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ABSTRACT 

 

 This study was an investigation into the aural and written receptive knowledge 

of the English semantics of English lexis that is loanwords in the Japanese language and 

the predictive strength of the variables of semantic distance, concreteness/abstractness, 

polysemy, phonological distance, number of syllables, number of phonemes, number of 

letters, part of speech (POS), English Frequency, and frequency in Japanese in relation 

to accurate semantic knowledge. 

 The participants (N = 215) were first- and second-year, non-English majors at a 

large university in Western Japan. The participants were from 10 intact English classes 

focused on reading, writing, and communication skills. Data were collected using eight 

instruments: the Listening Vocabulary Levels Test, Aural Loanword Test, Aural Non-

Loanword Test, New Vocabulary Levels Test, Written Loanword Test, Written Non-

Loanword Test, and Japanese Loanword Frequency Rating Task. Additionally, data 

were collected from five Japanese L1 speakers highly proficient at English on the 

Semantic Distance Rating Task. The data were first analyzed using the Rasch 

dichotomous model to examine instrument reliability and validity as well as to 

transform the data into Rasch person ability estimates and Rasch item ability estimates. 

Pearson correlations were used to determine the strength of the relationship between 

loanwords and non-loanwords. Repeated-measures ANOVA—with follow up t-tests 

were used to determine the differences between the four semantic tests: the Aural 

Loanword Test, the Aural Non-Loanword Test, the Written Loanword Test, and the 

Written Non-Loanword Test. Four multiple linear regression analyses were conducted 

using the predictor variables semantic distance, concreteness/abstractness, phonological 
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distance, number of syllables, number of phonemes, number of letters, part of speech, 

English Frequency, and frequency in Japanese.  

 The results of the Pearson analyses showed strong correlations between the aural 

and written loanword and non-loanword measures. This finding indicated that the 

participants’ knowledge of loanwords was relatively equivalent to their knowledge of 

non-loanwords. The results of the comparison between aural and written loanword 

knowledge showed that written knowledge of loanwords was greater than aural 

knowledge of loanwords. Further comparisons between the loanword and non-loanword 

tests showed that receptive aural non-loanword knowledge was greater than aural 

loanword knowledge, and that written non-loanword knowledge was greater than 

written loanword knowledge. These comparisons showed that English semantic 

knowledge of loanwords was less accurate than that of non-loanwords, which implied 

that the accurate acquisition of English semantic knowledge of loanwords was impeded 

by Japanese L1 lexical knowledge. The results of the multiple regressions indicated that 

the only substantial predictor of lexical acquisition for both loanwords and non-

loanwords in both modalities (aural and written) was English Frequency. Although the 

effect size of English frequency was substantial, it was less so on the aural and written 

loanword measures. This finding implied that English linguistic gains of repeated 

exposure were most likely muted by entrenched L1 semantic knowledge. Overall, the 

results showed that loanwords are generally acquired with greater difficulty than non-

loanwords and that they should not always be considered a form of receptive knowledge 

of English lexis.  
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CHAPTER 1 

INTRODUCTION 

 

The Background of the Study 

The Japanese language has been incorporating words from other languages for 

centuries. In ancient times, the Korean and Chinese languages were the main contributors 

because of their geographical proximity and cultural influence on Japanese society; in the 

eighth century, Chinese was considered the language of the aristocrats, being used 

principally in law, academics, and religion (Loveday, 1996). In the same way that Latin 

represented a linguistic status symbol of the elite and the educated in Europe, so did the 

Chinese language in Japan. Just after this period, the Japanese began creating their own 

system of written language based upon Chinese characters (kanji), but using Japanese 

spoken lexis to substitute for the Chinese pronunciation. The constant and gradual 

application of the language in this manner began to produce a more purely Japanese lexis 

and grammar-based system, and the Chinese behind this language formed a Sino-

Japanese mix (Irwin, 2011; Loveday, 1996). This intertwining of the two languages, with 

Chinese phonology as a secondary or alternative aural representation of many words, is 

so prevalent in the Japanese language that they are considered indivisible (Miller, 1967). 

By the end of the Edo period in Japan, the importation of the Chinese language 

began to wane as the country started shifting its focus in a different global direction. 

Since the beginning of the early 20th century, while the country sought to reposition itself 

toward westernized modernization, English has been the primary contributor, providing 



 2 

most loanwords of common use in Japanese society (Tomoda, 1999). Along with western 

dress, technology, and cultures, Japanese society slowly began to incorporate English 

words, such as shirt (シャツ, shyatsu), computer (コンピューター, konpyuutaa), and 

democracy (デモクラシー, demokurashii), to express these new additions in their lives. 

This practice has continued to the present day, increasingly gathering momentum in the 

rate and volume of loanwords adopted by society in the social and academic fields 

(Daulton, 2008). 

Some loanwords, such as computer or camera, and particularly technical ones, 

such as software, digital, and Internet, have no traditional Japanese language 

correspondent. Sanseido, one of the largest publishers in Japan, released a katakana1 

loanword dictionary (Sanseido, 2010), which includes 48,100 entries. The sheer size of 

this volume is a testament to the degree to which loanwords have grown in use in modern 

Japan since World War II. Having been incorporated on such a large scale and to such a 

great degree into the Japanese vernacular, these loanwords have ceased to be foreign 

words, and have become words of foreign origin absorbed into the Japanese language. 

At the same time, there has been a growing gap in knowledge between different 

age groups and their use of loanwords, with older people falling behind in their 

knowledge of the meaning of new and trendy loanwords, such as reduce (リデュース, 

ridyuusu) and pricing (プライシング, puraishingu) (Daulton, 2008). Two surveys 

conducted by the National Institute of Japanese Language and Linguistics (NINJAL, 

2006) found that people over the age of 60 were much less approving of the use of 

 
1 Katakana is a Japanese phonemic orthographic system of writing. 
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loanwords and less likely to understand their meaning. Growth in social discontent at the 

prevalent use of loanwords in mainstream media has even led to lawsuits. In 2013, a 71-

year-old man from Gifu Prefecture sued NHK, which is the largest public television and 

radio broadcaster in Japan, because of its use of loanwords (Osaki, 2013). He cited severe 

mental duress at being unable to understand certain news segments and television 

programs. This case clearly demonstrates the frustration of the older generation and their 

negative view towards what was described in the lawsuit as a rapid Americanization of 

Japanese society and a loss of cultural identity. 

With this rapid increase in loanwords over time, there has also been an equally 

dramatic change of their application, frequency, and type. These loanwords also have a 

complex semantic relationship with their English counterparts, with meaning ranging 

from a one-to-one relationship (e.g., apple [アップル, appuru] and building [ビル, biru]) 

to having entirely different meanings (e.g., naive [ナイーブ, naiibu], which means pure, 

and tension [テンション, tenshiyon], which means energetic) (Irwin, 2011; Tomoda, 

1999) in the two languages. Where loanwords were previously used mainly for naming 

things that were new or had no Japanese equivalent (e.g., computer and digital), in recent 

years, they have been used to create original words (e.g., skinship [スキンシップ, 

skinshippu], which means physical contact between people who are close, and potatofry 

[ポテトフライ, potetofurai], which means french fries in American English), used as 

modifiers and verbs (e.g., happy [ハッピー, happii] and get [ゲット, getto]), used for 

affect (e.g., amazing [アメジング, amejingu]), or used as a status symbol (e.g., mansion 
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[マンション, manshiyon]) (Irwin, 2011). As mentioned previously, the use of loanwords 

has been building momentum with the younger generation of Japanese, giving them a 

status as cool or trendy, features that explain their rapid increase of use and acceptance by 

a large demographic of society (Daulton, 2008). 

Japan can be seen as a progressive society because of the way it has integrated 

and adapted many loanwords to suit the modern era and all the changes that come with it. 

Many of these loanwords have arguably become Japanese L1 lexical items. Until now, it 

remains unclear though what effect the L1 Japanese lexical representation of a loanword 

has on the accurate acquisition of its English semantics. 

 

Statement of the Problems  

Although loanwords are a prevalent part of Japanese society and language, there 

are still deficits in the field of linguistics regarding certain aspects of their effect on the 

accurate acquisition of the semantics of their English counterparts. In the current study, I 

address the following four problems based on research that has been conducted to date. 

The first problem is that little research has been conducted that adequately 

assesses the degree to which knowledge of English loanwords in Japanese contributes to 

or detracts from acquisition of the same lexis in English. Some researchers have taken the 

position that loanwords are beneficial linguistic stepping-stones towards English 

acquisition (Daulton, 2008; Harris, 2019). In writing about the ease or difficulty of 

acquiring a word, Nation (2013) stated, “The word may also be easy to learn because it is 
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a loan word or cognate in the learner’s L1” (p. 40). Although so far, the research 

conducted has not sufficiently substantiated this claim. 

The second problem is that although some research has been conducted using 

visual input alone, researchers have not assessed Japanese learners’ semantic knowledge 

of loanwords using both aural and visual input, which represent the two domains of 

receptive knowledge in linguistics. To facilitate a greater understanding of the nature of 

English loanwords, it is important to assess and compare learner knowledge of these 

words in both of these domains because it is possible that learners’ knowledge in the two 

domains differs. 

The third problem is that researchers have only investigated two variables that 

affect the acquisition of loanwords. Within the context of English loanwords in Japanese, 

the degree of semantic distance and English frequency have been the only sub-categories 

used to investigate loanwords (Daulton, 2008). However, researchers have not addressed 

the possibility that other factors such as semantic distance, number of letters, number of 

syllables, number of phonemes, part of speech (POS), English Frequency, and frequency 

in Japanese also potentially influence the accuracy of the acquisition of English lexis. 

The fourth problem is that most research has been flawed methodologically in at 

least one of two ways. The first way is that a great deal of the research outside of self-

reported surveys has been conducted using a small number of participants and/or an 

inadequate number of test items to generalize the results with confidence (Harris, 2019). 

The second way is that most studies conducted in Japan have been flawed by inaccurate 

measurement. Examples of inaccurate measurement are using self-reported knowledge 
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(Stubbe, 2014), measuring orthographic familiarity as opposed to semantic knowledge 

(Rogers et al., 2015), or employing tasks that depend on English language proficiency 

(Masson, 2013). Although these were valid attempts to isolate the factors under 

investigation, a lack of isolation of the skill being measured or the influence of factors 

that were unaccounted for reduced the viability of the studies. 

 

Purposes and Significances of the Study 

The primary purpose of this study is to measure and compare the accuracy of 

Japanese learners’ aural and visual receptive knowledge of English semantics for 

loanwords and non-loanwords. At the center of the study is the investigation of the claim 

that loanwords are a form of receptive knowledge of English vocabulary for Japanese 

students (Daulton, 2008), and that loanwords therefore positively affect English learning 

outcomes. By using studies such as Takashima (2009) as an assessment framework, 

semantic knowledge was tested without the influence of other linguistic skills. In that 

study, Takashima measured lexical knowledge of Japanese participants by having them 

translate English lexis into their semantic Japanese counterpart. 

First, I compared the learners’ accuracy of their semantic knowledge of English 

loanwords with their semantic knowledge of English non-loanwords. By comparing these 

two categories of lexis, I could assess the differences between the learners’ knowledge of 

the English semantics of loanwords compared to non-loanwords. The data from this 

comparison were used to answer the most critical question related to loanwords research 

in Japan: Is there a systematic difference between learner understanding of loanwords and 
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non-loanwords? This question is important for researchers in the field of second language 

vocabulary acquisition because of the large number of English loanwords in the Japanese 

lexicon (Daulton, 2008). To understand the facilitative or adverse effects of loanwords on 

lexical acquisition, it was necessary to compare learner knowledge of loanwords with 

non-loanwords. These results are useful for educators because many high-frequency 

words in English are also loanwords (Jordan, 2012). A better understanding of how 

loanwords affect English acquisition can help educators design and implement foreign 

language curricula. 

Second, I investigated the accuracy of learner knowledge of the English semantics 

of loanwords and non-loanwords through the medium of aural input and visual input. A 

comparison of aural versus written outcomes adds greater understanding to the role of L1 

phonological influence and provides a more complete understanding of learners’ 

receptive knowledge of loanwords in the Japanese context. English loanwords in 

Japanese go through a phonological shift when adopted because of differences in the 

sound systems and orthographies of the two languages (Irwin, 2011). A comparison of 

the aural and visual comprehension of loanwords can reveal the similarities and 

differences between the two, what has been acquired, and how they interact. It is possible 

that because of differences in frequency between the two modalities, some lexis was 

more well known in one domain than in the other. Loanwords that are less transparent 

orthographically (e.g., position and highlight) might present learners with the greatest 

difficulty on the visual test versus words that are more orthographically transparent (e.g., 

gap and text). Words with an increased or reduced number of syllables through 
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phonological adaptation into a loanword (e.g., happening [English /hæpenɪŋ/ vs Japanese 

/hɒpu:nɪəngu:/] and advantage [English /ædvæntɪdʒ/ vs Japanese /ɒdəʊbɒnteɪdʒɪə/) are 

likely more difficult for learners on the aural test. Further understanding of this area 

would be beneficial to the creation and implementation of English language programs 

and the assessment of Japanese learners of English lexical knowledge. 

Third, I investigated the effect of ten variables on semantic accuracy: semantic 

distance, concrete/abstract, polysemy, phonological distance, number of syllables, 

number of phonemes, number of letters, part of speech, English frequency, and subjective 

frequency in Japanese. To date, researchers have not examined factors outside of 

semantic distance and English frequency that might affect loanword acquisition. This 

research provides insight into the strength of the relationship of the factors with the 

accurate receptive knowledge of the English semantics of loanwords. This knowledge 

adds greater understanding to the effect of semantic distance and frequency of the lexis in 

English and provides new insight into the relationship of the other linguistic factors and 

how they interact with accurate semantic knowledge of loanword items. 

Fourth, I measured the outcomes on 270 loanword (k = 135) and non-loanword (k 

= 135) items from a large number of participants (n = 215) with different levels of 

English proficiency. Semantic proficiency was measured using pretests. Participants were 

measured on their receptive knowledge of the English semantics of loanwords and non-

loanwords without introducing confounding variables by avoiding tasks that required 

linguistic capabilities outside of word recognition and semantic activation. This 

methodology provided a more accurate understanding of Japanese learners’ knowledge of 
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the English semantics of loanwords compared with previous studies. With the 

incorporation of a large sample size of participants and items, the results have greater 

generalizability and methodological validity than previous research. 

 

The Audience for the Study 

This study benefits three groups: researchers, educators, and curriculum and 

material developers. It adds to the knowledge of SLA researchers in the field of 

linguistics who can benefit in understanding the effects of L1 transfer on second language 

acquisition regarding Japanese lexical items that originated from English. It also broadens 

the understanding of phonological influence on the recognition and activation of lexical 

representation and the retrieval of L2 semantic knowledge. This research has 

ramifications for the methods and assumptions regarding testing of English vocabulary 

size among Japanese learners of English. 

This study can also benefit educators in the creation of curricula and materials 

designed for Japanese learners of English. If the acquisition of English loanwords differs 

from that of non-loanwords, educators need to adjust the instruction and assumptions 

surrounding them. This study provides a more definitive understanding as to whether 

loanwords require more explicit instruction or less explicit instruction for Japanese 

learners of English compared to non-loanwords. 

A comprehensive understanding of learner knowledge of loanwords assists people 

in charge of English language curriculum design and material development. How 

loanwords facilitate positive forward transfer of useful knowledge or hinder successful 
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English L2 acquisition as a whole or in an item-specific manner are important data when 

creating a lexical syllabus. For example, time can be used more efficiently if loanwords 

that learners have accurate receptive L2 knowledge of and therefore do not need 

instruction on are not taught. Time can be allocated more effectively for instruction of 

areas of greater need. Conversely, loanwords that are a hindrance to accurate acquisition 

demand more time and explicit instruction. This study also has implications for the 

possible effect of loanwords on the suppression or inflation on the outcomes of 

vocabulary size and level tests. These are the types of decisions that can only be made 

with proper measurement of learner loanword knowledge. 

 

Delimitations 

This study is subject to three main delimitations. The first delimitation concerns 

the sample population. Because Japanese university students are the participants, the 

results can only be generalized to other Japanese university students with similar levels of 

English proficiency and educational backgrounds. However, because a wide number of 

learners from various areas of study and proficiencies participated, the results are not 

restricted any further within this demographic and can be cautiously applied to Japanese 

close to same age and English-language proficiency as those of the study. 

The second delimitation concerns linguistic aspects of the Japanese language and 

the degree of distance between Japanese and English. This study is specific to Japanese 

orthography, phonology, and the semantics of English loanwords, and their influence on 

the English language acquisition of the same lexis. The results of this study can only be 
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generalized to Japanese L1 speakers learning English and their knowledge of loanwords; 

however, some the findings might have implications on the understanding of L1 

linguistic transfer between other languages as well. 

The third delimitation concerns the type of knowledge being measured. Although 

the loanword tests require students to answer freely, the results are principally 

representative of receptive vocabulary knowledge, not productive vocabulary knowledge. 

Therefore, the results are limited to receptive knowledge and are not directly applicable 

to productive knowledge. 

 

Organization of the Study 

In Chapter 2, Review of the Literature, I introduce research regarding loanwords, 

cross-linguistic influences, factors affecting loanword acquisition, and testing semantic 

knowledge of loanwords. At the end of the chapter, the gaps in the literature, the purposes 

of the study, and the research questions are presented. Chapter 3, Methods, is made up of 

five sections: Participants, Context of the Study, Instrumentation, Procedure, and 

Analyses. In Chapter 4, I provide validity evidence for six instruments: Written Semantic 

Differences Test, Aural Semantic Differences Test, Loanword Frequency Rating Task, 

Loanword Semantic Distance Rating, Listening Vocabulary Levels Test, and the New 

Vocabulary Levels Test. In Chapter 5, Results, I present the results for each research 

question, while in Chapter 6, Discussion, I interpret those results and place them within 

the wider context of the field. At the end of the Chapter, I present the theoretical and 

pedagogical implications of the study. Finally, in Chapter 7, Conclusion, I summarize the 
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major findings, present the limitations of the study, propose ideas for future research, and 

provide closing comments. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

 

In the first section of this literature review, I review studies conducted on 

loanwords in the Japanese context relevant to measuring knowledge of English 

loanwords. As such, the review is divided into four main sections: Current Research 

Regarding Loanwords, Cross-Linguistic Influences, Factors Influencing the Acquisition 

of Loanwords, and Testing Semantic Knowledge of Loanwords. I then identify specific 

gaps in the field. Finally, I describe how these gaps are addressed by presenting the 

purposes of the study and the research questions. 

 

Current Research Regarding Loanwords 

Much research regarding English loanwords in the Japanese language has been 

focused on whether they aid or hinder the understanding of Japanese learners when the 

same lexis is encountered in English. Some researchers have taken the position that 

loanwords are lexical stepping-stones that aid learning (Daulton, 2008; Harris, 2019) and 

that they supply accurate, receptive knowledge detectable by vocabulary testing (Jordan, 

2012; Laufer & McLean, 2016). Others have stated that loanwords create inaccurate 

knowledge resulting in errors and overestimates of English proficiency and lexical 

knowledge (Masson, 2013; Rogers et al., 2015; Stubbe, 2014; Struc & Wood, 2015). The 

lack of consistency in the results of previous studies indicates that the effect of loanwords 

on Japanese learners of English is thus far inconclusive.  
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One inconsistency among the studies was the use of the term loanword. Masson 

(2013) referred to loanwords as cognates, which she adopted from Daulton (1999), who 

described cognates as words that have similar forms but may or may not have similar 

meanings. Harris (2019) used the term loanword, and described these words as nativized 

(into Japanese) English words. In linguistics, cognates refer to words that have the same 

linguistic derivation. An example is the English word father and the German word vater, 

which share the same origin word, the Latin pater. For this reason, I use the term 

loanword as opposed to cognate or any derivative of the two. The term loanword is also 

an accurate representation of the linguistic source of the lexis as a word that has been 

borrowed from one language and integrated into another. 

Research regarding loanwords in the English-Japanese context is limited. I 

conducted a search of the databases Academic Search Complete, Education Source, and 

Psychology and Behavioral Sciences Collection as well as the journals TESOL Quarterly, 

Language Learning, Modern Language Journal, Applied Linguistics, Studies in Second 

Language Acquisition, and Language Teaching Research using the search terms Japan 

Loanwords, Japan Loanwords L2, and English Loanwords in Japan. The only research 

article relevant to this study was by Rogers et al. (2015) in Language Teaching Research. 

Other results were sociological studies, studies of loanwords in other languages and 

countries, and articles with no relationship to this study. 
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Research Positing Positive Effects of Loanwords 

The strongest proponent for the positive effects of loanword knowledge is Frank 

Daulton (2008), who has continually posited that loanwords provide great advantages to 

Japanese learners of English and that criticisms of their positive pedagogical potential are 

based on personal testimonies and hearsay. In his book Japan’s built in lexicon of 

English-based loanwords, Daulton said: 

Although Japanese phonology is an obstacle for the Japanese to master correct 

English pronunciation, the effect of loanwords is positive overall. English-based 

loanword knowledge in Japanese facilitates various aspects of English word 

knowledge, among these, production. It is likely that English loanwords in 

Japanese are promoting production itself, as having easily accessed vocabulary 

facilitates communication overall (p. 74). 

The evidence Daulton presents to corroborate this claim is correlations of loanwords and 

corresponding word families in particular English frequency levels. For example, the 

word front, which is in the first 1,000 most frequent words in English is also a loanword 

in Japanese. Daulton interprets this to mean that Japanese speakers already possess 

lexical knowledge of the same word in English because it is a loanword. Daulton claimed, 

“Learners can identify cognates in L2 and guess or inference their meanings even before 

they have learnt much of that language” (2015, p. 7). However, these data alone are not 

sufficient because a high frequency of loanwords does not indicate whether they exert 

positive or negative effects on acquisition. As shown in Table 1, word types and word 

families that correspond to loanwords decrease in parallel with word frequency. 
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Table 1. Loanword Correspondences to the BNC 3000 

 
 
Word frequency 

Word types 
corresponding to 

loanwords 

Word families 
corresponding to 

loanwords 

% word families 
corresponding to 

loanwords 

First 1,000 803 548 54.8 
Second 1,000 634 492 49.2 
Third 1,000 371 316 31.6 
Total 1,808 1,356 — 

 

Daulton assumed that because many loanwords are highly frequent English lexis, 

this equates to useful knowledge. Looking at the above statement more closely, Daulton 

implied—without presenting corroborative data—that L1 knowledge of loanwords results 

in the ability to use those loanwords as English lexis accurately enough to facilitate 

communication in English. However, this conclusion is problematic because although 

there are a multitude of English loanwords in Japanese that are also among the most 

frequent words of English, it should not be assumed that this equates to accurate 

receptive or productive knowledge of English lexis. In Japanese, the loanword 

reasonable (リーズナブル, [riizunaburu]), is used almost exclusively with the meaning 

of cheap. It differs phonologically and is semantically narrower than its English 

counterpart. This assumption that loanwords equate to accurate knowledge cannot be 

validated without testing this knowledge among Japanese learners of English. 

If Japanese English learners’ knowledge of loanwords is to be measured, their 

ability to receptively recognize or actively recall the information must be tested. Harris 

(2019) investigated this issue by administering an online test under supervised conditions 

with 20 loanword items and 20 non-loanword items to 111 non-English majors with an 

average TOEIC IP score of 501 at a private university in western Japan. He created the 
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test by choosing two loanword and two non-loanword items from each of the first 10,000 

words from the Japanese version of the Vocabulary Size Test (VST) (Nation & Beglar, 

2007). Harris concluded that the participants were much more successful at selecting the 

correct meaning of loanword items than non-loanword items. Overall, non-loanwords 

were answered with 46.4% accuracy, and loanwords were answered with 82% accuracy. 

Harris interpreted these results to indicate that loanwords benefit from forward positive 

transfer that equates to accurate semantic knowledge. Similar to Daulton’s (2008) 

position, Harris used his data to make the claim that: 

One further implication of the results is that loanwords may aid students in 

building their vocabulary. As students performed far better on low frequency 

words that should theoretically have been outside their performance range, it  

can be argued that the loanwords have helped them, and therefore loanwords 

should be considered a valuable resource for English learners in Japan (p. 10). 

Because of the small number of items used in the study—20 loanword items and 20 non-

loanword items—four items per 1,000 word frequency level with only two loanwords and 

two non-loanwords for each frequency band—and the conditions of measurement, this 

assumption is imprudent; Harris only measured the written receptive vocabulary 

knowledge of the primary meaning of a limited number of items. This number of items is 

insufficient to represent the lexis across each frequency level, let alone the two 

classifications of loanwords and non-loanwords. A number of items that would provide 

more accurate representation of knowledge for each 1,000 word level would be 10 or 

more items per level. This was the number used and validated by Beglar on the VST 



 

18 

(2010). Although loanwords might provide a certain degree of helpful information to 

Japanese learners, because of the large phonological, syntactic, and collocational 

differences—none of which were measured in Harris’ study—between their use in 

Japanese and English, it is possible that they also provide inaccurate knowledge that can 

impede successful acquisition. Therefore, Harris’ claim that loanwords are significantly 

easier for Japanese students on the VST overreaches the generalizability of his study, 

which was limited to the few items included on the test and was therefore not 

representative of loanwords as a whole. 

In another study in which written receptive loanword knowledge across frequency 

levels was measured, Jordan (2012) posited that loanwords transfer useful knowledge and 

aid in the acquisition of accurate semantics of the same lexis in English. The study 

involved 60 Japanese university students. The author created a list of loanwords and non-

loanwords to represent each of the first 5,000 most frequent words of English. The 

participants completed the test in one sitting at a computer by typing a Japanese 

equivalent for 34 loanwords and 66 non-loanwords for a total of 100 English words—20 

words for each of the first five 1,000 word-frequency levels. 

The strength of this study was that the author cross-referenced the JACET 8000 

word list (JACET, 2003) with the BNC word family lists to create the item bank for the 

study. By doing this, the author created a frequency list based on exposure incurred in the 

Japanese secondary school system, which might be viewed as a more reliable indicator of 

frequency of exposure for young Japanese than frequency lists based on texts produced 

by native speakers of English. The JACET 8000 list, which was created by the Japanese 
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Association of College English Teachers (JACET), is based on the first 8,000 most 

frequent words in English in the BNC, but it was adjusted to reflect knowledge of 

Japanese learners by including Japanese university entrance examinations and textbooks 

employed in public schools in Japan in the corpus. The JACET 8000 list is often viewed 

as impractical for learning English because it contains words based on recommendations 

from Boards of Education and is not representative of English frequency based on 

authentic speech or written materials. 

Jordan (2012) found that loanwords at the second and third 1,000 word-frequency 

bands had a higher rate of accurate translation by Japanese university English learners 

than non-loanwords at the same word frequency level and that the accuracy rates for both 

categories decreased as word frequency decreased. Jordan concluded that loanword items 

were easier to translate than non-loanwords, which indicated a need for loanwords to be 

represented according to their ratio of occurrence in each frequency band when testing 

Japanese learners’ vocabulary sizes. However, the items for each category were not 

equally represented for each frequency level on the test. For instance, the fifth 1,000 

word frequency band of the test had two loanwords and 18 non-loanwords. This 

loanword-to-non-loanword imbalance was present at the other frequency levels also. The 

item distribution among the frequency levels and their accuracy rates are provided in 

Table 2. Moving from the first 1,000 word frequency level to the fifth, the number of 

loanwords decreased for each level and the number of non-loanwords increased, which 

resulted in an increasing imbalance in item distribution that made statistical comparisons 

inappropriate. 
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Table 2. Item Distribution and Rates of Accuracy (Jordan, 2012) 

Frequency band Loanwords Non-loanwords 

First 1,000 12 (84%) 8 (87%) 
Second 1,000 10 (73%) 10 (26%) 
Third 1,000 6 (76%) 14 (14%) 
Fourth 1,000 4 (NA) 16 (NA) 
Fifth 1,000 2 (NA) 18 (NA) 

 

A commonality in many previous studies has been the low number of loanwords 

assessed, which makes accurate and reliable statistical analyses difficult. This issue was 

encountered by Laufer and McLean (2016), who investigated the effect of loanwords on 

vocabulary size test scores with two L1 participant groups, Hebrew (n = 156) and 

Japanese (n = 58). The authors found that loanwords increased the size scores for both 

groups on the Vocabulary Size Test created by Nation and Beglar (2007); across three 

test types: (a) active recall, which involved recalling and producing a target-word form 

based on the first provided letters within a sentence with minimal context followed by the 

meaning in parentheses, (b) passive recall, in which test-takers gave a synonym or 

explanation of a target-word embedded in a sentence, and (c) active recognition, in which 

test-takers selected the target word for a sentence gap-fill from four multiple-choice items 

followed by the meaning in parentheses. Hebrew learner scores on the three tests with 

loanwords were 7%, 4%, and 4% higher respectively, and Japanese learner scores were 

16%, 15%, and 2% higher respectively. The differences between the three types of tests 

can be seen in Table 3. 

The participants’ scores were significantly different between versions of the VST 

with loanwords and versions of the VST without loanwords within each word frequency 
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Table 3. VST Scores With and Without Loanwords Between Hebrew and Japanese Speakers (Laufer & McLean 2016) 

 Hebrew Speakers 

 Active Recall Passive Recall Active Recognition 

  With Loanwords Without With Loanwords Without With Loanwords Without 

N 79 79 77 77 74 74 

Minimum 3 2 4 4 14 13 

Maximum 70 70 64 65 79 79 

M 26 24.29 36.22 34.95 50.11 48.12 

SD 16.03 16.38 17.31 17.26 17.73 18.64 

95% CI [22.41, 29.59] [20.62, 27.96] [32.29, 40.15] [31.03, 38.87] [46.00, 54.22] [43.8, 52.44] 

SE 1.80 1.84 1.97 1.97 2.06 2.16 

 Japanese Speakers 

 Active Recall Passive Recall Active Recognition 

  With Loanwords Without With Loanwords Without With Loanwords Without 

N 58 58 58 58 58 58 

Minimum 13 7 9 6 35 33 

Maximum 54 53 67 63 79 79 

M 25.55 22 26.47 23.05 53.48 52.21 

SD 9.04 9.88 12.85 13.13 10.09 10.86 

95% CI [23.18, 27.93] [19.40, 24.60] [23.09, 29.84] [19.60, 26.50] [50.83, 56.13] [49.35, 55.06] 

SE 1.19 1.3 1.69 1.72 1.32 1.43 

Note. Maximum score = 80. 
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level. However, for both Hebrew and Japanese learners, the difference in average scores 

was not large despite being statistically significant. 

Regarding the Japanese test version for the study, only 13 of the 80 items used 

were loanwords: four in the first 1,000 word-frequency level, two in the second 1,000 

level, three in the third 1,000 level, and one in each level of the fourth to the eighth 1,000 

word frequency bands. The authors posited that loanwords provided forward transfer of 

knowledge and that this receptive knowledge of loanwords results in inflated scores on 

vocabulary size tests if the number of loanwords in each level are not properly 

proportioned for their representation in each frequency band. For instance, if the number 

of loanwords in the first 1,000 frequency band is 300, then 30% of the items on a test 

measuring that level should also be loanwords. 

Although the tests with loanword items had higher success rates than those with 

only non-loanwords, the small number of loanword items spread over such a large 

frequency distribution unequally does not allow for the generalization of the results to all 

loanwords. The conclusions of the study are limited to the loanwords found on the VST 

and should not be viewed as representative of the thousands of loanwords found in 

Japanese. To fully understand the differences in knowledge between loanwords and non-

loanwords, larger item pools evenly distributed between frequency levels are necessary. 

 

Research Positing Negative Influence of Loanwords 

Although researchers (Daulton, 2008; Harris, 2019; Jordan, 2012; Laufer & 

McLean, 2016) have stated that the results of their studies validate loanwords as a 
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positive source of lexical knowledge, other researchers have interpreted their results in 

the opposite way: Loanwords provide inaccurate or incomplete information and hinder 

the accurate acquisition of the same lexis in English. Stubbe (2014) investigated the 

relationship between self-reported knowledge of loanwords with knowledge of the same 

loanwords as assessed with a yes-no test. Similar to Jordan (2012), Stubbe relied upon the 

JACET 8000 list as a measure of frequency of exposure for students receiving an English 

education in the Japanese school system. 

The study involved 455 participants from four Japanese universities who 

completed a yes-no test that included 128 vocabulary items—32 pseudowords, 48 

loanwords, and 48 non-loanwords—and rated whether they were confident in their 

knowledge of the items. After completing this task, the participants displayed receptive 

knowledge of the vocabulary by translating the 96 real vocabulary items from English 

into Japanese. The author used the differences between these two test scores and the word 

categories to conclude that students generally over-reported their knowledge of 

loanwords and non-loanwords equally, but they under-reported their knowledge of lower-

frequency loanwords. 

One strength of this research was that the author used the JACET 8000 

vocabulary list as a benchmark of frequency for the Japanese students. However, it would 

have been helpful if it had been cross-referenced with another frequency list, as Jordan 

(2012) did. This study allowed learners to write answers in katakana, which is one of two 

phonetic alphabets in Japanese; this meant that the participants’ answers for loanwords 

were marked as correct if they could rewrite the English lexis into a phonetic form 
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representative of Japanese phonology (e.g., lemon would be written as レモン [remon]). 

This use of L1 orthography explains why the author reported that loanword knowledge 

was as high as it was: Credit was given for responses that showed the ability to reproduce 

English lexis according to the phonological representation of the Japanese language. If 

accurate responses were restricted to answers that clearly represented semantic 

knowledge, the accuracy of the participants’ loanword knowledge might have been 

reported at a lower rate even more disproportionate to non-loanwords.  

The majority of previous studies have been focused on receptive knowledge in 

which the participants received prompts in the target language and responded in their 

native language. However, Rogers et al. (2015) measured loanword knowledge with two 

productive tests in which 30 second-year Japanese university students produced 

responses in the target language, English. This study was focused on the learners’ ability 

to recall the orthographic forms of lexis they repeatedly encountered in the treatment 

session, and the scope of the claims are limited to this realm. The authors administered a 

cloze test to assess the learners’ ability to use words in context, and a translation test from 

Japanese to English of single words to measure form recall. This study was focused 

strictly on orthographic form and the same two tests were administered as a pretest, 

posttest, and delayed posttest to compare the L2 learners’ ability to recall and use lexical 

forms of items that were either loanwords (k = 11 items) or non-loanwords (k = 11). A 

treatment session was provided between the pretest and posttest in which the participants 

reviewed target word forms and matched English and Japanese meanings on computers. 
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The participants also completed a delayed posttest one week after the posttest to assess 

their retention of the learned forms. 

To account for learning, the researchers focused on the relative gain between tests. 

The authors found conflicting results between the two tests. On the translation task, there 

were greater gains for loanwords on the posttest (66.6%) and the delayed posttest 

(48.2%) when compared to non-loanwords (51.1% and 28.9% respectively). However, on 

the cloze task, there were greater gains for non-loanwords on the posttest (33.2%) and the 

delayed posttest (19%) when compared to loanwords (22.8% and 16.3%, respectively). 

The results were limited to knowledge of orthographic form alone and were not 

representative of semantic knowledge. Additionally, similar to many other studies, a 

small number of items was used (k = 22); this aspect limited the generalizability of the 

study. What is interesting is that the authors found that some non-loanwords were easier 

to learn and recall than loanwords. The authors did not provide reasons for these results, 

but their findings were useful for highlighting the potential strength of non-loanwords of 

loanwords in English acquisition by Japanese learners. 

Most of the research regarding loanwords has been focused on measuring 

individual items in isolation. In contrast, a longitudinal study by Struc and Wood (2015) 

compared the frequency and use of loanwords in the narrative writing corpuses of 

Japanese learners of English to those of native English speakers. The authors found that 

the Japanese students used significantly more loanwords than native English speakers on 

multiple writing genres. In addition, Japanese students often employed the loanwords in a 

manner closely resembling the grammar of their L1, Japanese. An example of this 
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tendency was the use of go to shopping, which is grammatically correct in Japanese (買

い物に行く[kaimono ni iku]). This overreliance on loanwords was found to last for one 

year during the duration of the study. The researchers concluded that the over-reliance on 

loanwords by Japanese learners can result in unnatural usage that becomes fossilized over 

time because of their frequent exposure to the items in Japanese orthography, phonology, 

and syntax, which differ from English. The authors found “… a marked and consistent 

pattern of overuse of loanword cognate items” (p. 17). In examining the data, the authors 

assumed that L2 writers were dependent on highly frequent lexis and that many 

loanwords fall into this category. Although no examples were given, the authors 

description suggests that loanwords were overused in an inauthentic manner as a 

substitute for knowledge of other more appropriate non-loanword lexis. An important 

finding of the research was the influence of the L1 via negative transfer into student 

writing through the medium of loanwords. 

The greatest strength of this study is that it was longitudinal and learner data that 

were naturally produced and unguided apart from the writing prompt were collected. The 

comparison of native English speaker output to non-native speaker output might be 

viewed as inappropriate by some researchers; however, it highlights the unique 

characteristics of Japanese student writing. A better comparison for this study would have 

been to compare the narrative writing of Japanese students with English learners from 

other countries at a similar level of English proficiency. 

Another study in which student writing was used to investigate loanwords was 

conducted by Masson (2013). The study included 55 first- and second-year students 
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attending the same Japanese university. They had a mean TOEIC score of 400. Each 

student completed a self-rating checklist for knowledge of 30 English words that are 

loanwords in Japanese. Afterwards, the students wrote 30 sentences—one for each 

loanword—that demonstrated semantic and pragmatic knowledge for each lexical item. 

Two raters scored the sentences for correct usage and meaning. 

Masson compared the means of the level of self-rated knowledge with the means 

of the accuracy of the written output and found that students generally over-rated their 

knowledge and ability to use the words. Masson also compared semantic distance with 

accurate usage and found that the most troublesome lexical items had a one-to-one 

semantic relationship between English and Japanese (e.g., holiday, communication, 

character). Masson posited that this might be due to a false sense of familiarity with the 

loanwords, and that this sense of familiarity might result in learners never investigating 

the English meaning of the lexis. Another important aspect is that Masson’s study was 

focused on accuracy of written production. While it is possible that learners knew the 

meaning of the words with a close semantic relationship in the two languages, they might 

not have understood how to use the words accurately in sentences written in English. 

However, the methodology was insufficient for measuring semantic knowledge 

because the responses were dependent on the participants possessing a level of English 

proficiency compatible with writing sentences that were grammatically accurate (e.g., 

correct particle use, noun-verb associations). Another weakness was the small number of 

items, a common weakness in many of the other studies investigating loanwords. 

Additionally, none of the items were non-loanwords, so it is impossible to know if the 
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results were indicative of loanwords alone or whether similar results would have been 

found with non-loanwords. 

 

Cross-Linguistic Influences 

According to Jarvis and Pavlenko (2008), cross-linguistic influence (CLI) is 

“…the influence of a person’s knowledge of one language on that person’s knowledge or 

use of another language.” Cross-linguistic influence is particularly important to this study 

because of the nature of loanwords. Loanwords are words in English that have become 

Japanese L1 lexical items, and therefore present different learning hurdles compared to 

non-loanwords. Although cross-linguistic influence is a broad area of research, this study 

is concerned with how it influences the acquisition of the English semantics of loanwords. 

Jarvis and Pavlenko (2008) described four aspects to categorizing differences in 

languages within the CLI paradigm: objective differences (actual differences between 

languages), subjective differences (perceived differences between languages), objective 

similarities (actual similarities between languages), and subjective similarities (perceived 

similarities between languages). They noted that subjective similarities are the most 

frequent contributor to CLI because: 

… learners are normally oriented toward looking for similarities—not 

differences—between what they already know and what they are currently 

learning. The subjective crosslinguistic similarities they find (or assume to exist) 

are the basis on which they form interlingual identifications, which serve as the 

genesis of most types of CLI (p. 179). 
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There is often a degree of semantic difference between a loanword in Japanese compared 

to its English meaning. Referring to the idea put forward by Jarvis and Pavlenko (2008) 

that learners naturally look for similarities, this might mean that when Japanese learners 

encounter loanwords in English, they attribute the same Japanese L1 semantics to the 

English lexis. If Japanese learners are not made aware of semantic differences—for 

example, when there has been no explicit instruction—this objective difference would 

fail to be corrected, and it is possible that the pattern of transferring forward L1 lexical 

representations for loanwords would continue unless corrected. 

Jarvis and Pavlenko (2008) noted that prior research concerning this phenomenon 

has indicated that although learners initially tend to assume languages as formally (e.g., 

grammatically, orthographically) different, at the same time, they assume that the 

semantics of corresponding lexical items of two languages are similar. This assumption 

reinforces the notion that when Japanese students encounter loanword items when 

learning English, they assume an equivalent semantic form between them and their 

Japanese L1. Jiang (2000) noted that for many second language learners, many L2 lexical 

items are in a condition he labelled fossilized lexical representation. In this condition, 

many second language lexical items are comprised of a mix of the formal linguistic 

qualities of the L2 but contain the semantic and syntactic qualities of the L1. When this 

scenario is combined with the one previously mentioned by Jarvis and Pavlenko—L2 

learners tend to attribute equal semantic meanings and are likely to assume similarities—

the outcome for loanwords is clear: it is likely that Japanese learners of English assume 

that loanwords in Japanese are semantically equivalent to their English counterparts. 
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Factors Affecting Loanword Acquisition 

In this study, I investigate the influence of ten factors: semantic distance, 

concrete/abstract, polysemy, phonological distance, number of syllables, number of 

phonemes, number of letters, part of speech, English frequency, and frequency in 

Japanese. These factors are used as predictor variables of accurate aural and written 

receptive knowledge of loanwords and non-loanwords. Most importantly, to the best of 

my knowledge, while the effect of some of these predictors have been researched, their 

relationship with the acquisition of loanwords has not been investigated. It is of great 

interest if the findings are different from other non-loanword lexis. 

 

Semantic Distance 

Semantic distance refers to the degree of difference between the meaning of a 

loanword in Japanese and the original meaning of the word in English. This degree of 

difference was posited by Daulton (2008) and Masson (2013) as being an influential 

factor for semantic accuracy on the part of Japanese learners of English; however, neither 

researcher was able to properly operationalize the factor in a rigorous methodological 

manner. Daulton assumed that the greater the semantic distance, the greater the difficulty 

in transferring positive knowledge from the L1 to the L2. Masson, who modeled her 

understanding of semantic distance after Daulton, took a similar stance and assumed that 

greater distance would result in less accurate semantic knowledge. 
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In this study, semantic distance refers to the degree of similarity between the 

meaning of a loanword in Japanese and the meaning of the word in English. It is a purely 

semantic measurement that is not related to orthographic or phonological similarity 

between loanwords and non-loanwords. Neuroscientists often use the term semantic 

distance to describe the semantic distance between concepts (Kenett et al., 2017). Two 

examples of this issue are the words car and bus, which are semantically similar, and bird 

and consequence, which are semantically different. Semantic similarity is often measured 

by an is/are relationship (i.e., A car is an automobile and a bus is an automobile). This 

approach differs from semantic relatedness, which refers to any relationship between 

terms (Pedersen et al., 2007). An example of semantic relatedness is the word car and 

road. Although they are semantically dissimilar, there is a relationship between the two 

because they share a linguistic and conceptual relationship (i.e., cars drive on roads). 

In this study, I use the term semantic distance to mean the degree of distance 

between the English meaning of a loanword and its meaning in Japanese. Almost all 

words are polysemous and have multiple meanings. For example, the word ball (ボール 

[booru]) in Japanese is synonymous with the English meaning when thinking of the noun 

describing a spherical object such as a baseball and should be considered equivalent 

semantically. However, if the same Japanese semantics are compared with the English 

meaning of the word ball as a grand dance or party, they would be considered distant (i.e., 

dissimilar). For this study, one English semantic representation was employed, which 

avoided ambiguity and allowed for greater precision when accessing the accuracy of 
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participant responses. The measurement of semantic distance for this study is explained 

in greater detail in the next chapter. 

 

Concreteness/Abstractness 

Lexical items can be classified as more concrete or more abstract on a sliding 

scale. According to Crutch and Warrington (2005) concrete words are accessible to the 

physical sensory system (e.g., dog, green, run), and abstract words refer to ideas or 

concepts that are not associated with any specific physical stimuli (e.g., democracy, 

failure, time). This distinction is important for L2 acquisition because researchers have 

found that concrete words are almost always learned with greater ease and accuracy than 

abstract words (Kaushanskaya & Rechtzigel, 2012). 

