt you or
made you sick, talk to the principal investigator at the phone number listed above on the
first page.

S&E-&7HCD29:&./1%'()*CDh/++sz/E&"ZL/EL/;"k

9:06& 1 7——Z"™>28i25"(ceezY()* {HZCELS]a>id

This research is being overseen by an Institutional Review Board (“IRB”). An IRB is a
group of people who perform independent review of research studies. You may talk to
them at (215) 707-3390 or irb@temple.edu if:
'0*%&¥KGOPQR IRBSZj8§§ ©>75i.8d IRB ;%&FG)*(2«L
IKG+bK"=(-WeVv8d®( —Z67829:%& (215) 707-3390 ./%
irb@temple.edu .v°+2]a>id
¥ You have questions, concerns, or complaints that are not being answered by the
research team.
FG3 CPIL3ihiS3E&Z#CD2d
¥ You are not getting answers from the research team.
)*3e"e-(ufC,-?Sihid
¥ You cannot reach the research team.
)*3¢";+2Cp?hid
¥ You want to talk to someone else about the research.
leZ)*(«+L/id
¥ You have questions about your rights as a research subject.
) o5 H;L3(VaY2Z#i53<«CD2d
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Can I be removed from this research without my approval? "<"deDf1)8>
#<K)"*+5%ghial)8KL1"2/3456 #

The person in charge of this research can remove you from this research without your
approval. Possible reasons for removal include:
'0*( iH%&DN/(Ya¢, hLZ'()*e-AAB2";,Cv".8dAA82s
A:LE%A
¥ You do not complete the background questionnaire.
Ny 7 7T 9 0 R7 o r— MIEE LRSS,
¥ You did not complete most of the vocabulary quizzes.
FED I A ANNEE NV EERTET LIRWGA,

We will tell you about any new information that may affect your health, welfare, or
choice to stay in this research.

R Bl SRl O, fafk, 72X 2 OMEICSNT 2RI E L 5 2 5 nREtE
DB DFH LWERIZONTHIEZX LET,

What happens if I agree to be in this research, but I change my mind later? ")"*
+,-.71)8,9:/0j(k2IKmnO;?@=!4>0c756 #

If you decide to leave this research, contact the research team so that the investigator can
remove all or part of your data from the research upon your request. There will not be any
penalty for leaving the research.

ZOWMFENHEERE N D551, AT — HITERE LT gAY E S RIS U T
HENOT = ORMEIT—MEHIRTE ET, MEEZFRINTHXT LT 1 13H
D EHA,
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APPENDIX C
LEARNER PROFILE QUESTIONNAIRE
Note: This text was administered to participants through Google Forms.

HIRTDIEFEFEICONWTOERMEL AL TEIV, bLTAFDRaTR
EHAR OG22 o7 b, NbENRS TH =TT,

Please answer this background questionnaire about your English study experience. If you
do not know the answer, please leave it blank.

B " Hid1 ™™ 3 Full Name
*——+ (Email address):

» — (Your major):

- (Age):

P/ (Gender):
__(female)
~ (male)

a7 4 7 A— (non-binary)
[ L7z < 720> (1 prefer not to answer)
278 - % 1 OFE (First language):
H AGE (Japanese)
ftt, (other):
b¥%% L2 £23% Y 902 (Have you ever studied abroad?):

b¥7% L2 EnHr5HITbFecZENTZ I, (If you have studied
abroad, please write where):

b¥%% L2 ERH 55132 0HHAEENTS IV (HEH-HH), (fyou
have studied abroad, please write the time period (Year, Month - Year, Month).

brdelcFelcgh7ZZ EndH YD £9 222 (Besides study abroad, have you ever
lived abroad?):

IV (Yes)
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VU2 (No)

ehlZgAiiEZ e Bb 5T Z0NEITE 20T 7E X, (If you have
lived abroad, please write the country and/or city name):

KOEIMAZ —+72 8 ¥Nde THEFLMM L2 LiTH Y 9702 (Have
you ever studied English outside of school, such as at a cram school or English
conversation school?)

Fnde TEELMMLIEZZE0NH D AT, Nonb, En bVWopET, £
N WO L E L2 1go. #HrE, s4EfH). (If you have studied
English outside of school, how old were you, how often did you study, and how long did
you study? (6, 2 times a week, three years).

H o & H 780 TOEIC A&t A =7 (What is your most recent TOEIC score?):
TOEIC % 5%k L 7= 1.4 H 3 (TOEIC test date. Year and Month):

H o & H 780 TOEFL & 51 A =27 (What is your most recent TOEFL score?):
TOEFL %5 & L 7-Frf#l 1. 4% H 3 (TOEFL test date. Year and Month):

Ho &b 78D IELTS &5 A =27 (What is your most recent IELTS score?):
IELTS % 5%k U 72K 145 H 3 (IELTS test date. Year and Month):
HFEUv~+1w3(What is your Eiken level?):

REE X9 LR L4 H 3 (Eiken pass date. Year and Month):

336



APPENDIX D

TEST ADMINISTRATION AND DATA COLLECTION TIMELINE

Weeks of
Assessment
Administration

University A,
Instruments for

Lower-Proficiency

Participants

University A,
Instruments for

Higher-Proficiency

Participants

University B
Participant
Instruments

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Informed Consent
and Learner
Profile
Questionnaire

Evaluative
Orthographic and
Phonological
Tests 1

Evaluative
Orthographic and
Phonological
Tests 2

NGSL Items 1-50

NGSL Items 1-50

NGSL Items 51-
100

NGSL Items 101-
150

NGSL Items 151-
200

NGSL Items 201-
250

NGSL Items 251-
300

NGSL Items 301-
350

Informed Consent
and Learner Profile
Questionnaire

Evaluative
Orthographic and
Phonological Tests
1

Evaluative
Orthographic and
Phonological Tests
2

NGSL Items 600-
650

NGSL Items 651-
700

NGSL Items 701-
750

NGSL Items 751-
800

NGSL Items 801-
850

NGSL Items 851-
900

NGSL Items 901-
950

NGSL Items 951-
1000
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Informed Consent
Document and
Learner
Questionnaire
Profile
Questionnaire

Evaluative
Orthographic and
Phonological Tests
Various 50-item
tests



Weeks of University A, Lower University A, University B
Assessment Proficiency Higher Proficiency Instruments
Administration Instruments Instruments
Week 11 NGSL Items 351- NGSL Items 1001-
400 1050
Week 12 NGSL Items 401- NGSL Items 1051-
450 1100
Week 13 NGSL Items 451- NGSL Items 1101-
500 1150
Week 14 NGSL Items 501- NGSL Items 1151-
550 1200
Week 15 NGSL Items 551- NGSL Items 1201-
600 1250
Week 16 NGSL Items 601- NGSL Items 1251-
650 1300
Week 17 NGSL Items 651- NGSL Items 1301-
700 1350
Week 18 NGSL Items 701- NGSL Items 1351-
750 1400
Week 19 NGSL Items 751- NGSL Items 1401-
800 1450
Week 20 NGSL Items 801- NGSL Items 1451-
850 1500
Week 21 NGSL Items 851- NGSL Items 1501-
900 1550
Week 22 NGSL Items 901- NGSL Items 1551-
950 1600
Week 23 NGSL Items 951- NGSL Items 1601-
1000 1650
Additional Informed Consent
administration Document and
(one year Learner Profile
later) Questionnaire

Evaluative
Orthographic and

Phonological Tests 1

Various 50-item
tests
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APPENDIX E

ORTHOGRAPHIC RASCH ITEM MEASUREMENTS

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item
Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
conservative 1618 7.69 1.84 0 53 0.00 0.00 MAX — — — —
transfer 1108 6.68 1.02 1 69 0.01 0.00 0.89 0.10 0.17 -0.50 0.00
nor 966 6.63 1.01 1 112 0.01 0.00 1.00 0.30 0.34 0.20 0.00
increasingly 1610 6.46 1.02 1 53 0.02 0.00 1.08 0.30 2.96 1.30 0.00
opposition 1620 6.46 1.02 1 53 0.02 0.00 1.05 0.30 0.88 0.60 0.00
participant 1648 6.46 1.02 1 53 0.02 0.00 1.06 0.30 1.35 0.80 0.00
note 384 4.96 1.02 1 58 0.02 0.02 1.00 0.30 0.56 0.10 0.00
necessarily 1507 4.43 0.42 7 61 0.1 0.03 1.20 0.70 1.11 0.30 0.00
concern 303 4.33 0.75 2 52 0.04 0.04 1.05 0.20 0.87 0.20 0.00
researcher 1643 4.24 0.43 7 53 0.13 0.04 1.41 1.30 2.16 1.40 0.00
federal 1121 4.09 0.36 10 69 0.14 0.05 1.04 0.20 0.85 -0.30 0.00
relief 1621 4.06 0.41 8 53 0.15 0.05 0.94 -0.10 0.68 -0.30 0.00
convince 1356 4.05 0.40 8 58 0.14 0.05 0.94 -0.10 0.87 -0.20 0.00
revenue 1349 3.99 0.37 10 61 0.16 0.05 0.93 -0.20 092 -0.10 0.00
particular 467 3.97 0.61 3 61 0.05 0.05 1.05 0.20 1.63 0.80 0.00
executive 1057 3.97 0.36 10 66 0.15 0.05 0.98 0.00 0.89 -0.20 0.00
troop 1455 3.95 0.38 9 59 0.15 0.05 0.95 -0.10 1.74 1.70 0.00
critical 1283 3.89 0.43 7 53 0.13 0.05 0.88 -0.30 0.62 -0.20 0.00
procedure 1166 3.87 0.36 10 62 0.16 0.06 0.72 -1.20 054 -150 0.00
presence 1184 3.87 0.36 10 62 0.16 0.06 0.85 -0.50 0.74 -0.70 0.00
identify 805 3.83 0.31 14 110 0.13 0.06 0.88 -0.50 0.62 -0.80 0.00
department 736 3.80 0.32 13 104 0.13 0.06 1.11 0.50 1.39 0.80 0.00
conclude 1353 3.76 0.37 10 58 0.17 0.06 1.14 0.60 1.04 0.20 0.00
vary 1357 3.76 0.37 10 58 0.17 0.06 1.06 0.30 096 0.00 0.00
recall 1386 3.76 0.37 10 58 0.17 0.06 0.86 -0.50 0.83 -0.40 0.00
relatively 1324 3.74 0.34 12 61 0.20 0.06 0.89 -0.50 0.80 -0.60 0.00
otherwise 1054 3.73 0.34 12 66 0.18 0.06 1.15 0.70 1.17 0.60 0.00
provision 1538 3.72 0.34 12 61 0.20 0.06 1.07 0.40 125 090 0.00
apart 1119 3.64 032 14 69 0.20 0.07 0.92 -0.40 0.82 -0.60 0.00
alternative 1088 3.62 0.33 13 66 0.20 0.07 1.01 0.10 0.87 -0.30 0.00
ensure 1151 3.62 0.34 12 62 0.19 0.07 0.99 0.00 0.88 -0.30 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
settle 1301 3.62 0.33 13 61 0.21 0.07 1.10 0.50 095 0.00 0.00
possibly 1345 3.62 0.33 13 61 0.21 0.07 099 0.00 1.00 0.00 0.00
council 1420 3.62 035 12 61 0.20 0.07 096 -0.10 0.88 -0.20 0.00
declare 1632 3.61 037 M1 53 0.21 0.07 1.04 0.20 090 0.00 0.00
emerge 1209 3.58 0.33 13 60 0.22 0.07 097 -0.10 1.28 1.00 0.00
investigation 1316 3.55 033 11 61 0.18 0.07 079 -1.10 099 0.00 0.29
assess 1497 3.55 034 12 59 0.20 0.08 095 -0.10 0.85 -040 0.00
along 388 3.48 0.53 4 58 0.07 0.08 1.07 0.30 1.20 040 0.00
indeed 697 3.48 0.27 19 124 0.15 0.08 1.08 0.50 210 230 0.00
consequence 1226 3.47 033 14 60 0.23 0.08 0.88 -0.60 0.75 -1.00 0.00
reveal 1122 3.44 0.30 16 69 0.23 0.08 1.00 0.00 093 -0.20 0.00
assume 869 3.40 0.27 19 111 0.17 0.09 0.88 -0.70 064 -1.00 0.00
reference 877 3.40 0.27 19 111 0.17 0.09 097 -0.10 1.28 0.80 0.00
religious 1354 3.39 0.34 13 58 0.22 0.09 0.89 -0.50 0.76 -0.80 0.00
commitment 1505 3.39 032 15 61 0.25 0.09 1.05 0.30 113 0.60 0.00
certain 451 3.38 0.49 5 61 0.08 0.09 0.86 -0.20 055 -040 0.00
outcome 1624 3.36 035 13 53 0.25 0.09 0.90 -0.50 093 0.00 0.00
favor 1132 3.35 0.30 17 69 0.25 0.09 1.00 0.00 0.87 -0.50 0.00
previously 1560 3.35 0.33 13 58 0.22 0.09 1.02 0.10 094 -0.10 0.00
accord 522 3.30 0.47 6 56 0.1 0.10 1.06 0.20 099 0.10 0.00
guote 1431 3.28 032 15 61 0.25 0.10 096 -0.10 092 -0.20 0.00
investment 821 3.27 026 21 110 0.19 0.10 1.04 0.30 1.67 190 0.00
supposed 610 3.26 026 21 107 0.20 0.10 1.27 1.60 152 1.60 0.00
principal 1553 3.24 032 14 58 0.24 0.10 1.25 1.40 1.54 2.00 0.00
commission 1591 3.24 032 14 58 0.24 0.10 0.98 0.00 1.04 020 0.00
load 1453 3.23 032 15 59 0.25 0.10 073 -1.70 065 -1.60 0.00
arrangement 1458 3.23 0.32 15 59 0.25 0.10 1.07 040 1.32 1.30 0.00
acquire 1462 3.23 032 15 59 0.25 0.10 0.98 0.00 1.03 0.20 0.00
per 373 3.22 0.48 5 58 0.09 0.10 091 -0.10 066 -040 0.00
row 1600 3.21 032 14 58 0.24 0.10 0.95 -0.20 128 110 0.03
witness 1640 3.21 0.34 14 53 0.26 0.10 091 -040 0.78 -040 0.03
satisfy 1152 3.20 0.31 16 62 0.26 0.10 119 1.20 1.21 0.90 0.00
extent 1173 3.20 0.31 16 62 0.26 0.10 0.84 -1.00 114 0.60 0.00
entire 1183 3.20 0.31 16 62 0.26 0.10 0.75 -1.60 068 -1.50 0.00
election 757 3.19 026 21 112 0.19 0.1 0.83 -1.10 096 0.00 0.00
grant 1145 3.18 029 19 69 0.28 0.11 1.1 0.80 1.04 020 0.00
confirm 1204 3.17 0.31 17 60 0.28 0.11 0.75 -1.70 0.67 -1.70 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit Outfit  ltem

Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
principles 1069 3.14 0.29 18 66 0.27 0.11 0.99 0.00 0.94 -0.20 0.00
abuse 1551 3.14 0.32 15 58 0.26 0.11 0.99 0.00 1.30 1.30 0.00
nevertheless 1558 3.14 0.32 15 58 0.26 0.11 0.82 -1.10 0.72 -1.30 0.00
asset 1499 3.12 0.31 16 59 0.27 0.11 0.91 -0.50 1.22 1.00 0.00
scheme 1265 3.11 0.35 17 53 0.32 0.11 1.31 1.60 1.35 0.70 -0.57
description 1490 3.11 0.31 23 59 0.39 0.11 1.16 1.00 1.10 0.50 -0.67
investigate 1531 3.11 0.30 18 61 0.30 0.11 0.96 -0.20 0.94 -0.20 0.00
entirely 1542 3.11 0.30 18 61 0.30 0.11 0.81 -1.40 0.76 -1.30 0.00
national 537 3.10 0.44 7 56 0.13 0.11 1.21 0.70 1.21 0.50 0.00
intend 1112 3.10 028 20 69 0.29 0.11 0.81 -1.40 0.74 -1.50 0.00
institution 1135 3.10 028 20 69 0.29 0.11 0.90 -0.70 0.83 -0.90 0.00
whether 273 3.08 0.45 6 57 0.11 0.12 0.82 -0.50 0.47 -0.80 0.00
reform 1213 3.07 0.30 18 60 0.30 0.12 1.18 1.20 1.44 2.00 0.00
independent 1004 3.06 024 26 121 0.21 0.12 1.21 1.50 1.08 0.30 0.00
comparison 1579 3.04 0.31 16 58 0.28 0.12 0.89 -0.70 1.15 0.70 0.00
sort 316 3.03 0.46 6 52 0.12 0.12 1.15 0.50 0.96 0.10 0.00
contribution 1271 3.03 0.34 13 53 0.25 0.12 0.83 -0.90 0.77 -0.30 0.00
engage 1297 3.03 0.34 13 53 0.25 0.12 0.95 -0.20 0.91 0.00 0.00
commit 1320 3.03 0.30 19 61 0.31 0.12 1.05 0.40 1.06 0.30 0.00
district 1327 3.03 0.30 19 61 0.31 0.12 0.77 -1.70 0.69 -1.80 0.00
threat 1346 3.03 0.30 19 61 0.31 0.12 0.95 -0.30 0.89 -0.50 0.00
contract 714 3.02 027 22 104 0.21 0.12 1.09 0.60 1.57 1.50 0.01
internal 1515 3.02 0.30 29 61 0.48 0.12 1.22 1.50 1.22 1.20 -0.88
remain 374 3.00 0.45 6 58 0.10 0.12 1.02 0.10 1.18 0.40 0.00
obviously 885 3.00 025 25 111 0.23 0.12 0.79 -1.70 0.67 -1.10  0.00
vehicle 1406 2.99 0.30 18 61 0.30 0.13 1.00 0.00 0.91 -0.30 0.00
affair 1446 2.99 0.30 18 61 0.30 0.13 0.99 0.00 1.00 0.00 0.00
circumstance 1227 2.98 0.30 19 60 0.32 0.13 0.85 -1.00 0.79 -1.10  0.00
invest 1364 2.98 0.31 17 58 0.29 0.13 0.82 -1.20 0.77 -1.10  0.00
practical 1596 2.95 0.31 17 58 0.29 0.13 0.88 -0.80 0.80 -1.00 0.00
slightly 1110 2.94 028 22 69 0.32 0.13 0.89 -0.80 0.82 -1.10  0.00
broad 1328 2.94 029 20 61 0.33 0.13 0.91 -0.70 0.83 -0.90 0.00
simply 626 2.93 025 26 107 0.24 0.13 1.35 2.40 1.81 2.70 0.00
proper 1482 2.93 0.30 18 59 0.31 0.13 0.92 -0.50 0.83 -0.80 0.00
suspect 1488 2.93 0.30 18 59 0.31 0.13 1.00 0.00 1.23 1.20 0.00
path 1293 2.92 0.34 14 53 0.26 0.13 1.16 0.90 3.10 2.90 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

ltem # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
previous 921 2.91 0.24 27 111 0.24 0.13 0.90 -0.80 0.82 -0.50 0.00
honor 1623 2.91 0.32 17 53 0.32 0.13 0.98 -0.10 0.88 -0.20 0.00
least 281 2.89 0.42 7 57 0.2 0.14 0.89 -0.30 0.63 -0.50 0.00
prove 748 2.89 0.26 24 104 0.23 0.14 0.93 -0.40 0.89 -0.20 0.00
committee 1036 2.89 0.24 29 121 0.24 0.14 1.08 0.60 1.73 230 0.00
stuff 752 2.87 0.25 26 112  0.23 0.14 1.02 0.10 1.07 030 0.00
statement 769 2.87 0.25 26 112 0.23 0.14 0.90 -0.70 0.89 -0.20 0.00
guarantee 1568 2.86 0.30 18 58 0.31 0.14 1.06 0.50 126 130 0.00
investor 1595 2.86 0.30 18 58 0.31 0.14 1.09 0.70 144 220 0.00
expense 1529 2.85 0.29 21 61 0.34 0.14 0.89 -0.90 0.83 -1.00 0.00
annual 1175 2.84 0.29 23 62 0.37 0.14 1.04 0.30 126 140 -0.25
component 1485 2.84 0.30 19 59 0.32 0.14 0.96 -0.20 125 130 0.00
administration 1044 2.83 0.23 30 121 0.25 0.14 1.06 0.50 1.23 090 0.00
represent 658 2.81 0.23 30 124 0.24 0.15 0.83 -1.50 0.84 -0.50 0.00
conduct 1052 2.81 0.28 22 66 0.33 0.15 0.88 -1.00 0.90 -0.50 0.00
bind 1409 2.81 0.30 20 61 0.33 0.15 1.12 0.90 113 0.60 0.00
debt 1622 2.81 0.32 18 53 0.34 0.15 1.00 0.00 096 0.00 0.00
available 459 2.80 0.40 8 61 0.13 0.15 1.02 0.10 1.06 0.20 0.00
whereas 1370 2.79 0.30 19 58 0.33 0.15 1.05 0.40 1.00 0.00 0.00
obvious 1321 2.78 0.29 22 61 0.36 0.15 0.96 -0.20 0.91 -0.50 0.00
hardly 1338 2.78 0.29 22 61 0.36 0.15 1.12 1.00 1.1 0.70 0.00
predict 1559 2.77 0.30 19 58 0.33 0.15 0.96 -0.30 0.90 -0.50 0.00
officer 895 2.76 0.24 29 111 0.26 0.15 1.19 1.60 123 090 0.00
throughout 896 2.76 0.24 29 111 0.26 0.15 0.83 -1.50 0.83 -0.60 0.00
advertise 1170 2.76 0.29 21 62 0.34 0.15 0.86 -1.20 0.81 -1.20 0.00
apparently 1275 2.76 0.33 11 53 0.21 0.15 0.89 -0.70 0.86 -0.10 047
experiment 1341 2.76 0.29 26 61 0.43 0.15 0.90 -0.80 0.85 -1.00 -0.31
generate 1424 2.76 0.29 17 61 0.28 0.15 0.76 -2.00 0.68 -1.70 0.31
representative 1469 2.76 0.30 20 59 0.34 0.15 0.80 -1.60 0.72 -1.80 0.00
regulation 1479 2.76 0.30 20 59 0.34 0.15 1.03 0.20 1.02 0.10 0.00
definition 1575 2.76 0.30 23 58 0.40 0.15 1.00 0.00 0.93 -0.30 -0.35
certainly 536 2.75 0.40 9 56 0.16 0.15 1.1 0.40 1.38 0.90 0.00
estimate 997 2.75 0.24 27 112 0.24 0.15 1.02 0.20 1.08 0.30 0.00
observe 1096 2.73 0.28 23 66 0.35 0.16 0.98 -0.10 0.95 -0.20 0.00
neither 1214 2.73 0.29 22 60 0.37 0.16 1.25 2.00 126 1.60 0.00
examine 1102 2.72 0.27 25 69 0.36 0.16 0.83 -1.70 0.77 -1.70 0.00
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firm 628 2.70 0.24 30 107 0.28 0.16 1.23 1.80 153 210 0.00
attempt 686 2.70 0.23 32 124 0.26 0.16 1.02 0.20 1.03 0.20 0.00
pleasure 1281 2.70 0.32 16 53 0.30 0.16 0.93 -0.40 0.83 -0.20 0.00
currently 1291 2.70 0.32 16 53 0.30 0.16 1.00 0.00 0.95 0.00 0.00
against 224 2.69 0.40 8 54 0.15 0.16 0.90 -0.30 0.68 -0.60 0.00
though 227 2.69 0.40 8 54 0.15 0.16 1.1 0.50 1.05 0.20 0.00
facility 952 2.69 0.24 28 112 0.25 0.16 1.05 0.40 1.39 140 0.00
insurance 1312 2.69 0.28 23 61 0.38 0.16 0.95 -0.40 0.96 -0.20 0.00
define 929 2.68 0.24 31 111 0.28 0.16 0.96 -0.30 0.99 0.00 0.00
largely 1562 2.68 0.29 20 58 0.34 0.16 0.90 -0.80 0.85 -0.90 0.00
association 1593 2.68 0.29 20 58 0.34 0.16 0.91 -0.70 1.07 050 0.00
expect 314 2.65 0.41 8 52 0.15 0.17 0.86 -0.40 0.78 -0.30 0.00
among 376 2.64 0.40 8 58 0.14 0.17 0.84 -0.50 0.74 -040 0.00
involve 379 2.64 0.40 8 58 0.14 0.17 0.88 -0.40 0.65 -0.70 0.00
describe 457 2.64 0.39 9 61 0.15 0.17 0.87 -0.50 0.60 -0.70 0.00
ahead 973 2.64 0.24 29 112 0.26 0.17 1.02 0.20 1.03 0.20 0.00
deny 1427 2.64 0.29 22 61 0.36 0.17 1.02 0.10 0.93 -0.30 0.00
determine 708 2.63 0.25 28 104 0.27 0.17 0.87 -1.00 0.77 -0.80 0.00
divide 1314 2.61 0.28 24 61 0.39 0.17 0.94 -0.50 0.90 -0.60 0.00
length 1315 2.61 0.28 24 61 0.39 0.17 0.82 -1.70 0.78 -160 0.00
expectation 1604 2.61 0.31 20 53 0.38 0.17 0.88 -1.00 0.78 -0.70 0.00
toward 406 2.60 0.38 9 59 0.15 0.17 0.97 0.00 114 040 0.00
individual 409 2.60 0.38 9 59 0.15 0.17 0.87 -0.40 0.79 -0.30 0.00
claim 501 2.60 0.38 10 56 0.18 0.18 0.89 -0.40 1.00 0.10 0.00
thus 684 2.60 0.22 34 124 0.27 0.17 0.94 -0.50 119 0.80 0.00
argue 740 2.60 0.25 30 104 0.29 0.17 0.86 -1.10 0.79 -0.70 -0.09
refer 865 2.60 0.23 23 111 0.21 0.17 0.71 -3.00 0.66 -150 0.48
argument 878 2.60 0.23 32 111 0.29 0.17 0.98 -0.10 119 0.80 0.00
objective 1400 2.60 0.29 24 58 0.41 0.17 1.05 0.40 1.06 040 -0.24
expression 1253 2.59 0.32 17 53 0.32 0.18 0.87 -1.00 0.80 -0.30 0.00
brief 1268 2.59 0.32 17 53 0.32 0.18 1.14 1.00 1.07 0.30 0.00
appreciate 1272 2.59 0.32 17 53 0.32 0.18 0.99 0.00 0.86 -0.20 0.00
flow 1077 2.58 0.27 25 66 0.38 0.18 1.15 1.40 1.33 220 0.00
reply 1106 2.58 0.26 27 69 0.39 0.18 1.12 1.20 122 1.60 0.00
corporate 1463 2.58 0.29 22 59 0.37 0.18 1.09 0.70 113 0.80 0.00
although 278 2.56 0.39 9 57 0.16 0.18 0.83 -0.60 0.66 -0.60 0.00
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contribute 1236 2.56 0.28 24 60 0.40 0.18 0.91 -0.80 0.84 -1.10 0.00
associate 856 2.55 0.23 33 111 0.30 0.18 1.01 0.10 1.07 030 0.00
analysis 756 2.53 0.23 32 112  0.29 0.19 0.91 -0.80 0.85 -0.50 0.00
proposal 978 2.53 0.23 31 112 0.28 0.19 1.00 0.00 146 170 0.00
literature 1517 2.53 0.28 25 61 0.41 0.19 1.01 0.10 0.99 0.00 0.00
property 920 2.52 0.23 34 111 0.31 0.19 1.16 1.50 158 2.10 0.00
context 1047 2.52 0.22 36 121 0.30 0.19 1.24 2.20 1.56 220 0.00
highly 1072 2.51 0.27 26 66 0.39 0.19 0.97 -0.20 112 090 0.00
definitely 1555 2.51 0.29 22 58 0.38 0.19 0.81 -1.80 0.76 -1.80 0.00
recover 1629 2.51 0.31 21 53 040 0.19 0.90 -0.80 0.79 -0.70 0.00
fairly 1464 2.50 0.29 23 59 0.39 0.19 1.00 0.00 113 0.90 0.00
register 1498 2.50 0.29 23 59 0.39 0.19 0.92 -0.70 0.88 -0.80 0.00
either 371 2.49 0.38 9 58 0.16 0.19 0.83 -0.70 0.61 -0.90 0.00
instance 863 2.49 0.23 34 111 0.31 0.19 1.1 1.10 160 240 0.00
former 599 2.48 0.37 10 62 0.16 0.19 1.12 0.50 1.09 0.30 0.00
adopt 1241 2.48 0.28 25 60 042 0.19 1.09 0.90 1.06 050 0.00
capital 789 2.47 0.23 33 112  0.29 0.19 1.00 0.00 090 -0.30 0.00
oppose 1404 2.47 0.29 24 61 0.39 0.19 0.90 -0.80 0.82 -1.00 0.00
eventually 1138 2.45 0.26 28 69 0.41 0.19 0.83 -1.90 0.88 -1.00 0.06
secretary 1191 2.45 0.28 25 62 0.40 0.20 0.85 -1.50 0.80 -1.50 0.00
proceed 1365 2.45 0.29 24 58 0.41 0.19 1.02 0.20 0.98 0.00 -0.09
consist 1545 2.45 0.28 26 61 043 0.20 0.75 -2.80 0.70 -260 0.00
relative 1086 2.44 0.27 27 66 0.41 0.20 0.93 -0.60 1.04 030 0.00
particularly 601 2.43 0.23 35 107 0.33 0.20 1.09 0.90 1.08 040 0.00
feature 635 2.43 0.23 35 107 0.33 0.20 1.14 1.40 128 140 0.00
odd 1572 2.43 0.29 23 58 0.40 0.20 0.89 -1.00 1.01 0.10 0.00
degrees 798 2.42 0.23 34 112  0.30 0.20 0.93 -0.60 0.88 -040 0.00
responsibility 961 2.42 0.23 33 112  0.29 0.20 0.87 -1.30 0.88 -0.50 0.00
agency 969 2.42 0.23 33 112  0.29 0.20 1.00 0.00 0.92 -0.30 0.00
afford 1486 2.42 0.28 24 59 0.41 0.20 0.92 -0.70 1.05 0.30 0.00
complain 1493 2.42 0.28 24 59 0.41 0.20 1.12 1.10 125 170 0.00
perspective 1494 2.42 0.28 24 59 041 0.20 0.79 -2.20 0.73 -210 0.00
requirement 1202 2.41 0.28 26 60 043 0.20 0.95 -0.40 090 -0.70 0.00
combine 1242 2.41 0.28 26 60 043 0.20 0.88 -1.20 0.82 -140 0.00
significant 720 2.39 0.24 32 104 0.31 0.21 0.96 -0.30 098 0.00 0.00
competition 874 2.39 0.22 36 111 0.32 0.21 0.95 -0.50 116  0.80 0.00
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apply 611 2.38 0.23 36 107 0.34 0.21 1.14 1.40 1.34 170 0.00
aid 1303 2.38 0.28 27 61 0.44 0.21 1.08 0.80 110 0.80 0.00
unless 1003 2.37 0.22 39 121 0.32 0.21 1.22 2.10 1.50 220 0.00
labor 1158 2.37 0.28 26 62 0.42 0.21 0.90 -1.00 099 0.00 0.00
relevant 1502 2.37 0.28 27 61 0.44 0.21 1.00 0.00 1.09 0.70 0.00
threaten 1519 2.37 0.28 27 61 0.44 0.21 0.77 -2.70 0.72 -250 0.00
division 1520 2.37 0.28 27 61 0.44 0.21 1.23 2.40 1.34 250 0.00
conclusion 930 2.36 0.23 37 111 0.33 0.21 0.95 -0.40 096 -0.10 0.00
across 383 2.35 0.37 10 58 0.17 0.21 0.97 0.00 0.79 -040 0.00
demand 570 2.35 0.36 11 62 0.18 0.21 1.15 0.70 128 0.70 0.00
assessment 1473 2.34 0.28 25 59 042 0.22 1.01 0.10 1.00 0.00 0.00
appropriate 1017 2.33 0.22 40 121 0.33 0.22 1.05 0.50 1.19 090 0.00
transport 1208 2.33 0.28 27 60 045 0.22 1.02 0.20 1.00 0.00 0.00
fear 793 2.32 0.22 36 112  0.32 0.22 0.87 -1.40 0.86 -0.60 0.00
beyond 825 2.31 0.22 57 110 0.52 0.22 1.48 4.40 190 4.00 -0.96
manufacture 1390 2.31 0.29 33 58 0.57 0.22 1.04 0.30 1.05 040 -0.68
branch 1405 2.31 0.28 26 61 0.43 0.22 1.06 0.50 1.08 050 0.00
arrange 1264 2.30 0.31 20 53 0.38 0.22 1.05 0.40 1.04 020 0.00
attract 1296 2.30 0.31 20 53 0.38 0.22 0.94 -0.40 0.83 -040 0.00
concentrate 1539 2.30 0.27 28 61 0.46 0.22 0.91 -1.00 0.89 -0.80 0.00
indicate 818 2.29 0.22 38 110 0.35 0.22 1.02 0.20 117 0.90 0.00
conflict 1182 2.29 0.27 27 62 044 0.22 1.00 0.00 1.1 0.80 0.00
term 280 2.28 0.36 11 57 0.19 0.23 0.88 -0.50 0.70 -0.60 0.00
financial 644 2.28 0.22 38 107 0.36 0.23 1.10 1.10 122 130 0.00
opposite 1371 2.28 0.28 25 58 0.43 0.23 0.94 -0.50 096 -0.20 0.00
finance 1377 2.28 0.28 25 58 043 0.23 1.13 1.30 127 190 0.00
nearly 768 2.27 0.22 37 112  0.33 0.23 0.98 -0.10 094 -020 0.00
appearance 1566 2.27 0.28 25 58 0.43 0.23 0.82 -2.00 0.77 -190 0.00
state 199 2.24 0.36 11 60 0.18 0.23 1.02 0.10 1.05 0.20 0.00
shall 807 2.24 0.22 39 110 0.35 0.23 1.34 3.30 157 2.80 0.00
launch 1129 2.24 0.26 32 69 0.46 0.23 0.95 -0.50 093 -0.60 0.00
relate 642 2.23 0.22 39 107 0.36 0.23 1.07 0.70 1.03 0.20 0.00
youth 1601 2.23 0.30 24 53 0.45 0.23 0.90 -0.90 0.81 -0.70 0.00
notion 1617 2.23 0.30 24 53 045 0.23 0.86 -1.30 0.82 -0.70 0.00
explanation 1626 2.23 0.30 24 53 0.45 0.23 0.93 -0.60 0.83 -0.60 0.00
suitable 1636 2.23 0.30 24 53 0.45 0.23 0.99 0.00 091 -0.30 0.00
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political 394 2.22 0.36 11 58 0.19 0.24 0.97 0.00 0.86 -0.30 0.00
explore 1503 2.22 0.27 29 61 0.48 0.24 0.88 -1.30 0.83 -140 0.00
resident 1537 2.22 0.27 29 61 0.48 0.24 1.07 0.80 1.05 040 0.00
fund 527 2.20 0.35 13 56 0.23 0.24 1.25 1.20 1.38 1.10 0.00
likely 535 2.20 0.35 13 56 0.23 0.24 1.15 0.80 126 0.80 0.00
equal 1252 2.20 0.31 21 53 0.40 0.24 1.18 1.60 1.15 050 0.00
duty 1260 2.20 0.31 21 53 0.40 0.24 1.01 0.10 093 -0.10 0.00
approve 1573 2.19 0.28 26 58 0.45 0.24 1.02 0.20 099 0.00 0.00
characteristic 1580 2.19 0.28 26 58 0.45 0.24 0.89 -1.30 0.84 -140 0.00
seriously 1588 2.19 0.28 26 58 0.45 0.24 1.09 1.00 1.09 0.70 0.00
tear 1468 2.18 0.28 27 59 0.46 0.24 0.85 -1.60 0.80 -1.60 0.00
ought 1475 2.18 0.28 27 59 0.46 0.24 0.95 -0.40 1.03 0.30 0.00
arrest 1496 2.18 0.28 27 59 0.46 0.24 0.86 -1.60 0.80 -1.60 0.00
specific 791 217 0.22 39 112 0.35 0.25 0.96 -0.40 0.87 -0.60 0.00
maintain 942 217 0.22 41 111 0.37 0.25 0.90 -1.10 0.84 -0.70 0.00
possibility 950 217 0.22 59 111 0.53 0.24 1.18 1.90 1.25 1.20 -0.88
warn 1130 217 0.26 33 69 0.48 0.25 1.01 0.10 098 -0.10 0.00
feed 1147 217 0.26 33 69 0.48 0.25 1.08 0.90 1.13 1.10 0.00
mass 1234 217 0.28 29 60 0.48 0.24 1.03 0.30 1.13 1.00 0.00
recognize 733 2.16 0.24 36 104 0.35 0.25 0.89 -1.00 0.76 -1.10 0.00
replace 992 2.16 0.22 38 112 0.34 0.25 0.87 -1.30 0.76 -1.20 0.00
organize 823 2.15 0.22 41 110 0.37 0.25 0.94 -0.60 0.85 -0.80 0.00
familiar 1443 2.15 0.28 28 61 0.46 0.25 0.86 -1.50 0.81 -1.20 0.00
victim 1518 2.15 0.27 30 61 0.49 0.25 0.89 -1.30 0.89 -0.90 0.00
budget 1014 2.14 0.21 44 121 0.36 0.25 1.09 1.00 1.26 140 0.00
ordinary 1644 2.14 0.30 25 53 0.47 0.25 0.81 -2.00 0.72 -1.20 0.00
immediately 986 2.1 0.22 39 112 0.35 0.26 0.86 -1.60 0.73 -1.50 0.00
demonstrate 1270 2.1 0.31 22 53 042 0.26 1.06 0.60 0.97 0.00 0.00
desire 1289 2.1 0.31 22 53 0.42 0.26 1.04 0.40 1.13 050 0.00
plenty 1540 2.1 0.27 27 61 0.44 0.25 1.00 0.00 1.03 030 0.26
shot 1565 2.1 0.28 27 58 0.47 0.26 1.47 470 1.64 480 0.00
doubt 873 2.10 0.22 42 111 0.38 0.26 1.06 0.70 097 -0.10 0.00
propose 876 2.10 0.22 42 111 0.38 0.26 0.97 -0.20 1.04 0.20 0.00
colleague 1249 2.10 0.28 30 60 0.50 0.26 1.00 0.00 1.04 030 0.00
advertisement 1476 2.10 0.28 28 59 0.47 0.26 0.85 -1.60 0.80 -1.70 0.00
primary 1065 2.09 0.26 32 66 0.48 0.26 1.08 1.00 1.17 140 0.00
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responsible 1080  2.09 0.26 32 66 0.48 0.26 0.78 -2.80 0.73 -260 0.00
regard 511 2.08 0.34 14 56 0.25 0.26 0.87 -0.70 0.75 -0.80 0.00
consideration 1342  2.08 0.27 31 61 0.51 0.26 0.99 0.00 0.98 -0.10 0.00
minister 1435  2.07 0.28 29 61 0.48 0.26 0.99 0.00 0.99 0.00 0.00
worth 815 2.04 0.22 51 110 0.46 0.27 1.21 2.30 1.36 210 -0.37
sector 1149  2.04 0.26 35 69 0.51 0.27 1.20 2.40 1.34 280 0.00
below 761 2.02 0.22 42 112 0.38 0.27 1.00 0.00 0.93 -0.30 0.00
absolutely 1076  2.02 0.26 33 66 0.50 0.28 0.94 -0.60 0.95 -040 0.00
refuse 1207  2.02 0.28 31 60 0.52 0.27 0.99 -0.10 0.95 -040 0.00
gather 1284  2.01 0.31 23 53 043 0.28 0.83 -1.70 0.73 -0.80 0.00
especially 460 2.00 0.33 14 61 0.23 0.28 0.88 -0.70 0.70 -0.80 0.00
addition 707  2.00 0.23 39 104 0.38 0.28 1.02 0.20 1.02 0.10 0.00
tend 842  2.00 0.22 44 110 040 0.28 0.88 -1.30 0.79 -140 0.00
secure 1521 2.00 0.27 32 61 0.52 0.28 1.21 2.40 1.32 240 0.00
article 630 1.99 0.22 44 107 0.41 0.28 1.04 0.50 1.00 0.00 0.00
require 402 1.98 0.33 14 59 0.24 0.28 0.83 -1.00 0.75 -0.80 0.00
organization 512 1.97 0.33 15 56 0.27 0.29 0.94 -0.20 092 -0.20 0.00
serve 534 1.97 0.33 15 56 0.27 0.29 1.25 1.40 146 150 0.00
bill 887 1.96 0.22 45 111 0.41 0.29 0.99 0.00 1.01 0.10 0.00
reasonable 1567 1.96 0.28 29 58 0.50 0.29 0.93 -0.80 0.92 -0.70 0.00
ourselves 1613 1.96 0.30 27 53 0.51 0.29 1.21 2.00 144 180 0.00
sheet 1614 1.96 0.30 27 53 0.51 0.29 1.22 2.10 151 2.00 0.00
several 348 1.95 0.35 13 52 0.25 0.29 0.82 -1.00 0.66 -1.20 0.00
participate 1466 1.95 0.28 30 59 0.51 0.29 0.89 -1.30 0.83 -140 0.00
further 400 1.92 0.33 15 58 0.26 0.29 0.81 -1.10 0.67 -1.10 -0.16
above 440 1.92 0.32 18 59 0.31 0.29 1.18 1.10 113 050 -0.36
except 840 1.92 0.22 41 110 0.37 0.29 0.87 -1.60 0.81 -1.30 0.22
agent 990 1.92 0.22 53 112 047 0.29 1.10 1.10 110 050 -0.48
fully 1176 1.92 0.27 32 62 0.52 0.29 0.89 -1.30 095 -040 0.00
suggestion 1282 1.92 0.30 24 53 045 0.29 0.95 -0.40 0.84 -040 0.00
crisis 1300 1.92 0.30 23 53 043 0.29 1.05 0.50 095 0.00 0.09
sight 1423 1.92 0.28 31 61 0.51 0.29 0.96 -0.40 1.00 0.00 0.00
hire 1512 1.92 0.27 33 61 0.54 0.29 0.89 -1.30 0.83 -140 0.00
strategy 838 1.91 0.22 46 110 042 0.30 1.13 1.40 125 1.60 0.00
decline 1127 1.91 0.26 37 69 0.54 0.30 0.99 -0.10 1.06 050 0.00
patient 589 1.89 0.32 15 62 0.24 0.30 0.89 -0.60 0.81 -0.50 0.00




NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit Outfit Item

8v¢
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exist 593 1.89 0.32 15 62 0.24 0.30 0.79 -1.30 0.60 -1.30 0.00
function 702 1.89 0.23 41 104 0.39 0.30 0.93 -0.70 0.89 -0.50 0.00
structure 667 1.88 0.21 50 124 040 0.30 1.03 0.40 113 0.80 0.00
equipment 1053 1.88 0.26 35 66  0.53 0.30 0.87 -1.70 0.82 -1.60 0.00

environmental 1358 1.88 0.28 30 58 0.52 0.30 1.19 2.10 1.32 2.30 0.00
atmosphere 1577 1.88 0.28 30 58 0.52 0.30 0.84 -2.00 0.79 -190 0.00

amount 507 1.86 0.33 16 56 0.29 0.31 1.08 0.50 111 0.50 0.00
industry 530 1.86 0.33 16 56 0.29 0.31 0.88 -0.60 0.92 -0.20 0.00
measure 532 1.86 0.33 16 56 0.29 0.31 0.84 -0.90 0.74 -1.00 0.00
successful 871 1.86 0.22 47 111 0.42 0.31 0.99 0.00 0.96 -0.10 0.00
anyway 892 1.86 0.22 47 111 0.42 0.31 1.10 1.20 1.21 1.30 0.00
analyze 1639 1.86 0.30 28 53 0.53 0.31 0.86 -1.40 0.80 -0.80 0.00
compare 614 1.85 0.22 47 107 044 0.31 0.99 0.00 0.97 -0.10 0.00
chief 1153 1.85 0.27 33 62 0.53 0.31 1.26 2.90 139 290 0.00
actual 1333 1.85 0.28 34 61 0.56 0.31 1.05 0.50 1.08 0.60 0.00
roots 1527 1.85 0.27 34 61 0.56 0.31 0.97 -0.30 093 -0.50 0.00
deal 321 1.83 0.34 14 52 0.27 0.31 1.00 0.00 0.96 0.00 0.00
prevent 1024 1.83 0.21 51 121 0.42 0.31 1.26 2.90 136  2.10 0.00
essential 1288 1.83 0.30 25 53 047 0.31 1.02 0.20 1.55 170 0.00
quite 277 1.81 0.33 15 57 0.26 0.32 0.83 -1.10 0.69 -1.00 0.00
murder 1374 1.81 0.28 31 58 0.53 0.32 0.98 -0.20 1.03 0.30 0.00
construction 1398 1.81 0.28 31 58 0.53 0.32 0.97 -0.30 093 -0.50 0.00
affect 639 1.80 0.22 48 107 045 0.32 1.00 0.00 094 -0.30 0.00
enable 1350 1.80 0.28 27 61 0.44 0.32 1.21 2.20 142 280 0.58
away 234 1.79 0.33 15 54 0.28 0.32 0.97 -0.10 094 -010 0.00
contain 663 1.79 0.21 52 124 042 0.32 1.08 0.90 111 0.70 0.00
disease 905 1.79 0.22 49 111 0.44 0.32 1.04 0.50 1.06 0.30 0.00
belief 1454 1.79 0.28 32 59 0.54 0.32 1.14 1.50 1.25 190 0.00
let 174 1.78 0.32 15 60 0.25 0.32 0.88 -0.70 0.78 -0.70 0.00
perhaps 413 1.78 0.31 16 59 0.27 0.33 0.83 -1.10 0.70 -1.20 0.00
depends 731 1.78 0.23 43 104 0.41 0.32 1.04 0.40 112 0.70 0.00
achieve 746 1.78 0.23 43 104 0.41 0.32 0.99 0.00 0.99 0.00 0.00
fill 844 1.77 0.22 49 110 045 0.33 0.98 -0.20 0.99 0.00 0.00
direction 951 1.77 0.22 46 112 0.41 0.33 0.96 -0.40 0.88 -0.70 0.00
civil 1447 1.76 0.28 33 61 0.54 0.33 0.89 -1.10 0.84 -1.00 0.00

aware 1037 1.75 0.21 53 121 0.44 0.33 1.12 1.40 112  0.80 0.00
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Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
inform 1068 1.74 0.26 37 66 0.56 0.33 0.84 -2.00 0.78 -1.90 0.00
lack 729 1.73 0.23 44 104 042 0.34 1.06 0.50 113 070 0.00
legal 977 1.73 0.22 47 112 0.42 0.34 0.95 -0.50 0.95 -0.20 0.00
judge 993 1.73 0.22 47 112 0.42 0.34 1.33 3.40 1.37 210 0.00
difficulty 999 1.73 0.22 47 112 042 0.34 0.90 -1.10 0.86 -0.90 0.00
even 96 1.72 0.31 17 61 0.28 0.34 1.04 0.30 0.95 0.00 0.00
whole 310 1.71 0.33 15 52  0.29 0.34 1.01 0.10 0.94 -0.10 0.00
region 677 1.71 0.20 54 124  0.44 0.34 0.91 -1.10 0.87 -0.80 0.00
decade 1128 1.71 0.26 40 69 0.58 0.34 0.82 -2.20 0.76 -2.00 0.00
hall 1478 1.71 0.28 33 59  0.56 0.34 1.43 4.30 168 430 0.00
despite 771 1.70 0.21 49 112 0.44 0.34 0.85 -1.90 0.73 -1.90 0.00
seek 778 1.70 0.21 49 112 0.44 0.34 0.91 -1.00 0.85 -0.90 0.00
survey 1006 1.70 0.21 54 121 0.45 0.34 1.12 1.40 112 0.80 0.00
export 1541 1.70 0.28 36 61 0.59 0.34 1.06 0.60 1.06 040 0.00
insist 1549 1.70 0.28 36 61 0.59 0.34 0.82 -2.10 0.76 -1.80 0.00
provide 205 1.69 0.32 16 54  0.30 0.34 0.89 -0.70 0.79 -0.80 0.00
delay 1308 1.69 0.28 36 61 0.59 0.34 0.89 -1.20 0.81 -1.30 0.00
general 404 1.68 0.31 17 59 0.29 0.35 0.90 -0.60 0.92 -0.20 0.00
instead 553 1.68 0.31 17 62 0.27 0.35 0.82 -1.20 0.68 -1.10 0.00
advance 843 1.68 0.21 51 110  0.46 0.35 1.06 0.70 1.08 0.60 0.00
occasion 1442 1.68 0.28 34 61 0.56 0.35 0.88 -1.30 1.01 0.10 0.00
cast 1616 1.68 0.31 30 53 0.57 0.35 1.15 1.30 1.32 140 0.00
blame 1625 1.68 0.31 27 53  0.51 0.34 0.86 -1.30 0.75 -120 0.28
admit 1032 1.66 0.21 55 121 0.45 0.35 1.09 1.10 114 1.00 0.00
improve 508 1.65 0.32 18 56  0.32 0.35 0.75 -1.80 0.67 -150 0.00
opportunity 520 1.65 0.32 18 56  0.32 0.35 0.79 -1.50 0.76 -1.00 0.00
sum 1373 1.65 0.28 33 58 0.57 0.35 0.98 -0.10 0.95 -0.30 0.00
display 1107 1.64 0.26 41 69 0.59 0.36 1.17 1.90 1.32 220 0.00
instrument 1594 1.64 0.28 33 58 0.57 0.36 0.88 -1.40 0.82 -150 0.00
behavior 706 1.63 0.23 46 104 0.44 0.36 0.79 -2.30 0.75 -150 0.00
domestic 1452 1.63 0.28 34 59  0.58 0.36 1.04 0.50 113  0.90 0.00
employee 624 1.62 0.21 52 107 0.49 0.36 1.23 2.80 129 2.00 0.00
status 1125 1.62 0.26 42 69 0.61 0.36 0.97 -0.30 0.91 -0.60 -0.05
pull 799 1.60 0.21 51 112  0.46 0.36 1.21 2.40 1.30 1.80 0.00
remove 1051 1.60 0.27 39 66  0.59 0.37 0.98 -0.10 0.99 0.00 0.00
someone 439 1.59 0.30 18 59  0.31 0.37 0.93 -0.40 0.95 -0.10 0.00
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Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
forward 452 1.59 0.31 18 61 0.30 0.37 1.1 0.70 110 040 0.00
establish 696 1.58 0.20 57 124  0.46 0.37 0.79 -2.80 0.68 -240 0.00
journey 1619 1.58 0.31 31 53 0.58 0.37 0.89 -1.00 0.76 -1.10 0.00
factor 636 1.57 0.21 53 107 0.50 0.37 1.08 1.00 1.08 0.60 0.00
politics 1105 1.57 0.26 42 69 0.61 0.37 0.89 -1.30 0.83 -1.20 0.00
slow 1116 1.57 0.26 42 69 0.61 0.37 1.24 2.50 151 3.30 0.00
heat 1139 1.57 0.26 42 69 0.61 0.37 0.99 0.00 1.06 040 0.00
soldier 1376 1.57 0.28 34 58 0.59 0.37 0.97 -0.20 0.90 -0.70 0.00
moment 397 1.56 0.31 17 58 0.29 0.37 0.91 -0.60 0.89 -040 0.00
therefore 525 1.56 0.31 18 56 0.32 0.37 0.99 0.00 0.97 0.00 0.09
solution 788 1.56 0.21 52 112 0.46 0.37 1.01 0.10 0.99 0.00 0.00
lift 1165 1.56 0.28 40 62 0.65 0.37 1.10 1.10 1.21 140 -0.23
till 1569 1.56 0.28 34 58 0.59 0.37 1.18 1.90 1.37 260 0.00
struggle 1169 1.55 0.28 37 62 0.60 0.38 0.94 -0.60 1.04 030 0.00
economy 699 1.54 0.20 58 124 047 0.38 0.82 -2.40 0.73 -2.00 0.00
would 36 1.52 0.29 20 62 0.32 0.38 0.93 -0.50 0.82 -0.80 0.00
author 909 1.51 0.22 55 111 0.50 0.39 0.88 -1.50 0.80 -1.30 0.00
operate 914 1.51 0.22 55 111 0.50 0.39 0.93 -0.70 0.88 -0.70 0.00
extend 949 1.51 0.22 55 111 0.50 0.39 0.95 -0.50 0.96 -0.20 0.00
ever 317 1.50 0.32 17 52 0.33 0.39 1.09 0.60 1.04 020 0.00
decision 449 1.50 0.30 19 59 0.32 0.38 0.97 -0.10 1.03 0.10 -0.01
else 466 1.50 0.31 19 61 0.31 0.39 0.94 -0.30 0.88 -040 0.00
overall 1111 1.50 0.26 43 69 0.62 0.39 0.97 -0.20 0.92 -0.50 0.00
importance 1142 1.50 0.26 43 69 0.62 0.39 0.95 -0.50 0.87 -0.80 0.00
accept 561 1.49 0.31 19 62 0.31 0.39 0.87 -0.90 0.74 -1.00 0.00
upon 579 1.49 0.31 19 62 0.31 0.39 0.99 0.00 0.99 0.00 0.00
failure 1237 1.48 0.28 38 60 0.63 0.39 0.89 -1.10 0.82 -1.10 0.00
waste 1244 1.48 0.28 38 60 0.63 0.39 1.06 0.50 110 0.60 0.00
usual 1383 1.48 0.29 35 58 0.60 0.39 1.14 1.30 1.20 130 0.00
relationship 502 1.46 0.31 20 56 0.36 0.40 0.86 -1.10 0.78 -1.10 0.00
perform 934 1.46 0.22 56 111 0.50 0.40 0.84 -1.90 0.76 -1.60 0.00
generally 847 1.45 0.21 56 110 0.51 0.40 0.98 -0.10 0.93 -040 0.00
unfortunately 1267 1.45 0.31 29 53 0.55 0.40 0.95 -0.40 0.84 -0.50 0.00
moreover 1401 1.45 0.28 37 61 0.61 0.40 0.93 -0.60 0.88 -0.70 0.00
court 615 1.44 0.21 56 107 0.52 0.40 1.41 4.70 158 3.80 -0.01
reflect 915 1.44 0.22 44 111 040 0.40 0.94 -0.70 0.85 -0.90 0.58
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less 253 1.41 0.31 19 57 0.33 0.41 0.89 -0.80 0.73 -1.10 0.00
profit 899 1.41 0.21 57 111 0.51 0.41 1.20 2.20 1.30 2.00 0.00
appear 405 1.40 0.30 20 59 0.34 0.41 0.93 -0.50 0.94 -0.20 0.00
law 421 1.40 0.30 20 59 0.34 0.41 0.94 -0.40 0.91 -040 0.00
due 574 1.40 0.30 20 62 0.32 0.41 0.91 -0.60 0.86 -0.50 0.00
express 817 1.40 0.21 57 110 0.52 0.41 1.16 1.80 115 110 0.00
suffer 837 1.40 0.21 57 110 0.52 0.41 1.03 0.30 1.04 0.30 0.00
conversation 980 1.40 0.22 54 112  0.48 0.41 1.01 0.10 1.00 0.00 0.00
blow 1361 1.40 0.29 36 58 0.62 0.41 0.88 -1.10 0.81 -1.20 0.00
identity 1585 1.40 0.29 36 58 0.62 0.41 1.12 1.20 118 1.20 0.00
issue 218 1.39 0.31 19 54 0.35 0.41 0.89 -0.90 0.79 -1.00 0.00
rate 312 1.39 0.32 18 52 0.35 0.41 1.06 0.40 1.02 0.10 0.00
remind 1457 1.39 0.29 37 59 0.63 0.41 1.14 1.30 119 110 0.00
arise 1627 1.39 0.32 33 53 0.62 0.42 0.94 -0.40 0.85 -0.60 0.00
native 1637 1.39 0.32 33 53 0.62 0.42 1.36 2.60 169 260 0.00
agreement 785 1.38 0.21 56 112  0.50 0.42 0.89 -1.30 0.82 -1.30 0.00
typical 1534 1.38 0.29 40 61 0.66 0.42 0.98 -0.10 0.94 -0.30 0.00
development 363 1.37 0.30 19 58 0.33 042 0.81 -1.40 0.72 -140 0.00
fail 711 1.37 0.23 51 104 0.49 0.42 1.10 1.00 113 0.80 0.00
attend 819 1.36 0.21 58 110 0.53 0.42 0.89 -1.30 0.84 -1.20 0.00
strength 1261 1.36 0.31 30 53 0.57 0.42 1.04 0.30 0.96 0.00 0.00
locate 1448 1.36 0.29 38 61 0.62 0.42 1.14 1.20 1.25 130 0.00
much 91 1.35 0.30 21 61 0.34 0.43 0.99 0.00 0.94 -0.10 0.00
current 590 1.33 0.30 24 62 0.39 0.43 0.90 -0.70 0.81 -0.70 -0.29
effective 1029 1.32 0.21 63 121 0.52 0.43 0.99 0.00 0.95 -0.20 0.00
dear 1399 1.32 0.29 37 58 0.64 0.43 1.09 0.80 1.03 0.20 0.00
protection 1561 1.32 0.29 37 58 0.64 0.43 0.99 0.00 1.05 0.30 0.00
narrow 1583 1.32 0.29 37 58 0.64 0.43 0.97 -0.20 0.98 -0.10 0.00
permit 1587 1.32 0.29 37 58 0.64 0.43 1.00 0.00 1.05 0.30 0.00
rather 292 1.31 0.31 20 57 0.35 0.44 0.87 -1.00 0.85 -0.50 0.00
consider 295 1.31 0.31 20 57 0.35 0.44 0.92 -0.50 0.78 -0.90 0.00
role 468 1.31 0.30 21 61 0.34 0.43 0.77 -1.80 0.64 -1.70 0.00
detail 472 1.31 0.30 21 61 0.34 0.43 0.69 -2.60 0.57 -210 0.00
effort 577 1.31 0.30 21 62 0.34 0.43 0.88 -0.80 0.81 -0.70 0.00
variety 953 1.31 0.22 56 112  0.50 0.44 1.04 0.40 1.03 0.20 0.00
somebody 981 1.31 0.22 56 112 0.50 0.44 0.90 -1.10 0.81 -1.30 0.00
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through 108 1.30 0.29 26 60 043 0.44 0.81 -1.70 0.74 -140 0.00
past 330 1.29 0.32 19 52 0.37 0.44 0.84 -1.20 0.84 -0.70 0.00
crime 1126 1.29 0.27 46 69 0.67 0.44 1.03 0.20 1.03 0.20 0.00
import 1611 1.29 0.32 34 53 0.64 0.44 0.85 -1.10 0.73 -1.10 0.00
terrible 1642 1.29 0.32 34 53 0.64 0.44 0.96 -0.20 0.97 0.00 0.00
discover 945 1.28 0.22 60 111 0.54 0.44 0.93 -0.80 0.87 -0.80 0.00
dead 946 1.28 0.22 60 111 0.54 0.44 1.07 0.80 115 1.00 0.00
editor 1421 1.28 0.29 39 61 0.64 0.44 0.93 -0.50 0.85 -0.80 0.00
ignore 1444 1.28 0.29 39 61 0.64 0.44 0.81 -1.70 0.73 -150 0.00
production 713 1.27 0.23 53 104 0.51 0.45 1.16 1.60 113 0.80 0.00
promote 1290 1.27 0.31 28 53 0.53 0.44 1.02 0.20 091 -020 0.28
fee 1477 1.27 0.29 46 59 0.78 0.44 0.92 -0.60 0.99 0.00 -0.63
payment 1266 1.26 0.31 31 53 0.58 0.45 0.90 -0.80 0.79 -0.80 0.00
mostly 1285 1.26 0.31 31 53 0.58 0.45 1.00 0.00 0.97 0.00 0.00
recently 638 1.25 0.22 60 107 0.56 0.45 0.89 -1.40 0.97 -0.10 0.00
quick 1193 1.24 0.28 41 62 0.66 0.45 1.10 0.90 1.25 140 0.00
basis 908 1.23 0.22 61 111 0.55 0.45 1.23 2.50 118 1.10 0.00
totally 1394 1.23 0.29 38 58 0.66 0.45 1.02 0.10 0.95 -0.20 0.00
confidence 1491 1.23 0.29 39 59 0.66 0.46 0.88 -1.00 0.83 -0.90 0.00
industrial 1492 1.23 0.29 39 59 0.66 0.46 0.88 -1.00 0.96 -0.10 0.00
each 145 1.22 0.29 27 60 045 0.46 1.04 0.40 1.01 0.00 0.00
behind 492 1.22 0.30 22 61 0.36 0.46 0.91 -0.60 0.83 -0.70 0.00
economic 493 1.22 0.30 22 61 0.36 0.46 0.88 -0.90 0.85 -0.60 0.00
charge 498 1.22 0.30 22 61 0.36 0.46 1.14 1.00 163 250 0.00
occur 718 1.22 0.23 54 104 0.52 0.46 0.95 -0.40 0.88 -0.70 0.00
cent 749 1.22 0.23 54 104 0.52 0.46 1.12 1.20 122 130 0.00
flat 1075 1.22 0.28 46 66 0.70 0.45 1.00 0.00 094 -030 -0.14
respond 1114 1.22 0.27 47 69 0.68 0.46 1.10 0.90 1.33 170 0.00
excited 1140 1.22 0.27 47 69 0.68 0.46 1.13 1.10 112 0.70 0.00
improvement 1224 1.22 0.29 41 60 0.68 0.46 0.79 -1.80 0.71 -150 0.00
recommendation 1532 1.21 0.29 42 61 0.69 0.46 0.86 -1.10 0.77 -1.20 0.00
recent 641 1.20 0.22 61 107 0.57 0.46 1.07 0.80 112 0.90 0.00
onto 1402 1.20 0.29 40 61 0.66 0.46 1.22 1.70 144 200 0.00
as 22 1.19 0.28 24 62 0.39 0.46 1.05 0.40 1.06 040 0.00
vote 548 1.18 0.30 23 56 0.41 0.47 0.79 -1.80 0.72 -160 0.00
male 913 1.18 0.22 62 111 0.56 0.47 1.08 0.90 1.05 0.30 0.00
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credit 943 1.18 0.22 62 111 0.56 0.47 1.34 3.40 1.32 190 0.00
tiny 1634 1.18 0.32 35 53 0.66 0.47 0.99 0.00 0.91 -0.20 0.00
loss 806 1.17 0.22 62 110 0.56 0.47 1.30 3.10 1.71 430 0.00
strike 776 1.16 0.22 76 112 0.68 0.47 1.15 1.60 119 130 -0.72
theory 875 1.16 0.22 76 111 0.68 0.47 1.12 1.20 113 090 -0.65
cultural 1263 1.16 0.32 32 53 0.60 0.47 1.19 1.40 150 1.80 0.00
employ 1292 1.16 0.32 32 53 0.60 0.47 0.91 -0.60 0.81 -0.70 0.00
appeal 1071 1.15 0.28 45 66 0.68 0.47 1.16 1.40 128 150 0.00
cycle 1392 1.14 0.30 39 58 0.67 0.48 1.17 1.40 1.39 190 0.00
mention 564 1.13 0.29 23 62 0.37 0.48 1.19 1.50 1.31 1.30 0.00
increase 230 1.12 0.30 22 54 0.41 0.48 0.81 -1.70 0.76 -140 0.00
until 255 1.12 0.30 22 57 0.39 0.48 1.00 0.00 0.97 0.00 0.00
within 285 1.12 0.30 22 57 0.39 0.48 0.85 -1.20 0.76 -1.10 0.00
supply 813 1.12 0.22 63 110 0.57 0.48 0.91 -1.00 0.85 -1.00 0.00
shape 984 1.12 0.22 60 112 0.54 0.48 0.97 -0.20 0.90 -0.60 0.00
expand 1319 1.12 0.30 43 61 0.70 0.48 0.92 -0.60 1.14 0.60 0.00
strange 1343 1.12 0.30 43 61 0.70 0.48 0.97 -0.20 1.08 040 0.00
impossible 1348 1.12 0.30 43 61 0.70 0.48 0.98 0.00 1.01 0.10 0.00
prepare 604 1.11 0.22 63 107 0.59 0.48 0.98 -0.20 1.07 050 0.00
population 710 1.11 0.23 56 104 0.54 0.48 1.04 0.40 112 070 0.00
normally 1422 1.11 0.30 41 61 0.67 0.48 1.02 0.10 0.94 -0.20 0.00
shoot 1001 1.10 0.21 68 121 0.56 0.49 1.22 2.40 1.30 190 0.00
content 1023 1.10 0.21 68 121 0.56 0.49 1.24 2.60 117 120 0.00
bottom 1240 1.10 0.30 46 60 0.77 0.48 0.99 0.00 1.36 150 -0.32
probably 328 1.09 0.31 21 52 0.40 0.49 0.76 -2.00 0.67 -2.00 0.00
suggest 329 1.09 0.31 21 52 0.40 0.49 0.84 -1.30 0.78 -1.20 0.00
force 346 1.09 0.31 21 52 0.40 0.49 0.94 -0.40 0.88 -0.60 0.00
operation 848 1.08 0.22 64 110 0.58 0.49 1.29 2.90 129 190 0.00
option 859 1.08 0.22 64 111 0.58 0.49 1.13 1.40 115 1.00 0.00
attitude 1092 1.08 0.28 46 66 0.70 0.49 0.92 -0.60 0.88 -0.60 0.00
south 1157 1.08 0.29 43 62 0.69 0.49 1.12 0.90 110 050 0.00
fuel 1603 1.08 0.33 36 53 0.68 0.49 0.88 -0.80 0.77 -0.90 0.00
vision 1649 1.08 0.33 36 53 0.68 0.49 1.10 0.70 140 140 0.00
pound 982 1.07 0.22 61 112 0.54 0.49 1.17 1.70 118 120 0.00
element 1028 1.06 0.21 69 121 0.57 0.50 1.35 3.60 1.38 240 0.00
material 571 1.05 0.29 24 62 0.39 0.50 0.83 -1.40 0.74 -1.30 0.00
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reduce 584 1.05 0.29 24 62 0.39 0.50 0.87 -1.00 1.08 040 0.00
manage 625 1.05 0.22 60 107  0.56 0.50 1.03 0.40 1.00 0.00 0.20
tough 1467 1.05 0.30 41 59  0.69 0.50 0.96 -0.20 0.95 -0.10 0.00
medium 689 1.04 0.21 70 124  0.56 0.50 1.21 2.30 128 190 0.00
encourage 911 1.04 0.22 65 111 0.59 0.50 0.82 -2.10 0.74 -1.80 0.00
dollar 970 1.03 0.22 62 112  0.55 0.50 0.96 -0.40 0.91 -0.60 0.00
reach 380 1.02 0.29 23 58 040 0.51 1.1 0.90 117 0.90 0.00
recommend 1005 1.02 0.21 70 121 0.58 0.51 0.77 -2.80 0.68 -240 0.00
correct 1030 1.02 0.21 70 121 0.58 0.51 0.91 -1.00 0.82 -1.20 0.00
pause 649 1.01 0.22 65 107  0.61 0.51 1.17 1.80 1.34 210 0.00
also 72 1.00 0.29 25 61 0.41 0.51 1.10 0.80 0.99 0.00 0.00
range 516 1.00 0.30 25 56 045 0.51 0.99 0.00 0.96 -0.10 0.00
benefit 543 1.00 0.30 25 56 045 0.51 0.92 -0.70 0.86 -0.70 0.00
nation 767 1.00 0.22 64 112  0.57 0.51 1.10 1.00 1.21 1.30 0.00
ready 774 1.00 0.22 64 112  0.57 0.51 1.00 0.00 1.06 040 0.00
empty 1590 0.99 0.30 47 58  0.81 0.51 0.72 -2.20 0.64 -2.00 -0.57
quarter 868 0.98 0.22 66 111 0.59 0.52 1.1 1.10 123 150 0.00
campaign 647 0.97 0.22 66 107 0.62 0.52 1.1 1.20 111 070 0.00
directly 1049 0.97 0.21 71 121 0.59 0.52 1.00 0.00 1.09 0.60 0.00
selection 1645 0.97 0.33 37 53 0.70 0.52 1.02 0.10 1.39 130 0.00
themselves 480 0.96 0.29 25 61 0.41 0.52 0.79 -1.80 0.73 -150 0.00
common 567 0.96 0.29 25 62 040 0.52 0.78 -1.90 0.72 -150 0.00
purpose 735 0.96 0.23 59 104  0.57 0.52 0.83 -1.80 0.77 -140 0.00
serious 796 0.96 0.22 65 112  0.58 0.52 0.97 -0.20 0.88 -0.80 0.00
extremely 1255 0.96 0.32 34 53 0.64 0.52 0.91 -0.50 0.80 -0.70 0.00
pop 1287 0.96 0.32 34 53 0.64 0.52 0.98 0.00 1.07 030 0.00
comfortable 1382 0.96 0.31 41 58  0.71 0.52 0.86 -1.00 1.05 0.30 0.00
exactly 670 0.95 0.21 72 124  0.58 0.52 0.85 -1.70 0.93 -0.50 0.00
matter 340 0.94 0.31 19 52  0.37 0.52 0.81 -1.60 0.76 -140 034
prefer 948 0.94 0.22 67 111 0.60 0.53 0.73 -3.10 0.65 -240 0.00
safety 1309 0.94 0.31 45 61 0.74 0.53 1.08 0.60 143 170 0.00
receive 396 0.93 0.29 24 58  0.41 0.53 0.95 -0.30 0.99 0.00 0.00
policy 399 0.93 0.29 24 58  0.41 0.53 1.03 0.20 1.05 0.30 0.00
announce 1002 0.93 0.21 72 121 0.60 0.53 0.86 -1.60 0.94 -0.30 0.00
anybody 1429 0.93 0.30 43 61 0.70 0.53 0.92 -0.50 0.80 -0.80 0.00
citizen 1449 0.93 0.30 43 61 0.70 0.53 0.86 -0.90 0.75 -1.00 0.00