In the field of psycholinguistics, there is still disagreement regarding the 

definition and distinction between what is considered concrete and what is considered 

abstract (Della Rosa et al., 2010). There are two main theories regarding the classification 

of concreteness and abstractness. Dual-coding theory posits that concrete concepts are 

represented perceptually as well as verbally, and that abstract concepts are only 

represented verbally (Paivio et al., 1968). This theory bases the categorization of concrete 

and abstract on the language used to represent concepts. In contrast, context availability 

theory states that the amount of contextual information available for a concept is 

responsible for the distinction between concrete and abstract (Schwanenflugel et al., 

1988). Both theories state that there are different cognitive processes involved with 

concrete concepts and abstract concepts. 
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In their 2014 study, Brysbaert et al. created a word list of over 37,000 English 

lexical items. The study was conducted to create an up-to-date word list that improved 

upon previous word lists by using a large sample of words, obtaining ratings based upon 

experience, and creating a reference list of lemmas for future studies (p. 906). Because 

this list was based on current knowledge in the field of psycholinguistics and was 

comprised of a large number of lexical items, it was used as the basis for the concreteness 

and abstractness ratings in this study. 

 

Polysemy 

Polysemy refers to the multiple meanings associated with a word. An example is 

the word right, which can be used to refer to a direction or something that is correct. In a 

study of German speakers of English, Elston-Güttler and Williams (2008) found that 

polysemy activates L1 concepts even in highly proficient learners of English. For 

example, the word Blase in German can mean either bubble or blister. Elston-Güttler and 

Williams found that polysemy in the first language (German) was transferred into the L2 

(English), which caused interference when making lexical choices. 

Polysemy has been often researched in the field of psycholinguistics and 

cognitive linguistics, although there is still much contention regarding the representation 

of polysemy in the neural construct and the categorization of the different meanings of a 

word (Gries, 2019). Some research has shown that for native speakers of a language, 

polysemy is advantageous for the word recognition of abstract words (Jager & Cleland, 

2016). It has been speculated that this advantage might come from a greater number of 
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neural pathways being activated when dealing with polysemous terms. However, because 

this study concerns semantic knowledge regarding L2 lexis related to the L1, I have 

chosen polysemy as one of the predictor variables. It is possible that similar to the 

findings of Elston-Güttler and Williams (2008), words with a greater degree of polysemy 

experience a greater degree of interference in the form of inaccurate receptive semantic 

knowledge of English words. 

 

Phonological Distance 

Phonological distance is used here to describe the degree of difference between 

the phonological properties between a word in English and its Japanese loanword 

counterpart. This difference can be calculated using Levenshstein distance—a score 

based upon the number of deletions, additions, and substitutions to turn one string (word) 

into another (Luce & Pisoni, 1998). Below is the formula for Levenshtein distance.  

 

 

 

This metric is appropriate for this study because it measures the degree of changes 

that occur to English lexis when changed into a Japanese phonological form. For example, 

the difference between the words ball and booru is 7 because seven changes must be 
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made to the latter in order to create the former and vice versa (i.e., /əʊ/, /əʊ/, /l/, and /u:/ 

need to be replaced with /ɔ:/ and /l/). In a study by Sanders and Chin (2009), Levenshtein 

distance had the highest correlation with human raters compared to other statistical 

measures when rating the degree of difference between the speech of English L1 patients 

with cochlear implants versus unimpaired speech. 

For these reasons, Levenshtein distance is used as the measure of phonological 

difference in this study. However, because of the orthographic differences between 

English and Japanese, I used the international phonetic alphabet (IPA) instead of letters to 

measure the difference between the words. The Japanese loanword advantage (アドバン

テージ [adobanteeji]) would have a Levenshtein distance of 6 if measured using the 

Roman alphabet. However, this same word when represented phonetically using IPA 

symbols is /ɒdəʊbɒnteɪdʒɪə/ in Japanese and /ædvæntɪdʒ/ in English, which means that 

the Levenshtein distance is 8. To ensure that phonological differences were properly 

represented, IPA was used to represent the phonology of the words in both English and 

Japanese in order to create the measure of phonological distance for each loanword. 

 

Word Length 

English is a stress-timed language, but Japanese is a syllable-timed language, 

sometimes referred to as a mora-timed language (Nespor et al., 2011). It has been shown 

that suprasegmental complexity—variation in intonation, stress, and rhythm—is 

challenging for Japanese learners of English despite years of study (Saito & Saito, 2016). 

Because suprasegmental features of single words occur between syllables, an increase in 
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the number of syllables often results in an increase in suprasegmental complexity. If there 

is a new phonological representation of an L2 word competing with an entrenched L1 

form (e.g., phonemes versus mora), accurate acquisition of the new phonological 

representation might be suppressed. Therefore, the difference in the number of phonemes 

between the phonological form of a loanword and its lexical counterpart in English might 

play a role in the acquisition of the latter. The three-phoneme word ball and the Japanese 

equivalent, booru, which has five phonemes (the letters oo indicate a continuation of the 

sound), is an example of the difference between non-loanword forms and loanword forms. 

As previously stated, Japanese is a mora-based language, while English is a 

stress-timed language. In stress-timed languages, some syllables are shorter or longer 

depending on their position in the word, the part of speech, and the number of syllables in 

the word (Nespor et al., 2011). This situation differs significantly from Japanese. As the 

number of mora in a word or phrase increases, so does the length of the Japanese 

utterance; however, in English, the length of the word might or might not increase with 

an increase in the number of syllables (Mecartty, 2000). For example, the words 

consequence and particular have four syllables and three syllables, respectively, but they 

take roughly the same duration to speak. In Japanese, the words for chair (いす [isu]) and 

hat (ぼうし [boushi]) are two-mora and three-mora words, respectively, but the latter 

takes longer to produce than the former because each mora has approximately the same 

length. Because of this difference, it is possible that an increase in the number of 

syllables results in greater difficulty when learners attempt to accurately identify the 
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words in aural input. Additionally, this comparison between loanwords and non-

loanwords has not yet been investigated. 

Another predictor variable is the number of English phonemes that make up each 

word. A study on language production by Nickels and Howard (2004) found that the 

number of phonemes was a predictor of accuracy; an increase in the number of phonemes 

resulted in an increase in errors. One reason that the number of phonemes might be 

influential, is that more phonemes produce an increase in phonological complexity and a 

greater working memory load during the acquisition of lexical items. The number of 

phonemes can be viewed as a proxy for phonological length, as can syllables and letters. 

The number of letters for each word was also used as a predictor variable. 

Baddeley et al. (1975) found that word length, as operationalized by the number of letters 

in a word, had an inverse relationship with the learnability of new vocabulary. The reason 

is that this relationship is based on the notion that longer words take longer to articulate 

and thereby create a greater burden on working memory. Bassetti (2017) showed that L2 

speakers and learners are likely to represent L2 phonemic forms with those of their L1, 

and that this degree of deviation is relative to word length: the longer the L2 word, the 

greater the number of inaccuracies. 

 

Part of Speech 

Another predictor is part of speech. Investigations of the learnability of word 

classes have shown that nouns are easiest, followed by adjectives, and followed lastly 

with verbs and adverbs, which are the most difficult (Ellis & Beaton, 1993; Kauschke & 
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Stenneken, 2008). Field (2008) conducted research with groups of language learners from 

five first-language backgrounds and found that the difficulty ranking of part of speech 

was accurate and consistent within each group regardless of L2 proficiency. 

Part of speech has also been shown to influence native speakers’ lexical 

processing of linguistic information regarding grammatical constructions, phonological 

representations, and morphosyntactic structures (Melinger & Koenig, 2007). As 

previously stated, when words are adapted from English into Japanese, part of speech is 

one modification that often results. For example, in English, going to an event or concert 

can be viewed as going to a live show. In this usage, live is an adjective that modifies the 

noun show. However, the same word live (ライブ [raibu]) in Japanese is used as a noun 

on its own. It is possible that differences in part of speech for similar words creates 

entrenched L1 knowledge that results in the inaccurate acquisition of the English form. 

To the best of my knowledge, similar research has not been conducted to investigate 

whether there is a similar effect regarding the acquisition of the English semantics of 

loanwords in Japan. 

 

Word Frequency 

The effect of word frequency on second language acquisition has been well 

studied and known for decades (e.g., Thorndike & Lorge, 1944). The more frequently a 

word is encountered, the greater the number of opportunities learners have to acquire 

their phonological, semantic, syntactic, and possibly orthographic features, because 

encountering a word more often means that there are more opportunities to process it and 
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notice various aspects such as orthographic and phonological form, semantics, 

collocations, and syntactic functioning. Frequency has been shown to have a strong 

positive influence on incidental vocabulary learning (Malone, 2018) as well as implicit 

and explicit vocabulary learning (Ellis, 2002, 2008). 

The effect of frequency is an inverse one: the more frequent a word is, the greater 

the possibility that it is known (Nation, 2013). Additionally, high-frequency words are 

often shorter than low-frequency words, which means that a decrease in frequency often 

correlates with an increase in phonological and orthographic complexity. For these 

reasons, there is a strong relationship between word frequency and lexical knowledge. 

Because loanwords are a part of Japanese lexis, I use both word English frequency and 

word frequency in Japanese as predictor variables. 

 

Testing Semantic Knowledge of Loanwords 

Translation provides a stringent benchmark of semantic knowledge without 

introducing confounds such as L2 proficiency. Takashima (2009) investigated the 

relationship between ease of processing for 3,969 English words by Japanese university 

students and native English speakers using three measures: lexical decision latency, 

naming latency, and translation accuracy. The participants were 89 university students, 

who completed a test containing 334 English words by writing the Japanese equivalent 

for each item. Although the author mainly compared the ease of processing of Japanese 

learners to that of native English speakers, some of his findings were pertinent to this 

study. After reviewing his data and investigating outliers, Takashima concluded that 
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Japanese phonological representations systematically suppressed learner ability to 

accurately acquire the English semantics of loanwords. For example, the word flame was 

incorrectly processed as the loanword frame (フレーム [fureemu]). Takashima 

interpreted the reason for this finding as deficient phonological and orthographic 

activation of English lexis. 

This article is pertinent to the current study because the author used translation 

from the target language, English, to the participants’ L1, Japanese, to measure the 

participants’ semantic knowledge of English lexis. This method allowed an accurate 

portrayal of semantic representation of English lexis without introducing confounding 

variables such as English proficiency. The weakness of the study was that the participants 

were allowed to use katakana; as a result, it is not possible to assess whether the learners 

knew the meaning of the loanwords or were just able to create a phonetic representation 

based on their ability to decipher the orthography of the English word. Again, as in 

previous research, loanword items were not measured in a manner that indicates accurate 

or inaccurate semantic knowledge. 

Foreign language vocabulary knowledge can be deconstructed into a hierarchy 

consisting of four levels in order of ascending difficulty: passive recognition, active 

recognition, passive recall, and active recall (Laufer & Goldstein, 2004). Laufer and 

Goldstein conducted a study with 435 high school and university students. The passive 

recognition test required participants to match a single item in English to its translation 

equivalent in their native language by choosing from four multiple-choice items. The 

active recognition test required participants to match a single item in their native 
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language to its translation equivalent in English by choosing from one of four items. The 

passive recall test required participants to translate an English word into their native 

language with the first letter provided. The active recall test required participants to 

translate a word from their native language into English with the first letter provided. 

Laufer and Goldstein stated that the recognition tests demonstrated the participants’ 

ability to identify word forms and meanings. Laufer and Goldstein found that the passive 

and active recognition tests were easier than the passive and active recall tests. They also 

found that recall tests were more difficult and that active recall was the most difficult of 

all the tests. Additionally, the researchers found a connection between the recognition 

tests and the recall tests. Their results showed that increases in recognition were parallel 

with much smaller increases in recall. They inferred that these results meant that recall 

implied a much greater ability than their immediate results suggested when examined 

alone. Passive recall, the third level of test in their hierarchy, accounted for the largest 

amount of explained variance, 40% out of a total of 42.6% of a stepwise regression, 

which made it the best predictor of classroom language performance. 

 

Differences Between Aural and Written Vocabulary Tests 

 One area of interest in this study is the difference between aural receptive 

knowledge of loanwords and written receptive knowledge of loanwords. Aural receptive 

knowledge refers to the ability to decode aural input and connect it to the meaning of a 

word, while written receptive knowledge refers to the ability to decode orthographic 

input and connect it to the meaning of a word. 
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The influence of L1 linguistic knowledge and educational background have been 

hypothesized to cause differences between aural receptive knowledge and written 

receptive knowledge. A study by Milton and Hopkins (2006) compared English learners 

whose L1s were either Greek or Arabic on a test of written receptive vocabulary 

knowledge—X_Lex—and a test of aural receptive vocabulary knowledge—Aural Lex. 

Both tests were tests of reported knowledge. The participants chose yes or no based on 

whether they knew the meaning of a word or not. When comparing the mean scores, the 

researchers found that Greek participants scored significantly higher on the test of written 

receptive knowledge than on the test of aural receptive knowledge. For Arabic 

participants, this relationship was reversed. Arab participants scored significantly higher 

on the test of aural receptive knowledge than on the test of written receptive knowledge. 

The researchers attributed the differences between the two groups to their backgrounds. 

They surmised that the advantage in written receptive knowledge for the Greek 

participants was attributable to the strong emphasis placed on reading English books in 

school for young Greek children. Although the researchers did not offer a substantial 

explanation for the performance of Arabic English learners, in a later study (Milton et al., 

2010), they attributed the performance to the orthographic decoding strategies used by 

Arabs in their first language, which were inefficient when applied to English. 

In a 2015 study by Mizumoto and Shimamoto, aural and written receptive 

vocabulary knowledge was compared among Japanese university EFL learners. In their 

study, 332 students were administered vocabulary size tests with eight 1,000 word 

frequency levels created using the JACET8000 (JACET, 2003). The tests involved seeing 
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a word in Japanese and then choosing the meaning in English from one of four multiple-

choice answers. For the aural form of the test, the answer choices were heard, and for the 

written test the choices were written. The researchers found that written receptive 

knowledge was greater than aural receptive knowledge for each frequency level. They 

concluded that written vocabulary sizes were greater than aural vocabulary sizes for 

Japanese learners of English. 

These studies showed that there are differences between aural receptive 

vocabulary knowledge and written receptive vocabulary knowledge between different 

groups. Important for this study is that Japanese learners of English had greater written 

receptive vocabulary knowledge than aural receptive vocabulary knowledge. However, 

whether this difference extends to loanwords has not been explored. 

 

Gaps in the Literature 

The research relevant to knowledge of loanword lexis in English conducted to 

date has shown that it has been insufficient to explain the influence of loanwords on the 

acquisition of the same lexis in English. This lack of information leaves four gaps of 

knowledge in the field. 

The first gap is that little research has been conducted to investigate whether 

knowledge of English loanwords in Japanese helps or hinders the acquisition of the same 

lexis in English. Some of the research has been focused on knowledge in the most basic 

sense such as orthographic familiarity (Masson, 2013; Rogers et al., 2015). In addition, 

some researchers have asserted that loanwords aid acquisition by contributing useful, 
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accurate semantic knowledge (Daulton, 2008; Harris, 2019; Jordan, 2012; Laufer & 

McLean, 2016), while others have posited that they hinder the acquisition of accurate 

semantic knowledge and use (Masson, 2013; Rogers et al., 2015; Stubbe, 2014; Struc & 

Wood, 2015). The conflicting results of these studies point to the need for a more 

thorough and conclusive investigation of loanwords and their influence on the acquisition 

of English lexis among Japanese learners. 

The second gap is that previous researchers have not tested loanword knowledge 

using aural input. The research conducted thus far has measured knowledge of loanwords 

through orthographic input as written receptive knowledge (Daulton, 2008; Harris, 2019; 

Jordan, 2012; Laufer & McLean, 2016); this limitation creates a void in understanding 

the nature of loanwords regarding one half of the domain of receptive lexical knowledge. 

Measuring aural receptive knowledge of the same lexis in addition to written receptive 

knowledge provides a more comprehensive picture of learner knowledge regarding 

loanwords. Previous research has shown that phonological and orthographical vocabulary 

sizes can be affected by first language lexical features such as orthography and 

phonology and second language learning conditions such as orthographic vocabulary size 

and aural recognition (Milton 2006; Milton et al., 2010). A better understanding of the 

effects loanwords have on the acquisition of English for Japanese learners can be gained 

by investigating the differences between aural and visual input. 

The third gap relates to the lack of knowledge regarding the interaction of the 

many variables that can affect the acquisition of loanwords. Within the literature 

reviewed thus far, the only variables studied regarding measuring learner knowledge have 
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been the degree of semantic distance (Daulton, 2008) and English frequency (Jordan, 

2012). Research has not been conducted that introduces and investigates the relationships 

of semantic distance, number of letters, number of syllables, number of phonemes, part of 

speech, English frequency, and frequency in Japanese. 

The fourth gap is that researchers have not adequately measured semantic 

knowledge of loanwords as English lexis, largely because of improper representation. 

This misrepresentation occurred when researchers included unequal or insufficient item 

sizes for comparison (Harris, 2019; Jordan, 2012; Laufer & McLean, 2016), attributed 

semantic knowledge to incomplete responses (Stubbe, 2014; Takashima, 2009), or did 

not directly measure semantic knowledge (Masson, 2013; Rogers et al., 2015), but rather 

measured constructs such as orthographic familiarity, English proficiency, or 

phonological representation. Although these were not necessarily methodological flaws 

for the area of investigation in each study semantic knowledge of loanwords has not been 

properly assessed. 

 

Purposes of the Study 

The main objective of this study is to investigate the relationship between 

loanwords and knowledge of English lexis of Japanese learners. This objective is 

approached through assessing the participants’ semantic knowledge of the spoken and 

written forms of English loanwords and non-loanwords. The results from these measures 

of receptive knowledge are compared to better understand their interaction as well as the 

acquisition of loanwords as a whole. Semantic knowledge should be measured more 
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accurately in this study than in previous research, which was confounded with outside 

variables, by only crediting semantic knowledge to responses that carry semantic value: 

participant responses to Japanese lexis that are non-loanwords. 

First, I examine the Rasch person ability estimates of loanwords and non-

loanwords to determine if there are relationships between the two. Although previous 

researchers measured outcomes with a limited number of items (Jordan, 2012; Laufer & 

McLean, 2016; Rogers et al., 2015), in this study I employ a large number of items for 

analysis and comparison. Previous researchers have also produced conflicting results, 

leaving open important, unanswered question as to whether loanword knowledge exerts 

positive effects, negative effects, or both on the acquisition of lexis in English. 

Second, I compare the semantic knowledge between the aural and visual mediums 

in order to create a more complete understanding of the knowledge of loanwords as 

English lexis among Japanese learners. Additionally, I compare aural and written 

semantic knowledge between loanwords and non-loanwords. English lexis is 

phonologically transformed when it is spoken in Japanese as well as orthographically 

transformed when it is written in Japanese. The degree of this phonological influence on 

the acquisition of English lexis can be investigated by making a comparison in terms of 

accuracy and the types of responses participants produce (i.e., Are incorrect items due to 

semantic deficiency or incorrect phonological identification as a result of L1 influence?  

(e.g., murder reinterpreted as マザー, mazaa, [mother]). The comparison between 

knowledge of the same lexis between the two mediums provides a clearer picture of 

differences in semantic knowledge or the ability to access knowledge between the two. It 
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is important to understand whether the lexis is more salient when presented aurally or 

visually. Understanding the effect of loanword phonological representation and its 

influence on acquisition adds greater understanding to the field. 

Third, compared with previous researchers, I investigate a greater number of 

variables that potentially affect the acquisition of English lexis that are also loanwords: 

semantic distance, number of syllables, part of speech, English frequency, and frequency 

in Japanese. Researchers have only focused on semantic distance and the English 

frequency of lexis. This research provides a greater understanding of the potential effects 

of six factors on the acquisition of English loanwords. 

Fourth, I maintain methodological standards of measuring lexical semantic 

knowledge in a way that produces outcomes with greater generalizability than previous 

studies because of the use of translation and a large number of participants and items. 

This robust number of participants and items makes the results more representative of the 

semantic knowledge of Japanese young people and their written and aural receptive 

English semantic knowledge of loanwords. Moreover, this study does not require a high 

degree of English language proficiency for participants to produce responses. The 

responses by participants are spoken receptive meaning-recall knowledge and written 

receptive meaning-recall knowledge produced in response to the English lexis items 

through aural and visual input, respectively. The purpose of collecting this information is 

that it allowed me to analyze the semantic representations of the lexis utilizing the 

participants’ native language. This approach is in accordance with the study conducted by 

Takashima (2009); however, this study improves upon that study by not allowing 
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answers that are strictly phonological representations of the target lexis. The number of 

participants and items in this study are large enough to meet the statistical assumptions 

necessary for the analyses and to generalize the findings within participant and item 

groups. By maintaining these parameters, the study has greater methodological validity, 

which adds strength to the generalizability of the results. 

 

Research Questions 

The primary purpose of this study is to investigate whether loanwords help or 

hinder Japanese learners during acquisition of the same lexis in English. In order to 

investigate this question thoroughly, four research questions were posited. For Japanese 

learners of English: 

1. What is the relationship between loanwords, non-loanwords, and accurate receptive, 

semantic knowledge of English lexis at three word frequency levels? 

2a. To what degree does accuracy differ between tests of aural receptive knowledge and 

visual receptive knowledge of loanwords? 

2b. To what degree does knowledge differ between loanwords and non-loanwords on 

tests of aural receptive knowledge and visual receptive knowledge? 

3. How do semantic distance, concreteness/abstractness, polysemy, phonological 

distance, number of syllables, number of phonemes, number of letters, part of speech, 

English frequency, and frequency in Japanese predict semantic knowledge of 

loanwords and non-loanwords?
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CHAPTER 3 

METHODS 

 

In this chapter, I explain the methodology of this study. First, I explain the 

academic context of the study and the participants. Next, I describe the instruments and 

how they were operationalized. Finally, I explain the analyses used to quantify the results 

as well as assess the validity of the data and instruments. 

 

Context of the Study 

West University (pseudonym) is a competitive private university founded more 

than a century ago. The university consists of 11 departments, and 24,153 students were 

enrolled as of 2019. The participants were part of the Department of Science and 

Technology, which was founded in 1965. The classes were intact English classes 

streamed according to TOEIC scores and then divided for even student distribution across 

the number of classes available. 

Japanese universities are ranked according to a system called hensachi, which is a 

standard deviation scale of the test scores for university entrance exams representational 

of a bell curve. A score of 50 is the mean and the standard deviation is 10. The ranking of 

students admitted to the Science and Technology department ranged from 47.5 to 52.5; 

thus, these students were near the average of the other entrance examination participants 

at all Japanese universities. Students in the department of Science and Technology are 

required to take six mandatory English classes during their first two years of study: two 
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reading classes, two writing classes, and two communication classes. All classes run for 

one academic year divided into 15-week spring and fall semesters. 

 

Participants 

The participants were 215 (male = 149, female = 66) first-year and second-year 

Japanese university students from a private university in western Japan. All students had 

received at least six years of English education in junior and senior high school before 

entering university. Participant inclusion was based on the following criteria: The 

participants were Japanese who had not lived overseas for more than six months. Their 

ages ranged from 18 to 20 years old, and they were from 10 intact English classes in the 

Department of Science and Technology. Students who enter the university are required to 

take three English classes every semester for the first two years: writing, reading, and 

communication. Information regarding participant English language proficiency is 

restricted because TOEIC and entrance exam scores kept confidential even to teachers. 

To obtain measurements of English proficiency, I administered the Listening Vocabulary 

Levels Test and the New Vocabulary Levels Test. After consultation with the head of the 

department, consent was given to proceed with the study, under the provision that 

participant and university confidentiality were maintained. The head of the department 

advised that the informed consent form (See Appendix A for the English version and 

Appendix B for the Japanese version) was to be distributed after collecting data. 
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 Instrumentation  

The instruments employed in this study were a background questionnaire, Written 

Semantic Differences Test, Aural Semantic Differences Test, Loanword Frequency 

Rating Task, the Listening Vocabulary Levels Test, and the New Vocabulary Levels Test. 

The contents and purpose of each instrument are explained below. 

 

Background Questionnaire 

The background questionnaire (see Appendix C for the Japanese version and 

Appendix D for the English version), asked about information regarding the participants’ 

TOEIC, TOEFL, IELTS, and EIKEN results; experience traveling or living abroad for 

extended periods of time, and; the amount of English exposure outside of school (e.g., 

language schools, cram schools). The information from this questionnaire was used to 

screen out potential participants who had lived overseas or had had exposure to English 

beyond what would be expected from an average Japanese university student (e.g., 

studying at a language school for two years). After the background questionnaires were 

reviewed, it was found that none of the participants fell into either of these categories. 

 

Loanword and Non-Loanword Items 

A total of 270 words—135 loanwords and 135 non-loanwords—was used in the 

study (See Appendix D for the list of loanwords and Appendix E for the list of non-

loanwords). Each group of loanwords and non-loanwords contained 135 items divided 

into three sets of 15 nouns, 15 verbs, and 15 adjectives for each of the first three 1,000 
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English word frequency levels. Vocabulary items were deconstructed into three 

categories: number of letters, number of phonemes, and number of syllables. After using 

a Holm’s Bonferroni adjustment (three categories x three frequency levels = 9) to protect 

from Type 1 errors, paired samples t-tests found no significant statistical difference 

between loanwords and non-loanwords in these three categories. None of the p values 

were found to be at or below the Bonferroni adjustment; thus, none of the pairwise t-tests 

were statistically significant. Table 4, which displays a breakdown of the items used in 

the current study, shows the means for each of the three categories in each of the first  

 

Table 4. Loanword and Non-Loanword Distributions and Pairwise t-Tests 

  Loanwords   Non-Loanwords     

  M SD SE   M SD SE t p 

1K Items          

k (# of items) 45.00 — —  45.00 — — — — 

# of letters 5.20 1.65 0.25  5.64 1.85 0.28 -1.69 0.10 

# of phonemes 4.69 1.69 0.25  4.93 1.97 0.29 -0.91 0.37 

# of syllables 1.62 0.91 0.14  1.69 0.73 0.11 -0.52 0.61 

2K Items          

k (# of items) 45.00 — —  45.00 — — — — 

# of letters 6.18 1.64 0.25  6.27 1.76 0.26 -0.28 0.78 

# of phonemes 5.73 1.76 0.26  5.93 1.95 0.29 -0.54 0.59 

# of syllables 2.02 0.94 0.14  2.11 1.01 0.15 -0.47 0.64 

3K Items          

k (# of items) 45.00 — —  45.00 — — — — 

# of letters 6.42 1.71 0.26  7.07 1.70 0.25 -1.83 0.07 

# of phonemes 6.09 1.61 0.24  6.60 1.89 0.28 -1.46 0.15 

# of syllables 2.13 0.76 0.11   2.53 0.92 0.14 -2.32 0.03 
Note. 1K, 2K, 3K = The first, second, and third 1,000 most frequent words in English according to 

the British National Corpus, respectively. 
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three 1,000 frequency bands. As frequency decreases, the number of letters, phonemes, 

and syllables tends to increase for both loanwords and non-loanwords. 

These items were created for use in a previous study (Edelman, forthcoming). A 

strict protocol was followed for the inclusion of items on both word lists. I used 

Daulton’s (2008) list of loanwords that have corresponding word families in the first 

1,000 most frequent words of English according to the British National Corpus (BNC). 

This list was selected because the items in this corpus are loanwords in the Japanese 

lexicon. This point is important because it increases the likelihood that the loanwords 

used in this study are familiar to the participants in their L1. The list was entered into an 

Excel file, and the randomization function was used to reorganize the list in a randomized 

order. This new randomized order was used to select items for inclusion in the study 

based on the following two criteria: They were within the first three 1,000 high-frequency 

word bands in the British National Corpus (BNC) and they were a verb, noun, or 

adjective. All items were checked against a Japanese dictionary (Sanseido, 2019) and 

were all found to be listed as a loanword. The items were then reviewed by a group of 14 

native speakers of Japanese with advanced English proficiency who were university 

instructors of English. Raters were necessary because dictionaries are unable to stay 

current due to the rapid borrowing occurring with loanwords, their use, or discontinuance 

of use. These 14 individuals verified that the items were loanwords. Only items that were 

unanimously considered loanwords by the raters were retained for the study. 

Additionally, a list of English non-loanwords was created by randomly selecting 

words from the first three 1,000 word frequency bands according to the BNC. The total 
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number of these non-loanwords, 135, matched the number of loanwords. All non-

loanwords were checked against a Japanese dictionary to ensure that they were not listed 

as loanwords. Any words that were found to have a corresponding loanword form were 

not included. These 135 non-loanwords were also reviewed by the 14 Japanese reviewers 

to ensure that no loanwords were included. The list of non-loanwords consists of 45 

words from each of the first, second, and third 1,000 word-frequency bands in the BNC 

for a total of 135 words (3 frequency bands x 45 words = 135 words). Additionally, I 

confirmed all items as being a loanword or non-loanword by referencing a Japanese 

katakana loanword dictionary (Katakana Shingo Jishyo, 2019). 

 

Written Semantic Differences Test 

The Written Semantic Differences Test was designed to measure the written 

receptive knowledge of the English semantics of lexis that are also loanwords in Japanese 

(Appendix I). This test uses L2 to L1 translation to measure written semantic knowledge 

of English lexis. The rationale behind the use of this instrument was that it (a) assesses 

learner semantic knowledge of loanwords through the medium of the participants’ native 

language, Japanese, (b) eliminates the possibility of participants producing a phonetic 

representation of the input by kana—Japanese phonemic orthographic system of 

writing—alone which would result in false positive scores, (c) does not require English 

language proficiency apart from knowledge of English orthography associated with 

semantic knowledge, (d) removes the possibility of chance associated with multiple-

choice answers which removes guessing as a strategy, and (e) requires English semantic 
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knowledge to answer accurately. All items were within the first, second, or third most 

frequent 1,000 word bands in the BNC. 

Because of its size, the Written Semantic Differences Test of 270 items was 

divided into five separate tests that included 54 items; the first test began with two 

practice items so that the participants could become familiar with the test item format. 

Loanwords and non-loanwords were equally distributed on each test. Additionally, the 

items were equally distributed and assigned randomly between each test according to 

frequency—18 items in the first, second, and third-1,000 frequency bands so that all tests 

had the same number of low and high-frequency items. Items on all tests were randomly 

ordered using the random function in Excel. Between the different classes, two test 

versions each with a different random ordering of the items were created to avoid a 

fatigue effect. 

Each item included the target word alone as well as an example non-defining 

sentence in which the word was embedded. The example sentences were constructed in 

such a way as to provide context for part of speech alone. The examples did not include 

enough textual context to allow participants to infer the meaning of the target lexis. An 

example item is as follows: 

1. ball: He has a ball. 

The Written Semantic Differences Test was administered on a projector screen by means 

of PowerPoint software. In this way, the amount of time participants were exposed to 

each item was controlled and standardized. Participants heard a chime, which instructed 

them that a new item was to be displayed. After a 2-second delay, the target word and 
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example sentence appeared for 5 seconds. After the item disappeared, there was a 7-

second delay before the next item was announced by a chime and the process repeated. 

The test was a paper test, and participants were instructed to write their answers in the 

spaces provided next to the item numbers. 

Although this test was similar to the one employed by Laufer and Goldstein 

(2004), this test was different in that there was no first orthographic character—in this 

case kana—given for each item. In Laufer and Goldstein’s version of the passive recall 

test, participants were given the first orthographic character for the correct answer (e.g., 

g_________). However, on this test, this procedure would have influenced participant 

choice while they were writing their answer, which might have caused them to reflect and 

change their answer, as opposed to offering their initial semantic representation regarding 

the item. For example, if the first kana of an answer were given (e.g., か________ 

[ka_________]), this limited answers to Japanese words that begin with this mora and 

possibly served as a hint to the correct meaning. 

Participants wrote the Japanese term with the meaning equivalent to the English 

semantics of the lexis in Japanese using kanji or hiragana for the Japanese word. For 

example, for the target item word enemy, the responses 敵 (teki) or てき (teki), or any 

other response that corresponded semantically were acceptable responses. This provision 

ensured that the answers were based on semantic knowledge and not a phonological 

representation. In the current study, if the word wear were presented along with the 

example phrase, She will wear it tomorrow, the Japanese equivalent answer in Chinese 

characters (i.e., kanji) or hiragana that would be accurate is the verb 着る (きる, kiru). 
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Non-target words within the example phrases were limited to words within the 2K word 

frequency level. 

The answers were dichotomously scored (0,1) and were Japanese words that 

aligned semantically with the English definition of the first entry in the Oxford 

Dictionary of English (Oxford University Press, 2010). The responses in Japanese were 

reviewed by a panel of five advanced English speakers whose L1 was Japanese to act in 

an advisory capacity to ensure accuracy. If all of the raters found a response to be correct, 

the response was recorded as correct and vice versa. 

 

Aural Semantic Differences Test 

The Aural Semantic Differences test is an aural version of the Written Semantic 

Differences Test (Appendix G) and was used to measure aural receptive knowledge of 

the same items. In the aural version of the test, participants heard the item number, a 2-

second silent gap, one target item spoken twice with a 2-second silent gap in between, 

another 2-second silent gap, and finally the example sentence followed by a 10-second 

silent gap. For example, the participants heard, “Item 10. Wear. Wear. He will wear the 

green one.” Next, the participants wrote the Japanese translation equivalent according to 

the same requirements as the written instrument. For the previous example, participants 

should have written the Japanese verb for wear, 着る(きる - kiru). Between the different 

classes, two test versions each with a different random ordering of the items were created 

to avoid a fatigue effect. 
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The rationale behind using this instrument was to test aural recognition of 

loanwords, an issue that has not been researched yet, by measuring lexical recognition 

and translatability. Of interest in this study was a comparison of the accuracy rate 

between the written version, which relied on the ability to decode the orthography of each 

item, and the aural version, where there was no orthographic representation to guide the 

participants. One interest was what type of phonetic representations participants 

identified when given no orthographic clues during the aural version of the test. 

 

Loanword Frequency Rating Task 

The Loanword Frequency Rating Task (Appendix J) is a task in which the 

participants rated the frequency of exposure to the 135 loanwords used in this study. The 

participants rated words by frequency of exposure through sight and sound. The rationale 

for using this instrument was that it provided a subjective measure of the frequency of the 

loanword items from the target demographic of the study: Japanese university students. I 

investigated the use of other Japanese corpus instruments such as the Balanced Corpus of 

Contemporary Written Japanese and the Corpus of Modern Japanese through the National 

Institute for Japanese Language and Linguistics (NINJAL), but these resources only 

provided information regarding historical morphological and etymological examples and 

not frequency data. For this reason, the lexical frequency task used in this study provided 

an accurate and valid score of target item frequency as they pertained to the participants. 

The instrument was written in Japanese. The participants rated the words 

according to how common they were perceived to be in Japanese on a four-point Likert 
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scale: 1 = Never see or hear, 2 = Rarely see or hear, 3 = Sometimes see or hear, 4 = 

Often see or hear. A native Japanese-speaking researcher was consulted concerning 

culturally appropriate language for such a task. I indicated that the Japanese used in a 

lexical frequency study such as this would use the language 見聞きする (mikikisuru), 

which means to see and hear. An example item along with its English translation is 

shown below. 

 

Figure 1. Loanword Frequency Rating Example 

 

まったく見聞き

しない 

あまり見聞きし

ない 時々見聞きする 

 

よく見聞きする 

カジュアル 1 2 3 4 

 

English Translation 

 

Never see or 
hear 

Rarely see or 
hear 

Sometimes 
see or hear Often see or hear 

Casual 1 2 3 4 

 

Loanword Semantic Distance Rating 

In order measure the distance between the English and Japanese meanings of the 

135 loanwords, Japanese L1 speakers who were advanced English speakers were given 

the Semantic Distance Rating Task (Appendix K). In a pilot study, I created a measure of 

semantic distance based on the response from 14 highly proficient English bilingual 

reviewers whose L1 was Japanese. The reviewers rated the semantic difference between 

loanword meanings in Japanese and English on a six-point scale: 1 = Completely the 

same, 2 = Mostly the same, 3 = Somewhat the same, 4 = Somewhat different, 5 = Mostly 

different, 6 = Completely different. The results revealed great differences in the 
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perception ratings. A Rasch analysis revealed great disparity between the raters, which 

created poor rater fit to the Rasch model, notwithstanding their high English proficiency. 

However, the problems encountered in the previous study might have been due to 

differences in rater intuition: Although the raters were encouraged to refer to dictionaries 

or other reference resources, it is possible that they relied mainly on their intuition. For 

example, some raters rated the word wet as having a one-to-one relationship, and others 

rated it as having a completely different meaning. Upon consultation, some of the raters 

informed me that the loanword wet meant the same as sentimental in Japanese. However, 

other raters were completely unaware that this use of the term existed. To resolve this 

issue of differing knowledge on the part of the raters, I repeated the same semantic 

distance analysis with native Japanese speakers who are highly proficient in English, but 

I provided them with definitions from an English dictionary, the ODE, and a Japanese 

dictionary, the Japanese-MultiLingual Dictionary (JMdict) (EDRDG, 2022). The JMdict 

contains over 190,000 entries and is updated daily. I instructed the raters to refer to the 

definitions for every lexical item. This approach provided the raters with the same 

reference materials and ensured that they did not rely on their intuition alone. A complete 

version of the semantic distance rating task can be found in Appendix K. 

 

Modified Listening Vocabulary Levels Test 

The Listening Vocabulary Levels Test (LVLT) (McLean et. al., 2015) is a 

vocabulary level listening test based on word frequency using the British National Corpus 

(BNC), the Corpus of Contemporary American English (COCA), and the Academic 
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Words List (AWL). The LVLT served as a measurement of vocabulary from the first to 

the fifth 1,000 English frequency levels. The LVLT was used as a measure of aural 

receptive knowledge of English lexis. The test consisted of words from the first four 

1,000 word frequency levels. Only knowledge of these four word frequency levels were 

measured because these only the first three levels represented in the other test instruments. 

The fourth 1,000 word level was included to avoid a ceiling effect. 

The original LVLT is comprised of 24 items for each word-frequency level. Each 

level was reduced to 15 items by removing loanwords, which were identified by means of 

the Easy to Read Katakana Dictionary (Sanseido, 2019) and a review by a native 

Japanese speaker (See Appendix F for the final instrument). This was done in order to 

avoid confounding results because the other measures are tests of loanword knowledge. 

Recent researchers have found that loanwords are more likely to be answered correctly 

than non-loanwords on written vocabulary tests (Jordan, 2012; Laufer & McLean, 2016). 

Out of the original 24 items in the first 1,000 word frequency level, 14 items were 

loanwords. Five additional items were added to the first 1,000 word level by randomly 

selecting items from the same frequency level that were the same part of speech and had 

the same number of phonemes as the loanwords they replaced. The final version was 

reviewed by a panel of 14 native Japanese speakers to ensure that all items on the final 

test were non-loanwords. 

Fifteen minutes of class time was allotted for the distribution, completion, and 

collection of the test. Participants listened to a word followed by a three-second pause, 

and then heard the word used in a short sentence that did not indicate the meaning of the 
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word. For example, students heard parent (3-second pause) She is a parent. The 

participants then had 10 seconds to choose the corresponding word in Japanese from four 

multiple-choice answers. The audio for the test was prerecorded as an MP3 and played 

over the class audio system. Below is an example of a test item. The English translations 

shown in brackets were not written on the answer sheet. 

 

Test-takers hear Parent. She is a parent. 

Example test answers (written on the test-takers’ answer sheet without the English 

translations) 

a. 親 (おや) [parent] 

b. 財布 (さいふ) [ wallet] 

c. ペン [pen] 

d. くつ [shoes] 

The above example shows that choice C, ペン (pen), is a loanword. Although items 

where the correct answer was a loanword were removed, loanwords used as distractor 

items from the answer choices were not. 

 

Modified New Vocabulary Levels Test 

The New Vocabulary Levels Test (NVLT) was created by McLean and Kramer 

(2015) and designed to measure vocabulary knowledge of lexis in the first to the sixth 

1,000 English word frequency levels. Each level is represented by 24 test items. The 

NVLT was chosen over the Vocabulary Size Test (VST) because the NVLT has items 
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representing the first 1,000 frequency level, while the VST does not. Additionally, the 

NVLT was created using recent frequency lists—the first five 1,000 word levels of the 

BNC and the Academic Word List (Coxhead, 2000)—and therefore represents modern 

English lexis. 

Similar to the LVLT, the NLVT contains items that are loanwords. These items 

were removed and replaced with items that were randomly selected from the same word 

frequency level, the same part of speech, and the same number of phonemes. The total 

number of items per level was set at 15 to maintain consistency with the modified version 

of the NLVT used in this study (see Appendix H). Additional items were randomly 

selected from the word frequency levels that were of the same part of speech and similar 

number of letters as the loanwords they replaced. Only the first four word frequency 

levels of the test were administered. 

 

Procedures 

In Week 1, the participants completed the background questionnaire and the 

modified LVLT. At the beginning of the class, I distributed the questionnaire to the 

participants, who had 10 minutes to complete it. I then collected the background 

questionnaire and distributed the modified LVLT. The audio for the test was played 

through the audio system of the classroom from an mp3 file on the class computer that 

was prepared beforehand. The test took about 15 minutes. The participants were not 

allowed to use dictionaries, phones, or consult with others during the test. When the test 

was finished, I collected the response forms. 
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In Week 1, I distributed the background information questionnaire and 

administered Modified Listening Vocabulary Levels Test. I administered both the aural 

and visual versions of the semantic differences vocabulary tests in Weeks 2 to 6 and 8 to 

12, respectively. The test administration was spaced over a ten-week period in order to 

avoid tiring or demotivating students. Aural tests were administered chronologically 

earlier—Weeks 2, 3, 4, 5, and 6—in the span of the research period before the written 

tests—Weeks 8, 9, 10, 11, and 12. The rationale for the order of aural to written form is 

that the participants were less likely to recall items they had previously encountered five 

weeks prior as aural input than they were written input. This order avoided a confounding 

test effect between the different measures. I did not allow the participants access to any of 

the materials outside of the administration of the instruments. I did not discuss the 

answers with the classes until all the tests had been administered in all classes. Table 5 

shows the time schedule for the study. 

Participants completed the Aural Semantic Differences Test in Weeks 2, 3, 4, 5, 

and 6. The test for each week was administered in the following manner. There were two 

versions of the test: A and B. Two versions were used to combat the effect of test fatigue 

and item ordering. Five of the classes received version A of the test, and the other five 

received version B. At the beginning of the class, I distributed the Aural Semantic 

Differences Test response form to the students. Next, I played the instructions through the 

audio system; the participants listened to the instructions while reading them on the 

response form. Next, the participants listened to the audio test and wrote their responses. 

The test took about 15 minutes. The participants were not allowed to use dictionaries, 
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phones, or consult with others during the test. After the test was finished, I collected the 

response forms. 

 

Table 5. Time Schedule 

Week Activity 

1 Background Information Questionnaire  

1 Modified Listening Vocabulary Levels Test 

2 Aural Loanword Test and Aural Non-Loanword Test 1 

3 Aural Loanword Test and Aural Non-Loanword Test 2 

4 Aural Loanword Test and Aural Non-Loanword Test 3 

5 Aural Loanword Test and Aural Non-Loanword Test 4 

6 Aural Loanword Test and Aural Non-Loanword Test 5 

7 Modified New Vocabulary Levels Test 

8 Written Loanword Test and Written Non-Loanword Test 1 

9 Written Loanword Test and Written Non-Loanword Test 2 

10 Written Loanword Test and Written Non-Loanword Test 3 

11 Written Loanword Test and Written Non-Loanword Test 4 

12 Written Loanword Test and Written Non-Loanword Test 5 

13 Loanword Frequency Rating Test  

 

In Week 7, the participants completed the first three levels of the modified NVLT. 

At the beginning of the class, I distributed the modified NVLT response forms. Next, the 

participants read the instructions in Japanese before they started the test. The participants 

had 10 minutes to complete the test. Participants were not allowed to use dictionaries, 

phones, or consult with others during the test. After the 10-minute time limit had expired, 

I collected the tests. 

The participants completed the Written Semantic Differences Test in Weeks 8, 9, 

10, 11, and 12. The procedure for each week was conducted in the following manner. 

There were two versions of the test: A and B. Five classes received version A of each test, 
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and the other five received version B of the test. The test items were displayed by a 

projector on a screen at the front of the classroom from a PowerPoint file played on the 

class computer, which was prepared beforehand. At the beginning of the class, I 

distributed the Written Semantic Differences Test response form to the students. Next, I 

started the PowerPoint slide, which displayed the instructions at the beginning of the test; 

participants read the instructions on the projector screen or on the response form. The 

participants saw the test items displayed on the projector screen one by one and wrote 

their responses on the response forms. The test took about 15 minutes. The participants 

were not allowed to use dictionaries, phones, or consult with others during the test. After 

the test was finished, I collected the response forms. 

In Week 13, I distributed the Loanword Frequency Rating Task to the participants 

at the beginning of the class. The participants had 15 minutes to rate the frequency of the 

135 items. After the allotted time had expired, I collected the rating forms. Participants 

were not allowed to confer with each other or use dictionaries, smartphones, or other 

technology during the activity. 

 

Analyses 

The independent variables in this study were semantic distance, 

abstractness/concreteness, polysemy, phonological distance, part of speech, number of 

syllables, number of phonemes, number of letters, word English Frequency, and word 

frequency in Japanese. The dependent variables were the Rasch item measures for the 
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Aural Loanword Test, Aural Non-Loanword Test, Written Loanword Test, and Written 

Non-Loanword Test. 

Before data entry or analyses were carried out, all measures completed by 

participants were scrutinized carefully to look for non-compliance (e.g., students who did 

not complete the task or who produced nonsense answers). None of the tests were found 

to be dubious or were removed from the study. All viable data were first entered into 

Microsoft Excel as a source copy of all data. Rasch item difficulty and person ability 

measures were produced for all tests using Winsteps 3.63 (Linacre, 2021a). Person ability 

estimates and item ability measures for each item of the Aural Loanword Test, Aural 

Non-Loanword Test, Written Loanword Test, and Written Non-Loanword Test were then 

used for parametric analyses conducted in SPSS (Version 26). Rasch analyses produce 

item difficulty measures for each item and person ability estimates for each person. In 

Rasch analysis, the lower the item difficulty measure is, the less difficult it is. Some item 

difficulty measures are negative, as the mean item difficulty is set at zero logits by 

convention in the Winsteps software. This means that when entered into SPSS, the output 

results for item difficulty estimates appeared in the mirror image of what would be 

expected: low and negative measures indicated success, while higher measures indicated 

difficulty or failure. For person ability estimates, the higher the ability estimate is, the 

greater the ability of the person. This means that these measures are interpreted as most 

outcomes: higher and positive measures indicated higher than average ability. 

For effect sizes, the criteria set by Plonsky and Oswald (2014) were used: d values 

of .40, .70, and 1.00 are considered small, medium, and large, respectively. For 
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correlation strengths, they recommended that .25 be considered small, .40 be considered 

medium, and .60 be considered large. These valuations were used when assessing the 

strength of relationships and effects for each of the analyses. 

The first research question concerned the relationship between the participants’ 

English semantic knowledge of loanwords and non-loanwords. Rasch analysis produced 

person ability estimates of aural semantic knowledge and visual semantic knowledge that 

were used as the dependent variables. For this analysis, Pearson correlations were used to 

assess the relationship between receptive semantic knowledge for the lexical items 

between modalities (aural vs. visual) for all test items (135-word tests) as well as at the 

1K, 2K, and 3K word frequency levels (45-word tests). 

Research questions 2a and 2b concerned the differences between aural receptive 

knowledge and visual receptive knowledge of loanwords and the aural receptive 

knowledge and visual receptive knowledge between loanwords and non-loanwords 

respectively. For this analysis, four one-way repeated-measures ANOVAs were 

conducted. The analyses were conducted using the Rasch person ability estimates from 

the 135-item Aural Loanword Test, Aural Non-Loanword Test, Written Loanword Test, 

and Written Non-Loanword Test as well as for the 1K, 2K, and 3K items on each of the 

tests. Because the measures were Rasch person ability estimate logits, a lower value 

indicated that a test was more difficult, and higher values indicated that a test was easier. 

Follow-up paired-samples t-tests were conducted to identify the differences between 

measures where a significant difference was found. 
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Before conducting the analyses, the appropriate statistical assumptions were 

checked. For the repeated-measures ANOVAs, these assumptions are normality and 

equality of variance also known as homogeneity of variance (Green & Salkind, 2014). 

Normality refers to the normal, symmetrical distribution of items within a data set. 

Ghasemi and Zahediasl (2012) examined the different approaches to checking normality 

and found that a visual test of the kurtosis and skewness as well as Shapiro-Wilk test 

were the most discerning. In addition, Green and Salkind prescribed evaluating that the 

distribution of difference scores are multivariately normally distributed. This is done by 

subtracting each measure from the next and examining the distribution of the values. 

Homogeneity of variance, which is the assumption that the distribution of groups 

on a variable, can be treated as a continuation of the assumption of normality because it is 

inappropriate to compare a group with a skewed distribution to one with normal 

distribution (Heidel, 2021). To test homogeneity of variance, I used the criterion of 

skewness and kurtosis values between -2.00 and +2.00 being acceptable as set by George 

and Mallery (2010). 

The third research question investigated the variables that influenced loanword 

acquisition. Because this analysis was exploratory, four multiple regression analyses were 

conducted using semantic distance, concrete/abstract, polysemy, phonological distance, 

part of speech, number of syllables, number of phonemes, number of letters, English 

Frequency, and frequency in Japanese as independent variables. The two dependent 

variables of item difficulty for aural and visual input were analyzed. To assess the 
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regression model, I checked four of the main assumptions associated with regression 

analysis: linearity, homoscedasticity, independence, and normality. 

 

The Rasch Model 

 The Rasch model creates output that is produced by a probabilistic procedure that 

is directed by the linear parameters of person ability and item difficulty (Bond et al., 

2020). The measurement of the degree of difference between person ability and item 

difficulty expresses this relationship in logarithmic form (Embretson & Reise, 2000). The 

Rasch model posits that the probability of a person answering correctly is related 

logistically to this measurement. 

The Rasch model is advantageous for use in this study for several reasons. First, 

the Rasch model does not assume linearity between test items: Not all items are equally 

difficult or easy (Boone, 2016). Traditional testing creates a score by aggregating the 

total number of correct items; however, this approach does not consider the difficulty of 

each test item. This inconsistency can result in overall scores that do not produce equal 

intervals: A score of 70 is not 20 units higher than a score of 50 if the items are of 

varying difficulty. This point is important because in this study the semantic knowledge 

of vocabulary items with different levels of frequency, word length, and phonological 

features were measured. 

Second, the output of the Rasch model converts ordinal raw scores into interval 

measures called logits for each item and person. These logits are displayed on a Wright 

map to visually show the relationship between the items ranked by difficulty and the 
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persons ranked by ability. This map is useful for identifying the item-person targeting in 

which it is desirable that the person ability estimates are covered by items with 

appropriate levels of difficulty. 

Third, the Rasch model provides fit and separation statistics for items and persons. 

These statistics give a macro-level view of the data and provide an estimate of the items 

and persons overall. The separation statistics show to what degree items are dispersed in 

terms of difficulty and to what degree the persons are dispersed in terms of ability. 

Finally, the principal components analysis (PCA) of the item residuals included in 

the model output can be used to assess the dimensionality of the constructs. This 

information is used to ascertain if there are latent variables other than the one being 

measured that influence the outcome. In this study, the PCA of item residuals was useful 

for detecting whether any variables apart from semantic knowledge influenced the 

outcome of the responses. 

The Rasch model generates a measure of item difficulty for each individual item 

as opposed to the sum of items overall in the test, which produces more accurate 

reliability estimates compared to Classical Test theory. This output is in the forms of 

logits, which rank the vocabulary items from the easiest to the most difficult. This 

ranking allowed the vocabulary items to be analyzed and compared according to 

loanword and non-loanword word class. 
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Person Fit and Item Fit 

 The Rasch model creates fit statistics for both persons and items. The fit measures, 

which are a comparison between the actual outcome and the outcome the model predicts, 

are expressed as infit and outfit statistics. These statistics are an indication of how well 

the persons or the items aligned with the predictions of the model (i.e., whether the ability 

of the participant match their performance of the items based on the item’s difficulty; was 

the item answered correctly or incorrectly according to its difficulty based on the 

performance of the other participants). Two expressions of fit commonly reported are 

infit and outfit. Both infit and outfit are displayed in the output in mean squares, which 

are unstandardized, and t or z values, which are standardized (Bond et al., 2020). 

 

Infit MNSQ 

 The term infit is derived from its meaning as inlier sensitive (Linacre, n.d.1b).  

These values are more responsive to items that are closer to the person ability estimates. 

The mean squared is the average value of the unstandardized form of the residuals (Bond 

et al., 2020). A MNSQ value of 1.00 is an indication of perfect fit to the model, a MNSQ 

value lower than 1.00 indicates overfit, and a MNSQ value greater than 1.00 indicates 

underfit (Bond et al., 2020). According to Bond et al., infit statistics are more heavily 

weighted with the performance of participants closer to the item’s difficulty value. Mean 

square fit statistics values between -2.00 and +2.00 are not statistically significant misfit. 

However, values outside of these parameters indicate statistically significant misfit. 

These are the values I used during my assessment of fit indices for people and items. 
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The formula for infit mean-square is: 

Infit MNSQ = ΣZni
2Wni / ΣWni 

where:  

 

ΣZni
2Wni = sum of average residual multiplied by variance  

ΣWni = total variance  

 

Outfit MNSQ 

The term outfit is derived from its meaning as outlier sensitive (Linacre, n.d.1b). 

Because it is sensitive to outliers, items that are farther from person ability estimates 

weigh heavily in the calculation of the outfit statistic. Similar to the infit MNSQ, the 

outfit MNSQ is the means squared of the residuals of the items, and perfect fit (1.00) 

underfit (< 1.00) and overfit (> 1.00) are viewed similarly. In contrast to infit statistics, 

outfit statistics are not weighted and are therefore influenced more strongly by outlying 

responses (Bond et al., 2020). Because of this difference, greater attention is paid to infit 

statistics than outfit statistics. Both infit and outfit MNSQ statistics represent the degree 

of misfit (i.e., how different the item performs than the expectation). The formula for 

outfit mean-square is infit is: 

Outfit MNSQ = ΣZni
2 / N 

 

where: 

  

ΣZni
2 = sum of the average residual 

N = number of items 
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Infit ZSTD 

 Where infit MNSQ is unstandardized, infit ZSTD is a standardized value. The 

mean square value is computed into a standardized distribution similar to a z-score and 

assessed with the values as such (e.g., -2.00 to +2.00) (Bond et al., 2020). Linacre 

(n.d.1b) prescribed that perfect fit is 0.00, and that standardized values be assessed as ≥ 

3.00 = very unexpected, 2.00–2.90 = noticeably unpredictable, -1.90–1.90 = reasonably 

predictable, and ≤ -2.00 = too predictable. The standardized fit statistics differ from the 

MNSQ statistics in that the standardized statistics represent the probability of misfit. 

 

Outfit ZSTD 

 The outfit ZSTD is the standardized value obtained after the transformation of the 

outfit MNSQ into a distribution similar to a z-score similar to the infit ZSTD. The outfit 

ZSTD is representative of the likelihood that the item is misfitting. It should be assessed 

according to the same criterion as the infit ZSTD, but it is more representative of the 

probability of misfit based on the unweighted residuals of the outlying items. 

 

Rasch PCA of Item Residuals 

 The Rasch PCA of item residuals shows the dimensionality of the variables and 

determines patterns in the data that do not align with the projected Rasch model and 

indicates whether constructs other than those accounted for by the Rasch model are 

present within the data. These patterns of residuals that do not align with the known 

variable in the model represent variations not accounted for, and therefore represent the 
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amount of unexplained variance. The output for the PCA of item residuals presents the 

standardized residual variance in Eigenvalue units and as a percentage (Bond et al., 2020). 

Knowledge of the degree of unexplained variation is important for assessing the 

dimensionality of the known variables that are being measured. 

 

Rasch Reliability and Separation Statistics 

Rasch reliability and separation statistics are calculated for both persons and items. 

Reliability refers to the reproducibility of the measure location, that is, the degree of 

probability that items and people were reported accurately within the model (Linacre, 

n.d.1a). For example, if different groups with similar attributes were to take a test, the 

hierarchy of the items would remain the same. The formula for person reliability is: 

RP
 = SAP

2 / SDP
2 

where: 

RP
 = person reliability index 

SAP
2 = person variance adjusted for measurement error 

SDP
2 = person variance unadjusted 

 

The formula for item reliability is:  

Ri
2 = SAi

2 / SDi
2 

 

where: 

Ri
2 = item reliability index 

SAi
2= item variance adjusted for measurement error 

SDi
2 = item variance unadjusted 

 

The reliability statistic ranges from .00 to 1.00, with higher values indicating 

greater accuracy of the measurement (Wright & Stone, 1999). To assess reliability, I used 
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the criteria developed by Fisher (2007), who gave the following criteria for interpreting 

Rasch person and item reliability statistics: < .67 = Poor, .67–.80 = Fair, .81–.90 = 

Good, .91–.94 = Very good, and > .94 = Excellent. 

Separation is a measurement of the distribution of persons and items in the Rasch 

model. Person separation is the distribution of the test population along the scale of 

ability and reports the number of perceivable levels of ability between the participants. 

The formula for person separation is: 

GP = SAP / SEP 
 
where:  

GP = person separation index 

SAP = adjusted person standard deviation 

SEP = average person measurement error 

 

Similarly, item separation is a measurement of the distribution of the test items along the 

scale representing the levels of item difficulty. The formula for item separation is: 

GI = SAI / SEI 
 

where:  

GI = item separation index 

SAI = adjusted item standard deviation 

SEI = average item measurement error 

 

The item separation statistic indicates how efficiently an instrument can separate 

and create a hierarchy of people and items. A larger value indicates a greater range and 

separation of individuals and items. Fisher (2007) provided the following criteria for 

interpreting person and item separation: 2.00 or less = Poor, 2.00–3.00 = Fair, 3.00–4.00 

= Good, 4.00–5.00 = Very good, and > 5.00 = Excellent. 
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Gathering Evidence of Validity  

 To establish construct validity, I checked the following measures and outputs: 

person and item fit to the Rasch model, the Rasch PCA of item residuals, and Rasch 

reliability and separation. In addition, I produced a Wright map, a visual production of 

the data output that places of the linear logit scale in the middle, the person distribution 

on the left side, and the item distribution on the right side. Additionally, I determined 

invariance by following the same procedure used by Beglar (2010), by dividing the 

person ability estimates of each test into two separate groups according to either positive 

or negative residual loadings. When data fit the Rasch model well, it should not matter 

what items are used to produce person ability estimates. This aspect of validity is 

assessed by calculating Pearson correlations for person ability estimates generated using 

the two sets of items (i.e., those with positive loadings and those with negative loadings 

in the Rasch PCA of item residuals). This test of invariance is a strict one, as items that 

are maximally different are used to assess the strength of the relationship between the 

person ability estimates produced by the two sets. 

 



 

 

78 

CHAPTER 4 

PRELIMINARY ANALYSIS 

 

 The purpose of this chapter is to report the validation results for eight instruments: 

the Aural Loanword Test, the Aural Non-Loanword Test, the Written Loanword Test, the 

Written Non-Loanword Test, the Loanword Frequency Rating Task, the Loanword 

Semantic Distance Rating Task, the Listening Vocabulary Levels Test, and the New 

Vocabulary Levels Test. Rasch analyses were conducted to evaluate the validity and 

reliability of the instruments. After evaluating the reliability and inspecting the validity 

evidence for the instruments, Rasch item difficulty estimates and person ability estimates 

statistics were extracted for later comparative statistical analyses to be conducted 

regarding the research questions. 

 

Aural Loanword Test and Aural Non-Loanword Test 

The Aural Loanword Test and the Aural Non-Loanword Test were administered 

together as five tests and completed by 215 students over five weeks starting in Week 2 

and ending in Week 6. The timeline for administering the five tests can be found in Table 

5. Each of the tests contained 27 loanword items and 27 non-loanword items for a total of 

54 items, apart from the first test, which contained two additional practice items at the 

beginning of the test. In total, this resulted in 270 items—135 loanwords and 135 non-

loanwords. Test items were assessed by comparing student responses for each item to 

their acceptable translation equivalent in the answer key. The 135 non-loanword items 
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and 135 loanword items were separated before being analyzed with Winsteps 3.63 

(Linacre, 2021a) using the dichotomous Rasch model. 

 

Aural Loanword Test 

One hundred thirty-five loanword item entries administered to 215 students were 

assessed by reviewing the standardized item weighted mean square (Infit MNSQ) fit 

statistics. The fit criteria by Fisher (2007) posited that Infit MNSQ statistics between 0.77 

and 1.30 indicate excellent fit. Table 6 shows the descriptive statistics for the 135 items 

and is ranked according to Rasch measure order from more difficult items at the top of 

the table to less difficult items at the bottom of the table. The most difficult item was 205 

(access), which had an item difficulty estimate of 4.05. The easiest item was 196 

(decoration), which had an item difficulty estimate of -3.93. 

The infit MNSQ statistic is more sensitive to the performance of items and 

persons whose estimates are close to one another, while the outfit MNSQ statistic 

primarily assesses how items are responded to by test-takers far from their person ability 

estimate. Most researchers favor focusing on the infit MNSQ statistic over the outfit 

MNSQ statistic (Bond et al., 2020, p. 67); as a result, infit MNSQ was used as the fit 

metric of focus in this study. The infit MNSQ range for this test was 0.82–1.15 (SD = 

0.06); thus, the items met the 0.77–1.30 criterion. The outfit MNSQ range was 0.46–2.74 

(SD = 0.25), and the point-measure correlations were between .01 and .50. 

 

 



 

 

80 

Table 6. Rasch Descriptive Statistics for the Aural Loanword Test Items  

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

2-205 4.05 1.00 1.00 0.30 0.53 -0.30 .09 

1-151 3.37 0.71 0.99 0.20 0.56 -0.40 .12 

2-187 3.36 0.71 1.00 0.20 0.76 0.00 .08 
 

3-242 3.36 0.71 1.01 0.20 1.07 0.40 .04 
 

1-163 3.36 0.71 1.00 0.20 0.65 -0.20 .10 
 

3-252 2.95 0.58 1.01 0.20 0.94 0.10 .06 
 

3-267 2.95 0.58 1.02 0.20 2.74 2.00 .05 
 

2-198 2.95 0.58 0.96 0.10 0.46 -0.70 .20 
 

3-263 2.95 0.58 1.00 0.20 0.86 0.00 .08 
 

3-256 2.66 0.51 1.00 0.20 0.99 0.20 .08 
 

3-253 2.65 0.51 1.02 0.20 1.24 0.60 .02 
 

3-234 2.64 0.51 1.00 0.20 0.72 -0.30 .12 
 

3-260 2.62 0.51 1.03 0.20 1.83 1.30 .04 
 

2-182 2.43 0.46 0.99 0.10 1.02 0.20 .10 
 

1-160 2.42 0.46 1.00 0.10 0.94 0.10 .11 
 

2-207 2.24 0.42 1.01 0.20 1.28 0.70 .04 
 

3-268 2.23 0.42 0.97 0.10 0.76 -0.40 .18 
 

3-270 2.23 0.42 1.00 0.10 0.92 0.00 .11 
 

3-246 2.08 0.39 0.96 0.00 0.86 -0.20 .19 
 

2-210 1.90 0.36 1.05 0.30 1.45 1.10 .02 
 

3-262 1.81 0.34 1.00 0.10 0.78 -0.50 .17 
 

3-255 1.77 0.34 0.97 0.00 0.73 -0.60 .22 
 

3-259 1.68 0.33 1.00 0.10 1.07 0.30 .12 
 

1-150 1.66 0.33 1.02 0.20 1.02 0.20 .10 
 

2-191 1.60 0.31 0.97 0.00 0.76 -0.60 .22 
 

3-233 1.59 0.31 0.94 -0.10 0.56 -1.40 .31 
 

2-211 1.59 0.31 0.97 0.00 0.85 -0.30 .21 
 

3-261 1.41 0.29 1.01 0.10 0.96 0.00 .14 
 

2-221 1.40 0.29 0.97 0.00 1.24 0.80 .15 
 

3-251 1.40 0.29 0.90 -0.40 0.51 -1.80 .38 
 

1-141 1.18 0.26 0.97 -0.10 0.91 -0.20 .22 
 

3-245 1.10 0.26 0.98 0.00 0.91 -0.20 .21 
 

3-229 1.09 0.26 0.99 0.00 0.99 0.10 .19 
 

2-202 1.05 0.25 0.99 0.00 0.94 -0.10 .20 
 

    (Table 6 continues)  
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(Table 6 continued)        

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

 

3-241 0.99 0.25 1.02 0.20 1.23 0.90 .11  

2-185 0.97 0.25 1.02 0.20 1.12 0.50 .13 
 

1-164 0.97 0.25 1.09 0.50 1.28 1.10 .02 
 

3-238 0.92 0.24 0.92 -0.40 0.71 -1.20 .34 
 

1-149 0.91 0.24 0.98 0.00 1.10 0.50 .20 
 

1-176 0.87 0.24 0.92 -0.40 0.68 -1.50 .36 
 

1-152 0.87 0.24 0.96 -0.20 0.85 -0.60 .27 
 

2-204 0.85 0.24 1.03 0.20 1.08 0.40 .15 
 

3-257 0.82 0.23 0.95 -0.30 0.82 -0.80 .30 
 

3-264 0.80 0.23 0.89 -0.60 0.67 -1.60 .39 
 

2-206 0.76 0.23 1.02 0.20 0.99 0.00 .17 
 

3-265 0.75 0.23 1.01 0.10 1.00 0.10 .19 
 

3-269 0.74 0.23 1.06 0.40 1.62 2.50 .04 
 

1-173 0.70 0.22 1.05 0.40 1.27 1.20 .08 
 

3-228 0.70 0.22 0.93 -0.40 0.86 -0.60 .32 
 

2-197 0.67 0.22 1.00 0.00 0.94 -0.20 .22 
 

2-190 0.58 0.22 1.02 0.20 1.20 1.00 .15 
 

3-266 0.57 0.21 1.04 0.30 1.10 0.60 .15 
 

1-154 0.55 0.21 0.96 -0.20 0.96 -0.10 .26 
 

3-254 0.55 0.21 0.93 -0.50 0.84 -0.80 .33 
 

3-247 0.53 0.21 1.04 0.30 1.16 0.90 .13 
 

1-179 0.38 0.20 1.02 0.20 1.03 0.30 .20 
 

2-194 0.38 0.20 0.89 -0.80 0.70 -1.80 .43 
 

3-248 0.36 0.20 1.04 0.40 1.13 0.80 .14 
 

3-231 0.33 0.20 0.90 -0.80 0.86 -0.80 .38 
 

2-186 0.20 0.19 0.91 -0.80 0.78 -1.40 .39 
 

3-227 0.18 0.19 0.98 -0.10 0.93 -0.40 .27 
 

2-209 0.16 0.19 1.03 0.30 1.05 0.40 .20 
 

1-171 0.15 0.19 0.94 -0.50 0.85 -1.00 .34 
 

2-225 0.13 0.19 1.01 0.10 1.04 0.30 .22 
 

1-137 0.11 0.18 0.97 -0.30 0.93 -0.40 .29 
 

2-212 0.11 0.18 0.96 -0.30 0.91 -0.60 .31 
 

1-178 0.11 0.18 0.95 -0.40 0.92 -0.50 .31 
 

2-219 0.09 0.18 0.97 -0.20 0.92 -0.50 .30 
 

3-250 0.06 0.18 0.99 -0.10 0.89 -0.70 .29 
 

    (Table 6 continues)  
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(Table 6 continued)        

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

 

1-142 0.01 0.18 1.02  0.30 1.02 0.20 .21  

1-147 0.01 0.18 1.06  0.60 1.07 0.50 .17  

3-249 -0.11 0.18 0.96 -0.40 0.95 -0.30 .31 
 

1-157 -0.11 0.17 0.96 -0.40 0.91 -0.70 .32 
 

3-244 -0.17 0.17 0.97 -0.30 0.95 -0.40 .31 
 

3-239 -0.23 0.17 0.99 -0.10 0.95 -0.40 .29 
 

2-220 -0.25 0.17 0.99 -0.10 0.96 -0.30 .29 
 

2-217 -0.29 0.17 1.03  0.30 1.05 0.50 .22 
 

2-216 -0.31 0.17 0.89 -1.40 0.79 -2.00 .45 
 

1-180 -0.36 0.17 0.96 -0.50 0.94 -0.60 .33 
 

1-172 -0.37 0.16 1.04  0.60 1.02 0.30 .21 
 

2-201 -0.39 0.16 0.91 -1.20 0.86 -1.40 .42 
 

1-155 -0.52 0.16 1.08  1.10 1.11 1.10 .16 
 

3-232 -0.52 0.16 0.94 -0.90 0.90 -1.10 .37 
 

3-235 -0.54 0.16 0.91 -1.40 0.85 -1.70 .42 
 

3-237 -0.60 0.16 0.99 -0.20 0.97 -0.30 .30 
 

1-153 -0.63 0.16 0.97 -0.50 0.95 -0.60 .33 
 

1-139 -0.65 0.16 1.15  2.20 1.18 2.10 .07 
 

1-177 -0.67 0.16 1.13  2.00 1.14 1.70 .09 
 

1-138 -0.68 0.16 0.97 -0.40 0.94 -0.80 .33 
 

1-158 -0.68 0.16 1.07 1.20 1.13 1.50 .17 
 

2-224 -0.68 0.16 1.07 1.20 1.10 1.20 .18 
 

3-236 -0.81 0.15 0.93 -1.30 0.91 -1.30 .40 
 

1-175 -0.82 0.15 1.13 2.30 1.22 2.80 .10 
 

1-146 -0.89 0.15 1.03 0.50 1.05 0.70 .25 
 

1-169 -0.89 0.15 0.98 -0.30 0.98 -0.30 .32 
 

3-226 -0.95 0.15 1.05 1.00 1.04 0.70 .23 
 

2-222 -0.97 0.15 0.98 -0.30 0.97 -0.50 .32 
 

1-156 -1.02 0.15 0.95 -1.10 0.93 -1.20 .38 
 

1-167 -1.02 0.15 1.03 0.70 1.05 0.80 .24 
 

3-243 -1.05 0.15 0.87 -3.00 0.83 -3.00 .50 
 

2-214 -1.10 0.15 0.99 -0.20 0.97 -0.40 .32 
 

2-213 -1.16 0.15 1.04 0.90 1.07 1.20 .23 
 

2-193 -1.18 0.15 0.95 -1.20 0.93 -1.30 .38 
 

2-215 -1.18 0.15 0.99 -0.10 0.97 -0.50 .32 
 

     (Table 6 continues) 
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(Table 6 continued)        

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

 

3-258 -1.24 0.15 0.82 -4.50 0.79 -4.20 .56  

2-200 -1.29 0.15 1.09 2.10 1.10 1.90 .17  

2-203 -1.40 0.15 1.02 0.40 1.02 0.50 .27  

1-161 -1.41 0.15 1.09 2.10 1.11 2.20 .17 
 

2-192 -1.50 0.15 1.06 1.50 1.07 1.40 .21 
 

2-223 -1.50 0.15 0.91 -2.30 0.89 -2.30 .44 
 

1-166 -1.57 0.15 1.12 2.80 1.14 2.60 .13 
 

2-195 -1.57 0.15 1.00 0.10 1.00 0.10 .30 
 

1-148 -1.67 0.15 1.05 1.20 1.05 0.90 .23 
 

3-230 -1.71 0.15 1.06 1.50 1.06 1.10 .22 
 

2-189 -1.71 0.15 0.99 -0.20 1.01 0.20 .31 
 

1-170 -1.73 0.15 1.06 1.30 1.07 1.30 .22 
 

1-174 -2.05 0.15 1.02 0.40 0.99 -0.10 .28 
 

2-199 -2.14 0.15 1.03 0.50 1.05 0.70 .25 
 

1-162 -2.16 0.15 1.01 0.30 0.99 -0.10 .27 
 

2-184 -2.24 0.16 0.97 -0.40 1.00 0.00 .32 
 

1-165 -2.36 0.16 1.02 0.30 1.09 1.00 .24 
 

1-136 -2.51 0.16 1.12 1.60 1.22 2.10 .09 
 

1-144 -2.68 0.17 0.99 0.00 1.01 0.10 .28 
 

2-218 -2.72 0.17 0.95 -0.60 0.91 -0.80 .35 
 

2-188 -2.72 0.17 1.04 0.50 1.09 0.80 .20 
 

3-240 -2.72 0.17 0.95 -0.60 0.91 -0.70 .35 
 

2-183 -2.78 0.17 1.03 0.40 1.08 0.70 .21 
 

2-181 -3.02 0.18 0.97 -0.30 0.93 -0.50 .30 
 

1-140 -3.06 0.19 1.16 1.40 1.32 2.00 .01 
 

1-159 -3.23 0.19 1.03 0.30 1.17 1.00 .17 
 

1-143 -3.29 0.20 1.03 0.30 1.30 1.70 .13 
 

1-145 -3.53 0.22 1.00 0.10 1.20 1.00 .18 
 

2-208 -3.64 0.22 0.97 -0.10 1.11 0.60 .23 
 

1-168 -3.75 0.23 1.08 0.50 1.53 2.10 .01 
 

2-196 -3.93 0.25 1.00 0.10 0.96 -0.10 .19 

Note. Item numbers are preceded by 1K, 2K, or 3K frequency level (e.g., 1-159 = Frequency  
level 1K, item number 159) 
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To test the degree of invariance, I used a stringent form of assessment employed 

by Beglar (2010) that involved using person ability estimates of the positive Rasch PCA 

(principal components analysis) of item residual loadings and the negative item residual 

loadings to create two sets of maximally different items. The correlation between the two 

sets of person ability estimates generated by these items was then used to assess the 

strength of their relationship. The Pearson correlation coefficient was r = .53, which is 

between a medium and large effect (.40 and .60, respectively); however, the disattenuated 

correlation was .72. 

Item dimensionality was investigated by reviewing the standardized item residual 

variance displayed in a Rasch PCA of item residuals analysis. An important consideration 

when assessing the dimensionality is the percentage of unexplained variance in the 

contrasts. Linacre (2021b) provided four criteria for investigating dimensionality: 

1. It is preferable if the variance explained by items is larger than four times the 

value of the first contrast. 

2. If the eigenvalue of the unexplained variance of the first contrast is less than 

3.00, that is considered good. 

3. If the eigenvalue of the unexplained variance of the first contrast is less than 

1.50, that is considered excellent. 

4. If the unexplained variance of the first contrast is less than 5.00%, that is 

considered excellent. 

These criteria are not to be viewed as fixed because the outcomes are dependent on the 

person variance and the number of items in the analysis. Additionally, the number of 
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items being measured was large (135), which also suppresses the importance of criteria 2 

and 3 because the eigenvalues increase as the number of items increases. I have focused 

on the eigenvalue and percent of variance accounted for by the first residual contrast 

because in this analysis, this is where additional constructs in the data appear. The output 

for the standardized item residual variance can be seen in Table 7. 

 

Table 7. Rasch PCA of Item Residuals Statistics for Aural Loanword Test  

 Eigenvalue Percent 

Total raw variance in observations 209.20 100.00% 
Raw variance explained by Rasch measures 74.20 35.50% 

Raw variance explained by persons 10.20 4.90% 
Raw variance explained by items 64.00 30.60% 

Raw unexplained variance (total) 135.00 64.50% 
Raw unexplained variance in the first contrast 3.50 1.70% 
Raw unexplained variance in the second contrast 3.30 1.60% 
Raw unexplained variance in the third contrast 3.30 1.60% 
Raw unexplained variance in the fourth contrast 2.90 1.40% 

 

 The variance explained by the items, 30.60%, was 18 times greater than the first 

contrast (1.70%); thus, the first criterion was met. The eigenvalue of the variance 

explained by the first contrast, 3.50, did not meet the second (< 3.00) or third (< 1.50) 

criteria; however, this result can be attributed to the large number of items measured. The 

135 items inflated the eigenvalue for the contrast. Given that an eigenvalue of 3.50 

represents the strength of three or four items, it accounts for a small amount of variance 

on the 135-item test and was not an indication of a second construct in the data. 

Therefore, the fourth criterion is of greater relevance because it does not assign a fixed 

number but rather a percentage. In this regard, the unexplained variance in the first 

contrast (1.70%) was low compared to the 5.00% criterion. Overall, these results 
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indicated that the test was fundamentally unidimensional with little influence from 

participant variation or from unknown variables. 

 Figure 2, the Wright map for this variable, shows the relationship between the 

items and participants in terms of Rasch item difficulty estimates and person ability 

estimates. The # symbols on the left represent two participants, each period (.) represents 

one participant, and the numbers on the right (listening loanword) are the test items. The 

item difficulty estimates are positioned on the logit scale, which ranged from -4.00 to 

+4.00. The lower the item difficulty estimate, the easier it was for participants to answer 

the item correctly; the lower a person ability estimate, the lower the person’s overall 

ability and vice versa. Although the items were well targeted for the test-takers, the 

positioning of the participants on the left shows that the majority had lower ability 

compared to the higher placement of the items on the right; thus, many of the items were 

challenging for the participants to answer correctly. The item difficulty hierarchy is likely 

attributable to item word frequency: the lower the frequency, the lower the accuracy of 

the answers. Seven of the most difficult items were at or above the 3.00+ logit mark. 

Within those items, two were from the 1K word frequency level —1-151 (cooler), 1-163 

(service), three were from the 2K word frequency level—2-205 (access), 2-187 (instant), 

198 (manner), and four were at the 3K word frequency level —3-242 (menu), 3-252 

(feminist), 3-263 (scan), 3-267 (pose). 

To assess the influence of item frequency level on the item difficulty ranking, 

repeated-measures ANOVAs were performed using the 1K, 2K, and 3K person ability 

item measures as the three dependent variables. Before conducting the analyses, the 
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assumptions were checked and met. The results indicated that there was a significant 

effect between the frequency levels, F(2,88) = 9.00, p < .001. This finding indicated that 

the difficulty ranking of the items was influenced by item frequency level. Three follow-

up paired-samples t-tests; were conducted to investigate the degree of difference between 

the three levels. First, items at the 1K frequency level (k = 45) were compared with items 

from the 2K frequency level (k = 45). The results indicated that the mean Rasch item 

measures for Aural Loanword Test items at the 1K frequency level (M = - 0.59, SD = 

1.67) was not significantly lower than the mean for the Aural Loanword Test items at the 

2K frequency level (M = - 0.27, SD = 1.84), t(44) = -0.82, p < .414, d = - 0.12. Next, 

Rasch item measures for Aural Loanword Test items at the 1K frequency level (k = 45) 

were compared with items from the 3K frequency level (k = 45). The results indicated 

that the mean Rasch item measures for Aural Loanword Test items at the 1K frequency 

level (M = - 0.59, SD = 1.67) was significantly lower than the mean for the Aural 

Loanword Test items at the 3K frequency level (M = .86, SD = 1.39), t(44) = -4.62, p 

< .001, d = - 0.68. Finally, items at the 2K frequency level (k = 45) were compared with 

items from the 3K frequency level (k = 45). The results indicated that the mean Rasch 

item measures for Aural Loanword Test items at the 2K frequency level (M = - 0.27, SD 

= 1.84) was significantly lower than the mean for the Aural Loanword Test items at the 

3K frequency level (M = 0.86, SD = 1.39), t(44) = -3.05, p < .004, d = - 0.45. The effect 

size indicated a difference of nearly half of a deviation. These results showed that 

frequency had a significant effect on Aural Loanword Test items at the 2K and 3K 

frequency levels. 
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It is also possible that semantic distance, word length, or another variable being 

investigated influenced item difficulty. Some of these variables might explain why words 

from the 1K frequency level were rated as some of the most difficult. These possibilities 

are explored in later analyses. 

The Rasch item reliability estimate of .97 and the item separation statistic of 5.91 

were both excellent according to Fisher’s (2007) criteria. This result indicated that the 

test items functioned well and represented a wide spread of difficulty levels. Based on 

Fisher’s criteria (2007), the Rasch person reliability estimate of .85 was good and the 

person separation statistic of 2.40 was fair. These values indicated that the participants 

had a reasonable degree of representation across differing abilities. The mean Rasch 

person measure was -1.74 which means that participant ability was low in comparison to 

the difficulty of the test items. This result explains the relatively low person separation 

compared to the item separation because participant ability was more tightly clustered on 

the lower ability side of the scale. 

 

Aural Non-Loanword Test 

One hundred thirty-five non-loanword item entries for 215 students were assessed 

by reviewing the standardized item weighted MNSQ fit statistics. The infit MNSQ range 

was 0.80–1.46 (SD = 0.10), which largely met the fit criterion range of 0.77–1.30. Item 1-

016 misfit (infit MNSQ = 1.46) the model. However, the degree of underfit was 

inconsequential compared to the strength of the remaining 134 items. A correlation was 
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Figure 2. Wright Map for the Aural Loanword Test 
---------------------------------------------------------------------  

More able persons | More difficult items 

                  |T 

                  |  1-151 1-163 2-187 3-242 

                  | 

 3                +  2-198 3-252 3-263 3-267 

                  | 

                  |  3-234 3-253 3-256 3-260 

                  |  2-182 

                  |  1-160 

                  |  2-207 3-268 3-270 

 2                +  3-246 

                  |  2-210 3-255 3-262 

                  |S 1-150 2-191 2-211 2-233 3-259 

                  | 

                  |  2-221 3-251 3-261 

                  |  1-141 3-229 3-245 

 1                +  1-164 2-185 2-202 3-238 3-241 

                  |  1-149 1-152 1-176 2-204 2-206 3-257 3-264 3-265 

                  |  1-173 2-197 3-228 3-269 

                  |  1-154 2-190 3-247 3-254 3-266 

                  |  1-179 2-194 3-231 3-248 

               #  |  1-137 1-171 1-178 2-186 2-209 2-212 2-219 2-225 

 0            #  +M  3-227 1-142 1-147 3-250 

             .## T|  1-157 2-220 3-239 3-244 3-249 

              .#  |  1-172 1-180 2-201 2-216 2-217 

             ###  |  1-155 3-232 3-235 

          .#####  |  1-138 1-139 1-153 1-158 1-177 2-224 3-237 

     .########## S|  1-146 1-169 1-175 3-236 

-1       .######  +  1-156 1-167 2-222 3-226 3-243 

     .##########  |  2-193 2-213 2-214 2-215 3-258 

           .####  |  1-161 2-200 2-203 

    ############ M|  1-166 2-192 2-195 2-223 

    ############  |S 1-148 1-170 2-189 3-230 

    ############  | 

-2       .######  +  1-174 

        .####### S|  1-162 2-184 2-199 

              ##  |  1-165 

             .##  |  1-136 

             .##  |  1-144 2-188 2-218 3-240 

             .## T|  2-183 

-3             .  +  1-140 2-181 

               .  |  1-159 

                  |  1-143 

                  |T 1-145 

                  |  1-168 2-208 

               .  | 

-4                +  2-196 

Less able persons |  Easier items 

---------------------------------------------------------------------  

Note. N = 215. Each “#” = 2 people; each “.” = 1 person. The top of the map was slightly abridged. 
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was performed between the Rasch item output measures with and without item 1-016. 

The measures were highly correlated (r = .99, p < .001), so item 1-016 was retained in the 

analysis. The outfit MNSQ range was .59–1.74 (SD = 1.02), and the point-measure 

correlations were between .07 and .60. Out of the 135 items, 18 had low point-measure 

correlations ranging from .7 to .19. The output can be found in Table 8. 

To test the degree of invariance, person ability estimates were produced using the 

items with positive residual loadings and the items with negative residual loadings. The 

Pearson correlation between these two sets of Rasch person ability estimates was then 

used to assess the strength of their relationship. The Pearson correlation coefficient was r 

= .73 and the disattenuated correlation was .83. 