943

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
round 519 0.91 0.30 26 56 0.46 0.53 1.57 4.60 164 3.10 0.00
education 531 0.91 0.30 26 56 0.46 0.53 0.90 -0.90 0.88 -0.60 0.00
section 668 0.91 0.21 73 124 0.59 0.53 1.22 2.30 146 280 0.00
military 758 0.91 0.22 66 112 0.59 0.54 1.20 2.00 1.50 290 0.00
advantage 773 0.91 0.22 66 112 0.59 0.54 1.43 4.00 155 3.20 0.00
trust 1073 0.91 0.29 48 66 0.73 0.53 0.98 0.00 0.88 -0.50 0.00
product 304 0.90 0.31 23 52 0.44 0.54 0.95 -0.30 0.92 -040 0.00
consumer 1131 0.90 0.29 51 69 0.74 0.54 0.88 -0.80 0.81 -0.80 0.00
pain 1148 0.90 0.29 51 69 0.74 0.54 0.85 -1.00 0.75 -1.20 0.00
edge 1162 0.90 0.30 45 62 0.73 0.54 1.06 0.40 1.02 0.10 0.00
attention 578 0.88 0.29 26 62 0.42 0.54 1.01 0.10 0.98 0.00 0.00
rely 1582 0.88 0.31 42 58 0.72 0.54 0.78 -1.60 0.67 -1.70 0.00
actually 291 0.85 0.30 25 57 0.44 0.55 0.89 -0.80 0.87 -0.60 0.00
gain 737 0.85 0.23 61 104 0.59 0.55 1.09 0.80 1.01 0.10 0.00
tie 1514 0.85 0.31 46 61 0.75 0.55 1.03 0.20 0.98 0.00 0.00
employment 1605 0.85 0.34 38 53 0.72 0.55 0.90 -0.50 0.90 -0.20 0.00
sexual 1607 0.85 0.34 38 53 0.72 0.55 1.40 2.10 159 1.80 0.00
growth 678 0.82 0.21 75 124 0.60 0.56 0.84 -1.70 0.96 -0.20 0.00
guess 900 0.82 0.22 70 111 0.63 0.55 0.88 -1.10 0.83 -1.00 -0.03
purchase 1000 0.82 0.22 59 112 0.53 0.55 0.96 -0.40 0.89 -0.60 0.36
extra 1056 0.82 0.30 49 66 0.74 0.56 0.95 -0.30 0.83 -0.70 0.00
progress 1099 0.82 0.30 49 66 0.74 0.56 0.94 -0.30 0.83 -0.70 0.00
anything 318 0.81 0.31 24 52 0.46 0.56 0.86 -1.10 0.82 -1.10 0.00
cause 319 0.81 0.31 24 52 0.46 0.56 0.92 -0.60 0.90 -0.60 0.00
method 755 0.81 0.22 68 112  0.61 0.56 0.83 -1.70 0.74 -180 0.00
realize 554 0.80 0.29 27 62 0.44 0.56 0.73 -2.50 0.66 -2.00 0.00
theme 1570 0.78 0.31 43 58 0.74 0.57 0.99 0.00 0.90 -040 0.00
succeed 1584 0.78 0.31 43 58 0.74 0.57 1.15 0.90 125 110 0.00
location 1363 0.77 0.32 43 58 0.74 0.57 1.20 1.20 1.24 1.00 0.00
prison 1460 0.77 0.31 44 59 0.75 0.57 0.88 -0.70 0.75 -1.00 0.00
personality 1650 0.77 0.35 45 53 0.85 0.56 0.64 -2.20 0.57 -160 -0.76
lead 241 0.76 0.30 26 54 0.48 0.57 0.89 -1.10 0.84 -1.00 0.00
church 744 0.75 0.23 63 104 0.61 0.57 1.1 1.10 1.38 190 0.00
medical 1031 0.75 0.21 76 121 0.63 0.57 1.30 2.90 158 3.10 0.00
strongly 1543 0.75 0.32 47 61 0.77 0.57 0.99 0.00 0.89 -0.30 0.00
any 83 0.74 0.29 28 61 0.46 0.58 1.14 1.10 114 0.80 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
death 505 0.74 0.29 28 56 0.50 0.58 1.03 0.20 1.02 0.10 0.00
rest 528 0.74 0.29 28 56 0.50 0.58 1.05 0.40 1.02 0.10 0.00
treat 804 0.74 0.22 71 110 0.65 0.58 1.07 0.70 122 120 0.00
treatment 811 0.74 0.22 71 110 0.65 0.58 1.35 3.20 159 3.10 0.00
plane 1257 0.74 0.34 36 53 0.68 0.58 0.94 -0.30 0.98 0.00 0.00
major 438 0.73 0.28 28 59 047 0.58 0.86 -1.40 0.84 -1.10 0.00
allow 324 0.71 0.31 25 52 048 0.58 0.97 -0.20 0.96 -0.10 0.00
avoid 850 0.71 0.22 75 110 0.68 0.58 0.95 -0.40 1.09 050 -0.18
earn 925 0.71 0.23 80 111 0.72 0.58 0.79 -2.10 0.68 -2.00 -042
reality 1179 0.71 0.31 47 62 0.76 0.58 1.09 0.60 1.07 030 0.00
seem 173 0.69 0.29 27 60 045 0.59 0.77 -2.10 0.68 -2.10 0.00
few 195 0.69 0.29 27 60 045 0.59 0.89 -0.90 0.85 -0.90 0.00
series 723 0.69 0.23 64 104 0.62 0.59 1.14 1.30 1.07 040 0.00
without 212 0.68 0.30 27 54 0.50 0.59 0.78 -2.30 0.76 -1.70 0.00
form 257 0.68 0.30 27 57 047 0.59 0.99 0.00 0.99 0.00 0.00
sure 279 0.68 0.30 27 57 047 0.59 0.92 -0.60 0.87 -0.70 0.00
process 286 0.68 0.30 27 57 047 0.59 1.20 1.50 1.23 1.20 0.00
figure 357 0.68 0.29 27 58 047 0.59 0.97 -0.20 0.92 -040 0.00
decide 359 0.68 0.29 27 58 047 0.59 0.79 -2.00 0.73 -1.90 0.00
relation 832 0.68 0.23 72 110 0.65 0.59 0.91 -0.90 0.84 -0.90 0.00
wild 1589 0.68 0.32 44 58 0.76 0.59 1.06 0.40 129 110 0.00
glad 1368 0.67 0.32 44 58 0.76 0.59 0.87 -0.70 0.78 -0.80 0.00
be 2 0.65 0.28 31 62 0.50 0.60 0.97 -0.30 0.95 -0.30 0.00
explain 489 0.65 0.29 23 61 0.38 0.59 0.69 -2.90 0.63 -230 047
quality 517 0.65 0.29 29 56 0.52 0.60 0.90 -1.00 0.83 -1.00 0.00
meal 1248 0.65 0.33 47 60 0.78 0.60 0.92 -0.30 0.79 -0.60 0.00
bright 1508 0.65 0.33 48 61 0.79 0.60 1.09 0.50 1.08 0.30 0.00
enter 717 0.64 0.23 65 104 0.63 0.60 0.78 -2.30 0.70 -1.70 0.00
direct 724 0.64 0.23 65 104 0.63 0.60 1.13 1.20 122 110 0.00
mine 936 0.64 0.23 73 111  0.66 0.60 0.99 0.00 110 050 0.00
debate 937 0.64 0.23 73 111  0.66 0.60 1.20 1.80 112 070 0.00
fix 972 0.64 0.22 70 112  0.63 0.60 0.95 -0.50 0.88 -0.70 0.00
suddenly 995 0.64 0.22 70 112  0.63 0.60 0.79 -2.10 0.73 -1.80 0.00
double 1094 0.64 0.31 51 66 0.77 0.60 1.05 0.30 1.32 120 0.00
regular 1117 0.64 0.30 54 69 0.78 0.60 1.21 1.20 159 2.00 0.00
fan 1304 0.64 0.33 48 61 0.79 0.60 1.19 1.00 149 150 0.00




LSE

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit Outfit Item

Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
spirit 1331 0.64 0.33 48 61 0.79 0.60 0.90 -0.50 0.80 -0.60 0.00
bomb 1415 0.64 0.32 46 61 0.75 0.60 1.09 0.50 1.03 0.20 0.00
arrive 588 0.63 0.29 29 62 047 0.60 0.81 -1.70 0.73 -160 0.00
almost 307 0.62 0.31 26 52 0.50 0.61 0.84 -1.40 0.78 -1.40 0.00
fall 320 0.62 0.31 26 52 0.50 0.61 0.87 -1.00 082 -1.10 0.00
rise 462 0.62 0.29 29 61 0.48 0.60 0.79 -1.80 0.73 -1.60 0.00
difference 473 0.62 0.29 29 61 0.48 0.60 0.89 -0.90 0.83 -0.90 0.00
customer 487 0.62 0.29 29 61 0.48 0.60 0.97 -0.20 098 0.00 0.00
land 497 0.62 0.29 29 61 0.48 0.60 0.99 0.00 0.93 -0.30 0.00
surround 1172 0.62 0.32 48 62 0.77 0.61 0.95 -0.20 099 0.00 0.00
nuclear 1196 0.62 0.32 48 62 0.77 0.61 0.87 -0.70 0.75 -0.90 0.00
initial 1280 0.62 0.34 37 53 0.70 0.60 1.00 0.00 1.06 030 0.00
might 159 0.61 0.29 28 60 047 0.61 0.79 -1.90 0.73 -1.80 0.00
anyone 754 0.61 0.23 72 112 0.64 0.61 0.76 -2.40 0.67 -2.20 0.00
introduce 772 0.61 0.23 72 112 0.64 0.61 0.97 -0.20 1.12 0.70 0.00
mile 777 0.61 0.23 72 112 0.64 0.61 0.92 -0.70 0.88 -0.60 0.00
opinion 656 0.60 0.22 80 124  0.65 0.61 0.86 -1.40 0.79 -1.30 0.00
government 216 0.59 0.30 28 54 0.52 0.61 1.06 0.50 1.12 0.80 0.00
bit 352 0.59 0.29 28 58 048 0.61 0.87 -1.20 0.83 -1.20 0.00
clear 369 0.59 0.29 28 58 048 0.61 1.09 0.80 1.15 1.00 0.00
activity 432 0.57 0.28 30 59 0.51 0.62 0.93 -0.70 0.89 -0.70 0.00
wish 524 0.57 0.30 30 56 0.54 0.62 0.90 -0.90 082 -1.00 0.00
unique 1592 0.57 0.33 45 58 0.78 0.62 1.02 0.10 124 090 0.00
surprise 634 0.56 0.23 74 107 0.69 0.62 1.43 3.50 1.60 2.80 0.00
switch 1461 0.56 0.33 46 59 0.78 0.62 1.12 0.70 1.10 0.40 0.00
shoe 1474 0.56 0.33 46 59 0.78 0.62 1.03 0.20 096 0.00 0.00
escape 1480 0.56 0.33 46 59 0.78 0.62 0.92 -0.40 091 -0.20 0.00
various 682 0.55 0.22 81 124 0.65 0.62 0.78 -2.20 0.73 -1.80 0.00
fair 1078 0.55 0.32 52 66 0.79 0.62 1.04 0.20 093 -0.20 0.00
hang 1083 0.55 0.32 52 66 0.79 0.62 1.21 1.20 1.40 1.40 0.00
show 110 0.54 0.29 35 60 0.58 0.62 1.04 0.30 1.03 0.20 0.00
object 941 0.54 0.23 77 111 0.69 0.62 1.43 3.40 160 270 -0.11
nobody 1101 0.54 0.31 55 69 0.80 0.62 1.05 0.30 1.61 1.90 0.00
funny 1235 0.54 0.34 48 60 0.80 0.62 0.89 -0.50 0.84 -040 0.00
friendly 1536 0.54 0.34 49 61 0.80 0.62 1.15 0.80 1.51 1.50 0.00
during 182 0.53 0.29 29 60 048 0.63 0.71 -2.80 063 -2.60 0.00
environment 712 0.53 0.24 67 104 0.64 0.63 0.88 -1.10 1.06 0.30 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
army 1416 0.53 0.33 47 61 0.77 0.63 1.23 1.20 113 050 0.00
hurt 1419 0.53 0.33 47 61 0.77 0.63 0.84 -0.80 0.73 -0.90 0.00
basically 1433 0.53 0.33 47 61 0.77 0.63 0.88 -0.60 0.79 -0.60 0.00
majority 1007 0.51 0.22 81 121 0.67 0.63 1.08 0.80 1.07 040 0.00
surface 1159 0.51 0.33 49 62 0.79 0.63 0.92 -0.30 0.80 -0.60 0.00
contrast 1177 0.51 0.33 49 62 0.79 0.63 1.20 1.00 148 1.60 0.00
fact 202 0.50 0.30 29 54 0.54 0.63 1.01 0.10 1.01 0.00 0.00
side 276 0.50 0.30 29 57 0.51 0.63 1.14 1.10 110 0.60 0.00
public 287 0.50 0.30 29 57 0.51 0.63 0.87 -1.10 0.82 -1.00 0.00
notice 664 0.50 0.22 82 124  0.66 0.63 0.84 -1.50 0.74 -160 0.00
commercial 1258 0.50 0.35 38 53 0.72 0.63 1.14 0.70 136 1.20 0.00
thing 87 0.49 0.29 31 61 0.51 0.64 0.87 -1.00 0.84 -0.90 0.00
may 97 0.49 0.29 31 61 0.51 0.64 0.87 -1.00 0.90 -0.50 0.00
produce 417 0.49 0.29 31 59 0.53 0.64 0.99 0.00 0.92 -0.50 0.00
everything 422 0.49 0.29 31 59 0.53 0.64 0.85 -1.50 0.89 -0.70 0.00
standard 547 0.48 0.30 31 56  0.55 0.64 1.06 0.50 1.07 040 0.00
unclear 886 0.48 0.23 76 111  0.68 0.64 0.80 -1.70 0.89 -0.50 0.00
separate 889 0.48 0.23 76 111  0.68 0.64 1.1 0.90 114 070 0.00
career 891 0.48 0.23 76 111  0.68 0.64 0.93 -0.50 1.01 0.10 0.00
monitor 1375 0.48 0.34 51 58 0.88 0.63 0.63 -2.20 0.52 -190 -0.61
similar 594 0.47 0.29 31 62 0.50 0.64 0.86 -1.20 0.78 -1.30 0.00
own 129 0.46 0.30 36 60 0.60 0.64 0.89 -0.90 0.84 -0.80 0.00
raise 486 0.46 0.29 31 61 0.51 0.64 0.82 -1.60 0.76 -140 0.00
elect 1576 0.46 0.34 46 58 0.79 0.64 0.93 -0.30 0.82 -0.60 0.00
lovely 1598 0.46 0.34 46 58 0.79 0.64 0.99 0.00 0.94 -0.10 0.00
pack 1385 0.45 0.34 46 58 0.79 0.65 0.97 0.00 0.98 0.00 0.00
lawyer 1487 0.45 0.34 47 59 0.80 0.64 1.02 0.10 1.06 0.30 0.00
brings 196 0.44 0.29 30 60 0.50 0.65 0.90 -0.80 0.85 -0.90 0.00
traditional 991 0.44 0.23 74 112 0.66 0.65 0.84 -1.50 0.77 -1.30 0.00
lay 1103 0.44 0.32 56 69 0.81 0.65 1.00 0.00 0.98 0.00 0.00
value 342 0.43 0.31 28 52 0.54 0.65 1.05 0.40 1.02 0.10 0.00
whatever 675 0.43 0.22 80 124  0.65 0.65 0.95 -0.40 1.00 0.00 0.17
income 919 0.43 0.23 77 111  0.69 0.65 0.90 -0.80 0.88 -0.50 0.00
introduction 1201 0.42 0.35 49 60 0.82 0.65 1.10 0.50 205 250 0.00
marriage 1246 0.42 0.35 49 60 0.82 0.65 1.05 0.30 0.97 0.00 0.00
mainly 1436 0.42 0.34 48 61 0.79 0.65 0.80 -1.00 0.66 -1.10 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
tradition 1336 0.41 0.35 50 61 0.82 0.65 1.03 0.20 113 040 0.00
crowd 1185 0.40 0.34 50 62 0.81 0.66 1.04 0.20 0.95 0.00 0.00
daily 954 0.38 0.23 75 112  0.67 0.66 1.25 2.00 117 0.90 0.00
still 119 0.37 0.30 37 60 0.62 0.66 0.88 -0.90 0.85 -0.70 0.00
same 122 0.37 0.30 37 60 0.62 0.66 0.79 -1.70 0.70 -1.60 0.00
pressure 809 0.37 0.24 78 110 0.71 0.66 1.13 1.00 1.32 1.50 0.00
huge 861 0.37 0.24 78 111  0.70 0.66 0.87 -1.00 0.80 -1.00 0.00
exchange 1013 0.37 0.22 84 121 0.69 0.66 0.84 -1.40 0.76 -1.20 0.00
invite 1026 0.37 0.22 84 121 0.69 0.66 1.09 0.80 1.02 0.10 0.00
marry 775 0.35 0.23 77 112  0.69 0.67 0.71 -2.70 0.87 -0.60 0.00
cell 629 0.34 0.24 78 107 0.73 0.67 1.09 0.70 119 0.90 0.00
additional 1079 0.34 0.33 54 66 0.82 0.67 0.88 -0.50 0.67 -1.10 0.00
physical 1118 0.34 0.33 57 69 0.83 0.67 0.83 -0.80 0.65 -1.10 0.00
session 1556 0.34 0.35 47 58 0.81 0.67 1.14 0.70 1.25 0.80 0.00
find 81 0.33 0.29 33 61 0.54 0.67 1.22 1.70 1.35 190 0.00
capacity 1470 0.33 0.35 48 59 0.81 0.67 1.09 0.40 0.93 -0.10 0.00
retire 1633 0.33 0.38 42 53 0.79 0.67 0.85 -0.50 0.72 -0.60 0.00
resource 903 0.32 0.24 79 111 0.71 0.67 0.94 -0.40 0.87 -0.50 0.00
wind 1011 0.32 0.23 85 121 0.70 0.68 1.08 0.70 1.05 0.20 0.00
including 163 0.31 0.29 22 60 0.37 0.67 0.97 -0.20 0.93 -0.30 0.80
husband 801 0.31 0.24 86 110 0.78 0.67 0.95 -0.40 1.00 0.00 -0.39
pair 1090 0.31 0.34 60 66 0.91 0.67 0.72 -1.40 0.64 -1.20 -0.65
survive 1216 0.31 0.36 49 60 0.82 0.67 0.95 -0.10 0.83 -0.30 0.12
belong 1410 0.30 0.35 49 61 0.80 0.68 0.90 -0.40 0.73 -0.70 0.00
graduate 1546 0.30 0.36 51 61 0.84 0.68 1.00 0.00 145 120 0.00
aim 794 0.29 0.23 78 112  0.70 0.68 1.06 0.50 1.02 0.10 0.00
code 1344 0.29 0.36 51 61 0.84 0.68 1.02 0.10 1.76 180 0.00
put 139 0.28 0.30 38 60 0.63 0.68 0.94 -0.40 0.87 -0.60 0.00
while 155 0.28 0.29 32 60 0.53 0.68 0.83 -1.50 0.81 -1.20 0.00
magazine 983 0.28 0.23 77 112  0.69 0.68 1.17 1.40 115 0.80 0.00
herself 994 0.28 0.23 77 112  0.69 0.68 0.76 -2.20 0.68 -1.80 0.00
by 27 0.26 0.28 36 62 0.58 0.69 1.02 0.10 0.98 -0.10 0.00
inside 660 0.26 0.22 87 124  0.70 0.69 1.28 2.20 151 230 0.00
act 515 0.25 0.30 29 56  0.52 0.69 0.94 -0.50 0.84 -0.70 0.41
success 725 0.25 0.24 63 104 0.61 0.69 1.30 2.30 207 3.70 0.3
could 66 0.24 0.29 34 61 0.56 0.69 0.78 -1.90 0.82 -1.00 0.00
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Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
than 69 0.24 0.29 34 61 0.56 0.69 0.82 -1.50 0.75 -150 0.00
already 302 0.24 0.31 30 52 0.58 0.69 0.84 -1.30 0.80 -1.10 0.00
clearly 728 0.24 0.24 72 104 0.69 0.69 0.78 -2.00 0.66 -1.60 0.00
hold 222 0.23 0.30 32 54  0.59 0.69 0.94 -0.40 0.98 0.00 0.00
result 233 0.23 0.30 32 54  0.59 0.69 0.87 -1.20 0.81 -1.10 0.00
offer 237 0.23 0.30 32 54  0.59 0.69 1.22 1.80 1.33 190 0.00
enough 267 0.23 0.30 32 57 0.56 0.69 0.85 -1.20 0.78 -1.20 0.00
society 562 0.22 0.29 34 62 0.55 0.70 0.90 -0.90 0.89 -0.50 0.00
personal 585 0.22 0.29 34 62 0.55 0.70 0.98 -0.10 0.98 0.00 0.00
evidence 592 0.22 0.29 34 62 0.55 0.70 0.82 -1.60 0.75 -150 0.00
discuss 605 0.22 0.25 80 107 0.75 0.70 0.84 -1.20 0.73 -1.20 0.00
connection 1064 0.22 0.34 55 66 0.83 0.70 0.97 0.00 0.83 -040 0.00
himself 458 0.21 0.29 34 61 0.56 0.70 0.96 -0.30 0.88 -0.60 0.00
percent 549 0.21 0.30 34 56 0.61 0.70 1.16 1.30 1.38 170 0.00
management 692 0.21 0.23 88 124  0.71 0.70 1.13 1.10 117 0.80 0.00
technical 1456 0.21 0.36 49 59 0.83 0.70 1.03 0.20 1.41 1.10 0.00
tourist 1484 0.21 0.36 49 59 0.83 0.70 1.08 0.40 0.97 0.00 0.00
movement 803 0.20 0.24 81 110 0.74 0.70 1.18 1.40 1.38 1.60 0.00
modern 808 0.20 0.24 81 110 0.74 0.70 0.93 -0.50 0.87 -0.50 0.00
such 100 0.19 0.29 26 61 043 0.70 1.06 0.40 1.08 050 0.73
tell 103 0.19 0.30 39 60 0.65 0.70 0.75 -2.00 0.63 -1.90 0.00
follow 188 0.19 0.29 33 60 0.55 0.70 1.02 0.10 1.01 0.10 0.00
field 540 0.19 0.30 36 56 0.64 0.70 0.94 -0.40 0.83 -0.80 -0.16
throw 852 0.19 0.24 81 111 0.73 0.70 0.88 -0.80 0.75 -1.20 0.00
at 23 0.18 0.28 37 62 0.60 0.70 0.70 -3.10 0.65 -2.60 0.00
there 40 0.18 0.28 37 62 0.60 0.70 0.88 -1.10 0.85 -0.90 0.00
sale 398 0.18 0.29 33 58 0.57 0.71 0.94 -0.50 0.89 -0.70 0.00
item 747 0.18 0.25 73 104 0.70 0.70 1.44 3.30 245 450 0.00
route 1408 0.18 0.36 50 61 0.82 0.70 1.03 0.10 0.86 -0.20 0.00
decrease 1418 0.18 0.36 50 61 0.82 0.70 0.81 -0.80 0.74 -0.60 0.00
careful 1635 0.18 0.40 43 53 0.81 0.70 1.25 0.90 218 220 0.00
piece 608 0.16 0.25 81 107 0.76 0.71 1.07 0.50 1.33 130 0.00
press 674 0.16 0.23 89 124 0.72 0.71 0.86 -1.10 0.77 -1.10 0.00
select 1171 0.16 0.36 52 62 0.84 0.71 1.01 0.10 111  0.40 0.00
roll 1178 0.16 0.36 52 62 0.84 0.71 0.97 0.00 115 050 0.00
background 1221 0.16 0.38 51 60 0.85 0.71 0.92 -0.20 0.72 -0.60 0.00
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Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
traffic 1223 0.16 0.38 51 60 0.85 0.71 0.90 -0.30 0.69 -0.70 0.00
amazing 1522 0.16 0.37 52 61 0.85 0.71 1.01 0.10 1.01 0.10 0.00
somewhere 1318 0.15 0.37 52 61 0.85 0.71 1.08 0.40 119 050 0.00
weapon 1323 0.15 0.37 52 61 0.85 0.71 0.93 -0.20 1.51 1.20 0.00
however 203 0.14 0.30 33 54  0.61 0.71 0.84 -1.40 0.81 -1.10 0.00
experience 264 0.14 0.30 33 57 0.58 0.71 0.75 -2.10 0.68 -1.90 0.00
care 313 0.14 0.31 31 52 0.60 0.71 1.18 1.30 1.21 1.10 0.00
light 349 0.14 0.31 31 52 0.60 0.71 0.97 -0.20 0.92 -0.30 0.00
save 566 0.14 0.29 35 62 0.56 0.71 1.44 3.30 1.81 3.80 0.00
temperature 1450 0.13 0.36 49 61 0.80 0.71 0.90 -0.30 0.69 -0.80 0.18
site 494 0.12 0.29 35 61 0.57 0.72 1.00 0.00 1.08 040 0.00
itself 538 0.12 0.30 35 56  0.63 0.72 0.95 -0.30 0.86 -0.50 0.00
quickly 783 0.12 0.24 81 112  0.72 0.72 1.20 1.50 1.73 280 0.00
course 164 0.11 0.29 34 60 0.57 0.72 1.03 0.30 1.05 0.30 0.00
female 960 0.11 0.24 80 112  0.71 0.72 0.81 -1.60 0.68 -1.60 0.00
peace 1124 0.11 0.35 59 69 0.86 0.72 1.06 0.30 1.02 0.10 0.00
different 149 0.10 0.31 40 60 0.67 0.72 0.84 -1.10 0.72 -1.30 0.00
knowledge 619 0.10 0.25 82 107 0.77 0.72 0.90 -0.70 0.85 -0.50 0.00
period 382 0.09 0.29 34 58 0.59 0.72 1.05 0.40 0.99 0.00 0.00
agree 420 0.08 0.29 36 59 0.61 0.73 0.79 -1.90 0.71 -190 0.00
access 802 0.08 0.25 83 110 0.75 0.73 1.22 1.60 1.25 1.00 0.00
then 71 0.07 0.29 36 61 0.59 0.73 0.91 -0.60 0.97 -0.10 0.00
develop 350 0.07 0.31 24 52  0.46 0.72 1.02 0.10 0.97 0.00 0.76
contact 600 0.07 0.29 45 62 0.73 0.72 1.19 1.60 128 150 -0.77
application 883 0.07 0.25 83 111  0.75 0.73 1.34 2.30 145 180 0.00
data 556 0.06 0.29 36 62 0.58 0.73 0.93 -0.60 0.93 -0.30 0.00
pick 583 0.06 0.29 36 62 0.58 0.73 0.91 -0.70 0.89 -0.60 0.00
tape 1369 0.06 0.38 49 58 0.84 0.73 0.95 -0.10 0.87 -0.20 0.00
carefully 1384 0.06 0.38 49 58 0.84 0.73 1.06 0.30 1.19 050 0.00
able 271 0.05 0.30 34 57 0.60 0.73 0.66 -3.00 0.57 -260 0.00
evening 679 0.05 0.23 91 124  0.73 0.73 0.88 -0.90 0.95 -0.10 0.00
easily 968 0.05 0.24 81 112  0.72 0.73 0.89 -0.80 0.72 -1.30 0.00
stick 1008 0.05 0.23 90 121 0.74 0.73 1.56 3.90 1.83 290 0.00
violence 1434 0.05 0.37 51 61 0.84 0.73 0.97 0.00 0.86 -0.20 0.00
destroy 1445 0.05 0.37 51 61 0.84 0.73 0.96 0.00 0.72 -0.60 0.00
join 469 0.04 0.29 36 61 0.59 0.73 0.68 -2.90 0.58 -2.60 0.00




9¢

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
photograph 1180 0.03 0.37 53 62 085 0.74 1.1 0.50 0.96 0.00 0.00
scale 1197 0.03 0.37 53 62 0.85 0.74 1.07 0.30 1.80 1.80 0.00
of 4 0.02 0.29 39 62 0.63 0.74 1.08 0.60 0.99 0.00 0.00
a 6 0.02 0.29 39 62 0.63 0.74 1.08 0.70 115 0.90 0.00
about 37 0.02 0.29 39 62 0.63 0.74 1.09 0.70 115 0.80 0.00
senior 1205 0.02 0.39 52 60 0.87 0.74 1.05 0.20 113 040 0.00
concept 1211 0.02 0.39 52 60 0.87 0.74 1.00 0.10 0.95 0.00 0.00
wrong 575 0.01 0.29 28 62 045 0.74 0.97 -0.20 0.92 -0.30 0.72
ability 779 0.01 0.25 83 112 0.74 0.74 1.24 1.70 157 210 0.00
unit 780 0.01 0.25 83 112 0.74 0.74 1.05 0.30 115 0.60 0.00
tool 1225 0.01 0.39 54 60 090 0.74 0.76 -0.90 056 -1.10 -0.30
cash 1337 0.01 0.39 53 61 0.87 0.74 1.1 0.40 118 050 0.00
award 1339 0.01 0.39 53 61 0.87 0.74 1.18 0.70 153 120 0.00
both 128 0.00 0.31 41 60 0.68 0.74 0.85 -1.00 0.78 -0.90 0.00
none 1012 0.00 0.24 91 121 0.75 0.74 0.73 -2.30 0.65 -1.60 0.00
complex 1045 0.00 0.24 91 121 0.75 0.74 1.44 3.10 276 510 0.00
add 414  -0.01 0.29 37 59 0.63 0.74 0.77 -2.00 0.68 -2.00 0.00
sometimes 444  -0.01 0.29 37 59 0.63 0.74 1.10 0.80 110 0.60 0.00
suit 1120  -0.02 0.37 60 69 0.87 0.74 0.91 -0.20 1.21 0.60 0.00
software 1089  -0.03 0.37 57 66 0.86 0.75 1.07 0.30 1.71 1.60 0.00
often 288 -0.04 0.31 35 57 0.61 0.75 0.87 -1.00 0.77 -1.20 0.00
approach 495  -0.05 0.29 37 61 0.61 0.75 1.03 0.20 1.00 0.00 0.00
match 849  -0.05 0.25 85 110 0.77 0.75 1.22 1.50 142 150 0.00
topic 1294  -0.05 0.40 42 53 0.79 0.75 1.26 1.00 1.09 0.30 0.00
SO 32 -0.06 0.29 40 62 0.65 0.75 0.98 -0.10 0.90 -0.50 0.00
necessary 676  -0.06 0.24 93 124 0.75 0.75 0.91 -0.70 1.20 0.90 0.00
influence 680 -0.06 0.24 93 124 0.75 0.75 0.86 -1.10 117 0.80 0.00
completely 959  -0.06 0.24 83 112 0.74 0.75 0.82 -1.40 0.63 -1.70 0.00
trial 1041 -0.06 0.24 92 121  0.76 0.75 1.22 1.60 119 0.80 0.00
ride 1048 -0.06 0.24 92 121  0.76 0.75 1.29 2.10 275 490 0.00
wedding 1563  -0.07 0.39 50 58 0.86 0.75 1.13 0.50 1.30 0.80 0.00
afraid 1351 -0.09 0.40 50 58 0.86 0.76 0.92 -0.20 1.20 050 0.00
active 1352  -0.09 0.40 50 58 0.86 0.76 0.95 -0.10 177 1.60 0.00
delivery 1426  -0.09 0.39 52 61 0.85 0.76 1.06 0.30 0.97 0.00 0.00
climb 1432 -0.09 0.39 52 61 0.85 0.76 1.01 0.10 0.78 -040 0.00
program 240  -0.12 0.31 41 54 0.76 0.76 1.20 1.40 1.22 110 -0.51
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Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
wonder 665 -0.12 0.24 86 124  0.69 0.76 1.19 1.30 123 1.00 0.46
tax 787  -0.12 0.25 85 112 0.76 0.76 1.19 1.30 121  0.80 0.00
college 739  -0.13 0.26 78 104 0.75 0.76 0.95 -0.30 0.74 -0.90 0.00
hour 247  -0.15 0.31 36 54  0.67 0.77 0.78 -1.60 0.70 -1.60 0.00
solve 1219  -0.15 0.41 53 60 0.88 0.77 0.96 0.00 0.81 -0.20 0.00
device 1523  -0.15 0.41 54 61 0.89 0.77 1.13 0.50 1.23 0.60 0.00
factory 1528 -0.15 0.41 54 61 0.89 0.77 1.19 0.70 1.61 1.20 0.00
channel 1530 -0.15 0.41 54 61 0.89 0.77 1.1 0.40 1.06 0.20 0.00
west 1535 -0.15 0.41 54 61 0.89 0.77 1.00 0.00 0.90 0.00 0.00
moral 1548 -0.15 0.41 54 61 0.89 0.77 1.14 0.50 115 040 0.00
security 541 -0.16 0.31 38 56  0.68 0.77 1.1 0.80 136 1.30 0.00
create 386  -0.17 0.30 37 58 0.64 0.77 1.04 0.40 1.06 040 0.00
response 606  -0.17 0.27 86 107 0.80 0.77 0.78 -1.50 059 -160 0.00
miss 645  -0.17 0.27 86 107 0.80 0.77 1.23 1.40 1.84 240 0.00
plant 671 -0.17 0.24 95 124  0.77 0.77 1.16 1.10 149 180 0.00
musical 1628  -0.17 0.44 45 53 0.85 0.77 1.10 0.40 117 040 0.00
effect 315  -0.18 0.32 32 52 0.62 0.77 0.93 -0.50 0.82 -0.70 0.23
sense 412  -0.18 0.30 39 59 0.66 0.77 0.97 -0.10 0.99 0.00 0.00
village 814  -0.18 0.26 87 110 0.79 0.77 1.1 0.70 1.63 2.00 0.00
potential 829 -0.18 0.26 87 110 0.79 0.77 1.20 1.30 155 170 0.00
document 881 -0.18 0.26 87 111  0.78 0.77 1.30 1.90 1.31 1.10 0.00
useful 917  -0.18 0.26 87 111  0.78 0.77 0.77 -1.60 0.66 -1.30 0.00
clock 931 -0.18 0.26 87 111  0.78 0.77 1.1 0.70 1.04 0.20 0.00
deliver 1062 -0.18 0.39 58 66 0.88 0.77 0.91 -0.20 0.80 -0.30 0.00
square 1441 -0.18 0.40 49 61 0.80 0.77 1.55 1.80 179 150 0.56
signal 1500 -0.18 0.41 54 59 0.92 0.77 0.83 -0.50 0.86 -0.10 -0.39
engine 1615 -0.18 0.44 51 53 0.96 0.77 0.53 -1.70 0.34 -160 -1.14
rock 964  -0.19 0.25 85 112 0.76 0.77 1.20 1.40 1.75 250 0.00
between 116  -0.20 0.32 43 60 0.72 0.78 0.80 -1.30 0.62 -150 0.00
too 118  -0.20 0.32 43 60 0.72 0.78 1.02 0.20 111 040 0.00
leave 126 -0.20 0.32 43 60 0.72 0.78 0.73 -1.80 0.57 -1.80 0.00
become 141 -0.20 0.32 43 60 0.72 0.78 0.67 -2.30 0.54 -2.00 0.00
powerful 1298  -0.21 0.41 43 53 0.81 0.78 1.36 1.20 1.04 0.20 0.00
spend 258  -0.23 0.31 37 57 0.65 0.78 0.72 -2.10 0.65 -1.80 0.00
parent 297  -0.23 0.31 37 57 0.65 0.78 0.84 -1.10 0.72 -1.30 0.00
judgment 1571 -0.23 0.42 51 58 0.88 0.78 0.98 0.00 1.74 150 0.00
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Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
farmer 1578  -0.23 0.42 51 58 0.88 0.78 1.06 0.30 0.96 0.00 0.00
president 612 -0.24 0.27 87 107 0.81 0.78 1.02 0.10 1.30 1.00 0.00
source 623 -0.24 0.27 87 107 0.81 0.78 0.81 -1.10 0.66 -1.20 0.00
foreign 633 -0.24 0.27 87 107 0.81 0.78 0.92 -0.40 0.88 -0.30 0.00
protect 902 -0.24 0.26 88 111 0.79 0.78 0.97 -0.10 0.95 0.00 0.00
exercise 916  -0.24 0.26 88 111 0.79 0.78 0.70 -2.10 047 -220 0.00
blood 1016  -0.24 0.25 95 121 0.79 0.78 0.87 -0.90 0.75 -0.90 0.00
scene 1021 -0.24 0.25 95 121 0.79 0.78 0.93 -0.50 1.01 0.10 0.00
safe 1025 -0.24 0.25 89 121 0.74 0.78 0.81 -1.40 0.60 -160 0.37
text 1046  -0.24 0.25 95 121 0.79 0.78 1.23 1.60 1.67 210 0.00
cup 1489 -0.24 0.42 52 59 0.88 0.78 1.13 0.50 203 1.90 0.00
combination 1550 -0.24 0.43 57 61 0.93 0.78 0.75 -0.70 0.77 -0.30 -0.45
discussion 764  -0.25 0.26 87 112  0.78 0.79 1.12 0.80 1.02 0.10 0.00
pattern 882  -0.25 0.26 88 111 0.79 0.79 1.02 0.10 0.99 0.00 0.00
yeah 975  -0.25 0.25 86 112  0.77 0.79 1.16 1.10 159 2.00 0.00
continue 308 -0.26 0.32 35 52 0.67 0.79 0.71 -2.20 0.61 -1.80 0.00
wear 526  -0.26 0.32 39 56 0.70 0.79 0.75 -1.90 0.79 -0.70 0.00
expert 1155  -0.28 0.41 55 62 0.89 0.79 1.14 0.50 1.74 150 0.00
defense 1192  -0.28 0.41 55 62 0.89 0.79 0.87 -0.30 167 130 0.00
final 698  -0.29 0.25 97 124  0.78 0.79 0.96 -0.20 0.97 0.00 0.00
community 465  -0.31 0.30 34 61 0.56 0.79 1.16 1.20 113 0.60 0.54
will 28 -0.32 0.30 43 62 0.69 0.80 0.91 -0.60 0.79 -1.00 0.00
private 648  -0.32 0.28 88 107 0.82 0.80 0.96 -0.10 0.99 0.00 0.00
must 160 -0.33 0.30 39 60 0.65 0.80 1.23 1.60 1.38 170 0.00
turn 194  -0.33 0.30 39 60 0.65 0.80 1.31 2.20 152 230 0.00
flight 1217  -0.33 0.44 54 60 0.90 0.80 1.04 0.20 1.34 0.70 0.00
hide 1245  -0.33 0.44 54 60 0.90 0.80 0.92 -0.10 1.77 140 0.00
bond 1511 -0.33 0.44 55 61 0.90 0.80 1.09 0.30 1.04 0.20 0.00
chain 1516  -0.33 0.44 55 61 0.90 0.80 1.02 0.10 0.86 -0.10 0.00
label 1526  -0.33 0.44 55 61 0.90 0.80 0.99 0.00 145 090 0.00
board 741 -0.34 0.27 81 104 0.78 0.80 1.1 0.70 1.08 0.30 0.00
wonderful 1074 -0.34 0.41 59 66 0.89 0.80 1.15 0.50 155 120 0.00
band 1085 -0.34 0.41 59 66 0.89 0.80 1.16 0.60 148 1.00 0.00
sentence 1097 -0.34 0.41 59 66 0.89 0.80 0.94 -0.10 0.81 -0.20 0.00
twice 1306 -0.34 0.44 55 61 0.90 0.80 1.17 0.50 1.80 1.40 0.00
accident 1347  -0.34 0.44 55 61 0.90 0.80 1.12 0.40 160 1.10 0.00
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Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
thank 244 -0.35 0.32 38 54 0.70 0.80 1.01 0.10 111 050 0.00
social 381 -0.35 0.31 39 58 0.67 0.80 0.81 -1.50 0.68 -1.70 0.00
base 327 -0.36 0.33 36 52 0.69 0.80 0.94 -0.30 1.03 0.10 0.00
mind 341 -0.36 0.33 36 52 0.69 0.80 1.24 1.50 127 1.00 0.00
trade 544 -0.36 0.32 40 56 0.71 0.80 1.06 0.40 1.04 0.20 0.00
forest 1525 -0.37 0.45 59 61 0.97 0.80 0.50 -1.60 0.50 -1.00 -0.76
most 88 -0.38 0.31 41 61 0.67 0.81 1.00 0.00 0.84 -0.60 0.00
how 93 -0.38 0.31 41 61 0.67 0.81 0.92 -0.50 0.86 -0.50 0.00
century 591 -0.38 0.30 41 62 0.66 0.81 0.79 -1.60 0.72 -1.30 0.00
release 786 -0.38 0.26 89 112 0.79 0.81 0.83 -1.10 0.76 -0.80 0.00
owner 1256 -0.39 0.43 44 53 0.83 0.81 0.71 -0.90 0.58 -0.90 0.00
chapter 1273 -0.39 0.43 44 53 0.83 0.81 1.21 0.70 1.61 1.20 0.00
union 1277 -0.39 0.43 44 53 0.83 0.81 0.73 -0.90 0.57 -0.90 0.00
burn 1278 -0.39 0.43 44 53 0.83 0.81 0.85 -0.40 0.79 -0.30 0.00
trend 1279 -0.39 0.43 44 53 0.83 0.81 0.65 -1.20 046 -1.30 0.00
company 107 -0.41 0.33 45 60 0.75 0.81 0.88 -0.60 0.81 -0.50 0.00
main 453 -0.41 0.30 41 61 0.67 0.81 0.80 -1.50 0.71 -1.30 0.00
draw 481 -0.41 0.30 41 61 0.67 0.81 0.87 -0.90 0.79 -0.90 0.00
date 483 -0.41 0.30 41 61 0.67 0.81 1.28 1.90 162 230 0.00
finally 499 -0.41 0.30 41 61 0.67 0.81 0.80 -1.50 0.65 -1.60 0.00
never 162 -0.42 0.30 40 60 0.67 0.81 0.85 -1.10 0.84 -0.70 0.00
stock 691 -0.42 0.25 99 124 0.80 0.81 1.46 2.80 237 3.70 0.00
noise 1438 -0.42 0.43 54 61 0.89 0.81 1.00 0.00 1.04 0.20 0.00
block 1018 -0.43 0.26 98 121 0.81 0.81 1.33 2.00 168 190 0.00
border 1471 -0.43 0.44 53 59 0.90 0.81 1.00 0.00 0.98 0.10 0.00
healthy 1360 -0.44 0.45 52 58 0.90 0.82 1.07 0.30 241 220 0.00
shock 1381 -0.44 0.45 52 58 0.90 0.82 1.12 0.40 1.24 0.60 0.00
subject 361 -0.45 0.31 40 58 0.69 0.82 0.82 -1.30 0.67 -160 0.00
future 370 -0.45 0.31 40 58 0.69 0.82 0.91 -0.60 0.86 -0.60 0.00
favorite 998 -0.45 0.26 89 112 0.79 0.82 0.82 -1.20 0.66 -1.20 0.00
daughter 926 -0.46 0.28 91 111  0.82 0.82 0.90 -0.50 158 1.60 0.00
other 54 -0.47 0.31 42 61 0.69 0.82 0.86 -1.00 0.73 -1.20 0.00
grow 335 -0.47 0.33 37 52 0.71 0.82 0.94 -0.30 0.79 -0.70 0.00
choose 447 -0.47 0.31 42 59 0.71 0.82 0.74 -1.80 0.63 -1.80 0.00
technology 563 -0.47 0.30 42 62 0.68 0.82 0.79 -1.60 0.65 -1.60 0.00
middle 835 -047 0.28 91 110 0.83 0.82 0.94 -0.30 0.80 -0.50 0.00
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Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
positive 858  -0.47 0.28 91 111 0.82 0.82 1.19 1.10 1.20 0.70 0.00
laugh 620 -0.48 0.29 90 107 0.84 0.82 0.94 -0.30 0.92 -0.10 0.00
step 477  -0.50 0.31 42 61 0.69 0.83 1.43 2.70 1.87 290 0.00
true 478 -0.50 0.31 42 61 0.69 0.83 0.84 -1.10 0.69 -1.30 0.00
perfect 1109 -0.50 0.44 63 69 0.91 0.83 0.87 -0.20 0.58 -0.80 0.00
to 5 -0.51 0.31 45 62 0.73 0.83 0.88 -0.70 0.78 -0.90 0.00
on 17  -0.51 0.31 45 62 0.73 0.83 1.03 0.20 1.02 0.10 0.00
around 170  -0.51 0.31 41 60 0.68 0.83 0.90 -0.70 0.89 -040 0.00
once 265 -0.51 0.32 38 57 0.67 0.82 1.18 1.10 111 050 0.18
local 300 -0.51 0.32 44 57 0.77 0.82 0.89 -0.70 0.86 -040 -0.44
truth 1100 -0.51 0.44 66 66 1.00 0.82 MIN — — — -1.16
category 1190 -0.51 0.45 61 62 0.98 0.82 0.36 -2.40 0.64 -0.60 -0.97
repeat 1251  -0.51 0.45 47 53 0.89 0.82 0.69 -0.90 0.55 -0.90 -0.48
something 138  -0.52 0.34 46 60 0.77 0.83 0.78 -1.20 0.58 -140 0.00
sex 1061 -0.52 0.44 60 66  0.91 0.83 1.04 0.20 0.87 -0.10 0.00
ship 1091 -0.52 0.44 60 66 0.91 0.83 1.12 0.40 1.80 1.40 0.00
cost 252  -0.53 0.32 40 57 0.70 0.83 1.40 2.40 1.84 270 0.00
learn 261 -0.53 0.32 40 57 0.70 0.83 0.82 -1.10 0.66 -140 0.00
person 263 -0.53 0.32 40 57 0.70 0.83 0.83 -1.10 0.73 -1.10 0.00
basic 910 -0.54 0.28 92 111 0.83 0.83 1.04 0.20 160 1.60 0.00
north 1203 -0.54 0.48 55 60 0.92 0.83 1.02 0.10 1.25 0.60 0.00
minute 366 -0.55 0.31 41 58 0.71 0.83 0.94 -0.30 0.84 -0.60 0.00
ago 372  -0.55 0.31 41 58 0.71 0.83 0.95 -0.30 0.91 -0.30 0.00
speech 893 -0.55 0.28 92 111 0.83 0.83 1.34 1.80 1.78 2.00 0.00
package 1317  -0.55 0.48 56 61 0.92 0.83 1.13 0.40 207 1.60 0.00
pool 1334 -0.55 0.48 56 61 0.92 0.83 1.10 0.30 1.19 050 0.00
information 213 -0.56 0.34 40 54 0.74 0.83 1.00 0.00 0.85 -0.50 0.00
example 235 -0.56 0.34 40 54 0.74 0.83 1.00 0.00 0.88 -0.30 0.00
happen 236 -0.56 0.34 40 54 0.74 0.83 0.83 -1.00 0.67 -1.30 0.00
lie 582 -0.56 0.31 43 62 0.69 0.83 0.70 -2.20 0.56 -2.10 0.00
pretty 637 -0.56 0.29 91 107 0.85 0.83 1.14 0.70 1.36  1.00 0.00
director 727  -0.56 0.28 84 104 0.81 0.83 1.03 0.20 1.08 0.30 0.00
machine 745  -0.56 0.28 84 104 0.81 0.83 0.78 -1.40 0.52 -150 0.00
well 61 -0.57 0.31 43 61 0.70 0.83 1.00 0.00 0.97 0.00 0.00
full 410 -0.57 0.32 43 59 0.73 0.83 0.89 -0.70 0.82 -0.70 0.00
research 423  -0.57 0.32 43 59 0.73 0.83 1.12 0.70 115 0.60 0.00
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Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
account 436 -0.57 0.32 43 59 0.73 0.83 1.00 0.00 0.95 -0.10 0.00
carry 446 -0.57 0.32 43 59 0.73 0.83 0.71 -2.00 0.58 -1.90 0.00
average 690 -0.58 0.26 102 124 0.82 0.83 1.28 1.60 1.77 210 -0.04
weight 976 -0.58 0.27 92 112 0.82 0.83 0.78 -1.40 0.83 -040 -0.08
yet 311 -0.59 0.34 38 52 0.73 0.84 0.82 -1.10 0.69 -1.10 0.00
clothes 955 -0.59 0.27 91 112 0.81 0.84 0.74 -1.70 0.55 -1.60 0.00
secret 1274 -0.59 0.46 45 53 0.85 0.84 0.72 -0.80 1.08 0.30 0.00
bear 455 -0.60 0.31 43 61 0.70 0.84 1.24 1.50 136 1.30 0.00
maybe 464 -0.60 0.31 43 61 0.70 0.84 0.72 -2.00 0.58 -1.80 0.00
front 488 -0.60 0.31 43 61 0.70 0.84 091 -0.50 0.89 -0.30 0.00
breath 1609 -0.60 0.49 47 53 0.89 0.84 0.60 -1.10 045 -0.90 0.00
bottle 1612 -0.60 0.49 47 53 0.89 0.84 1.38 1.00 152 0.90 0.00
anywhere 1646 -0.60 0.49 47 53 0.89 0.84 0.64 -1.00 047 -0.80 0.00
mouth 1437 -0.61 0.45 55 61 0.90 0.84 1.04 0.20 0.80 -0.10 0.00
loan 1574 -0.63 0.48 53 58 0.91 0.84 1.02 0.10 0.93 0.00 0.00
skin 1459 -0.64 0.48 54 59 0.92 0.84 1.05 0.20 0.87 0.00 0.00
fire 613 -0.65 0.30 92 107 0.86 0.85 0.94 -0.20 193 210 0.00
usually 555 -0.66 0.31 44 62 0.71 0.85 0.86 -0.90 0.75 -1.00 0.00
foot 576 -0.66 0.31 44 62 0.71 0.85 1.00 0.00 110 040 0.00
freedom 1397 -0.66 0.48 53 58 0.91 0.85 0.96 0.00 0.80 -0.10 0.00
out 55 -0.67 0.32 44 61 0.72 0.85 0.95 -0.20 0.89 -0.30 0.00
right 92 -0.67 0.32 44 61 0.72 0.85 1.00 0.00 0.85 -0.50 0.00
pass 416 -0.67 0.32 44 59 0.75 0.85 1.32 1.70 140 140 0.00
service 223 -0.68 0.34 41 54 0.76 0.85 1.03 0.20 1.00 0.00 0.00
excellent 1161 -0.68 0.48 57 62 0.92 0.85 1.13 0.40 268 220 0.00
global 1168 -0.68 0.48 57 62 0.92 0.85 0.85 -0.20 0.64 -050 0.00
the 1 -0.70 0.32 47 62 0.76 0.85 1.04 0.30 0.91 -0.20 0.00
get 43 -0.70 0.32 47 62 0.76 0.85 1.26 1.50 1.30 1.10 0.00
since 191 -0.70 0.32 43 60 0.72 0.85 0.99 0.00 1.05 0.20 0.00
record 344 -0.70 0.35 39 52 0.75 0.85 1.07 0.40 0.93 -0.10 0.00
imagine 923 -0.71 0.29 94 111 0.85 0.85 1.08 0.40 126 0.70 0.00
percentage 1123 -0.71 0.47 64 69 0.93 0.85 1.05 0.20 1.27 0.60 0.00
guy 701 -0.72 0.29 86 104 0.83 0.85 1.17 1.00 1.33 0.90 0.00
alone 719 -0.72 0.29 86 104 0.83 0.85 0.98 0.00 162 140 0.00
warm 1019 -0.72 0.28 102 121 0.84 0.85 0.95 -0.20 0.99 0.00 0.00
beat 1033 -0.72 0.28 102 121 0.84 0.85 1.13 0.80 1.41 1.10 0.00
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Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.

tour 1087 -0.73 0.48 61 66 0.92 0.86 0.97 0.00 230 180 0.00
cheap 1093 -0.73 0.48 61 66 0.92 0.86 0.94 0.00 0.86 0.00 0.00
feel 117 -0.76 0.36 48 60 0.80 0.86 0.73 -1.40 0.51 -1.50 0.00
fine 597 -0.76 0.32 45 62 0.73 0.86 0.86 -0.90 0.68 -1.20 0.00
wide 753 -0.76 0.29 94 112 0.84 0.86 1.13 0.70 1.03 0.10 0.00
up 52 -0.77 0.32 45 61 0.74 0.86 1.57 3.10 215 3.20 0.00
worry 653 -0.77 0.27 104 124 0.84 0.86 0.83 -1.00 0.71 -0.80 0.00
manager 661 -0.77 0.27 104 124 0.84 0.86 1.27 1.50 1.35 1.00 0.00
war 435 -0.78 0.33 45 59 0.76 0.86 0.89 -0.60 0.75 -0.90 0.00
possible 290 -0.79 0.34 36 57 0.63 0.86 1.10 0.60 0.90 -0.20 0.72
host 1325 -0.79 0.53 59 61 0.97 0.86 0.62 -0.80 0.76 -0.10 -0.56
hole 1513 -0.79 0.53 57 61 0.93 0.86 1.01 0.10 0.72 -0.20 0.00
hear 178 -0.80 0.32 44 60 0.73 0.86 0.88 -0.70 0.82 -0.60 0.00
file 834 -0.80 0.30 95 110 0.86 0.86 0.98 0.00 129 0.80 0.00
post 927 -0.80 0.30 95 111 0.86 0.86 1.39 1.80 222 240 0.00
cross 974 -0.82 0.29 94 112 0.84 0.87 1.05 0.30 121 0.60 0.00
return 337 -0.83 0.35 40 52 0.77 0.87 1.36 1.80 1.70 1.80 0.00
poor 618 -0.84 0.32 94 107 0.88 0.87 0.78 -1.00 0.59 -1.00 0.00
heart 622 -0.84 0.32 94 107 0.88 0.87 1.29 1.30 237 250 0.00
paint 672 -0.84 0.28 105 124 0.85 0.87 1.18 1.00 1.35 1.00 0.00
scientist 1407 -0.84 0.49 56 61 0.92 0.87 1.15 0.50 3.57 260 0.00
taste 1411 -0.84 0.49 56 61 0.92 0.87 0.79 -0.40 0.56 -0.60 0.00
fashion 1413 -0.84 0.49 56 61 0.92 0.87 0.93 0.00 1.04 0.20 0.00
guest 1428 -0.84 0.49 56 61 0.92 0.87 0.96 0.00 0.92 0.00 0.00
floor 751 -0.85 0.29 95 112 0.85 0.87 0.84 -0.80 0.56 -1.30 0.00
focus 550 -0.86 0.35 41 56 0.73 0.87 1.12 0.60 0.98 0.00 043
central 890 -0.86 0.30 92 111 0.83 0.87 1.55 2.50 198 210 034
famous 1015 -0.86 0.29 99 121 0.82 0.87 1.23 1.20 1.03 0.20 0.39
celebrate 1606 -0.86 0.53 48 53 0.91 0.87 0.53 -1.30 0.28 -1.10 0.00
stretch 1631 -0.86 0.53 48 53 0.91 0.87 0.55 -1.20 0.33 -1.00 0.00
into 73 -0.88 0.33 46 61 0.75 0.87 0.94 -0.30 0.79 -0.60 0.00
way 80 -0.88 0.33 46 61 0.75 0.87 0.82 -1.10 0.61 -140 0.00
over 82 -0.88 0.33 46 61 0.75 0.87 1.24 1.30 193 250 0.00
mean 95 -0.88 0.33 46 61 0.75 0.87 0.88 -0.70 0.76 -0.70 0.00
handle 1039 -0.88 0.29 104 121 0.86 0.87 1.14 0.80 1.75 1.70 0.00
place 114 -0.89 0.37 49 60 0.82 0.87 0.65 -1.80 040 -1.80 0.00
ask 134 -0.89 0.37 49 60 0.82 0.87 0.68 -1.50 042 -1.70 0.00
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sell 418 -0.89 0.34 46 59 0.78 0.87 1.02 0.10 0.90 -0.20 0.00
science 904 -0.89 0.31 96 111 0.86 0.87 1.04 0.20 0.95 0.00 0.00
review 730 -0.90 0.30 88 104 0.85 0.87 1.22 1.10 229 230 0.00
promise 828 -0.90 0.31 96 110 0.87 0.87 0.94 -0.20 114 040 0.00
begin 189 -0.91 0.33 45 60 0.75 0.88 1.00 0.00 0.85 -040 0.00
die 454  -0.91 0.33 46 61 0.75 0.88 1.02 0.10 0.95 0.00 0.00
generation 996 -0.91 0.29 95 112  0.85 0.88 1.1 0.60 1.25 0.70 0.00
cancer 1355 -0.91 0.53 54 58 0.93 0.88 0.95 0.00 0.91 0.00 0.00
sun 1359 -0.91 0.53 54 58 0.93 0.88 1.02 0.10 0.90 0.00 0.00
wine 1387 -0.91 0.53 54 58 0.93 0.88 1.02 0.10 0.83 0.00 0.00
visitor 1396 -0.91 0.53 54 58 0.93 0.88 1.13 0.40 1.54 090 0.00
worker 673 -0.92 0.28 106 124 0.85 0.88 1.09 0.50 210 240 0.00
cook 1194  -0.93 0.53 58 62 0.94 0.88 1.1 0.30 119 040 0.00
sign 500 -0.94 0.33 41 61 0.67 0.88 1.01 0.10 0.80 -0.50 0.58
kid 529 -0.94 0.36 45 56 0.80 0.88 1.06 0.30 0.91 0.00 0.00
attack 632 -0.95 0.33 95 107 0.89 0.88 1.24 1.00 142 0.90 0.00
request 1009 -0.96 0.30 105 121 0.87 0.88 1.23 1.10 293 3.30 0.00
glass 1040 -0.96 0.30 105 121 0.87 0.88 1.22 1.10 1.70 150 0.00
user 1113  -0.96 0.52 65 69 0.94 0.88 0.97 0.00 1.07 0.30 0.00
dry 1133 -0.96 0.52 65 69 0.94 0.88 0.88 -0.10 049 -0.70 0.00
horse 1137 -0.96 0.52 65 69 0.94 0.88 1.00 0.10 0.76 -0.10 0.00
reader 1141  -0.96 0.52 65 69 0.94 0.88 0.90 0.00 0.69 -0.30 0.00
remember 351  -0.97 0.34 45 58 0.78 0.88 0.94 -0.30 0.82 -0.50 0.00
language 360 -0.97 0.34 45 58 0.78 0.88 0.76 -1.30 0.71 -0.90 0.00
break 368 -0.97 0.34 45 58 0.78 0.88 1.12 0.60 0.95 0.00 0.00
type 389 -0.97 0.34 45 58 0.78 0.88 0.85 -0.80 0.66 -1.10 0.00
ground 586 -0.97 0.33 47 62 0.76 0.88 1.07 0.40 126 0.90 0.00
head 259 -0.98 0.35 44 57 0.77 0.88 0.93 -0.30 0.76 -0.70 0.00
straight 1070 -0.98 0.53 62 66 0.94 0.88 0.96 0.00 0.88 0.00 0.00
farm 1081 -0.98 0.53 62 66 0.94 0.88 1.08 0.30 112 0.30 0.00
negative 1084 -0.98 0.53 62 66 0.94 0.88 1.07 0.20 0.99 010 0.00
leg 1095 -0.98 0.53 62 66 0.94 0.88 0.96 0.00 0.99 020 0.00
take 59 -0.99 0.34 47 61 0.77 0.88 1.00 0.00 0.84 -040 0.00
should 89 -0.99 0.34 47 61 0.77 0.88 0.82 -1.00 0.65 -1.10 0.00
welcome 987 -0.99 0.30 96 112 0.86 0.89 1.18 1.00 0.87 -0.20 0.00
communication 989 -0.99 0.30 96 112 0.86 0.89 1.15 0.80 1.39 1.00 0.00
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Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
trouble 831 -1.00 0.32 97 110 0.88 0.89 0.77 -1.10 045 -140 0.00
more 42 -1.03 0.34 50 62 0.81 0.89 0.98 0.00 0.89 -0.20 0.00
problem 120 -1.03 0.38 50 60 0.83 0.89 0.95 -0.10 0.70 -0.60 0.00
link 770 -1.03 0.31 97 112 0.87 0.89 1.05 0.20 156 1.30 0.00
count 1020 -1.05 0.30 106 121 0.88 0.89 1.1 0.60 126 0.70 0.00
word 217  -1.07 0.38 44 54 0.81 0.89 1.05 0.20 0.82 -040 0.00
far 245 -1.07 0.38 44 54 0.81 0.89 1.01 0.10 1.05 0.20 0.00
couple 514 -1.07 0.37 46 56 0.82 0.89 1.15 0.70 163 1.30 0.00
list 523 -1.07 0.37 46 56 0.82 0.89 0.90 -0.30 0.80 -0.30 0.00
risk 545 -1.07 0.37 46 56 0.82 0.89 1.21 0.90 126 0.70 0.00
limit 572 -1.08 0.34 48 62 0.77 0.89 0.83 -0.90 0.61 -1.20 0.00
version 979 -1.08 0.31 97 112 0.87 0.89 0.80 -1.00 0.51 -1.30 0.00
control 301  -1.09 0.38 42 52 0.81 0.89 0.95 -0.10 1.02 0.10 0.00
sit 356 -1.09 0.35 46 58 0.79 0.89 1.06 0.30 118 0.60 0.00
international 662 -1.09 0.30 108 124 0.87 0.89 1.07 0.40 154 120 0.00
task 853 -1.09 0.32 98 111 0.88 0.89 0.95 -0.10 0.83 -0.20 0.00
fun 901 -1.09 0.33 98 111 0.88 0.89 0.73 -1.20 040 -1.50 0.00
damage 907 -1.09 0.33 98 111 0.88 0.89 1.23 1.00 258 250 0.00
some 53 -1.10 0.34 48 61 0.79 0.90 1.1 0.60 156 1.50 0.00
want 76 -1.10 0.34 48 61 0.79 0.90 0.96 -0.10 0.76 -0.60 0.00
another 140 -1.10 0.39 41 60 0.68 0.89 1.58 2.10 140 0.90 142
advice 1038 -1.10 0.31 112 121 0.93 0.89 0.65 -1.90 049 -1.20 -0.52
historical 1403 -1.10 0.54 57 61 0.93 0.90 1.04 0.20 0.79 0.00 0.00
manners 1439 -1.10 0.54 57 61 0.93 0.90 0.99 0.10 3.06 200 0.00
reason 256 -1.11 0.36 45 57 0.79 0.90 0.75 -1.30 0.55 -140 0.00
view 293  -1.11 0.36 45 57 0.79 0.90 0.81 -0.90 0.75 -0.60 0.00
together 294 -1.11 0.36 45 57 0.79 0.90 1.04 0.20 0.82 -040 0.00
left 1218 -1.11 0.60 57 60 0.95 0.90 1.02 0.20 0.71 -0.10 0.00
neighbor 1220  -1.11 0.60 57 60 0.95 0.90 0.82 -0.20 0.32 -0.90 0.00
lesson 1232 -1.11 0.60 57 60 0.95 0.90 1.1 0.30 233 150 0.00
schedule 1238 -1.11 0.60 57 60 0.95 0.90 0.84 -0.10 0.36 -0.80 0.00
finger 1501  -1.11 0.60 58 61 0.95 0.90 1.07 0.30 1.09 0.30 0.00
birth 1524  -1.11 0.60 58 61 0.95 0.90 0.98 0.10 0.68 -0.20 0.00
rank 1533  -1.11 0.60 58 61 0.95 0.90 1.06 0.20 1.08 0.30 0.00
bridge 1544  -1.11 0.60 58 61 0.95 0.90 0.91 0.00 0.57 -040 0.00
fresh 1307 -1.12 0.60 58 61 0.95 0.90 1.07 0.30 113 040 0.00
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Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
battle 1335 -1.12 0.60 58 61 0.95 0.90 0.97 0.10 151 0.80 0.00
early 197 -1.13 0.34 47 60 0.78 0.90 0.95 -0.20 0.69 -0.90 0.00
position 426 -1.13 0.36 48 59  0.81 0.90 0.98 0.00 0.77 -0.60 0.00
film 433 -1.13 0.36 48 59  0.81 0.90 0.88 -0.50 0.78 -0.50 0.00
design 441  -1.13 0.36 48 59  0.81 0.90 0.79 -0.90 0.68 -0.90 0.00
please 471  -1.13 0.34 48 61 0.79 0.90 0.94 -0.20 0.72 -0.70 0.00
action 474 113 0.34 48 61 0.79 0.90 1.04 0.20 1.25 0.70 0.00
writer 1022 -1.15 0.31 107 121 0.88 0.90 0.82 -0.80 0.63 -0.80 0.00
in 7 -1.16 0.36 51 62 0.82 0.90 1.00 0.00 0.97 0.00 0.00
for 12 -1.16 0.36 51 62 0.82 0.90 0.92 -0.30 0.71 -0.80 0.00
do 21 -1.16 0.36 51 62 0.82 0.90 0.86 -0.50 0.66 -1.00 0.00
lock 1602 -1.17 0.59 49 53 0.92 0.90 0.89 -0.10 3.78 220 0.00
mail 1641 -1.17 0.59 49 53 0.92 0.90 1.16 0.40 3.83 220 0.00
call 105 -1.18 0.40 51 60 0.85 0.90 1.32 1.20 128 0.70 0.00
lot 123  -1.18 0.40 51 60 0.85 0.90 1.05 0.20 0.82 -0.20 0.00
part 130 -1.18 0.40 51 60 0.85 0.90 1.17 0.70 123 0.60 0.00
soon 325 -1.18 0.38 43 52  0.83 0.90 0.86 -0.60 0.58 -1.00 -0.06
wife 602 -1.18 0.36 97 107 091 0.90 0.86 -0.40 0.55 -0.90 0.00
official 643 -1.18 0.36 97 107 0.91 0.90 0.94 -0.10 0.72 -040 0.00
everyone 650 -1.18 0.36 97 107 091 0.90 0.81 -0.60 0.52 -1.00 0.00
hit 695 -1.18 0.30 109 124  0.88 0.90 1.32 1.50 3.03 330 0.00
track 957 -1.18 0.31 98 112  0.88 0.90 1.38 1.70 2.01 1.90 0.00
university 967 -1.18 0.31 98 112  0.88 0.90 1.09 0.40 0.85 -0.20 0.00
rent 1564 -1.18 0.60 57 58 0.98 0.90 0.26 -1.90 0.10 -2.00 -0.74
race 732 -1.19 0.33 91 104 0.88 0.90 0.97 0.00 0.78 -0.30 0.00
culture 568 -1.20 0.35 49 62 0.79 0.90 1.04 0.20 0.87 -0.20 0.00
street 598 -1.20 0.35 49 62 0.79 0.90 1.32 1.50 1.32 0.90 0.00
everybody 932 -1.20 0.34 99 111 0.89 0.90 0.86 -0.50 0.81 -0.20 0.00
area 204 -1.21 0.39 45 54  0.83 0.91 0.90 -0.30 0.67 -0.80 0.00
pay 220 -1.21 0.39 45 54  0.83 0.91 0.91 -0.20 0.62 -1.00 0.00
job 231 -1.21 0.39 45 54  0.83 0.91 0.98 0.00 0.81 -040 0.00
share 353 -1.21 0.36 47 58  0.81 0.91 0.76 -1.10 054 -140 0.00
real 354 -1.21 0.36 47 58  0.81 0.91 1.03 0.20 0.90 -0.10 0.00
relax 1483 -1.21 0.60 56 59 0.95 0.91 1.15 0.40 421 2.60 0.00
only 74 -1.22 0.35 49 61 0.80 0.91 1.09 0.50 0.85 -0.20 0.00
here 98 -1.22 0.35 49 61 0.80 0.91 0.92 -0.30 0.67 -0.90 0.00
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Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
travel 503 -1.22 0.39 47 56 0.84 0.91 1.06 0.30 0.93 0.00 0.00
energy 830 -1.22 0.34 99 110 0.90 0.91 1.01 0.10 1.81 1.50 0.00
stone 1372  -1.23 0.60 55 58 0.95 0.91 1.03 0.20 0.96 0.20 0.00
support 272  -1.24 0.37 46 57 0.81 0.91 0.99 0.00 0.80 -0.40 0.00
age 282 -1.24 0.37 46 57 0.81 0.91 0.93 -0.20 0.67 -0.80 0.00
lose 305 -1.24 0.39 43 52 0.83 0.91 1.26 1.10 123 0.60 0.00
send 323 -1.24 0.39 43 52 0.83 0.91 0.92 -0.20 0.97 0.00 0.00
visit 333 -1.24 0.39 43 52 0.83 0.91 0.88 -0.40 0.68 -0.60 0.00
group 167 -1.25 0.35 48 60 0.80 0.91 0.98 0.00 1.00 0.10 0.00
set 185 -1.25 0.35 48 60 0.80 0.91 0.91 -0.40 0.74 -0.60 0.00
copy 1035 -1.25 0.32 108 121 0.89 0.91 1.03 0.10 1.35 0.80 0.00
shift 1188 -1.25 0.60 59 62 0.95 0.91 1.1 0.30 223 140 0.00
spread 1195 -1.25 0.60 59 62 0.95 0.91 1.01 0.10 0.95 0.10 0.00
outside 491 -1.26 0.35 49 61 0.80 0.91 1.16 0.80 1.09 0.30 0.00
fit 700 -1.26 0.31 107 124 0.86 0.91 1.43 1.90 217 210 0.28
wait 403 -1.27 0.37 49 59 0.83 0.91 0.82 -0.70 0.67 -0.80 0.00
computer 429 -1.27 0.37 49 59 0.83 0.91 1.1 0.50 1.38 1.00 0.00
situation 430 -1.27 0.37 49 59 0.83 0.91 1.02 0.10 0.94 0.00 0.00
nature 666 -1.27 0.31 110 124 0.89 0.91 0.85 -0.60 043 -1.50 0.00
myself 669 -1.27 0.31 110 124 0.89 0.91 0.82 -0.80 042 -150 0.00
distance 1143  -1.27 0.60 66 69 0.96 0.91 1.01 0.10 0.78 0.00 0.00
they 13 -1.29 0.37 52 62 0.84 0.91 0.90 -0.30 0.73 -0.60 0.00
that 15 -1.29 0.37 52 62 0.84 0.91 1.10 0.40 124 0.70 0.00
but 25 -1.29 0.37 52 62 0.84 0.91 0.94 -0.10 0.79 -040 0.00
which 39 -1.29 0.37 52 62 0.84 0.91 0.93 -0.20 0.75 -0.60 0.00
wall 722 -1.30 0.34 92 104 0.88 0.91 0.97 0.00 110 0.30 0.00
expensive 1059 -1.30 0.60 63 66 0.95 0.91 0.88 0.00 0.58 -0.40 0.00
collection 1082 -1.30 0.60 63 66 0.95 0.91 1.07 0.30 1.06 0.30 0.00
fight 595 -1.32 0.35 50 62 0.81 0.91 1.10 0.50 0.93 0.00 0.00
leader 596 -1.32 0.35 50 62 0.81 0.91 0.86 -0.60 113 040 0.00
store 617 -1.32 0.37 98 107 0.92 0.91 1.24 0.90 212 1.70 0.00
fast 631 -1.32 0.37 98 107 0.92 0.91 1.00 0.00 0.62 -0.60 0.00
hot 884 -1.32 0.35 100 111 0.90 0.91 1.29 1.10 190 1.60 0.00
before 106 -1.34 0.41 52 60 0.87 0.92 0.98 0.00 0.64 -0.60 0.00
late 147 -1.34 0.41 52 60 0.87 0.92 0.79 -0.70 0.55 -0.90 0.00
work 67 ¥-1.35 0.36 50 61 0.82 0.92 1.01 0.10 0.89 -0.10 0.00
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off 150 -1.35 0.41 56 60 0.93 0.92 0.75 -0.90 044 -120 -0.68
letter 358 -1.35 0.37 48 58 0.83 0.92 0.95 -0.10 0.67 -0.80 0.00
danger 1414 -1.35 0.59 52 61 0.85 0.92 2.77 2.60 247 150 2.04
lady 1259 -1.36 0.56 48 53 0.91 0.92 0.80 -0.30 041 -0.70 0.00
connect 1262 -1.36 0.56 48 53 0.91 0.92 0.90 -0.10 199 1.20 0.00
business 211 -1.37 0.41 46 54 0.85 0.92 0.93 -0.10 0.71 -0.60 0.00
second 226 -1.37 0.41 46 54 0.85 0.92 1.46 1.60 257 270 0.00
report 166 -1.38 0.36 49 60 0.82 0.92 1.28 1.30 144 110 0.00
case 168 -1.38 0.36 49 60 0.82 0.92 1.05 0.20 0.92 -0.10 0.00
project 518 -1.38 0.41 48 56 0.86 0.92 1.13 0.50 159 1.10 0.00
road 521  -1.38 0.41 48 56 0.86 0.92 1.02 0.10 1.08 0.30 0.00
simple 688 -1.38 0.32 111 124  0.90 0.92 1.00 0.00 0.78 -0.30 0.00
tonight 1412  -1.43 0.61 58 61 0.95 0.92 1.16 0.40 166 0.90 0.00
dangerous 1417 -1.43 0.61 58 61 0.95 0.92 0.94 0.00 0.95 0.20 0.00
bedroom 1430 -1.43 0.61 58 61 0.95 0.92 0.86 -0.10 0.52 -0.30 0.00
gun 1440 -1.43 0.61 58 61 0.95 0.92 1.05 0.20 144 0.70 0.00
adult 879 -1.44 0.36 101 111 0.91 0.92 0.88 -0.40 0.67 -0.50 0.00
afternoon 947 -1.45 0.36 101 111 0.91 0.92 0.99 0.00 3.03 250 0.00
sport 603 -1.46 0.39 99 107 0.93 0.92 1.15 0.50 150 0.90 0.00
give 77 -1.49 0.38 51 61 0.84 0.93 1.07 0.30 0.88 -0.10 0.00
class 362 -1.49 0.39 49 58 0.84 0.93 1.35 1.30 140 1.00 0.00
food 367 -1.49 0.39 49 58 0.84 0.93 1.07 0.30 116 0.50 0.00
country 143  -1.52 0.44 53 60 0.88 0.93 1.07 0.30 3.06 260 0.00
bad 268 -1.53 0.40 48 57 0.84 0.93 1.08 0.30 0.77 -0.40 0.00
rule 415 -1.53 0.40 53 59 0.90 0.93 0.66 -1.30 047 -140 -0.36
leadership 1504 -1.54 0.73 59 61 0.97 0.93 0.94 0.10 455 230 0.00
market 219 -1.55 0.43 47 54 0.87 0.93 1.04 0.20 0.95 0.00 0.00
build 221  -1.55 0.43 47 54 0.87 0.93 0.93 -0.10 0.72 -040 0.00
understand 243  -1.55 0.43 47 54 0.87 0.93 0.82 -0.50 0.58 -0.90 0.00
island 1212 -1.55 0.73 58 60 0.97 0.93 0.94 0.10 041 -040 0.00
reaction 1229 -1.55 0.73 58 60 0.97 0.93 0.92 0.00 0.67 0.00 0.00
brain 1233 -1.55 0.73 58 60 0.97 0.93 1.01 0.20 0.86 0.10 0.00
engineer 1310 -1.55 0.73 59 61 0.97 0.93 1.08 0.30 210 110 0.00
shoulder 1608 -1.56 0.66 50 53 0.94 0.93 0.73 -0.40 0.33 -0.50 0.00
dad 1630 -1.56 0.66 50 53 0.94 0.93 1.21 0.50 0.71  0.00 0.00
fruit 1638 -1.56 0.66 50 53 0.94 0.93 1.33 0.70 355 1.80 0.00




vLE

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
cover 424  -1.57 0.40 51 59 0.86 0.93 0.99 0.00 1.33 0.80 0.00
near 427 -1.57 0.40 51 59 0.86 0.93 0.83 -0.50 0.55 -1.00 0.00
special 443 -1.57 0.40 51 59 0.86 0.93 1.14 0.50 0.79 -0.30 0.00
condition 445 -1.57 0.40 51 59 0.86 0.93 0.80 -0.70 0.57 -1.00 0.00
it 9 -158 0.40 54 62 0.87 0.93 0.93 -0.10 1.00 0.10 0.00
from 26 -1.58 0.40 54 62 0.87 0.93 1.01 0.10 1.00 0.10 0.00
or 29 -1.58 0.40 54 62 0.87 0.93 1.04 0.20 0.95 0.00 0.00
style 864 -1.58 0.38 102 111 0.92 0.93 1.18 0.70 1.39 0.80 0.00
address 558 -1.59 0.38 52 62 0.84 0.93 1.07 0.30 115 040 0.00
professional 935 -1.59 0.38 102 111 0.92 0.93 0.90 -0.20 114 040 0.00
ring 944  -1.59 0.38 102 111 0.92 0.93 1.20 0.70 216 160 0.00
rich 1010 -1.59 0.36 111 121 0.92 0.93 0.83 -0.60 047 -0.90 0.00
character 693 -1.60 0.34 113 124  0.91 0.93 1.06 0.30 110 0.30 0.00
trip 824 -1.62 0.39 102 110 0.93 0.93 1.02 0.10 1.30 0.60 0.00
order 215 -1.63 0.44 52 54 0.96 0.93 0.29 -3.20 0.17 -250 -0.89
screen 956 -1.63 0.36 102 112  0.91 0.94 1.05 0.20 0.96 0.10 0.00
original 962 -1.63 0.36 102 112  0.91 0.94 1.27 1.00 136 0.70 0.00
cry 1200 -1.63 0.71 59 62 0.95 0.93 1.50 0.80 216 120 045
master 1554 -1.64 0.73 56 58 0.97 0.94 1.10 0.30 295 1.70 0.00
grade 1557 -1.64 0.73 56 58 0.97 0.94 0.91 0.00 1.04 0.30 0.00
soft 1599 -1.64 0.73 56 58 0.97 0.94 1.07 0.30 146 0.70 0.00
eye 391 -1.65 0.40 50 58 0.86 0.94 0.93 -0.10 0.81 -0.30 0.00
gold 1451 -1.65 0.73 57 59 0.97 0.94 1.06 0.30 119 050 0.00
studio 1481 -1.65 0.73 57 59 0.97 0.94 1.09 0.30 443 230 0.00
error 1495 -1.65 0.73 57 59 0.97 0.94 0.89 0.00 0.60 -0.10 0.00
kind 176 -1.66 0.39 51 60 0.85 0.94 1.02 0.10 0.83 -0.20 0.00
strong 461 -1.67 0.39 52 61 0.85 0.94 0.86 -0.50 0.53 -1.00 0.00
practice 484 -1.67 0.39 52 61 0.85 0.94 0.97 0.00 0.84 -0.10 0.00
model 485 -1.67 0.39 52 61 0.85 0.94 1.06 0.30 0.87 -0.10 0.00
concert 1380 -1.67 0.73 56 58 0.97 0.94 0.89 0.00 047 -0.30 0.00
theater 1391  -1.67 0.73 56 58 0.97 0.94 1.00 0.20 1.04 0.30 0.00
comment 716 -1.68 0.38 95 104 0.91 0.94 1.08 0.30 165 1.00 0.00
holiday 742  -1.68 0.38 95 104 0.91 0.94 0.92 -0.20 1.02 0.20 0.00
library 1160 -1.68 0.73 60 62 0.97 0.94 1.07 0.30 233 130 0.00
audience 1164 -1.68 0.73 60 62 0.97 0.94 1.04 0.20 0.84 0.10 0.00
artist 1181 -1.68 0.73 60 62 0.97 0.94 1.05 0.20 1.02 0.30 0.00