 

Table 8. Rasch Descriptive Statistics for the Aural Non-Loanword Test Items 

 
Item 

 
Measure 

 
SE 

Infit 
MNSQ 

Infit 
ZSTD 

 Outfit 
MNSQ 

Outfit 
ZSTD 

Pt-measure 
correlation  

3-109 4.39 0.51 1.02 0.20 1.41 0.80 .07 
 

1-024 3.65 0.37 0.99 0.10 0.65 -0.60 .20 
 

2-072 2.91 0.27 0.99 0.00 0.78 -0.60 .25 
 

3-105 2.87 0.27 0.97 -0.10 0.75 -0.60 .28 
 

3-103 2.84 0.26 0.89 -0.50 0.59 -1.30 .37 
 

3-132 2.78 0.26 1.05 0.30 0.92 -0.20 .21  

3-101 2.47 0.23 0.94 -0.40 0.62 -1.50 .37  

1-007 2.43 0.23 0.99 0.00 1.06 0.30 .26  

3-111 2.27 0.22 0.91 -0.60 0.65 -1.50 .40  

3-117 2.24 0.21 1.05 0.40 1.45 1.80 .18  

3-118 2.24 0.21 0.96 -0.20 1.06 0.30 .30  

2-059 2.07 0.21 1.03 0.30 1.03 0.20 .26  

3-112 1.98 0.20 0.94 -0.40 0.90 -0.50 .37  

1-018 1.98 0.20 1.12 1.10 1.28 1.30 .17  

3-123 1.94 0.20 0.92 -0.70 0.73 -1.40 .41  

     (Table 8 continues)  
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   (Table 8 continued)      

 
Item 

 
Measure 

 
SE 

Infit 
MNSQ 

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD 

Pt-measure 
correlation 

3-125 1.85 0.19 1.02 0.20 0.98 0.00 .31 
 

2-053 1.82 0.19 0.92 -0.80 0.89 -0.50 .40 
 

3-102 1.76 0.19 0.93 -0.70 0.78 -1.30 .42 
 

3-100 1.70 0.19 0.92 -0.80 0.74 -1.50 .43 
 

3-128 1.69 0.18 0.87 -1.30 0.68 -2.00 .48 
 

3-104 1.58 0.18 1.07 0.80 1.36 2.00 .23 
 

3-116 1.45 0.18 1.07 0.80 1.17 1.10 .27  

2-067 1.43 0.17 1.03 0.30 1.04 0.30 .32 
 

3-106 1.34 0.17 0.88 -1.50 0.86 -1.00 .47 
 

3-133 1.31 0.17 1.04 0.50 0.99 0.00 .33 
 

3-121 1.30 0.17 1.08 0.90 1.02 0.20 .31 
 

2-070 1.29 0.17 0.93 -0.90 0.88 -0.90 .44 
 

2-084 1.27 0.17 0.97 -0.40 0.92 -0.60 .40 
 

3-092 1.23 0.17 1.05 0.60 1.05 0.40 .32 
 

3-096 1.21 0.17 0.83 -2.30 0.77 -1.90 .53 
 

3-099 1.19 0.17 0.98 -0.30 0.92 -0.60 .40 
 

3-131 1.15 0.17 0.96 -0.50 0.90 -0.70 .42 
 

2-047 1.15 0.17 1.15 2.00 1.39 2.90 .19 
 

3-107 1.01 0.16 0.88 -1.80 0.82 -1.70 .50 
 

2-066 0.99 0.16 0.91 -1.30 0.81 -1.70 .48 
 

3-097 0.98 0.16 0.96 -0.50 0.95 -0.40 .41 
 

3-114 0.86 0.16 0.95 -0.80 0.89 -1.00 .45 
 

2-081 0.86 0.16 0.88 -1.80 0.82 -1.80 .51 
 

3-115 0.78 0.16 0.96 -0.50 0.88 -1.30 .45 
 

3-124 0.76 0.16 0.97 -0.50 0.95 -0.50 .43 
 

3-113 0.74 0.16 0.95 -0.70 1.07 0.80 .42  

3-120 0.73 0.16 1.12 1.80 1.14 1.40 .28  

3-094 0.73 0.16 0.82 -3.00 0.76 -2.60 .57  

3-134 0.73 0.16 0.91 -1.40 0.89 -1.20 .48  

2-088 0.71 0.16 0.92 -1.30 0.87 -1.40 .47  

1-009 0.71 0.16 0.99 -0.10 0.93 -0.70 .42  

2-069 0.68 0.16 0.87 -2.10 0.83 -1.90 .52  

2-082 0.68 0.16 1.04 0.80 1.02 0.30 .35  

     (Table 8 continues)  
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(Table 8 continued)      

 
Item 

 
Measure 

 
SE 

Infit 
MNSQ 

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD 

Pt-measure 
correlation 

1-027 0.66 0.16 1.12 1.90 1.15 1.70 .28 
 

3-095 0.65 0.16 1.04 0.70 1.03 0.30 .36 
 

2-049 0.63 0.16 0.89 -1.80 0.85 -1.70 .51 
 

3-098 0.60 0.16 0.96 -0.60 0.90 -1.10 .44 
 

2-065 0.60 0.16 1.11 1.70 1.17 1.90 .29 
 

2-086 0.58 0.16 0.92 -1.40 0.86 -1.60 .49 
 

1-044 0.58 0.16 1.00 0.10 1.00 0.00 .40 
 

3-119 0.53 0.16 0.86 -2.40 0.81 -2.20 .54 
 

3-093 0.51 0.16 0.96 -0.60 0.91 -1.00 .44 
 

2-051 0.49 0.16 1.04 0.70 1.11 1.30 .35 
 

2-071 0.48 0.16 1.14 2.30 1.14 1.60 .28 
 

2-056 0.46 0.16 0.96 -0.60 0.94 -0.70 .44 
 

2-060 0.45 0.16 0.95 -0.80 0.90 -1.20 .46 
 

3-122 0.44 0.15 0.93 -1.30 0.91 -1.20 .47 
 

1-043 0.41 0.15 1.19 3.10 1.20 2.40 .23 
 

2-062 0.30 0.15 0.87 -2.40 0.86 -2.00 .53 
 

2-061 0.30 0.15 1.06 1.10 1.07 0.90 .35 
 

3-135 0.28 0.16 0.96 -0.70 0.97 -0.30 .45 
 

2-087 0.25 0.15 1.00 0.00 0.99 -0.10 .41 
 

1-035 0.23 0.16 1.12 2.10 1.18 2.20 .29 
 

2-055 0.21 0.16 1.07 1.30 1.11 1.40 .34 
 

3-130 0.21 0.16 0.81 -3.50 0.83 -2.20 .58 
 

2-052 0.20 0.15 0.98 -0.30 0.98 -0.20 .42 
 

2-077 0.20 0.15 0.95 -1.00 0.91 -1.20 .46 
 

2-085 0.06 0.16 0.98 -0.40 0.94 -0.80 .45 
 

2-063 -0.02 0.15 0.95 -0.90 0.93 -0.90 .46 
 

2-073 -0.13 0.15 1.11 1.80 1.18 2.30 .30 
 

2-080 -0.15 0.16 0.95 -0.90 0.92 -1.00 .47  

2-090 -0.15 0.16 0.96 -0.70 0.91 -1.10 .46  

1-037 -0.17 0.15 1.15 2.50 1.21 2.60 .25  

2-057 -0.20 0.15 1.21 3.40 1.30 3.50 .19  

1-036 -0.20 0.15 1.10 1.70 1.14 1.80 .31  

1-042 -0.22 0.15 1.16 2.60 1.24 2.90 .24  

     (Table 8 continues)  
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(Table 8 continued)      

 
Item 

 
Measure 

 
SE 

Infit 
MNSQ 

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD 

Pt-measure 
correlation 

3-127 -0.22 0.15 0.94 -1.00 0.91 -1.10 .46 
 

1-038 -0.30 0.16 1.13 2.10 1.15 1.80 .28 
 

1-003 -0.30 0.16 0.86 -2.30 0.81 -2.40 .54 
 

2-083 -0.30 0.16 0.90 -1.60 0.88 -1.60 .50 
 

1-021 -0.36 0.16 1.17 2.70 1.18 2.10 .25 
 

1-030 -0.44 0.16 0.86 -2.30 0.80 -2.40 .55 
 

1-020 -0.47 0.16 1.08 1.20 1.09 1.00 .34 
 

2-078 -0.50 0.16 0.83 -2.80 0.83 -2.00 .56 
 

3-126 -0.57 0.16 1.27 3.90 1.44 4.20 .13 
 

3-108 -0.60 0.16 0.92 -1.20 0.85 -1.60 .49 
 

1-008 -0.62 0.16 0.91 -1.40 0.85 -1.50 .49 
 

2-054 -0.63 0.16 0.96 -0.60 0.91 -0.90 .45 
 

1-006 -0.67 0.16 0.80 -3.20 0.72 -3.10 .60 
 

2-074 -0.69 0.16 1.06 0.80 1.08 0.80 .35 
 

2-068 -0.73 0.16 1.09 1.30 1.03 0.30 .33 
 

1-016 -0.77 0.16 1.46 5.70 1.74 5.80 .07 
 

3-091 -0.82 0.16 0.92 -1.10 0.96 -0.30 .46 
 

2-079 -0.84 0.16 1.01 0.10 0.96 -0.30 .40 
 

3-129 -0.93 0.17 0.93 -1.00 0.88 -1.10 .47 
 

1-029 -1.10 0.17 1.04 0.50 0.99 0.00 .35 
 

2-058 -1.12 0.17 1.06 0.70 1.11 0.90 .31 
 

1-012 -1.14 0.17 0.93 -0.80 0.85 -1.10 .44 
 

1-010 -1.18 0.17 0.87 -1.50 0.82 -1.30 .50 
 

1-045 -1.25 0.18 0.91 -1.10 0.85 -1.00 .47 
 

1-017 -1.26 0.18 0.94 -0.60 0.89 -0.70 .42 
 

1-019 -1.28 0.18 1.14 1.50 1.19 1.30 .24 
 

1-023 -1.33 0.18 1.17 1.80 1.28 1.70 .20 
 

2-089 -1.40 0.18 1.15 1.50 1.36 2.10 .20 
 

1-025 -1.44 0.18 0.99 -0.10 1.01 0.10 .36 
 

1-028 -1.46 0.18 1.06 0.60 1.23 1.30 .27  

2-048 -1.46 0.18 0.96 -0.40 0.96 -0.20 .38  

3-110 -1.51 0.19 0.97 -0.30 0.96 -0.20 .38  

1-032 -1.52 0.19 1.03 0.40 1.05 0.40 .31  

1-004 -1.65 0.19 1.06 0.60 1.27 1.40 .26  

     (Table 8 continues)  
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(Table 8 continued)      

 
Item 

 
Measure 

 
SE 

Infit 
MNSQ 

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD 

Pt-measure 
correlation 

2-075 -1.65 0.19 1.04 0.40 1.11 0.60 .29 
 

2-064 -1.68 0.19 0.95 -0.40 1.06 0.40 .37 
 

1-034 -1.80 0.20 1.02 0.20 1.07 0.40 .32 
 

1-040 -1.87 0.21 1.18 1.40 1.57 2.30 .14 
 

1-014 -2.10 0.22 0.92 -0.50 0.78 -0.90 .39 
 

1-033 -2.10 0.22 0.98 -0.10 0.93 -0.20 .32 
 

2-050 -2.32 0.23 1.03 0.30 1.06 0.30 .27 
 

1-015 -2.48 0.25 1.09 0.60 1.30 1.00 .16 
 

1-039 -2.52 0.25 1.05 0.30 1.34 1.10 .19 
 

1-026 -2.52 0.25 1.02 0.20 1.14 0.60 .24 
 

1-005 -2.67 0.26 0.96 -0.10 0.83 -0.40 .30 
 

1-022 -2.96 0.30 1.05 0.30 1.54 1.30 .14 
 

1-013 -2.98 0.30 1.10 0.50 1.43 1.10 .09 
 

1-041 -3.02 0.30 1.07 0.40 1.53 1.30 .11 
 

2-076 -3.21 0.32 1.02 0.20 1.25 0.70 .17 
 

1-031 -3.22 0.32 0.99 0.00 1.23 0.60 .21 
 

2-046 -3.56 0.37 1.06 0.30 1.53 1.00 .07 
 

1-011 -3.88 0.42 1.00 0.10 0.83 -0.10 .17 
 

1-001 -3.88 0.42 1.04 0.20 1.67 1.10 .07 
 

1-002 -4.53 0.59 1.02 0.20 1.28 0.60 .07 
 

Note. Item numbers are preceded by 1K, 2K, or 3K frequency level (e.g., 1-159 = Frequency  
level 1K, item number 159) 

 

Using the criteria set forth by Linacre (2021b), item dimensionality was 

investigated by reviewing the standardized item residual variance displayed in a Rasch 

PCA of item residuals analysis. The output for the standardized item residual variance 

can be seen in Table 9. 

The variance explained by the items was 25%, which was approximately 12 times 

greater than the first contrast (2.10%); thus, the first criterion was met. The variance 

explained by the measures (37.10%) fell short of the 50% criterion. The variance 
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explained by persons was 12.10%. The eigenvalue of the variance explained by the first 

contrast (4.50) did not meet the second (< 3.00) or third (< 1.50) criteria; however, this 

result can be attributed to the large number of items measured. The 135 items inflated the 

eigenvalue for the contrast; however, given that an eigenvalue of 4.50 represents the 

strength of four or five items, it represents a small amount of variance on the 135-item 

test and is not an indication of a second construct in the data. The percentage of 

unexplained variance accounted for by the first contrast (2.10%) was low compared to the 

5.00% criterion. Overall, these results indicated that the test was fundamentally 

unidimensional with little influence from participant variation or from unknown variables. 

 

Table 9. Rasch PCA of Item Residuals Statistics for Aural Non-Loanword Test  

 Eigenvalue Percent 

Total raw variance in observations 214.50 100.00% 
Raw variance explained by Rasch measures 79.50 37.10% 

Raw variance explained by persons 25.90 12.10% 
Raw variance explained by items 53.60 25.00% 

Raw unexplained variance (total) 135.00 62.90% 
Raw unexplained variance in the first contrast 4.50 2.10% 
Raw unexplained variance in the second contrast 3.20 1.50% 
Raw unexplained variance in the third contrast 3.00 1.40% 
Raw unexplained variance in the fourth contrast 2.80 1.30% 

 

To assess the influence of item frequency level on the item difficulty ranking, 

repeated-measures ANOVAs were performed using the 1K, 2K, and 3K Rasch person 

ability item measures as the three dependent variables. Before conducting the analyses, 

the assumptions were checked and met. The results indicated that there was a significant 

effect between the frequency levels, F(2,88) = 32.32, p < .001; thus, the difficulty 

ranking of the items was influenced by item frequency level. Three paired-samples t-tests 
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were conducted to investigate the degree of difference between the three levels. First, 

items at the 1K frequency level (k = 45) were compared with items from the 2K 

frequency level (k = 45). The results indicated that the mean Rasch item measures for the 

Aural Non-Loanword Test items at the 1K frequency level (M = -1.13, SD = 1.63) were 

significantly lower than the mean for the Aural Non-Loanword Test items at the 2K 

frequency level (M = 0.007, SD = 1.26), t(44) = -4.083, p < .001, d = - 0.61. Next, Rasch 

item measures for Aural Non-Loanword Test items at the 1K frequency level (k = 45) 

were compared with items from the 3K frequency level (k = 45). The results indicated 

that the mean Rasch item measures for Aural Non-Loanword Test items at the 1K 

frequency level (M = - 1.13, SD = 1.63) was significantly lower than the mean for the 

Aural Non-Loanword Test items at the 3K frequency level (M = 1.12, SD = 1.12), t(44) = 

-7.20, p < .001, d = - 1.04. Finally, items at the 2K frequency level (k = 45) were 

compared with items from the 3K frequency level (k = 45). The results indicated that the 

mean item measures for the Aural Non-Loanword Test items at the 2K frequency level 

(M = 0.007, SD = 1.26) was significantly lower than the mean for the Aural Non-

Loanword Test items at the 3K frequency level (M = 1.12, SD = 1.12), t(44) = -4.54, p 

< .001, d = - 0.68. The effect size for both tests indicated a difference just over half of a 

deviation. These results showed that frequency had a significant effect on items between 

the 1K and 2K as well as the 2K and 3K frequency levels. 

 Figure 3, the Wright map for this variable, shows the relationship between the 

items and participants in terms of Rasch item difficulty estimates and person ability 

estimates. The positioning of the items and persons shows good overall targeting. The 
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positioning of the items shows that they covered the participant ability estimates at all 

points on the logit scale. Similarly, the item placement on the right is also evenly 

distributed around the middle. This result indicates that the persons and items were well 

matched across the range of ability and difficulty; compared to the loanwords and 

according to this relationship, non-loanword items were not as difficult. 

The Rasch person and item reliability estimates as well as the Rasch separation 

statistics were reviewed next using Fisher’s (2007) criteria. The Rasch item reliability 

estimate was .98 and the item separation statistic was 7.76. Both were excellent according 

to Fisher’s criteria. This result indicated that the test items functioned well and 

represented a wide spread of difficulty levels. The Rasch person reliability estimate 

was .94 and the person separation statistic was 4.00, values that indicated that the 

participants had a very good separation across the strata of abilities. The mean Rasch 

person measure was 0.07 which was roughly equivalent to the middle of the item 

difficulty range. This result indicated that the items were well targeted on the persons. 

 

Written Loanword Test and Written Non-Loanword Test 

The Written Loanword Test and the Written Non-Loanword Tests were completed by 

215 students over five weeks starting in Week 8 and ending in Week 12. The timeline for 

the test measures can be found in Table 5. Each of the five tests contained 54 items for a 

total of 270 items, apart from the first test, which contained two additional practice items 

at the beginning of the test. The test items were corrected by comparing student responses 
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Figure 3. Wright Map for the Aural Non-Loanword Test 
---------------------------------------------------------------------  
More able persons|  More difficult items 
                 |  1-024 

                 | 
                 |T 
                 | 
3                + 
                 |  2-072 3-103 3-105 3-132 
                 | 
                 |  1-007 3-101 
              .  |  3-111 

              .  |  3-117 3-118 
2             # T+  2-018 2-059 3-112 3-123 
            ###  |  2-053 3-102 3-125 
             .#  |S 3-100 3-104 3-128 
             .#  |  2-067 3-116 
           ####  |  2-070 2-084 3-106 3-121 3-133 
            ###  |  2-047 3-092 3-096 3-099 3-131 

1         .#### S+  2-066 3-097 3-107 
     .#########  |  2-081 3-114 3-115 3-124 
      #########  |  1-009 1-027 2-049 2-065 2-069 2-082 2-086 
                    2-088 3-094 3-095 3-098 3-113 3-120 3-134 
         ######  |  1-044 2-051 2-056 2-060 2-071 3-093 3-119 
                    3-122 
           ####  |  1-043 2-061 2-062 3-135 
         ######  |  1-035 2-052 2-055 2-077 2-087 3-130 

0       ####### M+M 2-063 2-085 
        .######  |  1-036 1-037 1-042 2-057 2-073 2-080 2-090 
                    3-127 
        #######  |  1-003 1-021 1-038 2-083 
        .######  |  1-020 1-030 2-078 3-126 
          .####  |  1-006 1-008 2-054 2-068 2-074 3-108 
           #### S|  1-016 2-079 3-091 
-1         ####  +  3-129 

           .###  |  1-010 1-012 1-029 2-058 
            ###  |  1-017 1-019 1-023 1-045 2-089 
            .##  |  1-025 1-028 1-032 2-048 3-110 
             ##  |S 1-004 2-064 2-075 
             .# T|  1-034 1-040 
-2               + 
              #  |  1-014 1-033 
                 |  2-050 

                 |  1-015 1-026 1-039 
              .  |  1-005 
                 | 
-3               +  1-013 1-022 1-041 
                 |  1-031 2-076 
                 |T 
                 |  2-046 
                 | 

                 |  1-001 1-011 
-4               + 
                 | 
                 | 
                 |  1-002 
Less able persons|  Easier items 
---------------------------------------------------------------------  

Note. N = 215. Each “#” = 2 people; each “.” = 1 person. The top of the map was slightly abridged.  
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for each item to their acceptable translation equivalent in the answer key. The test 

consisted of 135 written loanword items and 135 written non-loanword items, which 

were separated before being analyzed with Winsteps 3.63 (Linacre, 2021a) using the 

dichotomous Rasch model. 

 

Written Loanword Test 

One hundred thirty-five loanword items administered to 215 students were 

assessed by reviewing the standardized item weighted MNSQ fit output (see Table 10). 

The infit MNSQ range was 0.83–1.23 (SD = 0.07). All items met the 0.77–1.30 infit 

MNSQ criteria. The outfit MNSQ range was 0.39–1.64 (SD = 0.20), and the point 

measure correlations were between -.05 and .56. A total of 55 items had point-measure 

correlations ranging from -.05 to .19. Point measure correlations below 20 do not 

differentiate well between higher and lower proficiency persons, which means that 

knowledge of these items was haphazard compared to the expectation of the Rasch model. 

Item 3-253 (bargain) reached the maximum value, which means that none of the 

participants were able to correctly answer the item. The item was also ranked among the 

most difficult items on the listening portion of the test; however, this item was even more 

difficult on this written portion of the test. 

To test the degree of invariance, the person ability estimates of the positive item 

residual loadings and the negative item residual loadings were compared. The correlation 

between these two values of person ability estimates was then used to assess the strength 
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of their relationship. The Pearson correlation coefficient was r = .58, which was just 

below a large effect (.60); the disattenuated correlation was .78. 

 

Table 10. Rasch Descriptive Statistics for the Written Loanword Test Items 

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt- 
measure 

correlation  

3-253 6.43 1.83 MAXIMUM MEASURE .00 
 

3-252 5.21 1.00 0.99 0.30 0.50 -0.30 .10 
 

2-205 4.56 0.71 1.01 0.20 1.05 0.30 .04  

1-160 4.16 0.58 0.95 0.10 0.39 -0.90 .22 
 

3-260 3.63 0.46 1.02 0.20 1.20 0.50 .03 
 

3-270 3.62 0.46 1.01 0.20 1.13 0.40 .06 
 

1-163 3.59 0.46 1.03 0.20 1.44 0.90 -.02 
 

3-268 3.59 0.46 0.99 0.10 0.67 -0.50 .16 
 

1-151 3.58 0.46 0.95 0.00 0.61 -0.70 .21 
 

3-255 3.44 0.42 1.01 0.10 1.03 0.20 .08 
 

2-206 3.08 0.36 1.03 0.20 1.64 1.40 .00 
 

2-182 2.96 0.34 1.02 0.20 1.35 0.90 .04 
 

3-251 2.96 0.34 0.99 0.10 0.86 -0.20 .17 
 

2-198 2.85 0.33 0.97 0.00 0.86 -0.30 .19 
 

3-226 2.65 0.30 1.03 0.20 0.98 0.10 .11 
 

3-234 2.57 0.29 1.00 0.10 0.96 0.00 .15 
 

3-247 2.56 0.29 0.98 0.00 0.81 -0.60 .20 
 

3-263 2.49 0.28 1.04 0.30 1.04 0.20 .09 
 

2-210 2.46 0.27 0.99 0.00 0.95 -0.10 .18 
 

2-207 2.41 0.27 0.98 0.00 0.94 -0.10 .20 
 

2-197 2.20 0.25 0.97 -0.10 0.95 -0.10 .21  

3-256 2.20 0.25 0.97 -0.10 1.08 0.40 .19  

1-137 2.14 0.25 1.00 0.10 0.86 -0.50 .20  

3-238 2.03 0.24 0.95 -0.20 0.73 -1.20 .30  

3-267 2.02 0.23 1.03 0.20 1.11 0.50 .13  

3-257 1.97 0.23 0.96 -0.20 0.94 -0.20 .24  

3-241 1.87 0.22 1.10 0.70 1.46 1.90 .00  

2-202 1.77 0.21 0.91 -0.60 0.72 -1.50 .37  

3-264 1.73 0.21 0.89 -0.80 0.75 -1.30 .39  

     (Table 10 continues)  
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(Table 10 continued)      

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt- 
measure 

correlation 

3-246 1.72 0.21 0.95 -0.30 0.84 -0.80 .30 
 

1-164 1.72 0.21 1.13 0.90 1.56 2.50 -.05 
 

2-185 1.70 0.21 0.97 -0.20 0.92 -0.30 .27 
 

2-204 1.68 0.21 1.05 0.40 1.02 0.20 .15 
 

1-179 1.60 0.20 1.06 0.50 1.14 0.80 .12 
 

1-176 1.51 0.20 0.96 -0.30 0.83 -1.00 .31 
 

1-139 1.44 0.19 1.09 0.70 1.18 1.10 .09 
 

3-261 1.43 0.19 1.00 0.10 0.98 -0.10 .23 
 

1-154 1.26 0.18 0.99 -0.10 1.03 0.20 .25 
 

2-211 1.26 0.18 0.94 -0.60 0.85 -1.00 .35  

3-229 1.23 0.18 1.10 0.90 1.25 1.70 .09 
 

3-266 1.12 0.18 1.00 0.00 0.97 -0.20 .26 
 

3-254 1.09 0.18 0.85 -1.60 0.75 -2.10 .48 
 

3-231 1.04 0.17 0.89 -1.30 0.76 -2.00 .44 
 

3-269 0.83 0.17 1.02 0.30 1.05 0.50 .24 
 

3-248 0.79 0.16 1.01 0.10 1.00 0.00 .26 
 

3-242 0.76 0.16 1.12 1.60 1.24 2.30 .06 
 

2-186 0.62 0.16 0.93 -1.00 0.91 -0.90 .38 
 

2-187 0.58 0.16 0.97 -0.50 0.96 -0.40 .32 
 

1-141 0.54 0.16 0.96 -0.70 0.95 -0.60 .35 
 

3-245 0.51 0.15 0.91 -1.50 0.91 -1.00 .41 
 

3-250 0.51 0.15 0.93 -1.10 0.88 -1.50 .39 
 

3-265 0.44 0.15 1.09 1.60 1.14 1.80 .15 
 

3-239 0.39 0.16 0.97 -0.50 0.93 -0.80 .35 
 

3-262 0.39 0.15 0.98 -0.40 0.95 -0.60 .32 
 

3-227 0.34 0.15 1.05 1.00 1.07 1.00 .21 
 

1-169 0.22 0.15 0.93 -1.40 0.90 -1.50 .41  

3-244 0.18 0.15 0.85 -3.20 0.81 -3.20 .52  

2-225 0.16 0.15 1.04 1.00 1.06 1.00 .23  

1-172 0.16 0.15 1.07 1.40 1.08 1.20 .20  

2-213 0.15 0.15 1.23 4.50 1.29 4.20 -.03  

2-221 0.11 0.15 1.07 1.60 1.13 2.00 .19  

2-212 0.07 0.15 0.94 -1.30 0.92 -1.40 .39  

2-220 0.05 0.15 0.96 -0.80 0.94 -1.10 .37  

     (Table 10 continues)  
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(Table 10 continued)       

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt- 
measure 

correlation 

 

1-171 0.01 0.15 0.91 -2.10 0.92 -1.40 .43 
 

1-158 0.00 0.15 0.98 -0.40 0.98 -0.30 .33 
 

3-230 -0.03 0.15 0.99 -0.30 0.98 -0.30 .33 
 

1-142 -0.09 0.15 0.98 -0.60 0.98 -0.40 .34 
 

2-191 -0.13 0.15 0.86 -3.30 0.87 -2.50 .49 
 

3-249 -0.14 0.15 1.11 2.40 1.11 2.00 .17 
 

2-200 -0.17 0.15 1.10 2.40 1.12 2.30 .16 
 

2-219 -0.18 0.15 0.93 -1.70 0.91 -1.70 .42 
 

3-232 -0.20 0.15 1.02 0.50 1.03 0.50 .27 
 

2-203 -0.20 0.15 1.06 1.30 1.07 1.30 .23 
 

1-180 -0.26 0.14 1.00 -0.10 0.99 -0.20 .32 
 

1-153 -0.27 0.15 1.05 1.20 1.05 0.90 .24 
 

2-216 -0.28 0.15 0.83 -4.30 0.80 -4.10 .56 
 

3-235 -0.28 0.14 0.92 -2.00 0.91 -1.70 .43 
 

1-178 -0.33 0.15 1.01 0.30 1.03 0.60 .29 
 

3-233 -0.40 0.15 0.91 -2.00 0.89 -2.20 .44 
 

1-155 -0.49 0.15 0.97 -0.60 0.96 -0.70 .35 
 

2-222 -0.52 0.15 0.95 -1.20 0.94 -1.10 .38 
 

2-193 -0.53 0.15 1.01 0.10 0.99 -0.20 .31 
 

3-237 -0.61 0.15 1.16 3.40 1.18 3.20 .07 
 

2-209 -0.63 0.15 1.11 2.20 1.14 2.30 .16 
 

1-146 -0.64 0.15 1.16 3.20 1.21 3.40 .08 
 

2-215 -0.69 0.15 1.06 1.10 1.04 0.80 .24 
 

1-138 -0.75 0.15 1.05 1.10 1.06 1.00 .23 
 

3-243 -0.99 0.15 0.84 -2.80 0.80 -2.90 .53 
 

3-258 -0.99 0.15 0.84 -2.80 0.81 -2.70 .53 
 

2-223 -1.13 0.16 1.00 0.10 1.01 0.20 .29 
 

2-224 -1.15 0.16 1.09 1.30 1.11 1.30 .17  

1-175 -1.26 0.16 1.11 1.50 1.16 1.70 .13  

2-194 -1.30 0.16 0.85 -2.20 0.78 -2.40 .52  

2-214 -1.30 0.16 1.07 1.00 1.08 0.80 .19  

2-189 -1.31 0.16 0.97 -0.40 0.94 -0.60 .34  

1-150 -1.37 0.16 0.92 -1.10 0.91 -0.90 .40  

     (Table 10 continues)  
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(Table 10 continued)       

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt- 
measure 

correlation 

 

1-162 -1.38 0.16 0.94 -0.80 0.91 -0.90 .37 
 

2-183 -1.39 0.17 1.07 1.00 1.14 1.30 .17 
 

1-166 -1.40 0.17 1.04 0.50 1.06 0.60 .23 
 

1-136 -1.53 0.17 1.08 0.90 1.11 0.90 .17 
 

2-195 -1.64 0.17 0.94 -0.70 0.91 -0.70 .36 
 

2-190 -1.67 0.17 0.97 -0.30 1.05 0.40 .30 
 

1-147 -1.70 0.18 0.96 -0.40 0.94 -0.40 .32 
 

1-148 -1.71 0.18 1.09 1.00 1.26 1.90 .10 
 

2-199 -1.74 0.18 0.96 -0.30 0.92 -0.60 .33 
 

1-170 -1.79 0.18 1.06 0.70 1.13 1.00 .16 
 

2-192 -1.90 0.19 0.99 -0.10 1.05 0.40 .25 
 

2-188 -1.91 0.19 0.97 -0.30 1.03 0.20 .30 
 

2-218 -1.95 0.19 0.95 -0.50 0.96 -0.20 .33 
 

1-157 -1.97 0.19 1.08 0.70 1.18 1.10 .12 
 

1-156 -2.03 0.20 1.11 0.90 1.31 1.80 .06 
 

1-165 -2.03 0.19 0.99 0.00 0.97 -0.10 .27 
 

1-144 -2.05 0.19 1.10 0.90 1.16 1.00 .11 
 

2-201 -2.12 0.20 0.94 -0.40 0.85 -0.90 .35 
 

2-208 -2.17 0.20 0.92 -0.60 0.82 -1.00 .37 
 

1-140 -2.22 0.20 1.02 0.20 1.03 0.20 .21 
 

3-240 -2.26 0.20 0.99 0.00 0.89 -0.50 .27 
 

3-236 -2.28 0.21 0.85 -1.10 0.62 -2.30 .50 
 

2-196 -2.33 0.21 1.05 0.40 1.12 0.70 .16 
 

1-161 -2.38 0.22 1.12 0.80 1.48 2.10 .01 
 

1-167 -2.43 0.22 1.06 0.50 1.19 0.90 .11 
 

2-217 -2.43 0.22 1.13 0.80 1.34 1.60 -.01 
 

1-149 -2.54 0.23 0.96 -0.20 0.99 0.00 .26 
 

3-259 -2.54 0.23 1.02 0.20 1.26 1.20 .16 
 

1-143 -2.59 0.23 1.03 0.30 1.20 0.90 .13 
 

2-181 -2.81 0.25 1.00 0.10 1.01 0.10 .18  

1-177 -2.88 0.26 1.07 0.40 1.50 1.70 .01  

2-184 -3.11 0.28 1.02 0.20 1.22 0.80 .11  

1-174 -3.19 0.29 0.97 0.00 0.81 -0.50 .23  

1-159 -3.28 0.30 1.02 0.20 0.99 0.10 .15  

     (Table 10 continues)  
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(Table 10 continued)      

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt- 
meas corr 

1-145 -3.63 0.34 0.97 0.00 0.57 -1.10 .26 
 

1-173 -3.72 0.36 0.94 -0.10 0.58 -1.00 .28 
 

1-152 -4.43 0.51 0.98 0.10 0.78 -0.20 .15 
 

1-168 -4.44 0.51 1.02 0.20 1.51 0.90 .02 
 

Note. Maximum measure indicates that the item was answered incorrectly by all participants. Item 
numbers are preceded by 1K, 2K, or 3K frequency level (e.g., 1-159 = Frequency  
level 1K, item number 159), Pt. meas corr = Point measure correlations. 

 

Using the criteria set forth by Linacre (2021b), item dimensionality was 

investigated by reviewing the standardized item residual variance displayed in a Rasch 

PCA of item residuals analysis. An important consideration when assessing the 

dimensionality is the percentage of unexplained variance in the contrasts. The output for 

the standardized item residual variance can be seen in Table 11. 

 

Table 11. Rasch PCA of Item Residuals Statistics for Written Loanword Test  

 Eigenvalue Percent 

Total raw variance in observations 233.30 100.00% 
Raw variance explained by Rasch measures 99.30 42.60% 

Raw variance explained by persons 16.60 7.10% 
Raw variance explained by items 82.70 35.40% 

Raw unexplained variance (total) 134.00 57.40% 
Raw unexplained variance in the first contrast 4.30 1.90% 
Raw unexplained variance in the second contrast 3.40 1.50% 
Raw unexplained variance in the third contrast 3.10 1.30% 
Raw unexplained variance in the fourth contrast 3.00 1.30% 

 

 The variance explained by the items was 35.40%, which was roughly 24 times 

greater than the first contrast (1.50%); thus, the first criterion was met. The variance 

explained by the measures (42.60%) fell short of the 50.00% criterion. The variance 

explained by persons was 7.10%. The eigenvalue of the variance explained by the first 
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contrast (4.30) did not meet the third (< 3.00) or fourth (< 1.50) criteria; however, this 

result can be attributed to the large number of items measured. The 135 items inflated the 

eigenvalue for the contrast; however, given that an eigenvalue of 4.30 represents the 

strength of approximately four items, it represented a small amount of variance on the 

135-item test and was not an indication of a second construct in the data. Importantly, the 

percentage of unexplained variance accounted for by the first contrast (1.50%) was low 

compared to the 5.00% criterion. Overall, these results indicated that the test was largely 

unidimensional with little influence from participant variation or from unknown variables. 

 Figure 4, the Wright map for this variable, shows the relationship between the 

items and participants in terms of Rasch item difficulty estimates and person ability 

estimates. The positioning of the items and persons shows good overall targeting. The 

positioning of the items shows that they covered the participant ability estimates at all 

points on the logit scale. Similar to the results of the aural receptive knowledge test 

regarding loanwords, the item and placement of the items on the written version indicated 

an increase in difficulty because the majority of the items were located above the person 

ability estimates. 

Similarly, the item placement on the right was evenly distributed. This result 

indicated that although there were many difficult items, the persons and items were more 

equally matched across the range of ability and difficulty compared to the Rasch 

placement of non-loanword items. The results thus far indicate that loanword items are 

more difficult than non-loanwords, which is seen with the larger number of test items in 

the greater difficulty range compared to the placement of the person abilities on the left. 
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Figure 4. Wright Map for the Written Loanword Test  
---------------------------------------------------------------------  
More able persons|  More difficult items 
6                +  3-253 

                 | 
                 | 
                 | 
                 |  3-252 
5                + 
                 | 
                 |  2-205 
                 | 

                 |  1-160 
4                +T 
                 | 
                 |  1-151 1-163 3-260 3-268 3-270 
                 |  3-255 
                 | 
3                +  2-182 2-206 3-251 

                 |  2-198 
                 |  3-226 3-234 3-247 
                 |  2-207 2-210 3-263 
                 |  1-137 2-197 3-256 
2                +S 3-238 3-257 3-267 
                 |  1-164 2-202 3-241 3-246 3-264 
              .  |  1-176 1-179 2-185 2-204 
                 |  1-139 3-261 

              .  |  1-154 2-211 3-229 3-266 
1             # T+  3-231 3-254 
             .#  |  3-242 3-248 3-269 
         .#####  |  1-141 2-186 2-187 3-245 3-250 
            ### S|  3-227 3-239 3-262 3-265 
      .########  |  1-169 1-172 2-213 2-221 2-225 3-228 3-244 
0     .########  +M 1-142 1-158 1-171 2-212 2-220 3-230 
       .#######  |  1-153 1-180 2-191 2-200 2-203 2-216 2-219 3-232 

                 |  3-235 3-249 
     .######### M|  1-155 1-178 3-233 
         .#####  |  1-146 2-193 2-209 2-215 2-222 3-237 
          .####  |  1-138 
-1         #### S+  3-243 3-258 
          #####  |  1-175 2-223 2-224 
            ###  |  1-150 1-162 1-166 2-183 2-189 2-194 2-214 
            .## T|  1-136 2-190 2-195 

              .  |  1-147 1-148 1-170 2-199 
-2               +S 1-144 1-156 1-157 1-165 2-188 2-192 2-218 
                 |  1-140 2-201 2-208 3-236 3-240 
                 |  1-161 1-167 2-196 2-217 
              .  |  1-143 1-149 3-259 
                 |  1-177 2-181 
-3               + 
                 |  1-159 1-174 2-184 

                 | 
                 |  1-145 
                 |  1-173 
-4               +T 
                 | 
                 |  1-152 1-168 
Less able persons|  Easier items 
--------------------------------------------------------------------- 

Note. N = 215. Each “#” = 2 people; each “.” = 1 person. 
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This difficulty hierarchy appeared to be influenced by word frequency. Two of 

the most difficult items, 3-253 (bargain) and 3-252 (feminist), were both from the 3K 

word frequency level and the third most difficult word, 2-205 (access), was from the 2K 

word frequency level. 

To assess the influence of item frequency level on the item difficulty ranking, 

repeated-measures ANOVAs were performed using the 1K, 2K, and 3K Rasch item 

measures as the three dependent variables. Before conducting the analyses, the 

assumptions were checked and met. The results indicated that there was a significant 

effect between the frequency levels, F(2,88) = 13.88, p < .001. Three paired samples t-

tests; were conducted to investigate the degree of difference between the three levels. 

First, items at the 1K frequency level (k = 45) were compared with items from the 2K 

frequency level (k = 45). The results indicated that the mean item measures for Written 

Loanword Test items at the 1K frequency level (M = -0.86, SD = 2.06) were not 

significantly lower than the mean for the Written Loanword Test items at the 2K 

frequency level (M = -0.178, SD = 1.80), t(44) = -1.652, p < .106, d = - 0.24. Next, Rasch 

item measures for Written Loanword Test items at the 1K frequency level (k = 45) were 

compared with items from the 3K frequency level (k = 45). The results indicated that the 

mean Rasch item measures for Written Loanword Test items at the 1K frequency level 

(M = -0.86, SD = 2.06) was significantly lower than the mean for the Written Loanword 

Test items at the 3K frequency level (M = 1.18, SD = 1.83), t(44) = -5.18, p < .001, d = - 

0.77. Finally, items at the 2K frequency level (k = 45) were compared with items from 

the 3K frequency level (k = 45). The results indicated that the mean item measures for 
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Written Loanword Test items at the 2K frequency level (M = -0.178, SD = 1.80) was 

significantly lower than the mean for the Written Loanword Test items at the 3K 

frequency level (M = 1.18, SD = 1.83), t(44) = -3.619, p < .001, d = - 0.54. The effect size 

for the test indicated a difference of almost half of a deviation. These results showed that 

frequency had a significant effect on items between the 2K and 3K frequency levels. 

The Rasch person and item reliability estimates as well as the Rasch separation 

statistics were reviewed next. The Rasch item reliability estimate was .98 and the item 

separation statistic was 6.84, both of which were excellent according to Fisher’s (2007) 

criteria. In addition, the Rasch person reliability estimate of .87 was good, and the person 

separation statistic of 2.64 was fair. These values indicated reasonably good separation 

across the strata of abilities. The mean Rasch person measure was -0.30, which was 

centered just below the mean item measure of 0.05. Because these means were similar, it 

shows good targeting with both difficult and easy. 

 

Written Non-Loanword Test  

One hundred thirty-five non-loanword item entries administered to 215 

participants were assessed by reviewing the standardized item weighted mean square fit 

output. The infit MNSQ range was 0.70–1.34 (SD = 0.12). Five of the items, 1-021 (1.34), 

3-130 (.70), 3-126 (1.34), 2-080 (1.33), and 2-078 (0.75) were outside the 0.77–1.30 fit 

criterion. Because each item was outside the criterion to a degree less than the standard 

deviation for infit MNSQ (0.12), the items were not removed. Additionally, a Pearson 

correlation was performed between the Rasch item output measures with and without the  
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Table 12. Rasch Descriptive Statistics for the Written Non-Loanword Test Items 

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation  

3-109 3.82 0.24 1.08 0.50 1.36 1.10 .18  

3-103 3.72 0.23 0.87 -0.80 0.55 -1.70 .42  

3-100 3.38 0.20 0.94 -0.40 0.90 -0.30 .36  

3-111 3.06 0.19 0.89 -1.00 0.74 -1.30 .44  

1-007 2.90 0.18 1.07 0.70 1.19 1.00 .29  

3-105 2.73 0.17 0.94 -0.70 0.89 -0.60 .43  

3-118 2.58 0.17 1.05 0.60 1.03 0.20 .35  

2-070 2.55 0.17 0.89 -1.50 0.76 -1.70 .49  

3-128 2.49 0.17 0.87 -1.60 0.79 -1.40 .50  

3-123 2.41 0.17 0.95 -0.70 0.83 -1.20 .46  

1-024 2.37 0.17 1.08 1.10 1.15 1.00 .34  

2-072 2.35 0.17 0.92 -1.20 0.83 -1.20 .48  

3-102 2.32 0.17 0.97 -0.40 0.87 -1.00 .44  

3-116 2.30 0.17 1.12 1.70 1.30 2.00 .28  

3-106 2.24 0.17 0.92 -1.20 0.84 -1.20 .48  

3-101 2.19 0.16 0.82 -2.70 0.71 -2.40 .56  

3-097 2.13 0.16 1.00 0.10 0.93 -0.50 .42  

3-104 2.08 0.16 1.09 1.30 1.14 1.10 .35  

2-047 2.08 0.16 1.26 3.60 1.29 2.30 .20  

3-125 2.07 0.16 1.00 0.10 0.93 -0.60 .43  

3-113 2.00 0.16 0.94 -0.90 0.87 -1.20 .48  

3-133 1.92 0.16 1.01 0.20 1.10 0.90 .41  

3-094 1.88 0.16 0.91 -1.40 0.88 -1.10 .51  

2-084 1.82 0.16 0.99 -0.10 0.96 -0.40 .45  

3-132 1.82 0.16 0.86 -2.30 0.80 -2.10 .55  

2-081 1.75 0.16 0.94 -0.90 0.97 -0.30 .47  

3-096 1.67 0.16 0.88 -1.90 0.79 -2.30 .55  

3-112 1.37 0.16 0.98 -0.30 0.97 -0.30 .46  

3-121 1.37 0.16 1.09 1.50 1.10 1.10 .37  

3-122 1.35 0.16 1.05 0.80 1.05 0.60 .41  

2-059 1.32 0.16 1.13 2.00 1.13 1.40 .35  

3-115 1.30 0.15 1.02 0.40 1.00 0.10 .43  

3-134 1.27 0.16 0.89 -1.80 0.83 -2.00 .55  

2-086 1.19 0.16 1.17 2.60 1.26 2.70 .30  

     (Table 12 continues)  
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(Table 12 continued)       

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation  

2-090 1.16 0.16 1.01 0.20 1.01 0.20 .44  

1-009 1.14 0.16 0.96 -0.50 0.94 -0.70 .49  

3-124 1.12 0.16 0.84 -2.60 0.77 -2.80 .59  

1-018 1.10 0.16 1.18 2.70 1.24 2.60 .30  

2-053 1.05 0.16 0.83 -2.90 0.77 -2.80 .60  

3-107 1.02 0.16 0.78 -3.80 0.73 -3.30 .63  

3-127 1.02 0.16 0.99 -0.20 0.94 -0.60 .47  

2-060 1.01 0.16 0.92 -1.30 0.92 -0.90 .52  

1-021 0.98 0.16 1.34 4.70 1.42 4.00 .18  

2-057 0.95 0.16 1.22 3.20 1.24 2.50 .27  

3-098 0.87 0.16 1.03 0.40 1.07 0.80 .42  

2-071 0.80 0.16 1.04 0.70 1.06 0.70 .42  

2-062 0.77 0.16 0.83 -2.60 0.77 -2.50 .59  

2-069 0.76 0.16 0.92 -1.10 0.87 -1.30 .52  

3-099 0.74 0.16 0.97 -0.50 0.99 -0.10 .47  

1-042 0.72 0.16 1.18 2.50 1.30 2.70 .29  

3-130 0.71 0.16 0.70 -4.80 0.62 -4.40 .69  

2-049 0.71 0.16 0.89 -1.60 0.86 -1.40 .54  

2-087 0.64 0.16 0.95 -0.70 0.87 -1.20 .50  

2-077 0.61 0.16 0.94 -0.90 0.94 -0.50 .49  

1-044 0.60 0.16 0.95 -0.60 0.99 0.00 .48  

3-131 0.54 0.17 0.80 -2.80 0.72 -2.80 .61  

3-119 0.52 0.17 0.88 -1.70 0.86 -1.30 .55  

2-067 0.50 0.17 0.92 -1.00 0.87 -1.20 .51  

2-083 0.47 0.17 0.92 -1.10 0.90 -0.90 .51  

3-126 0.37 0.17 1.34 3.90 1.68 4.60 .14  

2-085 0.37 0.17 0.95 -0.60 0.95 -0.40 .48  

2-063 0.33 0.17 0.85 -2.00 0.79 -1.70 .56  

1-035 0.31 0.17 1.33 3.80 1.45 3.20 .16  

2-080 0.31 0.17 0.94 -0.80 0.88 -0.90 .49  

3-120 0.26 0.17 0.98 -0.20 0.93 -0.50 .46  

3-095 0.17 0.17 1.22 2.50 1.26 1.80 .26  

1-006 0.17 0.17 0.96 -0.40 0.95 -0.30 .47  

2-082 0.16 0.17 1.04 0.50 1.20 1.40 .37  

3-108 0.13 0.17 0.80 -2.40 0.65 -2.70 .60  

     (Table 12 continues)  
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(Table 12 continued)      

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

3-093 0.07 0.18 0.87 -1.60 0.92 -0.50 .51  

3-092 0.07 0.18 1.00 0.00 0.98 -0.10 .42  

2-061 0.04 0.18 1.08 0.90 1.13 0.90 .36  

2-066 0.02 0.18 0.84 -1.90 0.75 -1.70 .56  

2-079 0.02 0.18 0.98 -0.10 0.92 -0.50 .45  

1-003 -0.06 0.18 0.91 -0.90 0.88 -0.70 .48  

2-073 -0.06 0.18 1.01 0.10 1.18 1.10 .39  

2-054 -0.11 0.18 0.95 -0.50 0.87 -0.80 .47  

2-089 -0.11 0.18 1.26 2.60 1.51 2.80 .19  

2-078 -0.13 0.18 0.75 -2.80 0.60 -2.80 .62  

2-056 -0.18 0.19 0.89 -1.10 0.87 -0.70 .50  

1-008 -0.19 0.18 0.95 -0.50 0.90 -0.60 .45  

1-043 -0.19 0.18 1.02 0.20 1.07 0.50 .38  

2-051 -0.26 0.19 1.07 0.70 1.04 0.30 .36  

2-088 -0.30 0.19 0.82 -1.80 0.73 -1.60 .54  

3-129 -0.32 0.19 1.02 0.20 0.94 -0.20 .40  

2-068 -0.37 0.19 1.19 1.70 1.27 1.40 .24  

2-055 -0.38 0.19 1.12 1.10 1.09 0.50 .31  

1-045 -0.41 0.19 0.89 -1.00 0.78 -1.10 .49  

2-075 -0.45 0.19 1.11 1.00 1.27 1.30 .30  

2-065 -0.57 0.20 1.08 0.70 1.22 1.00 .30  

3-091 -0.59 0.20 0.83 -1.40 0.64 -1.80 .54  

1-012 -0.61 0.20 0.95 -0.40 0.96 -0.10 .42  

3-117 -0.61 0.20 0.93 -0.50 1.24 1.10 .40  

1-004 -0.71 0.21 1.13 1.10 1.46 1.80 .23  

1-025 -0.77 0.21 0.97 -0.20 0.97 0.00 .38  

2-074 -0.80 0.21 1.11 0.90 1.29 1.20 .27  

2-052 -0.82 0.21 0.83 -1.30 0.55 -2.10 .52  

1-030 -0.86 0.21 1.19 1.40 2.06 3.30 .13  

2-058 -0.92 0.22 1.02 0.20 1.55 1.90 .29  

1-017 -1.02 0.23 0.97 -0.10 0.80 -0.70 .39  

1-029 -1.09 0.23 1.11 0.70 1.31 1.10 .24  

3-114 -1.26 0.24 1.03 0.20 0.91 -0.20 .32  

1-036 -1.30 0.25 1.07 0.40 1.90 2.30 .20  

1-028 -1.35 0.25 1.13 0.80 2.16 2.80 .14  

     (Table 12 continues)  
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(Table 12 continued)      

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

1-016 -1.37 0.25 1.20 1.10 1.26 0.80 .17  

3-110 -1.40 0.25 1.00 0.00 1.10 0.40 .31  

1-022 -1.49 0.26 1.09 0.50 0.94 0.00 .25  

1-039 -1.52 0.26 1.11 0.60 1.98 2.20 .13  

2-050 -1.53 0.26 1.00 0.10 0.96 0.00 .31  

1-010 -1.60 0.27 0.92 -0.30 0.60 -1.10 .38  

1-005 -1.67 0.28 1.09 0.50 2.14 2.40 .15  

1-015 -1.92 0.30 1.09 0.50 1.22 0.60 .17  

1-026 -2.20 0.34 0.97 0.00 0.79 -0.30 .27  

1-014 -2.21 0.34 0.96 0.00 0.73 -0.40 .27  

1-011 -2.31 0.35 1.04 0.30 0.95 0.10 .20  

1-020 -2.34 0.35 1.03 0.20 0.93 0.10 .20  

1-040 -2.34 0.35 1.17 0.60 2.91 2.50 -.03  

2-064 -2.46 0.37 0.95 -0.10 1.47 0.90 .26  

2-076 -2.59 0.40 1.02 0.20 0.89 0.00 .19  

1-031 -2.60 0.40 1.14 0.50 1.81 1.30 .03  

1-023 -2.75 0.43 1.13 0.50 2.74 2.10 -.05  

1-034 -2.78 0.43 1.00 0.10 1.33 0.70 .14  

1-013 -2.94 0.46 1.09 0.40 1.63 1.00 .04  

1-033 -2.94 0.46 0.98 0.10 0.77 -0.10 .20  

2-048 -3.18 0.51 0.97 0.10 0.44 -0.70 .21  

1-027 -3.49 0.59 1.03 0.20 2.60 1.70 .03  

2-046 -3.49 0.59 1.03 0.20 1.86 1.10 .08  

1-001 -3.50 0.59 1.04 0.30 1.27 0.60 .08  

1-002 -3.91 0.72 1.05 0.30 2.70 1.70 -.03  

1-037 -3.91 0.72 1.04 0.30 1.20 0.50 .04  

1-041 -3.92 0.72 1.04 0.30 3.66 2.20 .01  

1-019 -3.94 0.72 1.03 0.30 0.62 -0.20 .10  

1-038 -4.61 1.01 0.97 0.30 0.16 -1.30 .16  

1-032 -4.61 1.01 1.03 0.40 2.26 1.40 -.01  
Note. Item numbers are preceded by 1K, 2K, or 3K frequency level (e.g., 1-159 = Frequency  

level 1K, item number 159) 

 

five misfitting items. The measures were highly correlated (r = .97, p < .001), so the 

items were not removed from the analysis. The outfit MNSQ range was 0.62–3.66 (SD = 
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0.50), and the point-measure correlations were between -.05 and .69. A total of 26 items 

had point measure correlations ranging between .01 and .19. The Rasch descriptive 

statistics are shown in Table 12. 

To test the degree of invariance, Rasch person ability estimates were generated 

using items with positive item residual loadings and those with negative item residual 

loadings. The Pearson correlation between these sets of person ability estimates was used 

to assess the strength of their relationship. The Pearson correlation coefficient was r = .78 

and the disattenuated correlation was .88. 

Using the criteria set forth by Linacre (2021b), item dimensionality was 

investigated by reviewing the standardized item residual variance displayed in a Rasch 

PCA of item residuals analysis. The output for the standardized item residual variance 

can be seen in Table 13. 

 

Table 13. Rasch PCA of Item Residuals Statistics for Written Non-Loanword Test  

 Eigenvalue Percent 

Total raw variance in observations 222.30 100.00% 
Raw variance explained by Rasch measures 87.30 39.30% 

Raw variance explained by persons 36.10 16.30% 
Raw variance explained by items 51.20 23.00% 

Raw unexplained variance (total) 135.00 60.70% 
Raw unexplained variance in the first contrast 4.00 1.80% 
Raw unexplained variance in the second contrast 3.20 1.40% 
Raw unexplained variance in the third contrast 3.00 1.40% 
Raw unexplained variance in the fourth contrast 2.90 1.30% 

 

The variance explained by the items was 23.00%, which was roughly 13 times 

greater than the first contrast (1.80%); thus, the first criterion was met. The variance 

explained by the Rasch measures (39.30%) fell short of the 50.00% suggested by the 
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second criterion. The variance explained by persons was 16.30%. The eigenvalue of the 

unexplained variance of the first contrast (4.00) did not meet the third (< 3.00) or fourth 

(< 1.50) criteria; however, this result can be attributed to the large number of items 

measured. Given that an eigenvalue of 4.00 represents the strength of four items, it 

represented a small amount of variance on the 135-item test and was not an indication of 

a second construct in the data. The percentage of unexplained variance accounted for by 

the first contrast (1.80%) was low compared to the 5.00% criterion. Overall, these results 

indicated that the test was fundamentally unidimensional with little influence from 

participant variation or from unknown variables. 

 Figure 5, the Wright map for this variable, shows the relationship between the 

items and participants in terms of Rasch item difficulty estimates and person ability 

estimates. The positioning of the items and persons shows good overall targeting. The 

positioning of the participants on the left is high on the ability scale compared to the other 

tests. Similarly, the item placement on the right is weighted towards the bottom of the 

difficulty range. The relationship of the distribution of persons to items indicates that the 

participants were able to answer many of the test items correctly. This result indicated 

that non-loanwords on the written version of the test were much easier than the 

loanwords. This item hierarchy is likely attributable to word frequency. The three easiest 

items according were from the 1K word frequency level—1-32 (believe), 1-38 (carry), 

and 1-19 (bird). Conversely, the three most difficult items were at the 3K word frequency 

level—3-109 (notion), 3-103 (mutual), and 3-100 (modest). 
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To assess the influence of item frequency level on the item difficulty ranking, 

repeated-measures ANOVAs were performed using the 1K, 2K, and 3K Rasch item 

measures as the three dependent variables. Before conducting the analyses, the 

assumptions were checked and met. The results indicated that there was a significant 

effect between the frequency levels, F(2,88) = 39.32, p < .001. This finding indicated that 

the difficulty ranking of the items was influenced by item frequency. Three paired 

samples t-tests; were conducted to investigate the degree of difference between the three 

levels. First, items at the 1K frequency level (k = 45) were compared with items from the 

2K frequency level (k = 45). The results indicated that the mean item measures for 

Written Non-Loanword Test items at the 1K frequency level (M = -1.45, SD = 1.79) was 

significantly lower than the mean for the Written Non-Loanword Test items at the 2K 

frequency level (M = 0.11, SD = 1.29), t(44) = -4.771, p < .001, d = - 0.71. Next, Rasch 

item measures for Written Non-Loanword Test items at the 1K frequency level (k = 45) 

were compared with items from the 3K frequency level (k = 45). The results indicated 

that the mean Rasch item measures for Written Non-Loanword Test items at the 1K 

frequency level (M = -1.45, SD = 1.79) was significantly lower than the mean for the 

Written Non-Loanword Test items at the 3K frequency level (M = 1.33, SD = 1.23), t(44) 

= -8.29, p < .001, d = -1.23. Finally, items at the 2K frequency level (k = 45) were 

compared with items from the 3K frequency level (k = 45). The results indicated that the 

mean Rasch item measures for Written Non-Loanword Test items at the 2K frequency 

level (M = 0.11, SD = 1.29) was significantly lower than the mean for the Written  
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Figure 5. Write Map for the Written Non-Loanword Test 
--------------------------------------------------------------------- 
More able persons|  More difficult items 
4                + 

                 |  3-109 
              .  |T 3-103 
              # T| 
              #  |  3-100 
             .#  | 
3            ##  +  3-111 
           ####  |  1-007 
           ####  |  3-105 

           #### S|  2-070 3-118 3-128 
         .#####  |  1-024 2-072 3-102 3-116 3-123 
          .####  |  3-097 3-101 3-104 3-106 
2        ######  +  2-047 3-113 3-125 3-133 
         .#####  |S 2-084 3-094 3-132 
          #####  |  2-081 3-096 
      .########  | 
         .##### M|  2-059 3-112 3-115 3-121 3-122 3-134 

       ########  |  1-009 1-018 2-086 2-090 3-124 3-135 
1       .######  +  1-021 2-053 2-057 2-060 3-107 3-127 
             ##  |  2-062 2-069 2-071 3-098 
           .###  |  1-042 1-044 2-049 2-077 2-087 3-099 3-130 
          #####  |  2-067 2-083 3-119 3-131 
          #####  |  1-035 2-063 2-080 2-085 3-120 3-126 
          ##### S|  1-006 2-082 3-095 3-108 
0            ##  +M 1-003 2-061 2-066 2-073 2-079 3-092 3-093 

            .##  |  1-008 1-043 2-054 2-056 2-078 2-089 
            .##  |  1-045 2-051 2-055 2-068 2-088 3-129 
             .#  |  2-065 2-075 
              #  |  1-004 1-012 3-091 3-117 
                T|  1-025 1-030 2-052 2-058 2-074 
-1           .#  +  1-017 
             .#  |  1-029 

              .  |  1-016 1-028 1-036 3-110 3-114 
              #  |  1-022 1-039 2-050 
                 |  1-005 1-010 
                 |S 
-2               +  1-015 
                 |  1-014 1-026 
                 |  1-011 1-020 1-040 
                 |  2-064 

                 |  1-023 1-031 2-076 
                 |  1-034 
-3               +  1-013 1-033 
                 |  2-048 
                 | 
                 |  1-001 1-027 2-046 
                 |T 
                 |  1-002 1-037 1-041 

-4               +  1-019 
                 | 
                 | 
                 | 
                 |  1-032 1-038 
Less able persons|  Easier items 
--------------------------------------------------------------------- 

Note. N = 215. Each “#” = 2 people; each “.” = 1 person. 
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Non-Loanword Test items at the 3K frequency level (M = 1.33, SD = 1.23), t(44) = -

4.395, p < .001, d = - 0.65. The effect size for both tests indicated a difference of over 

half of a standard deviation. These results showed that word frequency had a significant 

effect on items between the 1K and 2K as well as the 2K and 3K frequency levels. 

The Rasch person and item reliability estimates as well as the Rasch separation 

statistics were reviewed next. The Rasch item reliability estimate was .97 and the item 

separation statistic was 6.20; both were excellent according to Fisher’s criteria. The 

Rasch person reliability estimate was .95 and the person separation statistic was 4.16. 

These values indicated very good reliability and separation across the strata of abilities. 

These values were the highest person reliability and separation measures of any of the 

instruments. The mean person measure was 1.32, which was well above the mean item 

difficulty estimate. This result confirmed that the participants had a much higher ability 

on these items than other item types. The non-loanword items on the written form of the 

test were easier for the participants compared to the loanword items. 

 

Listening Vocabulary Levels Test 

The Modified Listening Vocabulary Levels Test was used to estimate the aural 

vocabulary knowledge of the participants in order to establish that participants had a 

substantial level of lexical knowledge of the 1K, 2K, and 3K word frequency levels. This 

was an important measure to help establish a baseline of lexical knowledge regarding the 

three frequency levels. Sixty non-loanword item entries for 215 participants were 

assessed by reviewing the standardized item weighted mean square fit statistics as seen in 
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Table 14. The infit MNSQ range was 0.86–1.17 (SD = 0.08), meaning that all items met 

the fit criteria (0.77–1.30). The outfit MNSQ range was 0.35–2.12 (SD = 0.29), and the 

point measure correlations were between -0.06 and 0.57. The ranges exclude the values 

of seven items—1-02, 1-03, 1-05, 1-09, 1-12, 1-14, 2-28—which had minimum measures, 

which indicated that every participant answered each of these items correctly. Point- 

 

Table 14. Rasch Descriptive Statistics for the Modified Listening Vocabulary Test Levels 

Items 

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation  

3-31 5.38 0.36 1.01 0.10 1.39 0.90 .06 
 

4-56 4.43 0.24 1.00 0.10 1.03 0.20 .18 
 

2-29 3.37 0.17 1.11 1.10 1.19 1.30 .10 
 

2-20 2.78 0.15 1.00 0.00 0.99 0.00 .31 
 

3-45 2.76 0.15 0.96 -0.60 0.99 -0.10 .34 
 

4-54 2.53 0.15 1.17 3.00 1.24 2.90 .09 
 

3-34 2.31 0.15 1.03 0.70 1.05 0.80 .27 
 

3-39 1.93 0.14 1.11 2.30 1.19 3.20 .18 
 

3-32 1.76 0.15 0.87 -3.00 0.87 -2.50 .50 
 

4-49 1.72 0.15 1.26 5.20 1.33 5.40 .00 
 

3-35 1.59 0.15 1.00 0.10 1.00 0.00 .33 
 

4-47 1.55 0.15 0.96 -0.80 0.93 -1.10 .40 
 

4-58 1.55 0.15 0.98 -0.30 0.97 -0.50 .36 
 

3-41 1.53 0.15 0.97 -0.50 1.01 0.20 .36 
 

3-42 1.42 0.15 0.88 -2.30 0.86 -2.30 .49 
 

4-48 1.31 0.15 1.07 1.30 1.10 1.40 .24 
 

2-18 1.22 0.15 0.82 -3.30 0.77 -3.30 .57 
 

4-55 1.15 0.15 1.09 1.50 1.14 1.80 .20 
 

4-60 1.13 0.15 1.10 1.60 1.11 1.30 .20 
 

4-57 0.88 0.16 1.04 0.60 1.00 0.10 .28 
 

4-46 0.70 0.16 0.90 -1.20 0.88 -1.10 .44 
 

1-04 0.31 0.18 1.00 0.00 1.09 0.70 .28  

     (Table 14 continues)  
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(Table 14 continued)      

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation  

2-25 0.28 0.18 1.03 0.30 1.02 0.20 .25 
 

2-19 0.18 0.19 1.04 0.40 1.08 0.60 .22 
 

4-52 0.18 0.19 0.99 -0.10 1.10 0.70 .26 
 

2-22 0.03 0.19 1.04 0.30 0.94 -0.30 .25 
 

3-33 -0.21 0.21 0.87 -0.90 0.74 -1.40 .43 
 

2-16 -0.26 0.21 0.95 -0.30 0.70 -1.60 .37 
 

3-44 -0.35 0.22 1.00 0.00 0.91 -0.40 .27 
 

4-53 -0.45 0.23 0.86 -0.80 0.64 -1.70 .44 
 

3-38 -0.50 0.23 1.01 0.10 0.99 0.00 .23 
 

4-50 -0.50 0.23 1.00 0.10 0.93 -0.20 .24 
 

2-27 -0.67 0.25 0.98 0.00 0.98 0.00 .24 
 

2-21 -0.94 0.27 0.95 -0.20 0.89 -0.30 .26 
 

1-06 -1.02 0.28 0.91 -0.30 0.76 -0.70 .31 
 

2-30 -1.11 0.29 0.91 -0.30 0.67 -1.00 .33 
 

3-37 -1.19 0.30 1.04 0.30 1.48 1.30 .09 
 

1-15 -1.39 0.33 0.92 -0.20 0.54 -1.30 .32 
 

3-43 -1.39 0.33 1.02 0.20 0.86 -0.30 .17 
 

1-10 -1.51 0.35 0.95 0.00 0.92 0.00 .20 
 

2-24 -1.63 0.37 1.02 0.20 0.96 0.00 .14 
 

1-01 -1.78 0.39 1.03 0.20 1.18 0.50 .07 
 

2-26 -1.78 0.39 1.05 0.30 1.08 0.30 .05 
 

4-51 -1.78 0.39 1.00 0.10 0.64 -0.70 .20 
 

2-23 -1.94 0.42 0.90 -0.20 0.42 -1.30 .32 
 

4-59 -1.94 0.42 0.93 0.00 0.66 -0.60 .24 
 

1-07 -2.66 0.58 0.98 0.20 0.39 -0.90 .20 
 

1-11 -2.66 0.58 0.99 0.20 0.50 -0.60 .16 
 

3-40 -2.66 0.58 1.02 0.20 1.02 0.30 .05 
 

1-08 -3.07 0.71 1.01 0.30 0.92 0.20 .05 
 

1-13 -3.07 0.71 1.03 0.30 2.12 1.30 -.06 
 

2-17 -3.77 1.00 1.01 0.30 0.80 0.10 .05 
 

3-36 -3.77 1.00 0.99 0.30 0.35 -0.60 .12 
 

1-02 -4.98 1.83 MINIMUM MEASURE .00 
 

1-03 -4.98 1.83 MINIMUM MEASURE .00 
 

   (Table 14 continues)  
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(Table 14 continued)      

Item Measure SE 
Infit 
MNSQ 

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD 

Pt-measure 
correlation 

1-05 -4.98 1.83 MINIMUM MEASURE .00    

1-09 -4.98 1.83 MINIMUM MEASURE .00    

1-12 -4.98 1.83 MINIMUM MEASURE .00    

1-14 -4.98 1.83 MINIMUM MEASURE .00 
 

2-28 -4.98 1.83 MINIMUM MEASURE .00 
 

Note. Minimum measure indicates that the item was answered correctly by all participants. Item 
numbers are preceded by 1K, 2K, or 3K frequency level (e.g., 1-159 = Frequency  
level 1K, item number 159) 

 

measure correlations for these items were .00. There were 15 additional items with point-

measure correlations below .20, which ranged from .05 to .18. Items 1-02, 1-03, 1-05, 1-

09, 1-12, and 1-14 were from the 1K frequency level and item 2-28 was from the 2K 

frequency level. These results were not unexpected, and they confirmed a level of basic 

knowledge of spoken vocabulary among the participants. 

Using the criteria set forth by Linacre (2021b), item dimensionality was 

investigated by reviewing the standardized item residual variance displayed in a Rasch 

PCA of item residuals analysis. The output for the standardized item residual variance 

can be seen in Table 15. 

 

Table 15. Rasch PCA of Item Residuals Statistics for the Modified Listening 

Vocabulary Levels Test 

 Eigenvalue Percent 

Total raw variance in observations 87.90 100.00% 
Raw variance explained by Rasch measures 34.90 39.70% 

Raw variance explained by persons 9.30 10.60% 
Raw variance explained by items 25.70 29.20% 

Raw unexplained variance (total) 53.00 60.30% 
Raw unexplained variance in the first contrast 3.00 3.40% 
Raw unexplained variance in the second contrast 2.50 2.90% 
Raw unexplained variance in the third contrast 2.40 2.70% 
Raw unexplained variance in the fourth contrast 2.10 2.40% 
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The variance explained by the items was 29.20%, which was approximately nine 

times greater than the first contrast (3.40%); thus, the first criterion was met. The 

variance explained by the Rasch measures, 39.70%, fell short of the 50% criterion. The 

variance explained by persons was 10.60%. The eigenvalue of the variance explained by 

the first contrast (3.00) met the third (< 3.00) but not the fourth (< 1.50) criterion. The 

percentage of unexplained variance for the first contrast (3.40%) met the 5.00% criterion. 

Overall, these results indicated that the test was fundamentally unidimensional with little 

influence from participant variation or from unknown variables. 

 Figure 6, the Wright map for this variable, shows the relationship between the 

items and participants in terms of Rasch item difficulty estimates and person ability 

estimates. The positioning of the items and persons showed good overall distribution. The 

positioning of the participants on the left indicated that most participants’ ability 

estimates ranked higher than the items located on the right side of the map. In addition, 

the items were stratified by frequency with the higher numbered items being of lower 

frequency. This relationship can be seen on the right side of the item placement and 

indicated that the test items operated according to expected outcomes. The two most 

difficult items, 3-31 (restore) and 4-56 (exert), were from the 3K and 4K word frequency 

levels, respectively. The expected order of overall item difficulty is word frequency: 

items 1-01—1-15 from the 1K, 2-16—2-30 from the 2K, 3-31—3-45 from the 3K, and 4-

46—4-60 from the 4K word frequency levels. The items with minimum measures—1-02, 

1-03, 1-05, 1-09, 1-12, 1-14, 1-28—can be seen at the bottom of the map. 
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To assess the influence of item frequency level on the item difficulty ranking, a 

repeated-measures ANOVA was performed using the 1K, 2K, 3K, and 4K Rasch item 

measures as the four dependent variables. Before conducting the analyses, the 

assumptions were checked and met. The results indicated that there was a significant 

effect between the frequency levels, F(3,42) = 11.89, p < .001; thus, the ranking of the 

items was influenced by item frequency. Six paired-samples t-tests were conducted to 

investigate the degree of difference between the three levels. First, items at the 1K 

frequency level (k = 15) were compared with items from the 2K frequency level (k = 15). 

The results indicated that the mean item measures for Modified Listening Vocabulary 

Levels Test items at the 1K frequency level (M = -3.11, SD = 1.78) was significantly 

lower than the mean for the items at the 2K frequency level (M = -0.61, SD = 2.17), t(14) 

= -3.249, p = .006, d = - 0.84. Next, items at the 1K frequency level (k = 15) were 

compared with items from the 3K frequency level (k = 15). The results indicated that the 

mean Rasch item measures for Modified Listening Vocabulary Levels Test items at the 

1K frequency level (M = -3.11, SD = 1.78) was significantly lower than the mean for the 

items at the 3K frequency level (M = 0.57, SD = 2.32), t(14) = -4.729, p < .001, d = -1.22. 

Then, items at the 1K frequency level (k = 15) were compared with items from the 4K 

frequency level (k = 15). The results indicated that the mean Rasch item measures for 

Modified Listening Vocabulary Levels Test items at the 1K frequency level (M = -3.11, 

SD = 1.78) was significantly lower than the mean for the items at the 4K frequency level 

(M = 0.83, SD = 1.61), t(14) = -6.501, p < .001, d = -1.67. Next, items at the 2K 

frequency level (k = 15) were compared with items from the 3K frequency level (k = 15). 
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The results indicated that the mean Rasch item measures for Modified Listening 

Vocabulary Levels Test items at the 2K frequency level (M = -0.61, SD = 2.17) was not 

significantly lower than the mean for the items at the 3K frequency level (M = 0.57, SD = 

2.32), t(14) = -1.460, p < .001, d = - 0.37. After that, items at the 2K frequency level (k = 

15) were compared with items from the 4K frequency level (k = 15). The results indicated 

that the mean Rasch item measures for Modified Listening Vocabulary Levels Test items 

at the 2K frequency level (M = -0.61, SD = 2.17) was not significantly lower than the 

mean for the items at the 4K frequency level (M = 0.83, SD = 1.61), t(14) = -1.717, p 

= .108, d = -0.44. Finally, items at the 3K frequency level (k = 15) were compared with 

items from the 4K frequency level (k = 15). The results indicated that the mean Rasch 

item measures for Modified Listening Vocabulary Levels Test items at the 3K frequency 

level (M = 0.57, SD = 2.32) was not significantly lower than the mean for the items at the 

4K frequency level (M = 0.83, SD = 1.61), t(14) = -0.441, p < .666, d = - 0.11. These 

results showed that frequency had a significant effect on items between the 1K and 2K 

levels but was not significantly different between the 2K and 3K as well as the 3K and 

4K frequency levels. 

The Rasch person and item reliability estimates as well as the Rasch separation 

statistics were reviewed next. The Rasch item reliability estimate was .92 and the Rasch 

item separation statistic was 3.35. According to Fisher’s criteria, the reliability estimate 

and separation statistics were good and very good, respectively. The Rasch person 

reliability estimate was .66 and the person separation statistic was 1.39. These values 
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Figure 6. The Wright Map for the Modified Listening Vocabulary Test Levels  
---------------------------------------------------------------------  
More able persons|  More difficult items 
                 |  4-56 

                 | 
                 | 
4                +T 
                 | 
                 | 
                 | 
           #### T|  2-29 
                 | 

3        .#####  + 
          #####  |  2-20  3-45 
                S| 
  #############  |  4-54 
    ###########  |  3-34 
       ########  | 
2      .#######  +S 3-39 
     ########## M|  3-32 

          #####  |  3-35  4-49 
    .##########  |  4-41  4-42  4-47  4-58 
       ########  |  4-48 
            ### S|  2-18  4-55  4-60 
1         #####  + 
             .#  |  4-57 
            ###  |  4-46 
          .####  | 

             ## T|  1-04  2-25 
                 |  2-19  4-52 
0                +M 2-22 
                 |  3-33 
              #  |  2-16  3-44 
                 |  3-38  4-50  4-53 
                 |  2-27 

                 | 
-1               +  1-06  2-21 
                 |  2-30  3-37 
                 |  1-15  3-43 
                 |  1-10 
                 |  2-24 
                 |  1-01  2-26  4-51 
-2               +S 2-23  4-59 

                 | 
                 | 
                 | 
                 |  1-07  1-11  3-40 
                 | 
-3               +  1-08  1-13 
                 | 
                 | 

                 | 
                 | 
                 |  2-17  3-36 
-4               +T 1-02  1-03  1-05  1-09  1-12  1-14  2-28 
Less able persons|  Easier items 
---------------------------------------------------------------------  

Note. N = 215. Each “#” = 2 people; each “.” = 1 person. The top of the map was slightly abridged. 
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were both poor according to Fisher’s criteria. The mean Rasch person measure was 1.89 

which was nearly 2.00 logits higher than the mean item difficulty estimate. The mean 

Rasch item measure was -0.58. These results indicated that participant ability was much 

greater than item difficulty (i.e., the test was easy for the majority of the participants). 

This finding is also the most likely reason that the person reliability and separation 

statistics were low: The upper strata of participant ability was not measured well. This 

can also be seen by the number of items that produced minimum measures. However, 

these results were desirable because this test was used to show that the participants had a 

fairly comprehensive ability of the first three 1,000 word frequency levels. The 

relationship between the participants and the items indicated that their ability to 

accurately answer items in these frequency levels was high. 

 

Modified New Vocabulary Levels Test 

The Modified New Vocabulary Levels Test was used to estimate the written 

receptive vocabulary knowledge of the participants. This was important because it was 

necessary to confirm a strong base of written receptive knowledge of the 1K, 2K, and 3K 

English word frequency levels. Sixty non-loanword item entries for 202 participants were 

assessed by reviewing the standardized item weighted MNSQ fit outputs. The infit 

MNSQ range was 0.88–1.19 (SD = 0.08), which was within the fit criteria for this study 

(0.77–1.30). The outfit MNSQ range was 0.43–1.73 (SD = 0.29), and the point-measure 

correlations were between .00 and .49. The output can be found in Table 16. The range 

excluded the values of seven items—1-10, 1-11, 1-12, 3-32, 3-38—which had minimum 
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measures; every participant correctly answered each of these items. Items 1-10, 1-11, and 

1-12 were from the first 1,000 frequency level and items 3-32 and 3-38 were from the 

third 1,000 frequency level. These results confirmed that the participants had good 

knowledge of the first 3,000 words of English. 

Using the criteria set forth by Linacre (2021b), item dimensionality was 

investigated by reviewing the standardized item residual variance displayed in a Rasch 

PCA of item residuals analysis. The output for the standardized item residual variance 

can be seen in Table 17. 

 

Table 16. Rasch Descriptive Statistics for the Modified New Vocabulary Levels Test 

Items 

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation  

4-50 4.00 0.20 1.19 1.50 1.47 2.40 .03 
 

4-56 3.55 0.18 1.12 1.30 1.15 1.10 .18 
 

3-43 3.20 0.16 1.03 0.50 1.12 1.20 .28 
 

2-30 3.15 0.16 1.13 1.70 1.20 1.90 .18 
 

3-34 2.56 0.15 0.88 -2.30 0.85 -2.30 .49 
 

2-19 2.53 0.15 0.99 -0.20 1.00 0.10 .36 
 

4-57 2.26 0.15 1.10 2.00 1.11 1.70 .23 
 

3-45 1.99 0.15 1.19 3.80 1.31 4.30 .10 
 

4-49 1.90 0.15 0.98 -0.30 0.98 -0.30 .36 
 

4-48 1.76 0.15 1.07 1.40 1.09 1.20 .25 
 

4-53 1.54 0.16 0.90 -1.70 0.86 -1.70 .45 
 

3-36 1.45 0.16 1.01 0.10 0.98 -0.20 .33 
 

2-18 1.40 0.16 0.87 -2.10 0.83 -1.90 .48 
 

2-27 1.35 0.16 1.14 2.10 1.18 1.80 .15 
 

3-42 1.24 0.16 0.99 -0.20 0.96 -0.30 .34 
 

3-33 1.08 0.17 1.02 0.30 0.99 0.00 .29  

3-39 1.05 0.17 1.07 0.90 1.07 0.60 .23  

     (Table 16 continues)  
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(Table 16 continued)       

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

 

2-25 0.97 0.17 0.97 -0.30 0.87 -1.00 .36 
 

4-52 0.91 0.17 1.07 0.80 1.08 0.60 .22 
 

4-55 0.85 0.17 0.91 -1.00 0.82 -1.40 .41 
 

4-58 0.82 0.18 1.08 0.90 1.09 0.60 .20 
 

3-41 0.78 0.18 1.00 0.00 1.03 0.30 .28 
 

1-01 0.65 0.18 1.10 1.00 1.13 0.90 .16 
 

2-17 0.59 0.19 0.93 -0.60 0.84 -0.90 .37 
 

4-60 0.40 0.20 0.90 -0.90 0.73 -1.60 .41 
 

3-40 0.37 0.20 0.96 -0.30 0.85 -0.80 .33 
 

1-15 0.20 0.21 0.93 -0.50 0.80 -1.00 .35 
 

2-21 0.16 0.21 0.94 -0.40 0.77 -1.10 .34 
 

2-28 0.16 0.21 0.98 -0.10 0.87 -0.60 .28 
 

4-47 -0.19 0.24 1.05 0.40 1.16 0.70 .13 
 

2-23 -0.25 0.24 0.82 -1.00 0.50 -2.20 .46 
 

3-35 -0.51 0.27 1.02 0.20 0.87 -0.30 .18 
 

1-05 -0.66 0.28 1.06 0.30 1.32 1.00 .06 
 

2-26 -0.66 0.28 0.92 -0.30 0.60 -1.30 .33 
 

4-54 -0.66 0.28 0.94 -0.20 0.91 -0.20 .26 
 

1-02 -0.74 0.29 0.97 0.00 0.70 -0.80 .25 
 

4-59 -0.74 0.29 1.02 0.20 1.02 0.20 .15 
 

2-24 -0.83 0.30 1.00 0.10 0.82 -0.40 .19 
 

1-09 -0.92 0.32 1.00 0.10 1.01 0.20 .17 
 

3-37 -1.14 0.35 0.93 -0.10 0.51 -1.20 .29 
 

3-31 -1.27 0.37 0.96 0.00 0.61 -0.80 .23 
 

1-04 -1.41 0.39 0.92 -0.10 0.49 -1.10 .29 
 

2-20 -1.41 0.39 0.93 -0.10 0.51 -1.10 .27 
 

1-06 -1.57 0.42 1.00 0.10 0.79 -0.30 .14 
 

2-22 -1.76 0.46 0.98 0.10 0.56 -0.70 .19 
 

4-46 -1.76 0.46 1.02 0.20 1.08 0.30 .08 
 

1-08 -2.29 0.58 0.99 0.20 0.62 -0.40 .14 
 

2-16 -2.29 0.58 0.99 0.20 0.59 -0.40 .14 
 

1-03 -2.71 0.71 0.98 0.20 0.37 -0.70 .16 
 

2-29 -2.71 0.71 1.01 0.30 1.73 1.00 .00 
 

3-44 -2.71 0.71 1.01 0.30 1.03 0.30 .04 
 

     (Table 16 continues)  
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(Table 16 continued)      

Item Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

1-07 -3.41 1.00 0.99 0.30 0.43 -0.50 .10 
 

1-13 -3.41 1.00 0.96 0.30 0.19 -1.00 .17 
 

1-14 -3.41 1.00 0.99 0.30 0.43 -0.50 .10 
 

4-51 -3.41 1.00 1.00 0.30 0.73 0.00 .05 
 

1-10 -4.62 1.83 MINIMUM MEASURE .00 
 

1-11 -4.62 1.83 MINIMUM MEASURE .00 
 

1-12 -4.62 1.83 MINIMUM MEASURE .00 
 

3-32 -4.62 1.83 MINIMUM MEASURE .00 
 

3-38 -4.62 1.83 MINIMUM MEASURE .00 
 

Note. Minimum measure indicates that the item was answered correctly by all participants. 

 

Table 17. Rasch PCA of Item Residuals Statistics for the Modified New Vocabulary 
Levels Test  

 Eigenvalue Percent 

Total raw variance in observations 83.70 100.00% 
Raw variance explained by Rasch measures 28.70 34.30% 

Raw variance explained by persons 8.50 10.20% 
Raw variance explained by items 20.20 24.10% 

Raw unexplained variance (total) 55.00 65.70% 
Raw unexplained variance in the first contrast 2.90 3.40% 
Raw unexplained variance in the second contrast 2.50 2.90% 
Raw unexplained variance in the third contrast 2.20 2.70% 
Raw unexplained variance in the fourth contrast 2.10 2.60% 

 

The variance explained by the items was 24.10%, which was roughly seven times 

greater than the first contrast (3.40%); thus, the first criterion was met. The variance 

explained by the measures (34.30%) fell short of the 50% suggested by the second 

criterion. The variance explained by persons was 10.20%. The eigenvalue of the variance 

explained by the first contrast, 2.90, met the third (< 3.00) but not the fourth (< 1.50) 

criterion. The percentage of unexplained variance accounted for by the first contrast 

(3.40%) was low compared to the 5.00% criterion. Overall, these results indicated that 
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the test was largely unidimensional with little influence from participant variation or from 

unknown variables. 

 Figure 7, the Wright map for this variable, shows the relationship between the 

items, participants, and the relationship of the Rasch item difficulty estimates and person 

ability estimates. The positioning of the items and persons showed good targeting. The 

positioning of the participants on the left shows that most person ability estimates ranked 

higher than the items located on the right side of the map. Moreover, the items were 

stratified by frequency with the higher numbered items being of lower frequency. The 

first three items at the bottom of the map—1-10 (open), 1-11 (sea), and 1-12 (where) —

were all at the 1K word frequency level. Conversely, the two most difficult items at the 

top of the map were from the 4K word frequency level— 4-50 (weep) and 4-56 (exert). 

This relationship can be seen on the right side of the item placement and indicated that 

the test items were operating according to expected outcomes. The items with minimum 

measures—1-10, 1-11, 1-12, 3-32, 3-38—can be seen at the bottom of the map. 

To assess the influence of item frequency level on the item difficulty ranking, a repeated-

measures ANOVA was performed using the 1K, 2K, 3K, and 4K item measures as the 

four dependent variables. Before conducting the analyses, the assumptions were checked 

and met. The results indicated that there was a significant effect between the frequency 

levels, F(3,42) = 6.80, p < .001; thus, the ranking of the items was influenced by item 

frequency. Six paired-samples t-tests were conducted to investigate the degree of 

difference between the three levels. First, items at the 1K frequency level (k = 15) were 

compared with items from the 2K frequency level (k = 15). The results indicated that the  
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Figure 7. Wright Map for the Modified New Vocabulary Levels Test 
--------------------------------------------------------------------- 
More able persons|  More difficult items 
5                + 

                 | 
             ##  | 
                 | 
                 | 
                 | 
4                +  4-50 
             ## T| 
                 |T 

           .###  |  4-56 
                 | 
          #####  |  2-30  3-43 
3     .######## S+ 
                 | 
   .###########  | 
         .#####  |  2-19  3-34 

        #######  |  4-57 
       .####### M| 
2       #######  +  3-45 
      #########  |S 4-48  4-49 
       .#######  | 
     ##########  |  3-36  4-53 
            .## S|  2-18  2-27 
           .###  |  3-42 

1         #####  +  2-25  3-33  3-39 
                 |  3-41  4-52  4-55  4-58 
            .##  |  1-01  2-17 
              . T| 
                 |  3-40  4-60 
              #  |  1-15  2-21  2-28 
0                +M 
                 |  2-23  4-47 

                 | 
                 |  3-35 
                 |  1-02  1-05  2-26  4-54  4-59 
                 |  2-24 
-1               +  1-09 
                 |  3-37 
                 |  1-04  2-20  3-31 
                 |  1-06 

                 | 
                 |S 2-22  4-46 
-2               + 
                 | 
                 |  1-08  2-16 
                 | 
                 |  1-03  2-29  3-44 
                 | 

-3               + 
                 | 
                 |  1-07  1-13  1-14  4-51 
                 | 
                 |T 
                 | 
-4               +  1-10  1-11  1-12  3-32  3-38 
Less able persons|  Easier items 

--------------------------------------------------------------------- 

Note. N = 215. Each “#” = 2 people; each “.” = 1 person. 
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mean item measures for Modified New Vocabulary Levels Test items at the 1K 

frequency level (M = -2.23, SD = 1.75) was significantly lower than the mean for the 

items at the 2K frequency level (M = 0.02, SD = 1.69), t(14) = -3.643, p = .003, d = - 0.94. 

Next, items at the 1K frequency level (k = 15) were compared with items from the 3K 

frequency level (k = 15). The results indicated that the mean item measures for the 

Modified New Vocabulary Levels Test items at the 1K frequency level (M = -2.23, SD = 

1.75) was significantly lower than the mean for the items at the 3K frequency level (M = -

0.07, SD = 2.39), t(14) = -2.661, p < .019, d = -0.68. Then, items at the 1K frequency 

level (k = 15) were compared with items from the 4K frequency level (k = 15). The 

results indicated that the mean item measures for the Modified New Vocabulary Levels 

Test items at the 1K frequency level (M = -2.23, SD = 1.75) was significantly lower than 

the mean for the items at the 3K frequency level (M = -0.07, SD = 2.39), t(14) = -3.779, p 

< .002, d = -0.97. Next, items at the 2K frequency level (k = 15) were compared with 

items from the 3K frequency level (k = 15). The results indicated that the mean item 

measures for the Modified New Vocabulary Levels Test items at the 2K frequency level 

(M = 0.02, SD = 1.69) was not significantly lower than the mean for the items at the 3K 

frequency level (M = -0.07, SD = 2.39), t(14) = 0.183, p = .857, d = 0.04. Then, items at 

the 2K frequency level (k = 15) were compared with items from the 4K frequency level (k 

= 15). The results indicated that the mean item measures for the Modified New 

Vocabulary Levels Test items at the 2K frequency level (M = 0.02, SD = 1.69) was not 

significantly lower than the mean for the items at the 4K frequency level (M = 0.74, SD = 

1.93), t(14) = -1.197, p = .251, d = -0.30. Finally, items at the 3K frequency level (k = 15) 
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were compared with items from the 4K frequency level (k = 15). The results indicated 

that the mean item measures for Modified New Vocabulary Levels Test items at the 3K 

frequency level (M = -0.07, SD = 2.39) was not significantly lower than the mean for the 

items at the 4K frequency level (M = 0.74, SD = 1.93), t(14) = -1.089, p = .294, d = - 0.28. 

Similar to the Modified Listening Vocabulary Levels Test, these results showed that 

frequency had a significant effect on items between the 1K and 2K levels but not between 

the 2K and 3K or the 3K and 4K frequency levels. 

The Rasch person and item reliability estimates as well as separation statistics 

were reviewed next. The Rasch item reliability estimate was .91 and the Rasch item 

separation statistic was 3.20. According to the criteria by Fisher (2007), the reliability 

estimate and separation statistics were very good and good, respectively. The Rasch 

person reliability estimate was .70 and the person separation statistic was 1.53. These 

values were fair and poor, respectively. The mean Rasch person measure was 2.20, which 

is nearly two logits higher than the mean item difficulty estimate, which was -0.38. These 

results indicated that participant ability was much greater than item difficulty. This is also 

the most likely reason that the person reliability and separation were low: The upper 

strata of participant ability was not measured precisely. This can also be seen by the 

number of items that produced minimum measures. However, these results are desirable 

because this test was used to show that participants had a comprehensive knowledge of 

the first three 1,000 word frequency levels. The relationship between participants and the 

items indicates that the ability to accurately answer items within these frequency levels 

was high. The results for this test were similar to the LVLT. 
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Semantic Distance Rating Task  

The Semantic Distance Rating task was completed by five highly proficient 

bilingual speakers of Japanese and English. The rating scale data was analyzed using 

multi-faceted Rasch analysis with FACETS version 3.83.4 (Linacre 2020). The purpose 

of the analyses was to assess the uniformity of the raters and to create estimates of 

semantic distance for the 135 loanword items. 

 Next, the Rasch-Andrich thresholds were checked to assess the functioning of the 

scale. These thresholds are the highest points of probability for a parameter or category. 

In this study, Rasch-Andrich thresholds can be equated as ranges of measurement on the 

scale. It is important that these thresholds are ordered sequentially by value (e.g., 

ascending in order aligned with the scale). Additionally, these thresholds should have 

sufficient separation to ensure that each point on the scale is sufficiently distinct. I used 

the criterion suggested by Elwood (2011), who used a threshold separation value of .59 

for instruments with a 6-point scale. 

The original rating scale given to the raters consisted of six levels. Higher values 

indicated that the distance between the meaning of a loanword in Japanese and its 

original meaning in English was larger. 

 The Rasch-Andrich thresholds were disordered, as they should increase with each 

step on the rating scale. However, as shown in Table 18, there are two problems. First, 

category 3 has a higher threshold estimate (0.15) than category 4 (0.00). In addition, the 
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estimate for category 5 (0.68) was higher than that of category 6 (0.13). These results 

indicated that the rating scale was interpreted incorrectly by the raters. 

 

Table 18. Rasch Category Statistics for the Semantic Distance Rating Task (Six 

Categories) 

 
 

Rating 

 
 

Value 

 
 

Used 

 
 

% 

 
Average 
measure 

 
Outfit 

MNSQ 

Rasch-
Andrich 
measure 

 
 

SE 

1 Completely same 163 25% -1.29 1.00 —  —  

2 Mostly same 164 25% -0.71 0.90 -0.96 0.11 

3 Somewhat same 92 14% -0.12 0.70 0.15 0.10 

4 Somewhat different 87 13% 0.17 1.00 0.00 0.11 

5 Mostly different 56 9% 0.45 0.60 0.68 0.12 

6 Completely different 83 13% 0.55 1.40 0.13 0.14 

 

 To amend the irregularities in the rating scale, a five-point scale was created by 

combining categories 5 and 6. This new category 5 was labeled Different. The resulting 

rating scale statistics are shown in Table 19. 

 

Table 19. Rasch Category Statistics for the Semantic Distance Rating Task (Five 

Categories) 

 
 

Rating 

 
 

Value 

 
 

Used 

 
 

% 

 
Average 
measure 

 
Outfit 

MNSQ 

Rasch-
Andrich 
measure 

 
 

SE 

1 Completely same 163 25% -1.21 1.00 — — 

2 Mostly same 164 25% -0.56 0.90 -0.85 0.11 

3 Somewhat same 92 14% -0.15 0.70 0.34 0.11 

4 Somewhat 
different 

87 13% 0.50 1.00 0.30 0.11 

5 Different 139 22% 0.86 1.10 0.21 0.12 

 

 The new Rasch-Andrich measurement scale corrected the disordering between 

categories 4 and 5. In addition, the percentage used increased for the fifth category 
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because of the increase in the number of entries for the newly combined value. However, 

the Rasch-Andrich threshold measurements still did not increase properly for the second 

and third categories. For this reason, the entries for categories 3 and 4 were combined to 

create a new category. The new category 3 was labeled Somewhat different. The results 

can be seen in Table 20. 

 

Table 20. Rasch Category Statistics for the Semantic Distance Rating Task (Four 

Categories) 

 
 

Rating 

 
 

Value 

 
 

Used 

 
 

% 

 
Average 
measure 

 
Outfit 
MNSQ 

Rasch-
Andrich 
measure 

 
 

SE 

1 Completely same 163 25% -1.51 1.00 — — 

2 Mostly same 164 25% -0.56 1.00 -1.00 0.11 

3 Somewhat different 179 28% 0.53 0.80 -0.13 0.11 

4 Different 139 22% 1.27 1.10 1.13 0.11 

 

No further calibration was necessary because the Rasch-Andrich threshold 

statistics showed monotonical separation between categories (a: -1.00 < -0.13 < 1.13 and 

b: -1.00 to -0.13 = .87 logits; -0.13 to 1.13 = 1.26 logits). Again, I followed the criterion 

suggested by Elwood (2011), who use a separation value of 1.10 for a 4-point scale. 

Although this separation was not achieved between ratings 2 and 3, the difference of .87 

logits between points is robust, and collapsing more of the categories would result in 

greater loss of precision. This relationship can also be seen in the probability curves 

displayed in Figure 8. This figure provides a method for visually inspecting the 

distinction between the thresholds. The point where response categories crossover one 

another can be seen clearly. Probability curves should have clearly distinct peaks to 
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indicate that each response is the most probabilistic for that designated segment of the 

measuring instrument (Bond et al., 2020). 