SLE

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
corner 1186 -1.68 0.73 60 62 0.97 0.94 1.07 0.30 163 0.80 0.00
gas 1187 -1.68 0.73 60 62 0.97 0.94 1.08 0.30 246 140 0.00
net 1189 -1.68 0.73 60 62 0.97 0.94 1.08 0.30 3.04 170 0.00
price 296 -1.70 0.41 49 57 0.86 0.94 0.92 -0.20 0.67 -0.60 0.00
spot 1136 -1.70 0.72 67 69 0.97 0.94 0.94 0.10 1.32 0.60 0.00
guide 1144 -1.70 0.72 67 69 0.97 0.94 0.99 0.20 0.84 0.10 0.00
little 132 -1.72 0.46 54 60 0.90 0.94 0.81 -0.50 047 -0.80 0.00
health 475 -1.73 0.40 45 61 0.74 0.94 1.57 1.90 1.35 0.80 1.17
space 552 -1.73 0.39 53 62 0.85 0.94 0.94 -0.10 1.34 0.80 0.00
complete 581 -1.73 0.39 53 62 0.85 0.94 1.00 0.00 143 0.90 0.00
sing 872 -1.73 0.40 103 111 0.93 0.94 0.99 0.00 0.83 0.00 0.00
heavy 1050 -1.73 0.37 110 121 0.91 0.94 1.07 0.30 1.04 020 0.29
collect 1067 -1.73 0.73 64 66 0.97 0.94 1.06 0.30 149 0.70 0.00
print 1098 -1.73 0.73 64 66 0.97 0.94 1.07 0.30 177 0.90 0.00
human 428 -1.74 0.43 52 59 0.88 0.94 1.20 0.70 1.27 0.60 0.00
kill 533 -1.74 0.46 50 56 0.89 0.94 1.19 0.60 142 0.80 0.00
teach 539 -1.74 0.46 50 56 0.89 0.94 1.17 0.60 141 0.70 0.00
weekend 933 -1.74 0.40 103 111 0.93 0.94 0.91 -0.20 0.36 -1.10 0.00
when 46 -1.75 0.42 55 62 0.89 0.94 0.89 -0.30 0.71 -0.50 0.00
think 47 -1.75 0.42 55 62 0.89 0.94 0.82 -0.50 0.53 -1.00 0.00
stand 309 -1.76 0.45 46 52 0.88 0.94 1.13 0.50 143 0.80 0.00
center 334 -1.76 0.45 46 52 0.88 0.94 0.91 -0.20 0.64 -0.50 0.00
yourself 812 -1.78 0.41 103 110 0.94 0.94 0.96 0.00 043 -0.80 0.00
bar 836 -1.78 0.41 103 110 0.94 0.94 1.00 0.10 0.71 -0.20 0.00
because 62 -1.80 0.41 53 61 0.87 0.95 0.88 -0.30 0.74 -0.30 0.00
system 179 -1.81 0.41 52 60 0.87 0.95 0.96 0.00 0.83 -0.20 0.00
always 183 -1.81 0.41 52 60 0.87 0.95 0.97 0.00 0.78 -0.30 0.00
police 616 -1.81 0.44 101 107 0.94 0.95 0.99 0.00 2.41 1.70 0.00
win 377  -1.82 0.43 51 58 0.88 0.95 1.04 0.20 0.85 -0.10 0.00
color 378 -1.82 0.43 51 58 0.88 0.95 1.1 0.40 147 1.00 0.00
drive 387 -1.82 0.43 51 58 0.88 0.95 1.20 0.70 145 0.90 0.00
difficult 470 -1.83 0.41 53 61 0.87 0.95 1.01 0.10 0.83 -0.10 0.00
forget 651 -1.84 0.37 109 124 0.88 0.95 1.38 1.30 0.74 -0.20 0.82
wood 1465 -1.84 0.79 58 59 0.98 0.95 0.61 -0.30 0.31 -0.50 -042
respect 681 -1.85 0.37 115 124 0.93 0.95 1.02 0.10 0.77 -0.20 0.00
son 687 -1.85 0.37 115 124  0.93 0.95 0.90 -0.20 0.84 0.00 0.00




9LE

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
television 795 -1.87 0.40 104 112 093 0.95 0.89 -0.30 0.52 -0.70 0.00
stress 1042 -1.87 0.39 113 121 0.93 0.95 0.87 -0.30 0.64 -040 0.00
line 274 -1.88 0.44 50 57 088 0.95 1.17 0.60 0.92 0.00 0.00
seat 851 -1.89 0.42 104 111 0.94 095 0.79 -0.60 0.34 -1.10 0.00
total 569 -1.90 0.41 54 62 087 0.95 1.29 1.00 143 0.90 0.00
restaurant 918 -1.91 0.42 104 111 0.94 095 0.88 -0.20 0.59 -040 0.00
shop 437 -1.93 0.45 53 59 090 0.95 0.97 0.00 0.91 0.00 0.00
life 111 -1.96 0.50 55 60 092 0.95 0.91 -0.10 0.65 -0.30 0.00
point 131 -1.96 0.50 55 60 092 0.95 1.06 0.20 0.96 010 0.00
meet 135 -1.96 0.50 55 60 092 0.95 0.86 -0.20 1.02 0.20 0.00
sleep 826 -1.96 0.44 104 110 095 0.95 1.02 0.10 0.86 0.00 0.00
touch 833 -1.96 0.44 104 110 095 0.95 1.05 0.20 111 0.30 0.00
deep 839 -1.96 0.44 104 110 095 0.95 0.93 -0.10 0.60 -040 0.00
clean 841 -1.96 0.44 104 110 095 0.95 1.00 0.10 0.57 -040 0.00
news 546 -1.97 0.49 51 56 091 0.95 1.25 0.70 192 120 0.00
year 58 -1.98 0.43 54 61 0.89 0.95 0.97 0.00 0.59 -0.60 0.00
nothing 336 -1.98 0.49 47 52 090 0.95 0.90 -0.10 0.59 -0.50 0.00
page 652 -2.00 0.39 116 124 094 0.95 1.29 1.00 3.19 240 0.00
image 704 -2.00 0.42 97 104 093 0.95 1.25 0.80 234 150 0.00
drug 721 -2.00 0.42 97 104 093 0.95 0.82 -0.50 0.37 -0.80 0.00
answer 355 -2.01 0.45 52 58 090 0.96 1.1 0.40 0.85 0.00 0.00
history 385 -2.01 0.45 52 58 090 0.96 1.09 0.30 1.24 0.50 0.00
game 393 -2.01 0.45 52 58 090 0.96 1.17 0.50 1.38 0.80 0.00
bank 627 -2.02 0.48 102 107 095 0.96 1.01 0.10 0.59 -0.30 0.00
interview 784 -2.03 0.42 105 112 094 0.96 0.88 -0.20 0.73 -0.20 0.00
important 190 -2.07 0.44 44 60 073 0.96 2.14 2.90 177 130 1.82
choice 565 -2.07 0.43 53 62 085 0.96 1.37 1.20 177 130 0.37
garden 971 -2.07 0.41 105 112 094 0.96 0.90 -0.20 144 070 0.00
performance 559 -2.08 0.43 55 62 089 0.96 1.16 0.60 1.78 130 0.00
listen 573 -2.08 0.43 55 62 089 0.96 1.16 0.60 0.77 -0.20 0.00
check 580 -2.08 0.43 55 62 089 0.96 1.09 0.30 1.25 050 0.00
baby 870 -2.08 0.45 105 111 0.95 0.96 1.14 0.40 1.87 110 0.00
search 888 -2.08 0.45 105 111 0.95 0.96 1.18 0.60 1.24 050 0.00
balance 906 -2.10 0.45 105 111 0.95 0.96 1.09 0.30 192 110 0.00
song 940 -2.10 0.45 105 111 0.95 0.96 1.03 0.10 1.00 0.20 0.00
beach 1295 -2.12 0.69 50 53 094 0.96 1.07 0.20 0.52 -0.10 0.00




LLE

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
staff 431 -2.16 0.49 54 59 0.92 0.96 1.02 0.10 1.35 0.70 0.00
drink 655 -2.16 0.42 117 124  0.94 0.96 0.99 0.00 1.27 050 0.00
catch 683 -2.16 0.42 117 124  0.94 0.96 1.06 0.20 0.58 -040 0.00
bed 694 -2.16 0.42 117 124  0.94 0.96 1.04 0.20 167 1.00 0.00
and 3 -217 0.49 57 62 0.92 0.96 1.07 0.30 0.77 -0.20 0.00
with 18 -2.17 0.49 57 62 0.92 0.96 0.77 -0.50 0.39 -1.10 0.00
like 45 -2.17 0.49 57 62 0.92 0.96 1.02 0.10 0.66 -040 0.00
where 86 -2.17 0.46 55 61 0.90 0.96 0.86 -0.30 0.83 0.00 0.00
score 822 -2.17 0.48 105 110 0.95 0.96 0.90 -0.10 1.74 1.00 0.00
live 153 -2.18 0.46 54 60 0.90 0.96 1.14 0.50 1.00 0.10 0.00
woman 169 -2.18 0.46 54 60 0.90 0.96 0.95 0.00 0.82 -0.10 0.00
under 193 -2.18 0.46 54 60 0.90 0.96 0.84 -0.40 046 -0.90 0.00
need 90 -2.19 0.46 49 61 0.80 0.96 1.80 2.00 153 090 1.30
believe 225 -2.19 0.53 47 54 0.87 0.96 1.47 1.10 0.98 0.10 0.81
drop 640 -2.19 0.51 98 107 0.92 0.96 2.02 2.00 198 110 1.24
door 490 -2.21 0.46 55 61 0.90 0.96 0.82 -0.40 0.68 -0.30 0.00
really 104 -2.23 0.55 56 60 0.93 0.96 1.08 0.30 177 1.00 0.00
man 112 -2.23 0.55 56 60 0.93 0.96 1.23 0.60 1.36 0.60 0.00
interested 142 -2.23 0.55 56 60 0.93 0.96 1.24 0.60 1.04 0.30 0.00
air 542 -2.23 0.54 52 56 0.93 0.96 1.07 0.30 153 0.80 0.00
large 210 -2.24 0.54 50 54 0.93 0.96 0.97 0.00 1.36 0.60 0.00
buy 242 -2.24 0.54 50 54 0.93 0.96 0.85 -0.20 0.85 0.00 0.00
watch 326 -2.24 0.54 48 52 0.92 0.96 1.07 0.20 0.92 010 0.00
slowly 1510 -2.26 1.01 60 61 0.98 0.96 1.01 0.30 0.79 030 0.00
brand 1547 -2.26 1.01 60 61 0.98 0.96 1.01 0.30 0.79 030 0.00
photo 1206 -2.27 1.01 59 60 0.98 0.96 0.88 0.10 0.19 -040 0.00
football 1215 -2.27 1.01 59 60 0.98 0.96 1.04 0.30 246 1.20 0.00
technique 1222 -2.27 1.01 59 60 0.98 0.96 0.88 0.10 0.19 -040 0.00
smoke 1228 -2.27 1.01 59 60 0.98 0.96 1.03 0.30 1.31 0.60 0.00
rain 1230 -2.27 1.01 59 60 0.98 0.96 0.97 0.20 0.37 -0.10 0.00
speaker 1239 -2.27 1.01 59 60 0.98 0.96 1.01 0.30 0.75 020 0.00
mountain 1243 -2.27 1.01 59 60 0.98 0.96 0.88 0.10 0.19 -040 0.00
bag 1250 -2.27 1.01 59 60 0.98 0.96 1.01 0.30 0.77 020 0.00
boat 1302 -2.27 1.01 60 61 0.98 0.97 0.96 0.20 0.36 -0.10 0.00
quiet 1311 -2.27 1.01 60 61 0.98 0.97 1.01 0.30 0.77 020 0.00
nurse 1313 -2.27 1.01 60 61 0.98 0.97 1.03 0.30 110  0.50 0.00




8LE

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

Item # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
winter 1326 -2.27 1.01 60 61 0.98 0.97 0.96 0.20 0.36 -0.10 0.00
tired 1329 -2.27 1.01 60 61 0.98 0.97 1.00 0.30 0.63 0.10 0.00
single 557 -2.28 0.46 56 62 0.90 0.97 1.20 0.60 246 1.80 0.00
arm 621 -2.28 0.53 103 107 0.96 0.97 1.05 0.20 190 1.10 0.00
move 200 -2.32 0.48 50 60 0.83 0.97 1.61 1.50 114 040 1.05
sound 390 -2.32 0.51 45 58 0.78 0.97 2.48 2.80 263 190 213
paper 425 -2.32 0.52 53 59 0.90 0.97 1.40 1.00 167 1.00 044
season 750 -2.32 0.47 102 104 0.98 0.97 0.35 -2.30 0.10 -150 -0.74
popular 790 -2.32 0.46 106 112 0.95 0.97 0.95 0.00 0.51 -040 0.11
dark 922 -2.32 0.49 106 111 0.95 0.97 0.89 -0.10 0.31 -0.80 0.00
okay 924 -2.32 0.49 106 111 0.95 0.97 0.82 -0.30 8.03 3.70 0.00
key 659 -2.35 0.44 118 124 0.95 0.97 0.91 -0.10 0.72 -0.10 0.00
shake 1472 -2.37 1.02 58 59 0.98 0.97 1.03 0.30 0.95 040 0.00
ice 1552 -2.37 1.02 57 58 0.98 0.97 1.04 0.30 149 070 0.00
license 1581 -2.37 1.02 57 58 0.98 0.97 1.04 0.30 1.31 0.60 0.00
no 60 -2.40 0.50 56 61 0.92 0.97 1.17 0.50 0.97 010 0.00
after 84 -2.40 0.50 56 61 0.92 0.97 0.73 -0.60 0.34 -1.00 0.00
day 85 -2.40 0.50 56 61 0.92 0.97 1.21 0.60 1.38 0.70 0.00
window 734 -2.40 0.48 99 104 0.95 0.97 0.89 -0.10 0.76 0.00 0.00
volume 1362 -2.40 1.02 57 58 0.98 0.97 1.03 0.30 1.08 0.50 0.00
hate 1378 -2.40 1.02 57 58 0.98 0.97 0.86 0.10 0.17 -040 0.00
end 152 -2.41 0.49 55 60 0.92 0.97 0.90 -0.10 0.98 0.10 0.00
cool 1154 -2.41 1.01 61 62 0.98 0.97 1.03 0.30 123 0.60 0.00
wave 1156 -2.41 1.01 61 62 0.98 0.97 1.03 0.30 0.95 040 0.00
camp 1163 -2.41 1.01 61 62 0.98 0.97 0.86 0.10 0.16 -0.50 0.00
email 1167 -2.41 1.01 61 62 0.98 0.97 1.03 0.30 1.00 040 0.00
river 1174 -2.41 1.01 61 62 0.98 0.97 1.06 0.30 7.03 240 0.00
driver 1198 -2.41 1.01 61 62 0.98 0.97 1.02 0.30 0.91 030 0.00
team 407 -2.42 0.54 55 59 0.93 0.97 1.13 0.40 148 0.80 0.00
table 450 -2.42 0.54 55 59 0.93 0.97 1.13 0.40 214 140 0.00
taxi 1146 -2.42 1.01 68 69 0.99 0.97 1.01 0.30 0.78 020 0.00
not 14 -2.43 0.54 58 62 0.94 0.97 1.1 0.30 0.93 010 0.00
we 16 -2.43 0.54 58 62 0.94 1.00 1.15 0.40 1.06 0.30 0.00
this 19 -2.43 0.54 58 62 0.94 0.97 1.01 0.10 1.71 1.00 0.00
if 34 -2.43 0.54 58 62 0.94 0.97 1.13 0.40 1.01 0.20 0.00
one 35 -2.43 0.54 58 62 0.94 0.97 1.17 0.50 210 140 0.00




6L¢

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

ltem # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.

can 38 -243 0.54 58 62 094 0.97 0.92 0.00 0.64 -0.30 0.00
phone 479  -2.43 0.50 56 61 0.92 0.97 1.1 0.40 0.74 -0.10 0.00
teacher 496  -2.43 0.50 56 61 0.92 0.97 1.15 0.50 0.78 0.00 0.00
target 797  -243 0.48 107 112  0.96 0.97 0.92 0.00 0.69 -0.10 0.00
natural 816  -2.43 0.53 106 110 0.96 0.97 0.89 -0.10 118 040 0.00
chair 1058  -2.45 1.01 65 66  0.98 0.97 0.95 0.20 0.30 -0.20 0.00
say 30 -2.46 0.54 56 62 0.90 0.97 1.27 0.70 1.06 0.30 0.63
half 365 -2.46 0.53 51 58 0.88 0.97 1.66 1.40 1.00 0.20 0.81
town 364 -2.50 0.54 54 58  0.93 0.97 1.14 0.40 1.34 0.60 0.00
music 392  -2.50 0.54 54 58 0.93 0.97 1.05 0.20 0.67 -0.20 0.00
free 395 -2.50 0.54 54 58 0.93 0.97 1.12 0.40 1.06 0.30 0.00
dress 898  -2.55 0.54 107 111 0.96 0.97 094 0.00 235 1.30 0.00
enjoy 504  -2.56 0.61 53 56  0.95 0.97 1.14 0.40 114 040 0.00
nice 506  -2.56 0.61 53 56  0.95 0.97 1.08 0.30 3.78 200 0.00
boy 510 -2.56 0.61 53 56  0.95 0.97 1.04 0.20 0.83 0.10 0.00
happy 513  -2.56 0.61 53 56  0.95 0.97 1.14 0.40 111 040 0.00
summer 654  -2.56 0.48 119 124  0.96 0.97 0.98 0.00 0.35 -0.70 0.00
write 121 -2.57 0.62 57 60 0.95 0.97 0.70 -0.50 0.26 -0.80 0.00
talk 137  -2.57 0.62 57 60 0.95 0.97 0.93 0.00 122 050 0.00
high 148  -2.57 0.62 57 60 0.95 0.97 0.82 -0.20 0.31 -0.60 0.00
month 209 -2.57 0.62 51 54  0.94 0.97 0.80 -0.20 0.51 -040 0.00
plan 232 -2.57 0.62 51 54  0.94 0.97 1.17 0.40 150 0.80 0.00
office 343  -2.57 0.61 49 52  0.94 0.97 1.06 0.20 0.92 020 0.00
stay 345  -2.57 0.61 49 52  0.94 0.97 1.02 0.20 1.20 050 0.00
stop 347  -2.57 0.61 49 52  0.94 0.97 1.10 0.30 1.74 0.90 0.00
level 262  -2.59 0.55 53 57  0.93 0.97 1.22 0.60 111 0.30 0.00
low 283  -2.59 0.55 53 57  0.93 0.97 1.23 0.60 242 150 0.00
memory 938 -2.59 0.54 107 111 0.96 0.97 1.21 0.50 0.76 0.00 0.00
finish 609 -2.60 0.61 104 107  0.97 0.97 1.04 0.20 1.33 0.60 0.00
art 646  -2.60 0.61 104 107  0.97 0.97 0.98 0.10 1.38 0.60 0.00
challenge 766  -2.62 0.52 106 112  0.95 0.97 1.44 1.00 343 190 047
what 51 -2.67 0.55 57 61 0.93 0.98 1.16 0.40 0.79 0.00 0.00
first 78  -2.67 0.55 57 61 0.93 0.98 1.10 0.30 0.58 -0.30 0.00
many 99  -2.67 0.55 57 61 0.93 0.98 1.01 0.10 1.70 0.90 0.00
week 157  -2.67 0.54 56 60 0.93 0.98 1.13 0.40 154 0.80 0.00
play 158  -2.67 0.54 56 60 0.93 0.98 1.06 0.20 110  0.30 0.00




08¢

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

ltem # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
radio 1043 -2.68 0.53 117 121 0.97 0.98 0.88 -0.10 0.34 -0.50 0.00
bird 1269 -2.68 0.81 51 53 0.96 0.98 0.56 -0.70 0.09 -0.50 0.00
novel 1276 -2.68 0.81 51 53 0.96 0.98 1.21 0.50 0.74 030 0.00
earth 1286 -2.68 0.81 51 53 0.96 0.98 1.30 0.60 195 090 0.00
club 760 -2.69 0.53 108 112 0.96 0.98 1.16 0.40 1.02 0.30 0.00
movie 762 -2.69 0.53 108 112 0.96 0.98 0.85 -0.20 0.20 -0.90 0.00
hospital 782 -2.69 0.53 108 112 0.96 0.98 0.88 -0.10 0.98 030 0.00
cut 456 -2.70 0.55 57 61 0.93 0.98 0.97 0.00 0.66 -0.20 0.00
eat 476 -2.70 0.55 57 61 0.93 0.98 0.88 -0.10 0.54 -040 0.00
have 8 -2.75 0.61 59 62 0.95 0.98 0.91 0.00 0.73 0.00 0.00
all 33 -2.75 0.61 59 62 0.95 0.98 1.10 0.30 1.27 050 0.00
who 44 -2.75 0.61 59 62 0.95 0.98 0.94 0.00 128 0.50 0.00
make 48 -2.75 0.61 59 62 0.95 0.98 1.08 0.30 1.24 050 0.00
time 49 -2.75 0.61 59 62 0.95 0.98 1.08 0.30 1.27 050 0.00
short 419 -2.75 0.61 56 59 0.95 0.98 1.1 0.30 1.01 0.20 0.00
event 442 -2.75 0.61 56 59 0.95 0.98 1.00 0.10 0.50 -040 0.00
father 448 -2.75 0.61 56 59 0.95 0.98 1.17 0.40 1.70 0.90 0.00
bus 810 -2.75 0.60 107 110 0.97 0.98 0.93 0.00 1.01 0.30 0.00
star 845 -2.75 0.60 107 110 0.97 0.98 1.05 0.20 143 0.70 0.00
look 75 -2.79 0.57 58 61 0.95 0.98 1.07 0.30 453 250 -0.20
long 115 -2.79 0.68 60 60 1.00 0.98 MIN — — — -1.14
again 175 -2.79 0.57 52 60 0.87 0.98 2.24 2.20 156 0.80 1.40
hope 250 -2.79 0.67 50 54 0.93 0.98 1.44 0.80 099 030 0.69
park 657 -2.81 0.53 120 124 0.97 0.98 1.17 0.50 1.28 0.50 0.00
mental 1647 -2.90 1.06 52 53 0.98 0.98 1.24 0.50 142 0.80 0.00
hair 912 -2.92 0.62 108 111 0.97 0.98 1.12 0.30 0.52 0.00 0.00
idea 251 -2.93 0.62 54 57 0.95 0.98 1.19 0.50 152 0.70 0.00
party 299 -2.93 0.62 54 57 0.95 0.98 1.22 0.50 273 150 0.00
try 125 -2.98 0.73 54 60 0.90 0.98 2.76 2.10 242 120 2.08
top 375 -2.98 0.65 50 58 0.86 0.98 3.05 2.60 252 140 229
mistake 1150 -2.98 1.33 68 69 0.99 0.98 1.74 0.90 153 0.80 0.75
why 154 -3.00 0.61 57 60 0.95 0.98 1.06 0.20 0.73 0.00 0.00
world 156 -3.00 0.61 57 60 0.95 0.98 1.15 0.40 148 0.70 0.00
house 165 -3.00 0.61 57 60 0.95 0.98 0.82 -0.20 0.36 -0.60 0.00
book 171 -3.00 0.61 57 60 0.95 0.98 1.03 0.20 0.53 -0.30 0.00
keep 177  -3.00 0.61 57 60 0.95 0.98 0.87 -0.10 047 -040 0.00




I8¢

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

ltem # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
small 186 -3.00 0.61 57 60 0.95 0.98 1.06 0.20 1.02 0.30 0.00
just 64 -3.01 0.62 58 61 0.95 0.98 0.96 0.00 1.27 050 0.00
use 68 -3.01 0.62 58 61 0.95 0.98 0.97 0.10 115 040 0.00
back 94 -3.01 0.62 58 61 0.95 0.98 1.02 0.20 230 1.30 0.00
story 306 -3.01 0.73 50 52 0.96 0.98 0.97 0.10 0.61 0.00 0.00
walk 339 -3.01 0.73 50 52 0.96 0.98 1.05 0.20 0.82 020 0.00
sorry 765 -3.02 0.61 109 112  0.97 0.98 1.21 0.50 5.63 240 0.00
young 238 -3.03 0.74 52 54 0.96 0.98 0.85 0.00 0.68 0.00 0.00
close 239 -3.03 0.74 52 54 0.96 0.98 1.16 0.40 458 220 0.00
student 248 -3.03 0.74 52 54 0.96 0.98 0.85 0.00 0.68 0.00 0.00
face 249 -3.03 0.74 52 54 0.96 0.98 1.13 0.40 111 040 0.00
child 102 -3.04 0.75 58 60 0.97 0.98 0.64 -0.40 0.12 -0.80 0.00
girl 463 -3.04 0.62 58 61 0.95 0.98 1.15 0.40 0.86 0.10 0.00
white 482 -3.04 0.62 58 61 0.95 0.98 0.88 0.00 0.37 -0.50 0.00
sea 985 -3.04 0.60 109 112  0.97 0.98 1.03 0.20 153 0.70 0.00
smile 988 -3.04 0.60 109 112  0.97 0.98 0.94 0.00 143 070 0.00
stage 551 -3.11 0.62 59 62 0.95 0.98 1.02 0.10 0.74 0.00 0.00
chance 560 -3.11 0.62 59 62 0.95 0.98 1.19 0.50 112 040 0.00
skill 685 -3.13 0.61 121 124 0.98 0.98 1.12 0.30 0.77 010 0.00
brother 820 -3.18 0.73 108 110 0.98 0.99 1.06 0.30 1.06 040 0.00
fish 827 -3.18 0.73 108 110 0.98 0.99 1.09 0.30 0.93 030 0.00
easy 408 -3.20 0.74 57 59 0.97 0.99 0.91 0.00 0.95 030 0.00
black 411 -3.20 0.74 57 59 0.97 0.99 1.13 0.40 205 1.10 0.00
morning 434 -3.20 0.74 57 59 0.97 0.99 0.95 0.10 043 -0.30 0.00
normal 854 -3.33 0.74 109 111 0.98 0.99 1.01 0.20 047 0.00 0.00
blue 857 -3.33 0.74 109 111 0.98 0.99 1.03 0.20 0.30 -0.20 0.00
push 867 -3.33 0.74 109 111 0.98 0.99 0.78 -0.10 0.16 -0.50 0.00
fly 880 -3.33 0.74 109 111 0.98 0.99 0.80 -0.10 0.20 -040 0.00
dog 894 -3.33 0.74 109 111 0.98 0.99 1.16 0.40 463 190 0.00
oil 897 -3.33 0.74 109 111 0.98 0.99 1.10 0.30 240 110 0.00
newspaper 928 -3.38 0.74 109 111 0.98 0.99 0.85 0.00 0.14 -040 0.00
room 254 -3.39 0.75 55 57 0.96 0.99 0.98 0.10 0.35 -0.30 0.00
night 270 -3.39 0.75 55 57 0.96 0.99 1.14 0.40 263 1.30 0.00
speak 284 -3.39 0.75 55 57 0.96 0.99 1.1 0.30 0.67 0.00 0.00
yesterday 703 -3.43 0.73 102 104 0.98 0.99 0.92 0.00 252 120 0.00
tomorrow 726 -3.43 0.73 102 104 0.98 0.99 1.13 0.40 479 180 0.00




8¢

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem
ltem # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
tree 738 -3.43 0.73 102 104 0.98 0.99 1.03 0.20 0.55 010 0.00
home 161 -3.45 0.74 58 60 0.97 0.99 1.02 0.20 0.52 -0.10 0.00
hand 198 -3.45 0.74 58 60 0.97 0.99 0.93 0.10 0.30 -040 0.00
telephone 1034 -3.45 0.73 119 121 0.98 0.99 1.06 0.30 0.69 020 0.00
hotel 759 -3.46 0.73 110 112 0.98 0.99 1.00 0.20 0.70 0.20 0.00
beautiful 792 -3.46 0.73 110 112 0.98 0.99 1.00 0.20 0.70 0.20 0.00
see 50 -3.47 0.83 61 62 0.98 0.99 0.47 -0.60 0.08 -0.90 -0.38
dream 965 -3.47 0.73 110 112 0.98 0.99 0.96 0.10 042 0.00 -0.01
dance 958 -3.48 0.73 110 112 0.98 0.99 1.06 0.30 1.01 040 0.00
sister 963 -3.48 0.73 110 112 0.98 0.99 1.10 0.30 213 1.00 0.00
map 1210 -3.49 1.83 60 60 1.00 0.99 MIN — — — —
busy 1231 -3.49 1.83 60 60 1.00 0.99 MIN — — — —
ticket 1247 -3.49 1.83 60 60 1.00 0.99 MIN — — — —
wake 1506 -3.49 1.83 61 61 1.00 0.99 MIN — — — —
frame 1509 -3.49 1.83 61 61 1.00 0.99 MIN — — — —
kitchen 1305 -3.50 1.83 61 61 1.00 0.99 MIN — — — —
jump 1322 -3.50 1.83 61 61 1.00 0.99 MIN — — — —
spring 1330 -3.50 1.83 61 61 1.00 0.99 MIN — — — —
lunch 1332 -3.50 1.83 61 61 1.00 0.99 MIN — — — —
coach 1340 -3.50 1.83 61 61 1.00 0.99 MIN — — — —
plus 1254 -3.54 1.09 52 53 0.98 0.99 1.35 0.60 6.48 1.80 0.00
desk 1586 -3.59 1.83 58 58 1.00 0.99 MIN — — — —
tea 1597 -3.59 1.83 58 58 1.00 0.99 MIN — — — —
wash 1366 -3.62 1.83 58 58 1.00 0.99 MIN — — — —
actor 1367 -3.62 1.83 58 58 1.00 0.99 MIN — — — —
egg 1379 -3.62 1.83 58 58 1.00 0.99 MIN — — — —
camera 1388 -3.62 1.83 58 58 1.00 0.99 MIN — — — —
swim 1389 -3.62 1.83 58 58 1.00 0.99 MIN — — — —
coffee 1393 -3.62 1.83 58 58 1.00 0.99 MIN — — — —
museum 1395 -3.62 1.83 58 58 1.00 0.99 MIN — — — —
ball 1199 -3.63 1.83 62 62 1.00 0.99 MIN — — — —
speed 1104 -3.64 1.83 69 69 1.00 0.99 MIN — — — —
partner 1134 -3.64 1.83 69 69 1.00 0.99 MIN — — — —
title 1055 -3.67 1.83 66 66 1.00 0.99 MIN — — — —
sample 1060 -3.67 1.83 66 66 1.00 0.99 MIN — — — —
video 1063 -3.67 1.83 66 66 1.00 0.99 MIN — — — —




€8¢

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem
ltem # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
weather 1066 -3.67 1.83 66 66 1.00 0.99 MIN — — — —
water 322 -3.74 1.02 51 52 0.98 0.99 1.06 0.30 280 1.20 0.00
power 331 -3.74 1.02 51 52 0.98 0.99 1.06 0.30 3.81 1.50 0.00
test 332 -3.74 1.02 51 52 0.98 0.99 1.04 0.30 1.34 070 0.00
mother 338 -3.74 1.02 51 52 0.98 0.99 1.02 0.30 0.81 040 0.00
friend 208 -3.77 1.03 53 54 0.98 0.99 1.07 0.30 1.21 0.60 0.00
voice 607 -3.77 1.02 106 107 0.99 0.99 0.93 0.20 0.14 -0.10 0.00
last 101 -3.79 1.03 59 60 0.98 0.99 1.12 0.40 436 1.60 0.00
down 109 -3.79 1.03 59 60 0.98 0.99 1.12 0.40 345 140 0.00
change 113 -3.79 1.03 59 60 0.98 0.99 1.00 0.30 0.28 0.00 0.00
great 124 -3.79 1.03 59 60 0.98 0.99 0.79 0.00 0.10 -0.20 0.00
help 133 -3.79 1.03 59 60 0.98 0.99 1.12 0.40 8.32 230 0.00
old 144  -3.79 1.03 59 60 0.98 0.99 0.79 0.00 0.10 -0.20 0.00
school 146 -3.79 1.03 59 60 0.98 0.99 0.85 0.10 0.13 -0.20 0.00
know 41 -3.80 0.96 60 62 0.97 0.99 1.56 0.80 0.81 030 0.79
present 275 -3.80 0.89 53 57 0.93 0.99 2.81 1.80 254 120 2.06
gift 1425 -3.85 1.84 61 61 1.00 0.99 MIN — — — —
network 846 -3.91 1.02 109 110 0.99 0.99 0.94 0.20 0.15 0.00 0.00
body 401 -3.93 1.02 58 59 0.98 0.99 1.07 0.30 1.80 0.90 0.00
he 11 -3.94 1.02 61 62 0.98 0.99 1.06 0.30 1.24 0.60 0.00
she 24  -3.94 1.02 61 62 0.98 0.99 1.06 0.30 1.29 0.60 0.00
go 31 -394 1.02 61 62 0.98 0.99 1.07 0.30 2.31 1.10 0.00
goal 855 -4.06 1.02 110 111 0.99 0.99 1.09 0.40 3.36 140 0.00
cold 866 -4.06 1.02 110 111 0.99 0.99 1.06 0.30 0.54 030 0.00
green 939 -4.12 1.03 110 111 0.99 0.99 1.08 0.30 0.63 050 0.00
member 266 -4.14 1.03 56 57 0.98 0.99 1.05 0.30 0.55 020 0.00
train 289 -4.14 1.03 56 57 0.98 0.99 0.86 0.10 0.14 -0.20 0.00
size 705 -4.16 1.02 103 104 0.99 0.99 1.07 0.30 227 110 0.00
mark 743 -4.16 1.02 103 104 0.99 0.99 0.99 0.30 0.23 020 0.00
family 172 -4.19 1.02 59 60 0.98 0.99 0.99 0.30 0.35 0.00 0.00
every 180 -4.19 1.02 59 60 0.98 0.99 1.02 0.30 0.51 010 0.00
study 187 -4.19 1.02 59 60 0.98 0.99 1.06 0.30 1.06 0.50 0.00
doctor 763 -4.20 1.02 111 112  0.99 0.99 1.07 0.30 131 0.80 0.00
card 781 -4.20 1.02 111 112  0.99 0.99 1.05 0.30 0.62 040 0.00
now 70 -4.21 1.03 60 61 0.98 0.99 1.04 0.30 0.51 020 0.00
come 65 -4.24 1.04 58 61 0.95 0.99 3.16 1.70 424 160 220
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

ltem # measure SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
dinner 1115  -4.24 2.47 69 69 1.00 0.99 MIN — — — -1.00
animal 587 -4.32 1.03 61 62 0.98 1.00 1.08 0.30 123 0.70 0.00
flower 1299 -4.88 1.88 53 53 1.00 1.00 MIN — — — —
picture 509 -4.99 1.84 56 56 1.00 1.00 MIN — — — —
money 201 -5.02 1.84 54 54 1.00 1.00 MIN — — — —
name 206 -5.02 1.84 54 54 1.00 1.00 MIN — — — —
read 207 -5.02 1.84 54 54 1.00 1.00 MIN — — — —
open 214 -5.02 1.84 54 54 1.00 1.00 MIN — — — —
yes 228 -5.02 1.84 54 54 1.00 1.00 MIN — — — —
love 229 -5.02 1.84 54 54 1.00 1.00 MIN — — — —
today 246 -5.02 1.84 54 54 1.00 1.00 MIN — — — —
number 127 -5.04 1.84 60 60 1.00 1.00 MIN — — — —
start 136 -5.04 1.84 60 60 1.00 1.00 MIN — — — —
you 10 -5.17 1.84 62 62 1.00 1.00 MIN — — — —
I 20 -5.17 1.84 62 62 1.00 1.00 MIN — — — —
box 860 -5.30 1.84 111 111 1.00 1.00 MIN — — — —
message 862 -5.30 1.84 111 111 1.00 1.00 MIN — — — —
car 260 -5.39 1.84 57 57 1.00 1.00 MIN — — — —
city 269 -5.39 1.84 57 57 1.00 1.00 MIN — — — —
hard 298 -5.39 1.84 57 57 1.00 1.00 MIN — — — —
station 709 -5.39 1.84 104 104 1.00 1.00 MIN — — — —
player 715 -5.39 1.84 104 104 1.00 1.00 MIN — — — —
mix 1027 -5.41 1.84 121 121 1.00 1.00 MIN — — — —
next 151 -543 1.84 60 60 1.00 1.00 MIN — — — —
guestion 181 -543 1.84 60 60 1.00 1.00 MIN — — — —
big 184 -543 1.84 60 60 1.00 1.00 MIN — — — —
run 192 -543 1.84 60 60 1.00 1.00 MIN — — — —
red 800 -543 1.84 112 112  1.00 1.00 MIN — — — —
good 56 -5.45 1.84 61 61 1.00 1.00 MIN — — — —
people 57 -5.45 1.84 61 61 1.00 1.00 MIN — — — —
very 63 -545 1.84 61 61 1.00 1.00 MIN — — — —
new 79 -545 1.84 61 61 1.00 1.00 MIN — — — —

Note. NGSL # = the item’s ranking in the New General Service List; Obs. ave. = the observed average calculated by dividing the Total
score by the Total count; Fair ave. = the fair average measure, which accounts for systematic bias across facets; ltem displ. = Item
displacement, representing the distance between the anchor items’ original estimates and their estimates on the weekly vocabulary
knowledge tests.



APPENDIX F

PHONOLOGICAL RASCH ITEM MEASUREMENTS

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit Outfit Item

G8¢

Item # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
threat 1346 6.91 1.83 0 61 0.00 0.00 MAX — — — —
conservative 1618 6.53 1.84 0 53 0.00 0.00 MAX — — — —
opposition 1620 6.53 1.84 0 53 0.00 0.00 MAX — — — —
debt 1622 6.53 1.84 0 53 0.00 0.00 MAX — — — —
participant 1648 6.53 1.84 0 53 0.00 0.00 MAX — — — —
nor 966 5.51 0.72 2 112 0.02 0.01 1.06 0.30 1.05 050 0.00
guote 1431 4.91 0.73 2 61 0.03 0.01 1.02 0.20 0.75 0.00 0.00
reveal 1122 464 0.60 3 69 0.04 0.01 1.00 0.10 0.84 0.00 0.00
increasingly 1610 457 0.73 2 53 0.04 0.01 1.06 0.30 0.98 040 0.00
declare 1632 457 0.73 2 53 0.04 0.01 1.03 0.20 1.02 040 0.00
relatively 1324 453 0.60 3 61 0.05 0.02 1.04 0.20 0.85 0.00 0.00
troop 1455 449 0.54 4 59 0.07 0.02 0.95 0.00 055 -0.60 0.00
council 1420 448 0.60 3 61 0.05 0.02 0.95 0.00 065 -0.20 0.00
certain 451 4.41 1.02 1 61 0.02 0.02 1.04 0.30 1.09 0.60 0.00
procedure 1166 437 0.48 5 62 0.08 0.02 0.76 -0.60 0.36 -1.20 0.00
operate 914 429 047 5 111 0.05 0.02 0.96 0.00 0.51 -0.30 0.00
emerge 1209 418 0.53 4 60 0.07 0.02 0.91 0.00 056 -0.60 0.00
presence 1184 416  0.45 6 62 0.10 0.02 0.97 0.00 0.65 -0.60 0.00
relief 1621 413  0.61 3 53 0.06 0.02 0.78 -0.30 028 -0.60 0.00
transfer 1108 4.08 047 5 69 0.07 0.02 1.04 0.20 0.99 010 0.00
federal 1121 4.08 047 5 69 0.07 0.02 0.96 0.00 0.67 -0.50 0.00
identify 805 4.01 0.43 6 110 0.05 0.03 0.96 0.00 0.71 0.00 0.00
accord 522 3.99 0.77 2 56 0.04 0.03 0.77 -0.10 0.37 0.00 0.00
conclude 1353 3.96 042 7 58 0.12 0.03 1.00 0.00 0.91 0.00 0.00
vary 1357 3.96 042 7 58 0.12 0.03 0.92 -0.10 0.85 -0.20 0.00
necessarily 1507 3.96 048 5 61 0.08 0.03 1.01 0.10 0.89 0.00 0.00
threaten 1519 3.96 048 5 61 0.08 0.03 0.84 -0.30 0.52 -0.80 0.00
assume 869 3.92 037 9 111 0.08 0.03 0.83 -0.50 046 -0.90 0.00
toward 406 3.89 0.74 2 59 0.03 0.03 1.06 0.30 0.51 0.10 0.00
apart 1119 3.88 044 6 69 0.09 0.03 1.03 0.20 095 0.00 0.00
arrest 1496 3.82 042 7 59 0.12 0.03 0.95 0.00 0.73 -0.50 0.00
unless 1003 3.81 0.38 8 121 0.07 0.03 0.94 -0.10 0.51 -040 0.00




98¢

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
honor 1623 3.81 0.53 4 53 0.08 0.03 0.99 0.10 0.72 0.00 0.00
currently 1291 3.80 050 5 53 0.09 0.03 0.82 -0.40 044 -040 0.00
election 757 3.79 0.35 10 112 0.09 0.03 0.75 -1.00 0.38 -1.20 0.00
executive 1057 3.78 0.38 9 66 0.14 0.03 0.93 -0.10 0.79 -040 0.00
sort 316 3.71 0.74 2 52 0.04 0.03 1.06 0.30 0.67 010 0.00
grant 1145 3.70 041 7 69 0.10 0.03 1.07 0.30 1.03 0.20 0.00
vehicle 1406 3.70 044 6 61 0.10 0.03 1.03 0.20 115 040 0.00
role 468 3.68 0.73 2 61 0.03 0.03 1.03 0.20 0.74 010 0.00
extent 1173 3.65 0.38 9 62 0.15 0.04 0.99 0.00 0.83 -0.30 0.00
asset 1499 3.65 040 8 59 0.14 0.04 0.77 -0.80 0.56 -1.10 0.00
convince 1356 3.64 0.38 9 58 0.16 0.04 0.83 -0.60 0.65 -0.90 0.00
commitment 1505 3.57 041 7 61 0.11 0.04 0.97 0.00 1.00 0.10 0.00
department 736 3.56 0.41 7 104 0.07 0.04 0.93 -0.10 0.73 0.00 0.00
career 891 3.56 0.33 12 111 0.11 0.04 0.82 -0.70 0.50 -1.00 0.00
claim 501 350 0.64 3 56 0.05 0.04 0.83 -0.10 041 -0.20 0.00
involve 379 345 0.73 2 58 0.03 0.04 0.93 0.00 047 -0.30 0.00
investment 821 342 0.35 10 110 0.09 0.04 0.88 -0.40 047 -0.80 0.00
firm 628 3.41 0.33 11 107 0.10 0.04 1.00 0.00 0.72 -0.30 0.00
settle 1301 3.41 0.39 8 61 0.13 0.04 0.96 0.00 0.75 -0.50 0.00
broad 1328 3.41 0.39 8 61 0.13 0.04 0.93 -0.10 0.75 -0.50 0.00
revenue 1349 3.41 0.39 8 61 0.13 0.04 0.93 -0.10 0.67 -0.80 0.00
relevant 1502 3.41 0.39 8 61 0.13 0.04 0.96 0.00 0.72 -0.60 0.00
investigate 1531 3.41 0.39 8 61 0.13 0.04 094 -0.10 0.83 -0.30 0.00
provision 1538 3.41 0.39 8 61 0.13 0.04 1.06 0.30 0.90 -0.10 0.00
relative 1086 340 0.34 12 66 0.18 0.05 0.77 -1.20 0.59 -140 0.00
institution 1135 3.40 0.37 9 69 0.13 0.05 0.88 -0.40 0.72 -0.70 0.00
guarantee 1568 3.40 0.37 10 58 0.17 0.05 0.95 -0.10 0.78 -0.50 0.00
confirm 1204 3.37 0.39 8 60 0.13 0.05 0.91 -0.20 0.74 -0.50 0.00
consequence 1226 3.37 0.39 8 60 0.13 0.05 0.95 -0.10 0.78 -040 0.00
contribution 1271 3.37 043 7 53 0.13 0.05 0.78 -0.70 046 -0.60 0.00
ought 1475 3.36 0.37 10 59 0.17 0.05 0.99 0.00 1.04 0.20 0.00
assess 1497 3.36 0.37 10 59 0.17 0.05 0.77 -1.00 0.58 -1.30 0.00
committee 1036 3.33 0.32 12 121 0.10 0.05 0.93 -0.20 0.74 -0.20 0.00
outcome 1624 3.33 045 6 53 0.11 0.05 0.91 -0.20 1.01 0.20 0.00
otherwise 1054 3.29 0.33 13 66 0.20 0.05 1.15 0.80 1.37 120 0.00
investigation 1316 3.28 0.38 8 61 0.13 0.05 0.89 -0.30 0.82 -0.30 0.12
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
witness 1640 328 044 9 53 0.17 0.05 1.31 1.00 118 040 -0.54
prove 748 3.27 037 9 104 0.09 0.05 0.92 -0.20 0.60 -040 0.00
throughout 896 3.27 0.30 15 111 0.14 0.05 0.77 -1.20 0.57 -1.00 0.00
advertise 1170 327 034 12 62 0.19 0.05 0.84 -0.70 0.66 -1.10 0.00
district 1327 3.26 0.37 9 61 0.15 0.05 0.86 -0.50 0.71 -0.70 0.00
particular 467 3.24 0.61 3 61 0.05 0.05 0.90 0.00 0.34 -0.60 0.00
component 1485 3.23 0.36 11 59 0.19 0.05 0.93 -0.20 116 0.50 0.00
affair 1446 3.20 0.38 9 61 0.15 0.05 0.90 -0.30 0.72 -0.50 0.00
scheme 1265 3.19 041 8 53 0.15 0.05 1.06 0.30 0.91 0.00 0.00
path 1293 3.19 041 8 53 0.15 0.05 1.00 0.00 235 1.70 0.00
pull 799 3.18 0.29 16 112 0.14 0.06 1.07 0.40 0.90 -0.10 0.00
reference 877 3.18 0.29 16 111 0.14 0.06 0.80 -1.10 0.94 0.00 0.00
ensure 1151 3.15 0.33 13 62 0.21 0.06 0.88 -0.60 0.73 -0.90 0.00
previously 1560 3.15 0.34 12 58 0.21 0.06 0.94 -0.20 0.83 -0.50 0.00
explanation 1626 3.14 042 7 53 0.13 0.06 0.97 0.00 0.71 -0.30 0.00
researcher 1643 3.14 042 7 53 0.13 0.06 1.26 0.90 1.85 130 0.00
fund 527 3.13 057 4 56 0.07 0.06 1.14 0.40 0.75 0.00 0.00
certainly 536 3.13 057 4 56 0.07 0.06 1.06 0.20 041 -040 0.00
commit 1320 3.13 0.36 10 61 0.16 0.06 1.21 0.90 1.35 1.00 0.00
entirely 1542 3.12 0.36 10 61 0.16 0.06 0.92 -0.20 0.74 -0.70 0.00
thus 684 3.10 0.28 18 124 0.15 0.06 0.88 -0.60 0.62 -0.90 0.00
arrangement 1458 3.10 0.35 12 59 0.20 0.06 1.02 0.10 091 -0.20 0.00
acquire 1462 3.10 0.35 12 59 0.20 0.06 0.94 -0.20 0.96 0.00 0.00
representative 1469 3.10 0.35 12 59 0.20 0.06 0.93 -0.30 0.89 -0.20 0.00
proper 1482 3.10 0.35 12 59 0.20 0.06 0.77 -1.10 0.76 -0.70 0.00
failure 1237 3.09 0.36 10 60 0.17 0.06 0.88 -0.40 0.78 -0.60 0.00
south 1157 3.05 0.32 14 62 0.23 0.06 1.04 0.20 0.93 -0.10 0.00
fully 1176 3.05 0.32 14 62 0.23 0.06 0.89 -0.50 0.78 -0.80 0.00
intend 1112 3.04 0.33 12 69 0.17 0.06 1.00 0.00 1.01 0.10 0.00
engage 1297 3.03 040 9 53 0.17 0.06 0.85 -0.60 0.69 -0.30 0.00
advantage 773 3.02 0.28 18 112 0.16 0.06 0.90 -0.50 058 -1.10 0.00
annual 1175 3.01 0.32 16 62 0.26 0.07 1.5 0.90 110 040 -0.17
principles 1069 298  0.31 16 66 0.24 0.07 0.96 -0.10 0.99 0.00 0.00
circumstance 1227 296 0.35 11 60 0.18 0.07 0.99 0.00 0.85 -0.30 0.00
supposed 610 294  0.29 16 107 0.15 0.07 1.10 0.60 096 0.00 0.00
simply 626 294 0.29 16 107 0.15 0.07 1.02 0.10 0.77 -0.30 0.00




88¢

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

Item # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
obviously 885 294 0.28 19 111 0.17 0.07 0.73 -1.80 046 -1.70 0.00
deny 1427 294 0.35 11 61 0.18 0.07 0.90 -0.40 0.70 -0.80 0.00
civil 1447 294 0.35 11 61 0.18 0.07 0.96 -0.10 0.76 -0.50 0.00
facility 952 293 0.28 18 112 0.16 0.07 0.95 -0.20 1.05 0.20 0.00
estimate 997 293 0.28 18 112 0.16 0.07 0.82 -1.10 0.88 -0.10 0.00
religious 1354 293 0.32 15 58 0.26 0.07 0.70 -2.10 0.57 -210 0.00
abuse 1551 293 0.33 14 58 0.24 0.07 0.82 -1.00 0.73 -1.10 0.00
commission 1591 293 0.33 14 58 0.24 0.07 1.1 0.60 119 0.80 0.00
concern 303 292 0.55 4 52 0.08 0.07 1.04 0.20 0.76 0.00 0.00
operation 848 292 0.29 15 110 0.14 0.07 1.03 0.20 0.74 -040 0.00
contract 714 289 0.33 15 104 0.14 0.07 1.01 0.10 0.58 -0.60 -0.30
insurance 1312 289 0.34 12 61 0.20 0.07 0.97 0.00 0.92 -0.10 0.00
obvious 1321 289 0.34 12 61 0.20 0.07 0.90 -0.40 0.77 -0.70 0.00
possibly 1345 289 0.34 12 61 0.20 0.07 0.92 -0.30 0.91 -0.20 0.00
critical 1283 2.88 0.38 10 53 0.19 0.07 1.03 0.20 0.83 -0.10 0.00
load 1453 288 0.33 14 59 0.24 0.07 0.76 -1.40 0.65 -140 0.00
hire 1512 288 0.34 12 61 0.20 0.07 0.93 -0.30 0.79 -0.60 0.00
consist 1545 288 0.34 12 61 0.20 0.07 0.78 -1.10 0.61 -140 0.00
satisfy 1152 2.84  0.31 16 62 0.26 0.08 1.07 0.50 0.97 0.00 0.00
reform 1213 284 0.34 12 60 0.20 0.08 1.14 0.70 123 0.80 0.00
invest 1364 2.83 0.31 16 58 0.28 0.08 1.01 0.10 0.93 -0.20 0.00
definitely 1555 282 0.32 15 58 0.26 0.08 0.82 -1.10 0.72 -1.20 0.00
whether 273 2.81 0.54 4 57 0.07 0.08 0.98 0.00 147 070 0.00
administration 1044 2.81 0.27 18 121 0.15 0.08 1.03 0.20 0.81 -0.20 0.00
sheet 1614 2.81 0.39 9 53 0.17 0.08 1.24 1.00 129 0.70 0.00
direct 724 280 0.32 13 104 0.13 0.08 0.89 -0.50 0.52 -0.80 0.00
observe 1096 280 0.30 18 66 0.27 0.08 0.82 -1.30 0.79 -0.90 0.00
proceed 1365 278  0.31 17 58 0.29 0.08 0.94 -0.30 0.89 -040 -0.05
plenty 1540 278 0.33 11 61 0.18 0.08 0.94 -0.20 0.87 -040 0.21
literature 1517 277 0.33 13 61 0.21 0.08 0.98 0.00 0.83 -0.50 0.00
entire 1183 275 0.31 17 62 0.27 0.08 0.91 -0.50 0.90 -0.30 0.00
budget 1014 274 0.27 19 121 0.16 0.08 1.03 0.20 1.01 0.10 0.00
examine 1102 274 0.30 15 69 0.22 0.08 0.93 -0.30 0.93 -0.20 0.00
slightly 1110 274 0.30 15 69 0.22 0.08 0.92 -0.40 0.81 -0.70 0.00
appreciate 1272 274 0.37 11 53 0.21 0.08 0.98 0.00 0.89 0.00 0.00
neither 1214 273 0.33 13 60 0.22 0.08 1.02 0.10 0.88 -0.30 0.00




68¢

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
colleague 1249 273 033 13 60 0.22 0.08 0.95 -0.20 0.80 -0.70 0.00
oppose 1404 2.71 0.33 13 61 0.21 0.09 0.87 -0.70 0.74 -0.80 0.00
route 1408 2.71 0.33 13 61 0.21 0.09 1.21 1.10 1.20 0.70 0.00
per 373 269 0.53 4 58 0.07 0.09 0.96 0.00 0.67 -0.30 0.00
apparently 1275 267 0.37 6 53 0.11 0.09 0.86 -0.70 0.77 -030 0.73
experiment 1341 267 0.32 19 61 0.31 0.09 1.12 0.70 1.03 0.20 -0.51
row 1600 2.67 0.31 14 58 0.24 0.09 0.93 -0.40 1.21 1.00 0.24
fuel 1603 267 0.37 10 53 0.19 0.09 1.08 0.40 1.09 0.30 0.00
arise 1627 267 0.37 10 53 0.19 0.09 1.00 0.00 1.06 0.20 0.00
statement 769 266 0.26 23 112 0.21 0.09 0.86 -1.00 0.72 -0.90 0.00
than 69 265 0.49 5 61 0.08 0.09 0.97 0.00 0.63 -040 0.00
favor 1132 265 0.30 16 69 0.23 0.09 1.00 0.00 0.92 -0.20 0.00
recall 1386 264 0.30 18 58 0.31 0.09 0.90 -0.70 0.88 -0.60 0.00
financial 644 263 0.27 20 107 0.19 0.09 1.02 0.10 1.03 0.20 0.00
combine 1242 263 0.32 14 60 0.23 0.09 0.90 -0.50 0.87 -040 0.00
nevertheless 1558 2.62 0.31 17 58 0.29 0.09 0.88 -0.70 0.83 -0.80 0.00
largely 1562 262 0.31 17 58 0.29 0.09 0.95 -0.20 0.92 -0.30 0.00
significant 720 2.61 0.30 15 104 0.14 0.09 0.86 -0.70 0.54 -0.80 0.00
property 920 2.61 0.27 20 111 0.18 0.09 0.95 -0.30 0.87 -0.20 0.00
previous 921 2.61 0.27 20 111 0.18 0.09 0.88 -0.80 0.60 -1.10 0.00
though 227 259 0.50 5 54 0.09 0.10 1.01 0.10 110 0.30 0.00
amount 507 259 048 6 56 0.11 0.10 0.87 -0.30 045 -0.60 0.00
serve 534 259 048 6 56 0.11 0.10 1.03 0.20 0.62 -0.30 0.00
competition 874 259 0.25 24 111 0.22 0.10 0.78 -1.60 0.66 -1.10 0.00
worth 815 257 0.27 31 110 0.28 0.10 1.38 2.30 114 040 -0.84
length 1315 257  0.31 15 61 0.25 0.10 0.86 -0.80 0.71 -1.20 0.00
hardly 1338 257  0.31 15 61 0.25 0.10 0.93 -0.30 0.87 -0.50 0.00
belief 1454 257  0.31 17 59 0.29 0.10 0.88 -0.70 0.81 -0.90 0.00
regulation 1479 257  0.31 17 59 0.29 0.10 1.14 0.90 1.24 110 0.00
description 1490 257  0.31 22 59 0.37 0.10 1.41 2.50 148 210 -0.48
expense 1529 257  0.31 15 61 0.25 0.10 0.94 -0.30 0.87 -040 0.00
indeed 697 256 0.25 26 124 0.21 0.10 1.16 1.20 1.81 220 0.00
least 281 255 0.49 5 57 0.09 0.10 0.96 0.00 0.58 -0.50 0.00
alternative 1088 255 0.29 21 66 0.32 0.10 0.96 -0.20 0.87 -0.60 0.00
opposite 1371 255 0.30 19 58 0.33 0.10 0.97 -0.20 0.96 -0.10 0.00
mail 1641 254 0.36 11 53 0.21 0.10 1.14 0.70 112 040 0.00




06¢

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

Item # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
arrive 588 253 045 6 62 0.10 0.10 0.91 -0.10 0.51 -0.50 0.00
stuff 752 253 0.25 25 112 0.22 0.10 0.78 -1.80 0.70 -1.00 0.00
requirement 1202 253  0.31 15 60 0.25 0.10 0.86 -0.90 0.77 -0.90 0.00
mass 1234 253  0.31 15 60 0.25 0.10 0.95 -0.20 0.84 -0.60 0.00
branch 1405 2.51 0.31 15 61 0.25 0.10 1.01 0.10 1.00 0.00 0.00
expression 1253 248 0.35 13 53 0.25 011 117 0.90 0.99 010 0.00
arrange 1264 248 0.35 13 53 0.25 0.11 0.76 -1.40 0.56 -1.00 0.00
generate 1424 248  0.31 12 61 0.20 0.11 0.74 -1.80 0.66 -1.30 0.32
suspect 1488 248 0.30 18 59 0.31 0.11 095 -0.30 1.00 0.00 0.00
independent 1004 247  0.25 23 121 0.19 0.11  1.09 0.60 1.61 1.30 0.00
conduct 1052 247  0.28 22 66 0.33 0.11 0.80 -1.70 0.78 -1.30 0.00
label 1526 247  0.31 16 61 0.26 0.11  1.02 0.10 1.00 0.00 0.00
fill 844 246  0.26 21 110 0.19 0.11 0.87 -0.90 0.60 -1.00 0.00
associate 856 246  0.25 26 111 0.23 0.11  1.13 0.90 114 0.50 0.00
whereas 1370 246  0.30 20 58 0.34 0.11 091 -0.60 0.91 -040 0.00
finance 1377 246  0.30 20 58 0.34 0.11 093 -0.50 0.98 0.00 0.00
note 384 244  0.48 5 58 0.09 0.11 1.03 0.20 1.32 0.60 0.00
political 394 244  0.48 5 58 0.09 0.11 1.03 0.10 0.77 -0.20 0.00
shot 1565 244  0.30 19 58 0.33 011 122 1.60 141 2.00 0.00
comparison 1579 244  0.30 19 58 0.33 0.11 1.16 1.20 1.21 1.10 0.00
investor 1595 244  0.30 19 58 0.33 0.11  1.01 0.00 1.01 0.10 0.00
practical 1596 244  0.30 19 58 0.33 0.11 091 -0.60 0.86 -0.70 0.00
contribute 1236 243  0.31 16 60 0.27 0.11 0.89 -0.70 0.82 -0.80 0.00
sight 1423 2.41 0.31 16 61 0.26 0.11  1.01 0.00 0.95 -0.10 0.00
expectation 1604 2.41 0.35 12 53 0.23 0.11 0.85 -0.80 0.70 -0.70 0.00
shall 807 239 0.26 22 110 0.20 0.11 1.20 1.40 1.61 140 0.00
advertisement 1476 239 0.30 19 59 0.32 0.12 0.76 -1.80 0.70 -1.70 0.00
internal 1515 239 0.30 25 61 0.41 0.11  1.19 1.30 110 050 -0.74
definition 1575 239 0.30 17 58 0.29 0.11 094 -0.40 096 -0.10 0.23
likely 535 238 0.45 7 56 0.13 0.12 0.98 0.00 0.56 -0.50 0.00
national 537 238 0.45 7 56 0.13 0.12 1.51 1.60 1.67 1.00 0.00
attempt 686 238 024 29 124 0.23 0.12 1.07 0.60 110 040 0.00
variety 953 238 0.25 26 112 0.23 0.12 1.04 0.30 0.91 -0.20 0.00
resident 1537 238 0.30 17 61 0.28 0.12 1.03 0.20 0.98 0.00 0.00
occur 718 236 0.28 18 104 0.17 0.12 0.85 -0.90 0.57 -0.90 0.00
analysis 756 234 024 28 112 0.25 0.12 094 -0.50 0.84 -0.50 0.00




I6¢

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.

fear 793 234 024 28 112 0.25 0.12 0.87 -1.10 0.82 -0.60 0.00
degrees 798 234 024 28 112 0.25 0.12 0.95 -0.40 0.92 -0.20 0.00
quarter 868 234 024 28 111 0.25 0.12 1.01 0.10 0.85 -0.50 0.00
state 199 233 045 6 60 0.10 0.12 0.98 0.00 0.67 -040 0.00
less 253 233 045 6 57 0.11 0.12 1.01 0.10 0.72 -0.30 0.00
although 278 233 045 6 57 0.11 0.12 0.78 -0.60 045 -0.90 0.00
feed 1147 232 0.28 20 69 0.29 0.12 1.07 0.50 1.08 0.50 0.00
conflict 1182 2.31 0.29 22 62 0.35 0.12 0.85 -1.30 0.78 -140 0.00
apply 611 230 0.25 25 107 0.23 0.12 0.98 -0.10 0.90 -0.20 0.00
feature 635 230 0.25 25 107 0.23 0.12 1.07 0.50 0.93 -0.10 0.00
aid 1303 230 0.30 18 61 0.30 0.12 1.08 0.60 1.09 0.50 0.00
corporate 1463 230 0.30 20 59 0.34 0.12 1.09 0.70 116 0.90 0.00
participate 1466 230 0.30 20 59 0.34 0.12 0.89 -0.80 0.81 -1.10 0.00
complain 1493 230 0.30 20 59 0.34 0.12 0.98 0.00 0.96 -0.20 0.00
perspective 1494 230 0.30 20 59 0.34 0.12 0.83 -1.30 0.75 -1.50 0.00
define 929 229 0.25 25 111 0.23 0.13 0.97 -0.10 0.93 -0.10 0.00
secure 1521 229 0.30 18 61 0.30 0.13 1.02 0.20 1.01 0.10 0.00
concentrate 1539 229 0.30 18 61 0.30 0.13 0.84 -1.20 0.80 -1.00 0.00
youth 1601 229 034 13 53 0.25 0.13 0.90 -0.50 0.76 -0.50 0.00
notion 1617 229 034 13 53 0.25 0.13 1.01 0.10 0.92 -0.10 0.00
fail 711 228 0.28 19 104 0.18 0.13 0.98 -0.10 0.65 -0.70 0.00
modern 808 226 0.25 24 110 0.22 0.13 1.01 0.10 0.85 -0.30 0.00
principal 1553 226 0.29 21 58 0.36 0.13 1.20 1.60 126 1.60 0.00
describe 457 224 042 7 61 0.11 0.13 0.90 -0.20 0.51 -0.90 0.00
article 630 224 0.25 26 107 0.24 0.13 0.90 -0.80 0.90 -0.20 0.00
launch 1129 224 0.27 21 69 0.30 0.13 1.00 0.00 0.96 -0.20 0.00
warn 1130 224 0.27 21 69 0.30 0.13 1.02 0.20 0.96 -0.10 0.00
essential 1288 224 0.34 15 53 0.28 0.13 0.85 -0.90 0.74 -0.50 0.00
either 371 223 045 6 58 0.10 0.13 0.86 -0.30 0.56 -0.80 0.00
along 388 223 045 6 58 0.10 0.13 1.06 0.20 1.33 0.70 0.00
admit 1032 223 024 27 121 0.22 0.13 0.81 -1.70 0.59 -1.20 0.00
labor 1158 223 0.28 23 62 0.37 0.13 0.89 -0.90 0.85 -0.90 0.00
whole 310 222 044 7 52 0.13 0.13 1.01 0.10 0.92 0.00 0.00
except 840 222 0.25 27 110 0.25 0.13 0.97 -0.20 0.77 -060 -0.15
instance 863 222 024 30 111 0.27 0.13 1.00 0.00 0.91 -0.30 0.00
refer 865 222 024 31 111 0.28 0.13  0.91 -0.80 0.90 -0.30 -0.05




6¢

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
officer 895 2.22 0.24 30 111 0.27 013 1.41 3.10 1.89 290 0.00
eventually 1138 2.22 0.27 24 69 0.35 0.13 1.09 0.80 110 0.60 -0.21
bind 1409 2.22 0.30 18 61 0.30 0.13 1.00 0.00 097 0.00 0.00
actual 1333 2.21 0.29 19 61 0.31 0.13 1.01 0.10 1.03 0.20 0.00
register 1498 2.21 0.29 21 59 0.36 0.13 1.01 0.00 098 0.00 0.00
gain 737 2.20 0.27 20 104 0.19 0.14 0.87 -0.90 0.57 -1.00 0.00
indicate 818 2.20 0.25 25 110 0.23 0.14 0.90 -0.80 0.82 -040 0.00
advance 843 2.20 0.25 25 110 0.23 0.14 0.95 -0.40 0.72 -0.80 0.00
regard 511 2.18 0.43 8 56 0.14 0.14 0.91 -0.20 0.80 -0.10 0.00
predict 1559 2.18 0.29 22 58 0.38 0.14 0.88 -1.00 0.86 -0.90 0.00
odd 1572 2.18 0.29 22 58 0.38 0.14 0.91 -0.80 0.86 -0.90 0.00
suitable 1636 2.18 0.33 14 53 0.26 0.14 094 -0.30 0.84 -0.30 0.00
accept 561 217 0.40 8 62 0.13 0.14 0.84 -0.50 0.53 -0.70 0.00
demand 570 217 0.40 8 62 0.13 0.14 1.06 0.30 0.77 -0.10 0.00
capital 789 217 0.24 31 112 0.28 0.14 1.08 0.70 122 0.90 0.00
represent 658 2.16 0.23 33 124 0.27 0.14 1.09 0.80 144 160 0.00
crime 1126 2.16 0.27 22 69 0.32 0.14 1.05 0.40 1.02 0.10 0.00
refuse 1207 2.16 0.29 19 60 0.32 0.14 0.91 -0.70 0.84 -0.80 0.00
let 174 214 0.42 7 60 0.12 0.14 1.01 0.10 1.00 0.10 0.00
particularly 601 213 0.24 28 107 0.26 0.14 0.96 -0.30 0.80 -0.60 0.00
item 747 213 0.27 21 104 0.20 0.14 0.93 -0.40 0.66 -0.80 0.00
cent 749 213 0.27 21 104 0.20 0.14 0.98 0.00 0.71 -0.60 0.00
appropriate 1017 2.12 0.23 29 121 0.24 0.15 0.90 -0.90 069 -0.90 0.00
hall 1478 212 0.29 22 59 0.37 015 1.14 1.10 1.27 160 0.00
argument 878 2.1 0.23 32 111 0.29 0.15 0.91 -0.70 0.85 -0.60 0.00
adopt 1241 2.08 0.29 20 60 0.33 0.15 1.07 0.60 1.06 030 0.00
secretary 1191 2.07 0.28 25 62 0.40 0.15 0.82 -1.70 0.76 -1.80 0.00
analyze 1639 2.07 0.33 15 53 0.28 0.15 1.16 1.00 116 0.50 0.00
bill 887 2.06 0.23 33 111 0.30 0.15 0.94 -0.50 0.83 -0.70 0.00
conclusion 930 205 024 29 111 0.26 0.15 0.96 -0.30 0.83 -0.50 0.00
remain 374 2.04 0.42 7 58 0.12 0.16 1.10 0.40 233 220 0.00
divide 1314 2.04 0.29 21 61 0.34 0.16 1.01 0.10 098 0.00 0.00
afford 1486 2.04 0.29 23 59 0.39 0.16 0.91 -0.70 0.87 -0.80 0.00
deal 321 2.03 0.42 8 52 0.15 0.16 1.01 0.10 0.81 -0.20 0.00
several 348 2.03 0.42 8 52 0.15 0.16 0.92 -0.20 0.72 -0.30 0.00
tend 842 2.02 0.24 28 110 0.25 0.16 1.01 0.00 0.86 -0.30 0.00




€6¢

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
require 402 2.01 0.41 9 59 0.15 0.16 0.76 -1.00 042 -1.00 0.00
individual 409 2.01 0.41 9 59 0.15 0.16 1.01 0.10 0.79 -0.10 0.00
full 410 2.01 0.41 9 59 0.15 0.16 1.02 0.10 0.55 -0.60 0.00
writer 1022 2.01 0.23 31 121 0.26 0.16  0.99 -0.10 0.76 -0.70 0.00
highly 1072 2.01 0.27 28 66 0.42 0.16 0.98 -0.10 0.93 -0.50 0.00
flow 1077 2.01 0.27 28 66 0.42 0.16 1.26 2.40 145 3.00 0.00
pleasure 1281 2.01 0.33 17 53 0.32 0.16 1.23 1.50 1.61 1.60 0.00
lack 729 1.99 0.26 23 104 0.22 0.16 0.96 -0.20 111 040 0.00
solve 1219 1.99 0.29 21 60 0.35 0.16 0.83 -1.50 0.79 -1.30 0.00
as 22 1.98 0.40 9 62 0.15 0.16 0.91 -0.30 049 -0.90 0.00
argue 740 1.98 0.26 20 104 0.19 0.16 0.89 -0.80 0.64 -0.90 0.21
term 280 1.97 0.40 8 57 0.14 0.17 0.85 -0.50 0.55 -0.90 0.00
ahead 973 1.97 0.23 33 112 0.29 0.16 1.24 2.00 1.35 140 0.00
immediately 986 1.97 0.23 33 112 0.29 0.16 0.80 -1.90 0.66 -1.60 0.00
consideration 1342 1.96 0.28 22 61 0.36 0.17 0.91 -0.70 0.90 -0.60 0.00
victim 1518 1.96 0.28 22 61 0.36 0.17 0.91 -0.80 0.87 -0.80 0.00
primary 1065 1.94 0.27 29 66 0.44 017 1.1 1.00 115 110 0.00
characteristic 1580 1.93 0.29 25 58 0.43 0.17 1.00 0.00 1.01 0.10 0.00
association 1593 1.93 0.29 25 58 0.43 0.17 0.95 -0.40 0.94 -040 0.00
available 459 1.92 0.39 9 61 0.15 0.17 0.95 -0.10 0.75 -040 0.00
determine 708 1.92 0.26 24 104 0.23 0.17 0.80 -1.70 0.55 -140 0.00
region 677 1.91 0.22 38 124 0.31 0.17 0.77 -2.30 0.64 -180 0.00
equal 1252 1.91 0.33 18 53 0.34 0.17 1.18 1.20 152 140 0.00
monitor 1375 1.91 0.28 23 58 0.40 0.17 1.07 0.70 1.05 040 0.29
manufacture 1390 1.91 0.28 32 58 0.55 0.17 1.10 1.00 111  0.90 -043
hurt 1419 1.88 0.29 22 61 0.36 0.18 1.31 2.60 1.35 170 0.00
tear 1468 1.88 0.28 25 59 0.42 0.18 1.00 0.00 0.95 -0.30 0.00
assessment 1473 1.88 0.28 25 59 0.42 0.18 1.01 0.10 0.96 -0.20 0.00
ordinary 1644 1.87 0.32 17 53 0.32 0.18 0.96 -0.20 0.90 -0.20 0.00
responsibility 961 1.86 0.23 35 112 0.31 0.18 0.97 -0.20 0.95 -0.10 0.00
legal 977 1.86 0.23 35 112 0.31 0.18 0.80 -2.00 0.84 -0.70 0.00
foreign 633 1.85 0.23 33 107 0.31 0.18 1.01 0.10 122 0.80 0.00
addition 707 1.85 0.26 25 104 0.24 0.18 1.00 0.00 1.31  0.90 0.00
seek 778 1.85 0.23 37 112 0.33 0.18 1.01 0.10 1.07 040 0.00
prevent 1024 1.85 0.23 34 121 0.28 0.18 1.02 0.20 0.87 -0.30 0.00
approve 1573 1.85 0.28 26 58 0.45 0.18 0.95 -0.50 0.96 -0.20 0.00




NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

1433

Item # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
vote 548 1.84  0.40 10 56 0.18 0.18 0.77 -1.00 043 -1.20 0.00
beyond 825 1.84 0.24 42 110 0.38 0.18 1.14 1.40 110 040 -0.60
pattern 882 1.84 0.23 37 111 0.33 0.18 0.80 -2.10 0.68 -1.70 0.00
possibility 950 1.84 0.23 41 111 0.37 0.18 0.98 -0.20 0.85 -0.50 -0.43
struggle 1169 1.84 0.28 28 62 0.45 0.18 0.89 -1.10 0.85 -1.10 0.00
objective 1400 1.84 0.28 24 58 0.41 0.18 0.96 -0.40 0.94 -050 0.28
or 29 1.83 0.38 10 62 0.16 0.19 1.18 0.80 0.98 0.10 0.00
disease 905 1.83 0.23 33 111 0.30 0.18 1.03 0.30 0.92 -0.20 0.00
credit 943 1.83 0.23 33 111 0.30 0.18 0.94 -0.60 0.80 -0.70 0.00
proposal 978 1.81 0.23 36 112 0.32 0.19 1.03 0.20 1.31 140 0.00
inform 1068 1.80 0.27 31 66 0.47 0.19 0.86 -1.50 0.81 -1.60 0.00

responsible 1080 1.80 0.27 31 66 0.47 019 091 -0.90 0.87 -1.00 0.00
environmental 1358 1.80 0.28 28 58 0.48 0.19 1.06 0.60 1.05 0.40 0.00

onto 1402 1.80 0.28 23 61 0.38 0.19 1.09 0.90 1.21 1.20 0.00
minister 1435 1.80 0.28 23 61 0.38 0.19 1.02 0.20 0.95 -0.20 0.00
division 1520 1.80 0.28 24 61 0.39 0.19 1.07 0.70 1.38 240 0.00
organize 823 1.79 0.23 32 110 0.29 0.19 0.95 -0.40 0.76 -0.80 0.00
successful 871 1.79 0.23 38 111 0.34 0.19 0.98 -0.10 0.86 -0.70 0.00
doubt 873 1.79 0.23 38 111 0.34 0.19 112 1.20 1.21 1.00 0.00
profit 899 1.79  0.23 38 111 0.34 0.19 0.87 -1.30 0.74 -140 0.00
fairly 1464 1.79 0.28 26 59 0.44 0.19 0.85 -1.50 0.80 -1.60 0.00
against 224 1.78  0.41 9 54 0.17 0.19 1.01 0.10 0.79 -0.20 0.00
maintain 942 1.78  0.23 34 111 0.31 0.19 097 -0.30 0.84 -0.60 0.00
further 400 1.77  0.38 7 58 0.12 0.19 0.77 -0.90 053 -1.20 0.25
crisis 1300 1.77  0.32 19 53 0.36 0.19 1.00 0.00 0.86 -0.30 0.03
protection 1561 1.77 0.28 27 58 0.47 0.19 1.01 0.10 1.02 0.20 0.00
appearance 1566 1.77 0.28 27 58 0.47 0.19 0.91 -0.90 0.87 -1.00 0.00
theme 1570 1.77  0.28 27 58 0.47 0.19 0.77 -2.60 0.71 -250 0.00
elect 1576 1.77 0.28 27 58 0.47 0.19 0.91 -1.00 0.85 -1.20 0.00
permit 1587 1.77 0.28 27 58 0.47 0.19 0.89 -1.20 0.86 -1.10 0.00
ourselves 1613 1.77  0.31 18 53 0.34 0.19 1.09 0.70 1.05 0.20 0.00
recover 1629 1.77  0.31 18 53 0.34 0.19 094 -0.40 0.89 -0.30 0.00
nearly 768 1.76 0.22 39 112 0.35 0.20 1.07 0.70 1.03 0.20 0.00
aware 1037 1.76 0.22 36 121 0.30 0.20 0.85 -1.70 0.66 -1.30 0.00
context 1047 1.76 0.22 36 121 0.30 0.20 1.04 0.40 1.02 0.10 0.00

politics 1105 1.75  0.26 28 69 0.41 0.20 0.91 -1.00 0.88 -1.00 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
decade 1128 1.75 0.26 28 69 0.41 0.20 1.01 0.10 0.98 -0.10 0.00
sector 1149 1.75 0.26 28 69 0.41 0.20 1.05 0.50 1.05 040 0.00
common 567 1.74  0.36 11 62 0.18 0.20 0.78 -1.00 0.52 -1.00 0.00
upon 579 1.74  0.36 11 62 0.18 0.20 0.92 -0.30 0.80 -0.20 0.00
exist 593 1.74  0.36 11 62 0.18 0.20 0.76 -1.20 0.51 -1.00 0.00
relate 642 1.74 0.23 35 107 0.33 0.20 0.87 -1.40 0.75 -1.00 0.00
propose 876 1.74 0.22 39 111 0.35 0.20 0.94 -0.50 0.98 0.00 0.00
author 909 1.73 0.23 35 111 0.32 0.20 0.83 -1.90 0.66 -1.50 0.00
male 913 1.73 0.23 35 111 0.32 0.20 0.85 -1.60 0.67 -150 0.00
function 702 1.72 0.25 27 104 0.26 0.20 0.84 -1.40 0.68 -1.00 0.00
sum 1373 1.72 0.28 29 58 0.50 0.20 0.97 -0.30 0.94 -040 0.00
murder 1374 1.72 0.28 29 58 0.50 0.20 1.01 0.10 113 1.00 0.00
occasion 1442 1.72 0.28 24 61 0.39 0.20 0.96 -0.30 0.97 -0.10 0.00
explore 1503 1.72 0.28 25 61 0.41 0.20 0.88 -1.30 0.84 -1.20 0.00
rate 312 1.71 0.39 10 52 0.19 0.20 0.94 -0.20 1.37 0.80 0.00
agency 969 1.71 0.23 38 112 0.34 0.20 1.18 1.70 122 110 0.00
confidence 1491 1.71 0.28 27 59 0.46 0.20 0.84 -1.70 0.79 -160 0.00
error 1495 1.71 0.28 27 59 0.46 0.20 0.98 -0.10 0.95 -0.30 0.00
law 421 1.70 0.38 11 59 0.19 0.21 1.04 0.20 0.97 010 0.00
above 440 1.70 0.38 12 59 0.20 021 117 0.80 0.89 0.00 -0.15
theory 875 1.70 0.22 51 111 0.46 021 1.19 1.90 123 120 -0.56
duty 1260 1.70 0.32 20 53 0.38 021 094 -0.40 0.81 -0.60 0.00
unfortunately 1267 1.70 0.32 20 53 0.38 021 117 1.20 1.38 1.20 0.00
suggestion 1282 1.70 0.32 20 53 0.38 0.21 1.03 0.20 0.88 -0.30 0.00
desire 1289 1.70 0.32 20 53 0.38 0.21 1.09 0.60 1.32 1.00 0.00
blame 1625 1.70  0.31 5 53 0.09 0.21 0.76 -2.10 0.68 -1.30 1.32
treat 804 1.69 0.23 34 110 0.31 0.21 0.95 -0.50 0.75 -0.90 0.00
narrow 1583 1.69 0.28 28 58 0.48 0.21 0.90 -1.00 0.87 -1.00 0.00
growth 678 1.67 0.22 43 124 0.35 0.21 0.93 -0.70 0.80 -1.00 0.00
specific 791 1.65 0.22 41 112 0.37 0.21 1.04 0.40 0.95 -0.20 0.00
direction 951 1.65 0.23 39 112 0.35 0.21 1.06 0.60 1.05 0.30 0.00
model 485 1.64 0.36 11 61 0.18 0.22 0.82 -0.80 0.62 -1.00 0.00
front 488 1.64 0.36 11 61 0.18 0.22 1.09 0.40 122 0.60 0.00
familiar 1443 1.64 0.28 25 61 0.41 0.22 0.88 -1.20 0.81 -1.20 0.00
current 590 1.63 0.35 11 62 0.18 0.22 0.80 -1.00 0.57 -0.90 0.10
court 615 1.63  0.23 32 107 0.30 0.22 1.07 0.70 0.97 0.00 0.27
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
former 599 1.61 0.35 12 62 0.19 022 112 0.60 0.99 010 0.00
seriously 1588 1.61 0.28 29 58 0.50 0.22 1.02 0.20 112 0.90 0.00
despite 771 1.60 0.22 42 112 0.38 0.22 0.83 -1.90 0.70 -1.90 0.00
wind 1011 1.60 0.22 39 121 0.32 0.22 0.99 -0.10 0.85 -0.50 0.00
transport 1208 1.60 0.28 26 60 0.43 0.22 0.96 -0.30 0.93 -0.50 0.00
gather 1284 1.60 0.32 21 53 0.40 0.22 1.07 0.50 099 0.00 0.00
across 383 1.59  0.36 10 58 0.17 0.22 0.99 0.00 150 1.30 0.00
equipment 1053 1.58 0.27 34 66 0.52 0.23 0.84 -1.80 0.79 -1.80 0.00
sample 1060 1.58 0.27 34 66 0.52 0.23 0.86 -1.50 0.81 -1.50 0.00
absolutely 1076 1.58 0.27 34 66 0.52 0.23 0.99 -0.10 096 -0.20 0.00
expand 1319 1.58 0.27 27 61 0.44 0.23 0.93 -0.70 0.92 -0.60 0.00
sexual 1607 1.58  0.31 20 53 0.38 023 1.22 1.80 157 210 0.00
lift 1165 1.57 0.27 42 62 0.68 0.23 1.09 0.90 115 110 -0.78
rank 1533 1.57 0.27 27 61 0.44 0.23 0.96 -0.40 092 -0.60 0.00
allow 324 1.56  0.38 11 52 0.21 0.23 0.97 -0.10 0.81 -0.30 0.00
below 761 1.55 0.22 43 112 0.38 0.23 117 1.70 110 0.60 0.00
reply 1106 1.55 0.26 31 69 0.45 0.23 1.10 1.20 1.1 1.00 0.00
slow 1116 1.55 0.26 31 69 0.45 0.23 1.07 0.80 1.04 0.30 0.00
percentage 1123 1.55 0.26 31 69 0.45 0.23 1.07 0.90 1.06 050 0.00
organization 512 1.54 0.37 12 56 0.21 0.23 094 -0.20 063 -0.80 0.00
opportunity 520 1.54  0.37 12 56 0.21 0.23 0.77 -1.10 049 -1.30 0.00
industry 530 1.54  0.37 12 56 0.21 0.23 1.03 0.20 0.76 -040 0.00
contain 663 1.53  0.21 46 124 0.37 0.23 1.09 0.90 1.00 0.00 0.00
strategy 838 1.53 0.23 37 110 0.34 0.24 0.99 0.00 0.83 -0.70 0.00
identity 1585 1.53 0.28 30 58 0.52 024 112 1.20 112 0.90 0.00
instrument 1594 1.53 0.28 30 58 0.52 024 0.91 -0.90 0.87 -1.00 0.00
hide 1245 1.52 0.28 27 60 0.45 024 0.97 -0.20 096 -0.30 0.00
content 1023 1.51 0.22 41 121 0.34 024 1.03 0.30 110 040 0.00
directly 1049 1.51 0.22 41 121 0.34 024 0.92 -0.80 0.72 -1.10 0.00
difficulty 999 1.50 0.22 42 112 0.38 0.24 0.88 -1.20 1.06 0.30 0.00
status 1125 1.50 0.26 18 69 0.26 0.24 1.06 0.70 1.08 0.70 0.89
payment 1266 1.50 0.32 22 53 0.42 0.24 0.96 -0.20 0.91 -0.20 0.00
attract 1296 1.50 0.32 22 53 0.42 024 1.1 0.80 1.02 0.10 0.00
code 1344 1.50 0.27 28 61 0.46 024 1.18 1.90 117 140 0.00
enable 1350 1.50 0.27 16 61 0.26 024 1.1 1.20 112 1.00 0.90
moral 1548 1.50 0.27 28 61 0.46 024 1.05 0.60 1.06  0.50 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
insist 1549 1.50 0.27 28 61 0.46 0.24 0.86 -1.60 0.85 -1.30 0.00
pause 649 149 0.22 40 107 0.37 024 1.04 0.40 0.97 0.00 0.00
recognize 733 148 0.24 31 104 0.30 0.24 0.90 -0.90 0.67 -1.20 0.00
achieve 746 148 0.24 31 104 0.30 024 0.91 -0.80 0.72 -1.00 0.00
perform 934 148 0.22 40 111 0.36 024 094 -0.70 0.83 -0.80 0.00
dead 946 148 0.22 40 111 0.36 024 1.02 0.30 111 050 0.00
decline 1127 148 0.25 32 69 0.46 0.24 0.90 -1.30 0.87 -1.20 0.00
select 1171 1.47  0.27 33 62 0.53 025 1.05 0.50 1.04 0.30 0.00
among 376 146  0.35 11 58 0.19 0.25 0.86 -0.60 0.69 -0.90 0.00
replace 992 145 0.22 43 112 0.38 0.25 1.00 0.00 0.91 -0.50 0.00
waste 1244 145 0.28 28 60 0.47 0.25 0.99 -0.10 0.98 -0.10 0.00
till 1569 145 0.28 31 58 0.53 0.25 0.95 -0.50 0.99 0.00 0.00
affect 639 1.44  0.22 41 107 0.38 025 1.05 0.60 1.02 0.10 0.00
structure 667 1.44  0.21 48 124 0.39 0.25 0.96 -0.30 0.86 -0.80 0.00
encourage 911 143 0.22 41 111 0.37 025 0.77 -2.90 0.62 -210 0.00
expect 314 142  0.37 12 52 0.23 0.26 1.05 0.30 0.88 -0.10 0.00
general 404 142  0.36 13 59 0.22 0.25 0.88 -0.60 0.79 -0.30 0.00
depends 731 142 0.24 32 104 0.31 0.26 0.88 -1.20 0.75 -0.90 0.00
bond 1511 142  0.27 29 61 0.48 0.25 1.09 1.00 111 0.90 0.00
roots 1527 142  0.27 29 61 0.48 025 1.13 1.40 1.33 260 0.00
blow 1361 1.41 0.28 33 58 0.57 0.26 0.96 -0.40 0.92 -0.50 0.00
totally 1394 1.41 0.28 33 58 0.57 0.26 1.10 1.00 113 0.90 0.00
construction 1398 1.41 0.28 33 58 0.57 0.26 1.01 0.00 1.03 0.20 0.00
editor 1421 1.41 0.28 28 61 0.46 0.26 1.00 0.00 0.97 -0.10 0.00
forward 452 140 0.34 13 61 0.21 0.26 1.01 0.10 110 0.30 0.00
anyway 892 140 0.22 46 111 0.41 026 1.14 1.40 1.38 210 0.00
employee 624 1.39 0.22 42 107 0.39 0.26 1.16 1.90 1.09 0.50 0.00
instead 553 1.38  0.33 14 62 0.23 0.26 0.89 -0.60 0.66 -0.80 0.00
loss 806 1.37 0.23 40 110 0.36 026 1.12 1.40 1.34 140 0.00
rely 1582 1.37 0.28 32 58 0.55 0.27 0.96 -0.30 0.99 0.00 0.00
spirit 1331 1.35 0.27 30 61 0.49 0.27 0.95 -0.60 0.93 -0.50 0.00
extend 949 1.33 0.22 43 111 0.39 0.27 0.91 -1.00 0.77 -1.20 0.00
belong 1410 1.33 0.28 29 61 0.48 0.27 1.02 0.20 1.01 0.10 0.00
locate 1448 1.33 0.28 29 61 0.48 0.27 1.23 2.40 126 170 0.00
survey 1006 1.32  0.22 45 121 0.37 0.27 0.95 -0.50 0.80 -0.90 0.00
lot 123 1.31 0.34 18 60 0.30 0.28 0.99 0.00 0.88 -0.10 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
method 755 1.31 0.22 48 112 0.43 0.28 0.85 -1.70 0.75 -1.70 0.00
solution 788 1.31 0.22 48 112 0.43 0.28 0.90 -1.00 092 -040 0.00
even 96 1.30 0.33 14 61 0.23 0.28 1.07 0.40 094 -0.10 0.00
throw 852 1.30 0.22 48 111 0.43 0.28 0.84 -1.90 0.74 -1.80 0.00
appeal 1071 1.30 0.27 38 66 0.58 0.28 0.97 -0.30 093 -0.50 0.00
strength 1261 1.30 0.31 24 53 0.45 0.28 1.13 1.00 1.33 1.30 0.00
demonstrate 1270 1.30 0.31 24 53 0.45 0.28 1.26 1.90 1.32 1.20 0.00
novel 1276 1.30 0.31 24 53 0.45 0.28 0.85 -1.20 0.77 -0.90 0.00
quite 277 1.29 0.34 13 57 0.23 0.28 0.87 -0.60 0.85 -0.30 0.00
ever 317 1.29 0.36 13 52 0.25 0.28 1.19 1.00 1.18 050 0.00
perhaps 413 1.29 0.36 14 59 0.24 0.28 0.88 -0.60 0.75 -0.50 0.00
factor 636 1.29 0.22 44 107 0.41 0.28 0.87 -1.60 0.76 -1.30 0.00
overall 1111 1.29 0.25 35 69 0.51 0.28 0.99 0.00 099 0.00 0.00
reasonable 1567 1.29 0.28 33 58 0.57 0.28 1.16 1.60 1.16 1.10 0.00
atmosphere 1577 1.29 0.28 33 58 0.57 0.28 0.93 -0.70 0.86 -1.00 0.00
site 494 1.28 0.33 14 61 0.23 0.28 1.17 1.00 1.10 040 0.00
delay 1308 1.28 0.27 31 61 0.51 0.28 0.90 -1.20 0.87 -1.10 0.00
channel 1530 1.28 0.27 31 61 0.51 0.28 0.99 -0.10 097 -0.20 0.00
typical 1534 1.28 0.27 31 61 0.51 0.28 1.04 0.50 1.06 050 0.00
bottom 1240 1.25 0.27 31 60 0.52 029 1.12 1.40 1.11 0.90 -0.03
series 723 1.24 0.24 35 104 0.34 029 1.35 3.20 166 230 0.00
gas 1187 1.24 0.28 36 62 0.58 0.29 0.99 0.00 1.09 0.60 0.00
heat 1139 1.22 0.25 36 69 0.52 0.29 0.99 0.00 099 0.00 0.00
succeed 1584 1.21 0.29 34 58 0.59 0.30 0.82 -1.90 0.78 -1.60 0.00
selection 1645 1.21 0.30 24 53 0.45 0.30 0.92 -0.70 0.85 -0.60 0.00
brief 1268 1.20 0.31 25 53 0.47 0.30 1.38 2.80 155 2.00 0.00
pop 1287 1.20 0.31 25 53 0.47 0.30 0.89 -0.90 0.77 -0.90 0.00
provide 205 1.19 0.37 13 54 0.24 0.30 1.42 2.00 1.79 1.70 0.00
promote 1290 1.19 0.31 22 53 0.42 0.30 0.93 -0.50 0.82 -0.70 0.30
rather 292 1.18 0.33 14 57 0.25 0.30 0.81 -1.10 066 -1.20 0.00
especially 460 1.18 0.33 15 61 0.25 0.30 0.93 -0.30 1.21 0.70 0.00
anybody 1429 1.18 0.28 31 61 0.51 0.30 0.98 -0.20 092 -0.50 0.00
due 574 1.17 0.32 16 62 0.26 0.31 1.06 0.40 114 040 0.00
patient 589 1.17 0.32 16 62 0.26 0.31 0.83 -1.10 0.77 -0.50 0.00
treatment 811 1.17 0.22 44 110 0.40 0.30 09 -0.90 099 0.00 0.00
suffer 837 1.17 0.22 44 110 0.40 0.30 0.92 -0.80 0.79 -1.10 0.00




NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
roll 1178 1.16  0.28 37 62 0.60 0.31 0.89 -1.10 0.84 -1.10 0.00
remind 1457 1.16  0.28 34 59 0.58 0.31 1.3 1.30 119 130 0.00
capacity 1470 1.16  0.28 34 59 0.58 0.31  1.00 0.00 0.93 -040 0.00
relationship 502 1.15 0.35 15 56 0.27 0.31 0.70 -1.80 0.50 -1.60 0.00
death 505 115 0.35 15 56 0.27 0.31 0.96 -0.10 0.79 -0.50 0.00
cell 629 1.15 0.22 47 107 0.44 0.31 1.05 0.60 0.99 0.00 0.00
remove 1051 1.15 0.27 40 66 0.61 0.31 0.87 -1.30 0.82 -1.20 0.00
double 1094 115  0.27 40 66 0.61 0.31  1.01 0.10 0.92 -0.50 0.00
basis 908 1.14  0.22 47 111 0.42 0.31 1.1 1.20 111  0.60 0.00
average 690 1.13  0.21 54 124 0.44 0.31 0.93 -0.80 0.90 -0.60 0.04
element 1028 1.13  0.21 49 121 0.40 0.31 1.06 0.70 1.01  0.00 0.00
export 1541 113  0.27 33 61 0.54 0.31  1.00 0.00 0.99 0.00 0.00
agreement 785 112 0.22 52 112 0.46 0.32 0.92 -0.90 0.84 -1.10 0.00
cast 1616 112  0.30 25 53 0.47 0.32 1.23 2.20 1.34 160 0.00
somebody 981 1.11 0.22 50 112 0.45 0.32 0.88 -1.30 0.76 -1.60 0.00
employ 1292 1.10  0.31 26 53 0.49 0.32 1.05 0.40 0.97 0.00 0.00
moreover 1401 1.10 0.28 32 61 0.52 0.32 1.01 0.10 111  0.80 0.00
mainly 1436 1.10 0.28 32 61 0.52 0.32 0.90 -1.00 0.85 -1.10 0.00
attitude 1092 1.08 0.27 41 66 0.62 0.33 1.03 0.30 0.96 -0.20 0.00
surface 1159 1.08 0.28 38 62 0.61 0.32 0.91 -0.90 0.85 -0.90 0.00
glad 1368 1.08 0.29 37 58 0.64 0.33 0.88 -1.10 0.80 -1.20 0.00
within 285 1.07 0.33 15 57 0.26 0.33 0.86 -0.80 0.75 -0.80 0.00
therefore 525 1.07 0.35 13 56 0.23 0.33 0.94 -0.30 069 -0.90 0.32
total 569 1.07  0.31 17 62 0.27 0.33 0.91 -0.50 1.29 0.80 0.00
effort 577 1.07  0.31 17 62 0.27 0.33 0.83 -1.10 0.71 -0.80 0.00
behavior 706 1.07 0.24 38 104 0.37 0.33 0.86 -1.40 0.71 -1.30 0.00
separate 889 1.07 022 53 111 0.48 0.33 1.07 0.80 1.27 170 0.00
agent 990 1.07 022 65 112 0.58 0.33 1.61 5.70 202 540 -0.67
of 4 1.06 0.34 16 62 0.26 0.33 0.93 -0.30 0.75 -0.60 0.00
award 1339 1.06 0.27 34 61 0.56 0.33 0.97 -0.30 1.01  0.10 0.00
issue 218 1.05 0.36 14 54 0.26 0.33 0.82 -0.90 059 -1.10 0.00
appear 405 1.05 0.34 16 59 0.27 0.33 0.88 -0.60 0.64 -1.00 0.00
account 436 1.05 0.34 16 59 0.27 0.33 0.87 -0.70 0.94 0.00 0.00
compare 614 1.05 0.22 49 107 0.46 0.33 0.93 -0.70 0.81 -1.10 0.00
suggest 329 1.04 0.35 15 52 0.29 0.33 1.00 0.00 0.88 -0.30 0.00

1

light 349 .04 035 15 52 0.29 0.33 0.90 -0.50 0.76 -0.70 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
economy 699 1.04  0.21 57 124 0.46 0.33 0.85 -1.70 0.81 -1.30 0.00
discover 945 1.04 0.22 49 111 0.44 0.33 0.99 -0.10 0.97 -0.10 0.00
prefer 948 1.04 0.22 49 111 0.44 0.33 0.81 -2.30 0.68 -210 0.00
handle 1039 1.04  0.21 51 121 0.42 0.33 0.85 -1.80 0.72 -150 0.00
improve 508 1.03 0.35 16 56 0.29 0.34 0.83 -0.90 0.61 -1.20 0.00
express 817 1.03 0.22 47 110 0.43 0.34 1.06 0.70 1.08 040 0.00
bomb 1415 1.03 0.28 33 61 0.54 0.34 1.13 1.30 116 1.10 0.00
ignore 1444 1.03 0.28 33 61 0.54 0.34 0.89 -1.20 0.84 -1.20 0.00
establish 696 1.00 0.21 58 124 0.47 0.34 0.79 -2.50 0.70 -2.30 0.00
correct 1030 1.00 0.21 52 121 0.43 0.34 0.75 -3.00 0.61 -230 0.00
wave 1156 1.00 0.28 39 62 0.63 0.34 0.96 -0.30 0.96 -0.20 0.00
gold 1451 1.00 0.29 36 59 0.61 0.34 1.09 0.90 116 1.00 0.00
domestic 1452 1.00 0.29 36 59 0.61 0.34 1.03 0.30 113 0.80 0.00
thing 87 0.99 0.31 17 61 0.28 0.35 1.07 0.50 0.99 0.00 0.00
volume 1362 0.99 0.29 38 58 0.66 034 1.1 1.00 126 140 0.00
theater 1391 0.99 0.29 38 58 0.66 0.34 1.01 0.10 0.98 0.00 0.00
land 497 0.97 0.31 17 61 0.28 0.35 1.08 0.50 1.04 0.20 0.00
consider 295 0.96 0.32 16 57 0.28 0.35 0.95 -0.30 0.91 -0.20 0.00
spot 1136 0.96 0.26 40 69 0.58 0.35 1.08 0.90 1.08 0.70 0.00
recently 638 0.95 0.22 51 107 0.48 0.35 0.84 -2.00 0.75 -1.50 0.00
reflect 915 0.95 0.22 46 111 0.41 0.35 0.82 -2.10 0.69 -210 0.23
normally 1422 0.95 0.28 34 61 0.56 0.35 1.00 0.00 1.07 0.50 0.00
climb 1432 0.95 0.28 34 61 0.56 0.35 1.23 2.20 1.38 250 0.00
import 1611 0.94 0.30 27 53 0.51 0.36 1.07 0.70 1.02 0.10 0.00
journey 1619 0.94 0.30 27 53 0.51 0.36 1.02 0.20 112 0.60 0.00
supply 813 0.93 0.22 49 110 0.45 0.36 0.95 -0.50 0.86 -0.70 0.00
generally 847 0.93 0.22 49 110 0.45 0.36 0.87 -1.50 0.77 -1.30 0.00
lead 241 0.92 0.35 15 54 0.28 0.36 1.39 1.90 163 1.60 0.00
cause 319 092 0.34 16 52 0.31 0.36 1.01 0.10 0.91 -0.20 0.00
conversation 980 092 0.22 54 112 0.48 0.36 1.05 0.50 1.08 0.50 0.00
suddenly 995 092 0.22 54 112 0.48 0.36 0.85 -1.60 0.75 -1.80 0.00
edge 1162 0.92 0.28 40 62 0.65 0.36 1.1 1.00 115 0.90 0.00
camp 1163 0.92 0.28 40 62 0.65 0.36 1.03 0.20 1.04 0.30 0.00
improvement 1224 0.92 0.28 35 60 0.58 0.36 0.91 -1.00 0.88 -0.90 0.00
development 363 0.91 0.31 16 58 0.28 0.36 0.85 -1.10 0.77 -0.90 0.00
range 516 0.91 0.34 17 56 0.30 0.36  0.99 0.00 0.84 -040 0.00
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Item # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
measure 532 0.91 0.34 17 56 0.30 0.36 1.28 1.60 163 1.80 0.00
percent 549 0.91 0.34 17 56 0.30 0.36 0.92 -0.40 0.76 -0.70 0.00
extremely 1255 0.91 0.31 28 53 0.53 0.36 0.86 -1.10 0.75 -1.10 0.00
respond 1114 0.90 0.26 41 69 0.59 0.37 0.93 -0.70 0.90 -0.90 0.00
soldier 1376 0.90 0.30 39 58 0.67 0.36 0.91 -0.70 0.85 -0.80 0.00
usual 1383 0.90 0.30 39 58 0.67 0.36 0.97 -0.20 0.98 0.00 0.00
dear 1399 0.90 0.30 39 58 0.67 0.36 1.1 0.90 122 120 0.00
tie 1514 0.90 0.28 36 61 0.59 0.37 1.06 0.70 1.09 0.70 0.00
recommendation 1532 0.90 0.28 36 61 0.59 0.37 0.99 0.00 0.96 -0.20 0.00
also 72 0.89  0.31 18 61 0.30 0.37 0.96 -0.20 0.81 -0.70 0.00
decision 449 0.89 0.34 13 59 0.22 0.37 0.86 -0.80 0.71 -0.80 0.50
wrong 575 0.89  0.31 12 62 0.19 0.37 0.81 -1.40 066 -1.10 0.64
flat 1075 0.89 0.28 42 66 0.64 0.37 0.96 -0.30 0.91 -040 0.11
else 466 0.88  0.31 18 61 0.30 0.37 0.77 -1.60 0.70 -1.20 0.00
behind 492 0.88  0.31 18 61 0.30 0.37 0.98 -0.10 0.94 -0.10 0.00
society 562 0.88  0.31 19 62 0.31 0.37 0.93 -0.40 1.05 0.20 0.00
notice 664 0.87 0.21 61 124 0.49 0.37 0.82 -2.10 0.73 -2.00 0.00
majority 1007 0.86 0.21 55 121 0.45 0.38 0.95 -0.50 0.83 -0.90 0.00
employment 1605 0.85 0.30 28 53 0.53 0.38 0.92 -0.80 0.87 -0.70 0.00
fruit 1638 0.85 0.30 28 53 0.53 0.38 1.46 4.10 229 530 0.00
manage 625 0.84 0.22 56 107 0.52 0.38 0.77 -2.90 0.66 -240 -0.13
ready 774 0.84 0.22 58 112 0.52 0.38 0.90 -1.10 0.89 -0.70 0.00
surround 1172 0.84 0.29 41 62 0.66 0.38 0.87 -1.10 0.85 -0.80 0.00
marriage 1246 0.84 0.28 36 60 0.60 0.38 0.96 -0.40 1.08 0.60 0.00
fee 1477 0.84 0.29 39 59 0.66 0.38 1.00 0.00 117 1.00 -0.09
suit 1120 0.83 0.26 42 69 0.61 0.38 0.96 -0.40 0.97 -0.10 0.00
consumer 1131 0.83 0.26 42 69 0.61 0.38 1.07 0.80 1.09 0.70 0.00
prison 1460 0.83 0.29 38 59 0.64 0.38 0.88 -1.10 0.78 -1.20 0.00
tourist 1484 0.83 0.29 38 59 0.64 0.38 0.88 -1.10 0.83 -0.90 0.00
lawyer 1487 0.83 0.29 38 59 0.64 0.38 0.98 -0.10 0.94 -0.20 0.00
someone 439 0.82 0.34 18 59 0.31 0.38 0.68 -2.00 047 -190 0.00
comfortable 1382 0.82 0.30 40 58 0.69 0.39 0.84 -1.30 0.76 -1.30 0.00
heart 622 0.81 0.22 54 107 0.50 0.39 1.27 2.90 150 2.80 0.00
none 1012 0.81 0.21 56 121 0.46 0.39 0.95 -0.40 0.93 -0.30 0.00
medical 1031 0.81 0.21 56 121 0.46 0.39 1.1 1.10 110 0.50 0.00
might 159 0.80 0.31 18 60 0.30 0.39 0.79 -1.60 0.67 -150 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.

fact 202 0.80 0.35 16 54 0.30 0.39 1.18 1.00 136  1.10 0.00
fall 320 0.80 0.34 17 52 0.33 0.39 0.83 -1.10 0.82 -0.60 0.00
probably 328 0.80 0.34 17 52 0.33 0.39 1.1 0.60 0.92 -0.20 0.00
past 330 0.80 0.34 17 52 0.33 0.39 097 -0.10 0.81 -0.60 0.00
force 346 0.80 0.34 17 52 0.33 0.39 117 1.00 1.05 0.20 0.00
quality 517 0.80 0.34 18 56 0.32 0.39 093 -0.30 0.83 -0.50 0.00
unclear 886 0.78 0.22 59 111 0.53 0.39 0.91 -0.90 0.81 -1.30 0.00
judge 993 0.78 0.22 57 112 0.51 0.39 177 6.80 213 6.00 0.00
invite 1026 0.77 0.21 57 121 0.47 0.40 0.96 -0.40 0.95 -0.20 0.00
extra 1056 0.77 0.28 45 66 0.68 0.40 0.91 -0.70 0.79 -1.10 0.00
band 1085 0.77 0.28 45 66 0.68 0.40 097 -0.10 0.92 -040 0.00
ship 1091 0.77 0.28 45 66 0.68 0.40 0.75 -2.20 0.65 -210 0.00
pain 1148 0.76  0.26 43 69 0.62 0.40 0.93 -0.70 0.89 -0.80 0.00
tiny 1634 0.76  0.30 29 53 0.55 0.40 1.04 0.30 1.08 0.50 0.00
terrible 1642 0.76  0.30 29 53 0.55 0.40 0.95 -0.40 0.93 -0.30 0.00
vision 1649 0.76  0.30 29 53 0.55 040 1.13 1.20 116 0.90 0.00
boat 1302 0.75 0.28 38 61 0.62 0.40 1.05 0.50 111 070 0.00
fan 1304 0.75 0.28 38 61 0.62 040 112 1.10 1.21 140 0.00
exactly 670 0.74 0.21 64 124 0.52 0.40 0.91 -1.00 0.90 -0.70 0.00
production 713 0.74 0.23 44 104 0.42 0.40 1.28 2.60 166 290 0.00
a 6 0.73 0.32 19 62 0.31 0.40 0.73 -1.70 0.53 -1.80 0.00
on 17 0.73 0.32 19 62 0.31 0.40 0.77 -1.50 0.65 -1.20 0.00
at 23 0.73 0.32 19 62 0.31 0.40 1.06 0.30 0.84 -040 0.00
would 36 0.73 0.32 19 62 0.31 0.40 0.77 -1.50 0.58 -1.60 0.00
shape 984 0.73 0.22 58 112 0.52 0.40 1.02 0.20 1.00 0.00 0.00
matter 340 0.72 0.34 12 52 0.23 041 0.75 -1.60 0.61 -1.70 0.65
count 1020 0.72 0.22 58 121 0.48 041 1.23 2.30 136 1.90 0.00
shock 1381 0.72 0.31 41 58 0.71 041 110 0.70 1.23 110 0.00
cycle 1392 0.72 0.31 41 58 0.71 041 1.21 1.50 1.41 1.80 0.00
recent 641 0.71 0.22 56 107 0.52 041 091 -0.90 0.84 -1.00 0.00
mostly 1285 0.71 0.32 30 53 0.57 041 091 -0.60 0.93 -0.20 0.00
realize 554 0.70  0.30 21 62 0.34 0.41 0.86 -1.10 0.84 -0.50 0.00
product 304 0.69 0.34 18 52 0.35 0.42 0.80 -1.20 0.75 -0.90 0.00
value 342 0.69 0.34 18 52 0.35 042 112 0.70 111 050 0.00
detail 472 0.69 0.30 20 61 0.33 042 0.83 -1.30 0.77 -1.00 0.00
difference 473 0.69 0.30 20 61 0.33 042 0.95 -0.30 1.08 040 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
economic 493 0.69 0.30 20 61 0.33 0.42 0.99 0.00 0.92 -0.30 0.00
benefit 543 0.69 0.33 19 56 0.34 042 0.83 -1.00 0.67 -1.20 0.00
wall 722 0.69 0.23 45 104 0.43 042 1.01 0.10 1.04 0.20 0.00
purpose 735 0.69 0.23 45 104 0.43 042 0.87 -1.30 0.84 -0.80 0.00
display 1107 0.69 0.26 44 69 0.64 042 1.15 1.50 1.23 1.60 0.00
importance 1142 0.69 0.26 44 69 0.64 042 1.02 0.20 1.03 0.20 0.00
attend 819 0.68 0.22 54 110 0.49 042 094 -0.60 0.89 -0.60 0.00
potential 829 0.68 0.22 54 110 0.49 042 094 -0.60 0.84 -1.00 0.00
meal 1248 0.68 0.28 38 60 0.63 042 0.93 -0.60 0.87 -0.80 0.00
pool 1334 0.67 0.28 39 61 0.64 042 1.13 1.20 1.36 220 0.00
various 682 0.65 0.21 66 124 0.53 042 0.79 -2.50 0.72 -210 0.00
nation 767 0.65 0.22 62 112 0.55 043 1.13 1.30 1.33 210 0.00
ability 779 0.65 0.22 62 112 0.55 0.43 0.98 -0.10 0.96 -0.20 0.00
ring 944 0.65 0.22 57 111 0.51 042 112 1.20 142 250 0.00
and 3 0.63 0.32 20 62 0.32 043 1.25 1.50 1.31 1.00 0.00
that 15 0.63 0.32 20 62 0.32 043 1.10 0.60 1.01 0.10 0.00
period 382 0.63 0.30 19 58 0.33 043 1.07 0.50 1.00 0.00 0.00
middle 835 0.63 0.22 55 110 0.50 043 0.77 -2.40 0.70 -2.00 0.00
location 1363 0.63 0.31 42 58 0.72 043 1.18 1.20 115 0.70 0.00
horse 1137 0.62 0.27 45 69 0.65 043 1.16 1.50 1.25 170 0.00
data 556 0.61 0.30 22 62 0.35 0.44 1.01 0.10 1.06 0.30 0.00
mention 564 0.61 0.30 22 62 0.35 0.44 0.95 -0.30 0.95 0.00 0.00
reduce 584 0.61 0.30 22 62 0.35 044 094 -0.40 0.84 -0.50 0.00
stock 691 0.61 0.21 67 124 0.54 044 1.31 3.10 151 3.10 0.00
add 414 0.60 0.33 20 59 0.34 044 115 0.90 1.04 0.20 0.00
map 1210 0.60 0.29 39 60 0.65 044 117 1.50 1.28 170 0.00
burn 1278 0.60 0.32 31 53 0.58 0.44 0.99 0.00 0.94 -0.20 0.00
rent 1564 0.60 0.31 47 58 0.81 0.44 0.77 -1.80 0.68 -1.60 -0.56
wild 1589 0.60 0.31 41 58 0.71 0.44 0.96 -0.20 0.94 -0.10 0.00
easily 968 059 0.22 61 112 0.54 0.44 0.86 -1.40 0.79 -140 0.00
pound 982 059 0.22 61 112 0.54 0.44 1.06 0.60 1.06 040 0.00
travel 503 0.58 0.33 20 56 0.36 0.44 1.10 0.60 118 0.70 0.00
population 710 0.58 0.23 47 104 0.45 0.44 0.88 -1.20 0.79 -1.10 0.00
effective 1029 0.58 0.22 61 121 0.50 0.44 0.83 -1.80 0.71 -190 0.00
artist 1181 0.58 0.30 44 62 0.71 0.44 0.99 0.00 0.94 -0.20 0.00
quick 1193 0.58 0.30 44 62 0.71 044 1.16 1.20 1.58 240 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
bottle 1612 0.58 0.30 31 53 0.58 044 119 1.60 1.31 1.60 0.00
until 255 0.57 0.31 20 57 0.35 0.44 0.77 -1.90 0.71 -140 0.00
almost 307 0.57 0.33 19 52 0.37 0.44 0.82 -1.10 0.69 -1.30 0.00
industrial 1492 0.57 0.30 41 59 0.69 0.44 0.92 -0.50 0.84 -0.70 0.00
increase 230 056 0.34 18 54 0.33 0.45 0.83 -0.90 0.82 -0.50 0.00
away 234 056 0.34 18 54 0.33 045 1.35 1.80 1.51 1.60 0.00
prepare 604 0.56 0.22 59 107 0.55 0.45 0.89 -1.10 0.84 -1.00 0.00
strike 776 0.55 0.22 84 112 0.75 045 1.23 2.30 140 240 -0.96
historical 1403 0.55 0.29 39 61 0.64 0.45 0.96 -0.20 0.90 -0.50 0.00
basically 1433 0.55 0.29 39 61 0.64 0.45 0.87 -1.10 0.79 -1.30 0.00
citizen 1449 0.55 0.29 39 61 0.64 0.45 0.86 -1.20 0.84 -1.00 0.00
policy 399 0.54 0.30 20 58 0.34 0.45 0.93 -0.60 0.87 -0.60 0.00
much 91 0.53 0.30 22 61 0.36 0.46 1.08 0.60 1.06 0.30 0.00
while 155 0.53 0.30 21 60 0.35 0.45 0.92 -0.60 0.89 -0.50 0.00
concert 1380 0.53 0.32 43 58 0.74 0.45 0.96 -0.10 0.96 0.00 0.00
show 110 0.52 0.33 25 60 0.42 0.46 1.30 1.50 1.33 110 0.00
each 145 0.52 0.33 25 60 0.42 0.46 1.03 0.20 1.04 0.20 0.00
church 744 0.52 0.23 48 104 0.46 0.46 0.94 -0.50 0.90 -0.50 0.00
print 1098 0.52 0.29 48 66 0.73 0.46 0.97 -0.10 1.00 0.00 0.00
charge 498 0.51 0.30 22 61 0.36 0.46 1.30 2.20 155 240 0.00
surprise 634 0.51 0.22 60 107 0.56 0.46 1.61 5.30 223 6.00 0.00
plane 1257 0.50 0.32 32 53 0.60 0.46 1.06 0.40 0.95 -0.10 0.00
cultural 1263 0.50 0.32 32 53 0.60 0.46 1.10 0.70 114 0.60 0.00
initial 1280 0.50 0.32 32 53 0.60 046 1.21 1.40 149 190 0.00
leadership 1504 0.50 0.29 41 61 0.67 0.46 1.05 0.40 117 1.00 0.00
bright 1508 0.50 0.29 41 61 0.67 0.46 0.99 0.00 0.98 0.00 0.00
success 725 049 0.23 49 104 0.47 0.46 1.07 0.60 1.02 0.10 -0.02
avoid 850 049 0.23 60 110 0.55 0.46 0.82 -1.80 0.79 -140 -0.12
block 1018 049 0.22 63 121 0.52 047 1.07 0.70 1.09 0.60 0.00
reality 1179 049 0.30 45 62 0.73 0.46 0.91 -0.50 0.88 -0.50 0.00
shift 1188 049 0.30 45 62 0.73 0.46 1.1 0.70 1.27 110 0.00
nuclear 1196 049 0.30 45 62 0.73 0.46 0.80 -1.40 0.69 -150 0.00
personality 1650 049 0.31 28 53 0.53 0.46 1.06 0.50 1.05 0.30 0.37
age 282 0.48 0.30 21 57 0.37 0.47 1.03 0.30 126 120 0.00
lay 1103 048 0.27 47 69 0.68 0.47 1.00 0.00 1.00 0.00 0.00
center 334 047 0.33 20 52 0.38 047 0.74 -1.80 0.68 -140 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.

rest 528 0.47 0.33 21 56 0.38 0.47 0.87 -0.80 0.99 0.00 0.00
bit 352 046 0.29 21 58 0.36 047 0.94 -0.50 0.85 -0.80 0.00
win 377 046 0.29 21 58 0.36 0.47 0.95 -0.40 0.91 -0.50 0.00
receive 396 046 0.29 21 58 0.36 0.47 1.00 0.00 0.97 -0.10 0.00
serious 796 046 0.22 66 112 0.59 047 1.20 1.90 141 240 0.00
mine 936 046 0.22 61 111 0.55 0.47 1.08 0.80 111 070 0.00
decrease 1418 046 0.29 40 61 0.66 0.47 1.03 0.30 1.03 0.20 0.00
manners 1439 046 0.29 40 61 0.66 0.47 0.91 -0.70 0.90 -0.50 0.00
seem 173 045 0.29 22 60 0.37 0.48 0.92 -0.60 1.00 0.00 0.00
huge 861 045 0.22 66 111 0.59 0.48 0.86 -1.50 0.77 -150 0.00
dollar 970 045 0.22 64 112 0.57 0.48 0.99 0.00 0.96 -0.10 0.00
medium 689 043 0.21 71 124 0.57 0.48 1.33 3.20 149 290 0.00
hang 1083 043 0.30 49 66 0.74 0.48 0.95 -0.30 0.95 -0.10 0.00
progress 1099 043 0.30 49 66 0.74 0.48 0.85 -1.00 0.72 -1.20 0.00
introduction 1201 043 0.29 41 60 0.68 0.48 1.08 0.70 1.21 1.20 0.00
carefully 1384 043 0.32 44 58 0.76 0.48 0.96 -0.10 0.90 -0.30 0.00
empty 1590 043 0.32 47 58 0.81 0.48 0.79 -1.40 0.66 -1.50 -0.42
raise 486 042 0.29 23 61 0.38 0.48 1.04 0.30 1.08 040 0.00
tradition 1336 042 0.29 42 61 0.69 0.48 0.90 -0.80 0.81 -1.00 0.00
strange 1343 042 0.29 42 61 0.69 0.48 1.02 0.10 1.05 0.30 0.00
director 727 0.41 0.23 50 104 0.48 0.48 1.16 1.40 114 0.80 0.00
income 919 0.41 0.22 62 111 0.56 0.49 0.93 -0.60 0.83 -1.10 0.00
wedding 1563 0.41 0.32 43 58 0.74 0.49 1.09 0.60 115 0.60 0.00
excited 1140 0.40 0.27 48 69 0.70 049 117 1.30 1.32 1.80 0.00
global 1168 0.40 0.31 46 62 0.74 049 0.84 -1.00 0.93 -0.20 0.00
recommend 1005 0.39 0.22 65 121 0.54 049 0.71 -3.00 0.67 -220 0.00
sale 398 0.37 0.29 22 58 0.38 049 1.07 0.60 118 1.10 0.00
whatever 675 0.37 0.21 71 124 0.57 0.49 0.80 -2.30 0.77 -150 0.06
relation 832 0.37 0.23 60 110 0.55 0.49 0.80 -1.90 0.73 -1.80 0.00
guess 900 0.37 0.22 72 111 0.65 049 0.95 -0.50 0.90 -0.60 -0.22
purchase 1000 0.37 0.22 56 112 0.50 0.49 0.87 -1.30 0.75 -1.70 0.47
hear 178 0.36 0.29 23 60 0.38 0.50 1.22 1.80 124 130 0.00
wish 524 0.36 0.32 22 56 0.39 0.50 0.92 -0.40 0.80 -0.70 0.00
education 531 0.36 0.32 22 56 0.39 0.50 0.67 -2.30 0.56 -2.00 0.00
standard 547 0.36 0.32 22 56 0.39 0.50 0.92 -0.50 0.82 -0.60 0.00
material 571 0.35 0.29 25 62 0.40 0.50 0.82 -1.60 0.70 -1.30 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
himself 458 0.34 0.29 24 61 0.39 0.50 0.85 -1.20 0.79 -1.20 0.00
girl 463 0.34 0.29 24 61 0.39 0.50 1.04 0.30 1.05 0.30 0.00
section 668 0.34 0.21 73 124 0.59 0.50 1.22 2.20 1.35 210 0.00
announce 1002 0.34 0.22 66 121 0.55 0.50 1.03 0.30 0.99 0.00 0.00
impossible 1348 0.34 0.30 43 61 0.70 0.50 1.11 0.80 113 070 0.00
hold 222 0.33 0.33 20 54 0.37 0.50 1.11 0.70 1.05 0.20 0.00
birth 1524 0.33 0.30 43 61 0.70 0.50 0.96 -0.20 0.97 0.00 0.00
act 515 0.32 0.32 21 56 0.38 0.51 0.91 -0.50 0.82 -0.70 0.15
earn 925 0.32 0.23 68 111 0.61 0.51 0.82 -1.70 0.79 -140 -0.22
advice 1038 0.32 0.22 74 121 0.61 0.51 0.80 -2.00 0.76 -160 -0.36
freedom 1397 0.32 0.33 45 58 0.78 0.51 0.91 -0.40 0.77 -0.80 0.00
anyone 754 0.31 0.22 69 112 0.62 0.51 0.79 -2.10 0.70 -2.00 0.00
session 1556 0.31 0.32 44 58 0.76 0.51 1.23 1.30 1.32 120 0.00
judgment 1571 0.31 0.32 44 58 0.76 0.51 1.22 1.30 198 3.00 0.00
through 108 0.30 0.33 27 60 0.45 0.51 1.02 0.10 1.33 120 0.00
both 128 0.30 0.33 27 60 0.45 0.51 0.98 0.00 0.83 -0.60 0.00
own 129 0.30 0.33 27 60 0.45 0.51 0.67 -1.90 0.62 -160 0.00
actually 291 0.30 0.30 23 57 0.40 0.51 0.99 0.00 1.08 040 0.00
police 616 0.30 0.23 64 107 0.60 0.51 1.20 1.80 1.31 1.80 0.00
fix 972 0.30 0.22 67 112 0.60 0.51 0.89 -1.10 0.82 -1.10 0.00
moment 397 0.29 0.29 23 58 0.40 0.52 1.10 0.90 112 0.80 0.00
lock 1602 029 0.31 34 53 0.64 0.51 1.13 1.00 110 0.50 0.00
native 1637 029 0.31 34 53 0.64 0.51 094 -0.40 0.86 -0.60 0.00
during 182 0.28 0.29 24 60 0.40 0.52 0.92 -0.70 0.85 -0.90 0.00
since 191 0.28 0.29 24 60 0.40 052 1.1 0.90 1.08 0.50 0.00
few 195 0.28 0.29 24 60 0.40 0.52 0.94 -0.50 0.92 -040 0.00
attention 578 0.27 0.29 26 62 0.42 0.52 1.00 0.00 0.94 -0.20 0.00
explain 489 0.26 0.29 18 61 0.30 0.52 0.74 -2.30 0.68 -2.00 0.58
marry 775 026 0.22 70 112 0.63 0.52 0.70 -3.30 0.62 -260 0.00
anything 318 0.25 0.33 22 52 0.42 0.52 1.01 0.00 0.96 -0.10 0.00
themselves 480 0.25 0.29 25 61 0.41 0.52 0.77 -2.00 0.70 -1.90 0.00
poor 618 0.25 0.23 65 107 0.61 0.52 0.96 -0.30 0.90 -0.60 0.00
shoot 1001 025 0.22 68 121 0.56 0.53 1.07 0.60 1.07 0.50 0.00
peace 1124 0.25 0.28 50 69 0.72 0.53 1.02 0.10 117 0.90 0.00
north 1203 0.25 0.30 43 60 0.72 0.52 1.00 0.00 1.06 0.30 0.00
trust 1073 024 0.31 51 66 0.77 0.53 0.99 0.00 0.85 -0.50 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.

tour 1087 024 0.31 51 66 0.77 0.53 0.94 -0.30 0.98 0.00 0.00
strongly 1543 0.24 0.30 44 61 0.72 0.53 1.04 0.30 1.04 0.20 0.00
government 216 0.22 0.33 21 54 0.39 0.53 1.08 0.50 1.20 0.80 0.00
result 233 0.22 0.33 21 54 0.39 0.53 0.94 -0.20 0.92 -0.20 0.00
plant 671 0.21 0.21 76 124 0.61 054 0.84 -1.60 0.78 -140 0.00
introduce 772 0.21 0.22 71 112 0.63 0.53 0.97 -0.20 1.00 0.00 0.00
pack 1385 0.21 0.34 46 58 0.79 0.54 1.05 0.30 0.98 0.00 0.00
goal 855 0.20 0.23 71 111 0.64 054 1.10 0.90 1.04 0.20 0.00
resource 903 0.20 0.23 66 111 0.59 0.54 0.90 -0.80 0.89 -0.60 0.00
herself 994 0.20 0.22 69 112 0.62 0.54 0.78 -2.20 0.83 -1.00 0.00
wood 1465 0.20 0.32 49 59 0.83 0.54 0.77 -1.50 0.65 -140 -0.43
engine 1615 0.20 0.32 47 53 0.89 054 0.84 -1.10 1.03 020 -1.21
write 121 0.19 0.33 28 60 0.47 0.54 1.59 2.70 164 210 0.00
clearly 728 0.19 0.24 54 104 0.52 0.54 0.61 -4.00 0.50 -3.60 0.00
breath 1609 0.19 0.32 35 53 0.66 0.54 0.97 -0.10 0.89 -040 0.00
sell 418 0.18 0.32 24 59 0.41 0.54 0.86 -0.80 0.77 -1.00 0.00
commercial 1258 0.18 0.33 35 53 0.66 0.54 0.96 -0.20 0.85 -0.50 0.00
itself 538 0.16  0.32 24 56 0.43 0.55 0.87 -0.80 0.93 -0.20 0.00
hit 695 0.16  0.21 77 124 0.62 055 1.13 1.30 115 0.90 0.00
military 758 0.16  0.23 72 112 0.64 0.55 1.38 3.20 164 320 0.00
bar 836 0.16  0.23 64 110 0.58 0.55 0.83 -1.50 0.81 -1.20 0.00
senior 1205 0.16  0.31 44 60 0.73 0.55 1.06 0.40 1.06 0.30 0.00
dark 922 0.15 0.23 67 111 0.60 0.55 1.02 0.20 1.09 0.60 0.00
hole 1513 0.15 0.31 45 61 0.74 0.55 1.03 0.20 1.20 0.90 0.00
graduate 1546 0.15 0.31 45 61 0.74 0.55 1.06 0.40 112 0.60 0.00
brand 1547 0.15 0.31 45 61 0.74 0.55 1.00 0.00 1.00 0.00 0.00
by 27 0.14 0.31 25 62 0.40 0.55 0.84 -1.00 0.89 -040 0.00
all 33 0.14 0.31 25 62 0.40 0.55 1.01 0.00 1.08 040 0.00
program 240 0.14 0.33 29 54 0.54 0.55 1.82 4.00 250 4.70 -0.79
enter 717 0.14 024 55 104 0.53 0.55 0.79 -1.90 0.68 -2.00 0.00
clear 369 0.12 0.29 25 58 0.43 0.56 0.99 0.00 0.95 -0.30 0.00
similar 594 0.10 0.29 28 62 0.45 0.56 0.91 -0.80 0.85 -0.60 0.00
positive 858 0.10 0.23 73 111 0.66 0.56 0.79 -2.10 0.70 -1.80 0.00
debate 937 0.10 0.23 68 111 0.61 0.56 1.33 2.60 1.36  2.10 0.00
crowd 1185 0.10 0.33 49 62 0.79 056 1.13 0.70 116 0.60 0.00
army 1416 0.10 0.31 44 61 0.72 0.56 1.21 1.30 1.35 150 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
destroy 1445 0.10 0.31 44 61 0.72 0.56 1.09 0.60 1.20 0.90 0.00
knowledge 619 0.09 0.23 68 107 0.64 0.56 0.82 -1.60 0.81 -1.10 0.00
loan 1574 0.09 0.34 46 58 0.79 0.57 0.94 -0.20 0.87 -0.30 0.00
unique 1592 0.09 0.34 46 58 0.79 0.57 0.97 0.00 1.50 1.50 0.00
still 119 0.08 0.33 29 60 0.48 0.57 1.10 0.50 1.00 0.00 0.00
environment 712 0.08 0.24 56 104 0.54 0.57 0.98 -0.10 0.93 -0.30 0.00
object 941 0.08 0.23 71 111 0.64 0.57 1.33 2.50 1.34 200 -0.14
weight 976 0.08 0.23 66 112 0.59 0.57 0.86 -1.30 081 -110 0.27
guide 1144 0.08 0.29 52 69 0.75 0.57 1.08 0.50 1.15 070 0.00
tool 1225 0.08 0.31 47 60 0.78 0.57 0.86 -0.90 0.77 -1.00 -0.21
influence 680 0.07 0.22 79 124 0.64 0.57 0.95 -0.50 0.99 0.00 0.00
tax 787 0.06 0.23 74 112 0.66 0.57 1.22 1.90 1.25 1.30 0.00
weapon 1323 0.06 0.31 46 61 0.75 0.57 0.93 -0.30 0.97 0.00 0.00
adult 879 0.05 0.23 74 111 0.67 0.58 0.99 0.00 1.13 0.70 0.00
daily 954 0.05 0.23 72 112 0.64 0.58 1.17 1.50 1.08 0.50 0.00
clothes 955 0.05 0.23 72 112 0.64 0.58 0.90 -0.90 0.81 -1.10 0.00
rock 964 0.05 0.23 72 112 0.64 0.58 1.06 0.60 1.25 1.30 0.00
friendly 1536 0.05 0.31 46 61 0.75 057 1.1 0.70 1.18 0.80 0.00
the 1 0.04 0.31 26 62 0.42 0.58 0.96 -0.10 0.90 -0.40 0.00
connection 1064 0.04 0.33 53 66 0.80 0.58 0.95 -0.20 0.81 -0.50 0.00
additional 1079 0.04 0.33 53 66 0.80 0.58 1.04 0.20 1.24 0.80 0.00
could 66 0.03 0.29 28 61 0.46 0.58 1.02 0.10 1.03 0.20 0.00
official 643 0.03 0.24 69 107 0.64 0.58 0.99 0.00 0.99 0.00 0.00
pick 583 0.02 0.29 29 62 0.47 0.58 0.96 -0.20 091 -0.30 0.00
opinion 656 0.02 0.22 80 124 0.65 0.58 0.92 -0.80 0.82 -1.00 0.00
without 212 0.01 0.33 23 54 0.43 0.59 0.84 -1.00 0.81 -0.80 0.00
violence 1434 0.01 0.31 45 61 0.74 058 1.12 0.70 1.29 1.20 0.00
rise 462 0.00 0.29 28 61 0.46 059 0.97 -0.20 0.98 0.00 0.00
interview 784 0.00 0.23 75 112 0.67 059 0.90 -0.80 090 -0.50 0.00
movement 803 0.00 0.23 67 110 0.61 059 1.1 0.90 1.10 0.60 0.00
file 834 0.00 0.23 67 110 0.61 059 1.27 2.00 1.39 210 0.00
match 849 0.00 0.23 67 110 0.61 0.59 1.30 2.30 149 260 0.00
option 859 -0.01 0.23 75 111 0.68 059 1.19 1.60 1.28 1.40 0.00
careful 1635 -0.01 0.33 37 53 0.70 0.59 1.09 0.50 1.22 0.90 0.00
laugh 620 -0.02 0.24 70 107 0.65 059 09 -0.70 0.88 -0.60 0.00
contrast 1177 -0.02 0.34 50 62 0.81 059 1.01 0.10 1.16 0.60 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
problem 120 -0.03 0.33 30 60 0.50 0.59 0.85 -0.80 0.83 -0.60 0.00
same 122 -0.03 0.33 30 60 0.50 0.59 0.98 0.00 0.98 0.00 0.00
shop 437 -0.03 0.32 26 59 0.44 059 1.1 0.60 113 0.60 0.00
fit 700 -0.03 0.22 87 124 0.70 0.59 0.88 -1.10 0.74 -150 -0.28
technical 1456 -0.03 0.34 47 59 0.80 0.59 0.88 -0.50 0.80 -0.60 0.00
border 1471  -0.03 0.34 47 59 0.80 0.59 1.06 0.30 0.93 -0.10 0.00
escape 1480 -0.03 0.34 47 59 0.80 0.59 0.87 -0.60 0.72 -0.90 0.00
cup 1489 -0.03 0.34 47 59 0.80 0.59 1.00 0.00 0.91 -0.20 0.00
combination 1550 -0.03 0.32 37 61 0.61 0.59 1.47 2.50 148 180 1.00
background 1221  -0.04 0.32 46 60 0.77 0.60 1.14 0.80 117 070 0.00
funny 1235 -0.04 0.32 46 60 0.77 0.60 1.01 0.10 0.95 -0.10 0.00
level 262 -0.05 0.29 27 57 0.47 0.60 1.01 0.10 1.09 0.60 0.00
club 760 -0.05 0.23 76 112 0.68 0.60 1.34 2.80 1.27 130 0.00
trial 1041 -0.05 0.23 74 121 0.61 0.60 1.28 2.20 1.39 210 0.00
then 71 -0.06 0.29 29 61 0.48 0.60 0.90 -0.90 0.83 -1.10 0.00
find 81 -0.06 0.29 29 61 0.48 0.60 0.97 -0.20 0.95 -0.20 0.00
any 83 -0.06 0.29 29 61 0.48 0.60 0.94 -0.40 0.91 -0.50 0.00
paint 672 -0.07 0.22 82 124 0.66 0.60 1.19 1.70 140 2.00 0.00
farm 1081 -0.07 0.34 54 66 0.82 0.60 0.92 -0.30 0.73 -0.80 0.00
response 606 -0.08 0.24 71 107 0.66 0.61 0.91 -0.70 1.02 0.10 0.00
including 163 -0.09 0.28 22 60 0.37 0.61 1.04 0.40 1.08 050 0.53
plan 232 -0.10 0.33 24 54 0.44 0.61 1.08 0.50 110 0.50 0.00
regular 1117 -0.10 0.31 54 69 0.78 0.61 1.13 0.70 115 0.60 0.00
retire 1633 -0.12 0.33 38 53 0.72 0.62 1.09 0.60 0.98 0.00 0.00
everything 422 -013 0.32 27 59 0.46 0.62 0.63 -2.60 0.53 -250 0.00
activity 432 -013 0.32 27 59 0.46 0.62 0.80 -1.30 0.70 -140 0.00
able 271 -0.14  0.29 28 57 0.49 0.62 0.67 -3.20 0.62 -2.80 0.00
lie 582 -0.14 0.29 31 62 0.50 0.62 0.82 -1.60 0.77 -1.20 0.00
neighbor 1220 -0.14 0.33 47 60 0.78 0.62 0.90 -0.40 0.85 -0.50 0.00
such 100 -0.15 0.29 26 61 0.43 0.62 1.02 0.20 1.05 030 0.34
local 300 -0.15 0.29 24 57 0.42 0.62 0.96 -0.30 0.98 0.00 0.36
round 519 -0.15 0.32 27 56 0.48 0.62 1.69 3.90 1.89 3.10 0.00
field 540 -0.15 0.32 29 56 0.52 0.62 1.29 1.80 1.34 130 -0.20
survive 1216 -0.15 0.33 49 60 0.82 0.62 0.79 -1.20 0.92 -0.20 -0.21
frame 1509 -0.15 0.33 48 61 0.79 0.62 1.02 0.10 1.20 0.80 0.00
customer 487 -0.16  0.29 30 61 0.49 0.62 1.02 0.10 111 0.70 0.00
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mile 777 -0.16  0.23 78 112 0.70 0.62 0.74 -2.40 0.64 -190 0.00
village 814 -0.16 0.24 70 110 0.64 0.63 1.25 1.80 1.32 170 0.00
female 960 -0.16 0.23 76 112 0.68 0.63 0.88 -1.10 0.80 -1.00 0.00
cross 974 -0.16  0.23 76 112 0.68 0.63 1.14 1.20 118 0.90 0.00
stick 1008 -0.16  0.23 76 121 0.63 0.62 1.51 3.60 154 270 0.00
ride 1048 -0.16  0.23 76 121 0.63 0.62 1.42 3.00 1.81 3.80 0.00
grade 1557 -0.16  0.36 48 58 0.83 0.62 1.04 0.20 119 0.60 0.00
lose 305 -0.17 0.32 26 52 0.50 0.63 1.18 1.20 1.22 110 0.00
trend 1279 -0.17 0.35 38 53 0.72 0.63 0.83 -0.90 0.72 -0.90 0.00
afraid 1351 -0.18 0.38 49 58 0.84 0.63 0.95 -0.10 149 130 0.00
visitor 1396 -0.18 0.38 49 58 0.84 0.63 1.11 0.50 155 140 0.00
title 1055 -0.19 0.35 55 66 0.83 0.63 0.85 -0.60 0.69 -0.90 0.00
deliver 1062 -0.19 0.35 55 66 0.83 0.63 0.83 -0.70 0.65 -1.00 0.00
collect 1067 -0.19 0.35 55 66 0.83 0.63 1.09 0.40 110 0.30 0.00
nobody 1101 -0.19 0.31 55 69 0.80 0.63 1.12 0.70 148 170 0.00
physical 1118 -0.19  0.31 55 69 0.80 0.63 0.94 -0.30 0.82 -0.60 0.00
miss 645 -0.20 0.24 73 107 0.68 0.63 1.35 2.40 162 280 0.00
delivery 1426 -0.20 0.33 47 61 0.77 0.63 0.98 0.00 0.88 -040 0.00
effect 315  -0.21 0.32 23 52 0.44 0.64 0.89 -0.70 0.84 -0.70 0.35
decide 359 -0.21 0.29 29 58 0.50 0.64 0.89 -1.10 0.85 -1.20 0.00
reach 380 -0.21 0.29 29 58 0.50 0.64 1.09 0.80 111  0.80 0.00
only 74 -0.22 0.29 31 61 0.51 0.64 1.10 0.90 1.09 0.60 0.00
may 97 -0.22 0.29 31 61 0.51 0.64 0.88 -1.00 0.87 -0.80 0.00
person 263 -0.22 0.29 29 57 0.51 0.64 0.88 -1.00 0.90 -0.60 0.00
personal 585 -0.22 0.29 32 62 0.52 0.64 0.89 -1.00 166 290 0.00
evidence 592 -0.22 0.29 32 62 0.52 0.64 0.81 -1.70 0.72 -150 0.00
film 433 -0.23 0.32 28 59 0.47 0.64 0.98 0.00 0.93 -0.20 0.00
war 435 -0.23 0.32 28 59 0.47 0.64 0.89 -0.60 0.92 -0.20 0.00
hot 884 -0.23 0.24 79 111 0.71 0.64 0.87 -1.10 0.81 -0.80 0.00
with 18 -0.24 0.30 29 62 0.47 0.64 0.97 -0.10 0.90 -040 0.00
list 523 -0.25 0.32 28 56 0.50 0.64 0.97 -0.10 0.89 -040 0.00
trade 544 -0.25 0.32 28 56 0.50 0.64 1.03 0.20 1.04 0.20 0.00
traffic 1223 -025 0.34 48 60 0.80 0.65 0.94 -0.20 0.85 -040 0.00
discuss 605 -0.26 0.25 74 107 0.69 0.65 0.75 -2.00 0.74 -140 0.00
board 741 026 024 62 104 0.60 065 1.24 1.80 136 1.80 0.00
chief 1153 -0.26 0.36 52 62 0.84 0.65 1.19 0.80 1.61 1.50 0.00
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expert 1155 -0.26 0.36 52 62 0.84 0.65 1.04 0.20 136  1.00 0.00
spread 1195 -0.26 0.36 52 62 0.84 0.65 0.94 -0.10 0.88 -0.20 0.00
chain 1516 -0.26 0.34 49 61 0.80 0.65 1.00 0.00 1.01 0.10 0.00
west 1535 -0.26 0.34 49 61 0.80 0.65 1.00 0.00 0.93 -0.10 0.00
quickly 783 -0.27 0.24 80 112 0.71 065 1.21 1.60 166 2.60 0.00
traditional 991 -0.27 0.24 78 112 0.70 0.65 0.87 -1.10 0.78 -1.00 0.00
temperature 1450 -0.27 0.33 48 61 0.79 0.65 0.89 -0.50 1.05 0.20 -0.04
brings 196 -0.29 0.28 31 60 0.52 0.66 0.86 -1.30 0.83 -1.20 0.00
out 55 -0.30 0.29 32 61 0.52 0.66 0.98 -0.10 1.07 050 0.00
powerful 1298 -0.30 0.36 39 53 0.74 0.66 0.91 -0.40 0.69 -0.90 0.00
lovely 1598 -0.30 0.38 49 58 0.84 0.66 0.91 -0.30 0.75 -0.60 0.00
thank 244  -0.31 0.32 26 54 0.48 0.66 1.21 1.30 116 0.70 0.00
hour 247  -0.31 0.32 26 54 0.48 0.66 0.93 -0.40 0.89 -040 0.00
wonderful 1074  -0.31 0.36 56 66 0.85 0.66 0.97 0.00 0.89 -0.10 0.00
fair 1078 -0.31 0.36 56 66 0.85 0.66 1.14 0.60 119 0.60 0.00
sentence 1097 -0.31 0.36 56 66 0.85 0.66 0.95 -0.10 0.74 -0.60 0.00
art 646 -0.32 0.25 75 107 0.70 0.66 1.31 2.10 165 270 0.00
press 674 -0.32 0.23 87 124 0.70 0.66 0.95 -0.30 0.86 -0.60 0.00
comment 716 -0.32 0.24 63 104 0.61 0.66 1.25 1.80 117 0.90 0.00
believe 225 -0.33 0.32 30 54 0.56 0.66 1.14 0.90 1.08 040 -0.40
body 401 -0.33  0.31 29 59 0.49 0.66 0.80 -1.20 0.69 -150 0.00
short 419 -0.33  0.31 29 59 0.49 0.66 0.94 -0.30 0.98 0.00 0.00
major 438 -0.33  0.31 29 59 0.49 0.66 1.11 0.70 1.05 0.20 0.00
floor 751 -0.33 0.24 81 112 0.72 0.66 0.87 -1.00 0.75 -1.10 0.00
husband 801 -0.33 0.24 73 110 0.66 0.66 0.81 -1.50 0.77 -1.20 -0.01
clock 931 -0.34 024 76 111 0.68 0.67 0.90 -0.70 0.79 -1.10 0.00
world 156 -0.37 0.29 32 60 0.53 0.67 1.04 0.30 1.06 040 0.00
management 692 -0.37 0.23 88 124 0.71 0.67 1.10 0.90 117 0.80 0.00
blood 1016 -0.37 0.23 80 121 0.66 0.67 0.89 -0.80 0.90 -040 0.00
warm 1019 -0.37 0.23 80 121 0.66 0.67 0.90 -0.70 0.86 -0.70 0.00
photo 1206 -0.37 0.35 49 60 0.82 0.67 1.08 0.40 121  0.70 0.00
piece 608 -0.38 0.25 76 107 0.71 0.67 0.82 -1.30 0.69 -160 0.00
aim 794 -0.38 0.24 82 112 0.73 0.68 1.15 1.10 1.20 0.90 0.00
safety 1309 -0.38 0.35 50 61 0.82 0.67 1.21 0.90 1.51 1.50 0.00
winter 1326 -0.38 0.35 50 61 0.82 0.67 0.96 -0.10 0.96 0.00 0.00
accident 1347 -0.38 0.35 50 61 0.82 0.67 0.94 -0.20 0.98 0.00 0.00
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Item # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
factory 1528 -0.38 0.35 50 61 0.82 0.68 0.95 -0.10 0.95 0.00 0.00
once 265 -0.39 0.30 30 57 0.53 0.68 1.13 1.10 117 1.00 0.08
top 375 -0.39 0.29 30 58 0.52 0.68 1.16 1.40 119 140 0.10
enough 267 -040 0.30 31 57 0.54 0.68 0.87 -1.10 0.80 -1.30 0.00
side 276 -040 0.30 31 57 0.54 0.68 1.19 1.50 1.36 210 0.00
public 287 -040 0.30 31 57 0.54 0.68 1.01 0.10 1.02 0.10 0.00
offer 237 -042 0.32 27 54 0.50 0.68 1.44 2.60 1.85 3.30 0.00
inside 660 -042 0.23 89 124 0.72 0.68 1.15 1.20 1.33 140 0.00
necessary 676 -0.42 0.23 89 124 0.72 0.68 0.95 -0.30 1.25 110 0.00
shake 1472 -042 0.38 50 59 0.85 0.68 1.02 0.10 1.03 0.20 0.00
shoe 1474 -042 0.38 50 59 0.85 0.68 0.92 -0.20 0.86 -0.20 0.00
wait 403 -043  0.31 30 59 0.51 0.68 0.91 -0.50 0.94 -0.20 0.00
copy 1035 -043 0.24 81 121 0.67 0.69 1.35 2.40 149 220 0.00
union 1277 -043  0.37 40 53 0.75 0.69 1.00 0.00 0.90 -0.10 0.00
unit 780 -044 024 83 112 0.74 0.69 0.9 -0.40 1.04 0.20 0.00
software 1089 -0.44  0.37 57 66 0.86 0.69 1.12 0.50 155 1.30 0.00
figure 357 -045 0.29 32 58 0.55 0.69 0.88 -1.10 0.86 -1.00 0.00
eye 391 -045 0.29 32 58 0.55 0.69 1.02 0.20 1.07 050 0.00
want 76 -046 0.29 34 61 0.56 0.69 0.98 -0.10 1.00 0.00 0.00
right 92 -046 0.29 34 61 0.56 069 1.11 1.00 114 0.90 0.00
turn 194 -046 0.29 33 60 0.55 0.69 1.40 3.30 160 3.50 0.00
early 197 -0.46  0.29 33 60 0.55 0.69 0.85 -1.30 0.88 -0.80 0.00
normal 854 -046 0.25 83 111 0.75 0.69 0.95 -0.30 0.98 0.00 0.00
exchange 1013 -048 0.24 82 121 0.68 0.70 0.85 -1.10 0.76 -1.20 0.00
cost 252 -049 0.30 32 57 0.56 0.70 0.94 -0.40 0.96 -0.20 0.00
form 257 -049 0.30 32 57 0.56 0.70 1.08 0.70 129 160 0.00
experience 264 -049 0.30 32 57 0.56 0.70 0.98 -0.10 0.97 -0.10 0.00
sure 279 -049 0.30 32 57 0.56 0.70 0.99 0.00 0.99 0.00 0.00
process 286 -049 0.30 32 57 0.56 0.70 1.24 1.90 1.33 190 0.00
active 1352 -049 0.42 51 58 0.88 0.70 0.95 0.00 1.39 0.90 0.00
cancer 1355 -049 0.42 51 58 0.88 0.70 0.86 -0.40 0.63 -0.80 0.00
healthy 1360 -049 0.42 51 58 0.88 0.70 0.97 0.00 129 0.70 0.00
anywhere 1646 -049 0.36 41 53 0.77 0.70 0.86 -0.60 0.78 -0.60 0.00
alone 719 -0.50 0.25 66 104 0.63 0.70 0.89 -0.80 0.89 -0.50 0.00
wide 753 -0.50 0.25 84 112 0.75 0.70 1.09 0.70 1.02 0.10 0.00
smoke 1228 -0.50 0.36 50 60 0.83 0.70 0.96 -0.10 1.08 0.30 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
pretty 637 -0.51 0.26 78 107 0.73 0.70 1.00 0.00 110 0.50 0.00
there 40 -052 0.30 32 62 0.52 0.70 0.77 -1.60 0.72 -140 0.00
far 245 -0.52 0.32 28 54 0.52 0.70 1.16 1.00 119 0.80 0.00
community 465 -0.52 0.29 29 61 0.48 0.70 0.96 -0.30 1.02 0.10 045
sign 500 -0.52 0.29 29 61 0.48 0.70 1.02 0.20 120 120 045
access 802 -0.52 0.25 76 110 0.69 0.70 1.49 3.10 1.83 3.30 0.00
signal 1500 -0.52 0.39 54 59 0.92 0.70 0.76 -0.90 0.72 -0.60 -0.50
social 381 -0.53 0.29 33 58 0.57 0.71  0.95 -0.40 0.93 -040 0.00
international 662 -0.53 0.23 91 124 0.73 0.71  1.20 1.60 150 1.90 0.00
follow 188 -0.54 0.29 34 60 0.57 0.71  1.02 0.10 1.07 0.50 0.00
text 1046 -0.54 0.24 83 121 0.69 0.71 1.68 4.20 204 4.00 0.00
other 54 -0.55 0.29 35 61 0.57 0.71 0.79 -1.90 0.72 -190 0.00
wear 526 -0.55 0.32 31 56 0.55 0.71 0.88 -0.80 0.79 -0.80 0.00
save 566 -0.55 0.29 36 62 0.58 0.71 132 2.40 152 230 0.00
defense 1192 -0.55 0.39 54 62 0.87 0.71  1.02 0.10 0.94 0.00 0.00
magazine 983 -0.56 0.25 83 112 0.74 0.71  1.03 0.20 0.87 -040 0.00
switch 1461 -0.56  0.40 51 59 0.86 0.71 1.08 0.30 117 0.50 0.00
tough 1467 -0.56  0.40 51 59 0.86 0.71  1.10 0.40 1.04 0.20 0.00
plus 1254 -0.57 0.38 41 53 0.77 0.71 091 -0.30 0.64 -0.90 0.00
put 139 -0.58 0.33 35 60 0.58 0.72 1.26 1.40 145 150 0.00
learn 261 -0.58 0.30 33 57 0.58 0.72 1.00 0.00 0.94 -0.20 0.00
possible 290 -0.58 0.30 34 57 0.60 0.72 0.73 -2.40 0.66 -2.20 -0.09
already 302 -0.58 0.32 30 52 0.58 0.72 0.91 -0.50 0.83 -0.80 0.00
grow 335 -0.58 0.32 30 52 0.58 0.72 0.91 -0.50 0.88 -0.50 0.00
mind 341 -0.58 0.32 30 52 0.58 0.72 1.38 2.40 156 2.30 0.00
record 344 -0.58 0.32 30 52 0.58 0.72 1.26 1.70 128 1.20 0.00
develop 350 -0.58 0.32 23 52 0.44 0.72 0.97 -0.10 094 -010 0.73
rule 415 -0.58  0.31 32 59 0.54 0.72 0.91 -0.50 0.82 -0.70 -0.04
truth 1100 -0.58 0.39 60 66 0.91 0.72 0.64 -1.40 041 -160 -0.32
square 1441 -0.58 0.36 51 61 0.84 0.72 1.05 0.30 1.09 0.30 -0.10
forest 1525 -0.58 0.37 54 61 0.89 0.72 0.78 -0.90 0.94 000 -0.34
useful 917 -0.59 0.25 80 111 0.72 0.72 0.63 -3.00 0.50 -2.70 0.00
cheap 1093 -0.59 0.39 58 66 0.88 0.72 0.88 -0.30 0.73 -0.50 0.00
leg 1095 -0.59 0.39 58 66 0.88 0.72 0.86 -0.40 0.61 -0.80 0.00
be 2 -061 0.30 33 62 0.53 0.72 1.08 0.60 1.04 0.20 0.00
they 13 -0.61 0.30 33 62 0.53 0.72 1.18 1.20 146 2.00 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