 

Figure 8. Response Category Probability Curves for the Semantic Distance Rating Task 
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           Rasch Logits 

 

The final outcome was a four-point scale in which the Rasch-Andrich values were 

properly ordered, as they increased for every category. Next, the raters were assessed by 

reviewing the standardized item weighted MNSQ fit statistics. The fit range criteria by 

Fisher (2007) posits that fit measures between 0.77 and 1.30 indicated excellent fit; 

however, this criterion is overly strict for raters, so in this study, I used the criterion 

of .50 to 1.50 set by Linacre (2021a). 

 Table 21 shows the descriptive statistics for five raters and is ranked according to 

measure order, with higher measures indicating raters attributing a greater degree of 
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distance and lower measures indicating raters judging the distance to be lesser. The infit 

MNSQ range was 0.77–1.35 (SD = .22), the outfit MNSQ range was 0.80–1.17 (SD = 

0.13), and the point measure correlations were between .65 and .72. The standard error 

range was 0.09–0.10. 

 

Table 21. Rasch Descriptive Statistics for Raters for the Semantic Distance Rating Task 

Rater Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation  

5 0.35 0.09 0.97 -0.20 1.01 0.00 .69 
 

4 0.04 0.09 0.77 -2.10 0.80 -1.60 .72 
 

2 -0.38 0.09 1.35 2.70 1.17 1.20 .69 
 

1 -0.64 0.09 0.81 -1.60 0.85 -1.10 .69 
 

3 -1.12 0.10 1.17 1.20 1.00 0.00 .65 
 

 

Item measures were next extracted as shown in Table 22. These measures 

represent the semantic distance for the 135 loanword items. Each item was assessed by 

reviewing the standardized item weighted MNSQ fit statistics. The infit MNSQ range 

was 0.14–2.81 (SD = 0.61). Out of 135 loanword items, 30 (22%) overfit the model and 

had infit MNSQ values below .50 that ranged from .14 to .47. Twenty-one (15%) of the 

items underfit the model and had infit MNSQ values that ranged from 1.52 to 2.81. These 

were items that raters gave very different responses for. This issue is discussed further in 

the Discussion Chapter. Linacre (n.d.1b), stated that overfitting items (< .50) are not 

useful for measurement and might inflate the reliability and separation coefficients, but 

they do not degrade the precision of measurement. Similarly, items with infit MNSQ 

values between 1.50 and 2.00 are not productive for measurement but do not distort 

measurement either. For these reasons, only the eight items that had infit values above 
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2.00 were extracted from the output: item 81 (2.01), item 33 (2.12), item 101 (2.29), item 

99 (2.36), item 21 (2.51), item 121 (2.62), item 58 (2.76), item 72 (2.81). A correlation 

analysis of the Rasch item measures was conducted to determine the degree to which the 

data set would change if the items were removed. The results, r = 1.00, p < .001, showed 

that the Rasch item measures were not altered significantly by the removal of the items. 

Because of the result of the correlation, the misfitting items were left in the analysis. 

The outfit MNSQ range was 0.14–3.96 (SD = 0.69), and the point-measure 

correlations were between -.90 and .98. Twenty-nine items had point-measure 

correlations below .20, seventeen of which were negative, which indicates that the raters 

produced very different ratings for some items. Because the fair average is more easily 

interpreted than the Rasch logit, I have focused on it when referring to semantic distance. 

The fair average value transforms the Rasch logit measure into an approximation of the 

original four-point scale (i.e., the maximum fair average was 4.00) Likert scale metric of 

1 = Completely the same, 2 = Mostly the same, 3 = Somewhat different, 4 = Different. The 

three items with the lowest fair averages were items 17 (driver), 107 (menu), and 112 

(slice). These items reached the maximum measure, which means that they were rated as 

having identical English and Japanese meanings. Conversely, items 96 (concrete), 11 

(volume), and 118 (bargain) had the highest fair average, which indicated that these items 

were a given the greatest distance value and designated as having completely different 

English and Japanese meanings. 
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Table 22. Rasch Item Measurement Report for Semantic Distance Rating Task 

Item Word  Meas. 
Fair 

average SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-
meas.  

17 driver 3.92 1.05 1.84 MAXIMUM MEASURE .00 
 

107 menu 3.92 1.05 1.84 MAXIMUM MEASURE .00 
 

112 slice 3.92 1.05 1.84 MAXIMUM MEASURE .00 
 

4 real 2.67 1.16 1.03 0.52 -0.10 0.33 -0.20 .67 
 

5 quick 2.67 1.16 1.03 0.74 0.00 0.52 0.00 .43 
 

62 identity 2.67 1.16 1.03 0.52 -0.10 0.33 -0.20 .67 
 

74 fence 2.67 1.16 1.03 0.74 0.00 0.52 0.00 .43 
 

93 moral 2.67 1.16 1.03 0.52 -0.10 0.33 -0.20 .67 
 

10 basic 1.91 1.34 0.76 1.18 0.40 0.79 0.00 .67 
 

32 cut 1.91 1.34 0.76 0.61 -0.30 0.70 0.00 .37 
 

38 travel 1.91 1.34 0.76 0.58 -0.30 0.63 -0.10 .42 
 

40 cost 1.91 1.34 0.76 1.18 0.40 0.79 0.00 .67 
 

59 modern 1.91 1.34 0.76 0.23 -1.20 0.23 -0.90 .90 
 

73 exercise 1.91 1.34 0.76 1.34 0.60 2.06 1.10 -.78 
 

99 alternative 1.91 1.34 0.76 2.36 1.50 2.94 1.70 -.22 
 

104 random 1.91 1.34 0.76 1.18 0.40 0.79 0.00 .67 
 

116 monitor 1.91 1.34 0.76 0.23 -1.20 0.23 -0.90 .90 
 

9 clean 1.41 1.53 0.66 0.93 0.10 0.80 0.00 .56 
 

14 wide 1.41 1.53 0.66 1.10 0.30 1.28 0.50 .31 
 

15 fit  1.41 1.53 0.66 0.27 -1.40 0.35 -0.90 .72 
 

24 hope 1.41 1.53 0.66 0.27 -1.40 0.35 -0.90 .72 
 

78 spin 1.41 1.53 0.66 1.32 0.60 1.07 0.30 .32 
 

80 instruct 1.41 1.53 0.66 0.27 -1.40 0.35 -0.90 .72 
 

94 romantic 1.41 1.53 0.66 1.03 0.20 1.26 0.50 -.42 
 

117 feminist 1.41 1.53 0.66 1.32 0.60 1.07 0.30 .32 
 

128 scan  1.41 1.53 0.66 0.54 -0.60 0.47 -0.60 .89 
 

1 exciting 1.02 1.73 0.60 0.38 -1.10 0.39 -1.00 .83 
 

19 trainer 1.02 1.73 0.60 0.56 -0.60 0.53 -0.60 .71 
 

26 position 1.02 1.73 0.60 0.38 -1.10 0.39 -1.00 .83 
 

31 collect 1.02 1.73 0.60 0.69 -0.30 0.65 -0.30 .90 
 

49 official 1.02 1.73 0.60 0.44 -0.90 0.62 -0.40 .15 
 

55 medical 1.02 1.73 0.60 0.44 -0.90 0.62 -0.40 .15 
 

60 sharp 1.02 1.73 0.60 0.38 -1.10 0.39 -1.00 .83 
 

71 benefit 1.02 1.73 0.60 1.34 0.70 1.28 0.60 -.05 
 

       (Table 22 continues) 
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  ((Table 22 continued)        

Item Word  Meas. 
Fair 

average SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-  
meas. 

 

122 inspire 1.02 1.73 0.60 0.44 -0.90 0.62 -0.40 .15  

129 assess 1.02 1.73 0.60 0.56 -0.60 0.53 -0.60 .71  

8 free 0.68 1.95 0.57 1.56 1.00 1.42 0.80 .39 
 

35 hunt 0.68 1.95 0.57 1.52 0.90 1.38 0.70 .15 
 

66 quality 0.68 1.95 0.57 1.26 0.60 1.11 0.30 .64 
 

70 access 0.68 1.95 0.57 0.45 -1.00 0.45 -0.90 .89 
 

82 dive 0.68 1.95 0.57 0.67 -0.40 0.72 -0.30 .66 
 

98 parallel 0.68 1.95 0.57 0.78 -0.20 0.81 -0.10 .66 
 

109 youth 0.68 1.95 0.57 0.43 -1.00 0.49 -0.80 .52 
 

130 convey 0.68 1.95 0.57 0.60 -0.60 0.63 -0.50 .37 
 

7 clear 0.37 2.17 0.55 0.60 -0.60 0.60 -0.60 .85 
 

11 local 0.37 2.17 0.55 0.83 -0.10 0.82 -0.10 .91 
 

18 security 0.37 2.17 0.55 1.16 0.40 1.08 0.30 .05 
 

28 service 0.37 2.17 0.55 0.98 0.10 0.93 0.00 .83 
 

30 part 0.37 2.17 0.55 1.63 1.10 1.55 1.00 .90 
 

51 classic 0.37 2.17 0.55 1.63 1.10 1.57 1.00 .18 
 

83 develop 0.37 2.17 0.55 0.14 -2.40 0.17 -2.20 .98 
 

85 adapt 0.37 2.17 0.55 0.43 -1.10 0.43 -1.10 .67 
 

89 wipe  0.37 2.17 0.55 2.75 2.30 2.65 2.20 -.18 
 

97 sensitive 0.37 2.17 0.55 0.34 -1.40 0.34 -1.40 .43 
 

105 technical 0.37 2.17 0.55 0.51 -0.90 0.51 -0.80 .67 
 

110 secretary 0.37 2.17 0.55 1.94 1.50 1.91 1.40 .30 
 

123 cooperate 0.37 2.17 0.55 0.83 -0.10 0.82 -0.10 .32 
 

22 stick 0.07 2.39 0.54 2.19 1.80 2.10 1.70 .45 
 

36 miss 0.07 2.39 0.54 0.37 -1.30 0.38 -1.30 .81 
 

46 charming 0.07 2.39 0.54 0.33 -1.50 0.34 -1.40 .84 
 

48 pure 0.07 2.39 0.54 0.88 0.00 0.82 -0.10 .66 
 

54 smooth  0.07 2.39 0.54 0.73 -0.30 0.72 -0.30 .52 
 

57 mysterious 0.07 2.39 0.54 0.79 -0.20 0.81 -0.10 .76 
 

65 native 0.07 2.39 0.54 0.93 0.00 1.00 0.10 .30 
 

68 style 0.07 2.39 0.54 0.52 -0.90 0.53 -0.80 .67 
 

79 print 0.07 2.39 0.54 1.19 0.50 1.14 0.40 .74 
 

90 slide 0.07 2.39 0.54 1.59 1.10 1.50 0.90 .52 
 

106 gap 0.07 2.39 0.54 0.98 0.10 0.98 0.10 .86 
 

12 wild -0.22 2.62 0.54 0.99 0.10 0.92 0.00 .60 
 

       (Table 22 continues)  
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(Table 22 continued)         

Item Word  Meas. 
Fair 

average SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-  
meas. 

 

13 single -0.22 2.62 0.54 0.99 0.10 0.92 0.00 .60  

21 front -0.22 2.62 0.54 2.51 2.10 2.54 2.10 .01  

61 decoration -0.22 2.62 0.54 0.15 -2.30 0.14 -2.40 .78 
 

64 mentality -0.22 2.62 0.54 0.44 -1.10 0.43 -1.10 .73 
 

75 image -0.22 2.62 0.54 1.38 0.80 1.31 0.70 .35 
 

91 severe -0.22 2.62 0.54 0.28 -1.70 0.31 -1.50 .89 
 

92 ethnic -0.22 2.62 0.54 1.22 0.50 1.20 0.50 .47 
 

120 demo -0.22 2.62 0.54 1.22 0.50 1.20 0.50 .47 
 

124 grip  -0.22 2.62 0.54 0.64 -0.50 0.66 -0.50 .83 
 

126 reform -0.22 2.62 0.54 1.47 0.90 1.44 0.80 .59 
 

16 cooler -0.53 2.84 0.55 0.80 -0.10 0.82 -0.10 .96 
 

29 sign -0.53 2.84 0.55 0.56 -0.70 0.60 -0.60 .90 
 

41 arrange -0.53 2.84 0.55 0.32 -1.50 0.34 -1.30 .83 
 

42 fight -0.53 2.84 0.55 0.67 -0.40 0.67 -0.40 .78 
 

50 casual -0.53 2.84 0.55 0.84 -0.10 0.86 0.00 .93 
 

52 instant -0.53 2.84 0.55 1.80 1.30 1.76 1.20 -.51 
 

53 smart -0.53 2.84 0.55 1.31 0.60 1.21 0.50 .40 
 

56 innocent -0.53 2.84 0.55 0.28 -1.60 0.30 -1.50 .87 
 

63 manner -0.53 2.84 0.55 1.13 0.40 1.06 0.20 .76 
 

102 domestic -0.53 2.84 0.55 1.66 1.10 1.48 0.90 .12 
 

114 host -0.53 2.84 0.55 0.56 -0.70 0.60 -0.60 .90 
 

115 campaign -0.53 2.84 0.55 0.65 -0.50 0.76 -0.20 .52 
 

121 suspend -0.53 2.84 0.55 2.62 2.20 3.20 2.60 -.61 
 

127 recruit -0.53 2.84 0.55 0.47 -0.90 0.45 -1.00 .22 
 

135 inflate -0.53 2.84 0.55 1.00 0.10 0.91 0.00 .54 
 

25 note -0.84 3.05 0.58 1.19 0.40 1.11 0.30 .64 
 

33 fly -0.84 3.05 0.58 2.12 1.60 2.10 1.60 .42 
 

37 reach -0.84 3.05 0.58 0.87 0.00 0.82 -0.10 .60 
 

39 wear -0.84 3.05 0.58 2.30 1.80 2.02 1.50 .05 
 

43 beat -0.84 3.05 0.58 0.47 -0.90 0.50 -0.80 .92 
 

58 nervous -0.84 3.05 0.58 2.76 2.20 3.13 2.50 -.89 
 

72 dump -0.84 3.05 0.58 2.81 2.30 3.96 3.10 -.39 
 

101 complex -0.84 3.05 0.58 2.29 1.80 2.00 1.40 .09 
 

113 text -0.84 3.05 0.58 1.40 0.80 1.27 0.60 .84 
 

125 dictate -0.84 3.05 0.58 0.26 -1.60 0.34 -1.30 .74 
 

       (Table 22 continues) 
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(Table 22 continued)         

Item Word  Meas. 
Fair 

average SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-  
meas. 

 

131 revive -0.84 3.05 0.58 0.93 0.00 0.88 0.00 .04  

133 adopt -0.84 3.05 0.58 1.33 0.70 1.75 1.20 .15  

134 reverse -0.84 3.05 0.58 0.52 -0.80 0.51 -0.80 .56  

20 happening -1.20 3.26 0.61 1.70 1.10 1.87 1.20 -.26 
 

67 seal -1.20 3.26 0.61 0.68 -0.30 0.67 -0.30 .67 
 

77 claim -1.20 3.26 0.61 0.64 -0.40 0.62 -0.40 .71 
 

84 sink  -1.20 3.26 0.61 1.68 1.10 1.41 0.70 .61 
 

88 locate -1.20 3.26 0.61 0.64 -0.40 0.73 -0.20 .54 
 

95 unique -1.20 3.26 0.61 1.45 0.80 2.22 1.60 -.21 
 

103 manual -1.20 3.26 0.61 0.64 -0.40 0.62 -0.40 .71 
 

2 reasonable -1.61 3.46 0.67 0.19 -1.60 0.23 -1.30 .90 
 

27 sense -1.61 3.46 0.67 1.26 0.50 1.41 0.70 -.72 
 

34 handle -1.61 3.46 0.67 0.51 -0.60 0.61 -0.30 .37 
 

44 deal  -1.61 3.46 0.67 1.26 0.50 1.41 0.70 -.72 
 

69 tension -1.61 3.46 0.67 0.66 -0.30 0.56 -0.40 .84 
 

76 appeal -1.61 3.46 0.67 0.91 0.00 0.83 0.00 -.05 
 

86 grant -1.61 3.46 0.67 1.26 0.50 1.41 0.70 -.72 
 

119 consent -1.61 3.46 0.67 0.70 -0.20 0.59 -0.40 .81 
 

6 rough -2.13 3.65 0.79 0.36 -0.80 0.35 -0.70 .78 
 

23 master -2.13 3.65 0.79 0.36 -0.80 0.35 -0.70 .78 
 

45 tie -2.13 3.65 0.79 1.45 0.70 2.14 1.20 -.90 
 

81 hire -2.13 3.65 0.79 2.01 1.20 1.68 0.90 .22 
 

87 propose -2.13 3.65 0.79 0.36 -0.80 0.35 -0.70 .78 
 

108 talent -2.13 3.65 0.79 1.19 0.40 0.80 0.00 .73 
 

3 live -2.94 3.83 1.06 0.50 -0.20 0.32 -0.30 .73 
 

100 initial  -2.94 3.83 1.06 0.93 0.20 0.78 0.20 .22 
 

132 pose -2.94 3.83 1.06 1.22 0.50 2.01 1.00 -.43 
 

96 concrete -4.23 3.95 1.86 MINIMUM MEASURE .00 
 

111 volume -4.23 3.95 1.86 MINIMUM MEASURE .00 
 

118 bargain -4.23 3.95 1.86 MINIMUM MEASURE .00 
 

Note. Maximum measure indicates that the item was answered as Completely the Same by all 
participants. Minimum measure indicates that the item was answered as Completely Different by 
all participants. Pt-Meas. = Point-measure correlation. 
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Loanword Frequency Rating Task  

The Loanword Frequency Rating Task was completed by 91 first-year Japanese 

university students who were not participants in any other part of the study. The rating 

scale data were analyzed using multi-faceted Rasch analysis with FACETS version 

3.83.4 (Linacre, 2020). The purpose of the analyses was to assess the uniformity of the 

raters and to create a word-frequency metric for the 135 loanword items used to answer 

research question 3. First, the direction and distribution of measurement was assessed by 

reviewing the Rasch-Andrich thresholds. The output is shown in Table 23. 

 

Table 23. Rasch Category Statistics for the Loanword Frequency Rating Task  

 
 

Rating 

 
 

Value 

 
 

Used 

 
 

% 

 
Average 
measure 

 
Outfit 

MNSQ 

Rasch-
Andrich 
measure 

 
 

SE 

1 Never see/hear  1,470 12% -1.52 1.20 — — 

2 Rarely see/hear 1,789 15% -0.21 1.00 -1.09 0.04 

3 Sometimes see/hear 2,631 21% 1.09 0.90 0.09 0.03 

4 Often see/hear 6,395 55% 2.68 1.1 1.00 0.03 

 

 No further calibration was necessary because the Rasch-Andrich threshold 

statistics showed clear monotonic separation between categories (a: -1.09 < .09 < 1.00 

and b: -1.09 to .09 = 1.00 logits; .09 to 1.00 = .91 logits). I followed the same criterion as 

Elwood (2011), who used a separation value of 1.10 for a 4-point scale. Although the 

separation values were lower, the values were close to the 1.10 logit difference, and 

collapsing any of the ratings would have resulted in a loss of precision. This relationship 

can also be seen in the probability curves displayed in Figure 9. This figure provides a 
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method for visually inspecting the distinction between the thresholds and can be seen at 

the point where response categories crossover one another. 

 

Figure 9. Response Category Probability Curves for the Loanword Frequency Rating 

Task 
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      Rasch Logits 

 

 The distinction between the segmented sections that designate an alternate 

response were used to assess the instrument (Bond et al., 2020). Figure 9 shows clearly 

distinguished curves and segments for each response category. 

Because of the subjective nature of the ratings, less conservative mean square fit 

statistics were adopted for this analysis. The infit MNSQ criterion of 0.50–1.50 was used 

(Linacre, n.d.1b). Table 24 shows the descriptive statistics for the 91 raters and is ranked 

according to measure order. The infit MNSQ range was 0.47–1.87 (SD = 0.29). Two 
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participants overfit the model (infit MNSQ =.47 and .49), and six participants underfit the 

model (infit MNSQ = 1.51–1.87). A correlation analysis of the Rasch item measures was 

conducted to determine if the data set would fundamentally change if the persons with 

infit MNSQ outside the criteria were removed. The results, r = .99, p < .001, showed that 

the Rasch item measures were not altered significantly by the removal of the persons. 

Because of the correlation results, the misfitting persons were retained in the analysis. 

The outfit MNSQ range was 0.45–3.33 (SD = 0.49), and the point measure correlations 

were between .50 and .86. 

 

Table 24. Rasch Descriptive Statistics for Loanword Frequency Rating Task Raters 

Rater Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation  

 61 -2.11 0.12 0.94 -0.40 0.79 -1.10 .77 
 

49 -1.71 0.12 1.10 0.80 1.61 3.10 .67 
 

60 -1.69 0.12 1.09 0.70 1.12 0.70 .72 
 

27 -1.64 0.12 0.80 -1.60 0.70 -2.00 .81 
 

67 -1.59 0.12 0.79 -1.80 0.81 -1.10 .80 
 

25 -1.56 0.12 1.09 0.70 1.04 0.30 .75 
 

75 -1.55 0.12 1.04 0.30 1.06 0.40 .74 
 

57 -1.49 0.12 1.17 1.30 1.11 0.70 .76 
 

15 -1.34 0.12 0.79 -1.70 0.69 -2.10 .82 
 

79 -1.19 0.12 1.40 2.80 2.34 6.10 .54 
 

80 -1.16 0.12 0.94 -0.40 0.94 -0.30 .78 
 

28 -1.03 0.13 1.21 1.60 1.58 3.00 .69 
 

88 -0.94 0.13 1.49 3.30 1.64 3.30 .64 
 

43 -0.77 0.13 0.85 -1.10 1.17 1.00 .75 
 

64 -0.77 0.13 1.03 0.20 0.96 -0.10 .77 
 

63 -0.76 0.13 1.25 1.80 1.75 3.60 .70 
 

30 -0.71 0.13 1.09 0.70 1.05 0.30 .76 
 

46 -0.66 0.13 1.22 1.60 1.17 0.90 .78 
 

48 -0.61 0.13 0.72 -2.30 0.65 -2.10 .83 
 

     (Table 24 continues) 
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(Table 24 continued)       

Rater Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

 

16 -0.54 0.13 0.99 0.00 0.81 -1.00 .81  

21 -0.54 0.13 1.01 0.00 0.84 -0.80 .79  

56 -0.54 0.13 0.94 -0.40 0.80 -1.10 .81  

65 -0.50 0.13 1.67 4.20 1.60 2.80 .72  

3 -0.49 0.13 1.45 3.00 2.12 4.60 .56  

54 -0.47 0.13 0.69 -2.50 0.64 -2.10 .84  

33 -0.45 0.13 1.11 0.80 0.83 -0.90 .81  

44 -0.45 0.13 1.14 1.00 0.92 -0.30 .79 
 

81 -0.42 0.13 0.69 -2.50 0.66 -1.90 .83 
 

37 -0.40 0.13 0.89 -0.70 0.97 0.00 .79 
 

17 -0.35 0.13 1.05 0.30 1.16 0.80 .76 
 

22 -0.35 0.13 0.64 -2.90 0.62 -2.20 .84 
 

71 -0.35 0.13 0.81 -1.40 0.67 -1.90 .84 
 

74 -0.35 0.13 0.83 -1.30 0.77 -1.20 .81 
 

20 -0.33 0.13 0.75 -1.90 0.71 -1.60 .83 
 

73 -0.33 0.13 0.97 -0.10 0.86 -0.70 .81 
 

32 -0.29 0.14 0.71 -2.20 0.98 0.00 .79 
 

36 -0.29 0.14 0.85 -1.10 0.69 -1.70 .84 
 

38 -0.29 0.14 0.99 0.00 1.07 0.40 .74 
 

72 -0.27 0.14 0.94 -0.30 0.72 -1.50 .83 
 

85 -0.25 0.14 1.27 1.80 2.12 4.30 .66 
 

26 -0.18 0.14 0.99 0.00 0.71 -1.50 .83 
 

69 -0.14 0.14 0.69 -2.40 1.06 0.30 .80 
 

55 -0.10 0.14 0.93 -0.40 1.01 0.10 .78 
 

77 -0.10 0.14 0.65 -2.80 0.60 -2.10 .84 
 

87 -0.09 0.14 1.20 1.30 1.12 0.60 .74 
 

45 -0.07 0.14 1.21 1.40 1.17 0.80 .78 
 

91 -0.07 0.14 1.42 2.60 1.33 1.40 .69 
 

1 -0.01 0.14 0.75 -1.80 0.59 -2.10 .84 
 

24 -0.01 0.14 0.70 -2.30 0.57 -2.20 .84 
 

34 0.01 0.14 1.55 3.30 1.34 1.40 .72 
 

29 0.07 0.14 0.53 -3.90 0.46 -2.90 .86 
 

68 0.07 0.14 0.47 -4.60 0.48 -2.80 .86 
 

89 0.11 0.14 0.63 -2.90 0.80 -0.80 .81 
 

10 0.13 0.14 1.07 0.40 0.69 -1.40 .81 
 

     (Table 24 continues) 
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(Table 24 continued)       

Rater Measure SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-measure 
correlation 

 

90 0.17 0.14 0.78 -1.50 0.82 -0.70 .79  

7 0.21 0.14 0.69 -2.30 0.49 -2.50 .84  

19 0.21 0.14 1.06 0.40 0.92 -0.20 .78  

62 0.21 0.14 0.83 -1.10 0.82 -0.70 .80  

9 0.32 0.15 0.61 -3.00 0.49 -2.40 .84  

82 0.32 0.15 1.06 0.40 0.95 -0.10 .74  

51 0.38 0.15 1.32 1.90 0.96 0.00 .75  

23 0.41 0.15 1.49 2.80 1.39 1.40 .65 
 

4 0.52 0.15 0.98 0.00 0.70 -1.10 .77 
 

76 0.52 0.15 1.08 0.50 1.59 1.90 .68 
 

8 0.56 0.15 0.95 -0.20 0.59 -1.60 .79 
 

66 0.59 0.15 1.31 1.80 1.18 0.70 .72 
 

58 0.61 0.15 1.40 2.30 1.19 0.70 .70 
 

12 0.68 0.15 1.01 0.00 0.88 -0.30 .74 
 

40 0.68 0.15 1.49 2.70 1.91 2.50 .67 
 

41 0.68 0.15 1.59 3.20 1.21 0.70 .68 
 

47 0.68 0.15 1.87 4.40 2.27 3.30 .57 
 

13 0.73 0.16 0.86 -0.90 0.61 -1.40 .78 
 

35 0.75 0.16 0.73 -1.80 0.45 -2.20 .80 
 

53 0.80 0.16 0.88 -0.70 0.78 -0.60 .75 
 

70 0.80 0.16 1.26 1.50 3.33 4.90 .50 
 

31 0.96 0.16 0.82 -1.10 1.02 0.10 .72 
 

18 0.98 0.16 0.90 -0.50 0.54 -1.50 .76 
 

6 1.01 0.16 0.87 -0.70 0.58 -1.30 .76 
 

42 1.01 0.16 1.05 0.30 1.43 1.20 .68 
 

59 1.09 0.17 1.51 2.60 1.29 0.80 .66 
 

11 1.12 0.17 0.95 -0.20 0.66 -0.90 .74 
 

83 1.17 0.17 0.49 -3.60 0.58 -1.20 .80 
 

78 1.29 0.17 1.10 0.50 1.19 0.50 .64 
 

14 1.32 0.17 0.90 -0.50 0.64 -0.90 .71 
 

5 1.50 0.18 1.11 0.60 0.46 -1.40 .69 
 

39 1.63 0.18 1.62 2.80 1.14 0.40 .57 
 

84 1.63 0.18 1.22 1.10 0.54 -1.00 .66 
 

50 1.77 0.19 1.42 1.90 0.49 -1.10 .64 
 

52 2.04 0.20 1.21 1.00 1.15 0.40 .55 
 

86 2.08 0.20 0.96 -0.10 0.57 -0.70 .63 
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After establishing that the rating scale functioned properly, Rasch item measures 

were extracted. The Rasch fair average was used as the determiner of frequency. The 

output for the 135 items can be seen in Table 25. The items were assessed by reviewing 

the infit MNSQ statistics. Because this was also a measure of ratings, the same .50–1.50 

infit MNSQ fit criterion was employed. The infit MNSQ range was 0.57–1.70 (SD = 

0.29). Items 72 (dump, 1.51), 39 (wear, 1.55), 132 (pose, 1.64), and 129 (assess, 1.70) 

were found to underfit. A correlation analysis of the Rasch item measures was conducted 

to determine the degree to which the data would change if the items with infit MNSQ 

statistics outside the criterion were removed. The results, r = 1.00, p < .001, showed that 

the Rasch item measures were not altered by the removal of the items. Because of the 

correlation results, the misfitting items were retained in the analysis. The outfit MNSQ 

range was 0.44–2.28 (SD = 0.49), and the point-measure correlations were between .10 

and .73. The standard error range was 0.13–1.00. 

 

Table 25. Rasch Loanword Frequency Rating Task Item Measurement 

Item Word  Meas 
Fair 

Average SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-meas 
corr. 

22 stick -5.90 3.99 1.00 0.98 0.30 0.44 0.00 .14 

28 service -5.20 3.98 0.71 0.95 0.10 0.68 0.00 .16 

3 live -4.50 3.97 0.50 0.94 0.00 1.30 0.60 .12 

29 sign -4.27 3.96 0.45 0.83 -0.20 0.90 0.00 .28 
 

16 cooler -4.08 3.95 0.41 0.94 0.00 1.34 0.70 .13 
 

25 note -4.08 3.95 0.41 0.99 0.10 1.28 0.60 .10 
 

8 free -3.92 3.95 0.38 0.92 0.00 1.29 0.60 .18 
 

36 miss -3.92 3.95 0.38 0.88 -0.10 0.62 -0.50 .29 
 

107 menu -3.92 3.95 0.38 1.08 0.30 0.61 -0.60 .34  

       (Table 25 continues) 
 

 



 

 

149 

 

(Table 25 continued)         

Item Word Meas 
Fair 

Average SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-meas 
corr. 

 

18 security -3.78 3.94 0.36 1.06 0.20 0.86 -0.10 .29  

17 driver -3.55 3.92 0.32 1.08 0.30 1.13 0.40 .24  

75 image -3.45 3.91 0.31 0.87 -0.30 0.46 -1.30 .46  

115 campaign -3.36 3.91 0.30 0.87 -0.30 0.83 -0.20 .39  

19 trainer -3.27 3.90 0.29 1.41 1.30 1.07 0.30 .27  

79 print -3.27 3.90 0.29 1.08 0.30 0.92 0.00 .34 
 

68 style -3.19 3.89 0.28 0.78 -0.70 0.52 -1.30 .48 
 

7 clear -3.12 3.88 0.27 0.85 -0.40 0.93 0.00 .36 
 

13 single -3.12 3.88 0.27 0.63 -1.40 0.66 -0.80 .47 
 

27 sense -3.05 3.87 0.26 1.14 0.50 0.90 -0.10 .34 
 

42 fight -3.05 3.87 0.26 1.24 0.90 1.54 1.30 .22 
 

69 tension -3.05 3.87 0.26 1.38 1.30 1.13 0.40 .32 
 

113 text -3.05 3.87 0.26 0.72 -1.00 0.90 -0.10 .37 
 

63 manner -2.98 3.87 0.25 1.02 0.10 0.83 -0.30 .42 
 

108 talent -2.98 3.87 0.25 1.04 0.20 0.57 -1.20 .48 
 

66 quality -2.92 3.86 0.25 0.63 -1.60 0.63 -1.10 .49 
 

20 happening -2.86 3.85 0.24 1.04 0.20 0.90 -0.10 .37 
 

76 appeal -2.86 3.85 0.24 0.86 -0.40 0.48 -1.70 .57 
 

77 claim -2.86 3.85 0.24 0.69 -1.30 0.55 -1.40 .56 
 

52 instant -2.80 3.84 0.24 1.17 0.70 1.28 0.80 .27 
 

34 handle -2.75 3.83 0.23 0.96 0.00 1.23 0.70 .34 
 

119 consent -2.69 3.82 0.23 1.28 1.10 0.81 -0.50 .45 
 

12 wild -2.60 3.81 0.22 0.95 -0.10 1.35 1.10 .38 
 

50 casual -2.60 3.81 0.22 1.03 0.20 0.80 -0.60 .43 
 

104 random  -2.60 3.81 0.22 0.80 -0.80 0.64 -1.20 .51 
 

54 smooth  -2.55 3.80 0.21 0.76 -1.10 0.64 -1.30 .54 
 

2 reasonable -2.50 3.79 0.21 0.97 0.00 0.90 -0.20 .41 
 

70 access -2.46 3.78 0.21 1.10 0.50 1.07 0.30 .37 
 

94 romantic -2.46 3.78 0.21 0.85 -0.60 0.67 -1.20 .52 
 

95 unique -2.46 3.78 0.21 0.77 -1.10 0.56 -1.70 .58 
 

116 monitor -2.46 3.78 0.21 0.83 -0.70 1.03 0.10 .47 
 

26 position -2.42 3.77 0.20 1.00 0.00 0.92 -0.20 .42 
 

40 cost -2.42 3.77 0.20 0.88 -0.50 0.82 -0.60 .38 
 

101 complex -2.38 3.76 0.20 0.94 -0.20 1.18 0.70 .41 
 

       (Table 25 continues) 
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(Table 25 continued)         

Item Word Meas 
Fair 

Average SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-meas 
corr. 

 

11 local -2.34 3.75 0.20 0.87 -0.50 0.97 0.00 .41  

67 seal -2.34 3.75 0.20 1.16 0.80 1.05 0.20 .43  

118 bargain -2.34 3.75 0.20 0.98 0.00 0.68 -1.20 .56  

48 pure -2.30 3.74 0.20 0.92 -0.30 0.92 -0.20 .39  

111 volume -2.30 3.74 0.20 0.67 -1.70 0.68 -1.20 .56  

51 classic -2.26 3.73 0.19 0.83 -0.80 1.09 0.40 .39  

106 gap -2.26 3.73 0.19 0.73 -1.40 0.78 -0.80 .58  

73 exercise -2.19 3.71 0.19 0.69 -1.70 0.62 -1.60 .58 
 

96 concrete -2.19 3.71 0.19 1.36 1.70 1.53 1.90 .43 
 

9 clean -2.15 3.70 0.19 1.13 0.70 1.03 0.20 .38 
 

53 smart -2.15 3.70 0.19 1.16 0.80 1.10 0.40 .42 
 

41 arrange -2.12 3.69 0.18 0.87 -0.60 1.06 0.30 .44 
 

120 demo -2.12 3.69 0.18 0.94 -0.20 0.78 -0.80 .51 
 

15 fit  -2.08 3.68 0.18 1.08 0.40 1.15 0.60 .35 
 

61 decoration -2.05 3.67 0.18 0.58 -2.60 0.52 -2.40 .64 
 

128 scan  -2.05 3.67 0.18 0.71 -1.60 0.72 -1.20 .61 
 

32 cut -2.02 3.66 0.18 1.21 1.10 1.06 0.30 .43 
 

49 official -1.92 3.64 0.17 1.33 1.70 1.35 1.40 .40 
 

10 basic -1.89 3.63 0.17 0.82 -1.00 0.87 -0.50 .52 
 

23 master -1.89 3.63 0.17 1.13 0.70 1.18 0.80 .37 
 

103 manual -1.89 3.63 0.17 0.91 -0.40 0.83 -0.70 .57 
 

126 reform -1.89 3.63 0.17 0.89 -0.60 0.93 -0.20 .53 
 

90 slide -1.72 3.56 0.16 0.66 -2.20 0.63 -1.90 .65 
 

65 native -1.64 3.53 0.16 1.01 0.00 0.82 -0.80 .57 
 

100 initial  -1.64 3.53 0.16 0.70 -1.90 0.75 -1.30 .59 
 

112 slice -1.62 3.52 0.16 0.75 -1.60 0.71 -1.50 .60 
 

21 front -1.59 3.51 0.16 1.12 0.70 0.95 -0.10 .51 
 

57 mysterious -1.59 3.51 0.16 0.66 -2.30 0.69 -1.70 .63 
 

30 part -1.57 3.50 0.16 0.72 -1.80 0.69 -1.70 .62 
 

33 fly -1.57 3.50 0.16 1.32 1.80 1.29 1.40 .37 
 

6 rough -1.52 3.48 0.16 1.01 0.10 0.98 0.00 .49 
 

47 gorgeous -1.52 3.48 0.16 0.85 -0.90 0.89 -0.50 .55 
 

127 recruit -1.50 3.47 0.16 0.93 -0.30 0.96 -0.10 .57 
 

14 wide -1.40 3.42 0.15 1.00 0.00 1.00 0.00 .54 
 

1 exciting -1.33 3.39 0.15 1.01 0.10 1.00 0.00 .50 
 

       (Table 25 continues) 
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(Table 25 continued)         

Item Word Meas 
Fair 

Average SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-meas 
corr. 

 

93 moral -1.33 3.39 0.15 0.73 -1.90 0.76 -1.40 .63  

132 pose -1.31 3.38 0.15 1.64 3.60 2.28 5.40 .27  

60 sharp -1.27 3.36 0.15 0.74 -1.80 0.68 -2.00 .62  

105 technical -1.25 3.34 0.15 0.97 -0.10 0.91 -0.40 .56  

38 travel -1.22 3.33 0.15 1.12 0.80 1.02 0.10 .50  

37 reach -1.18 3.31 0.14 1.11 0.70 1.11 0.60 .48  

74 fence -1.18 3.31 0.14 1.00 0.00 0.95 -0.20 .60  

114 host -1.18 3.31 0.14 0.89 -0.70 0.93 -0.30 .61 
 

55 medical -1.14 3.29 0.14 0.71 -2.10 0.64 -2.40 .66 
 

62 identity -1.14 3.29 0.14 1.20 1.30 1.32 1.80 .49 
 

91 severe -0.98 3.19 0.14 0.74 -1.90 0.73 -1.80 .68 
 

5 quick -0.92 3.15 0.14 1.04 0.30 1.03 0.20 .52 
 

134 reverse -0.86 3.12 0.14 0.72 -2.10 0.77 -1.50 .64 
 

59 modern -0.79 3.07 0.14 0.88 -0.80 0.85 -0.90 .63 
 

46 charming -0.73 3.03 0.14 0.85 -1.00 0.85 -1.00 .57 
 

64 mentality -0.63 2.95 0.13 1.21 1.50 1.26 1.60 .47 
 

78 spin -0.63 2.95 0.13 0.89 -0.80 0.94 -0.30 .56 
 

124 grip  -0.43 2.81 0.13 1.12 0.90 1.09 0.60 .48 
 

82 dive -0.40 2.79 0.13 0.57 -3.80 0.58 -3.50 .72 
 

58 nervous -0.36 2.76 0.13 0.82 -1.30 0.83 -1.20 .66 
 

84 sink  -0.30 2.71 0.13 1.19 1.30 1.13 0.90 .54 
 

102 domestic -0.30 2.71 0.13 1.05 0.40 1.02 0.10 .56 
 

97 sensitive -0.26 2.68 0.13 0.91 -0.70 0.90 -0.60 .57 
 

98 parallel -0.14 2.59 0.13 0.85 -1.20 0.83 -1.30 .70 
 

31 collect 0.11 2.40 0.13 0.84 -1.20 0.86 -1.00 .56 
 

89 wipe  0.18 2.35 0.13 0.83 -1.20 0.81 -1.40 .66 
 

24 hope 0.20 2.33 0.13 0.99 0.00 1.03 0.20 .49 
 

80 instruct 0.21 2.32 0.13 1.04 0.30 1.11 0.80 .55 
 

45 tie 0.32 2.24 0.13 1.46 3.00 1.54 3.40 .40 
 

133 adopt 0.32 2.24 0.13 1.14 1.00 1.17 1.20 .47 
 

122 inspire 0.37 2.21 0.13 0.67 -2.70 0.66 -2.70 .73 
 

92 ethnic 0.44 2.16 0.13 1.33 2.20 1.38 2.40 .41 
 

117 feminist 0.44 2.16 0.13 1.29 2.00 1.35 2.20 .52 
 

109 youth 0.47 2.13 0.13 1.21 1.40 1.24 1.60 .48 
 

71 benefit 0.55 2.08 0.13 0.95 -0.30 0.96 -0.20 .59 
 

       (Table 25 continues) 
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(Table 25 continued)         

Item Word Meas 
Fair 

Average SE 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

Pt-meas 
corr. 

 

135 inflate 0.56 2.07 0.13 1.15 1.10 1.22 1.40 .53  

43 beat 0.64 2.02 0.14 1.06 0.50 1.20 1.30 .48  

56 innocent 0.64 2.02 0.14 0.81 -1.40 0.84 -1.10 .64  

85 adapt 0.67 1.99 0.14 0.89 -0.70 0.91 -0.50 .51  

35 hunt 0.75 1.94 0.14 1.22 1.50 1.28 1.70 .45  

72 dump 0.92 1.84 0.14 1.51 3.10 1.48 2.70 .43  

83 develop 1.02 1.78 0.14 1.06 0.40 1.07 0.40 .47  

4 real 1.13 1.72 0.15 1.40 2.40 1.28 1.60 .45 
 

99 alternative 1.35 1.61 0.15 1.10 0.60 1.00 0.00 .54 
 

81 hire 1.54 1.52 0.16 1.33 1.90 1.53 2.50 .30 
 

131 revive 1.62 1.49 0.16 1.27 1.50 1.12 0.60 .51 
 

88 locate 1.73 1.44 0.17 1.07 0.40 1.05 0.30 .45 
 

125 dictate 1.75 1.43 0.17 1.44 2.30 1.66 2.80 .36 
 

87 propose 1.81 1.41 0.17 1.38 2.00 1.42 1.80 .37 
 

129 assess 1.87 1.39 0.17 1.70 3.30 1.90 3.40 .31 
 

86 grant 1.93 1.37 0.18 1.16 0.90 1.32 1.40 .30 
 

110 secretary 2.20 1.29 0.19 1.07 0.40 1.03 0.20 .42 
 

44 deal  2.36 1.25 0.20 1.49 2.10 1.86 2.70 .20 
 

130 convey 2.40 1.25 0.20 1.23 1.10 1.29 1.10 .38 
 

123 cooperate 3.03 1.14 0.26 1.12 0.50 1.66 1.70 .20 
 

Note. Meas = Measure, Pt-meas. corr. = Point-measure correlation 
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CHAPTER 5 

RESULTS 

 

 The purpose of this chapter is to report the results of the analyses as they pertain 

to each research question. In the previous chapter, the raw scores generated by the six 

instruments analyzed using the Rasch model—the Aural Loanword Test, the Aural Non-

Loanword Test, the Written Loanword Test, the Written Non-Loanword Test, the 

Modified Listening Levels Test, the Modified New Vocabulary Levels Test, the 

Loanword Semantic Distance Task, and the Loanword Frequency Rating Task—were 

transformed into Rasch logit measures. In this chapter the Rasch person ability estimates 

were used for further statistical analyses to answer research questions 1, 2a, and 2b, and 

Rasch item difficulty estimates were used to answer research question 3. 

 

The Relationship Between Loanwords and Non-Loanwords  

 The first research question concerned the overall relationship between aural and 

written loanwords and non-loanwords as well as their relationship at the 1K, 2K, and 3K 

word frequency levels. To answer this question, Pearson correlation analyses of the 

Rasch person ability estimates were conducted for the four 135-item tests as well as the 

three word-frequency levels, which contained 45 items in each set. 

Two assumptions must be met for Pearson correlations. The first assumption is 

that the variables are bivariately normally distributed. Following the recommendation of 

Green and Salkind (2014), this assumption was investigated by visually inspecting the 
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variable distribution of a scatterplot of the data points. The inspection showed that there 

were no curvilinear relationships between the variables; thus, the assumption was met. 

The second assumption is that the cases represent a random sample of the 

population and that the scores for each variable are independent of one another. This 

assumption was not fully met because the student sample was a non-random convenience 

sample, which made this study quasi-experimental. 

Because the relationships between pairs of four variables were investigated, a 

Bonferroni adjustment was made. The p-value of .05 was divided by 6 (4C2 = 6) and the 

resulting p-value was .008. Before conducting the analyses, the descriptive statistics of 

the Rasch person ability estimates were examined. Table 26 shows the descriptive 

statistics of the Rasch person ability estimates for the 135-item version of the aural and 

written loanword and non-loanword tests, Table 27 displays the descriptive statistics for 

the Rasch person ability estimates of the 1K, 2K, and 3K levels of the Aural Non-

Loanword Test and the Aural Loanword Test, and Table 28 shows the descriptive 

statistics for the person ability estimates of the 1K, 2K, and 3K levels of the Written Non-

Loanword and Written Loanword Tests. 