Item # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.

sit 356 -0.62 0.29 34 58 0.59 0.72 0.99 0.00 1.08 0.50 0.00
race 732 -062 0.25 68 104 0.65 0.73 1.46 3.10 190 350 0.00
celebrate 1606 -0.62 0.37 42 53 0.79 0.72 0.77 -1.00 0.64 -1.10 0.00
musical 1628 -0.62 0.37 42 53 0.79 0.72 0.84 -0.60 1.02 0.10 0.00
should 89 -063 0.29 36 61 0.59 0.73 0.81 -1.70 0.76 -1.50 0.00
link 770 -0.63 0.25 86 112 0.77 0.73 1.1 0.80 117 0.60 0.00
concept 1211 -0.63  0.38 51 60 0.85 0.73 1.21 0.80 149 130 0.00
off 150 -0.64 0.33 41 60 0.68 0.73 1.40 2.10 1.84 240 -0.60
century 591 -0.64 0.29 37 62 0.60 0.73 0.76 -2.10 0.73 -140 0.00
trouble 831 -064 0.25 78 110 0.71 0.73 0.82 -1.30 0.66 -1.70 0.00
package 1317 -0.64 0.38 52 61 0.85 0.73 0.95 -0.10 0.94 0.00 0.00
somewhere 1318 -0.64 0.38 52 61 0.85 0.73 0.93 -0.10 0.80 -0.50 0.00
amazing 1522 -0.64 0.38 52 61 0.85 0.73 0.95 -0.10 0.82 -040 0.00
join 469 -065 0.29 36 61 0.59 0.73 0.88 -1.00 0.92 -040 0.00
draw 481 -065 0.29 36 61 0.59 0.73 0.91 -0.70 0.98 0.00 0.00
song 940 -065 0.25 81 111 0.73 0.73 1.30 1.90 140 1.60 0.00
often 288 -067 0.30 34 57 0.60 0.73 0.89 -0.80 0.86 -0.80 0.00
college 739 -068 0.25 69 104 0.66 0.74 1.07 0.50 0.92 -0.30 0.00
tape 1369 -0.68 0.45 52 58 0.90 0.74 1.21 0.70 216 1.90 0.00
stone 1372 -0.68 0.45 52 58 0.90 0.74 112 0.40 112 040 0.00
leave 126 -069 0.33 36 60 0.60 0.74 0.68 -2.00 0.54 -1.80 0.00
continue 308 -0.69 0.33 31 52 0.60 0.74 0.71 -2.20 0.64 -1.70 0.00
care 313 -069 0.33 31 52 0.60 0.74 1.38 2.30 169 260 0.00
card 781 -069 0.26 87 112 0.78 0.74 122 1.50 1.07 0.30 0.00
dance 958 -0.69 0.25 85 112 0.76 0.74 1.04 0.30 0.93 -0.10 0.00
to 5 -0.70 0.30 34 62 0.55 0.74 0.79 -1.50 0.73 -1.30 0.00
not 14 -0.70 0.30 34 62 0.55 0.74 0.75 -1.80 0.67 -1.70 0.00
will 28 -0.70 0.30 34 62 0.55 0.74 0.56 -3.70 045 -3.20 0.00
evening 679 -0.70 0.24 94 124 0.76 0.74 0.87 -1.00 1.00 0.00 0.00
arm 621 -0.71 0.27 81 107 0.76 0.74 1.13 0.80 1.41 1.50 0.00
source 623 -0.71 0.27 81 107 0.76 0.74 0.73 -1.80 0.80 -0.80 0.00
campaign 647 -0.71 0.27 81 107 0.76 0.74 1.05 0.30 112 050 0.00
trip 824 -0.71 0.25 79 110 0.72 0.74 1.00 0.00 0.91 -0.30 0.00
basic 910 -0.71 0.25 82 111 0.74 0.74 094 -0.30 1.20 0.80 0.00
category 1190 -0.71 0.42 58 62 0.94 0.74 0.50 -2.00 044 -1.30 -0.52
topic 1294  -0.71 0.39 42 53 0.79 0.74 0.97 0.00 0.84 -0.20 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.

way 80 -0.72 0.29 37 61 0.61 0.74 0.77 -2.00 0.69 -190 0.00
produce 417 -0.72  0.31 33 59 0.56 0.74 112 0.80 113 0.60 0.00
phone 479 -0.74 0.29 37 61 0.61 0.75 1.10 0.80 117 0.90 0.00
approach 495 -0.74 0.29 37 61 0.61 0.75 1.14 1.10 1.27 140 0.00
expensive 1059 -0.75 0.41 59 66 0.89 0.75 0.94 -0.10 0.64 -0.70 0.00
straight 1070 -0.75 0.41 59 66 0.89 0.75 0.91 -0.20 0.82 -0.20 0.00
negative 1084 -0.75 0.41 59 66 0.89 0.75 0.93 -0.10 0.73 -040 0.00
mental 1647 -0.76  0.39 43 53 0.81 0.75 0.94 -0.10 0.99 0.00 0.00
half 365 -0.77 0.29 40 58 0.69 0.75 1.14 1.10 116 1.00 -0.36
pair 1090 -0.77 0.42 60 66 0.91 0.75 0.96 0.00 0.92 0.00 -0.16
reader 1141  -0.77 0.37 60 69 0.87 0.75 1.14 0.60 1.39 110 0.00
host 1325 -0.77 0.39 48 61 0.79 0.75 1.47 1.60 174 170 0.75
scene 1021 -0.78 0.25 87 121 0.72 0.76 0.98 0.00 0.93 -0.20 0.00
it 9 -079 0.30 35 62 0.56 0.76 1.05 0.30 114 0.70 0.00
but 25 -079 0.30 35 62 0.56 0.76 1.02 0.20 111 050 0.00
language 360 -0.79 0.29 36 58 0.62 0.76 0.70 -2.70 0.66 -240 0.00
ago 372 -0.79 0.29 36 58 0.62 0.76 0.88 -0.90 0.84 -1.00 0.00
battle 1335 -0.79 0.40 53 61 0.87 0.76  0.99 0.00 129 0.80 0.00
wake 1506 -0.79  0.40 53 61 0.87 0.76 0.81 -0.60 0.55 -1.20 0.00
over 82 -0.80 0.29 38 61 0.62 0.76 1.44 3.20 1.84 3.70 0.00
how 93 -0.80 0.29 38 61 0.62 0.76 0.97 -0.10 0.90 -0.50 0.00
farmer 1578 -0.80 0.45 52 58 0.90 0.76  0.99 0.00 0.69 -0.50 0.00
fight 595 -0.81 0.30 39 62 0.63 0.76 1.10 0.80 1.06 0.30 0.00
fine 597 -0.81 0.30 39 62 0.63 0.76 0.88 -0.90 0.77 -1.10 0.00
completely 959 -0.81 0.26 87 112 0.78 0.76 0.92 -0.50 0.79 -0.70 0.00
sometimes 444 -0.82  0.31 34 59 0.58 0.76 1.22 1.40 127 1.00 0.00
choose 447 -0.82  0.31 34 59 0.58 0.76 0.65 -2.70 0.53 -2.20 0.00
main 453 -0.82 0.29 38 61 0.62 0.76 1.18 1.40 1.32 1.60 0.00
however 203 -0.83 0.32 31 54 0.57 0.76 1.03 0.20 1.26 1.00 0.00
discussion 764 -0.83 0.26 89 112 0.79 0.76 1.25 1.60 152 1.60 0.00
wonder 665 -0.84 0.25 85 124 0.69 0.77 1.28 1.90 1.79 230 0.69
pressure 809 -0.84 0.26 81 110 0.74 0.77 117 1.10 1.27 110 0.00
daughter 926 -0.84 0.26 84 111 0.76 0.77 0.88 -0.80 112 050 0.00
post 927 -0.84 0.26 84 111 0.76 0.77 1.29 1.80 1.73 240 0.00
beat 1033 -0.84 0.25 88 121 0.73 0.77 137 2.30 165 230 0.00
glass 1040 -0.84 0.25 88 121 0.73 0.77 1.49 3.00 168 240 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
complex 1045 -0.84 0.25 88 121 0.73 0.77 1.50 3.10 233 420 0.00
spend 258 -0.85 0.30 36 57 0.63 0.77 0.81 -1.50 0.72 -150 0.00
road 521 -0.85 0.32 34 56 0.61 0.77 1.09 0.60 122 0.80 0.00
kid 529 -0.85 0.32 34 56 0.61 0.77 0.99 0.00 0.93 -0.10 0.00
security 541 -0.85 0.32 34 56 0.61 0.77 0.92 -0.50 0.84 -040 0.00
president 612 -0.86 0.27 83 107 0.78 0.77 0.89 -0.60 1.04 0.20 0.00
must 160 -0.87 0.29 38 60 0.63 0.77 1.16 1.20 113 070 0.00
worry 653 -0.87 0.25 97 124 0.78 0.77 0.78 -1.70 0.75 -0.80 0.00
nature 666 -0.87 0.25 97 124 0.78 0.77 0.77 -1.80 0.50 -2.00 0.00
earth 1286 -0.87 0.40 43 53 0.81 0.77 0.93 -0.20 0.63 -0.70 0.00
work 67 -0.89 0.30 39 61 0.64 0.77 112 0.90 1.31 1.50 0.00
mean 95 -0.89 0.30 39 61 0.64 0.77 0.96 -0.30 0.92 -0.30 0.00
wine 1387 -0.89 0.48 53 58 0.91 0.78 0.89 -0.10 0.67 -040 0.00
usually 555 -0.90 0.30 40 62 0.65 0.78 0.85 -1.10 0.74 -1.20 0.00
contact 600 -0.90 0.30 37 62 0.60 0.78 1.30 2.10 148 190 0.27
drop 640 -0.90 0.27 82 107 0.77 0.78 0.76 -1.50 0.79 -0.70 0.12
excellent 1161 -0.90 0.44 56 62 0.90 0.78 0.91 -0.10 2.21 1.90 0.00
scale 1197 -0.90 0.44 56 62 0.90 0.78 1.08 0.30 1.30 0.70 0.00
driver 1198 -0.90 0.44 56 62 0.90 0.78 1.02 0.10 2.01 1.60 0.00
white 482 -0.91 0.30 39 61 0.64 0.78 1.07 0.60 118 0.90 0.00
finally 499 -0.91 0.30 39 61 0.64 0.78 0.97 -0.10 112 0.60 0.00
fun 901 -0.91 0.26 85 111 0.77 0.78 0.93 -0.40 0.98 0.00 0.00
protect 902 -0.91 0.26 85 111 0.77 0.78 0.87 -0.80 0.69 -1.20 0.00
studio 1481  -0.91 0.44 53 59 0.90 0.78 0.95 0.00 0.71 -040 0.00
sense 412 -092 0.32 35 59 0.59 0.78 117 1.10 1.37 130 0.00
agree 420 -0.92 0.32 35 59 0.59 0.78 0.71 -2.10 0.56 -1.90 0.00
bank 627 -0.93 0.28 84 107 0.79 0.78 0.89 -0.60 0.73 -1.00 0.00
review 730 -0.94 0.26 73 104 0.70 0.78 1.15 1.10 140 150 0.00
sex 1061 -0.94 0.44 60 66 0.91 0.78 0.92 -0.10 0.71 -040 0.00
flight 1217  -0.95 0.42 53 60 0.88 0.79 0.95 0.00 0.92 0.00 0.00
fresh 1307 -0.95 0.42 54 61 0.89 0.79 1.10 0.40 1.29 0.70 0.00
cash 1337 -095 0.42 54 61 0.89 0.79 1.07 0.30 0.85 -0.20 0.00
course 164 -0.96 0.30 39 60 0.65 0.79 1.02 0.20 0.97 -0.10 0.00
around 170 -0.96 0.30 39 60 0.65 0.79 1.05 0.40 1.07 040 0.00
subject 361 -0.96 0.30 38 58 0.66 0.79 0.92 -0.60 0.90 -0.50 0.00
order 215 -0.97 0.32 29 54 0.54 0.79 1.25 1.70 1.76 250 0.35
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.

well 61 -0.98 0.30 40 61 0.66 0.79 0.77 -1.90 0.68 -1.70 0.00
promise 828 -0.98 0.26 83 110 0.75 0.79 0.95 -0.20 0.79 -0.70 0.00
culture 568 -0.99 0.30 41 62 0.66 0.79 0.73 -2.20 0.61 -1.90 0.00
foot 576 -0.99 0.30 41 62 0.66 0.79 0.92 -0.50 0.83 -0.70 0.00
bedroom 1430 -0.99 0.41 53 61 0.87 0.79 0.90 -0.20 0.76 -040 0.00
die 454 -1.00 0.30 40 61 0.66 0.79 1.06 0.40 145 190 0.00
true 478 -1.00 0.30 40 61 0.66 0.79 0.85 -1.10 0.94 -0.20 0.00
manager 661 -1.00 0.25 99 124 0.80 0.79 117 1.10 126 0.80 0.00
guy 701 -1.01 0.26 74 104 0.71 0.80 1.17 1.10 140 150 0.00
between 116 -1.02 0.34 39 60 0.65 0.80 1.00 0.00 0.88 -0.20 0.00
start 136 -1.02 0.34 39 60 0.65 0.80 0.89 -0.60 0.71 -0.80 0.00
late 147 -1.02 0.34 39 60 0.65 0.80 0.85 -0.90 0.67 -0.90 0.00
different 149 -1.02 0.34 39 60 0.65 0.80 0.95 -0.20 0.84 -0.30 0.00
carry 446 -1.02 0.32 36 59 0.61 0.80 0.92 -0.40 0.79 -0.70 0.00
yeah 975 -1.02 0.27 90 112 0.80 0.80 1.23 1.50 148 140 0.00
central 890 -1.04 0.28 91 111 0.82 0.80 1.26 1.50 149 130 0.04
lady 1259 -1.04 042 44 53 0.83 0.80 1.11 0.40 0.85 -0.10 0.00
live 153 -1.05 0.30 40 60 0.67 0.80 0.86 -1.10 0.74 -1.30 0.00
set 185 -1.05 0.30 40 60 0.67 0.80 0.95 -0.30 0.95 -0.10 0.00
science 904 -1.05 0.27 87 111 0.78 0.80 1.36 2.10 1.73 220 0.00
some 53 -1.06 0.30 41 61 0.67 0.80 0.97 -0.10 0.85 -0.60 0.00
into 73 -1.06 0.30 41 61 0.67 0.80 1.10 0.70 1.01 0.10 0.00
minute 366 -1.06 0.30 39 58 0.67 0.80 0.87 -0.90 0.81 -1.00 0.00
create 386 -1.06 0.30 39 58 0.67 0.80 1.19 1.30 119 1.00 0.00
type 389 -1.06 0.30 39 58 0.67 0.80 1.04 0.30 0.99 0.00 0.00
son 687 -1.06 0.26 100 124 0.81 0.80 0.90 -0.60 0.66 -1.10 0.00
dry 1133  -1.07 041 62 69 0.90 0.81 0.96 0.00 1.08 0.30 0.00
distance 1143 -1.07 0.41 62 69 0.90 0.81 0.98 0.00 1.33 0.80 0.00
ground 586 -1.08 0.30 42 62 0.68 0.81 1.21 1.40 1.30 1.20 0.00
image 704 -1.08 0.26 75 104 0.72 0.81 1.36 2.30 161 2.00 0.00
date 483 -1.09 0.30 41 61 0.67 0.81 1.30 2.10 167 260 0.00
safe 1025 -1.10 0.26 83 121 0.69 0.81 0.97 -0.10 112 050 0.60
audience 1164  -1.11 0.48 57 62 0.92 0.81 0.89 -0.10 0.78 -0.20 0.00
photograph 1180 -1.11 0.48 57 62 0.92 0.81 0.99 0.10 0.88 0.00 0.00
cook 1194  -1.11 0.48 57 62 0.92 0.81 0.89 -0.10 048 -0.90 0.00
base 327 112 0.34 35 52 0.67 0.81 0.98 0.00 0.81 -0.60 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
position 426 -1.12 0.32 37 59 0.63 0.81 0.76 -1.80 0.64 -1.30 0.00
tell 103 -1.13 0.34 40 60 0.67 0.81 0.95 -0.20 0.73 -0.70 0.00
call 105 -1.13 0.34 40 60 0.67 0.81 1.23 1.30 143 110 0.00
old 144 -113 0.34 40 60 0.67 0.81 1.28 1.60 1.79 190 0.00
final 698 -1.13 0.26 101 124 0.81 0.81 0.96 -0.20 0.86 -0.30 0.00
skin 1459 -1.13  0.48 54 59 0.92 0.81 0.96 0.00 0.62 -0.50 0.00
never 162 -1.14  0.30 41 60 0.68 0.82 0.91 -0.60 0.82 -0.80 0.00
island 1212 114  0.45 54 60 0.90 0.82 0.96 0.00 1.72 140 0.00
left 1218  -1.14  0.45 54 60 0.90 0.82 1.16 0.50 1.24 0.60 0.00
lesson 1232 114  0.45 54 60 0.90 0.82 1.10 0.40 0.94 0.00 0.00
brain 1233 -1.14  0.45 54 60 0.90 0.82 0.90 -0.10 0.77 -0.30 0.00
couple 514 -1.15 0.32 37 56 0.66 0.82 1.04 0.20 0.91 -0.10 0.00
sun 1359 -1.15 0.53 54 58 0.93 0.82 1.12 0.40 118 040 0.00
hate 1378 -1.15 0.53 54 58 0.93 0.82 0.84 -0.20 049 -0.80 0.00
most 88 -1.16  0.30 42 61 0.69 0.82 1.00 0.00 0.94 -0.20 0.00
document 881 -1.16 0.29 93 111 0.84 0.82 1.31 1.70 176 1.80 0.00
application 883 -1.16 0.29 93 111 0.84 0.82 1.26 1.40 1.61 1.50 0.00
speech 893 -1.16 0.29 93 111 0.84 0.82 1.42 2.20 3.04 380 0.00
limit 572 117  0.31 43 62 0.69 0.82 0.99 0.00 127 1.00 0.00
wife 602 -1.17 0.29 87 107 0.81 0.82 0.88 -0.60 117 0.60 0.00
sport 603 -1.17 0.29 87 107 0.81 0.82 1.47 2.30 1.75 2.00 0.00
favorite 998 -1.17 0.28 92 112 0.82 0.82 0.78 -1.40 0.54 -150 0.00
simple 688 -1.20 0.26 102 124 0.82 0.82 0.94 -0.30 0.98 0.00 0.00
bed 694 -1.20 0.26 102 124 0.82 0.82 1.39 2.30 1.87 210 0.00
release 786 -1.20 0.28 94 112 0.84 0.82 1.09 0.50 1.08 0.30 0.00
owner 1256 -1.22 0.44 45 53 0.85 0.83 0.97 0.00 0.72 -0.30 0.00
report 166 -1.23  0.31 42 60 0.70 0.83 1.06 0.40 0.99 0.00 0.00
line 274 124 0.32 40 57 0.70 0.83 1.10 0.60 129 110 0.00
parent 297 124 0.32 40 57 0.70 0.83 1.01 0.10 0.90 -0.30 0.00
control 301 -124 034 36 52 0.69 0.83 0.93 -0.40 114 0.50 0.00
real 354 124 0.31 41 58 0.71 0.83 0.79 -1.40 0.70 -1.50 0.00
town 364 -124 0.31 41 58 0.71 0.83 1.08 0.50 113 0.60 0.00
health 475 -1.24  0.31 26 61 0.43 0.83 1.47 3.00 1.75 260 1.57
sing 872 -1.24 0.29 94 111 0.85 0.83 1.01 0.10 0.79 -040 0.00
search 888 -1.24 0.29 94 111 0.85 0.83 0.90 -0.50 1.24 0.70 0.00
original 962 -1.24 0.28 93 112 0.83 0.83 1.09 0.50 147 120 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.

SO 32 -125 0.31 40 62 0.65 0.83 0.91 -0.60 0.80 -0.60 0.00
year 58 -1.25 0.31 43 61 0.70 0.83 0.91 -0.60 0.81 -0.70 0.00
no 60 -1.25 0.31 43 61 0.70 0.83 1.28 1.80 1.39 150 0.00
too 118 -1.25 0.34 41 60 0.68 0.83 0.88 -0.70 0.98 0.00 0.00
build 221 125 0.33 35 54 0.65 0.83 1.11 0.80 0.93 -0.10 0.00
job 231 125 0.33 35 54 0.65 0.83 0.88 -0.80 0.78 -0.70 0.00
cut 456 -1.27  0.31 43 61 0.70 0.84 1.15 1.00 144 160 0.00
maybe 464 -1.27  0.31 43 61 0.70 0.84 0.80 -1.40 0.93 -0.20 0.00
balance 906 -1.28 0.28 90 111 0.81 0.84 1.06 0.40 110 040 0.00
stretch 1631 -1.28 0.45 46 53 0.87 0.84 094 0.00 0.92 0.00 0.00
sound 390 -1.32 0.32 54 58 0.93 0.84 0.82 -1.20 0.76 -1.10 -1.22
version 979 -1.32 0.29 94 112 0.84 0.84 0.94 -0.20 1.00 0.10 0.00
begin 189 -1.33 0.31 43 60 0.72 0.84 0.96 -0.20 0.83 -0.60 0.00
low 283 -1.34 0.32 41 57 0.72 0.84 1.08 0.50 127 1.00 0.00
letter 358 -1.34 0.32 42 58 0.72 0.84 0.91 -0.50 0.82 -0.70 0.00
fast 631 -1.34 0.30 89 107 0.83 0.84 0.87 -0.60 0.62 -1.10 0.00
character 693 -1.34 0.27 104 124 0.84 0.84 0.97 -0.10 1.00 0.10 0.00
in 7 -135 031 41 62 0.66 0.85 1.03 0.20 113 0.50 0.00
think 47 -1.35 0.31 41 62 0.66 0.85 0.93 -0.40 0.84 -0.50 0.00
mountain 1243 -1.35 0.48 55 60 0.92 0.85 0.84 -0.30 0.54 -0.80 0.00
place 114 -1.36 0.34 42 60 0.70 0.85 0.74 -1.70 049 -140 0.00
feel 117 -1.36 0.34 42 60 0.70 0.85 0.88 -0.70 0.98 0.00 0.00
part 130 -1.36 0.34 42 60 0.70 0.85 0.97 -0.10 0.94 0.00 0.00
little 132 -1.36 0.34 42 60 0.70 0.85 0.69 -2.10 045 -150 0.00
become 141 -136 0.34 42 60 0.70 0.85 0.87 -0.80 0.77 -040 0.00
happen 236 -1.36 0.33 36 54 0.67 0.85 0.80 -1.40 0.61 -1.30 0.00
visit 333 -1.36 0.34 37 52 0.71 0.85 1.09 0.60 1.04 0.20 0.00
return 337 -136 0.34 37 52 0.71 0.85 1.03 0.20 1.33 1.00 0.00
walk 339 -136 0.34 37 52 0.71 0.85 1.03 0.20 1.30 0.90 0.00
cool 1154 -1.36 0.53 58 62 0.94 0.85 1.01 0.10 0.80 -0.10 0.00
library 1160 -1.36 0.53 58 62 0.94 0.85 0.93 0.00 0.55 -0.50 0.00
net 1189 -1.36 0.53 58 62 0.94 0.85 1.07 0.20 270 1.90 0.00
twice 1306 -1.36 0.48 56 61 0.92 0.85 1.17 0.50 143 0.80 0.00
scientist 1407 -1.36 0.46 55 61 0.90 0.85 0.94 0.00 119 050 0.00
noise 1438 -1.36 0.46 55 61 0.90 0.85 1.04 0.20 0.91 0.00 0.00
gun 1440 -1.36 0.46 55 61 0.90 0.85 1.00 0.10 0.74 -0.30 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
finger 1501 -1.36 0.48 56 61 0.92 0.85 1.06 0.20 0.73 -0.30 0.00
device 1523 -1.36 0.48 56 61 0.92 0.85 1.15 0.40 1.20 050 0.00
kill 533 -1.37 0.33 39 56 0.70 0.85 1.14 0.90 1.08 0.30 0.00
news 546 -1.37 0.33 39 56 0.70 0.85 1.26 1.70 119 0.60 0.00
collection 1082 -1.40 0.53 62 66 0.94 0.85 0.93 0.00 048 -0.70 0.00
style 864 -1.42 0.31 96 111 0.86 0.85 1.20 1.00 152 120 0.00
chapter 1273  -1.42 0.46 46 53 0.87 0.85 1.14 0.50 1.01 0.20 0.00
yourself 812 -143 0.28 89 110 0.81 0.86 0.89 -0.60 0.90 -0.20 0.00
natural 816 -1.43 0.28 89 110 0.81 0.86 0.86 -0.80 0.53 -1.50 0.00
score 822 -143 0.28 89 110 0.81 0.86 1.02 0.10 1.21 0.60 0.00
holiday 742 144 0.27 80 104 0.77 0.86 0.79 -1.50 0.90 -0.20 0.00
damage 907 -1.44 0.29 92 111 0.83 0.86 1.07 0.40 1.24 0.70 0.00
for 12 -145 0.31 42 62 0.68 0.86 1.08 0.60 111 040 0.00
up 52 -145 0.32 45 61 0.74 0.86 1.28 1.60 161 2.00 0.00
where 86 -145 0.32 45 61 0.74 0.86 0.84 -1.00 0.67 -1.20 0.00
here 98 -145 0.32 45 61 0.74 0.86 0.95 -0.20 1.01 0.10 0.00
reason 256 -145 0.33 42 57 0.74 0.86 0.75 -1.60 0.60 -160 0.00
break 368 -145 0.32 43 58 0.74 0.86 1.05 0.30 0.99 0.00 0.00
soon 325 -146 0.35 37 52 0.71 0.86 0.88 -0.70 0.74 -0.70 0.11
famous 1015 -1.46  0.27 96 121 0.79 0.86 1.09 0.50 1.20 0.60 0.09
speed 1104 -1.46  0.48 64 69 0.93 0.86 1.07 0.30 0.83 -0.10 0.00
perfect 1109 -1.46  0.48 64 69 0.93 0.86 0.92 0.00 0.80 -0.20 0.00
user 1113 -1.46  0.48 64 69 0.93 0.86 1.09 0.30 1.02 0.20 0.00
information 213 147 0.33 37 54 0.69 0.86 1.03 0.20 0.96 0.00 0.00
service 223 147 0.33 37 54 0.69 0.86 0.83 -1.20 0.84 -040 0.00
address 558 -1.47 0.32 46 62 0.74 0.86 0.97 -0.10 1.04 0.20 0.00
performance 559 -1.47 0.32 46 62 0.74 0.86 1.23 1.30 201 280 0.00
chance 560 -1.47 0.32 46 62 0.74 0.86 0.96 -0.10 0.94 -0.10 0.00
talk 137 -148 0.34 43 60 0.72 0.86 1.10 0.60 1.37 0.90 0.00
stand 309 -148 0.35 38 52 0.73 0.86 0.85 -0.90 112 040 0.00
yet 311 -148 0.35 38 52 0.73 0.86 0.71 -1.90 0.51 -160 0.00
task 853 -1.51 0.31 97 111 0.87 0.87 0.81 -0.90 0.66 -0.70 0.00
fly 880 -1.51 0.31 97 111 0.87 0.87 1.14 0.70 150 1.10 0.00
oil 897 -1.51 0.31 97 111 0.87 0.87 0.81 -0.90 0.61 -0.90 0.00
end 152 -1.53 0.32 45 60 0.75 0.87 1.18 1.00 1.70 220 0.00
research 423 153 0.33 41 59 0.69 0.87 1.08 0.50 140 110 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
attack 632 -1.53 0.31 91 107 0.85 0.87 1.25 1.20 167 150 0.00
imagine 923 -1.53 0.29 93 111 0.84 0.87 1.13 0.70 157 140 0.00
everybody 932 -1.53 0.29 93 111 0.84 0.87 0.69 -1.90 0.57 -1.20 0.00
get 43 -155 0.32 43 62 0.69 0.87 1.39 2.60 217 290 0.00
please 471 157 0.32 46 61 0.75 0.87 0.97 -0.10 1.29 1.00 0.00
step 477 157 0.32 46 61 0.75 0.87 1.25 1.40 212 3.00 0.00
animal 587 -1.58 0.33 47 62 0.76 0.87 1.04 0.20 0.86 -0.30 0.00
street 598 -1.58 0.33 47 62 0.76 0.87 1.24 1.30 1.29 0.90 0.00
university 967 -1.58 0.30 97 112 0.87 0.87 1.16 0.80 1.51 1.10 0.00
fashion 1413 -1.58 0.49 56 61 0.92 0.87 0.88 -0.20 0.68 -040 0.00
network 846 -1.59 0.29 91 110 0.83 0.87 117 1.00 1.30 0.80 0.00
reaction 1229 -1.61 0.53 56 60 0.93 0.88 1.15 0.40 1.34 0.70 0.00
speaker 1239  -1.61 0.53 56 60 0.93 0.88 1.14 0.40 1.28 0.60 0.00
engineer 1310  -1.61 0.53 57 61 0.93 0.88 1.17 0.50 157 0.90 0.00
need 90 -1.62 0.33 45 61 0.74 0.88 0.99 0.00 0.82 -050 0.18
another 140 -1.62 0.35 42 60 0.70 0.88 0.95 -0.20 1.01 0.10 0.26
focus 550 -1.62 0.34 39 56 0.70 0.88 0.89 -0.60 094 000 0.26
repeat 1251 -1.62 0.48 48 53 0.91 0.88 0.77 -0.60 0.84 0.00 -0.26
private 648 -1.63 0.32 92 107 0.86 0.88 1.23 1.10 163 140 0.00
pass 416 -1.64 0.33 42 59 0.71 0.88 1.00 0.00 0.90 -0.10 0.00
connect 1262 -1.64 0.49 47 53 0.89 0.88 0.70 -0.90 0.93 010 0.00
about 37 -165 0.32 44 62 0.71 0.88 1.18 1.20 1.25 0.80 0.00
take 59 -166 0.33 47 61 0.77 0.88 0.94 -0.30 0.75 -0.70 0.00
remember 351 -166 0.34 45 58 0.78 0.88 0.84 -0.80 0.72 -1.00 0.00
answer 355 -1.66 0.34 45 58 0.78 0.88 0.94 -0.20 0.95 0.00 0.00
future 370 -166 0.34 45 58 0.78 0.88 1.10 0.50 1.03 0.20 0.00
support 272 167 0.34 44 57 0.77 0.88 0.80 -1.10 0.70 -0.90 0.00
view 293 167 0.34 44 57 0.77 0.88 1.17 0.90 149 140 0.00
machine 745 -1.67 0.29 83 104 0.80 0.88 1.11 0.70 1.58 140 0.00
request 1009 -1.67 0.28 100 121 0.83 0.88 1.59 3.10 246 290 0.00
track 957 -1.68 0.31 98 112 0.88 0.88 1.24 1.10 1.72 140 0.00
garden 971 -1.68 0.31 98 112 0.88 0.88 1.13 0.60 145 1.00 0.00
welcome 987 -1.68 0.31 98 112 0.88 0.88 1.05 0.30 0.87 -0.10 0.00
email 1167 -1.68 0.60 59 62 0.95 0.88 0.93 0.00 0.56 -0.30 0.00
river 1174 -1.68 0.60 59 62 0.95 0.88 0.93 0.00 045 -0.60 0.00
ball 1199 -1.68 0.60 59 62 0.95 0.88 0.95 0.00 049 -050 0.00




(447

NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

Item # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
word 217 -169 034 39 54 0.72 0.89 1.15 1.00 1.01 0.10 0.00
single 557 -1.69 0.34 48 62 0.77 0.89 097 -0.10 1.08 0.30 0.00
weekend 933 -1.71 0.31 95 111 0.86 0.89 0.88 -0.60 136  0.90 0.00
company 107 -1.72 0.35 45 60 0.75 0.89 097 -0.10 0.77 -0.30 0.00
something 138 -1.72 0.35 45 60 0.75 0.89 0.73 -1.80 044 -1.30 0.00
chair 1058 -1.72  0.60 63 66 0.95 0.89 0.83 -0.10 0.37 -0.80 0.00
send 323 -1.73 0.36 40 52 0.77 0.89 0.82 -1.00 0.59 -1.00 0.00
shoulder 1608 -1.74  0.52 48 53 0.91 0.89 0.74 -0.60 041 -1.00 0.00
go 31 -1.75 032 45 62 0.73 0.89 0.95 -0.30 0.94 0.00 0.00
more 42 175 0.32 45 62 0.73 0.89 0.96 -0.20 0.71 -0.80 0.00
team 407 -1.75 0.33 43 59 0.73 0.89 1.29 1.80 123 0.60 0.00
computer 429 -175 0.33 43 59 0.73 0.89 1.25 1.60 159 140 0.00
staff 431 -175 0.33 43 59 0.73 0.89 1.12 0.80 1.04 0.20 0.00
page 652 -1.75 0.30 109 124 0.88 0.89 1.10 0.50 169 140 0.00
rich 1010 -1.76  0.29 101 121 0.83 0.89 0.87 -0.80 0.56 -1.20 0.00
long 115 -1.78 0.35 54 60 0.90 0.89 1.11 0.70 275 250 -1.07
screen 956 -1.78 0.32 99 112 0.88 0.89 094 -0.20 114 040 0.00
door 490 -1.79 034 48 61 0.79 0.90 0.98 0.00 1.32 0.90 0.00
outside 491 -179 034 48 61 0.79 0.90 1.16 0.80 159 1.60 0.00
worker 673 -1.84  0.31 110 124 0.89 0.90 1.00 0.00 0.69 -0.50 0.00
cold 866 -1.84 0.34 100 111 0.90 0.90 1.01 0.10 156 1.00 0.00
can 38 -185 0.33 46 62 0.74 0.90 0.76 -1.70 0.52 -140 0.00
really 104 -185 0.36 46 60 0.77 0.90 1.37 2.10 222 190 0.00
ask 134 -185 0.36 46 60 0.77 0.90 0.76 -1.50 046 -1.10 0.00
taste 1411  -185 0.54 57 61 0.93 0.90 0.96 0.00 140 0.70 0.00
tonight 1412 -185 0.54 57 61 0.93 0.90 1.09 0.30 224 150 0.00
mouth 1437 -185 0.54 57 61 0.93 0.90 0.76 -0.40 0.53 -0.60 0.00
know 41 -186 0.33 41 62 0.66 0.90 0.86 -0.90 0.62 -1.00 0.54
again 175 -186 0.35 52 60 0.87 0.90 0.80 -1.00 0.63 -1.20 -0.49
cover 424 -186 0.34 44 59 0.75 0.90 1.05 0.30 0.82 -0.30 0.00
dream 965 -1.86 0.33 100 112 0.89 0.90 1.05 0.20 118 0.50 -0.02
family 172 -1.87 0.35 48 60 0.80 0.90 1.00 0.00 0.90 -0.10 0.00
hand 198 -187 0.35 48 60 0.80 0.90 094 -0.20 0.85 -0.30 0.00
power 331 187 0.37 41 52 0.79 0.90 0.93 -0.30 0.87 -0.10 0.00
nothing 336 -1.87 0.37 41 52 0.79 0.90 0.82 -0.90 0.69 -0.60 0.00
stop 347 187 0.37 41 52 0.79 0.90 1.16 0.80 165 140 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
clean 841 -1.87 0.31 94 110 0.85 0.90 0.93 -0.30 0.52 -1.20 0.00
what 51 -189 0.35 49 61 0.80 0.90 1.06 0.30 0.99 0.00 0.00
beach 1295 -1.90 0.52 48 53 0.91 0.90 1.09 0.30 0.66 -0.20 0.00
actor 1367 -1.90 0.73 56 58 0.97 0.91 1.07 0.30 126 0.50 0.00
camera 1388 -1.90 0.73 56 58 0.97 0.91 0.87 0.00 0.56 -0.20 0.00
share 353 -1.91 0.36 47 58 0.81 091 1.5 0.70 1.27 0.80 0.00
bear 455 -1.91 0.35 49 61 0.80 091 1.14 0.70 1.84 2.00 0.00
action 474  -1.91 0.35 49 61 0.80 091 1.12 0.60 157 140 0.00
leader 596 -1.93 0.36 50 62 0.81 0.91 0.90 -0.40 1.70 1.60 0.00
ticket 1247 -1.93  0.61 57 60 0.95 091 1.12 0.30 279 190 0.00
pay 220 -194 0.35 41 54 0.76 091 0.84 -0.90 0.95 0.00 0.00
second 226 -194 0.35 41 54 0.76 091 1.42 2.30 228 230 0.00
kitchen 1305 -1.94 0.61 58 61 0.95 0.91 1.08 0.30 150 0.80 0.00
nurse 1313 -1.94 0.61 58 61 0.95 091 1.12 0.40 1.74 1.00 0.00
jump 1322 -1.94 0.61 58 61 0.95 0.91 1.03 0.20 0.91 010 0.00
forget 651 -1.95 0.32 108 124 0.87 091 1.19 0.90 144 090 0.32
do 21 -196 0.33 47 62 0.76 0.91 1.03 0.20 110 0.30 0.00
high 148 -1.98 0.36 47 60 0.78 091 0.84 -0.90 0.56 -0.70 0.00
human 428 -198 0.34 45 59 0.76 0.91 1.40 2.30 165 130 0.00
group 167 -1.99 0.36 49 60 0.82 091 1.28 1.30 1.78 190 0.00
system 179 -199 0.36 49 60 0.82 0.91 1.02 0.10 1.09 0.30 0.00
always 183 -199 0.36 49 60 0.82 0.91 1.09 0.40 1.34 0.90 0.00
generation 996 -2.00 0.34 101 112 0.90 0.91 0.92 -0.30 0.98 0.10 0.00
afternoon 947  -2.01 0.33 98 111 0.88 0.91 0.97 0.00 0.99 010 0.00
master 1554 -2.03 0.73 56 58 0.97 091 1.04 0.20 3.02 170 0.00
tea 1597 -2.03 0.73 56 58 0.97 0.91 0.98 0.10 0.50 -0.30 0.00
food 367 -2.04 0.37 48 58 0.83 0.92 1.04 0.20 1.02 0.10 0.00
practice 484 -2.04 0.36 50 61 0.82 0.92 0.93 -0.30 168 150 0.00
skill 685 -2.04 0.33 112 124 0.90 0.92 0.89 -0.40 117 040 0.00
example 235 -2.06 0.36 42 54 0.78 0.92 1.10 0.60 1.03 0.20 0.00
bad 268 -2.06 0.38 47 57 0.82 0.92 0.85 -0.60 0.67 -0.80 0.00
together 294 -2.06 0.38 47 57 0.82 0.92 0.85 -0.60 0.64 -0.90 0.00
stage 551 -2.06 0.37 51 62 0.82 092 1.16 0.70 1.25 0.70 0.00
check 580 -2.06 0.37 51 62 0.82 0.92 1.06 0.30 114 040 0.00
which 39 -207 034 48 62 0.77 0.92 0.99 0.00 0.68 -0.70 0.00
energy 830 -2.07 0.32 96 110 0.87 0.92 1.25 1.20 1.28 0.60 0.00
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Item # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.

deep 839 -2.07 0.32 96 110 0.87 0.92 0.98 0.00 0.82 -0.20 0.00
air 542 -2.09 0.37 45 56 0.80 092 1.14 0.70 0.95 0.00 0.00
risk 545 -2.09 0.37 45 56 0.80 092 1.25 1.20 1.85 140 0.00
everyone 650 -2.09 0.36 96 107 0.90 0.92 0.59 -2.00 0.23 -2.00 0.00
situation 430 -210 0.35 46 59 0.78 0.92 0.82 -1.00 0.55 -0.90 0.00
before 106 -2.11 0.37 48 60 0.80 0.92 1.02 0.10 159 1.00 0.00
man 112 -2.11 0.37 48 60 0.80 0.92 0.98 0.00 0.97 010 0.00
sea 985 -2.12  0.36 102 112 0.91 0.92 1.07 0.30 1.25 050 0.00
communication 989 -2.12  0.36 102 112 0.91 092 1.5 0.60 442 350 0.00
corner 1186 -2.12  0.73 60 62 0.97 0.92 1.05 0.20 1.00 0.30 0.00
hospital 782 213  0.37 103 112 0.92 092 1.13 0.50 150 0.90 0.00
cry 1200 -2.13  0.73 60 62 0.97 0.92 0.95 0.10 041 -040 0.01
relax 1483 -2.14  0.73 57 59 0.97 0.92 0.98 0.10 0.84 010 0.00
because 62 -215 0.37 51 61 0.84 0.92 0.89 -0.40 0.79 -040 0.00
give 77 215 0.37 51 61 0.84 0.92 1.09 0.40 0.93 0.00 0.00
first 78 -215 0.37 51 61 0.84 092 1.19 0.80 246 270 0.00
weather 1066 -2.15 0.73 64 66 0.97 0.92 0.95 0.10 046 -0.30 0.00
stay 345 -2.16  0.40 43 52 0.83 0.92 0.93 -0.20 0.66 -0.60 0.00
myself 669 -2.16 0.34 113 124 0.91 0.92 0.84 -0.60 0.55 -0.70 0.00
strong 461 -217  0.37 51 61 0.84 0.93 0.96 -0.10 160 1.30 0.00
bus 810 -2.17 0.33 97 110 0.88 0.93 0.96 -0.10 148 0.90 0.00
when 46 -219 0.35 49 62 0.79 093 1.12 0.70 193 170 0.00
large 210 -220 0.37 43 54 0.80 093 1.25 1.30 225 2.00 0.00
market 219 -220 0.37 43 54 0.80 0.93 0.98 0.00 0.73 -040 0.00
technology 563 -2.20 0.38 52 62 0.84 0.93 1.05 0.20 114 040 0.00
price 296 -2.21 0.39 48 57 0.84 0.93 0.95 -0.10 0.82 -0.30 0.00
drug 721 -2.21 0.32 89 104 0.86 0.93 1.28 1.40 1.77 140 0.00
window 734  -2.21 0.32 89 104 0.86 0.93 1.02 0.10 0.94 0.00 0.00
mark 743  -2.21 0.32 89 104 0.86 0.93 1.06 0.40 0.96 0.00 0.00
radio 1043 -2.21 0.32 106 121 0.88 0.93 0.97 0.00 121  0.50 0.00
move 200 -2.22 0.38 51 60 0.85 0.93 0.93 -0.20 0.67 -0.70 -0.05
near 427 -223 0.36 47 59 0.80 0.93 0.87 -0.70 0.74 -0.30 0.00
design 441 -223 0.36 47 59 0.80 0.93 1.05 0.30 249 220 0.00
child 102 -225 0.38 49 60 0.82 0.93 0.86 -0.70 1.20 050 0.00
sorry 765 -2.27  0.39 104 112 0.93 0.93 1.10 0.40 112 0.30 0.00
television 795 227  0.39 104 112 0.93 0.93 0.92 -0.20 045 -0.80 0.00
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
catch 683 -2.28 0.35 114 124 0.92 0.93 1.01 0.10 0.84 0.00 0.00
new 79 -229 0.39 52 61 0.85 0.93 1.08 0.40 1.02 0.10 0.00
day 85 -229 0.39 52 61 0.85 093 1.21 0.80 1.35 0.80 0.00
she 24 -2.31 0.35 50 62 0.81 0.93 1.04 0.30 0.92 0.00 0.00
if 34  -2.31 0.35 50 62 0.81 093 1.12 0.70 1.81 1.50 0.00
one 35 -2.31 0.35 50 62 0.81 0.93 1.20 1.10 238 220 0.00
like 45 -2.31 0.35 50 62 0.81 0.93 1.07 0.40 163 120 0.00
choice 565 -2.32 0.39 57 62 0.92 0.94 0.65 -1.50 048 -1.20 -0.66
story 306 -2.33 041 44 52 0.85 094 0.75 -1.00 044 -110 0.00
mother 338 -233 041 44 52 0.85 0.94 0.90 -0.30 0.64 -0.50 0.00
event 442 -236 0.37 48 59 0.81 094 1.20 1.00 162 1.10 0.00
special 443 -236 0.37 48 59 0.81 094 094 -0.20 1.31 0.60 0.00
listen 573 -2.36 040 53 62 0.85 0.94 0.95 -0.10 0.73 -040 0.00
fire 613 -2.37 0.39 98 107 0.92 094 1.1 0.40 0.80 -0.10 0.00
project 518 -2.38 0.39 47 56 0.84 0.94 1.00 0.00 0.68 -0.30 0.00
football 1215 -2.38 0.73 58 60 0.97 094 1.1 0.30 3.89 210 0.00
technique 1222 -238 0.73 58 60 0.97 094 1.10 0.30 234 130 0.00
busy 1231 -2.38 0.73 58 60 0.97 0.94 1.09 0.30 1.37 0.60 0.00
bag 1250 -2.38 0.73 58 60 0.97 094 1.07 0.30 0.81 0.00 0.00
spring 1330 -2.38 0.73 59 61 0.97 094 1.1 0.30 263 150 0.00
bridge 1544 -238 0.73 59 61 0.97 094 1.10 0.30 1.25 050 0.00
down 109 -240 0.39 50 60 0.83 094 1.03 0.20 456 3.00 0.00
life 111 -240 0.39 50 60 0.83 094 135 1.60 3.72 260 0.00
meet 135 -240 0.39 50 60 0.83 0.94 0.95 -0.20 0.62 -040 0.00
dad 1630 -240 0.65 50 53 0.94 094 0.97 0.10 1.37 0.60 0.00
touch 833 -2.41 0.35 99 110 0.90 094 1.18 0.80 142 0.80 0.00
star 845 -2.41 0.35 99 110 0.90 094 1.1 0.50 1.70 120 0.00
say 30 -242 0.36 54 62 0.87 094 0.78 -1.10 0.98 010 -0.42
come 65 -242 0.40 57 61 0.93 094 0.71 -1.10 0.82 -0.20 -0.66
case 168 -2.42 0.40 52 60 0.87 0.94 1.08 0.30 0.90 0.00 0.00
kind 176 -2.42  0.40 52 60 0.87 094 0.97 0.00 156 1.20 0.00
important 190 -242 0.40 45 60 0.75 0.94 1.59 2.00 148 1.00 1.13
run 192 -242 0.40 52 60 0.87 094 1.01 0.10 1.07 0.20 0.00
heavy 1050 -2.42 0.33 105 121 0.87 094 1.07 0.30 1.34 070 0.34
mistake 1150 -2.42 0.71 64 69 0.93 094 214 1.50 1.31 0.60 147
taxi 1146 -247  0.73 67 69 0.97 0.94 1.06 0.30 0.85 0.10 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

Item # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
month 209 -249 040 45 54 0.83 0.94 0.86 -0.50 0.62 -0.50 0.00
understand 243 249 040 45 54 0.83 0.94 0.80 -0.90 047 -0.90 0.00
history 385 -250 042 51 58 0.88 095 1.12 0.50 0.91 0.00 0.00
office 343  -2.51 0.43 45 52 0.87 0.95 0.90 -0.30 0.55 -0.60 0.00
complete 581 -2.52 0.42 54 62 0.87 095 1.16 0.60 3.04 270 0.00
hope 250 -253 040 49 54 0.91 0.95 0.63 -1.80 040 -1.10 -0.60
key 659 -255 0.39 116 124 0.94 095 1.15 0.60 0.97 010 0.00
interested 142 -256 040 51 60 0.85 0.95 1.08 0.40 234 150 0.00
from 26 -258 0.38 52 62 0.84 0.95 1.03 0.20 225 1.80 0.00
under 193 -259 042 53 60 0.88 0.95 0.96 0.00 0.77 -0.30 0.00
seat 851 -259 0.44 105 111 0.95 0.95 0.86 -0.30 0.78 0.00 0.00
blue 857 -259 0.44 105 111 0.95 0.95 1.00 0.10 196 1.20 0.00
push 867 -259 0.44 105 111 0.95 0.95 097 0.00 3.30 210 0.00
very 63 -2.61 0.42 54 61 0.89 0.95 1.00 0.10 0.66 -0.50 0.00
target 797 -262 0.44 106 112 0.95 0.95 1.05 0.20 0.61 -0.30 0.00
red 800 -2.62 0.44 106 112 0.95 095 1.24 0.70 1.71 1.00 0.00
egg 1379 -2.63 1.02 57 58 0.98 0.95 1.03 0.30 0.95 040 0.00
coffee 1393 -2.63 1.02 57 58 0.98 0.95 0.83 0.10 0.15 -0.50 0.00
eat 476 -264 042 54 61 0.89 0.95 1.07 0.30 207 170 0.00
dangerous 1417 -2.64 0.74 59 61 0.97 095 094 0.10 228 1.20 0.00
gift 1425 -264 0.74 59 61 0.97 0.95 1.06 0.30 0.68 0.00 0.00
present 275 -265 044 49 57 0.86 095 1.16 0.60 264 220 0.31
condition 445 -265 0.39 50 59 0.85 0.95 0.95 -0.10 0.66 -0.30 0.00
popular 790 -265 0.45 104 112 0.93 0.95 1.30 0.90 0.79 0.00 043
danger 1414 -265 0.75 58 61 0.95 0.95 1.46 0.80 144 070 0.57
buy 242 -266  0.41 46 54 0.85 0.95 1.29 1.10 3.20 240 0.00
size 705 -266 0.35 93 104 0.89 0.95 094 -0.20 045 -0.90 0.00
store 617 -270 0.43 100 107 0.93 095 1.24 0.80 210 140 0.00
water 322 -2.71 0.46 46 52 0.88 0.96 1.09 0.30 1.05 0.20 0.00
watch 326 -2.71 0.46 46 52 0.88 0.96 1.06 0.30 1.32 0.60 0.00
respect 681 -2.71 0.41 117 124 0.94 096 1.1 0.40 1.02 0.20 0.00
you 10 -2.72 0.39 53 62 0.85 0.96 094 -0.10 195 140 0.00
I 20 -2.72 0.39 53 62 0.85 0.96 0.89 -0.40 0.54 -0.70 0.00
country 143 -273 042 52 60 0.87 0.96 0.95 -0.10 0.61 -0.20 0.00
hard 298 -274 046 51 57 0.89 0.96 1.00 0.10 1.03 0.20 0.00
ice 1652  -2.75 1.02 57 58 0.98 0.96 0.99 0.30 048 0.00 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
license 1581 -2.75 1.02 57 58 0.98 0.96 0.99 0.30 048 0.00 0.00
soft 1599 -2.75 1.02 57 58 0.98 0.96 0.99 0.30 048 0.00 0.00
keep 177 -2.78 0.45 54 60 0.90 0.96 0.86 -0.30 045 -1.00 0.00
after 84 -280 0.45 55 61 0.90 0.96 0.91 -0.10 0.54 -0.70 0.00
dress 898 -2.80 048 106 111 0.95 0.96 0.87 -0.20 155 0.80 0.00
easy 408 -2.81 0.41 51 59 0.86 0.96 0.98 0.00 0.63 -0.30 0.00
professional 935 -2.82 042 104 111 0.94 096 1.11 0.40 143 0.70 0.00
memory 938 -2.82 042 104 111 0.94 0.96 1.08 0.30 3.13 210 0.00
difficult 470 -2.83 0.45 55 61 0.90 0.96 0.75 -0.70 0.52 -0.70 0.00
teacher 496 -2.83 0.45 55 61 0.90 0.96 1.06 0.20 228 1.70 0.00
have 8 -2838 041 54 62 0.87 0.96 0.95 -0.10 1.32 0.60 0.00
he 11 -288 041 54 62 0.87 0.96 0.94 -0.10 0.63 -040 0.00
video 1063 -2.88 1.01 65 66 0.98 0.96 0.94 0.20 0.27 -0.20 0.00
drink 655 -2.89 044 118 124 0.95 0.96 1.01 0.10 154 0.80 0.00
we 16 -290 0.41 56 62 0.90 0.96 0.73 -1.10 0.50 -0.70 -0.32
look 75 -290 047 56 61 0.92 0.96 0.99 0.00 198 140 -0.12
point 131 -2.91 0.44 53 60 0.88 0.96 1.32 1.20 7.63 350 0.00
class 362 -2.91 0.49 53 58 0.91 0.96 1.07 0.30 0.88 0.00 0.00
stress 1042 -2.91 0.38 112 121 0.93 0.96 0.98 0.00 1.09 0.30 0.00
boy 510 -2.92 046 50 56 0.89 0.96 1.10 0.40 159 0.80 0.00
head 259 -296 0.49 52 57 0.91 0.96 1.01 0.10 0.69 -0.30 0.00
morning 434 -298 043 52 59 0.88 0.97 1.01 0.10 0.99 020 0.00
week 157 -3.00 0.49 55 60 0.92 0.97 1.20 0.60 190 1.30 0.00
play 158 -3.00 0.49 55 60 0.92 0.97 112 0.40 162 1.00 0.00
woman 169 -3.00 0.49 55 60 0.92 0.97 0.88 -0.20 0.69 -0.30 0.00
book 171  -3.00 0.49 55 60 0.92 0.97 1.05 0.20 0.86 0.00 0.00
every 180 -3.00 0.49 55 60 0.92 0.97 1.07 0.30 0.85 0.00 0.00
newspaper 928 -3.00 044 105 111 0.95 0.97 0.96 0.00 1.24 050 0.00
use 68 -3.02 0.49 56 61 0.92 0.97 0.95 0.00 1.02 0.20 0.00
back 94 -3.02 0.49 56 61 0.92 0.97 1.01 0.10 0.77 -0.10 0.00
yes 228 -3.03 0.46 48 54 0.89 0.97 0.98 0.00 0.77 0.00 0.00
close 239 -3.03 0.46 48 54 0.89 0.97 1.03 0.10 1.75 1.00 0.00
see 50 -3.04 043 51 62 0.82 0.97 1.33 1.10 164 090 0.71
challenge 766 -3.04 052 109 112 0.97 0.97 0.89 -0.10 1.34 0.60 -0.31
yesterday 703 -3.07 040 96 104 0.92 0.97 0.97 0.00 167 0.90 0.00
tree 738 -3.07 040 96 104 0.92 0.97 1.10 0.40 0.88 0.00 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit ltem

ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.

bird 1269 -3.07 0.78 51 53 0.96 0.97 112 0.30 040 0.00 0.00
secret 1274 -3.07 0.78 51 53 0.96 0.97 0.65 -0.40 0.14 -0.50 0.00
doctor 763 -3.08 0.3 108 112 0.96 0.97 1.01 0.10 356 190 0.00
beautiful 792 -3.08 053 108 112 0.96 0.97 0.95 0.00 148 0.70 0.00
summer 654 -3.10 048 119 124 0.96 0.97 1.13 0.40 126 0.50 0.00
park 657 -3.10 048 119 124 0.96 0.97 1.13 0.40 193 110 0.00
rain 1230 -3.11 1.02 59 60 0.98 0.97 1.06 0.30 148 0.70 0.00
schedule 1238  -3.11 1.02 59 60 0.98 0.97 1.07 0.30 204 1.00 0.00
quiet 1311 -3.11 1.02 60 61 0.98 0.97 0.77 0.00 0.11 -0.70 0.00
lunch 1332 -3.11 1.02 60 61 0.98 0.97 1.07 0.30 232 110 0.00
teach 539 -3.15 049 51 56 0.91 0.97 1.04 0.20 0.80 0.10 0.00
space 552 -3.15  0.51 57 62 0.92 0.97 0.92 0.00 0.55 -0.50 0.00
drive 387 -3.17 054 54 58 0.93 0.97 0.96 0.00 0.69 -0.30 0.00
table 450 -3.18 0.46 53 59 0.90 0.97 1.03 0.20 0.70 -0.10 0.00
brother 820 -3.18 045 104 110 0.95 0.97 1.01 0.10 200 1.20 0.00
sleep 826 -3.18 045 104 110 0.95 0.97 1.06 0.20 0.97 020 0.00
fish 827 -3.18 045 104 110 0.95 0.97 1.04 0.20 446 250 0.00
partner 1134  -3.20 1.02 68 69 0.99 0.97 1.04 0.30 0.89 030 0.00
exercise 916  -3.21 0.48 106 111 0.95 0.97 0.98 0.00 0.65 -0.10 0.00
okay 924  -3.21 0.48 106 111 0.95 0.97 0.91 -0.10 0.28 -0.80 0.00
green 939 -3.21 0.48 106 111 0.95 0.97 1.13 0.40 158 0.80 0.00
this 19 325 045 56 62 0.90 0.97 0.86 -0.30 046 -050 0.00
make 48 -325 045 56 62 0.90 0.97 1.15 0.50 141 070 0.00
why 154 -3.26 0.54 56 60 0.93 0.97 0.97 0.00 145 070 0.00
house 165 -3.26 0.54 56 60 0.93 0.97 1.16 0.50 1.81 1.10 0.00
big 184 -3.26 0.54 56 60 0.93 0.97 0.96 0.00 0.77 -0.10 0.00
love 229 -3.26 0.49 49 54 0.91 0.97 1.07 0.30 0.77 0.00 0.00
many 99 -3.28 054 57 61 0.93 0.97 0.91 0.00 0.89 0.10 0.00
paper 425 -3.36 0.48 52 59 0.88 0.98 1.33 1.00 3.61 200 043
season 750 -3.36 044 99 104 0.95 0.98 0.97 0.00 0.63 -0.10 -0.26
dinner 1115 -3.36 1.10 68 69 0.99 0.98 1.20 0.50 1.04 040 0.17
box 860 -3.38 0.61 108 111 0.97 0.98 0.77 -0.30 0.20 -0.60 0.00
message 862 -3.38 0.61 108 111 0.97 0.98 0.97 0.10 3.89 180 0.00
guest 1428 -3.38 1.03 60 61 0.98 0.98 1.08 0.30 164 0.80 0.00
black 411 -3.40 0.49 54 59 0.92 0.98 0.92 -0.10 044 -040 0.00
father 448 -3.40 0.49 54 59 0.92 0.98 0.91 -0.10 043 -040 0.00




NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item
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ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
hotel 759 -340 0.60 109 112 0.97 0.98 1.09 0.30 0.80 0.10 0.00
happy 513 -3.41 0.54 52 56 0.93 098 1.13 0.40 3.76 180 0.00
player 715 -343 045 98 104 0.94 0.98 1.10 0.40 095 020 0.00
who 44 347 049 57 62 0.92 0.98 0.89 -0.10 0.56 -0.20 0.00
time 49 -347 049 57 62 0.92 0.98 0.99 0.00 0.52 -0.30 0.00
color 378 -350 0.61 55 58 0.95 0.98 0.80 -0.20 0.31 -0.90 0.00
game 393 -350 0.61 55 58 0.95 098 1.12 0.30 114 040 0.00
read 207 -3.53 0.54 50 54 0.93 0.98 1.07 0.20 0.97 0.30 0.00
young 238 -3.53 054 50 54 0.93 0.98 0.84 -0.20 042 -040 0.00
face 249 -353 054 50 54 0.93 0.98 1.05 0.20 0.68 0.00 0.00
test 332 -353 0.61 49 52 0.94 0.98 1.09 0.30 0.89 020 0.00
member 266 -3.55 0.61 54 57 0.95 0.98 1.02 0.20 112 040 0.00
city 269 -3.55 0.61 54 57 0.95 0.98 0.97 0.00 0.63 -0.10 0.00
night 270 -3.55 0.61 54 57 0.95 0.98 1.03 0.20 1.26 0.50 0.00
speak 284 -3.55  0.61 54 57 0.95 0.98 1.09 0.30 1.19 050 0.00
train 289 -3.55 0.61 54 57 0.95 0.98 0.92 0.00 0.57 -0.20 0.00
party 299 -3.55 0.61 54 57 0.95 0.98 0.98 0.10 110 040 0.00
next 151 -3.59  0.61 57 60 0.95 0.98 1.02 0.20 0.56 -0.30 0.00
home 161 -3.59  0.61 57 60 0.95 0.98 1.09 0.30 113 040 0.00
good 56 -3.61 0.61 58 61 0.95 0.98 1.10 0.30 113 040 0.00
great 124 -362 0.55 56 60 0.93 0.98 0.81 -0.30 0.33 -0.20 0.00
school 146 -3.62 0.55 56 60 0.93 0.98 0.94 0.00 046 0.00 0.00
mix 1027 -3.64 0.48 116 121 0.96 0.98 0.87 -0.20 0.75 0.00 0.00
telephone 1034 -3.64 0.48 116 121 0.96 0.98 1.03 0.10 169 0.80 0.00
voice 607 -3.71 0.61 104 107 0.97 0.98 1.00 0.10 234 120 0.00
finish 609 -3.71 0.61 104 107 0.97 0.98 0.93 0.00 0.23 -0.50 0.00
nice 506 -3.74 0.61 53 56 0.95 0.98 1.07 0.30 217 110 0.00
picture 509 -3.74 0.61 53 56 0.95 0.98 1.07 0.30 1.60 0.80 0.00
hair 912 -3.79 0.60 108 111 0.97 0.98 1.04 0.20 043 -0.20 0.00
baby 870 -3.82 0.73 109 111 0.98 0.98 1.1 0.30 1.32  0.60 0.00
movie 762 -3.83 0.73 110 112 0.98 0.98 1.02 0.20 0.55 0.00 0.00
area 204 -3.86 0.62 51 54 0.94 099 1.14 0.40 264 130 0.00
business 211 -3.86 0.62 51 54 0.94 0.99 0.90 0.00 0.52 -0.10 0.00
student 248 -3.86 0.62 51 54 0.94 0.99 0.83 -0.10 0.39 -0.30 0.00
wash 1366 -3.86 1.84 58 58 1.00 0.99 MIN — — — —

swim 1389 -3.86 1.84 58 58 1.00 0.99 MIN — — — —
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit  Outfit Item

ltem # meas. SE  score count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
museum 1395 -3.86 1.84 58 58 1.00 0.99 MIN — — — —
flower 1299 -3.87 1.06 52 53 0.98 0.99 1.17 0.40 0.72 050 0.00
tomorrow 726 -390 053 100 104 0.96 099 1.12 0.40 417 190 0.00
music 392 -394 0.73 56 58 0.97 0.99 1.01 0.20 0.54 -0.20 0.00
sister 963 -3.95 0.73 110 112 0.98 0.99 1.02 0.20 1.21 0.60 0.00
smile 988 -3.95 0.73 110 112 0.98 0.99 1.02 0.20 1.21 0.60 0.00
last 101 -3.96 0.62 57 60 0.95 0.99 1.08 0.30 5.00 1.80 0.00
desk 1586 -3.98 1.83 58 58 1.00 0.99 MIN — — — —
idea 251 -4.00 0.74 55 57 0.96 099 1.12 0.40 288 150 0.00
car 260 -4.00 0.74 55 57 0.96 0.99 1.05 0.20 0.73 010 0.00
try 125 -4.02 0.63 57 60 0.95 0.99 0.93 0.00 0.36 0.00 0.06
guestion 181 -4.03 0.73 58 60 0.97 0.99 1.06 0.30 1.24 0.50 0.00
small 186 -4.03 0.73 58 60 0.97 0.99 0.92 0.00 0.37 -040 0.00
study 187 -4.03 0.73 58 60 0.97 0.99 1.06 0.30 1.24 050 0.00
people 57 -4.05 0.73 59 61 0.97 0.99 0.95 0.10 0.51 -0.10 0.00
restaurant 918 -4.22 0.73 109 111 0.98 099 1.09 0.30 2.73 1.20 0.00
money 201  -4.31 0.74 52 54 0.96 099 1.1 0.30 1.25 0.60 0.00
friend 208 -4.31 0.74 52 54 0.96 0.99 1.06 0.30 448 1.80 0.00
today 246  -4.31 0.74 52 54 0.96 0.99 1.06 0.30 8.85 260 0.00
tired 1329 435 1.84 61 61 1.00 0.99 MIN — — — —
coach 1340 -4.35 1.84 61 61 1.00 0.99 MIN — — — —
slowly 1510 -4.35 1.84 61 61 1.00 0.99 MIN — — — —
number 127  -4.41 0.74 58 60 0.97 099 1.12 0.30 9.00 240 0.00
help 133 -4.41 0.74 58 60 0.97 099 1.16 0.40 759 210 0.00
dog 894 455 1.02 110 111 0.99 0.99 0.87 0.10 0.09 0.00 0.00
free 395 -4.67 1.02 57 58 0.98 0.99 1.04 0.30 112 050 0.00
station 709 -4.67 0.73 102 104 0.98 0.99 1.01 0.20 0.32 0.00 0.00
just 64 -4.78 1.02 60 61 0.98 0.99 0.90 0.20 0.20 -0.20 0.00
now 70 -4.78 1.02 60 61 0.98 0.99 1.02 0.30 0.62 020 0.00
open 214  -5.05 1.02 53 54 0.98 1.00 1.09 0.40 8.90 220 0.00
room 254 597 1.84 57 57 1.00 1.00 MIN — — — —
enjoy 504 -6.16 1.84 56 56 1.00 1.00 MIN — — — —
name 206 -6.29 1.84 54 54 1.00 1.00 MIN — — — —
change 113 -6.40 1.84 60 60 1.00 1.00 MIN — — — —

Note. NGSL # = the item’s ranking in the New General Service List; Obs. ave. = the observed average calculated by dividing the Total
score by the Total count; Fair ave. = the fair average measure, which accounts for systematic bias across facets; ltem displ. = Item
displacement, representing the distance between the anchor items’ original estimates and their estimates on the weekly vocabulary
knowledge tests.
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APPENDIX G

ORTHOGRAPHIC RASCH PERSON MEASUREMENTS

Part. Rasch Model Total Total Obs. Infit Infit Outfit Outfit
# measure SE score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
1046 4.18 0.14 928 1000 0.93 0.98 1.10 1.00 2.31 2.20
2062 4.11 0.63 47 50 0.94 0.98 0.93 0.00 0.38 0.00
1041 3.92 0.13 866 950 0.91 0.98 1.18 2.00 2.27 2.40
1116 3.84 0.12 907 1000 0.91 0.98 1.00 0.00 1.40 1.00
1121 3.81 0.12 905 1000 0.90 0.98 1.13 1.60 1.91 2.00
1033 3.61 0.19 411 450 0.91 0.97 0.98 -0.10 1.58 1.00
1109 3.58 0.16 544 600 0.91 0.97 1.15 1.40 2.00 1.70
1042 3.50 0.11 835 950 0.88 0.97 0.99 -0.20 0.90 -0.20
2015 3.48 0.67 47 50 0.94 0.97 0.70 -0.40 0.29 0.20
2040 3.24 0.48 44 50 0.88 0.96 0.84 -0.40 0.40 -0.40
1025 3.19 0.11 807 950 0.85 0.96 1.18 3.00 1.74 2.20
1048 3.17 0.10 894 1050 0.85 0.96 1.03 0.50 1.23 0.90
1112 2.86 0.10 790 950 0.83 0.94 1.00 0.00 1.31 1.20
1108 2.84 0.11 707 850 0.83 0.94 1.13 2.20 1.26 0.90
1022 2.82 0.10 738 900 0.82 0.94 1.20 3.40 1.24 1.00
1002 2.73 0.29 132 150 0.88 0.93 1.16 0.90 1.49 0.80
1038 2.68 0.13 501 600 0.83 0.93 1.13 1.80 1.67 1.80
1120 2.64 0.10 715 900 0.79 0.93 1.02 0.30 1.37 1.50
1045 2.63 0.09 835 1050 0.80 0.93 0.94 -1.20 0.92 -0.30
1101 2.56 0.09 800 1000 0.80 0.92 1.00 0.00 2.01 3.80
1135 2.56 0.13 448 550 0.81 0.92 0.78 -3.40 0.47 -2.00
1026 2.54 0.11 870 1000 0.87 0.92 0.97 -0.50 1.04 0.20
1133 2.54 0.10 681 850 0.80 0.92 1.07 1.20 1.59 2.40
1125 2.52 0.09 786 1000 0.79 0.92 0.87 -2.90 0.63 -2.10
1021 2.49 0.10 656 850 0.77 0.92 1.20 3.80 1.82 3.20
1039 2.49 0.09 818 1050 0.78 0.92 1.16 3.40 1.33 1.60
2034 2.49 0.39 34 50 0.68 0.92 1.06 0.30 0.82 -0.10
1088 2.47 0.13 652 750 0.87 0.91 1.13 1.70 1.36 1.10
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Part. Rasch Total Total Obs. Infit Infit Outfit Outfit
# measure Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
2056 2.44 0.36 35 50 0.70 0.91 0.80 -1.30 7.47 4.50
1126 2.38 0.10 618 800 0.77 0.91 1.23 4.20 1.04 0.20
1110 2.37 0.09 768 1000 0.77 0.91 0.99 -0.10 1.36 1.80
1123 2.35 0.09 765 1000 0.76 0.90 1.06 1.20 1.23 1.20
1143 2.33 0.10 901 1050 0.86 0.90 1.05 0.80 1.33 1.30
2041 2.31 0.36 34 50 0.68 0.90 1.31 1.90 1.18 0.40
1028 2.30 0.09 682 900 0.76 0.90 0.79 -4.80 0.57 -2.80
1105 2.23 0.12 456 600 0.76 0.89 1.04 0.60 1.13 0.60
1047 2.22 0.09 753 1000 0.75 0.89 0.96 -0.80 0.98 0.00
1030 2.21 0.12 466 600 0.78 0.89 0.96 -0.60 0.79 -0.80
1086 2.19 0.11 723 850 0.85 0.89 1.03 0.50 1.26 1.00
2009 2.19 0.41 40 50 0.80 0.89 1.07 0.40 1.00 0.20
2050 2.18 0.36 33 50 0.66 0.89 0.86 -0.90 0.79 -0.20
1029 2.14 0.09 735 1000 0.74 0.88 0.85 -3.50 0.81 -1.20
1111 2.09 0.09 709 950 0.75 0.88 0.91 -1.90 0.89 -0.50
2070 2.09 0.45 43 50 0.86 0.88 1.17 0.70 3.12 1.80
1100 2.08 0.09 704 950 0.74 0.88 1.00 0.00 0.91 -0.40
1027 2.06 0.09 694 950 0.73 0.88 1.26 5.40 1.47 2.60
2038 2.06 0.37 31 50 0.62 0.87 1.43 2.30 2.60 2.20
1092 2.01 0.10 587 800 0.73 0.87 0.85 -3.20 0.65 -2.00
1001 2.00 0.23 221 250 0.88 0.87 1.01 0.10 0.82 -0.20
1136 1.98 0.09 638 900 0.71 0.87 1.19 4.00 1.70 3.80
1131 1.95 0.09 714 1000 0.71 0.86 0.94 -1.40 0.84 -1.00
1134 1.95 0.09 714 1000 0.71 0.86 1.11 2.50 1.31 1.90
1005 1.94 0.16 339 400 0.85 0.86 1.04 0.40 0.99 0.00
2010 1.94 0.42 40 50 0.80 0.86 1.01 0.10 0.73 0.00
1119 1.93 0.09 676 950 0.71 0.86 0.80 -4.80 0.80 -1.40
1043 1.92 0.09 642 900 0.71 0.86 1.02 0.50 0.88 -0.70
1089 1.92 0.10 622 850 0.73 0.86 0.87 -2.70 1.04 0.20
1114 1.87 0.09 625 900 0.69 0.85 0.96 -0.90 1.04 0.30
1124 1.85 0.09 701 1000 0.70 0.85 1.03 0.70 1.06 0.40
2003 1.85 0.40 40 50 0.80 0.85 0.68 -1.70 0.43 -0.80




39%

Part. Rasch Total Total Obs. Infit Infit Outfit Outfit
# measure Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
1032 1.82 0.10 514 750 0.69 0.85 1.06 1.20 0.92 -0.40
1093 1.81 0.10 569 800 0.71 0.84 0.99 -0.10 1.02 0.10
1140 1.81 0.23 168 200 0.84 0.85 0.91 -0.60 0.93 0.00
1117 1.78 0.09 691 1000 0.69 0.84 1.09 1.90 1.03 0.20
1031 1.76 0.10 722 900 0.80 0.84 0.77 -4.50 0.50 -3.10
1098 1.76 0.10 562 800 0.70 0.84 1.16 3.20 1.30 1.80
1069 1.75 0.14 286 400 0.71 0.84 1.09 1.30 1.20 0.80
1051 1.74 0.10 437 650 0.67 0.84 1.03 0.70 1.06 0.30
1091 1.74 0.11 456 650 0.70 0.84 1.17 2.80 1.28 1.50
1095 1.72 0.09 624 900 0.69 0.83 1.06 1.30 1.06 0.40
1023 1.71 0.11 596 750 0.79 0.83 0.82 -3.20 1.05 0.30
1040 1.70 0.10 617 800 0.77 0.83 0.85 -3.00 0.64 -2.10
1094 1.68 0.10 552 800 0.69 0.83 1.12 2.40 1.98 5.20
2023 1.68 0.36 26 50 0.52 0.83 0.99 0.00 1.07 0.30
2042 1.68 0.35 29 50 0.58 0.83 1.03 0.20 0.87 -0.10
2049 1.68 0.42 37 50 0.74 0.83 0.83 -0.60 0.46 -1.00
1107 1.65 0.09 585 850 0.69 0.82 0.90 -2.10 0.78 -1.60
1044 1.64 0.08 667 1000 0.67 0.82 0.81 -4.80 0.65 -3.10
1035 1.62 0.09 631 950 0.66 0.82 1.01 0.10 0.97 -0.10
1037 1.61 0.08 697 1050 0.66 0.82 0.88 -3.00 0.77 -2.00
2030 1.60 0.37 34 50 0.68 0.82 1.17 1.00 1.44 1.00
2053 1.59 0.37 36 50 0.72 0.81 1.48 2.50 3.39 3.10
1020 1.56 0.11 585 750 0.78 0.81 1.14 2.30 1.13 0.60
1099 1.56 0.14 283 400 0.71 0.81 0.84 -2.30 1.13 0.60
2031 1.56 0.40 40 50 0.80 0.81 0.95 -0.10 0.77 -0.10
1049 1.55 0.09 734 950 0.77 0.81 0.89 -2.10 0.81 -1.10
2021 1.55 0.36 25 50 0.50 0.81 1.10 0.60 5.88 4.60
1129 1.53 0.09 584 900 0.65 0.80 0.94 -1.30 0.95 -0.30
1130 1.53 0.08 657 1000 0.66 0.80 1.01 0.20 1.09 0.70
1144 1.53 0.10 738 950 0.78 0.80 0.95 -1.00 0.85 -0.80
1097 1.52 0.10 427 650 0.66 0.80 1.02 0.40 0.99 0.00
2004 1.52 0.36 27 50 0.54 0.80 1.29 1.70 1.35 0.70




vey

Part. Rasch Total Total Obs. Infit Infit Outfit Outfit
# measure Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
2081 1.52 0.35 30 50 0.60 0.80 1.01 0.10 0.90 0.00
1103 1.51 0.09 638 950 0.67 0.80 0.95 -1.10 1.08 0.60
1006 1.50 0.31 136 150 0.91 0.80 0.90 -0.40 0.56 -0.70
1104 1.49 0.10 466 700 0.67 0.80 0.89 -2.10 0.85 -1.00
1008 1.48 0.17 290 350 0.83 0.80 1.02 0.20 1.31 1.00
2016 1.48 0.41 39 50 0.78 0.80 0.73 -1.30 0.45 -0.60
1137 1.45 0.08 646 1000 0.65 0.79 0.78 -5.70 0.65 -3.30
1090 1.44 0.10 447 700 0.64 0.79 0.91 -1.90 0.81 -1.30
1122 1.43 0.09 607 950 0.64 0.79 0.85 -3.70 0.71 -2.60
2011 1.42 0.44 41 50 0.82 0.79 0.87 -0.40 0.72 -0.10
1017 1.41 0.10 679 900 0.75 0.79 0.85 -3.10 0.76 -1.60
1128 1.41 0.09 547 850 0.64 0.78 1.03 0.60 1.03 0.20
1055 1.40 0.11 576 750 0.77 0.78 1.01 0.10 1.23 1.20
1015 1.39 0.09 715 950 0.75 0.78 0.80 -4.40 0.64 -2.70
2055 1.39 0.35 29 50 0.58 0.78 1.23 1.40 1.26 0.60
1036 1.37 0.10 624 850 0.73 0.78 0.96 -0.70 1.31 1.90
1010 1.35 0.09 745 1000 0.75 0.78 0.96 -0.80 0.96 -0.20
1127 1.34 0.09 598 950 0.63 0.77 0.98 -0.30 0.96 -0.20
1142 1.33 0.10 567 750 0.76 0.77 0.95 -0.80 0.75 -1.40
1106 1.27 0.09 603 950 0.63 0.76 0.84 -3.80 0.72 -2.70
1012 1.21 0.09 690 950 0.73 0.75 1.00 0.00 0.95 -0.20
2058 1.18 0.41 38 50 0.76 0.74 1.22 0.90 2.14 1.70
2071 1.18 0.35 31 50 0.62 0.74 0.94 -0.30 0.85 -0.40
1077 1.15 0.10 586 800 0.73 0.74 1.21 3.90 1.55 3.20
2044 1.13 0.36 24 50 0.48 0.74 0.93 -0.30 0.99 0.10
1132 1.11 0.08 597 1000 0.60 0.73 0.77 -6.10 0.63 -4.10
1146 1.07 0.16 208 300 0.69 0.72 0.91 -1.20 0.73 -1.10
1096 1.05 0.11 349 550 0.63 0.72 1.01 0.20 0.96 -0.10
1004 1.04 0.17 170 250 0.68 0.72 0.87 -1.60 0.74 -1.30
2063 1.02 0.38 36 50 0.72 0.71 1.32 1.70 1.81 1.20
2026 1.01 0.40 37 50 0.74 0.71 0.92 -0.20 0.74 -0.40
2076 0.98 0.37 36 50 0.72 0.70 1.13 0.80 1.50 1.00




Part. Rasch Total Total Obs. Infit Infit Outfit Outfit

$3%

# measure Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
1019 0.94 0.10 559 800 0.70 0.70 0.80 -4.20 0.83 -1.20
1064 0.94 0.10 529 750 0.71 0.70 0.83 -3.50 0.80 -1.40
1082 0.93 0.10 561 800 0.70 0.69 1.02 0.40 1.39 2.50
1050 0.89 0.10 566 800 0.71 0.69 0.78 -4.80 0.62 -3.10
1074 0.89 0.09 662 950 0.70 0.68 1.07 1.60 0.98 -0.10
2079 0.89 0.36 25 50 0.50 0.69 1.03 0.20 0.92 0.00
2083 0.89 0.36 25 50 0.50 0.69 0.97 -0.10 0.82 -0.30
1118 0.88 0.08 563 1000 0.56 0.68 0.70 -8.20 0.53 -5.80
1011 0.87 0.11 417 600 0.69 0.68 1.34 5.40 2.39 6.90
1087 0.87 0.10 530 750 0.71 0.68 1.13 2.30 1.53 3.20
1009 0.86 0.10 513 750 0.68 0.68 1.12 2.30 1.04 0.30
2060 0.86 0.39 32 50 0.64 0.68 0.70 -1.40 0.66 -0.80
2054 0.85 0.36 35 50 0.70 0.68 1.10 0.60 1.50 1.00
1034 0.82 0.08 549 1000 0.55 0.67 0.83 -4.20 0.73 -3.00
2078 0.77 0.36 24 50 0.48 0.66 1.43 2.10 1.72 1.70
1059 0.76 0.09 676 1000 0.68 0.66 1.62 9.00 1.69 5.10
2075 0.76 0.35 32 50 0.64 0.66 0.93 -0.40 0.79 -0.40
2032 0.74 0.37 21 50 0.42 0.65 0.88 -0.60 1.21 0.50
1102 0.72 0.08 524 950 0.55 0.65 0.88 -2.90 0.81 -2.10
2059 0.72 0.39 33 50 0.66 0.65 0.94 -0.10 1.58 1.30
1141 0.69 0.09 635 950 0.67 0.64 1.05 1.00 1.00 0.00
2039 0.66 0.37 21 50 0.42 0.63 0.78 -1.10 0.65 -1.00
1014 0.65 0.08 652 1000 0.65 0.63 0.80 -5.10 0.74 -2.70
1113 0.64 0.08 527 1000 0.53 0.63 0.97 -0.70 1.00 0.00
2020 0.64 0.36 23 50 0.46 0.63 1.69 3.10 1.89 2.10
2027 0.63 0.35 31 50 0.62 0.63 0.86 -0.80 0.86 -0.20
1003 0.59 0.12 378 550 0.69 0.62 1.61 8.70 2.23 6.40
2073 0.58 0.36 26 50 0.52 0.61 1.25 1.30 1.69 2.00
1007 0.57 0.42 41 50 0.82 0.61 0.95 -0.10 0.73 -0.30
1057 0.56 0.09 613 950 0.65 0.61 1.18 4.00 1.21 1.90
1148 0.54 0.10 400 650 0.62 0.61 1.05 1.00 1.06 0.50

2006 0.47 0.34 25 50 0.50 0.59 1.01 0.10 0.99 0.00




Part. Rasch Total Total Obs. Infit Infit Outfit Outfit

9¢y

# measure Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
2018 0.47 0.36 32 50 0.64 0.59 1.05 0.30 1.42 0.90
1062 0.46 0.08 634 1000 0.63 0.59 0.78 -5.60 0.72 -3.00
2008 0.37 0.36 29 50 0.58 0.56 1.21 1.20 1.18 0.50
1139 0.34 0.10 448 700 0.64 0.56 0.90 -2.10 0.88 -0.90
2051 0.34 0.36 31 50 0.62 0.56 1.14 0.80 2.22 2.10
1145 0.31 0.10 418 650 0.64 0.55 1.10 1.80 1.10 0.80
1071 0.29 0.09 555 900 0.62 0.54 1.05 1.10 1.11 1.00
2057 0.28 0.37 28 50 0.56 0.54 0.80 -1.00 0.85 -0.20
1080 0.25 0.09 524 850 0.62 0.53 1.23 4.70 1.30 2.60
1070 0.24 0.10 478 750 0.64 0.53 1.56 9.00 2.14 8.10
2033 0.23 0.35 30 50 0.60 0.53 0.73 -1.80 0.64 -1.10
2069 0.23 0.37 20 50 0.40 0.53 0.89 -0.50 0.68 -0.80
1053 0.17 0.09 462 800 0.58 0.51 0.82 -4.20 0.78 -2.30
2014 0.16 0.36 25 50 0.50 0.51 0.72 -1.60 0.62 -1.40
1052 0.15 0.10 360 650 0.55 0.51 0.95 -1.00 1.09 0.90
2002 0.14 0.39 24 50 0.48 0.51 0.80 -0.90 0.68 -0.80
2045 0.13 0.38 29 50 0.58 0.50 0.80 -0.90 0.69 -0.70
2029 0.11 0.34 29 50 0.58 0.50 1.09 0.60 1.38 1.10
1076 0.09 0.08 555 950 0.58 0.49 0.81 -4.90 0.75 -2.90
1063 0.07 0.09 439 750 0.59 0.49 0.88 -2.70 0.80 -2.00
2043 0.06 0.36 22 50 0.44 0.49 0.88 -0.60 0.86 -0.30
1078 0.03 0.08 546 950 0.57 0.48 0.85 -3.60 0.73 -3.10
2037 0.00 0.37 32 50 0.64 0.47 0.87 -0.60 0.69 -0.80
2052 -0.01 0.37 28 50 0.56 0.47 0.74 -1.30 0.63 -0.90
1115 -0.04 0.09 414 950 0.44 0.46 1.36 7.30 1.84 6.90
2048 -0.04 0.36 28 50 0.56 0.46 1.09 0.50 1.58 1.30
1068 -0.05 0.12 276 450 0.61 0.46 0.98 -0.30 0.88 -0.90
2012 -0.08 0.35 18 50 0.36 0.45 0.74 -1.70 0.59 -1.30
1083 -0.17 0.08 542 1000 0.54 0.43 1.28 6.30 1.43 4.30
2028 -0.17 0.36 27 50 0.54 0.43 1.02 0.20 1.49 1.20
2066 -0.20 0.34 24 50 0.48 0.42 0.67 -2.20 0.56 -1.80

1079 -0.21 0.09 465 850 0.55 0.42 1.09 1.90 1.19 1.80




Part. Rasch Total Total Obs. Infit Infit Outfit Outfit

LEY

# measure Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
2072 -0.24 0.35 19 50 0.38 0.41 1.17 1.00 1.04 0.20
1067 -0.25 0.09 401 750 0.53 0.41 1.26 5.20 1.46 4.00
1138 -0.25 0.08 556 1050 0.53 0.41 0.95 -1.20 0.94 -0.60
2024 -0.27 0.36 24 50 0.48 0.41 1.01 0.10 0.98 0.00
2035 -0.30 0.36 26 50 0.52 0.40 1.01 0.10 0.92 0.00
1084 -0.32 0.09 461 900 0.51 0.39 0.87 -3.00 0.83 -1.90
2064 -0.40 0.36 23 50 0.46 0.38 0.65 -2.10 0.50 -1.40
2067 -0.40 0.36 23 50 0.46 0.38 0.55 -2.90 0.40 -1.80
2047 -0.41 0.36 25 50 0.50 0.37 1.26 1.30 1.62 1.30
1013 -0.43 0.21 77 150 0.51 0.37 0.96 -0.30 0.83 -0.70
1081 -0.44 0.14 173 350 0.49 0.36 0.77 -3.50 0.62 -2.40
1085 -0.44 0.08 480 950 0.51 0.37 0.88 -2.90 0.79 -2.30
1056 -0.46 0.09 443 900 0.49 0.36 1.19 4.20 1.34 3.30
1058 -0.46 0.08 500 1000 0.50 0.36 1.14 3.40 1.34 3.40
2019 -0.46 0.36 15 50 0.30 0.36 0.85 -0.80 0.63 -0.90
1075 -0.47 0.10 319 650 0.49 0.36 0.86 -2.90 0.70 -3.20
1060 -0.61 0.09 358 750 0.48 0.33 1.30 6.00 1.51 4.20
1065 -0.66 0.09 432 900 0.48 0.32 0.88 -2.80 0.81 -2.00
2074 -0.66 0.43 10 50 0.20 0.32 0.97 0.00 0.78 0.30
2001 -0.68 0.36 23 50 0.46 0.31 0.93 -0.30 0.84 -0.30
2046 -0.68 0.36 23 50 0.46 0.31 0.73 -1.60 0.53 -1.30
2036 -0.70 0.42 14 50 0.28 0.31 0.75 -1.00 0.64 -0.70
2017 -0.76 0.42 11 50 0.22 0.29 0.89 -0.40 0.64 0.10
1061 -0.81 0.10 306 650 0.47 0.29 1.13 2.50 1.26 2.30
2068 -0.85 0.45 9 50 0.18 0.28 1.30 1.20 1.29 0.70
1024 -0.87 0.08 408 950 0.43 0.27 1.01 0.30 1.01 0.10
1016 -1.02 0.10 298 750 0.40 0.24 0.91 -1.70 0.87 -1.00
1073 -1.04 0.15 140 300 0.47 0.24 1.23 2.80 1.17 1.00
1054 -1.19 0.10 298 750 0.40 0.21 0.90 -2.10 0.73 -2.20
2013 -1.32 0.37 15 50 0.30 0.19 0.82 -1.00 0.63 -0.90
2061 -1.33 0.35 19 50 0.38 0.19 0.92 -0.40 0.75 -0.60

1147 -1.42 0.11 211 600 0.35 0.18 0.90 -1.80 0.70 -1.70




8¢y

Part. Rasch Total Total Obs. Infit Infit Outfit Outfit
# measure Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
2065 -1.42 0.49 9 50 0.18 0.18 0.97 0.00 0.47 -0.50
2080 -1.48 0.47 10 50 0.20 0.17 0.91 -0.20 0.71 -0.20
2007 -1.91 0.40 11 50 0.22 0.12 1.11 0.50 1.13 0.40
2022 -1.96 0.51 8 50 0.16 0.11 1.67 1.80 3.94 2.10
1072 -2.04 0.11 174 700 0.25 0.10 0.84 -2.80 0.60 -2.00
2025 -2.08 0.54 5 50 0.10 0.10 0.90 -0.10 0.61 0.60
1066 -2.26 0.11 190 700 0.27 0.09 1.02 0.30 0.85 -0.70
2082 -2.91 0.62 5 50 0.10 0.05 0.56 -1.20 0.15 -0.40

Note. Part. # = Participant label value; Obs. ave. = the observed average calculated by dividing the Total score by the Total count; Fair
ave. = the fair average measure, which accounts for systematic bias across facets.



6¢Y

APPENDIX H

PHONOLOGICAL RASCH PERSON MEASUREMENTS

Part. Rasch Model Total Total Obs. Infit Infit Outfit Outfit
# measure SE score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
2061 3.38 0.58 46 50 0.92 0.96 0.94 0.00 0.31 0.10
1040 3.34 0.11 807 950 0.85 0.96 1.15 2.30 1.78 2.20
1041 3.11 0.10 790 950 0.83 0.95 1.06 1.10 1.47 1.60
1032 2.92 0.16 388 450 0.86 0.95 1.14 1.40 1.97 1.90
1121 2.92 0.10 812 1000 0.81 0.94 1.13 2.30 1.20 0.80
1047 2.66 0.09 824 1050 0.78 0.93 1.04 0.80 1.27 1.30
1045 2.62 0.09 780 1000 0.78 0.93 1.09 1.80 1.02 0.10
1116 2.60 0.09 776 1000 0.78 0.93 1.12 2.40 1.19 0.90
1112 2.56 0.10 751 950 0.79 0.92 1.04 0.70 2.05 3.60
2069 2.46 0.43 42 50 0.84 0.92 1.25 1.00 4.53 3.10
1002 2.32 0.28 129 150 0.86 0.90 0.89 -0.60 0.56 -0.60
1037 2.24 0.12 465 600 0.77 0.90 1.12 1.90 1.38 1.40
1020 2.23 0.09 615 850 0.72 0.90 1.14 2.90 2.17 4.90
1046 2.23 0.09 735 1000 0.74 0.90 1.03 0.60 1.02 0.10
1044 2.19 0.09 763 1050 0.73 0.89 0.97 -0.60 1.08 0.50
1133 2.17 0.10 623 850 0.73 0.89 1.03 0.60 0.97 -0.10
1125 2.13 0.09 717 1000 0.72 0.89 0.98 -0.40 0.87 -0.80
1027 2.07 0.09 637 900 0.71 0.88 0.88 -2.60 0.68 -2.30
1135 2.07 0.12 413 550 0.75 0.88 0.88 -2.00 1.48 1.80
1021 2.01 0.09 633 900 0.70 0.87 1.09 1.90 1.09 0.60
1025 1.98 0.10 818 1000 0.82 0.87 1.07 1.10 1.22 1.00
1110 1.97 0.09 710 1000 0.71 0.87 1.09 2.00 1.28 1.60
2054 1.94 0.35 30 50 0.60 0.87 1.06 0.40 0.86 -0.10
1029 1.93 0.11 434 600 0.72 0.86 1.00 0.00 1.20 1.00
1038 1.89 0.08 721 1050 0.69 0.86 1.05 1.20 0.99 0.00
2004 1.89 0.36 24 50 0.48 0.86 1.43 2.30 1.80 2.10
1101 1.86 0.09 699 1000 0.70 0.86 1.09 2.00 1.30 1.80
1120 1.85 0.09 614 900 0.68 0.85 1.09 1.90 1.45 2.70




Part. Rasch Total Total Obs. Infit Infit Outfit Outfit

vy

# measure Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
2053 1.81 0.38 38 50 0.76 0.85 1.04 0.20 1.16 0.40
1031 1.77 0.10 510 750 0.68 0.84 1.13 2.60 1.48 2.60
1111 1.77 0.09 658 950 0.69 0.84 0.94 -1.30 0.92 -0.40
1119 1.75 0.09 625 950 0.66 0.84 0.89 -2.80 0.74 -2.10
1100 1.70 0.09 638 950 0.67 0.83 0.99 -0.20 1.04 0.20
1108 1.70 0.09 582 850 0.68 0.84 1.14 2.80 1.27 1.50
2008 1.70 0.37 33 50 0.66 0.83 1.65 3.10 2.01 1.50
2079 1.70 0.35 28 50 0.56 0.84 1.16 1.00 1.22 0.60
2030 1.67 0.38 37 50 0.74 0.83 1.12 0.60 1.70 1.40
1005 1.65 0.16 331 400 0.83 0.83 1.29 2.90 1.74 2.00
2037 1.64 0.36 22 50 0.44 0.83 1.26 1.50 1.18 0.60
1134 1.63 0.08 648 1000 0.65 0.83 1.14 3.20 1.39 2.80
1024 1.61 0.08 607 950 0.64 0.82 1.27 6.00 1.44 3.10
1092 1.57 0.10 536 800 0.67 0.82 0.94 -1.10 1.63 3.40
2081 1.46 0.35 26 50 0.52 0.80 1.02 0.10 1.03 0.20
1087 1.45 0.11 575 750 0.77 0.80 1.35 5.60 2.21 4.70
1043 1.44 0.08 614 1000 0.61 0.80 0.78 -6.00 0.64 -3.70
1001 1.43 0.21 214 250 0.86 0.80 1.29 2.10 3.27 3.30
1026 1.43 0.08 592 950 0.62 0.80 1.25 5.70 1.41 3.10
1085 1.42 0.10 656 850 0.77 0.79 1.09 1.60 1.16 0.80
1123 1.42 0.08 616 1000 0.62 0.79 1.10 2.40 1.03 0.30
1030 1.41 0.10 684 900 0.76 0.79 0.91 -1.70 1.11 0.60
2014 1.39 0.37 35 50 0.70 0.79 0.87 -0.70 0.72 -0.50
1036 1.34 0.08 637 1050 0.61 0.78 0.88 -3.30 0.73 -2.70
1068 1.32 0.13 249 400 0.62 0.78 1.10 1.40 1.08 0.50
2029 1.32 0.39 36 50 0.72 0.78 1.20 1.00 4.30 2.80
1039 1.31 0.10 590 800 0.74 0.77 0.95 -1.00 1.01 0.10
1015 1.30 0.09 710 950 0.75 0.77 0.88 -2.60 0.86 -0.80
1088 1.29 0.09 540 850 0.64 0.77 0.78 -5.40 1.14 1.00
1103 1.28 0.09 597 950 0.63 0.77 0.94 -1.40 0.95 -0.30
1107 1.27 0.09 529 850 0.62 0.77 0.97 -0.50 1.10 0.80

1114 1.27 0.09 524 900 0.58 0.77 0.96 -0.90 1.03 0.20




84%

Part. Rasch Total Total Obs. Infit Infit Outfit Outfit
# measure Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
2075 1.27 0.36 34 50 0.68 0.77 0.90 -0.50 0.85 -0.30
1109 1.26 0.11 370 600 0.62 0.77 1.30 5.10 1.71 3.80
2015 1.26 0.37 34 50 0.68 0.77 0.99 0.00 1.55 1.30
1105 1.25 0.11 382 600 0.64 0.76 1.08 1.40 1.07 0.50
1124 1.25 0.08 591 1000 0.59 0.76 0.95 -1.30 1.00 0.00
1042 1.24 0.09 537 900 0.60 0.76 0.93 -1.80 0.76 -2.20
1050 1.23 0.10 368 650 0.57 0.76 1.01 0.10 0.92 -0.50
1136 1.23 0.09 520 900 0.58 0.76 1.08 1.80 1.09 0.80
1095 1.22 0.09 547 900 0.61 0.76 1.14 3.10 1.62 4.30
2002 1.22 0.35 26 50 0.52 0.76 0.91 -0.50 0.80 -0.50
2077 1.21 0.35 24 50 0.48 0.76 1.05 0.30 0.90 -0.10
1143 1.20 0.09 766 1050 0.73 0.76 1.10 2.00 1.35 2.20
1098 1.18 0.09 484 800 0.61 0.75 1.10 2.10 1.29 2.10
1129 1.15 0.09 520 900 0.58 0.75 0.95 -1.20 0.89 -1.00
1131 1.14 0.08 575 1000 0.57 0.74 1.13 3.20 1.34 3.00
2032 1.14 0.36 33 50 0.66 0.74 0.61 -2.60 0.45 -2.00
1019 1.10 0.10 532 750 0.71 0.74 1.07 1.20 1.14 0.90
2022 1.09 0.36 24 50 0.48 0.73 0.94 -0.30 1.05 0.20
1006 1.06 0.26 126 150 0.84 0.73 1.12 0.80 0.80 -0.40
1137 1.06 0.08 562 1000 0.56 0.73 0.81 -5.20 0.71 -3.20
1022 1.05 0.10 546 750 0.73 0.73 0.90 -2.00 0.69 -1.90
1130 1.05 0.08 561 1000 0.56 0.73 1.04 0.90 1.01 0.10
1097 1.02 0.10 354 650 0.54 0.72 0.97 -0.50 0.89 -0.90
1140 1.02 0.21 157 200 0.79 0.72 0.96 -0.30 0.94 0.00
1012 1.00 0.09 667 950 0.70 0.71 1.01 0.30 0.88 -0.80
1104 1.00 0.10 407 700 0.58 0.72 0.99 -0.10 1.20 1.40
1028 0.99 0.08 546 1000 0.55 0.71 0.95 -1.30 0.89 -1.20
1126 0.99 0.09 443 800 0.55 0.71 0.90 -2.40 0.84 -1.50
1132 0.99 0.08 552 1000 0.55 0.71 0.77 -6.40 0.62 -4.50
1122 0.98 0.08 524 950 0.55 0.71 0.87 -3.40 0.71 -3.20
1117 0.97 0.08 549 1000 0.55 0.71 0.95 -1.20 0.94 -0.50
1128 0.97 0.09 473 850 0.56 0.71 1.00 0.00 0.88 -1.10




Part. Rasch Total Total Obs. Infit Infit Outfit Outfit
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# measure Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
1106 0.96 0.08 549 950 0.58 0.71 0.82 -4.50 1.12 1.00
1093 0.95 0.09 469 800 0.59 0.70 1.06 1.20 1.13 1.00
1008 0.90 0.15 268 350 0.77 0.69 1.34 3.70 1.48 1.70
1127 0.89 0.08 514 950 0.54 0.69 0.92 -1.90 0.90 -1.00
1094 0.84 0.09 441 800 0.55 0.68 1.23 4.60 1.34 2.70
2010 0.83 0.37 34 50 0.68 0.68 1.02 0.10 1.02 0.10
2020 0.83 0.36 22 50 0.44 0.68 1.31 1.70 2.57 3.60
1118 0.82 0.08 527 1000 0.53 0.68 0.79 -5.60 0.70 -3.60
1144 0.81 0.09 653 950 0.69 0.68 0.98 -0.30 0.96 -0.20
1089 0.78 0.10 355 700 0.51 0.67 0.99 -0.10 0.92 -0.70
1017 0.73 0.09 605 900 0.67 0.66 0.86 -3.30 0.97 -0.10
1034 0.73 0.08 495 950 0.52 0.66 1.03 0.60 1.02 0.20
1035 0.72 0.09 556 850 0.65 0.66 1.08 1.80 1.64 4.20
1048 0.72 0.09 634 950 0.67 0.66 0.95 -1.20 0.96 -0.30
2058 0.70 0.36 31 50 0.62 0.65 0.79 -1.10 0.62 -0.80
1049 0.67 0.09 535 800 0.67 0.64 0.84 -3.60 0.68 -2.60
1146 0.65 0.15 190 300 0.63 0.64 0.85 -1.90 0.69 -1.60
2005 0.65 0.37 21 50 0.42 0.64 0.68 -1.80 0.54 -1.10
1007 0.61 0.44 42 50 0.84 0.63 1.24 0.90 1.80 1.20
1102 0.60 0.08 496 950 0.52 0.63 0.87 -3.20 0.72 -3.20
2033 0.56 0.38 14 50 0.28 0.62 1.32 1.60 1.47 1.00
1142 0.55 0.10 502 750 0.67 0.62 1.20 3.60 1.34 2.40
2049 0.53 0.35 25 50 0.50 0.61 1.09 0.50 1.10 0.30
2055 0.53 0.35 25 50 0.50 0.61 0.89 -0.60 0.70 -0.70
1113 0.51 0.08 479 1000 0.48 0.61 0.87 -3.40 0.74 -3.20
1099 0.50 0.13 227 400 0.57 0.60 1.14 2.10 1.48 2.60
2039 0.49 0.36 30 50 0.60 0.60 1.59 3.10 3.60 3.40
2057 0.46 0.39 37 50 0.74 0.60 1.16 0.70 1.39 0.80
1063 0.45 0.10 473 750 0.63 0.59 0.93 -1.50 0.95 -0.30
1096 0.41 0.11 297 550 0.54 0.58 0.99 -0.10 0.91 -0.70
2031 0.41 0.39 13 50 0.26 0.58 1.00 0.00 1.26 0.60

2041 0.41 0.35 24 50 0.48 0.58 1.37 2.00 1.28 0.80
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Part. Rasch Total Total Obs. Infit Infit Outfit Outfit
# measure Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
2043 0.41 0.39 13 50 0.26 0.58 1.31 1.50 1.71 1.30
2052 0.37 0.37 23 50 0.46 0.57 1.60 2.90 1.88 1.90
1010 0.36 0.08 608 1000 0.61 0.57 0.99 -0.10 0.99 0.00
1018 0.35 0.09 501 800 0.63 0.57 0.92 -1.70 0.80 -1.70
1033 0.34 0.08 458 1000 0.46 0.56 0.85 -4.00 0.73 -3.30
1091 0.34 0.10 317 650 0.49 0.56 1.04 0.80 0.96 -0.20
2046 0.31 0.36 28 50 0.56 0.56 0.82 -1.10 0.66 -0.80
2028 0.29 0.34 26 50 0.52 0.55 1.00 0.00 1.01 0.10
1004 0.27 0.16 144 250 0.58 0.55 1.04 0.50 0.90 -0.50
2062 0.24 0.35 26 50 0.52 0.54 1.40 2.00 1.42 1.30
2051 0.19 0.35 27 50 0.54 0.53 1.17 1.00 1.67 1.60
2025 0.17 0.38 35 50 0.70 0.52 0.90 -0.40 0.72 -0.50
2040 0.16 0.36 22 50 0.44 0.52 1.42 2.10 1.42 1.10
2076 0.14 0.39 16 50 0.32 0.52 1.17 0.80 1.58 1.30
2071 0.09 0.39 17 50 0.34 0.50 1.25 1.10 0.97 0.10
1054 0.06 0.09 433 750 0.58 0.49 1.15 3.10 1.14 1.20
2068 -0.01 0.39 15 50 0.30 0.48 1.06 0.30 1.10 0.30
1061 -0.05 0.08 559 1000 0.56 0.47 0.79 -5.50 0.66 -4.10
2009 -0.07 0.35 30 50 0.60 0.46 1.07 0.40 0.91 -0.10
1009 -0.08 0.09 403 750 0.54 0.46 1.13 2.90 1.22 2.00
1081 -0.10 0.09 445 800 0.56 0.46 1.10 2.00 1.15 1.40
2048 -0.10 0.36 31 50 0.62 0.45 0.61 -2.40 0.43 -1.50
1014 -0.11 0.08 537 1000 0.54 0.45 0.84 -4.40 0.73 -3.30
2017 -0.12 0.35 23 50 0.46 0.45 0.94 -0.30 0.92 -0.10
1056 -0.14 0.08 519 950 0.55 0.45 0.99 -0.10 0.97 -0.30
1073 -0.17 0.08 522 950 0.55 0.44 0.96 -1.00 0.97 -0.20
1077 -0.17 0.08 522 950 0.55 0.44 0.93 -1.50 0.80 -2.30
1052 -0.19 0.09 419 800 0.52 0.43 0.84 -3.50 0.76 -2.50
1076 -0.19 0.09 442 800 0.55 0.43 1.08 1.70 1.07 0.60
2027 -0.25 0.35 22 50 0.44 0.42 1.02 0.10 1.15 0.50
2047 -0.25 0.35 22 50 0.44 0.42 1.23 1.30 1.44 1.30
2050 -0.25 0.35 22 50 0.44 0.42 1.13 0.80 1.31 0.90
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Part. Rasch Total Total Obs. Infit Infit Outfit Outfit
# measure Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
2044 -0.31 0.35 23 50 0.46 0.40 1.32 1.90 1.78 1.80
1141 -0.33 0.08 489 950 0.51 0.40 1.11 2.40 1.13 1.30
2013 -0.33 0.39 18 50 0.36 0.40 0.69 -1.60 0.51 -1.10
2078 -0.33 0.41 13 50 0.26 0.40 0.83 -0.60 0.52 -1.00
2001 -0.37 0.10 312 650 0.48 0.39 1.40 7.10 2.07 7.50
2045 -0.37 0.35 21 50 0.42 0.39 0.65 -2.20 0.55 -1.40
1086 -0.39 0.09 402 750 0.54 0.39 1.04 0.70 0.95 -0.40
1070 -0.41 0.09 470 900 0.52 0.38 0.94 -1.30 0.84 -1.70
1011 -0.47 0.10 306 600 0.51 0.37 1.13 2.50 1.24 2.10
1139 -0.49 0.10 354 700 0.51 0.36 1.12 2.40 1.20 1.80
2035 -0.50 0.42 12 50 0.24 0.36 0.96 -0.10 0.83 -0.10
1090 -0.62 0.35 19 50 0.38 0.33 0.62 -2.50 0.47 -1.60
2003 -0.63 0.34 25 50 0.50 0.33 0.74 -1.60 0.60 -1.80
2007 -0.68 0.35 25 50 0.50 0.32 1.13 0.70 1.33 1.10
2018 -0.72 0.39 17 50 0.34 0.31 1.25 1.10 1.19 0.50
1080 -0.78 0.14 161 350 0.46 0.30 0.88 -1.80 0.76 -1.70
1051 -0.83 0.10 245 650 0.38 0.29 0.89 -2.10 0.75 -2.10
2042 -0.84 0.38 20 50 0.40 0.29 0.85 -0.70 0.64 -0.80
2072 -0.84 0.38 20 50 0.40 0.29 1.39 1.80 1.64 1.40
1062 -0.86 0.09 337 750 0.45 0.28 0.96 -0.80 0.87 -1.20
1013 -0.87 0.21 68 150 0.45 0.28 0.79 -2.20 0.60 -2.20
2034 -0.87 0.36 17 50 0.34 0.28 0.93 -0.30 0.80 -0.30
2021 -0.88 0.45 10 50 0.20 0.28 1.43 1.50 3.03 2.20
1058 -0.90 0.08 431 1000 0.43 0.27 1.10 2.40 1.15 1.40
1067 -0.91 0.12 214 450 0.48 0.27 1.03 0.50 1.12 0.90
2016 -0.91 0.50 6 50 0.12 0.27 1.08 0.30 1.02 0.30
1084 -0.93 0.08 413 950 0.43 0.27 0.88 -3.00 0.80 -2.00
2036 -0.94 0.35 20 50 0.40 0.26 1.06 0.30 0.85 -0.20
1075 -0.97 0.08 408 950 0.43 0.26 0.89 -2.70 0.74 -2.80
1115 -0.99 0.09 265 950 0.28 0.26 0.92 -1.70 0.81 -1.30
2063 -1.05 0.35 22 50 0.44 0.24 0.75 -1.50 0.62 -1.20
2019 -1.08 0.46 9 50 0.18 0.24 1.37 1.30 1.66 0.90




Part. Rasch Total Total Obs. Infit Infit Outfit Outfit

Sty

# measure Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
1083 -1.10 0.09 363 900 0.40 0.24 0.95 -1.00 0.90 -0.80
2006 -1.10 0.34 21 50 0.42 0.24 0.60 -2.70 0.49 -2.30
2070 -1.10 0.44 10 50 0.20 0.24 1.10 0.40 0.93 0.20
1064 -1.16 0.09 360 900 0.40 0.22 1.00 0.00 0.92 -0.70
2024 -1.17 0.53 5 50 0.10 0.22 1.02 0.10 0.75 0.10
1074 -1.19 0.10 266 650 0.41 0.22 0.77 -5.00 0.59 -3.80
2011 -1.19 0.41 14 50 0.28 0.22 0.81 -0.80 0.72 -0.20
2056 -1.24 0.35 22 50 0.44 0.21 0.70 -2.10 0.53 -1.30
2073 -1.26 0.45 8 50 0.16 0.21 1.18 0.70 0.82 0.00
1016 -1.28 0.10 263 750 0.35 0.21 0.82 -3.80 0.67 -2.60
1082 -1.31 0.08 370 1000 0.37 0.20 0.94 -1.50 0.90 -0.80
1145 -1.31 0.10 267 650 0.41 0.20 1.07 1.40 0.99 0.00
2038 -1.31 0.42 12 50 0.24 0.20 0.75 -1.00 0.71 -0.40
1057 -1.38 0.08 362 1000 0.36 0.19 0.84 -4.10 0.68 -3.00
1079 -1.38 0.09 314 850 0.37 0.19 0.95 -1.00 0.85 -1.20
1053 -1.48 0.10 266 750 0.35 0.17 0.92 -1.70 0.78 -1.70
2059 -1.49 0.36 20 50 0.40 0.17 0.88 -0.70 0.77 -0.40
1066 -1.54 0.10 252 750 0.34 0.17 1.07 1.30 1.07 0.50
1138 -1.57 0.08 345 1050 0.33 0.16 0.93 -1.80 0.90 -0.70
2012 -1.59 0.35 17 50 0.34 0.16 1.34 1.90 1.37 1.10
1059 -1.64 0.10 238 750 0.32 0.15 0.98 -0.30 0.85 -1.00
2023 -1.68 0.36 17 50 0.34 0.15 0.84 -0.90 0.64 -0.80
1078 -1.73 0.09 283 850 0.33 0.14 0.82 -4.20 0.64 -3.00
1069 -1.76 0.10 239 750 0.32 0.14 1.15 2.80 1.30 1.80
1072 -1.76 0.15 110 300 0.37 0.14 1.32 3.90 1.39 1.70
1060 -1.78 0.11 211 650 0.32 0.14 1.01 0.20 0.82 -1.10
1055 -1.87 0.09 257 900 0.29 0.13 0.96 -0.90 0.85 -0.90
1003 -1.88 0.11 182 550 0.33 0.12 1.23 3.70 1.34 1.90
2064 -1.89 0.46 9 50 0.18 0.12 1.16 0.60 0.87 0.00
1147 -1.91 0.11 174 600 0.29 0.12 0.96 -0.70 0.78 -1.20
1023 -1.92 0.09 265 950 0.28 0.12 1.06 1.20 0.97 -0.10

2066 -1.94 0.37 15 50 0.30 0.12 0.69 -1.90 0.55 -0.90
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Part. Rasch Total Total Obs. Infit Infit Outfit Outfit
# measure  Model SE  score count ave. Fair ave. MNSQ ZSTD MNSQ ZSTD
2026 -2.11 0.37 13 50 0.26 0.10 0.90 -0.50 0.87 -0.10
2065 -2.40 0.39 11 50 0.22 0.08 1.12 0.60 1.01 0.10
1071 -2.43 0.11 145 700 0.21 0.08 0.90 -1.50 0.65 -1.50
2080 -2.49 0.62 4 50 0.08 0.07 0.79 -0.40 0.25 -0.20
2060 -2.67 0.38 13 50 0.26 0.06 1.18 0.90 0.97 0.10
1065 -2.78 0.11 149 700 0.21 0.05 0.96 -0.60 0.84 -0.60
2067 -3.17 0.78 2 50 0.04 0.04 1.32 0.60 1.29 0.80
2074 -4.63 0.75 2 50 0.04 0.01 1.13 0.40 1.42 0.70

Note. Part. # = Participant label value; Obs. ave. = the observed average calculated by dividing the Total score by the Total count; Fair av.

= the fair average measure, which accounts for systematic bias across facets.
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APPENDIX I
ORTHOGRAPHIC RASCH MISFITTING ITEMS
This appendix contains the orthographic items that displayed Infit or Outfit MNSQ values greater than 2.00, indicating that

they substantially misfit the Rasch model. They are ordered by Rasch item difficulty measures (Rasch meas.), from highest to

lowest.
NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit Outfit ltem
Item # Meas. SE score  count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
increasingly 1610 6.46 1.02 1 53 0.02 0.00 1.08 0.30 2.96 1.30 0.00
researcher 1643 4.24 0.43 7 53 0.13 0.04 1.41 1.30 2.16 1.40 0.00
indeed 697 3.48 0.27 19 124 0.15 0.08 1.08 0.50 210 2.30 0.00
path 1293 2.92 0.34 14 53 0.26 0.13 1.16 0.90 3.10 2.90 0.00
introduction 1201 0.42 0.35 49 60 0.82 0.65 1.10 0.50 2.05 2.50 0.00
success 725 0.25 0.24 63 104 0.61 0.69 1.30 2.30 2.07 3.70 0.53
careful 1635 0.18 0.40 43 53 0.81 0.70 1.25 0.90 2.18 2.20 0.00
item 747 0.18 0.25 73 104 0.70 0.70 1.44 3.30 2.45 450 0.00
complex 1045 0.00 0.24 91 121 0.75 0.74 1.44 3.10 2.76 5.10 0.00
ride 1048 -0.06 0.24 92 121 0.76 0.75 1.29 2.10 2.75 4.90 0.00
cup 1489 -0.24 0.42 52 59 0.88 0.78 1.13 0.50 2.03 1.90 0.00
stock 691 -0.42 0.25 99 124 0.80 0.81 1.46 2.80 2.37 3.70 0.00
healthy 1360 -0.44 0.45 52 58 0.90 0.82 1.07 0.30 2.41 2.20 0.00
package 1317 -0.55 0.48 56 61 0.92 0.83 1.13 0.40 2.07 1.60 0.00
excellent 1161 -0.68 0.48 57 62 0.92 0.85 1.13 0.40 2.68 2.20 0.00
tour 1087 -0.73 0.48 61 66 0.92 0.86 0.97 0.00 2.30 1.80 0.00
up 52 -0.77 0.32 45 61 0.74 0.86 1.57 3.10 215 3.20 0.00
post 927 -0.80 0.30 95 111 0.86 0.86 1.39 1.80 2.22 2.40 0.00
heart 622 -0.84 0.32 94 107 0.88 0.87 1.29 1.30 2.37 2.50 0.00
scientist 1407 -0.84 0.49 56 61 0.92 0.87 1.15 0.50 3.57 2.60 0.00
review 730 -0.90 0.30 88 104 0.85 0.87 1.22 1.10 2.29 2.30 0.00
worker 673 -0.92 0.28 106 124 0.85 0.88 1.09 0.50 210 2.40 0.00

request 1009 -0.96 0.30 105 121 0.87 0.88 1.23 1.10 2.93 3.30 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit Outfit ltem

Item # Meas. SE score  count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
damage 907 -1.09 0.33 98 111 0.88 0.89 1.23 1.00 2.58 2.50 0.00
manners 1439 -1.10 0.54 57 61 0.93 0.90 0.99 0.10 3.06 2.00 0.00
lesson 1232 -1.11 0.60 57 60 0.95 0.90 1.1 0.30 2.33 1.50 0.00
lock 1602 -1.17 0.59 49 53 0.92 0.90 0.89 -0.10 3.78 2.20 0.00
mail 1641 -1.17 0.59 49 53 0.92 0.90 1.16 0.40 3.83 2.20 0.00
hit 695 -1.18 0.30 109 124 0.88 0.90 1.32 1.50 3.03 3.30 0.00
track 957 -1.18 0.31 98 112 0.88 0.90 1.38 1.70 2.01 1.90 0.00
relax 1483 -1.21 0.60 56 59 0.95 0.91 1.15 0.40 4.21 2.60 0.00
shift 1188 -1.25 0.60 59 62 0.95 0.91 1.1 0.30 2.23 1.40 0.00
fit 700 -1.26 0.31 107 124 0.86 0.91 1.43 1.90 217 2.10 0.28
store 617 -1.32 0.37 98 107 0.92 0.91 1.24 0.90 212 1.70 0.00
danger 1414 -1.35 0.59 52 61 0.85 0.92 2.77 2.60 2.47 1.50 2.04
second 226 -1.37 0.41 46 54 0.85 0.92 1.46 1.60 2.57 2.70 0.00
afternoon 947 -1.45 0.36 101 111 0.91 0.92 0.99 0.00 3.03 2.50 0.00
country 143 -1.52 0.44 53 60 0.88 0.93 1.07 0.30 3.06 2.60 0.00
leadership 1504 -1.54 0.73 59 61 0.97 0.93 0.94 0.10 4.55 2.30 0.00
engineer 1310 -1.55 0.73 59 61 0.97 0.93 1.08 0.30 2.10 1.10 0.00
fruit 1638 -1.56 0.66 50 53 0.94 0.93 1.33 0.70 3.55 1.80 0.00
ring 944 -1.59 0.38 102 111 0.92 0.93 1.20 0.70 2.16 1.60 0.00
cry 1200 -1.63 0.71 59 62 0.95 0.93 1.50 0.80 2.16 1.20 0.45
master 1554 -1.64 0.73 56 58 0.97 0.94 1.10 0.30 2.95 1.70 0.00
studio 1481 -1.65 0.73 57 59 0.97 0.94 1.09 0.30 443 2.30 0.00
gas 1187 -1.68 0.73 60 62 0.97 0.94 1.08 0.30 2.46 1.40 0.00
library 1160 -1.68 0.73 60 62 0.97 0.94 1.07 0.30 2.33 1.30 0.00
net 1189 -1.68 0.73 60 62 0.97 0.94 1.08 0.30 3.04 1.70 0.00
police 616 -1.81 0.44 101 107 0.94 0.95 0.99 0.00 2.41 1.70 0.00
image 704 -2.00 0.42 97 104 0.93 0.95 1.25 0.80 2.34 1.50 0.00
page 652 -2.00 0.39 116 124 0.94 0.95 1.29 1.00 3.19 2.40 0.00
important 190 -2.07 0.44 44 60 0.73 0.96 2.14 2.90 1.77 1.30 1.82
drop 640 -2.19 0.51 98 107 0.92 0.96 2.02 2.00 1.98 1.10 1.24
football 1215 -2.27 1.01 59 60 0.98 0.96 1.04 0.30 2.46 1.20 0.00
single 557 -2.28 0.46 56 62 0.90 0.97 1.20 0.60 2.46 1.80 0.00
okay 924 -2.32 0.49 106 111 0.95 0.97 0.82 -0.30 8.03 3.70 0.00
sound 390 -2.32 0.51 45 58 0.78 0.97 2.48 2.80 2.63 1.90 2.13
river 1174 -2.41 1.01 61 62 0.98 0.97 1.06 0.30 7.03 2.40 0.00
table 450 -2.42 0.54 55 59 0.93 0.97 1.13 0.40 2.14 1.40 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit Outfit ltem
Item # meas. SE score  count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
one 35 -2.43 0.54 58 62 0.94 0.97 1.17 0.50 2.10 1.40 0.00
dress 898 -2.55 0.54 107 111 0.96 0.97 0.94 0.00 2.35 1.30 0.00
nice 506 -2.56 0.61 53 56 0.95 0.97 1.08 0.30 3.78 2.00 0.00
low 283 -2.59 0.55 53 57 0.93 0.97 1.23 0.60 2.42 1.50 0.00
challenge 766 -2.62 0.52 106 112 0.95 0.97 1.44 1.00 3.43 1.90 0.47
again 175 -2.79 0.57 52 60 0.87 0.98 2.24 2.20 1.56 0.80 1.40
look 75 -2.79 0.57 58 61 0.95 0.98 1.07 0.30 4.53 250 -0.20
party 299 -2.93 0.62 54 57 0.95 0.98 1.22 0.50 2.73 1.50 0.00
top 375 -2.98 0.65 50 58 0.86 0.98 3.05 2.60 2.52 1.40 2.29
try 125 -2.98 0.73 54 60 0.90 0.98 2.76 2.10 2.42 1.20 2.08
back 94 -3.01 0.62 58 61 0.95 0.98 1.02 0.20 2.30 1.30 0.00
sorry 765 -3.02 0.61 109 112 0.97 0.98 1.21 0.50 5.63 2.40 0.00
close 239 -3.03 0.74 52 54 0.96 0.98 1.16 0.40 4.58 2.20 0.00
black 411 -3.20 0.74 57 59 0.97 0.99 1.13 0.40 2.05 1.10 0.00
dog 894 -3.33 0.74 109 111 0.98 0.99 1.16 0.40 4.63 1.90 0.00
oil 897 -3.33 0.74 109 111 0.98 0.99 1.10 0.30 2.40 1.10 0.00
night 270 -3.39 0.75 55 57 0.96 0.99 1.14 0.40 2.63 1.30 0.00
tomorrow 726 -3.43 0.73 102 104 0.98 0.99 1.13 0.40 4.79 1.80 0.00
yesterday 703 -3.43 0.73 102 104 0.98 0.99 0.92 0.00 2.52 1.20 0.00
sister 963 -3.48 0.73 110 112 0.98 0.99 1.10 0.30 2.13 1.00 0.00
plus 1254 -3.54 1.09 52 53 0.98 0.99 1.35 0.60 6.48 1.80 0.00
power 331 -3.74 1.02 51 52 0.98 0.99 1.06 0.30 3.81 1.50 0.00
water 322 -3.74 1.02 51 52 0.98 0.99 1.06 0.30 2.80 1.20 0.00
down 109 -3.79 1.03 59 60 0.98 0.99 1.12 0.40 3.45 1.40 0.00
help 133 -3.79 1.03 59 60 0.98 0.99 1.12 0.40 8.32 2.30 0.00
last 101 -3.79 1.03 59 60 0.98 0.99 1.12 0.40 4.36 1.60 0.00
present 275 -3.80 0.89 53 57 0.93 0.99 2.81 1.80 2.54 1.20 2.06
go 31 -3.94 1.02 61 62 0.98 0.99 1.07 0.30 2.31 1.10 0.00
goal 855 -4.06 1.02 110 111 0.99 0.99 1.09 0.40 3.36 1.40 0.00
size 705 -4.16 1.02 103 104 0.99 0.99 1.07 0.30 2.27 1.10 0.00
come 65 -4.24 1.04 58 61 0.95 0.99 3.16 1.70 4.24 1.60 2.20

Note. NGSL # = the item’s ranking in the New General Service List; Obs. ave. = the observed average calculated by dividing the Total

score by the Total count; Fair ave. = the fair average measure, which accounts for systematic bias across facets; ltem displ. = Item

displacement, representing the distance between the anchor items’ original estimates and their estimates on the weekly vocabulary

knowledge tests.
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APPENDIX J
PHONOLOGICAL RASCH MISFITTING ITEMS
This appendix contains the phonological items that displayed Infit or Outfit MNSQ values greater than 2.0, indicating that they

substantially misfit the Rasch model. They are ordered by Rasch item difficulty measures (Rasch meas.), from highest to

lowest.
NGSL Rasch Model  Total Total Obs. Fair Infit Infit Outfit Outfit Item
Item # meas. SE score  count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
path 1293 3.19 0.41 8 53 0.15 0.05 1.00 0.00 2.35 1.70 0.00
remain 374 2.04 0.42 7 58 0.12 0.16 1.10 0.40 2.33 2.20 0.00
agent 990 1.07 0.22 65 112 0.58 0.33 1.61 5.70 2.02 540 -0.67
fruit 1638 0.85 0.30 28 53 0.53 0.38 1.46 4.10 2.29 5.30 0.00
judge 993 0.78 0.22 57 112 0.51 0.39 1.77 6.80 2.13 6.00 0.00
surprise 634 0.51 0.22 60 107 0.56 0.46 1.61 5.30 2.23 6.00 0.00
program 240 0.14 0.33 29 54 0.54 0.55 1.82 4.00 2.50 470 -0.79
text 1046 -0.54 0.24 83 121 0.69 0.71 1.68 4.20 2.04 4.00 0.00
tape 1369 -0.68 0.45 52 58 0.90 0.74 1.21 0.70 2.16 1.90 0.00
complex 1045 -0.84 0.25 88 121 0.73 0.77 1.50 3.10 2.33 4.20 0.00
driver 1198 -0.90 0.44 56 62 0.90 0.78 1.02 0.10 2.01 1.60 0.00
excellent 1161 -0.90 0.44 56 62 0.90 0.78 0.91 -0.10 2.21 1.90 0.00
speech 893 -1.16 0.29 93 111 0.84 0.82 1.42 2.20 3.04 3.80 0.00
net 1189 -1.36 0.53 58 62 0.94 0.85 1.07 0.20 2.70 1.90 0.00
performance 559 -1.47 0.32 46 62 0.74 0.86 1.23 1.30 2.01 2.80 0.00
get 43 -1.55 0.32 43 62 0.69 0.87 1.39 2.60 217 2.90 0.00
step 477 -1.57 0.32 46 61 0.75 0.87 1.25 1.40 212 3.00 0.00
request 1009 -1.67 0.28 100 121 0.83 0.88 1.59 3.10 2.46 2.90 0.00
long 115 -1.78 0.35 54 60 0.90 0.89 1.11 0.70 2.75 250 -1.07
really 104 -1.85 0.36 46 60 0.77 0.90 1.37 2.10 2.22 1.90 0.00
tonight 1412 -1.85 0.54 57 61 0.93 0.90 1.09 0.30 2.24 1.50 0.00
ticket 1247 -1.93 0.61 57 60 0.95 0.91 1.12 0.30 2.79 1.90 0.00

second 226 -1.94 0.35 41 54 0.76 0.91 1.42 2.30 2.28 2.30 0.00




NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit Outfit ltem

ISy

ltem # meas. SE score  count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
master! 1554 -2.03 0.73 56 58 0.97 0.91 1.04 0.20 3.02 1.70 0.00
"HE$%N&" () H& 989 -2.12 0.36 102 112 0.91 0.92 1.15 0.60 442 3.50 0.00
first 78 -2.15 0.37 51 61 0.84 0.92 1.19 0.80 2.46 2.70 0.00
large 210 -2.20 0.37 43 54 0.80 0.93 1.25 1.30 2.25 2.00 0.00
design 441 -2.23 0.36 47 59 0.80 0.93 1.05 0.30 2.49 2.20 0.00
one 35 -2.31 0.35 50 62 0.81 0.93 1.20 1.10 2.38 2.20 0.00
football 1215 -2.38 0.73 58 60 0.97 0.94 1.11 0.30 3.89 2.10 0.00
spring 1330 -2.38 0.73 59 61 0.97 0.94 1.11 0.30 2.63 1.50 0.00
technique 1222 -2.38 0.73 58 60 0.97 0.94 1.10 0.30 2.34 1.30 0.00
life 111 -2.40 0.39 50 60 0.83 0.94 1.35 1.60 3.72 2.60 0.00
down 109 -2.40 0.39 50 60 0.83 0.94 1.03 0.20 4.56 3.00 0.00
mistake 1150 -2.42 0.71 64 69 0.93 0.94 2.14 1.50 1.31 0.60 1.47
complete 581 -2.52 0.42 54 62 0.87 0.95 1.16 0.60 3.04 2.70 0.00
interested 142 -2.56 0.40 51 60 0.85 0.95 1.08 0.40 2.34 1.50 0.00
from 26 -2.58 0.38 52 62 0.84 0.95 1.03 0.20 2.25 1.80 0.00
push 867 -2.59 0.44 105 111 0.95 0.95 0.97 0.00 3.30 2.10 0.00
eat 476 -2.64 0.42 54 61 0.89 0.95 1.07 0.30 2.07 1.70 0.00
dangerous 1417 -2.64 0.74 59 61 0.97 0.95 0.94 0.10 2.28 1.20 0.00
present 275 -2.65 0.44 49 57 0.86 0.95 1.16 0.60 2.64 2.20 0.31
buy 242 -2.66 0.41 46 54 0.85 0.95 1.29 1.10 3.20 2.40 0.00
store 617 -2.70 0.43 100 107 0.93 0.95 1.24 0.80 2.10 1.40 0.00
memory 938 -2.82 0.42 104 111 0.94 0.96 1.08 0.30 3.13 2.10 0.00
teacher 496 -2.83 0.45 55 61 0.90 0.96 1.06 0.20 2.28 1.70 0.00
point 131 -2.91 0.44 53 60 0.88 0.96 1.32 1.20 7.63 3.50 0.00
doctor 763 -3.08 0.53 108 112 0.96 0.97 1.01 0.10 3.56 1.90 0.00
lunch 1332 -3.11 1.02 60 61 0.98 0.97 1.07 0.30 2.32 1.10 0.00
schedule 1238 -3.11 1.02 59 60 0.98 0.97 1.07 0.30 2.04 1.00 0.00
fish 827 -3.18 0.45 104 110 0.95 0.97 1.04 0.20 4.46 2.50 0.00
brother 820 -3.18 0.45 104 110 0.95 0.97 1.01 0.10 2.00 1.20 0.00
paper 425 -3.36 0.48 52 59 0.88 0.98 1.33 1.00 3.61 2.00 0.43
message 862 -3.38 0.61 108 111 0.97 0.98 0.97 0.10 3.89 1.80 0.00
happy 513 -3.41 0.54 52 56 0.93 0.98 1.13 0.40 3.76 1.80 0.00
voice 607 -3.71 0.61 104 107 0.97 0.98 1.00 0.10 2.34 1.20 0.00
nice 506 -3.74 0.61 53 56 0.95 0.98 1.07 0.30 217 1.10 0.00
area 204 -3.86 0.62 51 54 0.94 0.99 1.14 0.40 2.64 1.30 0.00

tomorrow 726 -3.90 0.53 100 104 0.96 0.99 1.12 0.40 4.17 1.90 0.00
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NGSL Rasch Model Total Total Obs. Fair Infit Infit Outfit Outfit ltem

Item # meas. SE score  count ave. ave. MNSQ ZSTD MNSQ ZSTD displ.
last 101 -3.96 0.62 57 60 0.95 0.99 1.08 0.30 5.00 1.80 0.00
idea 251 -4.00 0.74 55 57 0.96 0.99 1.12 0.40 2.88 1.50 0.00
restaurant 918 -4.22 0.73 109 111 0.98 0.99 1.09 0.30 2.73 1.20 0.00
friend 208 -4.31 0.74 52 54 0.96 0.99 1.06 0.30 4.48 1.80 0.00
today 246 -4.31 0.74 52 54 0.96 0.99 1.06 0.30 8.85 2.60 0.00
help 133 -4.41 0.74 58 60 0.97 0.99 1.16 0.40 7.59 2.10 0.00
number 127 -4.41 0.74 58 60 0.97 0.99 1.12 0.30 9.00 2.40 0.00
open 214 -5.05 1.02 53 54 0.98 1.00 1.09 0.40 8.90 2.20 0.00

Note. NGSL # = the item’s ranking in the New General Service List; Obs. ave. = the observed average calculated by dividing the Total

score by the Total count; Fair ave. = the fair average measure, which accounts for systematic bias across facets; ltem displ. = Item
displacement, representing the distance between the anchor items’ original estimates and their estimates on the weekly vocabulary

knowledge tests.
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APPENDIX K

ORTHOGRAPHIC AND PHONOLOGICAL ITEM MODALITY STANDARDIZED DIFFERENCE VALUES

This appendix presents each item’s Rasch orthographic measurement and model standard error alongside its phonological
measurement and model standard error. These values were used to calculate the standardized difference, which indicates
whether an item was significantly more often recognized in its orthographic or phonological form. A standardized difference
greater than +2.00 suggests a significant difference, meaning the word was better known in one modality. These items are
highlighted in dark grey. IItems with standardized difference values less than -2.00 were recognized more often in their
phonological form. These items are highlighted in light grey. Items with standardized difference values between + 2.00 were

recognized a similar number of times. Items are ordered from the largest to the smallest standardized difference.

NGSL Orthographic Orthographic ~ Phonological Phonological Standardized

ltems number measure model SE measure model SE difference
writer 1022 -1.15 0.31 2.01 0.23 8.19
career 891 0.48 0.23 3.56 0.33 7.66
model 485 -1.67 0.39 1.64 0.36 6.24
or 29 -1.58 0.40 1.83 0.38 6.18
pattern 882 -0.25 0.26 1.84 0.23 6.02
modern 808 0.20 0.24 2.26 0.25 5.94
advantage 773 0.91 0.22 3.02 0.28 5.93
foreign 633 -0.24 0.27 1.85 0.23 5.89
total 569 -1.90 0.41 1.07 0.31 5.78
direct 724 0.64 0.23 2.80 0.32 5.48
mail 1641 -1.17 0.59 2.54 0.36 5.37
handle 1039 -0.88 0.29 1.04 0.21 5.36

operate 914 1.51 0.22 4.29 0.47 5.36




NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
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ltems number measure model SE measure model SE difference
item 747 0.18 0.25 2.13 0.27 5.30
label 1526 -0.33 0.44 2.47 0.31 5.20
route 1408 0.18 0.36 2.71 0.33 5.18
average 690 -0.58 0.26 1.13 0.21 512
ring 944 -1.59 0.38 0.65 0.22 5.10
operation 848 1.08 0.22 2.92 0.29 5.05
Full 410 -0.57 0.32 2.01 0.41 4.96
girl 463 -3.04 0.62 0.34 0.29 4,94
wall 722 -1.30 0.34 0.69 0.23 4.85
and 3 -2.17 0.49 0.63 0.32 4,78
Count 1020 -1.05 0.30 0.72 0.22 4.76
Lot 123 -1.18 0.40 1.31 0.34 4.74
front 488 -0.60 0.31 1.64 0.36 472
novel 1276 -2.68 0.81 1.30 0.31 4,59
club 760 -2.69 0.53 -0.05 0.23 4,57
dark 922 -2.32 0.49 0.15 0.23 4.56
south 1157 1.08 0.29 3.05 0.32 4.56
pull 799 1.60 0.21 3.18 0.29 4.41
win 377 -1.82 0.43 0.46 0.29 4.40
error 1495 -1.65 0.73 1.71 0.28 4.30
solve 1219 -0.15 0.41 1.99 0.29 4.26
police 616 -1.81 0.44 0.30 0.23 4.25
heart 622 -0.84 0.32 0.81 0.22 4.25
interview 784 -2.03 0.42 0.00 0.23 4.24
than 69 0.24 0.29 2.65 0.49 4.23
all 33 -2.75 0.61 0.14 0.31 4.22
percentage 1123 -0.71 0.47 1.55 0.26 4.21
quarter 868 0.98 0.22 2.34 0.24 418
bar 836 -1.78 0.41 0.16 0.23 413
level 262 -2.59 0.55 -0.05 0.29 4.09
goal 855 -4.06 1.02 0.20 0.23 4.07
rank 1533 -1.11 0.60 1.57 0.27 4.07
wind 1011 0.32 0.23 1.60 0.22 4.02
center 334 -1.76 0.45 0.47 0.33 4.00
write 121 -2.57 0.62 0.19 0.33 3.93
that 15 -1.29 0.37 0.63 0.32 3.92

world 156 -3.00 0.61 -0.37 0.29 3.89
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NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
ltems number measure model SE measure model SE difference
gain 737 0.85 0.23 2.20 0.27 3.81
advice 1038 -1.10 0.31 0.32 0.22 3.74
gas 1187 -1.68 0.73 1.24 0.28 3.73
normal 854 -3.33 0.74 -0.46 0.25 3.67
hit 695 -1.18 0.30 0.16 0.21 3.66
top 375 -2.98 0.65 -0.39 0.29 3.64
dance 958 -3.48 0.73 -0.69 0.25 3.62
age 282 -1.24 0.37 0.48 0.30 3.61
arrive 588 0.63 0.29 2.53 0.45 3.55
hide 1245 -0.33 0.44 1.52 0.28 3.55
short 419 -2.75 0.61 -0.33 0.31 3.54
direct 724 0.64 0.23 2.80 0.32 5.48
mail 1641 -1.17 0.59 2.54 0.36 5.37
handle 1039 -0.88 0.29 1.04 0.21 5.36
operate 914 1.51 0.22 4.29 0.47 5.36
item 747 0.18 0.25 2.13 0.27 5.30
label 1526 -0.33 0.44 2.47 0.31 5.20
route 1408 0.18 0.36 2.71 0.33 5.18
average 690 -0.58 0.26 1.13 0.21 512
ring 944 -1.59 0.38 0.65 0.22 5.10
operation 848 1.08 0.22 2.92 0.29 5.05
full 410 -0.57 0.32 2.01 0.41 4.96
girl 463 -3.04 0.62 0.34 0.29 4,94
wall 722 -1.30 0.34 0.69 0.23 4.85
and 3 -2.17 0.49 0.63 0.32 4,78
count 1020 -1.05 0.30 0.72 0.22 476
lot 123 -1.18 0.40 1.31 0.34 4,74
front 488 -0.60 0.31 1.64 0.36 472
novel 1276 -2.68 0.81 1.30 0.31 4,59
club 760 -2.69 0.53 -0.05 0.23 4,57
dark 922 -2.32 0.49 0.15 0.23 4.56
south 1157 1.08 0.29 3.05 0.32 4.56
pull 799 1.60 0.21 3.18 0.29 4.41
win 377 -1.82 0.43 0.46 0.29 4.40
error 1495 -1.65 0.73 1.71 0.28 4.30
solve 1219 -0.15 0.41 1.99 0.29 4.26
police 616 -1.81 0.44 0.30 0.23 4.25




NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
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ltems number measure model SE measure model SE difference
heart 622 -0.84 0.32 0.81 0.22 4.25
interview 784 -2.03 0.42 0.00 0.23 4.24
than 69 0.24 0.29 2.65 0.49 4.23
all 33 -2.75 0.61 0.14 0.31 4.22
percentage 1123 -0.71 0.47 1.55 0.26 4.21
quarter 868 0.98 0.22 2.34 0.24 418
bar 836 -1.78 0.41 0.16 0.23 413
level 262 -2.59 0.55 -0.05 0.29 4.09
goal 855 -4.06 1.02 0.20 0.23 4.07
rank 1533 -1.11 0.60 1.57 0.27 4.07
wind 1011 0.32 0.23 1.60 0.22 4.02
center 334 -1.76 0.45 0.47 0.33 4.00
write 121 -2.57 0.62 0.19 0.33 3.93
that 15 -1.29 0.37 0.63 0.32 3.92
world 156 -3.00 0.61 -0.37 0.29 3.89
gain 737 0.85 0.23 2.20 0.27 3.81
advice 1038 -1.10 0.31 0.32 0.22 3.74
gas 1187 -1.68 0.73 1.24 0.28 3.73
normal 854 -3.33 0.74 -0.46 0.25 3.67
hit 695 -1.18 0.30 0.16 0.21 3.66
top 375 -2.98 0.65 -0.39 0.29 3.64
dance 958 -3.48 0.73 -0.69 0.25 3.62
age 282 -1.24 0.37 0.48 0.30 3.61
arrive 588 0.63 0.29 2.53 0.45 3.55
hide 1245 -0.33 0.44 1.52 0.28 3.55
short 419 -2.75 0.61 -0.33 0.31 3.54
failure 1237 1.48 0.28 3.09 0.36 3.53
travel 503 -1.22 0.39 0.58 0.33 3.52
plan 232 -2.57 0.62 -0.10 0.33 3.52
adult 879 -1.44 0.36 0.05 0.23 3.49
spot 1136 -1.70 0.72 0.96 0.26 3.47
account 436 -0.57 0.32 1.05 0.34 3.47
art 646 -2.60 0.61 -0.32 0.25 3.46
shop 437 -1.93 0.45 -0.03 0.32 3.44
throw 852 0.19 0.24 1.30 0.22 3.41
bond 1511 -0.33 0.44 1.42 0.27 3.39

theater 1391 -1.67 0.73 0.99 0.29 3.39




NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
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ltems number measure model SE measure model SE difference
body 401 -3.93 1.02 -0.33 0.31 3.38
gold 1451 -1.65 0.73 1.00 0.29 3.37
moral 1548 -0.15 0.41 1.50 0.27 3.36
with 18 -2.17 0.49 -0.24 0.30 3.36
card 781 -4.20 1.02 -0.69 0.26 3.33
fruit 1638 -1.56 0.66 0.85 0.30 3.32
unless 1003 2.37 0.22 3.81 0.38 3.28
wave 1156 -2.41 1.01 1.00 0.28 3.25
arrest 1496 2.18 0.28 3.82 0.42 3.25
monitor 1375 0.48 0.34 1.91 0.28 3.25
fit 700 -1.26 0.31 -0.03 0.22 3.24
variety 953 1.31 0.22 2.38 0.25 3.21
fuel 1603 1.08 0.33 2.67 0.37 3.21
volume 1362 -2.40 1.02 0.99 0.29 3.20
camp 1163 -2.41 1.01 0.92 0.28 3.18
stock 691 -0.42 0.25 0.61 0.21 3.15
occur 718 1.22 0.23 2.36 0.28 3.15
white 482 -3.04 0.62 -0.91 0.30 3.09
middle 835 -0.47 0.28 0.63 0.22 3.09
hurt 1419 0.53 0.33 1.88 0.29 3.07
comment 716 -1.68 0.38 -0.32 0.24 3.03
believe 225 -2.19 0.53 -0.33 0.32 3.00
role 468 1.31 0.30 3.68 0.73 3.00
treat 804 0.74 0.22 1.69 0.23 2.98
elect 1576 0.46 0.34 1.77 0.28 2.97
phone 479 -2.43 0.50 -0.74 0.29 2.92
channel 1530 -0.15 0.41 1.28 0.27 2.91
select 1171 0.16 0.36 1.47 0.27 2.91
boat 1302 -2.27 1.01 0.75 0.28 2.88
print 1098 -1.73 0.73 0.52 0.29 2.86
artist 1181 -1.68 0.73 0.58 0.30 2.86
threaten 1519 2.37 0.28 3.96 0.48 2.86
sample 1060 -3.67 1.83 1.58 0.27 2.84
song 940 -2.10 0.45 -0.65 0.25 2.82
not 14 -2.43 0.54 -0.70 0.30 2.80
half 365 -2.46 0.53 -0.77 0.29 2.80

official 643 -1.18 0.36 0.03 0.24 2.80
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NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
ltems number measure model SE measure model SE difference
growth 678 0.82 0.21 1.67 0.22 2.79
on 17 -0.51 0.31 0.73 0.32 2.78
poor 618 -0.84 0.32 0.25 0.23 277
concert 1380 -1.67 0.73 0.53 0.32 2.76
block 1018 -0.43 0.26 0.49 0.22 2.70
fully 1176 1.92 0.27 3.05 0.32 2.70
horse 1137 -0.96 0.52 0.62 0.27 2.70
historical 1403 -1.10 0.54 0.55 0.29 2.69
code 1344 0.29 0.36 1.50 0.27 2.69
hear 178 -0.80 0.32 0.36 0.29 2.69
director 727 -0.56 0.28 0.41 0.23 2.68
site 494 0.12 0.29 1.28 0.33 2.64
arm 621 -2.28 0.53 -0.71 0.27 2.64
rent 1564 -1.18 0.60 0.60 0.31 2.64
civil 1447 1.76 0.28 2.94 0.35 2.63
arise 1627 1.39 0.32 2.67 0.37 2.62
leadership 1504 -1.54 0.73 0.50 0.29 2.60
shift 1188 -1.25 0.60 0.49 0.30 2.59
plus 1254 -3.54 1.09 -0.57 0.38 2.57
hot 884 -1.32 0.35 -0.23 0.24 2.57
cent 749 1.22 0.23 213 0.27 2.57
manners 1439 -1.10 0.54 0.46 0.29 2.55
ought 1475 2.18 0.28 3.36 0.37 2.54
none 1012 0.00 0.24 0.81 0.21 2.54
animal 587 -4.32 1.03 -1.58 0.33 2.53
potential 829 -0.18 0.26 0.68 0.22 2.53
fail 711 1.37 0.23 2.28 0.28 2.51
cell 629 0.34 0.24 1.15 0.22 2.49
ship 1091 -0.52 0.44 0.77 0.28 2.47
old 144 -3.79 1.03 -1.13 0.34 2.45
eye 391 -1.65 0.40 -0.45 0.29 243
wood 1465 -1.84 0.79 0.20 0.32 2.39
theme 1570 0.78 0.31 1.77 0.28 2.37
chance 560 -3.11 0.62 -1.47 0.32 2.35
of 4 0.02 0.29 1.06 0.34 2.33
belong 1410 0.30 0.35 1.33 0.28 2.30
guide 1144 -1.70 0.72 0.08 0.29 2.29




NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
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ltems number measure model SE measure model SE difference
sell 418 -0.89 0.34 0.18 0.32 2.29
brand 1547 -2.26 1.01 0.15 0.31 2.28
crime 1126 1.29 0.27 2.16 0.27 2.28
since 191 -0.70 0.32 0.28 0.29 2.27
fly 880 -3.33 0.74 -1.51 0.31 2.27
oil 897 -3.33 0.74 -1.51 0.31 2.27
cut 456 -2.70 0.55 -1.27 0.31 2.26
band 1085 -0.34 0.41 0.77 0.28 2.24
drop 640 -2.19 0.51 -0.90 0.27 2.24
award 1339 0.01 0.39 1.06 0.27 2.21
relative 1086 2.44 0.27 3.40 0.34 2.21
hire 1512 1.92 0.27 2.88 0.34 2.21
map 1210 -3.49 1.83 0.60 0.29 2.21
only 74 -1.22 0.35 -0.22 0.29 2.20
pool 1334 -0.55 0.48 0.67 0.28 2.20
roll 1178 0.16 0.36 1.16 0.28 2.19
lock 1602 -1.17 0.59 0.29 0.31 2.19
network 846 -3.91 1.02 -1.59 0.29 2.19
climb 1432 -0.09 0.39 0.95 0.28 2.17
relevant 1502 2.37 0.28 3.41 0.39 2.17
paint 672 -0.84 0.28 -0.07 0.22 2.16
family 172 -4.19 1.02 -1.87 0.35 2.15
start 136 -5.04 1.84 -1.02 0.34 2.15
birth 1524 -1.11 0.60 0.33 0.30 2.15
shock 1381 -0.44 0.45 0.72 0.31 2.12
lose 305 -1.24 0.39 -0.17 0.32 2.12
file 834 -0.80 0.30 0.00 0.23 2.12
threat 1346 3.03 0.30 6.91 1.83 2.09
wrong 575 0.01 0.29 0.89 0.31 2.07
cold 866 -4.06 1.02 -1.84 0.34 2.06
live 153 -2.18 0.46 -1.05 0.30 2.06
bottle 1612 -0.60 0.49 0.58 0.30 2.05
copy 1035 -1.25 0.32 -0.43 0.24 2.05
walk 339 -3.01 0.73 -1.36 0.34 2.05
go 31 -3.94 1.02 -1.75 0.32 2.05
guote 1431 3.28 0.32 4.91 0.73 2.05

credit 943 1.18 0.22 1.83 0.23 2.04
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ltems number measure model SE measure model SE difference
fill 844 1.77 0.22 2.46 0.26 2.03
town 364 -2.50 0.54 -1.24 0.31 2.02
dream 965 -3.47 0.73 -1.86 0.33 2.01
earth 1286 -2.68 0.81 -0.87 0.40 2.00
debt 1622 2.81 0.32 6.53 1.84 1.99
problem 120 -1.03 0.38 -0.03 0.33 1.99
low 283 -2.59 0.55 -1.34 0.32 1.96
trip 824 -1.62 0.39 -0.71 0.25 1.96
bank 627 -2.02 0.48 -0.93 0.28 1.96
no 60 -2.40 0.50 -1.25 0.31 1.95
bed 694 -2.16 0.42 -1.20 0.26 1.94
hand 198 -3.45 0.74 -1.87 0.35 1.93
light 349 0.14 0.31 1.04 0.35 1.92
ability 779 0.01 0.25 0.65 0.22 1.92
know 41 -3.80 0.96 -1.86 0.33 1.91
collect 1067 -1.73 0.73 -0.19 0.35 1.90
mental 1647 -2.90 1.06 -0.76 0.39 1.89
global 1168 -0.68 0.48 0.40 0.31 1.89
suit 1120 -0.02 0.37 0.83 0.26 1.88
rule 415 -1.53 0.40 -0.58 0.31 1.88
film 433 -1.13 0.36 -0.23 0.32 1.87
title 1055 -3.67 1.83 -0.19 0.35 1.87
belief 1454 1.79 0.28 2.57 0.31 1.87
image 704 -2.00 0.42 -1.08 0.26 1.86
weight 976 -0.58 0.27 0.08 0.23 1.86
separate 889 0.48 0.23 1.07 0.22 1.85
currently 1291 2.70 0.32 3.80 0.50 1.85
capacity 1470 0.33 0.35 1.16 0.28 1.85
burn 1278 -0.39 0.43 0.60 0.32 1.85
mark 743 -4.16 1.02 -2.21 0.32 1.82
grade 1557 -1.64 0.73 -0.16 0.36 1.82
clothes 955 -0.59 0.27 0.05 0.23 1.80
frame 1509 -3.49 1.83 -0.15 0.33 1.80
shake 1472 -2.37 1.02 -0.42 0.38 1.79
reveal 1122 3.44 0.30 4.64 0.60 1.79
admit 1032 1.66 0.21 2.23 0.24 1.79
Cross 974 -0.82 0.29 -0.16 0.23 1.78
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ltems number measure model SE measure model SE difference
photo 1206 -2.27 1.01 -0.37 0.35 1.78
directly 1049 0.97 0.21 1.51 0.22 1.78
winter 1326 -2.27 1.01 -0.38 0.35 1.77
explanation 1626 2.23 0.30 3.14 0.42 1.76
budget 1014 2.14 0.21 2.74 0.27 1.75
son 687 -1.85 0.37 -1.06 0.26 1.75
wait 403 -1.27 0.37 -0.43 0.31 1.74
firm 628 2.70 0.24 3.41 0.33 1.74
theory 875 1.16 0.22 1.70 0.22 1.74
allow 324 0.71 0.31 1.56 0.38 1.73
male 913 1.18 0.22 1.73 0.23 1.73
sheet 1614 1.96 0.30 2.81 0.39 1.73
power 331 -3.74 1.02 -1.87 0.37 1.72
tour 1087 -0.73 0.48 0.24 0.31 1.70
common 567 0.96 0.29 1.74 0.36 1.69
less 253 1.41 0.31 2.33 0.45 1.68
freedom 1397 -0.66 0.48 0.32 0.33 1.68
new 79 -5.45 1.84 -2.29 0.39 1.68
list 523 -1.07 0.37 -0.25 0.32 1.68
natural 816 -2.43 0.53 -1.43 0.28 1.67
spirit 1331 0.64 0.33 1.35 0.27 1.67
the 1 -0.70 0.32 0.04 0.31 1.66
sound 390 -2.32 0.51 -1.32 0.32 1.66
easily 968 0.05 0.24 0.59 0.22 1.66
series 723 0.69 0.23 1.24 0.24 1.65
smoke 1228 -2.27 1.01 -0.50 0.36 1.65
a 6 0.02 0.29 0.73 0.32 1.64
come 65 -4.24 1.04 -2.42 0.40 1.63
as 22 1.19 0.28 1.98 0.40 1.62
method 755 0.81 0.22 1.31 0.22 1.61
run 192 -5.43 1.84 -2.42 0.40 1.60
advance 843 1.68 0.21 2.20 0.25 1.59
sexual 1607 0.85 0.34 1.58 0.31 1.59
it 9 -1.58 0.40 -0.79 0.30 1.58
positive 858 -0.47 0.28 0.10 0.23 1.57
skill 685 -3.13 0.61 -2.04 0.33 1.57

plenty 1540 2.11 0.27 2.78 0.33 1.57
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search 888 -2.08 0.45 -1.24 0.29 1.57
society 562 0.22 0.29 0.88 0.31 1.55
toward 406 2.60 0.38 3.89 0.74 1.55
balance 906 -2.10 0.45 -1.28 0.28 1.55
mainly 1436 0.42 0.34 1.10 0.28 1.54
percent 549 0.21 0.30 0.91 0.34 1.54
pause 649 1.01 0.22 1.49 0.22 1.54
talk 137 -2.57 0.62 -1.48 0.34 1.54
hole 1513 -0.79 0.53 0.15 0.31 1.53
worth 815 2.04 0.22 2.57 0.27 1.52
she 24 -3.94 1.02 -2.31 0.35 1.51
very 63 -5.45 1.84 -2.61 0.42 1.50
end 152 -2.41 0.49 -1.53 0.32 1.50
early 197 -1.13 0.34 -0.46 0.29 1.50
onto 1402 1.20 0.29 1.80 0.28 1.49
red 800 -5.43 1.84 -2.62 0.44 1.49
international 662 -1.09 0.30 -0.53 0.23 1.48
colleague 1249 210 0.28 2.73 0.33 1.46
stage 551 -3.11 0.62 -2.06 0.37 1.45
honor 1623 2.91 0.32 3.81 0.53 1.45
farm 1081 -0.98 0.53 -0.07 0.34 1.45
wake 1506 -3.49 1.83 -0.79 0.40 1.44
want 76 -1.10 0.34 -0.46 0.29 1.43
they 13 -1.29 0.37 -0.61 0.30 1.43
neighbor 1220 -1.11 0.60 -0.14 0.33 1.42
spread 1195 -1.25 0.60 -0.26 0.36 1.41
thus 684 2.60 0.22 3.10 0.28 1.40
hard 298 -5.39 1.84 -2.74 0.46 1.40
north 1203 -0.54 0.48 0.25 0.30 1.40
size 705 -4.16 1.02 -2.66 0.35 1.39
again 175 -2.79 0.57 -1.86 0.35 1.39
fund 527 2.20 0.35 3.13 0.57 1.39
add 414 -0.01 0.29 0.60 0.33 1.39
treatment 811 0.74 0.22 1.17 0.22 1.38
floor 751 -0.85 0.29 -0.33 0.24 1.38
year 58 -1.98 0.43 -1.25 0.31 1.38

race 732 -1.19 0.33 -0.62 0.25 1.38
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ltems number measure model SE measure model SE difference
election 757 3.19 0.26 3.79 0.35 1.38
driver 1198 -2.41 1.01 -0.90 0.44 1.37
breath 1609 -0.60 0.49 0.19 0.32 1.35
off 150 -1.35 0.41 -0.64 0.33 1.35
content 1023 1.10 0.21 1.51 0.22 1.35
accept 561 1.49 0.31 2.17 0.40 1.34
tourist 1484 0.21 0.36 0.83 0.29 1.34
vehicle 1406 2.99 0.30 3.70 0.44 1.33
score 822 -2.17 0.48 -1.43 0.28 1.33
throughout 896 2.76 0.24 3.27 0.30 1.33
long 115 -2.79 0.68 -1.78 0.35 1.32
vote 548 1.18 0.30 1.84 0.40 1.32
data 556 0.06 0.29 0.61 0.30 1.32
surface 1159 0.51 0.33 1.08 0.28 1.32
invite 1026 0.37 0.22 0.77 0.21 1.32
sea 985 -3.04 0.60 -2.12 0.36 1.31
you 10 -5.17 1.84 -2.72 0.39 1.30
[ 20 -5.17 1.84 -2.72 0.39 1.30
period 382 0.09 0.29 0.63 0.30 1.29
at 23 0.18 0.28 0.73 0.32 1.29
where 86 -2.17 0.46 -1.45 0.32 1.28
mother 338 -3.74 1.02 -2.33 0.41 1.28
down 109 -3.79 1.03 -2.40 0.39 1.26
encourage 911 1.04 0.22 1.43 0.22 1.25
amount 507 1.86 0.33 2.59 0.48 1.25
double 1094 0.64 0.31 1.15 0.27 1.24
council 1420 3.62 0.35 4.48 0.60 1.24
loan 1574 -0.63 0.48 0.09 0.34 1.22
laugh 620 -0.48 0.29 -0.02 0.24 1.22
profit 899 1.41 0.21 1.79 0.23 1.22
notice 664 0.50 0.22 0.87 0.21 1.22
order 215 -1.63 0.44 -0.97 0.32 1.21
claim 501 2.60 0.38 3.50 0.64 1.21
war 435 -0.78 0.33 -0.23 0.32 1.20
what 51 -2.67 0.55 -1.89 0.35 1.20
plant 671 -0.17 0.24 0.21 0.21 1.19

confidence 1491 1.23 0.29 1.71 0.28 1.19
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thing 87 0.49 0.29 0.99 0.31 1.18
line 274 -1.88 0.44 -1.24 0.32 1.18
declare 1632 3.61 0.37 4.57 0.73 1.17
sight 1423 1.92 0.28 2.41 0.31 1.17
rely 1582 0.88 0.31 1.37 0.28 1.17
present 275 -3.80 0.89 -2.65 0.44 1.16
speed 1104 -3.64 1.83 -1.46 0.48 1.15
majority 1007 0.51 0.22 0.86 0.21 1.15
relatively 1324 3.74 0.34 4,53 0.60 1.15
advertise 1170 2.76 0.29 3.27 0.34 1.14
expand 1319 1.12 0.30 1.58 0.27 1.14
performance 559 -2.08 0.43 -1.47 0.32 1.14
assume 869 3.40 0.27 3.92 0.37 1.14
guarantee 1568 2.86 0.30 3.40 0.37 1.13
big 184 -5.43 1.84 -3.26 0.54 1.13
visitor 1396 -0.91 0.53 -0.18 0.38 1.12
protection 1561 1.32 0.29 1.77 0.28 1.12
permit 1587 1.32 0.29 1.77 0.28 1.12
far 245 -1.07 0.38 -0.52 0.32 1.11
fight 595 -1.32 0.35 -0.81 0.30 1.11
committee 1036 2.89 0.24 3.33 0.32 1.10
hate 1378 -2.40 1.02 -1.15 0.53 1.09
serve 534 1.97 0.33 2.59 0.48 1.06
team 407 -2.42 0.54 -1.75 0.33 1.06
every 180 -4.19 1.02 -3.00 0.49 1.05
but 25 -1.29 0.37 -0.79 0.30 1.05
yes 228 -5.02 1.84 -3.03 0.46 1.05
asset 1499 3.12 0.31 3.65 0.40 1.05
sorry 765 -3.02 0.61 -2.27 0.39 1.04
grant 1145 3.18 0.29 3.70 0.41 1.04
player 715 -5.39 1.84 -3.43 0.45 1.03
sit 356 -1.09 0.35 -0.62 0.29 1.03
single 557 -2.28 0.46 -1.69 0.34 1.03
judgment 1571 -0.23 0.42 0.31 0.32 1.02
road 521 -1.38 0.41 -0.85 0.32 1.02
hall 1478 1.71 0.28 2.12 0.29 1.02
news 546 -1.97 0.49 -1.37 0.33 1.02
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ltems number measure model SE measure model SE difference
succeed 1584 0.78 0.31 1.21 0.29 1.01
ball 1199 -3.63 1.83 -1.68 0.60 1.01
need a0 -2.19 0.46 -1.62 0.33 1.01
financial 644 2.28 0.22 2.63 0.27 1.00
nature 666 -1.27 0.31 -0.87 0.25 1.00
link 770 -1.03 0.31 -0.63 0.25 1.00
sing 872 -1.73 0.40 -1.24 0.29 0.99
box 860 -5.30 1.84 -3.38 0.61 0.99
message 862 -5.30 1.84 -3.38 0.61 0.99
lie 582 -0.56 0.31 -0.14 0.29 0.99
work 67 -1.35 0.36 -0.89 0.30 0.98
stop 347 -2.57 0.61 -1.87 0.37 0.98
consist 1545 2.45 0.28 2.88 0.34 0.98
doctor 763 -4.20 1.02 -3.08 0.53 0.97
involve 379 2.64 0.40 3.45 0.73 0.97
health 475 -1.73 0.40 -1.24 0.31 0.97
broad 1328 2.94 0.29 3.41 0.39 0.97
warm 1019 -0.72 0.28 -0.37 0.23 0.97
he 11 -3.94 1.02 -2.88 0.41 0.96
emerge 1209 3.58 0.33 4.18 0.53 0.96
sign 500 -0.94 0.33 -0.52 0.29 0.96
wedding 1563 -0.07 0.39 0.41 0.32 0.95
glad 1368 0.67 0.32 1.08 0.29 0.95
good 56 -5.45 1.84 -3.61 0.61 0.95
next 151 -5.43 1.84 -3.59 0.61 0.95
city 269 -5.39 1.84 -3.55 0.61 0.95
unclear 886 0.48 0.23 0.78 0.22 0.94
child 102 -3.04 0.75 -2.25 0.38 0.94
marriage 1246 0.42 0.35 0.84 0.28 0.94
mix 1027 -5.41 1.84 -3.64 0.48 0.93
whole 310 1.71 0.33 2.22 0.44 0.93
love 229 -5.02 1.84 -3.26 0.49 0.92
cool 1154 -2.41 1.01 -1.36 0.53 0.92
water 322 -3.74 1.02 -2.71 0.46 0.92
narrow 1583 1.32 0.29 1.69 0.28 0.92
extent 1173 3.20 0.31 3.65 0.38 0.92
bomb 1415 0.64 0.32 1.03 0.28 0.92
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can 38 -2.43 0.54 -1.85 0.33 0.92
certain 451 3.38 0.49 4.41 1.02 0.91
essential 1288 1.83 0.30 2.24 0.34 0.90
death 505 0.74 0.29 1.15 0.35 0.90
except 840 1.92 0.22 2.22 0.25 0.90
suddenly 995 0.64 0.22 0.92 0.22 0.90
actual 1333 1.85 0.28 2.21 0.29 0.89
trouble 831 -1.00 0.32 -0.64 0.25 0.89
actor 1367 -3.62 1.83 -1.90 0.73 0.87
camera 1388 -3.62 1.83 -1.90 0.73 0.87
studio 1481 -1.65 0.73 -0.91 0.44 0.87
hospital 782 -2.69 0.53 -2.13 0.37 0.87
mass 1234 217 0.28 2.53 0.31 0.86
blue 857 -3.33 0.74 -2.59 0.44 0.86
push 867 -3.33 0.74 -2.59 0.44 0.86
out 55 -0.67 0.32 -0.30 0.29 0.86
original 962 -1.63 0.36 -1.24 0.28 0.86
participate 1466 1.95 0.28 2.30 0.30 0.85
lawyer 1487 0.45 0.34 0.83 0.29 0.85
bus 810 -2.75 0.60 -2.17 0.33 0.85
prove 748 2.89 0.26 3.27 0.37 0.84
local 300 -0.51 0.32 -0.15 0.29 0.83
procedure 1166 3.87 0.36 4.37 0.48 0.83
component 1485 2.84 0.30 3.23 0.36 0.83
land 497 0.62 0.29 0.97 0.31 0.82
high 148 -2.57 0.62 -1.98 0.36 0.82
mountain 1243 -2.27 1.01 -1.35 0.48 0.82
troop 1455 3.95 0.38 4.49 0.54 0.82
story 306 -3.01 0.73 -2.33 0.41 0.81
ticket 1247 -3.49 1.83 -1.93 0.61 0.81
kitchen 1305 -3.50 1.83 -1.94 0.61 0.81
jump 1322 -3.50 1.83 -1.94 0.61 0.81
should 89 -0.99 0.34 -0.63 0.29 0.81
shot 1565 2.11 0.28 2.44 0.30 0.80
green 939 -4.12 1.03 -3.21 0.48 0.80
tea 1597 -3.59 1.83 -2.03 0.73 0.79

first 78 -2.67 0.55 -2.15 0.37 0.78
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sort 316 3.03 0.46 3.7 0.74 0.78
proceed 1365 2.45 0.29 2.78 0.31 0.78
read 207 -5.02 1.84 -3.53 0.54 0.78
weather 1066 -3.67 1.83 -2.15 0.73 0.77
think 47 -1.75 0.42 -1.35 0.31 0.77
accord 522 3.30 0.47 3.99 0.77 0.76
radio 1043 -2.68 0.53 -2.21 0.32 0.76
garden 971 -2.07 0.41 -1.68 0.31 0.76
expensive 1059 -1.30 0.60 -0.75 0.41 0.76
article 630 1.99 0.22 2.24 0.25 0.75
lack 729 1.73 0.23 1.99 0.26 0.75
carefully 1384 0.06 0.38 0.43 0.32 0.74
representative 1469 2.76 0.30 3.10 0.35 0.74
door 490 -2.21 0.46 -1.79 0.34 0.73
stone 1372 -1.23 0.60 -0.68 0.45 0.73
struggle 1169 1.55 0.28 1.84 0.28 0.73
success 725 0.25 0.24 0.49 0.23 0.72
border 1471 -0.43 0.44 -0.03 0.34 0.72
secure 1521 2.00 0.27 2.29 0.30 0.72
person 263 -0.53 0.32 -0.22 0.29 0.72
definitely 1555 2.51 0.29 2.82 0.32 0.72
people 57 -5.45 1.84 -4.05 0.73 0.71
question 181 -5.43 1.84 -4.03 0.73 0.71
advertisement 1476 2.10 0.28 2.39 0.30 0.71
rock 964 -0.19 0.25 0.05 0.23 0.71
yourself 812 -1.78 0.41 -1.43 0.28 0.70
car 260 -5.39 1.84 -4.00 0.74 0.70
engine 1615 -0.18 0.44 0.20 0.32 0.70
staff 431 -2.16 0.49 -1.75 0.33 0.69
author 909 1.51 0.22 1.73 0.23 0.69
let 174 1.78 0.32 2.14 0.42 0.68
wide 753 -0.76 0.29 -0.50 0.25 0.68
region 677 1.71 0.20 1.91 0.22 0.67
both 128 0.00 0.31 0.30 0.33 0.66
deny 1427 2.64 0.29 2.94 0.35 0.66
opposite 1371 2.28 0.28 2.55 0.30 0.66
kill 533 -1.74 0.46 -1.37 0.33 0.65
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audience 1164 -1.68 0.73 -1.11 0.48 0.65
facility 952 2.69 0.24 2.93 0.28 0.65
fact 202 0.50 0.30 0.80 0.35 0.65
current 590 1.33 0.30 1.63 0.35 0.65
institution 1135 3.10 0.28 3.40 0.37 0.65
picture 509 -4.99 1.84 -3.74 0.61 0.64
dead 946 1.28 0.22 1.48 0.22 0.64
rate 312 1.39 0.32 1.71 0.39 0.63
little 132 -1.72 0.46 -1.36 0.34 0.63
loss 806 1.17 0.22 1.37 0.23 0.63
chair 1058 -2.45 1.01 -1.72 0.60 0.62
email 1167 -2.41 1.01 -1.68 0.60 0.62
river 1174 -2.41 1.01 -1.68 0.60 0.62
cancer 1355 -0.91 0.53 -0.49 0.42 0.62
answer 355 -2.01 0.45 -1.66 0.34 0.62
contribution 1271 3.03 0.34 3.37 0.43 0.62
law 421 1.40 0.30 1.70 0.38 0.62
gift 1425 -3.85 1.84 -2.64 0.74 0.61
court 615 1.44 0.21 1.63 0.23 0.61
investigate 1531 3.1 0.30 3.41 0.39 0.61
anybody 1429 0.93 0.30 1.18 0.28 0.61
decrease 1418 0.18 0.36 0.46 0.29 0.61
late 147 -1.34 0.41 -1.02 0.34 0.60
competition 874 2.39 0.22 2.59 0.25 0.60
while 155 0.28 0.29 0.53 0.30 0.60
character 693 -1.60 0.34 -1.34 0.27 0.60
bedroom 1430 -1.43 0.61 -0.99 0.41 0.60
sport 603 -1.46 0.39 -1.17 0.29 0.60
leg 1095 -0.98 0.53 -0.59 0.39 0.59
speaker 1239 -2.27 1.01 -1.61 0.53 0.58
really 104 -2.23 0.55 -1.85 0.36 0.58
alone 719 -0.72 0.29 -0.50 0.25 0.57
program 240 -0.12 0.31 0.14 0.33 0.57
significant 720 2.39 0.24 2.61 0.30 0.57
spring 1330 -3.50 1.83 -2.38 0.73 0.57
value 342 0.43 0.31 0.69 0.34 0.57
busy 1231 -3.49 1.83 -2.38 0.73 0.56
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stay 345 -2.57 0.61 -2.16 0.40 0.56
unfortunately 1267 1.45 0.31 1.70 0.32 0.56
literature 1517 2.53 0.28 2.77 0.33 0.55
build 221 -1.55 0.43 -1.25 0.33 0.55
event 442 -2.75 0.61 -2.36 0.37 0.55
oppose 1404 2.47 0.29 2.71 0.33 0.55
certainly 536 2.75 0.40 3.13 0.57 0.55
payment 1266 1.26 0.31 1.50 0.32 0.54
pop 1287 0.96 0.32 1.20 0.31 0.54
selection 1645 0.97 0.33 1.21 0.30 0.54
tax 787 -0.12 0.25 0.06 0.23 0.53
upon 579 1.49 0.31 1.74 0.36 0.53
combine 1242 2.41 0.28 2.63 0.32 0.52
holiday 742 -1.68 0.38 -1.44 0.27 0.51
surround 1172 0.62 0.32 0.84 0.29 0.51
page 652 -2.00 0.39 -1.75 0.30 0.51
path 1293 2.92 0.34 3.19 0.41 0.51
presence 1184 3.87 0.36 4.16 0.45 0.50
member 266 -4.14 1.03 -3.55 0.61 0.49
train 289 -4.14 1.03 -3.55 0.61 0.49
stand 309 -1.76 0.45 -1.48 0.35 0.49
politics 1105 1.57 0.26 1.75 0.26 0.49
star 845 -2.75 0.60 -2.41 0.35 0.49
estimate 997 2.75 0.24 2.93 0.28 0.49
right 92 -0.67 0.32 -0.46 0.29 0.49
district 1327 3.03 0.30 3.26 0.37 0.48
seek 778 1.70 0.21 1.85 0.23 0.48
branch 1405 2.31 0.28 2.51 0.31 0.48
island 1212 -1.55 0.73 -1.14 0.45 0.48
brain 1233 -1.55 0.73 -1.14 0.45 0.48
egg 1379 -3.62 1.83 -2.63 1.02 0.47
coffee 1393 -3.62 1.83 -2.63 1.02 0.47
analyze 1639 1.86 0.30 2.07 0.33 0.47
flower 1299 -4.88 1.88 -3.87 1.06 0.47
sale 398 0.18 0.29 0.37 0.29 0.46
possible 290 -0.79 0.34 -0.58 0.30 0.46

easy 408 -3.20 0.74 -2.81 0.41 0.46




0Ly

NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
ltems number measure model SE measure model SE difference
see 50 -3.47 0.83 -3.04 0.43 0.46
battle 1335 -1.12 0.60 -0.79 0.40 0.46
lady 1259 -1.36 0.56 -1.04 0.42 0.46
culture 568 -1.20 0.35 -0.99 0.30 0.46
insurance 1312 2.69 0.28 2.89 0.34 0.45
might 159 0.61 0.29 0.80 0.31 0.45
totally 1394 1.23 0.29 1.41 0.28 0.45
newspaper 928 -3.38 0.74 -3.00 0.44 0.44
apart 1119 3.64 0.32 3.88 0.44 0.44
shall 807 2.24 0.22 2.39 0.26 0.44
finance 1377 2.28 0.28 2.46 0.30 0.44
simple 688 -1.38 0.32 -1.20 0.26 0.44
set 185 -1.25 0.35 -1.05 0.30 0.43
affair 1446 2.99 0.30 3.20 0.38 0.43
yesterday 703 -3.43 0.73 -3.07 0.40 0.43
tree 738 -3.43 0.73 -3.07 0.40 0.43
fun 901 -1.09 0.33 -0.91 0.26 0.43
beautiful 792 -3.46 0.73 -3.08 0.53 0.42
legal 977 1.73 0.22 1.86 0.23 0.41
language 360 -0.97 0.34 -0.79 0.29 0.40
confirm 1204 3.17 0.31 3.37 0.39 0.40
influence 680 -0.06 0.24 0.07 0.22 0.40
trend 1279 -0.39 0.43 -0.17 0.35 0.40
resident 1537 2.22 0.27 2.38 0.30 0.40
annual 1175 2.84 0.29 3.01 0.32 0.39
feed 1147 217 0.26 2.32 0.28 0.39
combination 1550 -0.24 0.43 -0.03 0.32 0.39
fall 320 0.62 0.31 0.80 0.34 0.39
cup 1489 -0.24 0.42 -0.03 0.34 0.39
appeal 1071 1.15 0.28 1.30 0.27 0.39
arrange 1264 2.30 0.31 2.48 0.35 0.38
video 1063 -3.67 1.83 -2.88 1.01 0.38
bottom 1240 1.10 0.30 1.25 0.27 0.37
mistake 1150 -2.98 1.33 -2.42 0.71 0.37
celebrate 1606 -0.86 0.53 -0.62 0.37 0.37
deal 321 1.83 0.34 2.03 0.42 0.37
proper 1482 2.93 0.30 3.10 0.35 0.37
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NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
ltems number measure model SE measure model SE difference
political 394 2.22 0.36 244 0.48 0.37
way 80 -0.88 0.33 -0.72 0.29 0.36
station 709 -5.39 1.84 -4.67 0.73 0.36
money 201 -5.02 1.84 -4.31 0.74 0.36
today 246 -5.02 1.84 -4.31 0.74 0.36
conclude 1353 3.76 0.37 3.96 0.42 0.36
vary 1357 3.76 0.37 3.96 0.42 0.36
library 1160 -1.68 0.73 -1.36 0.53 0.35
net 1189 -1.68 0.73 -1.36 0.53 0.35
refuse 1207 2.02 0.28 2.16 0.29 0.35
lead 241 0.76 0.30 0.92 0.35 0.35
commitment 1505 3.39 0.32 3.57 0.41 0.35
investment 821 3.27 0.26 3.42 0.35 0.34
straight 1070 -0.98 0.53 -0.75 0.41 0.34
negative 1084 -0.98 0.53 -0.75 0.41 0.34
identify 805 3.83 0.31 4.01 0.43 0.34
quality 517 0.65 0.29 0.80 0.34 0.34
hope 250 -2.79 0.67 -2.53 0.40 0.33
window 734 -2.40 0.48 -2.21 0.32 0.33
various 682 0.55 0.22 0.65 0.21 0.33
style 864 -1.58 0.38 -1.42 0.31 0.33
dinner 1115 -4.24 2.47 -3.36 1.10 0.33
identity 1585 1.40 0.29 1.53 0.28 0.32
editor 1421 1.28 0.29 1.41 0.28 0.32
prefer 948 0.94 0.22 1.04 0.22 0.32
number 127 -5.04 1.84 -4.41 0.74 0.32
himself 458 0.21 0.29 0.34 0.29 0.32
likely 535 2.20 0.35 2.38 0.45 0.32
report 166 -1.38 0.36 -1.23 0.31 0.32
bill 887 1.96 0.22 2.06 0.23 0.31
peace 1124 0.11 0.35 0.25 0.28 0.31
glass 1040 -0.96 0.30 -0.84 0.25 0.31
appreciate 1272 2.59 0.32 2.74 0.37 0.31
reader 1141 -0.96 0.52 -0.77 0.37 0.30
keep 177 -3.00 0.61 -2.78 0.45 0.29
requirement 1202 2.41 0.28 2.53 0.31 0.29
senior 1205 0.02 0.39 0.16 0.31 0.28




NGSL Orthographic Orthographic ~ Phonological Phonological Standardized

Ly

ltems number measure model SE measure model SE difference
nurse 1313 -2.27 1.01 -1.94 0.61 0.28
distance 1143 -1.27 0.60 -1.07 0.41 0.28
once 265 -0.51 0.32 -0.39 0.30 0.27
morning 434 -3.20 0.74 -2.98 0.43 0.26
beach 1295 -2.12 0.69 -1.90 0.52 0.25
fan 1304 0.64 0.33 0.75 0.28 0.25
property 920 2.52 0.23 2.61 0.27 0.25
record 344 -0.70 0.35 -0.58 0.32 0.25
response 606 -0.17 0.27 -0.08 0.24 0.25
obvious 1321 2.78 0.29 2.89 0.34 0.25
huge 861 0.37 0.24 0.45 0.22 0.25
trade 544 -0.36 0.32 -0.25 0.32 0.24
address 558 -1.59 0.38 -1.47 0.32 0.24
cause 319 0.81 0.31 0.92 0.34 0.24
element 1028 1.06 0.21 1.13 0.21 0.24
fresh 1307 -1.12 0.60 -0.95 0.42 0.23
cheap 1093 -0.73 0.48 -0.59 0.39 0.23
hold 222 0.23 0.30 0.33 0.33 0.22
board 741 -0.34 0.27 -0.26 0.24 0.22
air 542 -2.23 0.54 -2.09 0.37 0.21
commit 1320 3.03 0.30 3.13 0.36 0.21
partner 1134 -3.64 1.83 -3.20 1.02 0.21
medical 1031 0.75 0.21 0.81 0.21 0.20
kid 529 -0.94 0.36 -0.85 0.32 0.19
warn 1130 217 0.26 2.24 0.27 0.19
if 34 -2.43 0.54 -2.31 0.35 0.19
one 35 -2.43 0.54 -2.31 0.35 0.19
lunch 1332 -3.50 1.83 -3.11 1.02 0.19
regard 511 2.08 0.34 2.18 0.43 0.18
over 82 -0.88 0.33 -0.80 0.29 0.18
man 112 -2.23 0.55 -2.11 0.37 0.18
anywhere 1646 -0.60 0.49 -0.49 0.36 0.18
nothing 336 -1.98 0.49 -1.87 0.37 0.18
sum 1373 1.65 0.28 1.72 0.28 0.18
test 332 -3.74 1.02 -3.53 0.61 0.18
Day 85 -2.40 0.50 -2.29 0.39 0.17

observe 1096 2.73 0.28 2.80 0.30 0.17
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NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
ltems number measure model SE measure model SE difference
difference 473 0.62 0.29 0.69 0.30 0.17
clean 841 -1.96 0.44 -1.87 0.31 0.17
move 200 -2.32 0.48 -2.22 0.38 0.16
inform 1068 1.74 0.26 1.80 0.27 0.16
act 515 0.25 0.30 0.32 0.32 0.16
state 199 2.24 0.36 2.33 0.45 0.16
scheme 1265 3.1 0.35 3.19 0.41 0.15
match 849 -0.05 0.25 0.00 0.23 0.15
several 348 1.95 0.35 2.03 0.42 0.15
great 124 -3.79 1.03 -3.62 0.55 0.15
school 146 -3.79 1.03 -3.62 0.55 0.15
prison 1460 0.77 0.31 0.83 0.29 0.14
tool 1225 0.01 0.39 0.08 0.31 0.14
youth 1601 2.23 0.30 2.29 0.34 0.13
notion 1617 2.23 0.30 2.29 0.34 0.13
pretty 637 -0.56 0.29 -0.51 0.26 0.13
study 187 -4.19 1.02 -4.03 0.73 0.13
chain 1516 -0.33 0.44 -0.26 0.34 0.13
witness 1640 3.21 0.34 3.28 0.44 0.13
disease 905 1.79 0.22 1.83 0.23 0.13
tie 1514 0.85 0.31 0.90 0.28 0.12
decade 1128 1.71 0.26 1.75 0.26 0.11
month 209 -2.57 0.62 -2.49 0.40 0.11
destroy 1445 0.05 0.37 0.10 0.31 0.10
occasion 1442 1.68 0.28 1.72 0.28 0.10
lay 1103 0.44 0.32 0.48 0.27 0.10
call 105 -1.18 0.40 -1.13 0.34 0.10
relief 1621 4.06 0.41 413 0.61 0.10
gun 1440 -1.43 0.61 -1.36 0.46 0.09
cost 252 -0.53 0.32 -0.49 0.30 0.09
itself 538 0.12 0.30 0.16 0.32 0.09
thank 244 -0.35 0.32 -0.31 0.32 0.09
some 53 -1.10 0.34 -1.06 0.30 0.09
eat 476 -2.70 0.55 -2.64 0.42 0.09
office 343 -2.57 0.61 -2.51 0.43 0.08
meal 1248 0.65 0.33 0.68 0.28 0.07
perform 934 1.46 0.22 1.48 0.22 0.06
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NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
ltems number measure model SE measure model SE difference
prevent 1024 1.83 0.21 1.85 0.23 0.06
hotel 759 -3.46 0.73 -3.40 0.60 0.06
say 30 -2.46 0.54 -2.42 0.36 0.06
fear 793 2.32 0.22 2.34 0.24 0.06
tend 842 2.00 0.22 2.02 0.24 0.06
large 210 -2.24 0.54 -2.20 0.37 0.06
weekend 933 -1.74 0.40 -1.71 0.31 0.06
require 402 1.98 0.33 2.01 0.41 0.06
village 814 -0.18 0.26 -0.16 0.24 0.06
wonderful 1074 -0.34 0.41 -0.31 0.36 0.05
sentence 1097 -0.34 0.41 -0.31 0.36 0.05
voice 607 -3.77 1.02 -3.71 0.61 0.05
conflict 1182 2.29 0.27 2.31 0.29 0.05
examine 1102 2.72 0.27 2.74 0.30 0.05
edge 1162 0.90 0.30 0.92 0.28 0.05
blame 1625 1.68 0.31 1.70 0.31 0.05
basically 1433 0.53 0.33 0.55 0.29 0.05
expert 1155 -0.28 0.41 -0.26 0.36 0.04
check 580 -2.08 0.43 -2.06 0.37 0.04
opposition 1620 6.46 1.02 6.53 1.84 0.03
participant 1648 6.46 1.02 6.53 1.84 0.03
host 1325 -0.79 0.53 -0.77 0.39 0.03
trial 1041 -0.06 0.24 -0.05 0.23 0.03
wine 1387 -0.91 0.53 -0.89 0.48 0.03
simply 626 2.93 0.25 2.94 0.29 0.03
lift 1165 1.56 0.28 1.57 0.27 0.03
blow 1361 1.40 0.29 1.41 0.28 0.02
introduction 1201 0.42 0.35 0.43 0.29 0.02
tradition 1336 0.41 0.35 0.42 0.29 0.02
wife 602 -1.18 0.36 -1.17 0.29 0.02
entirely 1542 3.1 0.30 3.12 0.36 0.02
position 426 -1.13 0.36 -1.12 0.32 0.02
letter 358 -1.35 0.37 -1.34 0.32 0.02
book 171 -3.00 0.61 -3.00 0.49 0.00
close 239 -3.03 0.74 -3.03 0.46 0.00
brother 820 -3.18 0.73 -3.18 0.45 0.00
fish 827 -3.18 0.73 -3.18 0.45 0.00
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NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
ltems number measure model SE measure model SE difference
aware 1037 1.75 0.21 1.75 0.22 0.00
attitude 1092 1.08 0.28 1.08 0.27 0.00
launch 1129 2.24 0.26 2.24 0.27 0.00
neither 1214 2.73 0.29 2.73 0.33 0.00
engage 1297 3.03 0.34 3.03 0.40 0.00
employment 1605 0.85 0.34 0.85 0.30 0.00
use 68 -3.01 0.62 -3.02 0.49 -0.01
back 94 -3.01 0.62 -3.02 0.49 -0.01
open 214 -5.02 1.84 -5.05 1.02 -0.01
federal 1121 4.09 0.36 4.08 0.47 -0.02
deliver 1062 -0.18 0.39 -0.19 0.35 -0.02
mean 95 -0.88 0.33 -0.89 0.30 -0.02
result 233 0.23 0.30 0.22 0.33 -0.02
concentrate 1539 2.30 0.27 2.29 0.30 -0.02
knowledge 619 0.10 0.25 0.09 0.23 -0.03
left 1218 -1.11 0.60 -1.14 0.45 -0.04
lesson 1232 -1.11 0.60 -1.14 0.45 -0.04
taxi 1146 -2.42 1.01 -2.47 0.73 -0.04
fast 631 -1.32 0.37 -1.34 0.30 -0.04
circumstance 1227 2.98 0.30 2.96 0.35 -0.04
show 110 0.54 0.29 0.52 0.33 -0.05
outcome 1624 3.36 0.35 3.33 0.45 -0.05
slow 1116 1.57 0.26 1.55 0.26 -0.05
administration 1044 2.83 0.23 2.81 0.27 -0.06
income 919 0.43 0.23 0.41 0.22 -0.06
real 354 -1.21 0.36 -1.24 0.31 -0.06
session 1556 0.34 0.35 0.31 0.32 -0.06
effect 315 -0.18 0.32 -0.21 0.32 -0.07
reaction 1229 -1.55 0.73 -1.61 0.53 -0.07
engineer 1310 -1.55 0.73 -1.61 0.53 -0.07
correct 1030 1.02 0.21 1.00 0.21 -0.07
union 1277 -0.39 0.43 -0.43 0.37 -0.07
accident 1347 -0.34 0.44 -0.38 0.35 -0.07
locate 1448 1.36 0.29 1.33 0.28 -0.07
waste 1244 1.48 0.28 1.45 0.28 -0.08
job 231 -1.21 0.39 -1.25 0.33 -0.08
healthy 1360 -0.44 0.45 -0.49 0.42 -0.08
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ltems number measure model SE measure model SE difference
violence 1434 0.05 0.37 0.01 0.31 -0.08
miss 645 -0.17 0.27 -0.20 0.24 -0.08
football 1215 -2.27 1.01 -2.38 0.73 -0.09
technique 1222 -2.27 1.01 -2.38 0.73 -0.09
bag 1250 -2.27 1.01 -2.38 0.73 -0.09
wash 1366 -3.62 1.83 -3.86 1.84 -0.09
swim 1389 -3.62 1.83 -3.86 1.84 -0.09
museum 1395 -3.62 1.83 -3.86 1.84 -0.09
length 1315 2.61 0.28 2.57 0.31 -0.10
pick 583 0.06 0.29 0.02 0.29 -0.10
raise 486 0.46 0.29 0.42 0.29 -0.10
review 730 -0.90 0.30 -0.94 0.26 -0.10
post 927 -0.80 0.30 -0.84 0.26 -0.10
suggest 329 1.09 0.31 1.04 0.35 -0.11
almost 307 0.62 0.31 0.57 0.33 -0.11
suitable 1636 2.23 0.30 2.18 0.33 -0.11
within 285 1.12 0.30 1.07 0.33 -0.11
extremely 1255 0.96 0.32 0.91 0.31 -0.11
learn 261 -0.53 0.32 -0.58 0.30 -0.11
fine 597 -0.76 0.32 -0.81 0.30 -0.11
truth 1100 -0.51 0.44 -0.58 0.39 -0.12
extra 1056 0.82 0.30 0.77 0.28 -0.12
collection 1082 -1.30 0.60 -1.40 0.53 -0.12
employ 1292 1.16 0.32 1.10 0.31 -0.13
strength 1261 1.36 0.31 1.30 0.31 -0.14
intend 1112 3.10 0.28 3.04 0.33 -0.14
largely 1562 2.68 0.29 2.62 0.31 -0.14
last 101 -3.79 1.03 -3.96 0.62 -0.14
home 161 -3.45 0.74 -3.59 0.61 -0.15
package 1317 -0.55 0.48 -0.64 0.38 -0.15
clearly 728 0.24 0.24 0.19 0.24 -0.15
look 75 -2.79 0.57 -2.90 0.47 -0.15
desk 1586 -3.59 1.83 -3.98 1.83 -0.15
though 227 2.69 0.40 2.59 0.50 -0.16
surprise 634 0.56 0.23 0.51 0.22 -0.16
obviously 885 3.00 0.25 2.94 0.28 -0.16
afraid 1351 -0.09 0.40 -0.18 0.38 -0.16
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ltems number measure model SE measure model SE difference
couple 514 -1.07 0.37 -1.15 0.32 -0.16
powerful 1298 -0.21 0.41 -0.30 0.36 -0.16
night 270 -3.39 0.75 -3.55 0.61 -0.17
speak 284 -3.39 0.75 -3.55 0.61 -0.17
dry 1133 -0.96 0.52 -1.07 0.41 -0.17
have 8 -2.75 0.61 -2.88 0.41 -0.18
wild 1589 0.68 0.32 0.60 0.31 -0.18
consumer 1131 0.90 0.29 0.83 0.26 -0.18
apparently 1275 2.76 0.33 2.67 0.37 -0.18
promote 1290 1.27 0.31 1.19 0.31 -0.18
weapon 1323 0.15 0.37 0.06 0.31 -0.19
other 54 -0.47 0.31 -0.55 0.29 -0.19
aid 1303 2.38 0.28 2.30 0.30 -0.19
limit 572 -1.08 0.34 -1.17 0.31 -0.20
consequence 1226 3.47 0.33 3.37 0.39 -0.20
whatever 675 0.43 0.22 0.37 0.21 -0.20
promise 828 -0.90 0.31 -0.98 0.26 -0.20
range 516 1.00 0.30 0.91 0.34 -0.20
type 389 -0.97 0.34 -1.06 0.30 -0.20
die 454 -0.91 0.33 -1.00 0.30 -0.20
environmental 1358 1.88 0.28 1.80 0.28 -0.20
deep 839 -1.96 0.44 -2.07 0.32 -0.20
west 1535 -0.15 0.41 -0.26 0.34 -0.21
experiment 1341 2.76 0.29 2.67 0.32 -0.21
shoulder 1608 -1.56 0.66 -1.74 0.52 -0.21
delivery 1426 -0.09 0.39 -0.20 0.33 -0.22
telephone 1034 -3.45 0.73 -3.64 0.48 -0.22
catch 683 -2.16 0.42 -2.28 0.35 -0.22
successful 871 1.86 0.22 1.79 0.23 -0.22
opportunity 520 1.65 0.32 1.54 0.37 -0.22
forget 651 -1.84 0.37 -1.95 0.32 -0.22
black 411 -3.20 0.74 -3.40 0.49 -0.23
murder 1374 1.81 0.28 1.72 0.28 -0.23
visit 333 -1.24 0.39 -1.36 0.34 -0.23
expression 1253 2.59 0.32 248 0.35 -0.23
like 45 -2.17 0.49 -2.31 0.35 -0.23
apply 611 2.38 0.23 2.30 0.25 -0.24
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ltems number measure model SE measure model SE difference
grow 335 -0.47 0.33 -0.58 0.32 -0.24
realize 554 0.80 0.29 0.70 0.30 -0.24
degrees 798 2.42 0.23 2.34 0.24 -0.24
ground 586 -0.97 0.33 -1.08 0.30 -0.25
herself 994 0.28 0.23 0.20 0.22 -0.25
cook 1194 -0.93 0.53 -1.11 0.48 -0.25
typical 1534 1.38 0.29 1.28 0.27 -0.25
initial 1280 0.62 0.34 0.50 0.32 -0.26
also 72 1.00 0.29 0.89 0.31 -0.26
ice 1552 -2.37 1.02 -2.75 1.02 -0.26
license 1581 -2.37 1.02 -2.75 1.02 -0.26
associate 856 2.55 0.23 2.46 0.25 -0.26
indicate 818 2.29 0.22 2.20 0.25 -0.27
worry 653 -0.77 0.27 -0.87 0.25 -0.27
standard 547 0.48 0.30 0.36 0.32 -0.27
hang 1083 0.55 0.32 0.43 0.30 -0.27
arrangement 1458 3.23 0.32 3.10 0.35 -0.27
acquire 1462 3.23 0.32 3.10 0.35 -0.27
instrument 1594 1.64 0.28 1.53 0.28 -0.28
till 1569 1.56 0.28 1.45 0.28 -0.28
marry 775 0.35 0.23 0.26 0.22 -0.28
rather 292 1.31 0.31 1.18 0.33 -0.29
By 27 0.26 0.28 0.14 0.31 -0.29
basis 908 1.23 0.22 1.14 0.22 -0.29
target 797 -2.43 0.48 -2.62 0.44 -0.29
complain 1493 242 0.28 2.30 0.30 -0.29
perspective 1494 242 0.28 2.30 0.30 -0.29
control 301 -1.09 0.38 -1.24 0.34 -0.29
nuclear 1196 0.62 0.32 0.49 0.30 -0.30
further 400 1.92 0.33 1.77 0.38 -0.30
ride 1048 -0.06 0.24 -0.16 0.23 -0.30
contract 714 3.02 0.27 2.89 0.33 -0.30
consideration 1342 2.08 0.27 1.96 0.28 -0.31
contribute 1236 2.56 0.28 243 0.31 -0.31
exist 593 1.89 0.32 1.74 0.36 -0.31
screen 956 -1.63 0.36 -1.78 0.32 -0.31
turn 194 -0.33 0.30 -0.46 0.29 -0.31
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ltems number measure model SE measure model SE difference
location 1363 0.77 0.32 0.63 0.31 -0.31
graduate 1546 0.30 0.36 0.15 0.31 -0.32
bit 352 0.59 0.29 0.46 0.29 -0.32
then 71 0.07 0.29 -0.06 0.29 -0.32
why 154 -3.00 0.61 -3.26 0.54 -0.32
house 165 -3.00 0.61 -3.26 0.54 -0.32
beat 1033 -0.72 0.28 -0.84 0.25 -0.32
sun 1359 -0.91 0.53 -1.15 0.53 -0.32
comfortable 1382 0.96 0.31 0.82 0.30 -0.32
category 1190 -0.51 0.45 -0.71 0.42 -0.32
finger 1501 -1.11 0.60 -1.36 0.48 -0.33
status 1125 1.62 0.26 1.50 0.26 -0.33
coach 1340 -3.50 1.83 -4.35 1.84 -0.33
despite 771 1.70 0.21 1.60 0.22 -0.33
system 179 -1.81 0.41 -1.99 0.36 -0.33
always 183 -1.81 0.41 -1.99 0.36 -0.33
demand 570 2.35 0.36 2.17 0.40 -0.33
memory 938 -2.59 0.54 -2.82 0.42 -0.34
excellent 1161 -0.68 0.48 -0.90 0.44 -0.34
key 659 -2.35 0.44 -2.55 0.39 -0.34
bright 1508 0.65 0.33 0.50 0.29 -0.34
crisis 1300 1.92 0.30 1.77 0.32 -0.34
invest 1364 2.98 0.31 2.83 0.31 -0.34
part 130 -1.18 0.40 -1.36 0.34 -0.34
dress 898 -2.55 0.54 -2.80 0.48 -0.35
bird 1269 -2.68 0.81 -3.07 0.78 -0.35
labor 1158 2.37 0.28 2.23 0.28 -0.35
own 129 0.46 0.30 0.30 0.33 -0.36
hour 247 -0.15 0.31 -0.31 0.32 -0.36
pain 1148 0.90 0.29 0.76 0.26 -0.36
forest 1525 -0.37 0.45 -0.58 0.37 -0.36
resource 903 0.32 0.24 0.20 0.23 -0.36
executive 1057 3.97 0.36 3.78 0.38 -0.36
careful 1635 0.18 0.40 -0.01 0.33 -0.37
rich 1010 -1.59 0.36 -1.76 0.29 -0.37
connect 1262 -1.36 0.56 -1.64 0.49 -0.38
principles 1069 3.14 0.29 2.98 0.31 -0.38
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ltems number measure model SE measure model SE difference
direction 951 1.77 0.22 1.65 0.23 -0.38
master 1554 -1.64 0.73 -2.03 0.73 -0.38
assess 1497 3.55 0.34 3.36 0.37 -0.38
connection 1064 0.22 0.34 0.04 0.33 -0.38
blood 1016 -0.24 0.25 -0.37 0.23 -0.38
feature 635 243 0.23 2.30 0.25 -0.38
whether 273 3.08 0.45 2.81 0.54 -0.38
although 278 2.56 0.39 2.33 0.45 -0.39
science 904 -0.89 0.31 -1.05 0.27 -0.39
normally 1422 1.1 0.30 0.95 0.28 -0.39
now 70 -4.21 1.03 -4.78 1.02 -0.39
drug 721 -2.00 0.42 -2.21 0.32 -0.40
in 7 -1.16 0.36 -1.35 0.31 -0.40
primary 1065 2.09 0.26 1.94 0.27 -0.40
background 1221 0.16 0.38 -0.04 0.32 -0.40
into 73 -0.88 0.33 -1.06 0.30 -0.40
park 657 -2.81 0.53 -3.10 0.48 -0.41
settle 1301 3.62 0.33 3.41 0.39 -0.41
forward 452 1.59 0.31 1.40 0.34 -0.41
previously 1560 3.35 0.33 3.15 0.34 -0.42
social 381 -0.35 0.31 -0.53 0.29 -0.42
friend 208 -3.77 1.03 -4.31 0.74 -0.43
corner 1186 -1.68 0.73 -2.12 0.73 -0.43
factory 1528 -0.15 0.41 -0.38 0.35 -0.43
expectation 1604 2.61 0.31 2.41 0.35 -0.43
choice 565 -2.07 0.43 -2.32 0.39 -0.43
addition 707 2.00 0.23 1.85 0.26 -0.43
ever 317 1.50 0.32 1.29 0.36 -0.44
human 428 -1.74 0.43 -1.98 0.34 -0.44
central 890 -0.86 0.30 -1.04 0.28 -0.44
immediately 986 2.11 0.22 1.97 0.23 -0.44
to 5 -0.51 0.31 -0.70 0.30 -0.44
regulation 1479 2.76 0.30 2.57 0.31 -0.44
ourselves 1613 1.96 0.30 1.77 0.31 -0.44
either 371 2.49 0.38 2.23 0.45 -0.44
above 440 1.92 0.32 1.70 0.38 -0.44
conservative 1618 7.69 1.84 6.53 1.84 -0.45
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ltems number measure model SE measure model SE difference
clock 931 -0.18 0.26 -0.34 0.24 -0.45
week 157 -2.67 0.54 -3.00 0.49 -0.45
play 158 -2.67 0.54 -3.00 0.49 -0.45
basic 910 -0.54 0.28 -0.71 0.25 -0.45
sister 963 -3.48 0.73 -3.95 0.73 -0.46
able 271 0.05 0.30 -0.14 0.29 -0.46
product 304 0.90 0.31 0.69 0.34 -0.46
abuse 1551 3.14 0.32 2.93 0.33 -0.46
department 736 3.80 0.32 3.56 0.41 -0.46
boy 510 -2.56 0.61 -2.92 0.46 -0.47
listen 573 -2.08 0.43 -2.36 0.40 -0.48
defense 1192 -0.28 0.41 -0.55 0.39 -0.48
matter 340 0.94 0.31 0.72 0.34 -0.48
mind 341 -0.36 0.33 -0.58 0.32 -0.48
wish 524 0.57 0.30 0.36 0.32 -0.48
technical 1456 0.21 0.36 -0.03 0.34 -0.48
here 98 -1.22 0.35 -1.45 0.32 -0.48
interested 142 -2.23 0.55 -2.56 0.40 -0.49
slightly 1110 2.94 0.28 2.74 0.30 -0.49
name 206 -5.02 1.84 -6.29 1.84 -0.49
victim 1518 2.15 0.27 1.96 0.28 -0.49
help 133 -3.79 1.03 -4.41 0.74 -0.49
cry 1200 -1.63 0.71 -2.13 0.73 -0.49
hardly 1338 2.78 0.29 2.57 0.31 -0.49
pack 1385 0.45 0.34 0.21 0.34 -0.50
function 702 1.89 0.23 1.72 0.25 -0.50
suggestion 1282 1.92 0.30 1.70 0.32 -0.50
community 465 -0.31 0.30 -0.52 0.29 -0.50
reform 1213 3.07 0.30 2.84 0.34 -0.51
reality 1179 0.71 0.31 0.49 0.30 -0.51
could 66 0.24 0.29 0.03 0.29 -0.51
popular 790 -2.32 0.46 -2.65 0.45 -0.51
plane 1257 0.74 0.34 0.50 0.32 -0.51
insist 1549 1.70 0.28 1.50 0.27 -0.51
ready 774 1.00 0.22 0.84 0.22 -0.51
tonight 1412 -1.43 0.61 -1.85 0.54 -0.52

tomorrow 726 -3.43 0.73 -3.90 0.53 -0.52
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ltems number measure model SE measure model SE difference
clock 931 -0.18 0.26 -0.34 0.24 -0.45
week 157 -2.67 0.54 -3.00 0.49 -0.45
play 158 -2.67 0.54 -3.00 0.49 -0.45
basic 910 -0.54 0.28 -0.71 0.25 -0.45
sister 963 -3.48 0.73 -3.95 0.73 -0.46
able 271 0.05 0.30 -0.14 0.29 -0.46
product 304 0.90 0.31 0.69 0.34 -0.46
abuse 1551 3.14 0.32 2.93 0.33 -0.46
department 736 3.80 0.32 3.56 0.41 -0.46
boy 510 -2.56 0.61 -2.92 0.46 -0.47
listen 573 -2.08 0.43 -2.36 0.40 -0.48
defense 1192 -0.28 0.41 -0.55 0.39 -0.48
matter 340 0.94 0.31 0.72 0.34 -0.48
mind 341 -0.36 0.33 -0.58 0.32 -0.48
wish 524 0.57 0.30 0.36 0.32 -0.48
technical 1456 0.21 0.36 -0.03 0.34 -0.48
here 98 -1.22 0.35 -1.45 0.32 -0.48
interested 142 -2.23 0.55 -2.56 0.40 -0.49
slightly 1110 2.94 0.28 2.74 0.30 -0.49
name 206 -5.02 1.84 -6.29 1.84 -0.49
victim 1518 2.15 0.27 1.96 0.28 -0.49
help 133 -3.79 1.03 -4.41 0.74 -0.49
cry 1200 -1.63 0.71 -2.13 0.73 -0.49
hardly 1338 2.78 0.29 2.57 0.31 -0.49
pack 1385 0.45 0.34 0.21 0.34 -0.50
function 702 1.89 0.23 1.72 0.25 -0.50
suggestion 1282 1.92 0.30 1.70 0.32 -0.50
community 465 -0.31 0.30 -0.52 0.29 -0.50
reform 1213 3.07 0.30 2.84 0.34 -0.51
reality 1179 0.71 0.31 0.49 0.30 -0.51
could 66 0.24 0.29 0.03 0.29 -0.51
popular 790 -2.32 0.46 -2.65 0.45 -0.51
plane 1257 0.74 0.34 0.50 0.32 -0.51
insist 1549 1.70 0.28 1.50 0.27 -0.51
ready 774 1.00 0.22 0.84 0.22 -0.51
tonight 1412 -1.43 0.61 -1.85 0.54 -0.52