The skewness and kurtosis of the tests were reviewed using the -2.00 to +2.00 

criterion set by George and Mallery (2010). All skewness and kurtosis values were within 

the acceptable range as shown in Tables 26, 27, and 28. On the 135-item Aural Non-

Loanword, Aural Loanword, Written Non-Loanword, and Written Loanword Tests (see 

Table 26), skewness ranged from -0.14 to -0.31, while kurtosis ranged from -0.40 to 0.18. 

For the Aural Loanword Test and Aural Non-loanword Test 1K, 2K, and 3K levels (see 
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Table 27), skewness ranged from -0.46 to 0.06 and kurtosis ranged from -0.12 to 0.91. 

Skewness for the Written Loanword Test and Written Non-loanword Test 1K, 2K, and 

3K levels (see Table 28) ranged from -0.55 to 0.35 and kurtosis ranged from -0.57 to 0.91. 

The confidence intervals for all tests were reasonably small; thus, the variables 

were measured with acceptable precision. The means of the Rasch person ability 

estimates of the Written Non-Loanword Test (mean Rasch logit = 1.32) and Aural Non-

Loanword Test (mean Rasch logit = 0.07) were higher than the means of the Written 

Loanword Test items (mean Rasch logit = -0.30) and Aural Loanword Test items (mean 

Rasch logit = -1.47). The results indicated that the easiest test was the Written Non-

Loanword Test followed by the Aural Non-Loanword Test; the most difficult test was the 

Aural Loanword Test followed by the Written Loanword Test. 

The mean of the Rasch person measures for the Aural Non-Loanword Test were 

consistently higher than those of the Aural Loanword Test for the three word-frequency 

levels. Additionally, the means for the Written Non-Loanword Test and the Written 

Loanword Test displayed in Table 28 showed the same relationship as the means for the 

Aural Loanword Test and Aural Non-Loanword Test shown in Table 27. Compared to 

the Written Loanword Test, the difficulty estimates for the Written Non-Loanword Test 

were consistently higher at all three word-frequency levels, which indicated that the 

Written Non-Loanword Test was easier than the Written Loanword Test. 
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Table 26. Rasch Descriptive Statistics for the Person Ability Estimates of the Aural Non-Loanword, Aural Loanword, Written Non-

Loanword, and Written Loanword Tests 

  Aural Non-Loanword Test  Aural Loanword Test  Written Non-Loanword Test  Written Loanword Test  

M 0.07 -1.47 1.32 -0.30 

SE 0.06 0.05 0.08 0.05 

95% CI [-0.06, 0.19] [-1.56, -1.37] [1.17, 1.46] [-0.39, -0.21] 

SD 0.96 0.67 1.10 0.69 

Skewness -0.15 -0.14 -0.31 -0.21 

SES 0.16 0.16 0.16 0.16 

z-skewness -1.31 0.87 -1.93 -1.31 

Kurtosis -0.40 0.18 -0.38 -0.09 

SEK 0.33 0.33 0.33 0.33 

z-kurtosis -1.21 0.54 -1.15 -0.27 

Note. All statistics are based on Rasch logits. 
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Table 27. Rasch Descriptive Statistics for the Person Ability Estimates of the 1K, 2K, and 3K Aural Non-Loanword and 

Loanword Tests  

 

Aural Non-
Loanword Test 

1K 

Aural Non-
Loanword Test 

2K 

Aural Non-
Loanword Test 

3K 

Aural 
Loanword Test 

1K 

Aural 
Loanword Test 

2K 

Aural 
Loanword Test 

3K 

M 1.20 0.59 -1.15 -0.87 -1.22 -2.53 

SE 0.06 0.07 0.09 0.04 0.05 0.07 

95% CI [1.06,1.32] [-0.09, 0.19] [-1.32,-0.98] [-0.97,-0.78] [-1.33,-1.11] [-2.68,-2.38] 

SD 0.94 1.06 1.27 0.65 0.80 1.06 

Skewness 0.06 -0.22 -0.38 -0.26 -0.23 -0.46 

SES 0.16 0.16 0.16 0.16 0.16 0.16 

z-skewness 0.38 -1.38 -2.37 -1.63 -1.44 -2.87 

Kurtosis 0.12 0.15 -0.12 0.91 0.14 0.49 

SEK 0.33 0.33 0.33 0.33 0.33 0.33 

z-kurtosis 0.36 0.45 -0.36 2.75 0.42 1.48 
Note. All statistics are based on Rasch logits. 
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Table 28. Rasch Descriptive Statistics for the Person Ability Estimates of the 1K, 2K, and 3K Written Non-Loanword and 

Written Loanword Tests 

   
Written Non-

Loanword Test 1K 

Written Non-
Loanword Test 

2K 

Written Non-
Loanword Test 

3K 

 
Written Loanword 

Test 1K 

 
Written Loanword 

Test 2K 

 
Written Loanword 

Test 3K 
  

M 2.69 1.25 -0.01 0.56 -0.13 -1.43 
SE 0.07 0.09 0.09 0.05 0.05 0.06 
95% CI [2.55,2.83] [1.08,1.41] [-0.19,0.15] [0.47,0.65] [-0.23,-0.02] [-1.55,-1.30] 
SD 1.05 1.25 1.34 0.67 0.80 0.91 
Skewness 0.35 -0.19 -0.25 -0.18 -0.23 -0.55 
SES 0.16 0.16 0.16 0.16 0.16 0.16 
z-skewness 2.18 -1.18 -1.56 -1.13 1.43 -3.43 
Kurtosis 0.91 0.12 -0.57 0.21 0.08 0.52 
SEK 0.33 0.33 0.33 0.33 0.33 0.33 
z-kurtosis 2.76 0.36 -1.73 0.63 0.24 1.58 

Note. All statistics are based on Rasch logits.  
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Table 29 shows the Pearson correlations for the Rasch person ability estimates 

between the 135-item Aural Loanword Test, the Aural Non-Loanword Test, the Written 

Loanword Test, and the Written Non-Loanword Test. To assess the correlation 

coefficients, the effect sizes proposed by Plonsky and Oswald (2014) were used; they 

posited that correlations of .25, .40, and .60 are weak, moderate, and strong, respectively. 

 

Table 29. Pearson Correlations for the Rasch Person Ability Estimates of the 135-Item 

Aural Non-Loanword, Aural Loanword, Written Non-Loanword, and Written Loanword 

Tests 

Test 1 2 3 4 

1. Aural Loanword Test  —    

2. Aural Non-Loanword Test  .85*** —   

3. Written Loanword Test  .79*** .83*** —  

4. Written Non-Loanword Test  .71*** .88***  .87*** — 
*** p < .008. 

 

All correlations were strong with a range between .71 and .88 and significant at 

the p = .001 level. The strongest correlation was between the Aural Non-Loanword Test 

and the Written Non-Loanword Test (r = .88). The lowest correlation was between the 

Aural Loanword Test and the Written Non-Loanword Test (r = .71). These results 

showed that knowledge of loanwords and non-loanwords was highly related, that is, 

knowledge was uniformly strong or weak for each participant across loanwords and non-

loanwords. The strong correlation between the aural and written forms of the non-

loanword tests was expected given that the two tests were composed of the same items. 

The same was true for the two loanword tests. The most important finding was that 

knowledge of non-loanwords and loanwords was similar relative to the knowledge of 
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participants, that is, participants who performed well on one test performed well on 

another and vice versa. 

Table 30 shows the Pearson correlations between the Aural Non-Loanword Test, 

the Aural Loanword Test, the Written Non-Loanword Test, and the Written Loanword 

Test at the 1K word-frequency level. Similar to the first analysis, all correlations were 

significant at p = .001. The strongest correlation was between the Written Non-Loanword 

Test and the Aural Non-Loanword Test (r = .69). The lowest correlation was between the 

Aural Loanword Test and the Written Non-Loanword Test (r = .53), which was the only 

correlation that was below the r = .60 guideline for a strong relationship. 

 

Table 30. Pearson Correlations for the Rasch Person Ability Estimates for the 1K Items 

on the Aural Non-Loanword, Aural Loanword, Written Non-Loanword, and Written 

Loanword Tests 

Test 1 2 3 4 

1. Aural Loanword Test 1K —    

2. Aural Non-Loanword Test 1K .64*** —   

3. Written Loanword Test 1K .68*** .61*** —  

4. Written Non-Loanword Test 1K .53*** .69***  .68*** — 
*** p < .008. 

 

A third correlational analysis was performed for the 2K word frequency level for 

the Aural Loanword Test, Aural Non-Loanword Test, Written Loanword Test, and the 

Written Non-Loanword Test. The results shown in Table 31 indicate that all correlations 

were significant at p = .001. The strongest correlation was between the Written Non-

Loanword Test and the Aural Non-Loanword Test (r = .85). The weakest correlation was 

between the Aural Loanword Test and the Written Non-Loanword Test (r = .64). 
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Table 31. Pearson Correlations for the Rasch Person Ability Estimates for the 2K Items 

on the Aural Non-Loanword, Aural Loanword, Written Non-Loanword, and Written 

Loanword Tests 

Test 1 2 3 4 

1. Aural Loanword Test 2K —    

2. Aural Non-Loanword Test 2K  .74*** —   

3. Written Loanword Test 2K .70*** .73*** —  

4. Written Non-Loanword Test 2K .64*** .85***  .74*** — 
*** p < .008. 

 

The final correlational analysis was conducted to examine the relationships 

between the Aural Non-Loanword Test, Aural Loanword Test, Written Non-Loanword 

Test, and Written Loanword Test at the 3K word frequency level. The results are 

displayed in Table 32. All correlations were also significant at p = .001. The strongest 

correlation was between the Written Non-Loanword Test and the Aural Non-Loanword 

Test (r = .85), while the weakest correlation was between the Aural Loanword Test and 

the Written Non-Loanword Test (r = .68). 

 

Table 32. Pearson Correlations for the Rasch Person Ability Estimates for the 3K Items 

on the Aural Non-Loanword, Aural Loanword, Written Non-Loanword, and Written 

Loanword Tests 

Test 1 2 3 4 

1. Aural Loanword Test 3K —    

2. Aural Non-loanword Test 3K .73*** —   

3. Written Loanword Test 3K .71*** .77*** —  

4. Written Non-loanword Test 3K .68*** .85***  .81*** — 
*** p < .008. 

 

The results of the four correlational analyses revealed a significant relationship 

between knowledge of the complete loanword and non-loanword tests as well as items at 
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the 1K, 2K, and 3K word-frequency levels across the modalities of aural and written 

input. With each correlation, the strongest relationship was consistently between the 

Aural Non-Loanword Test and the Written Non-Loanword Test (r = .69–.88). 

Knowledge of non-loanwords had the strongest correlation between the measures and 

word frequency levels. Conversely, the relationship between the Aural Loanword Test 

and Written Loanword Test was consistently strong (r = .68–.79) but did not exhibit the 

same level of strength compared to the non-loanword modalities in the analyses. The 

weakest correlations, which ranged from r = .53 to .71, were consistently between the 

Aural Loanword Test and the Written Non-Loanword Test. This relationship is 

understandable because these tests have the greatest degree of differences between them; 

they differed in terms of modality as well as their loanword/non-loanword status. 

However, it should be noted that even the weakest of the correlations were still strong 

according to the Plonsky and Oswald’s (2014) criteria. 

In sum, the correlations between all the measures were robust and demonstrated 

that aural and written receptive knowledge between non-loanwords and loanwords was 

mainly uniform. This finding means that learners who have larger vocabulary sizes of 

high-frequency non-loanwords tended to have larger vocabulary sizes of high-frequency 

loanwords and vice versa. 
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Aural Receptive Knowledge and Written Receptive Knowledge  

of Loanwords and Non-Loanwords 

To answer research question 2, four one-way repeated-measures ANOVAs were 

conducted to investigate differences between the Written Non-Loanword Test, Aural 

Non-Loanword Test, Written Loanword Test, and Aural Loanword Test. When the 

repeated-measures ANOVAs were significant, paired-samples t-tests were conducted to 

identify specifically the differences in the level of lexical knowledge of loanwords and 

non-loanwords. The analyses were conducted for the 135-item tests as well as for the 1K, 

2K, and 3K items to assess the degree of knowledge and any differences that existed 

between the full tests and the three frequency levels. Because the measures were 

expressed in Rasch logits, lower values indicated easier tests, and higher values indicated 

more difficult tests. 

Because research questions 2a and 2b were answered using different aspects of 

the above analyses, the results for the overall analyses are reported first and then 

appropriate parts are selected to answer the two research questions. Follow-up paired-

sample t-tests were conducted between the Written Loanword Test and Aural Loanword 

Test, the Written Loanword and Written Non-Loanword Test, and the Aural Loanword 

and Aural Non-Loanword Test. Because four repeated-measures ANOVAs were run, a 

Bonferroni adjustment was made by dividing the p-value of .05 by 4 (four tests); the 

resulting adjustment was p = .012. Similarly, because three t-tests were conducted, the 

Bonferroni adjustment of p = .017 (.05  3 tests) was used. Although six combinations of 

comparisons were possible among the four groups, paired-samples t-tests were only 
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conducted on those comparisons necessary for answering the research questions of this 

study—comparisons between the Aural Loanword Test and Written Loanword Test, 

Written Loanword Test and Written Non-Loanword Test, and Aural Loanword Test and 

Aural Non-Loanword Test. 

There are three assumptions regarding repeated-measures ANOVAs. The first one 

is that the dependent variable is normally distributed in the population for each 

combination of levels of the within-subjects factors (Green & Salkind, 2014, p. 11). This 

assumption was assessed by visually inspecting the QQ plots. All variables were found to 

have a reasonably normal distribution. 

The second assumption is that the population variance of difference scores 

between the variables do not vary significantly. This assumption is often referred to as 

the assumption of sphericity. If the assumption of sphericity is violated, there is a greater 

probability of a type I error to occur, and the F statistic will be over-estimated. When the 

assumption has been violated, Field (2009) recommended using the Greenhouse-Greisser 

correction when ε < .75 and a Huynh-Feldt correction when ε > .75. Correction values 

were selected according to these criteria for each repeated-measures ANOVA. 

Because four variables were compared, a Bonferroni adjustment was made again, 

and the value of .05 was divided by 4 (four variables) and the resulting p-value 

adjustment was .012. The dependent variable of the first one-way repeated-measures 

ANOVA was the 135-item Written Non-Loanword Test, Written Loanword Test, Aural 

Non-Loanword Test, and Aural Loanword Test. Mauchly’s test indicated that the 

assumption of sphericity had been violated, X2(5) = 182.25, p < .001. Therefore, degrees 
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of freedom were corrected using Greenhouse-Greisser estimates of sphericity (ε = .68). 

The results indicated that there was a significant effect between different tests, F(2.05, 

182.25) = 1674.85, p < .001. This finding indicated that the participants’ knowledge 

between each of the four tests differed significantly. 

 

Figure 10. Means and 95% Confidence Intervals for the 135-item Written Non-Loanword 

Test, Aural Non-Loanword Test, Written Loanword Test, and Aural Loanword Test. 

 

 
Note. All statistics are based on Rasch logits. 

 

 Three paired-samples t-tests were conducted to investigate where the specific 

differences were. Only comparisons pertinent to the research questions conducted—Aural 

Loanword Test and Written Loanword Test, Written Loanword Test and Written Non-

Loanword Test, and Aural Loanword Test and Aural Non-Loanword Test. First, Rasch 

person ability estimates (N = 215) for all items from the Aural Loanword Test (k = 135) 

and all items from the Written Loanword Test (k = 135) were used. The results indicated 
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that the mean for the person ability estimates of the Aural Loanword Test (M = -1.47, SD 

= 0.68) was significantly lower than the mean for the Written Loanword Test (M = -0.30, 

SD = 0.69), t(214) = -38.52, p < .001, d = -2.63. The effect size was large and indicated a 

difference of roughly two-and-a-half standard deviations. Next, person ability estimates 

(N = 215) for all items from the Written Loanword Test (k = 135) and all items from the 

Written Non-Loanword Test (k = 135) were compared. The results indicated that the 

Rasch person ability estimates for the Written Loanword Test (M = -0.30, SD = 0.69) 

were significantly lower than those for the Written Non-Loanword Test (M = 1.32, SD = 

1.10), t(214) = -39.09, p < .001, d = -2.67. Finally, Rasch person ability estimates (N = 

215) for all items from the Aural Loanword Test (k = 135) and all items from the Aural 

Non-Loanword Test (k = 135) were compared. The results indicated that the Rasch 

person ability estimates for the Aural Loanword Test (M = -1.47, SD = 0.68) were 

significantly lower than those for the Aural Non-Loanword Test (M = 0.07, SD = 0.96), 

t(214) = -42.69, p < .001, d = -2.91. 

The second one-way within-subjects ANOVA was conducted with the dependent 

variable being the Rasch person ability estimates (N = 215) of the 1K items from the 

Written Non-Loanword Test (k = 45), Aural Non-Loanword Test (k = 45), Written 

Loanword Test (k = 45), and Aural Loanword Test (k = 45). Mauchly’s test indicated that 

the assumption of sphericity had been violated, X2(5) = 43.50, p < .001; therefore, 

degrees of freedom were corrected using Huynhh-Feldt estimates of sphericity (ε = .90). 

There was a significant effect between the different tests, F(2.70, 578.51) = 1598.70, p 
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< .001, which indicated that the participants’ knowledge of the four tests differed 

significantly at the 1K word frequency level. 

 

Figure 11. Means and 95% Confidence Intervals for the 45-item 1K Written Non-
Loanword Test, 1K Aural Non-Loanword Test, 1K Written Loanword Test, and 1K Aural 
Loanword Test 
 

 

Note. All statistics are based on Rasch logits. 

 

Three paired-samples t-tests were conducted to investigate the differences 

between the Rasch person ability estimates of 45 items at the 1K word frequency level 

from each test. Only comparisons pertinent to the research questions conducted—Aural 

Loanword Test 1K and Written Loanword Test 1K, Written Loanword Test 1K and 

Written Non-Loanword Test 1K, and Aural Loanword Test 1K and Aural Non-Loanword 

Test 1K. The mean for the Rasch person ability estimates of the 1K Aural Loanword Test 

(M = -0.87, SD = 0.65) was significantly lower than the mean for the 1K Written 
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Loanword Test (M = 0.56, SD = 0.67), t(214) = -33.70, p < .001, d = -2.30. The large 

effect size indicated a difference of approximately two-and-a-half standard deviations. 

Next, Rasch person ability estimates for the 1K Written Loanword Test (k = 45) and the 

1K Written Non-Loanword Test (k = 45) were compared. The results indicated that the 

mean for the Rasch person ability estimates of the 1K Written Loanword Test (M = 0.56, 

SD = 0.67) was significantly lower than the mean for the 1K Written Non-Loanword Test 

(M = 2.69, SD = 1.05), t(214) = 4.92, p < .001, d = 0.73. Finally, the Rasch person ability 

estimates of the 1K Aural Loanword Test (k = 45) and the 1K Aural Non-Loanword Test 

(k = 45) were compared. The results indicated that the mean for the Rasch person ability 

estimates of the 1K Aural Loanword Test (M = 0.78, SD = 1.72) was significantly greater 

than the mean for the 1K Aural Non-Loanword Test (M = - 1.27, SD = 1.58), t(44) = -

40.21, p < .001, d = -2.74. 

The third one-way repeated-measures ANOVA was conducted with the dependent 

variable being the Rasch person ability estimates of the 2K items from the Written Non-

Loanword Test (k = 45), Aural Non-Loanword Test (k = 45), Written Loanword Test (k = 

45), and Aural Loanword Test (k = 45). Mauchly’s test indicated that the assumption of 

sphericity had been violated, X2(5) = 98.34, p < .001; therefore, degrees of freedom were 

corrected using Huynhh-Feldt estimates of sphericity (ε = .77). The results indicated that 

there was a significant effect between the different tests, F(2.30, 493.08) = 750.72, p 

< .001. This finding indicated that participants’ knowledge of the four tests differed 

significantly at the 2K word frequency level. 
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Figure 12. Means and 95% Confidence Intervals for the 45-item 2K Written Non-
Loanword Test, 2K Aural Non-Loanword Test, 2K Written Loanword Test, and 2K Aural 
Loanword Test 
 

 

Note. All statistics are based on Rasch logits. 

 

Three paired-samples t-tests were conducted to investigate the differences 

between the Rasch person ability estimates of the 45 items at the 2K word frequency 

level from each test. Only comparisons pertinent to the research questions conducted—

Aural Loanword Test 2K and Written Loanword Test 2K, Written Loanword Test 2K and 

Written Non-Loanword Test 2K, and Aural Loanword Test 2K and Aural Non-Loanword 

Test 2K. The results showed that the mean for the Rasch person ability estimates of the 

2K Aural Loanword Test (M = -1.22, SD = 0.80) was significantly lower than the mean 

for the 2K Written Loanword Test (M = -0.13, SD = 0.80), t(214) = -25.93, p < .001, d = -

1.77. The effect size of the difference between the means of the Rasch person ability 

estimates of the Aural Loanword Test and Written Loanword Test at the 2K level was 
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also nearly two full standard deviations. Next, the Rasch person ability estimates of the 

2K Written Loanword Test (k = 45) and the 2K Written Non-Loanword Test (k = 45) 

were compared. The results indicated that the mean for the Rasch person ability estimates 

of the 2K Written Loanword Test (M = -0.13, SD = 0.80) was significantly lower than the 

mean for the 2K Written Non-Loanword Test (M = 1.25, SD = 1.25), t(214) = -23.64, p 

< .001, d = -1.61. Finally, the 2K Aural Loanword Test (k = 45) and the 2K Aural Non-

Loanword Test (k = 45) were compared. The results indicated that the mean for the Rasch 

person ability estimates of the 2K Aural Loanword Test (M = -1.22, SD = 0.80) was 

significantly lower than the mean for the 2K Aural Non-Loanword Test (M = 0.06, SD = 

1.06), t(214) = -26.19, p < .001, d = -1.79. 

The fourth one-way within-subjects ANOVA was conducted with the dependent 

variable being the Rasch person ability estimates of the 3K items from the Written Non-

Loanword Test (k = 45), Aural Non-Loanword Test (k = 45), Written Loanword Test (k = 

45), and Aural Loanword Test (k = 45). Mauchly’s test indicated that the assumption of 

sphericity had been violated, X2(5) = 50.51, p < .001. Therefore, degrees of freedom were 

corrected using Huynhh-Feldt estimates of sphericity (ε = .87). The results indicated that 

there was a significant effect between different tests, F(2.62, 559.79) = 658.17, p < .001. 

This finding indicated that knowledge between each of the four tests differed 

significantly at the 3K word frequency level. 

Three paired-samples t-tests were conducted to investigate the differences 

between the Rasch person ability estimates of the 45 items at the 3K word frequency 

level from each test. Only comparisons pertinent to the research questions conducted— 
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Figure 13. Means and 95% Confidence Intervals for the 45-item 3K Written Non-
Loanword Test, 3K Aural Non-Loanword Test, 3K Written Loanword Test, and 3K Aural 
Loanword Test 

 

 

Note. All statistics are based on Rasch logits. 

 

Aural Loanword Test 3K and Written Loanword Test 3K, Written Loanword Test 3K and 

Written Non-Loanword Test 3K, and Aural Loanword Test 3K and Aural Non-Loanword 

Test 3K.The results indicated that the mean for the Rasch person ability estimates of the 

3K Aural Loanword Test (M = -2.53, SD = 1.07) was significantly lower than the mean 

for the 3K Written Loanword Test (M = -1.43, SD = 0.91), t(214) = -21.20, p < .001, d = -

1.45. This was the smallest effect size of all the comparisons of the Aural Loanword Test 

and the Written Loanword Test. This finding indicated that the difference between the 

Rasch person ability estimates of the Aural Loanword Test and Written Loanword Test at 

the 3K level was significant, but it was not as robust as the effect at the 1K level and 2K 

level. Next, the 3K Written Loanword Test (k = 45) and the 3K Written Non-Loanword 
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Test (k = 45) were compared. The results indicated that the mean for the Rasch person 

ability estimates of the 3K Written Loanword Test (M = -1.43, SD = 0.91) was 

significantly lower than the mean for the 3K Written Non-Loanword Test (M = -0.02, SD 

= 1.34), t(214) = -25.70, p < .001, d = -1.75. Finally, the Rasch person ability estimates of 

the 3K Aural Loanword Test (k = 45) and the 3K Aural Non-Loanword Test (k = 45) 

were compared. The results indicated that the mean for the Rasch person ability estimates 

of the 3K Aural Loanword Test (M = -2.53, SD = 1.07) was significantly lower than the 

mean for the 3K Aural Non-Loanword Test (M = -1.16, SD = 1.27), t(214) = -23.02, p 

< .001, d = -1.57. 

Research question 2a concerned the difference between the aural receptive 

knowledge of loanwords and written receptive knowledge of loanwords. To answer this 

question, the results from the paired samples t-tests regarding the differences between the 

Rasch person ability estimates of the Aural Loanword Test and the Written Loanword 

Test were compared on all 135 items and at the 45-item 1K, 2K, and 3K test levels. The 

results for the t-tests are shown in Table 33. 

On the 135-item tests and at the three word-frequency levels, the mean of the 

Rasch person ability estimates of the Written Loanword Test was significantly higher 

than those for the Aural Loanword Test (p = .001). Because the means of these tests are 

in Rasch person ability estimates, a lower value indicates greater difficulty. Among the 

different word-frequency levels, the smallest effect was found on the Rasch person ability 

estimates at the 3K frequency level (d = -1.45), followed by the 2K frequency level (d = 

-1.77), and then strongest at the 1K level (d = -2.30). The relationship for the 135-item 
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tests was found to be the strongest of all (d = -2.34). Plonsky and Oswald (2014) 

prescribed a criterion of d > 1.00 as being a large effect size. These effect sizes were all 

very large and indicate a great difference in knowledge between the modalities of aural 

receptive knowledge and written receptive knowledge of loanwords. This issue is 

discussed in greater length in the Discussion Chapter. Written receptive knowledge of 

loanwords was significantly greater than that of aural receptive knowledge of loanwords 

overall and at each word frequency level. 

 

Difference in Aural Receptive Knowledge and Written Receptive Knowledge of 

Loanwords and Non-Loanwords 

Research question 2b asked to what degree accuracy differed between loanwords 

and non-loanwords on tests of aural receptive knowledge and written receptive 

knowledge. To answer this question, eight paired-samples t-tests were examined to 

compare the difference between the Aural Loanword Test and Aural Non-Loanword Test 

as well as the Written Loanword Test and Written Non-Loanword Test on all 135 items 

and at the 1K, 2K, and 3K word frequency levels. Because eight paired-samples t-tests 

were compared, the Bonferroni adjustment of p = .006 (.05  8 tests) was used. The t-test 

results can be found in Table 33. Because the results are expressed in Rasch logits, lower 

values indicate lower difficulty and higher values indicate greater difficulty. 

The comparisons showed that the Rasch person ability estimate means for non-

loanword tests were consistently and significantly (p = .001) easier than their loanword 

counterpart of the same modality (e.g., Aural Non-Loanword Test compared to the Aural
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Table 33. Results of Paired Samples t-Tests 

Measures M SD SE Measures M SD SE df t p d 

Aural Loanword Test -1.47 0.68 0.05 Written Loanword Test -0.30 0.69 0.05 214 -38.52 .001 -2.34 

Written Loanword Test -0.30 0.69 0.05 Written Non-Loanword Test 1.32 1.10 0.08 214 -39.09 .001 -2.38 

Aural Loanword Test -1.47 0.68 0.05 Aural Non-Loanword Test 0.07 0.96 0.07 214 -42.69 .001 -2.60 

1K Aural Loanword Test -0.87 0.65 0.04 1K Written Loanword Test 0.56 0.67 0.05 44 -33.70 .001 -2.30 

1K Written Loanword Test 0.56 0.67 0.05 1K Written Non-Loanword Test 2.69 1.05 0.07 44 -40.21 .001 -2.74 

1K Aural Loanword Test -0.87 0.65 0.04 1K Aural Non-Loanword Test 1.20 0.94 0.06 44 -41.80 .001 -2.85 

2K Aural Loanword Test -1.22 0.80 0.06 2K Written Loanword Test -0.13 0.80 0.05 44 -25.94 .001 -1.77 

2K Written Loanword Test -0.13 0.80 0.05 2K Written Non-Loanword Test 1.25 1.25 0.09 44 -23.64 .001 -1.61 

2K Aural Loanword Test -1.22 0.80 0.06 2K Aural Non-Loanword Test 0.06 1.06 0.07 44 -26.19 .001 -1.79 

3K Aural Loanword Test -2.53 1.07 0.07 3K Written Loanword Test -1.43 0.91 0.06 44 -21.20 .001 -1.45 

3K Written Loanword Test -1.43 0.91 0.06 3K Written Non-Loanword Test -0.02 1.34 0.09 44 -25.70 .001 -1.75 

3K Aural Loanword Test -2.53 1.07 0.07 3K Aural Non-Loanword Test -1.16 1.27 0.09 44 -23.02 .001 -1.57 

Note. All statistics are based on Rasch logits.
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Loanword Test). The effect sizes ranged between medium and small (d = 0.66–0.86). The 

paired-samples t-tests demonstrated that for both written and aural tests, loanwords were 

consistently more difficult than non-loanwords and that listening comprehension was 

consistently more difficult than written comprehension. This finding was consistent 

between the 135-item tests as well as the 45-item tests at the 1K, 2K, and 3K levels. 

 

Rasch Stacking 

Before conducting the linear regression for the third research question, the Aural 

Loanword Test, Aural Non-Loanword Test, Written Loanword Test, and Written Non-

loanword Test item output measures were combined into one file in a procedure called 

stacking. Because the Rasch output for each test analyzed individually creates its own 

specific logit scale, the items needed to be analyzed together to create a uniform metric 

and the same frame of reference for measurement (Wright, 2003). Data generated by 135 

Aural Loanword Test items, 135 Aural Non-Loanword Test items, 135 Written 

Loanword Test items, and 135 Written Non-Loanword Test items were stacked and 

analyzed in a single analysis. Although each instrument was analyzed in the previous 

Chapter, the fit statistics for the four stacked tests were reviewed by examining the infit 

and outfit MNSQ statistics. The infit MNSQ range was 0.74–1.35 (SD = 0.09) and was 

within the 0.50–1.50 criterion used to judge infit MNSQ. The outfit MNSQ range was 

0.24–3.02 (SD = 0.28) and the point-measure correlations ranged from -0.09 to 0.66. The 

standard error range for the items was 0.15–1.83. 
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Variables Predicting Loanword and Non-Loanword Accuracy 

 The third research question asked how semantic distance, concreteness/ 

abstractness, phonological distance, number of syllables, number of phonemes, number 

of letters, English frequency, and frequency in Japanese predicted the aural and written 

knowledge of loanwords and non-loanwords. Part of speech was not included because it 

is a categorical variable. To answer the research question, four multiple regression 

analyses were conducted using the dependent variables Written Loanword Test, Aural 

Loanword Test, Written Non-Loanword Test, and the Aural Non-Loanword Test. 

 

Assumptions for the Analyses 

Four assumptions must be met regarding linear regression: linearity, 

homoscedasticity, independence, and normality. The first assumption is that the 

independent variables have a linear relationship with the dependent variable. This 

assumption was examined by checking the Q-Q plots using SPSS (Version 26); the 

independent variables had a normal linear distribution with the dependent variables. 

The second assumption is that different cases have the same variance across the 

samples. This assumption was examined by visually inspecting the variable distribution 

by examining a scatterplot of the data points following the recommendation of Green and 

Salkind (2014). The inspection was done after the analyses were conducted and showed 

that there were no curvilinear relationships between the variables on any of the 

regressions; thus, the assumption was met. 
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 The third assumption, measures are independent of one another, was assessed by 

referring to the relationships in the residuals of the independent variables and dependent 

variable scatterplots used to examine the second assumption. Because there was no 

perceivable relationship in the residuals, the assumption was satisfied. Additionally, to 

avoid any multicollinearity between variables, collinearity diagnostics were performed 

and reported for each regression after conducting a correlation matrix between the 

independent variables. Multicollinearity was further examined by inspecting the variance 

inflation factor (VIF). A value close to 1.00 indicates a lack of collinear relationship 

between the independent variables. 

 The fourth assumption was that the residuals were normally distributed. This 

assumption was assessed using the Q-Q plots employed during the second assumption. 

The residuals showed a reasonably normal relationship that was balanced and centered 

around the baseline. Thus, this assumption was met. 

Because four models were assessed, a Bonferroni adjustment was made similar to 

the other analyses. The value of .05 was divided by 4 (four variables) and the resulting p 

value adjustment was .012. 

Before conducting the analyses, the descriptive statistics were examined. Table 34 

shows the descriptive statistics for the Written Loanword Test and Aural Loanword Test 

as well as the number of phonemes, number of syllables, number of letters, English 

frequency, phonological distance, concreteness, semantic distance, and Japanese 

frequency. The mean for the item difficulty estimates on the Written Loanword Test 

(0.22) was lower than the mean for the item difficulty estimates on the Aural Loanword 
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Test (1.38). The mean for Japanese frequency was -1.32, which is a Rasch item difficulty 

measure; therefore, the negative mean indicated a high average Japanese frequency for 

the loanwords. The mean for concreteness (3.03) was created using the values from a 

large-scale rating study (Brysbaert et al., 2014), with a higher value signifying a higher 

degree of concreteness. When the items were created, English frequency was controlled 

to create an equal distribution for both the loanwords and non-loanwords. Similarly, 

comparison tests were conducted for the number of phonemes, number of syllables, and 

number of letters to ensure there was no significant difference between these variables for 

the loanword or non-loanword items (see Table 4). 

Table 35 shows the descriptive statistics for the Written Non-Loanword Test, the 

Aural Non-Loanword Test, the number of phonemes, number of letters, number of 

syllables, and English frequency. The mean for the Rasch item difficulty estimates on the 

Written Non-Loanword Test (-1.35) was lower than the mean of the Rasch item difficulty 

estimates for the Aural Non-Loanword Test (-0.20). Similar to the loanword items, 

English frequency for the non-loanword items was controlled and evenly distributed 

between items. In each 135-word set of loanwords and non-loanwords, there were 45 1K 

items (1), 45 2K items (2), and 45 3K items (3). 

 

Multiple Regression Results 

Four multiple linear enter regression analyses were conducted to determine the 

degree to which the independent variables predicted the dependent variables. The
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Table 34. Descriptive Statistics for the Loanword Variables in the Linear Regression Model 

 
Measure 

 
M 

 
SE 

 
95% CI 

 
SD 

 
Skewness 

 
SES z-skewness 

 
Kurtosis 

 
SEK z-kurtosis 

Written Loanword Test 0.22 0.18 [-0.11,0.58] 2.11 0.31 0.21 1.50 -0.15 0.41 -0.35 

Aural Loanword Test 1.38 0.15 [1.08,1.69] 1.79 -0.07 0.21 -0.34 -0.40 0.41 -0.97 

Number of Phonemes 5.50 0.15 [5.19,5.80] 1.78 0.55 0.21 2.63 -0.21 0.41 -0.50 

Number of Syllables 1.93 0.08 [1.77,2.08] 0.89 0.85 0.21 4.05 0.39 0.41 0.95 

Number of Letters 5.90 0.15 [5.60,6.18] 1.79 0.31 0.21 1.46 -0.22 0.41 -0.52 

English Frequency 2.00 0.07 [1.87,2.14] 0.82 0.00 0.21 0.00 -1.51 0.41 -3.65 

Phonological Distance 4.53 0.16 [4.21,4.85] 1.90 0.44 0.21 2.09 -0.07 0.41 -0.17 

Concreteness 3.03 0.08 [2.85,3.20] 0.98 0.23 0.21 1.12 -0.94 0.41 -2.28 

Semantic Distance -0.01 0.13 [-0.26,0.25] 1.50 -0.08 0.21 -0.36 0.85 0.41 2.04 

Japanese Frequency -1.42 0.15 [-1.69,-1.10] 1.74 0.36 0.21 1.70 -0.24 0.41 -0.58 

Note. CI = Confidence interval; POS was not included because it is a categorical variable; all statistics are based on Rasch logits. 
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dependent variables were the Written Loanword Test, the Aural Loanword Test, the 

Written Non-Loanword Test, and the Aural Non-Loanword Test. Prior to each regression, 

Pearson correlations were conducted between each dependent variable and all potential 

independent variables. Independent variables that were not significantly correlated with 

the dependent variable were excluded from the regression to avoid reducing the power of 

the regression analysis. 

In the first analysis, the Written Loanword Test was the dependent variable, and 

the number of phonemes, number of syllables, number of letters, English frequency, 

phonological distance, concreteness, semantic distance, and Japanese frequency were the 

predictors. These variables were analyzed by Pearson correlation and the correlation 

coefficients were computed. The results of these correlations are shown in Table 36. 

 Only English Frequency (r = .40) and Semantic Distance (r = .22) were 

significantly correlated with the dependent variable of Written Loanword Test. Therefore, 

these three variables were included in the linear regression model. 

The linear combination of predictor variables was significantly related to the difficulty 

estimates of the written loanwords, F(3, 131) = 15.70, p < .001. The sample multiple 

correlation coefficient was .51, which indicated that 26% of the variance of the difficulty 

estimates of written loanwords was accounted for by the linear combination of predictors. 
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Table 35. Descriptive Statistics for the Non-Loanword Variables in the Linear Regression Model 

 
Measure 

 
M 

 
SE 

 
95% CI 

 
SD 

 
Skewness 

 
SES 

 
z-skewness 

 
Kurtosis 

 
SEK 

 
z-kurtosis 

Written Non-Loanword Test -1.35 0.15 [-1.62,-1.06] 1.72 -0.50  0.21 -2.40 -0.12 0.41 -0.30 

Aural Non-Loanword Test -0.20 0.14 [-0.46,0.06] 1.57 -0.31  0.21 -1.49  0.21 0.41 0.50 

Number of Phonemes 5.82 0.18 [5.46,6.15] 2.04 0.43  0.21 2.07  0.21 0.41 0.50 

Number of Syllables 2.11 0.08 [1.95,2.27] 0.95 0.62  0.21 2.97  0.00 0.41 0.01 

Number of Letters 6.30 0.15 [5.19,5.80] 1.80 0.52  0.21 2.51  0.42 0.41 1.01 

English Frequency 2.00 0.07 [1.87,2.15] 0.82 0.00  0.21 0.00 -1.51 0.41 -3.65 

Note. CI = Confidence interval; POS was not included because it is a categorical variable; all statistics are based on Rasch logits.



 

 182 

 

Table 36. Correlations of the Written Loanword Variables 

Variable 1 2 3 4 5 6 7 8 

1. Written Loanword Test —        

2. Number of Phonemes .05 —       

3. Number of Syllables .05  .81** —      

4. Number of Letters .13  .86** .71** —     

5. English Frequency .40**  .32** .23** .30** —    

6. Phonological Distance  -.05  .54** .41** .51** .14 —   

7. Concreteness  -.04       -.39** -.40** -.46** -.14 -.06 —  

8. Semantic Distance -.22** .05 .06 .00 -.08 .01 -.05 — 

9. Japanese Frequency .04 .13 .09 .13 .30** .02 -.14 .03 

**p < .01. 

 

All three variables were significant at p < .05. Of these three predictors, English 

frequency (.41) had the strongest positive correlation. Using the correlation strength 

criteria of Plonsky and Oswald (2014), this was a medium-sized correlation. The partial 

correlation of semantic distance (-.19) was the weakest. The results are displayed in 

Table 37. 

To assess multicollinearity, collinearity diagnostics were performed along with 

the analyses and tolerance and VIF output were investigated. Field (2009) stated that 

tolerance measures below 0.10 and an average VIF greater than 10.00 indicate possible 

multicollinearity. The tolerance and the VIF for the variables English Frequency, and 

semantic distance were all well above these thresholds. This result indicated that there 

was no multicollinearity between the variables. 

In the second analyses, the Aural Loanword Test was the dependent variable, and 

the number of phonemes, number of syllables, number of letters, English frequency,  
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Table 37. Regression Analysis for the Written Loanword Test Variables 

          Correlations Collinearity Statistics 

  B SE β t p Zero-order Partial Part Tolerance VIF 

(Constant) -0.47 0.57  — -0.83 .41 —  —  — —   — 

English Frequency 1.00 0.19 0.39 5.17 .00 0.40 0.41 0.39 0.99 1.01 

Semantic Distance -0.26 0.11 -0.19 -2.48 .01 -0.22 -0.21 -0.19 0.99 1.01 

Note. R2 = .26.  
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phonological distance, concreteness, semantic distance, and Japanese frequency were the 

predictors. These variables were analyzed using Pearson correlations to assess the 

strength of the relationship between the dependent variable and the independent variables 

and to investigate multicollinearity. Only English Frequency (r = .34) was significantly 

correlated with the dependent variable of Aural Loanword Test. Therefore, this was the 

only variable included in the linear regression model. The correlational results are shown 

in Table 38. 

 

Table 38. Correlations of the Aural Loanword Variables 

Variable 1 2 3 4 5 6 7 8 

1. Aural Loanword Test —        

2. Number of Phonemes -.03 —       

3. Number of Syllables .00 .81** —      

4. Number of Letters .00 .86** .71** —     

5. English Frequency .34** .32** .23** .30** —    

6. Phonological Distance -.09 .55** .41** .51** .14 —   

7. Concreteness .14 -.39** -.40** -.46** -.14 -.06 —  

8. Semantic Distance -.10 .05 .06 .00 -.08 .01 -.05 — 

9. Japanese Frequency -.02 .13 .09 .13 .30** .02 -.14 .03 

*p < .05, **p < .01 

 

The predictor variable was significantly related to the difficulty estimates of aural 

loanwords, F(2, 132) = 12.61, p < .001. The sample correlation coefficient was .40, 

which indicated that 16% of the variance of the difficulty estimates of aural loanwords 

was accounted for by English frequency. English frequency was significant at p < .05 and 

had a moderate positive correlation (r = .35). Using the correlation strength criteria of 

Plonsky and Oswald (2014), this was almost a medium-sized correlation. The results are 

displayed in Table 39.
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Table 39. Regression Analysis Results for the Aural Loanword Test Variables 

          Correlations Collinearity Statistics 

  B SE Β t p Zero-order Partial Part Tolerance VIF 

(Constant) 0.81 0.51 — 1.58 .115 — — — — — 

English Frequency 0.74 0.17 0.34 4.27 .000 0.34 0.35 0.34 1.00 1.00 

Note. R2 = .16.
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The Written Non-Loanword Test was the dependent variable in the third analysis, 

and Number of Letters and English Frequency and were the predictors. Phonological 

Distance, Concreteness, Semantic Distance, and Japanese Frequency were not included in 

this model because they were variables particular to loanwords and this analysis only 

involved non-loanword variables. Number of Syllables and Number of Phonemes were 

considered aural variables and were not included as predictors. Correlation coefficients 

were evaluated between each dependent variable and all potential independent variables. 

The results are displayed in Table 40. 

 

Table 40. Correlations of the Written Non-Loanword Variables 

Variable 1 2 3 

1. Written Non-Loanword Test —     

2. Number of Letters .21* —   

3. English Frequency .61** .35** — 
*p < .05, **p < .01 

 

Number of Letters (r = .21), and English Frequency (r = .61) were significantly 

correlated with the dependent variable, Written Loanword Test. However, only Number 

of Letters and English Frequency were included in the regression. Because the test was 

based on visual orthographic recognition, Number of Letters was included in the model. 

The difference between the correlation of Number of Letters and the variables Number of 

Phonemes and Number of Syllables was insignificant, meaning that the latter two held no 

statistical advantage in being added to the model as opposed to the former. 

The indices that indicate the relative strength of the variable are displayed in 

Table 35. Of the five variables entered into the model, only English frequency was 
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significant. The partial correlation for English frequency (.58) was just below the 

criterion for large (.60) according to Plonsky and Oswald (2014). All the other predictors 

were non-significant and showed an extremely weak or no correlation with the Written 

Non-Loanword Test. 

The linear combination of predictor variables was significantly related to the 

Rasch difficulty estimates of written non-loanwords, F(2, 132) = 39.28, p < .001. The 

sample multiple correlation coefficient was .61, which indicated that 37% of the variance 

of the difficulty estimates of written non-loanwords was accounted for by the linear 

combination of variables. Of these two predictors, only English frequency (.59) was 

significant and had a strong positive correlation. The part and partial correlations (0.00) 

for the variable Number of Letters indicated that the variable had no unique contribution 

to make to the model after English Frequency was entered. The results are displayed in 

Table 41. 

To assess multicollinearity, collinearity diagnostics were performed along with 

the analyses, and tolerance and VIF output were investigated. No multicollinearity 

between the variables was detected. 