tomorrow 726 -3.43 0.73 -3.90 0.53 -0.52
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ltems number measure model SE measure model SE difference
due 574 1.40 0.30 1.17 0.32 -0.52
least 281 2.89 0.42 2.55 0.49 -0.53
investigation 1316 3.55 0.33 3.28 0.38 -0.54
soon 325 -1.18 0.38 -1.46 0.35 -0.54
young 238 -3.03 0.74 -3.53 0.54 -0.55
face 249 -3.03 0.74 -3.53 0.54 -0.55
general 404 1.68 0.31 1.42 0.36 -0.55
cover 424 -1.57 0.40 -1.86 0.34 -0.55
reference 877 3.40 0.27 3.18 0.29 -0.56
usually 555 -0.66 0.31 -0.90 0.30 -0.56
effort 577 1.31 0.30 1.07 0.31 -0.56
ago 372 -0.55 0.31 -0.79 0.29 -0.57
version 979 -1.08 0.31 -1.32 0.29 -0.57
mine 936 0.64 0.23 0.46 0.22 -0.57
remind 1457 1.39 0.29 1.16 0.28 -0.57
challenge 766 -2.62 0.52 -3.04 0.52 -0.57
analysis 756 2.53 0.23 2.34 0.24 -0.57
draw 481 -0.41 0.30 -0.65 0.29 -0.58
term 280 2.28 0.36 1.97 0.40 -0.58
extend 949 1.51 0.22 1.33 0.22 -0.58
statement 769 2.87 0.25 2.66 0.26 -0.58
overall 1111 1.50 0.26 1.29 0.25 -0.58
rain 1230 -2.27 1.01 -3.11 1.02 -0.59
quiet 1311 -2.27 1.01 -3.11 1.02 -0.59
seem 173 0.69 0.29 0.45 0.29 -0.59
important 190 -2.07 0.44 -2.42 0.40 -0.59
after 84 -2.40 0.50 -2.80 0.45 -0.59
teacher 496 -2.43 0.50 -2.83 0.45 -0.59
personality 1650 0.77 0.35 0.49 0.31 -0.60
provision 1538 3.72 0.34 3.41 0.39 -0.60
signal 1500 -0.18 0.41 -0.52 0.39 -0.60
movement 803 0.20 0.24 0.00 0.23 -0.60
stretch 1631 -0.86 0.53 -1.28 0.45 -0.60
during 182 0.53 0.29 0.28 0.29 -0.61
odd 1572 243 0.29 2.18 0.29 -0.61
for 12 -1.16 0.36 -1.45 0.31 -0.61

supply 813 1.12 0.22 0.93 0.22 -0.61




NGSL Orthographic Orthographic ~ Phonological Phonological Standardized

1417

ltems number measure model SE measure model SE difference
eventually 1138 2.45 0.26 2.22 0.27 -0.61
rest 528 0.74 0.29 0.47 0.33 -0.61
ordinary 1644 2.14 0.30 1.87 0.32 -0.62
buy 242 -2.24 0.54 -2.66 0.41 -0.62
ignore 1444 1.28 0.29 1.03 0.28 -0.62
century 591 -0.38 0.30 -0.64 0.29 -0.62
manager 661 -0.77 0.27 -1.00 0.25 -0.63
probably 328 1.09 0.31 0.80 0.34 -0.63
force 346 1.09 0.31 0.80 0.34 -0.63
crowd 1185 0.40 0.34 0.10 0.33 -0.63
because 62 -1.80 0.41 -2.15 0.37 -0.63
equal 1252 2.20 0.31 1.91 0.33 -0.64
wear 526 -0.26 0.32 -0.55 0.32 -0.64
somebody 981 1.31 0.22 1.11 0.22 -0.64
additional 1079 0.34 0.33 0.04 0.33 -0.64
characteristic 1580 2.19 0.28 1.93 0.29 -0.64
industry 530 1.86 0.33 1.54 0.37 -0.65
stick 1008 0.05 0.23 -0.16 0.23 -0.65
still 119 0.37 0.30 0.08 0.33 -0.65
under 193 -2.18 0.46 -2.59 0.42 -0.66
generate 1424 2.76 0.29 2.48 0.31 -0.66
expense 1529 2.85 0.29 2.57 0.31 -0.66
make 48 -2.75 0.61 -3.25 0.45 -0.66
appropriate 1017 2.33 0.22 2.12 0.23 -0.66
watch 326 -2.24 0.54 -2.71 0.46 -0.66
instead 553 1.68 0.31 1.38 0.33 -0.66
relationship 502 1.46 0.31 1.15 0.35 -0.66
commercial 1258 0.50 0.35 0.18 0.33 -0.67
corporate 1463 2.58 0.29 2.30 0.30 -0.67
commission 1591 3.24 0.32 2.93 0.33 -0.67
sex 1061 -0.52 0.44 -0.94 0.44 -0.67
manage 625 1.05 0.22 0.84 0.22 -0.67
minister 1435 2.07 0.28 1.80 0.28 -0.68
active 1352 -0.09 0.40 -0.49 0.42 -0.69
avoid 850 0.71 0.22 0.49 0.23 -0.69
we 16 -2.43 0.54 -2.90 0.41 -0.69

life 111 -1.96 0.50 -2.40 0.39 -0.69
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ltems number measure model SE measure model SE difference
meet 135 -1.96 0.50 -2.40 0.39 -0.69
benefit 543 1.00 0.30 0.69 0.33 -0.70
reason 256 -1.11 0.36 -1.45 0.33 -0.70
practice 484 -1.67 0.39 -2.04 0.36 -0.70
describe 457 2.64 0.39 2.24 0.42 -0.70
user 1113 -0.96 0.52 -1.46 0.48 -0.71
exactly 670 0.95 0.21 0.74 0.21 -0.71
church 744 0.75 0.23 0.52 0.23 -0.71
register 1498 2.50 0.29 2.21 0.29 -0.71
party 299 -2.93 0.62 -3.55 0.61 -0.71
issue 218 1.39 0.31 1.05 0.36 -0.72
television 795 -1.87 0.40 -2.27 0.39 -0.72
vision 1649 1.08 0.33 0.76 0.30 -0.72
skin 1459 -0.64 0.48 -1.13 0.48 -0.72
necessarily 1507 443 0.42 3.96 0.48 -0.74
everybody 932 -1.20 0.34 -1.53 0.29 -0.74
difficulty 999 1.73 0.22 1.50 0.22 -0.74
per 373 3.22 0.48 2.69 0.53 -0.74
convince 1356 4.05 0.40 3.64 0.38 -0.74
square 1441 -0.18 0.40 -0.58 0.36 -0.74
improvement 1224 1.22 0.29 0.92 0.28 -0.74
guy 701 -0.72 0.29 -1.01 0.26 -0.74
suffer 837 1.40 0.21 1.17 0.22 -0.76
employee 624 1.62 0.21 1.39 0.22 -0.76
tear 1468 2.18 0.28 1.88 0.28 -0.76
load 1453 3.23 0.32 2.88 0.33 -0.76
foot 576 -0.66 0.31 -0.99 0.30 -0.76
recommendation 1532 1.21 0.29 0.90 0.28 -0.77
enable 1350 1.80 0.28 1.50 0.27 -0.77
discover 945 1.28 0.22 1.04 0.22 -0.77
appear 405 1.40 0.30 1.05 0.34 -0.77
responsible 1080 2.09 0.26 1.80 0.27 -0.77
scientist 1407 -0.84 0.49 -1.36 0.46 -0.77
field 540 0.19 0.30 -0.15 0.32 -0.78
whereas 1370 2.79 0.30 2.46 0.30 -0.78
musical 1628 -0.17 0.44 -0.62 0.37 -0.78

software 1089 -0.03 0.37 -0.44 0.37 -0.78
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ltems number measure model SE measure model SE difference
consider 295 1.31 0.31 0.96 0.32 -0.79
behind 492 1.22 0.30 0.88 0.31 -0.79
sector 1149 2.04 0.26 1.75 0.26 -0.79
street 598 -1.20 0.35 -1.58 0.33 -0.79
many 99 -2.67 0.55 -3.28 0.54 -0.79
summer 654 -2.56 0.48 -3.10 0.48 -0.80
history 385 -2.01 0.45 -2.50 0.42 -0.80
damage 907 -1.09 0.33 -1.44 0.29 -0.80
import 1611 1.29 0.32 0.94 0.30 -0.80
choose 447 -0.47 0.31 -0.82 0.31 -0.80
equipment 1053 1.88 0.26 1.58 0.27 -0.80
touch 833 -1.96 0.44 -2.41 0.35 -0.80
traffic 1223 0.16 0.38 -0.25 0.34 -0.80
when 46 -1.75 0.42 -2.19 0.35 -0.80
instance 863 2.49 0.23 2.22 0.24 -0.81
female 960 0.1 0.24 -0.16 0.23 -0.81
temperature 1450 0.13 0.36 -0.27 0.33 -0.82
satisfy 1152 3.20 0.31 2.84 0.31 -0.82
supposed 610 3.26 0.26 2.94 0.29 -0.82
solution 788 1.56 0.21 1.31 0.22 -0.82
such 100 0.19 0.29 -0.15 0.29 -0.83
government 216 0.59 0.30 0.22 0.33 -0.83
purpose 735 0.96 0.23 0.69 0.23 -0.83
previous 921 2.91 0.24 2.61 0.27 -0.83
father 448 -2.75 0.61 -3.40 0.49 -0.83
flat 1075 1.22 0.28 0.89 0.28 -0.83
particular 467 3.97 0.61 3.24 0.61 -0.85
respond 1114 1.22 0.27 0.90 0.26 -0.85
agreement 785 1.38 0.21 1.12 0.22 -0.85
support 272 -1.24 0.37 -1.67 0.34 -0.86
conduct 1052 2.81 0.28 2.47 0.28 -0.86
approve 1573 2.19 0.28 1.85 0.28 -0.86
student 248 -3.03 0.74 -3.86 0.62 -0.86
text 1046 -0.24 0.25 -0.54 0.24 -0.87
organization 512 1.97 0.33 1.54 0.37 -0.87
definition 1575 2.76 0.30 2.39 0.30 -0.87

contain 663 1.79 0.21 1.53 0.21 -0.88
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ltems number measure model SE measure model SE difference
moreover 1401 1.45 0.28 1.10 0.28 -0.88
soft 1599 -1.64 0.73 -2.75 1.02 -0.88
retire 1633 0.33 0.38 -0.12 0.33 -0.89
will 28 -0.32 0.30 -0.70 0.30 -0.90
same 122 0.37 0.30 -0.03 0.33 -0.90
price 296 -1.70 0.41 -2.21 0.39 -0.90
similar 594 0.47 0.29 0.10 0.29 -0.90
achieve 746 1.78 0.23 1.48 0.24 -0.90
particularly 601 2.43 0.23 2.13 0.24 -0.90
capital 789 2.47 0.23 217 0.24 -0.90
nor 966 6.63 1.01 5.51 0.72 -0.90
dad 1630 -1.56 0.66 -2.40 0.65 -0.91
citizen 1449 0.93 0.30 0.55 0.29 -0.91
progress 1099 0.82 0.30 0.43 0.30 -0.92
who 44 -2.75 0.61 -3.47 0.49 -0.92
time 49 -2.75 0.61 -3.47 0.49 -0.92
gather 1284 2.01 0.31 1.60 0.32 -0.92
desire 1289 2.11 0.31 1.70 0.32 -0.92
factor 636 1.57 0.21 1.29 0.22 -0.92
send 323 -1.24 0.39 -1.73 0.36 -0.92
farmer 1578 -0.23 0.42 -0.80 0.45 -0.93
university 967 -1.18 0.31 -1.58 0.30 -0.93
even 96 1.72 0.31 1.30 0.33 -0.93
begin 189 -0.91 0.33 -1.33 0.31 -0.93
otherwise 1054 3.73 0.34 3.29 0.33 -0.93
strong 461 -1.67 0.39 -2.17 0.37 -0.93
conclusion 930 2.36 0.23 2.05 0.24 -0.93
policy 399 0.93 0.29 0.54 0.30 -0.93
place 114 -0.89 0.37 -1.36 0.34 -0.94
continue 308 -0.26 0.32 -0.69 0.33 -0.94
survive 1216 0.31 0.36 -0.15 0.33 -0.94
please 471 -1.13 0.34 -1.57 0.32 -0.94
anyone 754 0.61 0.23 0.31 0.22 -0.94
afford 1486 2.42 0.28 2.04 0.29 -0.94
task 853 -1.09 0.32 -1.51 0.31 -0.94
army 1416 0.53 0.33 0.10 0.31 -0.95

well 61 -0.57 0.31 -0.98 0.30 -0.95
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find 81 0.33 0.29 -0.06 0.29 -0.95
explain 489 0.65 0.29 0.26 0.29 -0.95
relation 832 0.68 0.23 0.37 0.23 -0.95
tiny 1634 1.18 0.32 0.76 0.30 -0.96
secretary 1191 2.45 0.28 2.07 0.28 -0.96
bad 268 -1.53 0.40 -2.06 0.38 -0.96
stuff 752 2.87 0.25 2.53 0.25 -0.96
attempt 686 2.70 0.23 2.38 0.24 -0.96
smile 988 -3.04 0.60 -3.95 0.73 -0.96
recently 638 1.25 0.22 0.95 0.22 -0.96
dog 894 -3.33 0.74 -4.55 1.02 -0.97
computer 429 -1.27 0.37 -1.75 0.33 -0.97
heat 1139 1.57 0.26 1.22 0.25 -0.97
cycle 1392 1.14 0.30 0.72 0.31 -0.97
doubt 873 2.10 0.22 1.79 0.23 -0.97
main 453 -0.41 0.30 -0.82 0.29 -0.98
relax 1483 -1.21 0.60 -2.14 0.73 -0.98
religious 1354 3.39 0.34 2.93 0.32 -0.99
how 93 -0.38 0.31 -0.80 0.29 -0.99
investor 1595 2.86 0.30 2.44 0.30 -0.99
tired 1329 -2.27 1.01 -4.35 1.84 -0.99
ensure 1151 3.62 0.34 3.15 0.33 -0.99
adopt 1241 2.48 0.28 2.08 0.29 -0.99
including 163 0.31 0.29 -0.09 0.28 -0.99
manufacture 1390 2.31 0.29 1.91 0.28 -0.99
another 140 -1.10 0.39 -1.62 0.35 -0.99
carry 446 -0.57 0.32 -1.02 0.32 -0.99
daughter 926 -0.46 0.28 -0.84 0.26 -0.99
slowly 1510 -2.26 1.01 -4.35 1.84 -1.00
few 195 0.69 0.29 0.28 0.29 -1.00
dear 1399 1.32 0.29 0.90 0.30 -1.01
hair 912 -2.92 0.62 -3.79 0.60 -1.01
construction 1398 1.81 0.28 1.41 0.28 -1.01
unique 1592 0.57 0.33 0.09 0.34 -1.01
daily 954 0.38 0.23 0.05 0.23 -1.01
flight 1217 -0.33 0.44 -0.95 0.42 -1.02
provide 205 1.69 0.32 1.19 0.37 -1.02
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food 367 -1.49 0.39 -2.04 0.37 -1.02
entire 1183 3.20 0.31 2.75 0.31 -1.03
break 368 -0.97 0.34 -1.45 0.32 -1.03
perhaps 413 1.78 0.31 1.29 0.36 -1.03
possibility 950 217 0.22 1.84 0.23 -1.04
around 170 -0.51 0.31 -0.96 0.30 -1.04
happy 513 -2.56 0.61 -3.41 0.54 -1.04
therefore 525 1.56 0.31 1.07 0.35 -1.05
fee 1477 1.27 0.29 0.84 0.29 -1.05
past 330 1.29 0.32 0.80 0.34 -1.05
delay 1308 1.69 0.28 1.28 0.27 -1.05
reduce 584 1.05 0.29 0.61 0.30 -1.05
individual 409 2.60 0.38 2.01 0.41 -1.06
second 226 -1.37 0.41 -1.94 0.35 -1.06
suspect 1488 2.93 0.30 2.48 0.30 -1.06
friendly 1536 0.54 0.34 0.05 0.31 -1.06
leave 126 -0.20 0.32 -0.69 0.33 -1.07
development 363 1.37 0.30 0.91 0.31 -1.07
fashion 1413 -0.84 0.49 -1.58 0.49 -1.07
table 450 -2.42 0.54 -3.18 0.46 -1.07
personal 585 0.22 0.29 -0.22 0.29 -1.07
evidence 592 0.22 0.29 -0.22 0.29 -1.07
try 125 -2.98 0.73 -4.02 0.63 -1.08
revenue 1349 3.99 0.37 3.41 0.39 -1.08
small 186 -3.00 0.61 -4.03 0.73 -1.08
necessary 676 -0.06 0.24 -0.42 0.23 -1.08
depends 731 1.78 0.23 1.42 0.24 -1.08
outside 491 -1.26 0.35 -1.79 0.34 -1.09
return 337 -0.83 0.35 -1.36 0.34 -1.09
fix 972 0.64 0.22 0.30 0.22 -1.09
quite 277 1.81 0.33 1.29 0.34 -1.10
idea 251 -2.93 0.62 -4.00 0.74 -1.11
contrast 1177 0.51 0.33 -0.02 0.34 -1.12
duty 1260 2.20 0.31 1.70 0.32 -1.12
nation 767 1.00 0.22 0.65 0.22 -1.12
define 929 2.68 0.24 2.29 0.25 -1.13
roots 1527 1.85 0.27 1.42 0.27 -1.13
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NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
ltems number measure model SE measure model SE difference
view 293 -1.11 0.36 -1.67 0.34 -1.13
organize 823 2.15 0.22 1.79 0.23 -1.13
useful 917 -0.18 0.26 -0.59 0.25 -1.14
track 957 -1.18 0.31 -1.68 0.31 -1.14
refer 865 2.60 0.23 2.22 0.24 -1.14
national 537 3.10 0.44 2.38 0.45 -1.14
market 219 -1.55 0.43 -2.20 0.37 -1.15
clear 369 0.59 0.29 0.12 0.29 -1.15
receive 396 0.93 0.29 0.46 0.29 -1.15
afternoon 947 -1.45 0.36 -2.01 0.33 -1.15
quickly 783 0.12 0.24 -0.27 0.24 -1.15
seat 851 -1.89 0.42 -2.59 0.44 -1.15
affect 639 1.80 0.22 1.44 0.22 -1.16
propose 876 2.10 0.22 1.74 0.22 -1.16
TRU 478 -0.50 0.31 -1.00 0.30 -1.16
assessment 1473 2.34 0.28 1.88 0.28 -1.16
strongly 1543 0.75 0.32 0.24 0.30 -1.16
this 19 -2.43 0.54 -3.25 0.45 -1.17
nevertheless 1558 3.14 0.32 2.62 0.31 -1.17
physical 1118 0.34 0.33 -0.19 0.31 -1.17
absolutely 1076 2.02 0.26 1.58 0.27 -1.17
finally 499 -0.41 0.30 -0.91 0.30 -1.18
remove 1051 1.60 0.27 1.15 0.27 -1.18
topic 1294 -0.05 0.40 -0.71 0.39 -1.18
subject 361 -0.45 0.31 -0.96 0.30 -1.18
minute 366 -0.55 0.31 -1.06 0.30 -1.18
practical 1596 2.95 0.31 2.44 0.30 -1.18
decline 1127 1.91 0.26 1.48 0.25 -1.19
concept 1211 0.02 0.39 -0.63 0.38 -1.19
strategy 838 1.91 0.22 1.53 0.23 -1.19
earn 925 0.71 0.23 0.32 0.23 -1.20
drink 655 -2.16 0.42 -2.89 0.44 -1.20
terrible 1642 1.29 0.32 0.76 0.30 -1.21
feel 117 -0.76 0.36 -1.36 0.34 -1.21
row 1600 3.21 0.32 2.67 0.31 -1.21
leader 596 -1.32 0.35 -1.93 0.36 -1.21
word 217 -1.07 0.38 -1.69 0.34 -1.22




NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
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ltems number measure model SE measure model SE difference
express 817 1.40 0.21 1.03 0.22 -1.22
woman 169 -2.18 0.46 -3.00 0.49 -1.22
maintain 942 217 0.22 1.78 0.23 -1.23
near 427 -1.57 0.40 -2.23 0.36 -1.23
source 623 -0.24 0.27 -0.71 0.27 -1.23
description 1490 3.11 0.31 2.57 0.31 -1.23
mostly 1285 1.26 0.31 0.71 0.32 -1.23
increase 230 1.12 0.30 0.56 0.34 -1.24
anything 318 0.81 0.31 0.25 0.33 -1.24
change 113 -3.79 1.03 -6.40 1.84 -1.24
funny 1235 0.54 0.34 -0.04 0.32 -1.24
give 77 -1.49 0.38 -2.15 0.37 -1.24
escape 1480 0.56 0.33 -0.03 0.34 -1.25
mention 564 1.13 0.29 0.61 0.30 -1.25
economic 493 1.22 0.30 0.69 0.30 -1.25
survey 1006 1.70 0.21 1.32 0.22 -1.25
shape 984 1.12 0.22 0.73 0.22 -1.25
education 531 0.91 0.30 0.36 0.32 -1.25
tape 1369 0.06 0.38 -0.68 0.45 -1.26
introduce 772 0.61 0.23 0.21 0.22 -1.26
dangerous 1417 -1.43 0.61 -2.64 0.74 -1.26
appearance 1566 2.27 0.28 1.77 0.28 -1.26
movie 762 -2.69 0.53 -3.83 0.73 -1.26
until 255 1.12 0.30 0.57 0.31 -1.27
empty 1590 0.99 0.30 0.43 0.32 -1.28
attack 632 -0.95 0.33 -1.53 0.31 -1.28
explore 1503 2.22 0.27 1.72 0.28 -1.29
finish 609 -2.60 0.61 -3.71 0.61 -1.29
familiar 1443 2.15 0.28 1.64 0.28 -1.29
must 160 -0.33 0.30 -0.87 0.29 -1.29
actually 291 0.85 0.30 0.30 0.30 -1.30
okay 924 -2.32 0.49 -3.21 0.48 -1.30
cast 1616 1.68 0.31 1.12 0.30 -1.30
room 254 -3.39 0.75 -5.97 1.84 -1.30
unit 780 0.01 0.25 -0.44 0.24 -1.30
improve 508 1.65 0.32 1.03 0.35 -1.31

highly 1072 2.51 0.27 2.01 0.27 -1.31
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ltems number measure model SE measure model SE difference
environment 712 0.53 0.24 0.08 0.24 -1.33
bridge 1544 -1.11 0.60 -2.38 0.73 -1.34
decision 449 1.50 0.30 0.89 0.34 -1.35
owner 1256 -0.39 0.43 -1.22 0.44 -1.35
discuss 605 0.22 0.25 -0.26 0.25 -1.36
kind 176 -1.66 0.39 -2.42 0.40 -1.36
danger 1414 -1.35 0.59 -2.65 0.75 -1.36
nice 506 -2.56 0.61 -3.74 0.61 -1.37
share 353 -1.21 0.36 -1.91 0.36 -1.37
complete 581 -1.73 0.39 -2.52 0.42 -1.38
taste 1411 -0.84 0.49 -1.85 0.54 -1.39
usual 1383 1.48 0.29 0.90 0.30 -1.39
bind 1409 2.81 0.30 2.22 0.30 -1.39
comparison 1579 3.04 0.31 2.44 0.30 -1.39
heavy 1050 -1.73 0.37 -2.42 0.33 -1.39
pay 220 -1.21 0.39 -1.94 0.35 -1.39
before 106 -1.34 0.41 -2.11 0.37 -1.39
divide 1314 2.61 0.28 2.04 0.29 -1.41
predict 1559 2.77 0.30 2.18 0.29 -1.41
take 59 -0.99 0.34 -1.66 0.33 -1.41
else 466 1.50 0.31 0.88 0.31 -1.41
object 941 0.54 0.23 0.08 0.23 -1.41
point 131 -1.96 0.50 -2.91 0.44 -1.43
remember 351 -0.97 0.34 -1.66 0.34 -1.44
everything 422 0.49 0.29 -0.13 0.32 -1.44
spend 258 -0.23 0.31 -0.85 0.30 -1.44
division 1520 2.37 0.28 1.80 0.28 -1.44
beyond 825 2.31 0.22 1.84 0.24 -1.44
guess 900 0.82 0.22 0.37 0.22 -1.45
purchase 1000 0.82 0.22 0.37 0.22 -1.45
special 443 -1.57 0.40 -2.36 0.37 -1.45
cultural 1263 1.16 0.32 0.50 0.32 -1.46
develop 350 0.07 0.31 -0.58 0.32 -1.46
often 288 -0.04 0.31 -0.67 0.30 -1.46
detail 472 1.31 0.30 0.69 0.30 -1.46
seriously 1588 219 0.28 1.61 0.28 -1.46
export 1541 1.70 0.28 1.13 0.27 -1.47
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ltems number measure model SE measure model SE difference
paper 425 -2.32 0.52 -3.36 0.48 -1.47
across 383 2.35 0.37 1.59 0.36 -1.47
group 167 -1.25 0.35 -1.99 0.36 -1.47
perfect 1109 -0.50 0.44 -1.46 0.48 -1.47
press 674 0.16 0.23 -0.32 0.23 -1.48
anyway 892 1.86 0.22 1.40 0.22 -1.48
structure 667 1.88 0.21 1.44 0.21 -1.48
offer 237 0.23 0.30 -0.42 0.32 -1.48
just 64 -3.01 0.62 -4.78 1.02 -1.48
journey 1619 1.58 0.31 0.94 0.30 -1.48
internal 1515 3.02 0.30 2.39 0.30 -1.48
experience 264 0.14 0.30 -0.49 0.30 -1.48
enough 267 0.23 0.30 -0.40 0.30 -1.48
attention 578 0.88 0.29 0.27 0.29 -1.49
somewhere 1318 0.15 0.37 -0.64 0.38 -1.49
atmosphere 1577 1.88 0.28 1.29 0.28 -1.49
lovely 1598 0.46 0.34 -0.30 0.38 -1.49
flow 1077 2.58 0.27 2.01 0.27 -1.49
noise 1438 -0.42 0.43 -1.36 0.46 -1.49
pleasure 1281 2.70 0.32 2.01 0.33 -1.50
without 212 0.68 0.30 0.01 0.33 -1.50
up 52 -0.77 0.32 -1.45 0.32 -1.50
enter 717 0.64 0.23 0.14 0.24 -1.50
argument 878 2.60 0.23 2.11 0.23 -1.51
increasingly 1610 6.46 1.02 4.57 0.73 -1.51
amazing 1522 0.16 0.37 -0.64 0.38 -1.51
below 761 2.02 0.22 1.55 0.22 -1.51
rise 462 0.62 0.29 0.00 0.29 -1.51
speech 893 -0.55 0.28 -1.16 0.29 -1.51
famous 1015 -0.86 0.29 -1.46 0.27 -1.51
concern 303 4.33 0.75 2.92 0.55 -1.52
college 739 -0.13 0.26 -0.68 0.25 -1.52
piece 608 0.16 0.25 -0.38 0.25 -1.53
scene 1021 -0.24 0.25 -0.78 0.25 -1.53
maybe 464 -0.60 0.31 -1.27 0.31 -1.53
relate 642 2.23 0.22 1.74 0.23 -1.54

possibly 1345 3.62 0.33 2.89 0.34 -1.54
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ltems number measure model SE measure model SE difference
more 42 -1.03 0.34 -1.75 0.32 -1.54
conversation 980 1.40 0.22 0.92 0.22 -1.54
pound 982 1.07 0.22 0.59 0.22 -1.54
security 541 -0.16 0.31 -0.85 0.32 -1.55
which 39 -1.29 0.37 -2.07 0.34 -1.55
respect 681 -1.85 0.37 -2.71 0.41 -1.56
focus 550 -0.86 0.35 -1.62 0.34 -1.56
remain 374 3.00 0.45 2.04 0.42 -1.56
domestic 1452 1.63 0.28 1.00 0.29 -1.56
twice 1306 -0.34 0.44 -1.36 0.48 -1.57
recent 641 1.20 0.22 0.71 0.22 -1.57
reflect 915 1.44 0.22 0.95 0.22 -1.57
available 459 2.80 0.40 1.92 0.39 -1.58
discussion 764 -0.25 0.26 -0.83 0.26 -1.58
trust 1073 0.91 0.29 0.24 0.31 -1.58
industrial 1492 1.23 0.29 0.57 0.30 -1.58
music 392 -2.50 0.54 -3.94 0.73 -1.59
against 224 2.69 0.40 1.78 0.41 -1.59
officer 895 2.76 0.24 2.22 0.24 -1.59
patient 589 1.89 0.32 1.17 0.32 -1.59
each 145 1.22 0.29 0.52 0.33 -1.59
action 474 -1.13 0.34 -1.91 0.35 -1.60
welcome 987 -0.99 0.30 -1.68 0.31 -1.60
understand 243 -1.55 0.43 -2.49 0.40 -1.60
date 483 -0.41 0.30 -1.09 0.30 -1.60
base 327 -0.36 0.33 -1.12 0.34 -1.60
serious 796 0.96 0.22 0.46 0.22 -1.61
quick 1193 1.24 0.28 0.58 0.30 -1.61
season 750 -2.32 0.47 -3.36 0.44 -1.62
scale 1197 0.03 0.37 -0.90 0.44 -1.62
president 612 -0.24 0.27 -0.86 0.27 -1.62
production 713 1.27 0.23 0.74 0.23 -1.63
population 710 1.11 0.23 0.58 0.23 -1.63
situation 430 -1.27 0.37 -2.10 0.35 -1.63
soldier 1376 1.57 0.28 0.90 0.30 -1.63
chapter 1273 -0.39 0.43 -1.42 0.46 -1.64

do 21 -1.16 0.36 -1.96 0.33 -1.64
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ltems number measure model SE measure model SE difference
difficult 470 -1.83 0.41 -2.83 0.45 -1.64
activity 432 0.57 0.28 -0.13 0.32 -1.65
favor 1132 3.35 0.30 2.65 0.30 -1.65
debate 937 0.64 0.23 0.10 0.23 -1.66
nobody 1101 0.54 0.31 -0.19 0.31 -1.67
service 223 -0.68 0.34 -1.47 0.33 -1.67
nearly 768 2.27 0.22 1.75 0.22 -1.67
specific 791 217 0.22 1.65 0.22 -1.67
charge 498 1.22 0.30 0.51 0.30 -1.67
cash 1337 0.01 0.39 -0.95 0.42 -1.67
strange 1343 1.12 0.30 0.42 0.29 -1.68
approach 495 -0.05 0.29 -0.74 0.29 -1.68
join 469 0.04 0.29 -0.65 0.29 -1.68
save 566 0.14 0.29 -0.55 0.29 -1.68
behavior 706 1.63 0.23 1.07 0.24 -1.68
sense 412 -0.18 0.30 -0.92 0.32 -1.69
repeat 1251 -0.51 0.45 -1.62 0.48 -1.69
recover 1629 2.51 0.31 1.77 0.31 -1.69
happen 236 -0.56 0.34 -1.36 0.33 -1.69
schedule 1238 -1.11 0.60 -3.11 1.02 -1.69
reasonable 1567 1.96 0.28 1.29 0.28 -1.69
access 802 0.08 0.25 -0.52 0.25 -1.70
never 162 -0.42 0.30 -1.14 0.30 -1.70
someone 439 1.59 0.30 0.82 0.34 -1.70
independent 1004 3.06 0.24 2.47 0.25 -1.70
there 40 0.18 0.28 -0.52 0.30 -1.71
material 571 1.05 0.29 0.35 0.29 -1.71
former 599 2.48 0.37 1.61 0.35 -1.71
generally 847 1.45 0.21 0.93 0.22 -1.71
regular 1117 0.64 0.30 -0.10 0.31 -1.72
argue 740 2.60 0.25 1.98 0.26 -1.72
responsibility 961 242 0.23 1.86 0.23 -1.72
economy 699 1.54 0.20 1.04 0.21 -1.72
request 1009 -0.96 0.30 -1.67 0.28 -1.73
may 97 0.49 0.29 -0.22 0.29 -1.73
themselves 480 0.96 0.29 0.25 0.29 -1.73

between 116 -0.20 0.32 -1.02 0.34 -1.76
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ltems number measure model SE measure model SE difference
especially 460 2.00 0.33 1.18 0.33 -1.76
critical 1283 3.89 0.43 2.88 0.38 -1.76
fairly 1464 2.50 0.29 1.79 0.28 -1.76
mouth 1437 -0.61 0.45 -1.85 0.54 -1.76
project 518 -1.38 0.41 -2.38 0.39 -1.77
prepare 604 1.1 0.22 0.56 0.22 -1.77
follow 188 0.19 0.29 -0.54 0.29 -1.78
management 692 0.21 0.23 -0.37 0.23 -1.78
fair 1078 0.55 0.32 -0.31 0.36 -1.79
everyone 650 -1.18 0.36 -2.09 0.36 -1.79
attract 1296 2.30 0.31 1.50 0.32 -1.80
along 388 3.48 0.53 2.23 0.45 -1.80
most 88 -0.38 0.31 -1.16 0.30 -1.81
brings 196 0.44 0.29 -0.29 0.28 -1.81
from 26 -1.58 0.40 -2.58 0.38 -1.81
together 294 -1.11 0.36 -2.06 0.38 -1.81
energy 830 -1.22 0.34 -2.07 0.32 -1.82
protect 902 -0.24 0.26 -0.91 0.26 -1.82
yet 311 -0.59 0.34 -1.48 0.35 -1.82
association 1593 2.68 0.29 1.93 0.29 -1.83
would 36 1.52 0.29 0.73 0.32 -1.83
researcher 1643 4.24 0.43 3.14 0.42 -1.83
care 313 0.14 0.31 -0.69 0.33 -1.83
impossible 1348 1.12 0.30 0.34 0.30 -1.84
already 302 0.24 0.31 -0.58 0.32 -1.84
transport 1208 2.33 0.28 1.60 0.28 -1.84
demonstrate 1270 2.11 0.31 1.30 0.31 -1.85
enjoy 504 -2.56 0.61 -6.16 1.84 -1.86
ask 134 -0.89 0.37 -1.85 0.36 -1.86
opinion 656 0.60 0.22 0.02 0.22 -1.86
dollar 970 1.03 0.22 0.45 0.22 -1.86
get 43 -0.70 0.32 -1.55 0.32 -1.88
free 395 -2.50 0.54 -4.67 1.02 -1.88
photograph 1180 0.03 0.37 -1.11 0.48 -1.88
favorite 998 -0.45 0.26 -1.17 0.28 -1.88
objective 1400 2.60 0.29 1.84 0.28 -1.89
husband 801 0.31 0.24 -0.33 0.24 -1.89
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ltems number measure model SE measure model SE difference
customer 487 0.62 0.29 -0.16 0.29 -1.90
sometimes 444 -0.01 0.29 -0.82 0.31 -1.91
stress 1042 -1.87 0.39 -2.91 0.38 -1.91
device 1523 -0.15 0.41 -1.36 0.48 -1.92
section 668 0.91 0.21 0.34 0.21 -1.92
information 213 -0.56 0.34 -1.47 0.33 -1.92
put 139 0.28 0.30 -0.58 0.33 -1.93
case 168 -1.38 0.36 -2.42 0.40 -1.93
much 91 1.35 0.30 0.53 0.30 -1.93
condition 445 -1.57 0.40 -2.65 0.39 -1.93
myself 669 -1.27 0.31 -2.16 0.34 -1.93
sleep 826 -1.96 0.44 -3.18 0.45 -1.94
announce 1002 0.93 0.21 0.34 0.22 -1.94
shoe 1474 0.56 0.33 -0.42 0.38 -1.95
risk 545 -1.07 0.37 -2.09 0.37 -1.95
any 83 0.74 0.29 -0.06 0.29 -1.95
drive 387 -1.82 0.43 -3.17 0.54 -1.96
strike 776 1.16 0.22 0.55 0.22 -1.96
game 393 -2.01 0.45 -3.50 0.61 -1.97
determine 708 2.63 0.25 1.92 0.26 -1.97
country 143 -1.52 0.44 -2.73 0.42 -1.99
represent 658 2.81 0.23 2.16 0.23 -2.00
pair 1090 0.31 0.34 -0.77 0.42 -2.00
imagine 923 -0.71 0.29 -1.53 0.29 -2.00
establish 696 1.58 0.20 1.00 0.21 -2.00
recognize 733 2.16 0.24 1.48 0.24 -2.00
measure 532 1.86 0.33 0.91 0.34 -2.01
aim 794 0.29 0.23 -0.38 0.24 -2.02
ahead 973 2.64 0.24 1.97 0.23 -2.02
baby 870 -2.08 0.45 -3.82 0.73 -2.03
medium 689 1.04 0.21 0.43 0.21 -2.05
recommend 1005 1.02 0.21 0.39 0.22 -2.07
wonder 665 -0.12 0.24 -0.84 0.25 -2.08
research 423 -0.57 0.32 -1.53 0.33 -2.09
yeah 975 -0.25 0.25 -1.02 0.27 -2.09
create 386 -0.17 0.30 -1.06 0.30 -2.10
teach 539 -1.74 0.46 -3.15 0.49 -2.10
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ltems number measure model SE measure model SE difference
customer 487 0.62 0.29 -0.16 0.29 -1.90
sometimes 444 -0.01 0.29 -0.82 0.31 -1.91
stress 1042 -1.87 0.39 -2.91 0.38 -1.91
device 1523 -0.15 0.41 -1.36 0.48 -1.92
section 668 0.91 0.21 0.34 0.21 -1.92
information 213 -0.56 0.34 -1.47 0.33 -1.92
put 139 0.28 0.30 -0.58 0.33 -1.93
case 168 -1.38 0.36 -2.42 0.40 -1.93
much 91 1.35 0.30 0.53 0.30 -1.93
condition 445 -1.57 0.40 -2.65 0.39 -1.93
myself 669 -1.27 0.31 -2.16 0.34 -1.93
sleep 826 -1.96 0.44 -3.18 0.45 -1.94
announce 1002 0.93 0.21 0.34 0.22 -1.94
shoe 1474 0.56 0.33 -0.42 0.38 -1.95
risk 545 -1.07 0.37 -2.09 0.37 -1.95
any 83 0.74 0.29 -0.06 0.29 -1.95
drive 387 -1.82 0.43 -3.17 0.54 -1.96
strike 776 1.16 0.22 0.55 0.22 -1.96
game 393 -2.01 0.45 -3.50 0.61 -1.97
determine 708 2.63 0.25 1.92 0.26 -1.97
country 143 -1.52 0.44 -2.73 0.42 -1.99
represent 658 2.81 0.23 2.16 0.23 -2.00
pair 1090 0.31 0.34 -0.77 0.42 -2.00
imagine 923 -0.71 0.29 -1.53 0.29 -2.00
establish 696 1.58 0.20 1.00 0.21 -2.00
recognize 733 2.16 0.24 1.48 0.24 -2.00
measure 532 1.86 0.33 0.91 0.34 -2.01
aim 794 0.29 0.23 -0.38 0.24 -2.02
ahead 973 2.64 0.24 1.97 0.23 -2.02
baby 870 -2.08 0.45 -3.82 0.73 -2.03
medium 689 1.04 0.21 0.43 0.21 -2.05
recommend 1005 1.02 0.21 0.39 0.22 -2.07
wonder 665 -0.12 0.24 -0.84 0.25 -2.08
research 423 -0.57 0.32 -1.53 0.33 -2.09
yeah 975 -0.25 0.25 -1.02 0.27 -2.09
create 386 -0.17 0.30 -1.06 0.30 -2.10
teach 539 -1.74 0.46 -3.15 0.49 -2.10
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pass 416 -0.67 0.32 -1.64 0.33 -2.11
completely 959 -0.06 0.24 -0.81 0.26 -2.12
side 276 0.50 0.30 -0.40 0.30 -2.12
public 287 0.50 0.30 -0.40 0.30 -2.12
traditional 991 0.44 0.23 -0.27 0.24 -2.14
inside 660 0.26 0.22 -0.42 0.23 -2.14
release 786 -0.38 0.26 -1.20 0.28 -2.15
excited 1140 1.22 0.27 0.40 0.27 -2.15
switch 1461 0.56 0.33 -0.56 0.40 -2.16
design 441 -1.13 0.36 -2.23 0.36 -2.16
decide 359 0.68 0.29 -0.21 0.29 -2.17
professional 935 -1.59 0.38 -2.82 0.42 -2.17
agency 969 242 0.23 1.71 0.23 -2.18
worker 673 -0.92 0.28 -1.84 0.31 -2.20
importance 1142 1.50 0.26 0.69 0.26 -2.20
however 203 0.14 0.30 -0.83 0.32 -2.21
space 552 -1.73 0.39 -3.15 0.51 -2.21
proposal 978 2.53 0.23 1.81 0.23 -2.21
among 376 2.64 0.40 1.46 0.35 -2.22
guest 1428 -0.84 0.49 -3.38 1.03 -2.23
expect 314 2.65 0.41 1.42 0.37 -2.23
note 384 4.96 1.02 2.44 0.48 -2.24
attend 819 1.36 0.21 0.68 0.22 -2.24
too 118 -0.20 0.32 -1.25 0.34 -2.25
color 378 -1.82 0.43 -3.50 0.61 -2.25
evening 679 0.05 0.23 -0.70 0.24 -2.26
parent 297 -0.23 0.31 -1.24 0.32 -2.27
class 362 -1.49 0.39 -2.91 0.49 -2.27
principal 1553 3.24 0.32 2.26 0.29 -2.27
through 108 1.30 0.29 0.30 0.33 -2.28
replace 992 2.16 0.22 1.45 0.22 -2.28
transfer 1108 6.68 1.02 4.08 0.47 -2.32
agree 420 0.08 0.29 -0.92 0.32 -2.32
contact 600 0.07 0.29 -0.90 0.30 -2.32
final 698 -0.29 0.25 -1.13 0.26 -2.33
recall 1386 3.76 0.37 2.64 0.30 -2.35
military 758 0.91 0.22 0.16 0.23 -2.36
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NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
ltems number measure model SE measure Mmodel SE Ddifference
mile 777 0.61 0.23 -0.16 0.23 -2.37
safe 1025 -0.24 0.25 -1.10 0.26 -2.38
step 477 -0.50 0.31 -1.57 0.32 -2.40
communication 989 -0.99 0.30 -2.12 0.36 -2.41
round 519 0.91 0.30 -0.15 0.32 -2.42
complex 1045 0.00 0.24 -0.84 0.25 -2.42
store 617 -1.32 0.37 -2.70 0.43 -2.43
effective 1029 1.32 0.21 0.58 0.22 -2.43
different 149 0.10 0.31 -1.02 0.34 -2.43
alternative 1088 3.62 0.33 2.55 0.29 -2.44
generation 996 -0.91 0.29 -2.00 0.34 -2.44
something 138 -0.52 0.34 -1.72 0.35 -2.46
native 1637 1.39 0.32 0.29 0.31 -2.47
magazine 983 0.28 0.23 -0.56 0.25 -2.47
context 1047 2.52 0.22 1.75 0.22 -2.47
become 141 -0.20 0.32 -1.36 0.34 -2.48
indeed 697 3.48 0.27 2.56 0.25 -2.50
document 881 -0.18 0.26 -1.16 0.29 -2.52
major 438 0.73 0.28 -0.33 0.31 -2.54
course 164 0.1 0.29 -0.96 0.30 -2.56
compare 614 1.85 0.22 1.05 0.22 -2.57
display 1107 1.64 0.26 0.69 0.26 -2.58
away 234 1.79 0.33 0.56 0.34 -2.60
exchange 1013 0.37 0.22 -0.48 0.24 -2.61
future 370 -0.45 0.31 -1.66 0.34 -2.63
company 107 -0.41 0.33 -1.72 0.35 -2.72
agent 990 1.92 0.22 1.07 0.22 -2.73
secret 1274 -0.59 0.46 -3.07 0.78 -2.74
restaurant 918 -1.91 0.42 -4.22 0.73 -2.74
machine 745 -0.56 0.28 -1.67 0.29 -2.75
figure 357 0.68 0.29 -0.45 0.29 -2.76
form 257 0.68 0.30 -0.49 0.30 -2.76
sure 279 0.68 0.30 -0.49 0.30 -2.76
process 286 0.68 0.30 -0.49 0.30 -2.76
shoot 1001 1.10 0.21 0.25 0.22 -2.79
reply 1106 2.58 0.26 1.55 0.26 -2.80
bear 455 -0.60 0.31 -1.91 0.35 -2.80
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NGSL Orthographic Orthographic ~ Phonological Phonological Standardized
ltems Number Measure Model SE Measure Model SE Difference
SO 32 -0.06 0.29 -1.25 0.31 -2.80
safety 1309 0.94 0.31 -0.38 0.35 -2.82
produce 417 0.49 0.29 -0.72 0.31 -2.85
tell 103 0.19 0.30 -1.13 0.34 -2.91
moment 397 1.56 0.31 0.29 0.29 -2.99
reach 380 1.02 0.29 -0.21 0.29 -3.00
example 235 -0.56 0.34 -2.06 0.36 -3.03
judge 993 1.73 0.22 0.78 0.22 -3.05
be 2 0.65 0.28 -0.61 0.30 -3.07
private 648 -0.32 0.28 -1.63 0.32 -3.08
brief 1268 2.59 0.32 1.20 0.31 -3.12
application 883 0.07 0.25 -1.16 0.29 -3.21
tough 1467 1.05 0.30 -0.56 0.40 -3.22
head 259 -0.98 0.35 -2.96 0.49 -3.29
business 211 -1.37 0.41 -3.86 0.62 -3.35
pressure 809 0.37 0.24 -0.84 0.26 -3.42
option 859 1.08 0.22 -0.01 0.23 -3.42
fire 613 -0.65 0.30 -2.37 0.39 -3.50
technology 563 -0.47 0.30 -2.20 0.38 -3.57
area 204 -1.21 0.39 -3.86 0.62 -3.62
about 37 0.02 0.29 -1.65 0.32 -3.87
chief 1153 1.85 0.27 -0.26 0.36 -4.69
campaign 647 0.97 0.22 -0.71 0.27 -4.82
exercise 916 -0.24 0.26 -3.21 0.48 -5.44
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APPENDIX L

ORTHOGRAPHIC AND PHONOLOGICAL PERSON ESTIMATES STANDARDIZED DIFFERENCE VALUES

This appendix presents each participant’s (i.e., person’s) Rasch orthographic and phonological ability estimate and their model
standard deviation values. These values were used to calculate standardized difference values, which indicated whether a
person displayed greater knowledge of items when they were presented in their orthographic or phonological forms. A
standardized difference value greater than +2.00 suggests a significant difference, meaning that the participant demonstrated
greater knowledge of orthographically presented items. These participant numbers are highlighted in dark grey. Participants
with standardized difference values less than -2.00 demonstrated greater knowledge of phonologically presented items. These
participant numbers are highlighted in light grey. Participants with standardized difference values between + 2.00 displayed a
comparable degree of knowledge of items presented in either modality. The participants are ordered based on their

standardized difference values, from the highest to the lowest.

Orthographic Orthographic ~ Phonological Phonological Standardized
Persons measure model SE measure model SE difference
1116 3.84 0.12 -0.99 0.09 32.20
1148 0.54 0.10 -1.91 0.11 16.48
1003 0.59 0.12 -1.88 0.11 15.17
1139 0.34 0.10 -1.57 0.08 14.91
1070 0.24 0.10 -1.76 0.10 14.14
1059 0.76 0.09 -0.90 0.08 13.79
1121 3.81 0.12 1.85 0.09 13.07

1142 1.33 0.10 -0.33 0.08 12.96
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Orthographic Orthographic Phonological Phonological Standardized
Persons measure model SE measure model SE difference
1080 0.25 0.09 -1.38 0.09 12.81
1146 1.07 0.16 -1.31 0.10 12.61
1143 2.33 0.10 0.55 0.10 12.59
1133 2.54 0.10 0.99 0.08 12.10
1079 -0.21 0.09 -1.73 0.09 11.94
1092 2.01 0.10 0.34 0.10 11.81
1025 3.19 0.1 1.61 0.08 11.62
1123 2.35 0.09 0.98 0.08 11.38
1114 1.87 0.09 0.51 0.08 11.29
1056 -0.46 0.09 -1.87 0.09 11.08
1108 2.84 0.11 1.27 0.09 11.05
1125 2.52 0.09 1.25 0.08 10.55
1109 3.58 0.16 1.70 0.09 10.24
1083 -0.17 0.08 -1.31 0.08 10.08
1100 2.08 0.09 0.50 0.13 9.99
1077 1.15 0.10 -0.19 0.09 9.96
1067 -0.25 0.09 -1.54 0.10 9.59
1029 2.14 0.09 0.99 0.08 9.55
1055 1.40 0.1 0.06 0.09 9.43
1046 4.18 0.14 2.62 0.09 9.37
1076 0.09 0.08 -0.97 0.08 9.37
1087 0.87 0.10 -0.39 0.09 9.37
1119 1.93 0.09 0.82 0.08 9.22
1140 1.81 0.23 -0.49 0.10 9.17
1011 0.87 0.1 -0.47 0.10 9.01
1074 0.89 0.09 -0.17 0.08 8.80
1024 -0.87 0.08 -1.92 0.09 8.72
1010 1.35 0.09 0.36 0.08 8.22
1058 -0.46 0.08 -1.38 0.08 8.13
1112 2.86 0.10 1.77 0.09 8.10
1105 2.23 0.12 1.00 0.10 7.87
1110 2.37 0.09 1.26 0.11 7.81
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Orthographic Orthographic Phonological Phonological Standardized
Persons measure model SE measure model SE difference
1082 0.93 0.10 -0.10 0.09 7.66
1060 -0.61 0.09 -1.64 0.10 7.66
1103 1.51 0.09 0.60 0.08 7.56
1131 1.95 0.09 1.05 0.08 7.47
1097 1.52 0.10 0.41 0.11 7.47
1035 1.62 0.09 0.73 0.08 7.39
1063 0.07 0.09 -0.86 0.09 7.31
1009 0.86 0.10 -0.08 0.09 6.99
1052 0.15 0.10 -0.83 0.10 6.93
1095 1.72 0.09 0.84 0.09 6.91
1101 2.56 0.09 1.70 0.09 6.76
1014 0.65 0.08 -0.11 0.08 6.72
1120 2.64 0.10 1.75 0.09 6.62
1061 -0.81 0.10 -1.78 0.11 6.52
1049 1.55 0.09 0.72 0.09 6.52
2075 0.76 0.35 -4.63 0.75 6.51
1091 1.74 0.11 -0.62 0.35 6.43
1084 -0.32 0.09 -1.10 0.09 6.13
1135 2.56 0.13 1.63 0.08 6.09
1022 2.82 0.10 2.01 0.09 6.02
1088 2.47 0.13 1.45 0.11 5.99
1057 0.56 0.09 -0.14 0.08 5.81
1107 1.65 0.09 0.96 0.08 5.73
1071 0.29 0.09 -0.41 0.09 5.50
1094 1.68 0.10 0.95 0.09 5.43
2027 0.63 0.35 -2.11 0.37 5.38
1043 1.92 0.09 1.24 0.09 5.34
1098 1.76 0.10 1.02 0.10 5.23
1027 2.06 0.09 1.43 0.08 5.23
1086 2.19 0.1 1.42 0.10 5.18
1075 -0.47 0.10 -1.19 0.10 5.09
1068 -0.05 0.12 -0.91 0.12 5.07
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Orthographic Orthographic Phonological Phonological Standardized
Persons measure model SE measure model SE difference
1017 1.41 0.10 0.73 0.09 5.05
1039 2.49 0.09 1.89 0.08 4.98
1036 1.37 0.10 0.72 0.09 4.83
2003 1.85 0.40 -0.63 0.34 4.72
1089 1.92 0.10 1.29 0.09 4.68
1090 1.44 0.10 0.78 0.10 4.67
2040 3.24 0.48 0.49 0.36 4.58
1062 0.46 0.08 -0.05 0.08 4.51
1023 1.71 0.1 1.05 0.10 4.44
2060 0.86 0.39 -1.49 0.36 4.43
1129 1.53 0.09 0.97 0.09 4.40
1019 0.94 0.10 0.35 0.09 4.39
1085 -0.44 0.08 -0.93 0.08 4.33
1128 1.41 0.09 0.89 0.08 4.32
2066 -0.20 0.34 -2.40 0.39 4.25
1034 0.82 0.08 0.34 0.08 4.24
2041 2.31 0.36 0.16 0.36 4.22
2071 1.18 0.35 -1.10 0.44 4.06
1065 -0.66 0.09 -1.16 0.09 3.93
2056 2.44 0.36 0.53 0.35 3.80
1048 3.17 0.10 2.66 0.09 3.79
1026 2.54 0.1 1.98 0.10 3.77
2010 1.94 0.42 -0.07 0.35 3.68
1051 1.74 0.10 1.23 0.10 3.61
1124 1.85 0.09 1.42 0.08 3.57
2034 2.49 0.39 0.56 0.38 3.54
2039 0.66 0.37 -1.31 0.42 3.52
1064 0.94 0.10 0.45 0.10 3.46
1045 2.63 0.09 2.19 0.09 3.46
1041 3.92 0.13 3.34 0.11 3.41
1073 -1.04 0.15 -1.76 0.15 3.39
1066 -2.26 0.1 -2.78 0.11 3.34




90§

Orthographic Orthographic Phonological Phonological Standardized
Persons measure model SE measure model SE difference
1004 1.04 0.17 0.27 0.16 3.30
2050 2.18 0.36 0.53 0.35 3.29
2049 1.68 0.42 -0.10 0.36 3.22
1130 1.53 0.08 1.15 0.09 3.16
1020 1.56 0.11 1.10 0.10 3.09
2057 0.28 0.37 -1.24 0.35 2.98
2067 -0.40 0.36 -1.94 0.37 2.98
2020 0.64 0.36 -1.08 0.46 2.94
1053 0.17 0.09 -0.19 0.09 2.83
1033 3.61 0.19 2.92 0.16 2.78
2024 -0.27 0.36 -1.68 0.36 2.77
1040 1.70 0.10 1.31 0.10 2.76
1127 1.34 0.09 0.99 0.09 2.75
2015 3.48 0.67 1.39 0.37 2.73
2073 0.58 0.36 -0.84 0.38 2.71
1042 3.50 0.11 3.1 0.10 2.62
2061 -1.33 0.35 -2.67 0.38 2.59
2068 -0.85 0.45 -3.17 0.78 2.58
2042 1.68 0.35 0.41 0.35 2.57
1008 1.48 0.17 0.90 0.15 2.56
1072 -2.04 0.1 -2.43 0.1 2.51
1038 2.68 0.13 2.24 0.12 2.49
1031 1.76 0.10 1.41 0.10 2.47
1144 1.53 0.10 1.20 0.09 2.45
1037 1.61 0.08 1.34 0.08 2.39
2053 1.59 0.37 0.37 0.37 2.33
1099 1.56 0.14 1.18 0.09 2.28
1069 1.75 0.14 1.32 0.13 2.25
2008 0.37 0.36 -0.68 0.35 2.09
2012 -0.08 0.35 -1.19 0.41 2.06
1054 -1.19 0.10 -1.48 0.10 2.05
1021 2.49 0.10 2.23 0.09 1.93
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Orthographic Orthographic Phonological Phonological Standardized
Persons measure model SE measure model SE difference
1004 1.04 0.17 0.27 0.16 3.30
2050 2.18 0.36 0.53 0.35 3.29
2049 1.68 0.42 -0.10 0.36 3.22
1130 1.53 0.08 1.15 0.09 3.16
1020 1.56 0.11 1.10 0.10 3.09
2057 0.28 0.37 -1.24 0.35 2.98
2067 -0.40 0.36 -1.94 0.37 2.98
2020 0.64 0.36 -1.08 0.46 2.94
1053 0.17 0.09 -0.19 0.09 2.83
1033 3.61 0.19 2.92 0.16 2.78
2024 -0.27 0.36 -1.68 0.36 2.77
1040 1.70 0.10 1.31 0.10 2.76
1127 1.34 0.09 0.99 0.09 2.75
2015 3.48 0.67 1.39 0.37 2.73
2073 0.58 0.36 -0.84 0.38 2.71
1042 3.50 0.11 3.1 0.10 2.62
2061 -1.33 0.35 -2.67 0.38 2.59
2068 -0.85 0.45 -3.17 0.78 2.58
2042 1.68 0.35 0.41 0.35 2.57
1008 1.48 0.17 0.90 0.15 2.56
1072 -2.04 0.1 -2.43 0.11 2.51
1038 2.68 0.13 2.24 0.12 2.49
1031 1.76 0.10 1.41 0.10 2.47
1144 1.53 0.10 1.20 0.09 2.45
1037 1.61 0.08 1.34 0.08 2.39
2053 1.59 0.37 0.37 0.37 2.33
1099 1.56 0.14 1.18 0.09 2.28
1069 1.75 0.14 1.32 0.13 2.25
2008 0.37 0.36 -0.68 0.35 2.09
2012 -0.08 0.35 -1.19 0.41 2.06
1054 -1.19 0.10 -1.48 0.10 2.05
1021 2.49 0.10 2.23 0.09 1.93
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Orthographic Orthographic Phonological Phonological Standardized
Persons measure model SE measure model SE difference
1126 2.38 0.10 213 0.09 1.86
2037 0.00 0.37 -0.94 0.35 1.85
1016 -1.02 0.10 -1.28 0.10 1.84
1001 2.00 0.23 1.43 0.21 1.83
1137 1.45 0.08 1.23 0.09 1.83
1028 2.30 0.09 2.07 0.09 1.81
1078 0.03 0.08 -0.17 0.08 1.77
1044 1.64 0.08 1.44 0.08 1.77
1030 2.21 0.12 1.93 0.11 1.72
2043 0.06 0.36 -0.84 0.38 1.72
1081 -0.44 0.14 -0.78 0.14 1.72
1093 1.81 0.10 1.57 0.10 1.70
1012 1.21 0.09 1.00 0.09 1.65
1050 0.89 0.10 0.67 0.09 1.64
1104 1.49 0.10 1.28 0.09 1.56
2026 1.01 0.40 0.17 0.38 1.52
2063 1.02 0.38 0.24 0.35 1.51
1013 -0.43 0.21 -0.87 0.21 1.48
2021 1.55 0.36 0.83 0.36 1.41
2044 1.13 0.36 0.41 0.39 1.36
2064 -0.40 0.36 -1.05 0.35 1.29
1005 1.94 0.16 1.65 0.16 1.28
2058 1.18 0.41 0.46 0.39 1.27
2078 0.77 0.36 0.14 0.39 1.19
2051 0.34 0.36 -0.25 0.35 1.18
2018 0.47 0.36 -0.12 0.35 1.18
2023 1.68 0.36 1.09 0.36 1.16
2035 -0.30 0.36 -0.87 0.36 1.12
1006 1.50 0.31 1.06 0.26 1.09
2011 1.42 0.44 0.83 0.37 1.03
1002 2.73 0.29 2.32 0.28 1.02
2074 -0.66 0.43 -1.26 0.45 0.96
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Orthographic Orthographic Phonological Phonological Standardized
Persons measure model SE measure model SE difference
1111 2.09 0.09 1.97 0.09 0.94
2014 0.16 0.36 -0.33 0.39 0.92
2009 2.19 0.41 1.70 0.37 0.89
2062 4.11 0.63 3.38 0.58 0.85
2045 0.13 0.38 -0.31 0.35 0.85
2038 2.06 0.37 1.64 0.36 0.81
1015 1.39 0.09 1.30 0.09 0.71
2065 -1.42 0.49 -1.89 0.46 0.70
2032 0.74 0.37 0.41 0.39 0.61
2013 -1.32 0.37 -1.59 0.35 0.53
2030 1.60 0.37 1.32 0.39 0.52
2019 -0.46 0.36 -0.72 0.39 0.49
2069 0.23 0.37 -0.01 0.39 0.45
2048 -0.04 0.36 -0.25 0.35 0.42
2016 1.48 0.41 1.26 0.37 0.40
1032 1.82 0.10 1.77 0.10 0.35
2017 -0.76 0.42 -0.91 0.50 0.23
2028 -0.17 0.36 -0.25 0.35 0.16
1106 1.27 0.09 1.25 0.11 0.14
2059 0.72 0.39 0.70 0.36 0.04
1007 0.57 0.42 0.61 0.44 -0.07
1047 2.22 0.09 2.23 0.09 -0.08
2031 1.56 0.40 1.67 0.38 -0.20
1132 1.11 0.08 1.14 0.08 -0.27
2036 -0.70 0.42 -0.50 0.42 -0.34
2006 0.47 0.34 0.65 0.37 -0.36
2081 1.52 0.35 1.70 0.35 -0.36
2029 0.11 0.34 0.29 0.34 -0.37
2052 -0.01 0.37 0.19 0.35 -0.39
2082 -2.91 0.62 -2.49 0.62 -0.48
2076 0.98 0.37 1.27 0.36 -0.56
2070 2.09 0.45 2.46 0.43 -0.59
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Orthographic Orthographic Phonological Phonological Standardized
Persons measure model SE measure model SE difference
1136 1.98 0.09 2.07 0.12 -0.60
2046 -0.68 0.36 -0.37 0.35 -0.62
2072 -0.24 0.35 0.09 0.39 -0.63
2079 0.89 0.36 1.21 0.35 -0.64
2004 1.52 0.36 1.89 0.36 -0.73
1118 0.88 0.08 0.97 0.08 -0.80
2001 -0.68 0.36 -0.37 0.10 -0.83
2055 1.39 0.35 1.94 0.35 -1.11
2083 0.89 0.36 1.46 0.35 -1.14
1096 1.05 0.1 1.22 0.09 -1.20
2025 -2.08 0.54 -1.17 0.53 -1.20
2047 -0.41 0.36 0.31 0.36 -1.41
1141 0.69 0.09 1.02 0.21 -1.44
2007 -1.91 0.40 -1.10 0.34 -1.54
2022 -1.96 0.51 -0.88 0.45 -1.59
1134 1.95 0.09 217 0.10 -1.64
2033 0.23 0.35 1.14 0.36 -1.81
2054 0.85 0.36 1.81 0.38 -1.83
2080 -1.48 0.47 -0.33 0.41 -1.84
2002 0.14 0.39 1.22 0.35 -2.06
1145 0.31 0.10 0.81 0.09 -3.72
1117 1.78 0.09 2.60 0.09 -6.44
1102 0.72 0.08 1.86 0.09 -9.47
1115 -0.04 0.09 1.27 0.09 -10.29
1122 1.43 0.09 2.92 0.10 -11.08
1147 -1.42 0.1 0.65 0.15 -11.13
1138 -0.25 0.08 1.06 0.08 -11.58
1113 0.64 0.08 2.56 0.10 -14.99
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APPENDIX M

CORRELATION TABLES OF PREDICTOR VARIABLES BY CATEGORY

Frequency and Range Indices Correlations

Lexical variables 1 2 3 4 5 6 7 8 9
1. Orthgraphic Logits —
2. Phonological Logits .88 —
3. NGSL_Log_Frequency -.38 -.41 —
4. SUBTLEX_US_Log_Frequency -.53 -.53 .70 —
5. SUBTLEX UK Log_Frequency -.33 -.33 37 .56 —
6. BNC_Aggregate_Log_Frequency -.31 -.34 .79 .63 44 —
7. COCA_Aggregate_Log_Frequency -.43 -.45 .84 .78 43 .87 —
8. SUBTLEX_US_Log_Range -.51 -.53 .62 .94 46 .59 74 —
9. BNC_Aggregate_Log_Range -.25 -.30 .78 .60 .38 .90 .82 .62 —
10. COCA_Aggregate_Log Range -.38 -41 .82 .76 42 .85 97 g7 .88

Loanword Status Correlations

Lexical variables Orthgraphic item logits Phonological item logits

Loanword_Status Spearman’s rho (o) -0.35 -0.30
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Word Length Indices Correlations

Lexical variables

1

1. Orthgraphic Logits

2. Phonological Logits

3. Length_in_Letters

4. Length_in_Syllables

5. Length_in_Phonemes

6. Letters Per Word Sentence Measure

.88
42
.38
40
-.06

.33
.30
31
-.04

.85
.90
-.31

.84
-.01

-.16

Polysemy Value Correlations

Lexical variables 1

. Phonological Logits .88
. Polysemy_Oxford -40
. Polysemy_Oxford_Log -.46
. Polysemy_Merriam_Webster -.25
. Polysemy_Merriam_Webster Log -.26
. Polysemy_Collins -.30
. Polysemy_Collins_Log -.31
. Polysemy Wordnet -.01

OCoONOOOAPRWN -

. Orthgraphic Logits —

-.34
-.39
-.20
-.20
-.27
-.27

.00

.80
.56
.51
72
.62
-.01

.60
.65
.66

.74
.02

91
.82
T7
.03

73
.82
.04

.86
.03

.05

Psycholinguistc Norm Value Correlations

Lexical Variables

NO O WN -

. Orthgraphic Logits —

. Phonological Logits .88
. Concreteness_Brysbaert -.39
. Concreteness MRC -.29
. Imageability_ MRC -.38
. Familiarity_MRC -.50
. Meaningfulness MRC -.29

-.31
-.23
-.30
-.51
-.23

.90
.83
A2
46

.89
14
.53

19
.69

.29
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Contextual Distinctiveness Correlations

Lexical variables 1 2 3 4 5 6 7
1. Orthgraphic Logits —
2. Phonological Logits .88 —
3. CD_ USF -.48 -44 —
4. CD_USF_Log -.55 -.50 .81 —
5. CD_EAT .04 -.01 .02 .01 —
6. CD_McD 21 .25 -14 -13 -.02 —
7.CD_SemD A3 .06 -.10 -12 .02 -.18 —
8. CD_LSA top_three_cosine -.15 -12 A3 19 -13 .08 -.35 —
9. CD_LSA _cosine_similarity -.14 =11 A3 19 -1 .08 -.33 .88 —
10. CD_LSA average cosine  -.10 -.05 A1 15 -14 A3 -.44 74 74
Age of Acquisition Value Correlations

Lexical variables 1 2 3 4 5 6 7
1. Orthgraphic logits —
2. Phonological logits .88 —
3. AcA_Kuperman .60 57 —
4. AoA Kuperman_Sentence Measure .50 46 .75 —
5. AcA_LDA_Inverse_Similarity 41 41 .66 A7 —
6. AoA_LDA Inverse_Slope 31 31 49 .36 91 —
7. AoA_LDA _Above 40 27 .26 A48 31 .83 57 —
8. AoA_LDA Above 40 Polynomial 40 41 .65 46 .97 .81 .83
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Word Neighbor Correlations

*+"(-L('(0-+1 ! 2! 3! 41 5! 6! 7! 8! 9! 2l 2;! 22! 23! 24! 25! 26!
2<!I=/)>?/(@>""1 AA ! ! ! ! ! ! ! ! ! ! ! ! ! !
211
3<IB>#&#-#?2" (-1 <99 AA ! ! ! ! ! ! ! ! ! ! ! ! !
M2 11
4<1=/)>#CD K34 K2 AA ! ! ! ! ! ! ! ! ! ! ! !
5<I=/)>#CDC K2 K <46 AA
MF/+G%+&"H
6<!B>#&#CD K32 K26 1<84 1<48 AA
7<IB>#&#CDCI K32 K23 183 1<48 <! AA
8<B>#&#CDC K;7! K;6! <46 <59 1<42 1<42 AA
MF/+G%+&"H
O<IB>#&#CDC K;7! K;6! <46 1<58 1<43 1<4:! B AA
F/+GCI!

<IB>#&#J/(@>CD K23 K9 1<97 1<47 1<79 <77 1<4:! 1<4;! AA
2;<IB>#&#J/(@>C K23 K9 1<96 1<47 1<8:! 1<79 1<42 1<4;! <! AA

NpCl !

22IB>#&#J/(@>A K2 K9 1<48 1<92 1<42 1<4:! 1<78 <77 1<38 1<38 AA

IDCF/+G%+&'H

23<IB>#&#J/(@>C K22 K;! <46 1<93 1<42 1<4:! <77 <77 1<38 1<38 2<;; ! AA

HNDCF/+G%+&"HCI

24<I=[)>#C*+.CK'L! <48 <39 89 K49 K7 K79 K4 K39 K82 K8 K5;! K51  AA
25<!1=/)>#C*+.C! K45 K37 <77 1<6;! <76 <78 1<58 1<54 1<64 1<64 <683 <683 K86 AA
HNMK'1CF/+G%+&'H

26<!IB>#&#C*+.CK'1l <48 1<39 K76 K47 K86 K83 K42 K3 K69 K68 K49 K49 <! K83 AA
27<B>#&#C*+.Cl K38 K32 1<73 1<58 1<7:1 1<7:1 <683 1<63 1<6;! 1<6;! 1<62 1<5:1 K7:! 1<92 K8;!
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L1 Lexical Decision Accuracy and Reaction Time Correlations

Lexical variables 1 2 3 4 5 6 7 8 9
1. Orthgraphic Logits —
2. Phonological Logits .88 —
3.LD_Mean_RT 42 .38 —
4.L.D_Mean_RT Zscore .47 42 .93 —
5. LD_Mean_Accuracy -.06 -.06 -.05 -.04 —
6. WN_Mean_RT 37 .32 .46 .51 .00 —
7. WN_Zscore .38 .32 47 52 .01 .94 —
8. WN_Mean_Accuracy  -.09 -10 -13 -15 -.01 -13 -13 —
9. LD_Brysbaert -.06 -.06 -.04 -.04 .01 -.02 -.03 .03 —
10. LD _Brysbaert_Log -.06 -.06 -.04 -.04 .01 -.02 -.03 .04 1.00

L2 Lexical Decision Accuracy and Reaction Time Correlations
I 2 3 4 5
1. Orthgraphic Logits
2. Phonological Logits —
3. L2_Accuracy -.32 -.35 —
4.12 Accuracy_Logit Transformed -.41 -44 .90 —
5. L2 _RT_Correct_Mean 44 -40 -42 —
6. L2 RT Zscore Correct Mean 46 -44 -.45 .94
Affective Variable Correlations
Lexical variables 1 2 3 4

1. Orthgraphic Logits —
2. Phonological Logits .88 —
3. Valence -.06 -.05 —
4. Arousal .09 .09 -13 —
5. Dominance -.05 -.04 45 37
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Sentence-Level Variable Correlations

Lexical variables 1 2 3
1. Orthgraphic Logits —
2. Phonological Logits .88 —
3. AoA_Kuperman_Sentence_Measure .50 46 —
4. Letters Per Word Sentence Measure -.06 -.04 -.04