The Aural Non-Loanword Test was the dependent variable in the fourth analysis, 

and Number of Phonemes, Number of Syllables, and English frequency, were the 

predictors. Number of Letters was a written variable and was not included. Phonological 

Distance, Concreteness, Semantic Distance, and Japanese Frequency were not included in 

this model because they were variables particular to loanwords and this correlation only 
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Table 41. Regression Analysis Results for the Written Non-Loanword Test Variables 

          Correlations Collinearity statistics 

  B SE β t p Zero-order Partial Part Tolerance VIF 

(Constant) -3.90 0.46 — -8.51 0.00 — — — — — 
English Frequency  1.28 0.15 0.61  8.32 0.00 0.61 0.59 0.58 0.88 1.14 
Number of Letters  0.00 0.07 0.00 -0.06 0.96 0.21 0.00 0.00 0.88 1.14 

Note. R2 = .37.
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involved non-loanword variables. Number of Phonemes, Number of Syllables, and 

English Frequency were evaluated between each dependent variable and all potential 

independent variables. The results are shown in Table 42. English Frequency (r = .56) 

was the only variable significantly correlated with the dependent variable, the Aural Non-

Loanword Test. Therefore, it was the only predictor entered into the regression model. 

 

Table 42. Correlations of the Aural Non-Loanword Variables 

Variable 1 2 3 4 

1. Aural Non-Loanword Test —    

2. Number of Phonemes .00  —     

3. Number of syllables .09 .74**  —  

4. English Frequency .56** .33** .37** — 
**p < .01 

 

The predictor variable was significantly related to the difficulty estimates of 

written non-loanwords, F(1, 133) = 61.75, p < .001. The sample correlation coefficient 

was .56, which indicated that 31% of the variance of the difficulty estimates of written 

non-loanwords was accounted for by the predictor. 

 The results of the multiple linear regression analyses showed that English 

frequency was the only significant predictor for the Written Non-Loanword Test and 

Aural Non-Loanword Test. English frequency was also the strongest predictor on both 

the Written Loanword Test as well as the Aural Loanword Test. However, this 

relationship was far stronger for non-loanwords than loanwords. 

Additionally, although English frequency was the only significant predictor of the 

Aural Loanword Test, it was not the only significant predictor on the Written Loanword
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Table 43. Regression Analysis Results for the Aural Non-Loanword Test Variables 

          Correlations Collinearity statistics 

  B SE β t p Zero-order Partial Part Tolerance VIF 

(Constant) -2.35 0.30 — -7.95 .00 — — — — — 
English Frequency  1.07 0.14 0.56  7.86 .00 0.56 0.56 0.56 1.00 1.00 

Note. R2 = .32  
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Test. Semantic distance was a statistically significant predictor, although the 

correlation size of semantic distance (-.21) was just below the threshold for small (.25) 

according to the criteria proposed by Plonsky and Oswald (2014). Overall, these results 

indicated that knowledge of English semantics of loanwords is not acquired the same as 

English semantic knowledge of non-loanwords. 
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CHAPTER 6 

DISCUSSION 

 

 In this chapter, I review each research question, summarize the results, and 

interpret their meaning. As such, the discussion is divided into five main sections: The 

Relationship Between Knowledge of Loanwords and Non-Loanwords, Aural Receptive 

Knowledge and Written Receptive Knowledge of Loanwords, Difference in the Accuracy 

of Aural Receptive Knowledge and Written Receptive Knowledge of Loanwords and 

Non-Loanwords, Variables Predicting Loanword and Non-Loanword Accuracy, and 

Pedagogical Implications. 

 

The Relationship Between Knowledge of Loanwords and Non-Loanwords 

Research question 1 asked about the relationship between the written and aural 

receptive knowledge of loanwords and non-loanwords on the full 135-item tests and the 

1K, 2K, and 3K word frequency levels. The main finding of the Pearson correlation 

analyses was that strong correlations were found between all the tests. The strongest 

correlations were between the Written Non-Loanword Test and the Aural Non-loanword 

Test (r = .69–.88). All correlations on were strong across every analysis with the 

exception of the Aural Loanword Test and Written Loanword Test, which had a 

correlation of r = .53 at the 1K word-frequency level. 

However, this finding was not unusual because the correlation of these two 

variables was the weakest in each analysis, as it varied from r = .53 to .71. Additionally, 
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these two tests represent different modalities—aural receptive knowledge and written 

receptive knowledge—and different loan status—loanwords and non-loanwords, which 

makes them the least related of all the relationships. Decoding aural input is generally 

considered more challenging than decoding written input (Milton et al., 2017) which 

means that some of the differences can be attributed to modality. 

This finding provided an initial indication that the participants’ knowledge of 

loanwords and non-loanwords was systematic: Participants who had accurate knowledge 

of non-loanwords generally had accurate knowledge of loanwords and vice versa. This 

finding was expected because all loanword and non-loanword lexical items had similar 

linguistic properties in terms of number of syllables, number of letters, and number of 

phonemes (See Table 4 for a comparison of the lexical properties controlled for at the 1K, 

2K, and 3K word-frequency levels). In this way, these correlations show that differences 

between the knowledge of loanwords and non-loanword were due to the contrasting 

influence of semantic differences as opposed to any of the control variables. 

These findings are in opposition to the assumptions of Daulton (2008), who 

posited that loanwords are a form of receptive knowledge, helpful stepping-stones to 

acquisition, or represent genuine knowledge of English semantics. As stated in Chapter 2, 

Daulton’s assumptions are largely built upon the occurrence of a high number of 

loanwords within the first three 1,000 most frequent word levels (Table 1). If Daulton’s 

assumptions were correct, knowledge of loanwords and non-loanwords would not be so 

highly correlated if correlated at all. The correlations depict the degree of participant 

knowledge of non-loanwords as being relatively equivalent to the degree of that same 
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participant for non-loanwords. The strong positive correlation would not exist if 

participants who had poor knowledge of non-loanword items did not have equally poor 

knowledge of loanword items, rather their knowledge of loanwords would be higher and 

relatively unrelated to their knowledge of non-loanwords. Because the data did not 

support this position, LI knowledge of loanwords is not always advantageous for learners 

and generally does not create a difference in abilities between knowledge of loanwords 

and knowledge of non-loanwords in either modality. Although there might be words that 

have L1 knowledge that can be helpful, the data in this study do not support the 

hypothesis that loanwords consistently offer accurate receptive knowledge of English 

semantics. 

 

Aural Receptive Knowledge and Written Receptive Knowledge of 

Loanwords 

Research question 2a asked to what degree accurate knowledge differed between 

the Aural Loanword Test and Written Loanword Test. Repeated-measures ANOVA were 

conducted between the Rasch person ability estimates of the 135-item Aural Loanword 

Test and Written Loanword Test as well as at the 1K, 2K, and 3K word-frequency levels. 

These were followed by paired-samples t-tests, which showed that written receptive 

knowledge of loanwords was consistently greater than aural receptive knowledge of 

loanwords. All four of the above comparisons were statistically significant. A visual 

representation of these results is shown in Figures 10, 11, 12, and 13. In the following 

discussion, I interpret the results into two main ways. 
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The first interpretation is that that aural receptive knowledge of English lexis is 

generally weaker for Japanese learners than written receptive knowledge of English lexis. 

According to Milton et al. (2017), accurate aural reception “appears to offer more 

potential complications to the learner than learning the written form” (p. 14). Rost (2016) 

noted that listening is a multi-faceted process that is influenced by factors such as speech 

rate, L1-L2 phonological differences, and learners’ phonological representations. In 

addition, listening relies on ballistic processing and learners’ ability to accurately 

perceive and decode aural input in working memory and relate the semantic content to 

relevant schemata. This increased cognitive burden can be seen in the results of the 

current study: there was a tendency for participants to score higher on both the Written 

Loanword Test and the Written Non-Loanword Test compared to the Aural Loanword 

Test and the Aural Non-Loanword Test. Listeners cannot control the speed of spoken 

input, which is 150 words per minute for the average American speaker (National Center 

for Voice and Speech, n.d.), which necessitates rapid processing. In addition, listening 

comprehension is affected by phonological changes such as juncture, deletion, elision, 

and assimilation when produced in multi-word units or sentences. These changes can be 

difficult to process accurately for low-proficiency foreign language learners such as the 

ones in this study. 

Milton et al. (2017) provided an example of how Japanese learners substitute and 

add extra phonemes when acquiring the aural form of English lexis, which is particularly 

relevant for this study given that the participants’ L1 was Japanese. For instance, the 

word bus in English is transcribed phonetically as /bʌs/. However, as a Japanese 
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loanword, it becomes /basuw/, which changes the middle vowel and adds an extra vowel 

at the end of the word. Additionally, that same Japanese phonological transcription can 

be used to represent the loanwords bus, bath, and bass (i.e., the fish), which are all 

loanwords in Japanese. In the current study, some students responded to the item bargain 

with the answer 始める (hajimeru), which means begin; thus, they plausibly thought they 

heard begin (/biygɪn/) rather than bargain (/bɑrgən/). Ellis (2008) noted that an adult 

Japanese native speaker’s L1 phonemic categories condense those of English. He gave 

the example of /l/ and /r/, which are two separate phonemic categories in English, but 

which are perceived as the same phoneme for native Japanese speakers because of a lack 

of difference between the two phonemes in the Japanese language. 

Reading differs from listening in three important respects. First, readers generally 

have sufficient time to decode orthography because they often have little or no pressure 

to read quickly. This lack of time pressure provides more processing time and less 

pressure on their working memory. For instance, readers can spend several seconds 

decoding and identifying a lexical item and they can read a sentence several times if 

necessary to correctly parse the sentence’s syntax. Second, the phonological changes 

noted above that occur during speech processing are not encountered when reading. 

Instead, the key type of bottom-up processing readers must engage in concerns 

orthography, which has much greater consistency than spoken language in that spellings 

do not change. Third, Japanese students are more familiar with written English input 

because it is the primary means by which English is taught in secondary schools. Aural 
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input is relatively rare; thus, it is expected that phonological changes present serious 

processing challenges, particularly to lower-proficiency Japanese learners. 

In order to further investigate the differences between how the participants 

processed written and spoken input on the tests, the 45 most difficult aural and written 

loanword items were selected based on their Rasch item difficulty estimates. In addition, 

the two most difficult items on the Aural Loanword Test and Written Loanword Test, 

access (Rasch measure = 5.48) and bargain (Rasch measure = 6.67), were analyzed to 

shed light on how some of the loanword responses were formed. The participants’ 

responses for access were grouped into eight categories listed in Table 44. 

 

Table 44. Response Categories for Access 

Category Aural Written 

Correct Answer 1 2 

Connection 43 27 

Transportation 48 66 

Some relation 54 63 

Unclear relation 18 27 

Processing error 3 12 

Katakana 14 8 

Blank 34 10 

Total 215 215 
Note. The category Katakana indicates that participants re-wrote  
the target word phonetically using katakana. 

 

 The semantic target for the word access was synonymous with admittance: “there 

is no access to the roof.” Items in the Connection category and Transportation category 

retained the L1 Japanese semantic meaning because in Japanese, access is often used 

with computers to mean connection (e.g., 接続する [to connect], 繋ぐ [to connect]) or 
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used in relation to transportation (e.g., 交通 [traffic], 道のり[way]). Answers in the Some 

Relation categories were related to the English meaning of the target word access, but 

were incorrect (e.g., 行く [to go], 入れる [to put in]). The Unclear Relation category 

meant that there was no discernable, meaningful connection to any of the categories or 

the target word (e.g., 音 [sound], 心 [heart]). The Processing Error category indicated that 

the response was based on an error in aural or orthographic processing. Here, the target 

vocabulary word was access, which is represented phonologically as /æksɛs/. An example 

of aural processing error was the identification of access as address (/ædrɛs/). An 

example of orthographic processing error was the identification of the same word as 

assess (/æsɛs/). In both cases, although some of the phonemes were correctly represented, 

the complete lexical item was not identified accurately. The Katakana category meant 

that the participants wrote the target word in katakana (e.g., アクセス [access]), despite 

the fact the instructions explicitly directed against this. None of the loanwords used in the 

study were limited to representation by katakana; each had a Japanese alternative. Blank 

responses indicated the lack of a response. 

 The response categories on the Aural Loanword Test and Written Loanword Test 

were the same, but the distribution varied. For instance, there was a decrease in responses 

in the Connection category, but there was an increase in responses in the Transportation 

category on the written test. These changes indicated that for some participants, their 

semantic understanding of the input varied between the tests; however, the changes in the 

responses stayed primarily within the same categories of Connection, Transportation, and 

Some relation, which were all concerned with semantics. 
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The second loanword, bargain, was the most difficult item on the Written 

Loanword Test. The participants’ responses were grouped into five categories (Table 45). 

In the previous investigation of the word access, apart from the target meaning, there 

were three distinct semantic themes of the word, Connection, Transportation, and Some 

relation. However, with bargain, apart from the target meaning, there was only one clear 

semantic theme, Low price, on both the Aural and Written Loanword Tests. 

 

Table 45. Response Categories for Bargain 

Category Aural Written 

Correct Answer 3 0 

Low price 79 149 

Unclear relation 10 3 

Processing error 45 4 

Katakana 4 12 

Blank 74 47 

Total 215 215 
Note. The category Katakana indicates that participants re-wrote  
the target word phonetically using katakana. 

 

The semantic target for bargain was synonymous with agreement, arrangement, 

or understanding: “They made a bargain.” Items in the Low price category retained the 

Japanese L1 semantic meaning or use. In Japanese, bargain is often used in stores to 

indicate a sale or a discount. For instance, some participants wrote 安売り (to sell at a low 

price) and 特売 (special sale). The Unclear Relation category meant that there was no 

discernable relation to the target word (e.g., 細胞 [cell], 多く [many]). The Processing 

Error category indicated that the response was based on an error in aural or orthographic 

processing. Here, the target vocabulary word was bargain, which is represented 
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phonologically as /bɑrgən/. An example of an aural processing error was the 

identification of the word as organ (/owrgən/). An example of orthographic processing 

error was the identification of the word as begin (/bɪgɪn/). The Katakana category meant 

that the participants wrote the target word in katakana (e.g., バーゲン [bargain]), despite 

the fact the instructions explicitly directed against this. Blank responses were responses 

in which the participant did not write any response. 

 The semantic categories on the Aural and Written Loanword Tests were 

unchanged but the distribution of the responses varied. The ability to visually access the 

written target word and example sentence resulted in an increase in correct responses, 

which was most likely due to the written input being easier to process than the aural input. 

The large increase in the number of responses for the Low Price category (149) indicated 

that when the participants read the word and the example sentence, more of them 

responded with a lexical item related to this theme. There was a decrease in responses in 

the Unclear Relation category (3) and a large decrease in the number of responses in the 

Phonological Error category (4) on the Written Loanword Test. This decrease in the 

Phonological error category was likely due to an absence of issues associated with 

processing aural input, while the increase in some categories could have been due to a 

change in the number of participants that entered a response, as the number of blank 

entries decreased to 47. On the written test, the number of responses in the Katakana 

category increased slightly to 12. This result was unexpected because it indicated that the 

participants were able to identify the L1 orthographic and phonological form of the word 

with L2 orthographic input but did not produce a lexical item with any semantic value 
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synonymous to the target word. It is possible that these responses show a lack of semantic 

understanding of the loanword bargain. 

  Comparing the participants’ responses to access and bargain on the Aural 

Loanword Test and Written Loanword Test showed a disparity in their understanding of 

the items. The responses to the word access were largely comprised of the Connection 

and Transportation categories, which indicated that these were the two most accepted 

meanings by the participants. However, the responses to the word bargain were 

comprised mainly of one main category, Low price. Although this comparison only 

consisted of two lexical items, it indicated that there was little unified understanding of 

the meaning of some loanwords among the Japanese participants. They have different 

ideas about the meanings of loanwords because of different semantic interpretations, 

different experiences, and different input types. This situation results in loanwords having 

polysemantic relationships that have not been thoroughly documented or formally 

recognized and indicate the need for further research on this issue. 

 

Difference in Accuracy of Aural Receptive Knowledge and Written Receptive 

Knowledge of Loanwords and Non-Loanwords 

Research question 2b asked to what degree accuracy differed between non-

loanwords and loanwords on the aural and written tests. First, the results of the paired 

samples t-tests revealed an incongruity between the level of accurate knowledge of 

loanwords and non-loanwords between the written and aural modalities after performing 

the repeated-measures ANOVA. The means of the Rasch person ability estimates of the 
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three word-frequency levels on the Written Loanword Test (1K = 0.56, 2K = -0.13, 3K = 

-1.43) were significantly lower than those on the Written Non-loanword Test (1K = 2.69, 

2K = 1.25, 3K = -0.01). This same relationship was seen on the aural tests, as the means 

of the Rasch person ability estimates for the three word-frequency levels on the Aural 

Loanword Test (1K = -0.87, 2K = -1.22, 3K = -2.53) were significantly lower than those 

on the Aural Non-Loanword Test (1K = 1.20, 2K = 0.59, 3K = -1.15). These findings 

indicated that instead of creating positive gains in lexical knowledge, loanwords often 

hindered the accurate acquisition of English semantics. Thus, researchers that had 

previously postulated that loanwords provide more potential for learning gains than non-

loanwords (Daulton, 2008) or that vocabulary size test results can be overinflated because 

of the presence of loanwords (Harris, 2019; Jordan, 2012; Laufer & McLean, 2016) are 

incorrect in assuming these ideas to be correct for all loanwords. 

Loanwords differ from other L2 vocabulary items because they are a part of the 

L1 lexicon, which is processed orthographically, phonologically, and semantically 

differently compared to second language lexis. In Japanese, the English word seal has 

been adapted to be the loanword シール (shiiru). The meaning of the word as a loanword 

is synonymous with the word sticker in English (e.g., stickers with children’s characters). 

On the Aural Loanword Test and Written Loanword Test, many of the participants in the 

study responded to the prompt for the word seal with the response (張り物 [harimono]), 

which means something that can be stuck onto a surface. These responses show that the 

L1 semantic form has been transferred forward to the English L2. Takashima (2009) 

found evidence that Japanese first language phonological representations impeded the 
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accurate acquisition of loanwords. For example, Takashima found that for the word flame, 

some participants gave the response フレーム (fureemu), which is a loanword of the word 

frame, which is synonymous with the frame around a painting or photograph. Takashima 

attributed this inability to differentiate between /l/ and /r/ to the phonological 

representations of Japanese. The combination of these findings imply that loanwords are 

processed differently than non-loanwords for Japanese L1 speakers and encounter 

interference from Japanese L1 representations. 

Although the etymology of loanwords is foreign, for native speakers of Japanese, 

loanwords are processed and organized like native L1 lexis. The activation of L1 

linguistic features through loanwords was demonstrated in a previous study by Elston-

Güttler and Williams (2008) with German participants. Therefore, to learn the English 

semantics of a loanword, native Japanese speakers must engage in a learning process 

different from that of acquiring English lexis that are not loanwords because the 

acquisition of non-loanwords (e.g., In this study bird, famous, and evaluate) starts 

without established, predetermined phonological, orthographic, or semantic 

representations. This situation is in stark contrast to loanwords, which have a 

preconditioned representation in all three categories. For instance, the loanword talent is 

spelled as タレント (talento), pronounced as /tɑlɛnto/, and means a TV personality in 

Japanese. The phonological and orthographic categories consistently differ from English 

representations and the semantic representation often varies in accuracy in relation to the 

English meaning. 
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When English words are borrowed and become Japanese L1 lexical items, they 

are invariably altered phonologically, orthographically, and in terms of inflectional and 

derivational morphology. Moreover, their part of speech and semantics can also be 

changed. For example, the word print is almost exclusively used as a noun in Japanese 

and means a printed copy (i.e., a handout). Although these changes produce words that 

obey the orthographic, phonological, and semantic rules of Japanese, those rules become 

barriers to acquiring an accurate understanding of the words in English because the 

Japanese linguistic representations become entrenched and therefore play a role in L1 

transfer. Ellis and Wulff (2020) described this type of entrenched L1 knowledge as the 

arrangement of linguistic constructions and representations that have been solidified by 

frequency. 

It is likely that this entrenched L1 knowledge on the part of Japanese learners, and 

particularly entrenched semantic knowledge, can both augment and impede the 

acquisition of English words depending on the degree to which the Japanese 

representations are similar or dissimilar to the English representations. For instance, in 

the case of the word reasonable, many participants gave responses meaning cheap or on 

sale. Although this is one of the meanings of the word reasonable in English, it was 

inaccurate for the meaning related to the test prompt, He was very reasonable, in which 

reasonable is synonymous with having good judgement. In contrast, in the case of the 

word service, many participants gave responses meaning free or without charge because 

the word service in Japanese as it is often used is commensurate to the meaning of the 

word complimentary in English. In this instance, the Japanese semantics of service 
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impeded the acquisition of the English meaning of the word. This difference in the 

participants’ understanding of loanwords and non-loanwords was seen in the weak 

correlations between the loanword and non-loanword tests. 

The second main finding was that there was a negative trend between word 

frequency and knowledge for all measures on all three word frequency levels; thus, as 

word frequency decreases, so does aural and written lexical knowledge. Knowledge was 

strongest at the 1K word level, weaker at the 2K word level, and weakest at the 3K word 

level. The inverse relationship of word frequency and lexical knowledge for second 

language learners is well known (Milton et al., 2017; Nation, 2013). The observation of 

that relationship within the item sets shows that it applies to loanwords as well. Because 

there is a high likelihood of semantic difference between the Japanese semantics and the 

English semantics of loanwords, Japanese learners of English need to notice and 

understand the difference before the English semantics can be accurately acquired. 

Increased frequency of exposure to loanwords increases the chance of noticing this 

difference and reshaping the semantic representation of the lexis. The data in this study 

suggest that learning difficulty due to the degree of differences that might exist between 

English and Japanese semantics are often overcome by high-frequency exposure to the 

lexical item. 

 

Variables Predicting Loanword and Non-Loanword Accuracy 

Research Question 3 concerned variables that contribute to the prediction of 

learner knowledge of items from the first 3,000 words of English. The predictor variables 
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selected for the analyses were semantic distance, concreteness/abstractness, polysemy, 

phonological distance, number of syllables, number of phonemes, number of letters, 

frequency in English, and frequency in Japanese predict accuracy regarding loanwords 

and non-loanwords. The results of the multiple regressions showed that English 

frequency was the strongest predictor for the aural and written loanword and non-

loanword tests. On the Written Loanword Test, another less important predictor was 

semantic distance. I have divided the following discussion into two main interpretations. 

The first main interpretation is that English frequency has the strongest influence 

towards building accurate receptive semantic knowledge for loanwords and non-

loanwords. For non-loanwords, this was an expected result and the correlation 

coefficients were large on the Written Non-loanword Test (r = .59) and Aural Non-

loanword Test (r = .56). Frequency has been repeatedly found to be one of the strongest 

predictors in the field of SLA (Ellis, 2002; Nation, 2013). Ellis (2002) noted that 

frequency affects “processing of phonology, phonotactics, reading, spelling, lexis, 

morphosyntax, formulaic language, language comprehension, grammaticality, sentence 

production, and syntax” (p. 143). However, the strength of the relationship for frequency 

with loanwords was attenuated as shown on the Written Loanword Test (r = .41) and 

Aural Loanword Test (r = .34). These findings can be interpreted similarly to the results 

of research question 2a: English lexis that are loanwords that are encountered more 

frequently are the words in which the English semantics are more likely to be acquired 

and negative transfer therefore overcome. However, as words become less frequent in 
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English, learners have fewer opportunities to notice the differences between the meaning 

of the word in Japanese and the meaning of the word in English. 

To investigate English frequency further, I conducted two one-sample chi-square 

tests to assess potential differences in the distribution of English frequency in the 45 most 

difficult items on the Aural Loanword and the Written Loanword Test. Because there was 

a total of 135 loanwords (45 for each English word-frequency level), I selected the 45 

most difficult aural items (M = 3.31, SD = .91) and the 45 most difficult written items (M 

= 2.62, SD = 1.20) according to their respective Rasch item difficulty estimates. The 45 

most difficult aural and written loanwords are displayed in Table 46. 

Because two chi-square tests were conducted, the alpha level was adjusted to .025 

(.05  2). The distribution of items on the Aural Loanword Test was 1K = 9, 2K = 12, 

and 3K = 24, which was not significant according to the adjusted alpha but highly 

systematic, X2(2, N = 45) = 8.40, p < .05. The distribution of items on the Written 

Loanword Test was 1K = 9, 2K = 11, and 3K = 25. The result was also not significant 

according to the adjusted alpha but highly systematic, X 2(2, N = 45) = 10.13, p < .05. 

These results revealed that the most difficult items on both loanword tests included a 

larger number of lower-frequency items. These findings further corroborated that less 

frequent words were more difficult than more frequent words. This finding was expected 

because the less frequent words have been encountered less often by the participants; 

therefore, they have had fewer opportunities to acquire the semantics of these words. 
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Table 46. The 45 Most Difficult Aural and Written Loanword Items 

Aural Loanword Test  Written Loanword Test 

 
Item 

 
POS 

 
Freq 

Semantic 
distance 

   
Item 

 
POS 

 
Freq 

Semantic 
distance 

access 1 2 4.8 

 

bargain 1 3 -4.23 

service 1 1 3.82 

 

feminist 1 3 1.41 

instant 3 2 0.78 

 

access 1 2 0.68 

Menu 1 3 1 

 

note 1 1 -0.84 

cooler 1 1 3.81 

 

adopt 2 3 -0.84 

feminist 1 3 5.46 

 

service 1 1 0.37 

Pose 2 3 2.26 

 

cooler 1 1 -0.53 

manner 1 2 3.2 

 

dictate 2 3 -0.84 

scan  2 3 2.64 

 

inflate 2 3 -0.53 

bargain 1 3 6.67 

 

demo 1 3 -0.22 

suspend 2 3 2.42 

 

benefit 1 2 1.02 

alternative 3 3 2.71 

 

manner 1 2 -0.22 

dictate 2 3 3.69 

 

gorgeous 3 2 -0.53 

gorgeous 3 2 3.2 

 

monitor 1 3 1.91 

Note 1 1 4.4 

 

severe 3 3 -0.22 

Dump 1 2 4.05 

 

image 1 2 -0.22 

Adopt 2 3 2.72 

 

dump 1 2 -0.84 

inflate 2 3 3.67 

 

slice 1 3 3.92 

volume 1 3 1.94 

 

alternative 3 3 1.91 

Image 1 2 2.78 

 

scan  2 3 1.41 

recruit 2 3 0.61 

 

identity 1 2 2.67 

Demo 1 3 3.52 

 

suspend 2 3 -0.53 

grip  2 3 -2.43 

 

reasonable 3 1 -1.61 

fit  3 1 -1.22 

 

pose 2 3 1.02 

parallel 3 3 -0.23 

 

inspire 2 3 -2.94 

innocent 3 2 0.05 

 

manual 3 3 -1.20 

appeal 2 2 1.47 

 

gap 1 3 0.07 

reform 2 3 1.65 

 

seal 1 2 -1.20 

access 1 2 4.80  bargain 1 3 -4.23 

grant 2 2 3.08  assess 2 3 1.02 

monitor 1 3 0.32  volume 1 3 -0.53 

rough 3 1 0.74  sign 1 1 -4.23 

     (Table 46 continues) 
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(Table 46 continued)      

Aural Loanword Test  Written Loanword Test 

Item POS Freq 
Semantic 
distance 

  Item POS Freq 
Semantic 
distance 

secretary 1 3 0.72 

 

casual 3 2 -0.53 

romantic 3 3 1.4 

 

tension 1 2 -1.61 

Seal 1 2 2 

 

deal  2 1 -1.61 

casual 3 2 2.04 

 

arrange 2 1 -0.53 

Gap 1 3 1.93 

 

reform 2 3 2.67 

Sign 1 1 1.94 

 

real 3 1 -0.22 

manual 3 3 2.25 

 

appeal 2 2 1.02 

Wide 3 1 -2.43 

 

trainer 1 1 -1.61 

Driver 1 1 -4.34 

 

romantic 3 3 1.41 

arrange 2 1 1.73 

 

revive 2 3 -0.84 

tension 1 2 1.9 

 

consent 1 3 -1.61 

inspire 2 3 2.26 

 

concrete 3 3 -4.23 

assess 2 3 1.99 

 

reverse 2 3 -0.84 

convey 2 3 0.62   menu 1 3 3.92 

Note. Bolded items were on both the Aural Loanword Test and the Written Loanword Test; POS = 
part of speech; Freq = frequency.  

 

To investigate the distribution of part of speech, I conducted two one-sample chi-

square tests. Because there was a total of 135 loanwords—45 for each part of speech—I 

selected the 45 most difficult aural items and the 45 most difficult written items 

according to their respective Rasch logit measures. A complete list of the 45 most 

difficult aural and written loanwords can be found in Table 46. 

The distribution of items on the Written Loanword Test was 22 nouns, 14 verbs, 

and 9 adjectives. Because two chi-square tests were conducted, the alpha level was 

adjusted to .025 (.05  2). The result was highly systematic but not significant according 

to the adjusted alpha, X 2(2, N = 45) = 5.73, p < .05. The distribution of the part of speech 
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items within the 45 most difficult confirms that for loanwords, nouns were more difficult 

than verbs, which were more difficult than adjectives. The results for the 45 most difficult 

Aural Loanword Test items were not significant, X 2(2, N = 45) = 2.13, p < .34. The 

distribution of items was 19 nouns, 15 verbs, and 11 adjectives. Although the chi-square 

result was not significant, the distribution of the items displayed the same pattern as the 

Written Loanword Test items. 

As a comparison, chi-square tests of equal proportions were also conducted on the 

45 most difficult Written Non-loanword Test items and the 45 most difficult Aural Non-

loanword Test items. The analysis for the written non-loanword items was not significant, 

X 2(2, N = 45) = .13, p < .94. The distribution was 14 nouns, 15 verbs, and 16 adjectives. 

The analysis for the aural non-loanword items was also not significant, X 2(2, N = 45) = 

1.73, p < .42. The distribution was 18 nouns, 11 verbs, and 16 adjectives. 

To investigate English frequency further on the 45 easiest items on the Aural 

Loanword Test and Written Loanword Test, I conducted two one-sample chi-square tests 

to assess potential differences in the distribution. Because there was a total of 135 

loanwords—45 for each English frequency level—I selected the 45 easiest aural items (M 

= 0.22, SD = 1.11) and the 45 most difficult written items (M = 0.59, SD = 1.08) 

according to their respective Rasch item difficulty estimates. The 45 easiest aural and 

written loanwords are displayed in Table 47.
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Table 47. The 45 Easiest Aural and Written Loanword Items    

Aural Loanword Test  Written Loanword Test 

Item POS Freq 
Semantic 
distance 

  Item POS Freq 
Semantic 
distance 

decoration 1 2 -0.22  fly 2 1 -0.84 

Fly 2 1 -0.84  driver 1 1 3.92 

exercise 1 2 1.91  travel 2 1 1.91 

basic 3 1 1.91  basic 3 1 1.91 

Free 3 1 0.68  hope 1 1 1.41 

hope 1 1 1.41  wear 2 1 -0.84 

quick 3 1 2.67  official 3 2 1.02 

charming 3 2 0.07  fight 2 1 -0.53 

pure 3 2 0.07  charming 3 2 0.07 

technical 3 3 0.37  free 3 1 0.68 

smart 3 2 -0.53  wide 3 1 1.41 

develop 2 2 0.37  grip 2 3 -0.22 

clean 3 1 1.41  cut 2 1 1.91 

exciting 3 1 1.02  dive 2 2 0.68 

part 1 1 0.37  decoration 1 2 -0.22 

official 3 2 1.02  position 1 1 1.02 

sense 1 1 -1.61  technical 3 3 0.37 

mentality 1 2 -0.22  complex 3 3 -0.84 

wear 2 1 -0.84  quick 3 1 2.67 

hunt 2 1 0.68  exercise 1 2 1.91 

smooth  3 2 0.07  quality 1 2 0.68 

unique 3 3 -1.20  clean 3 1 1.41 

single 3 1 -0.22  front 1 1 -0.22 

collect 2 1 1.02  part 1 1 0.37 

sharp 3 2 1.02  stick 1 1 0.07 

locate 2 2 -1.20  develop 2 2 0.37 

mysterious 3 2 0.07  mysterious 3 2 0.07 

position 1 1 1.02  smart 3 2 -0.53 

style 1 2 0.07  hunt 2 1 0.68 

native 1 2 0.07  mentality 1 2 -0.22 

cooperate 2 3 0.37  single 3 1 -0.22 

nervous 3 2 -0.84  wild 3 1 -0.22 

instruct 2 2 1.41  medical 3 2 1.02 

     (Table 47 continues) 
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Note. Bolded items were on both the Aural Loanword Test and the Written Loanword Test; POS = 
part of speech; Freq = frequency. 

 

Because two chi-square tests were conducted, the alpha level was adjusted to .025 

(.05  2). The distribution of items on the Aural Loanword Test was 1K = 19, 2K = 20, 

and 3K = 6, which was not significant, X2(2, N = 45) = 1.09, p = .57. The distribution of 

items on the Written Loanword Test was 1K = 24, 2K = 18, and 3K = 3, which was also 

not significant, X 2(2, N = 45) = 1.59, p = .45. The easiest items on both loanword tests 

included a larger number of higher-frequency items. These findings further corroborated 

that more frequent words were less difficult than low-frequency words. This finding was 

expected because the more frequent that words have been encountered by the participants 

means that they have more opportunities to acquire the semantics of these words. 

(Table 47 continued)       

Aural Loanword Test  Written Loanword Test 

Item POS Freq 
Semantic 
distance 

  Item POS Freq 
Semantic 
distance 

access 1 2 4.80  bargain 1 3 -4.23 

Spin 2 2 1.41  sharp 3 2 1.02 

print 2 2 0.07  exciting 3 1 1.02 

talent 1 3 -2.13  collect 2 1 1.02 

front 1 1 -0.22  pure 3 2 0.07 

Cut 2 1 1.91  sense 1 1 -1.61 

propose 2 2 -2.13  fit 3 1 1.41 

severe 3 3 -0.22  smooth 3 2 0.07 

local 3 1 0.37  print 2 2 0.07 

handle 2 1 -1.61  modern 3 2 1.91 

complex 3 3 -0.84  cost 2 1 1.91 

cost 2 1 1.91  locate 2 2 -1.20 

wipe  2 2 0.37  wipe 2 2 0.37 
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To investigate the distribution of part of speech, I conducted two one-sample chi-

square tests. The tests were conducted to find the distribution of part of speech within the 

45 easiest items. Because there was a total of 135 loanwords—45 for each part of 

speech—I selected the 45 easiest aural items and the 45 most difficult written items 

according to their respective Rasch logit measures. A complete list of the 45 most 

difficult aural and written loanwords can be found in Table 40. 

Because two chi-square tests were conducted, the alpha level was adjusted to .025 

(.05  2). For the Written Loanword Test, the distribution of part of speech among the 

easiest items was 11 nouns, 15 verbs, and 19 adjectives. The result was not significant, X 

2(2, N = 45) = 1.14, p = .56. However, the distribution was very different than that of the 

45 most difficult loanword items. There were more verbs than nouns and nearly double 

the number of adjectives compared to nouns. The results for the 45 easiest Aural 

Loanword Test items were also not significant, X 2(2, N = 45) = 1.50, p = .47. The 

distribution of items was 11 nouns, 14 verbs, and 20 adjectives. Although the chi-square 

result was not significant, the distribution of the items displayed the same pattern as the 

Written Loanword Test items. 

As a comparison, chi-square tests of equal proportions were also conducted on the 

45 easiest Written Non-loanword Test items and the 45 easiest Aural Non-loanword Test 

items. The analysis for the written non-loanword items was not significant, X 2(2, N = 45) 

= 2.88, p = .23. The distribution was 18 nouns, 11 verbs, and 16 adjectives. The analysis 
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for the aural non-loanword items was also not significant, X 2(2, N = 45) = 0.40, p = .81. 

The distribution was 15 nouns, 12 verbs, and 18 adjectives. This distribution was very 

different than the distribution of the easiest loanword items. It could be that loanwords 

that are adjectives are less polysemous than loanwords that are nouns. 

The second main interpretation was that semantic distance was a weak but 

significant predictor (β = -.19, p < .05) with the Written Loanword Test. Higher semantic 

distance values indicated that the Japanese meaning and the English meaning were less 

distant, and measures with a lower value indicated greater distance. Therefore, words 

with greater semantic distance were known less accurately than words with less semantic 

distance. This finding implies that Japanese learners have to re-learn the meaning of these 

words; however, their L1 semantics are being transferred to English and often become 

entrenched as inaccurate lexical understanding. When semantic distance is close, less re-

learning is necessary, and when semantic distance is greater, more re-learning must occur. 

Table 40 shows that out of the 45 most difficult aural loanwords and the 45 most 

difficult written loanwords, 33 (73%) of the words appear on both lists. Similarly, Table 

41 shows that out of the 45 easiest aural loanwords and the 45 easiest written loanwords, 

33 (73%) of the words appear on both lists. Although orthographic and phonological 

differences account for some of the difficulty, the fact that such a large percentage of the 

words appear on both lists for the most difficult items and the easiest items suggests that 

semantic distance could be involved. 
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To investigate semantic distance in more detail, I conducted two paired-samples t-tests 

between the most difficult items (k = 45) on the Aural Loanword Test semantic and the 

easiest items (k = 45) as well as between the most difficult items (k = 45) on the Written 

Loanword Test semantic and the easiest items (k = 45) using the semantic distance Rasch 

logit measures. The p-value of .05 was divided by 4 (four tests) and the resulting 

adjustment was .012. The results indicated that the mean for the semantic distance of the 

easiest items of the Aural Loanword Test (M = 0.22, SD = 1.11) was significantly lower 

than the mean for semantic distance of the most difficult items of the Aural Loanword 

Test (M = 1.94, SD = 2.04), t(44) = -5.27, p < .001, d = -0.78. The effect size was large 

and indicated a difference of roughly three-quarters standard deviation. Next, paired-

samples t-tests were conducted using the easiest and most difficult items from the Written 

Loanword Test. The results indicated that the mean for the semantic distance of the 

easiest items of the Written Loanword Test (M = 0.59, SD = 1.08) was significantly 

higher than the mean for semantic distance of the most difficult items of the Written 

Loanword Test (M = -0.21, SD = 1.81), t(44) = 2.66, p < .011, d = 0.39. The effect size 

was moderate and indicated a difference of just under half a standard deviation. 

 The results of the comparison for semantic difference between the easiest and 

most difficult items on the Aural Loanword Test and the easiest and most difficult items 

on the Written Loanword Test gave conflicting results. When interpreting the Semantic 

distance using the Rasch logit measures, a lower value indicates greater semantic distance 

and a higher, positive value indicates less semantic distance. These results showed that 

for the items on the aural test, the easiest items contained items with greater semantic 
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distance than the most difficult items. For items on the written test, the easiest items 

contained items with less semantic distance than the most difficult items. At this time it is 

unclear what exactly this outcome means. It is possible that the discrepancy of the rating 

scores contributed to a lack of precision in the final rating values that created mixed 

results. This issue is discussed again in the Limitations section. 

 

Pedagogical Implications  

  This study has produced three pedagogical implications. The first implication is 

that foreign language teachers should not assume that the English semantics of loanwords 

are known. Many loanwords require attention if learners are to acquire accurate semantic 

knowledge. The analyses showed that loanwords were consistently and significantly less 

well known than non-loanwords (see Table 27) because loanwords are highly susceptible 

to L1 orthographic, phonological, and semantic interference. Explicit instruction that is 

focused on the difference between the semantics of loanwords in Japanese and the 

semantics of loanwords in English should be incorporated into the foreign language 

curriculum of classroom educators. If explicit instruction is not conducted in the 

classroom, it means that acquiring the English semantics of loanwords by young Japanese 

English learners is dependent on their ability to implicitly identify the semantic 

differences amend them within their own knowledge of English semantics. Because 

loanword representations include Japanese L1 phonemic representations, instruction 

should be focused on phonological and orthographic knowledge as well. Learning the 

English semantics of loanwords should be an explicit area of study for Japanese learners. 
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Loanwords make up a large part of the Japanese language as shown by the Sanseido 

loanword dictionary (2010), which includes 48,100 entries. Given the widespread use of 

loanwords in Japanese, it is important that Japanese learners of English are taught to 

discern and understand the linguistic differences of these words as they are used in 

English and Japanese. 

The second implication is that Japanese learners of English need a better 

foundational understanding of English spelling. It was apparent from some of their 

responses that some participants were treating words similar to kanji (Chinese characters), 

that is, they memorized the general orthographic form of the word but not the individual 

letters. An example of this was the word secretary, and the word security. For both of 

these words, a large number of participants wrote 秘密 (himitsu), which means secret. 

This phenomenon has been previously described as synforms, which Laufer (1990) 

described as words with similar orthographic forms. Laufer was investigating the 

systematicity of learners’ errors as they related to words with similar construction. She 

found that second language English learners were susceptible to confusion between 

words that were orthographically similar, and that learner L1 lexical knowledge 

influenced the acquisition of L2 lexical forms. This finding indicates that for some lexis, 

participants were not decoding the orthography of the words, but instead were matching 

them to another word with similar orthography. 

The final pedagogical implication is that Japanese learners of English need better 

skill training and understanding of English phonology. Many respondents transferred 

Japanese L1 phonemic forms into their decoding of the English lexical forms. An 
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example of negative transfer was seen in responses to the word crop. The Rasch item 

difficulty estimates indicated that participants were more successful with this word on the 

written test (-1.11) than they were on the aural test (0.50). Many participants wrote the 

word 拍手 (hakusyu), which means to clap or applause. This example showed how 

inaccurate phonemic representations can cause learners to produce a phonologically 

similar but incorrect responses. More experience processing aural input and practice 

identifying English phonemes would increase the ability of Japanese English students to 

produce more clearly enunciated speech and to decode aural input into more accurate 

lexical forms.  
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CHAPTER 7 

CONCLUSION 

 

Summary of the Study 

 The purpose of this study was to investigate the written and aural receptive 

knowledge of Japanese university students regarding the acquisition of the English 

semantics of loanwords and non-loanwords matched for frequency, length, and part of 

speech. 

Research question 1 asked about the relationship between loanwords and non-

loanwords on tests of written and aural receptive knowledge. The results showed that 

loanword and non-loanword knowledge had a strong relationship with each other. A 

series of Pearson correlation analyses was conducted for the 135-item tests and 1K, 2K, 

and 3K word-frequency levels for a total of four analyses. The results consistently 

showed that all the test measures consistently correlated significantly with one another 

regardless of loanword status and modality (aural or written). This finding was important 

because it demonstrated that knowledge of loanwords was similar to knowledge of non-

loanwords within the first 3,000 high frequency words. Additionally, these findings 

showed that loanword knowledge was not different, and therefore was not greater than 

non-loanword knowledge. The Rasch person ability estimates for the Aural Loanword 

Test (M = -1.47) showed that this test was more difficult for participants than the Aural 

Non-Loanword Test (M = 0.07), and the Rasch person ability estimates for the Written 
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Loanword Test (M = -0.30) showed that this test was more difficult for participants than 

the Written Non-Loanword Test (M = 1.32). 

Research question 2a asked to what degree accuracy differed between tests of 

aural receptive loanword knowledge and written receptive loanword knowledge. This 

research question was answered by conducting a repeated-measures ANOVA and the 

follow-up paired samples t-tests between the 135-item written and aural loanword tests 

collectively as well as at the 1K, 2K, and 3K word-frequency levels. The results showed 

that the participants had consistently greater knowledge of written loanwords than aural 

loanwords. This result was partly attributable to the processing differences between 

listening and reading as reported by Milton et al. (2017). Aural input is generally more 

difficult to process than written input for a number of reasons including speech rate, 

phonological changes such as reductions, juncture, linking, and greater stress placed on 

working memory. In addition, in Japanese secondary school English language classes, 

students process much more written input than aural input. 

There was also a trend in which the participants had less knowledge of loanwords 

at lower frequency levels, a finding that has been widely reported for non-loanwords 

(Beglar, 2010; Nation, 2013). Less exposure to lower-frequency lexical items limits the 

opportunity to acquire those words (see Table 27). This tendency is particularly true for 

loanwords because entrenched L1 semantic, orthographic, and phonological information 

needs to be relearned to be compatible with the English form. Thus, loanwords are often 

more challenging to acquire than non-loanwords. 
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Research question 2b asked to what degree accuracy differed between the tests of 

aural and written receptive knowledge for non-loanwords and loanwords. This research 

question was answered by conducting repeated-measure ANOVAs and the follow-up 

paired samples t-tests between non-loanwords and loanwords on the full 135-item tests 

and the tests at the 1K, 2K, and 3K word frequency levels. The t-test results were 

unanimous and systematic: Non-loanwords were less difficult than loanwords. It is 

plausible that because non-loanwords did not have to compete with pre-existing 

orthographic, phonological, and semantic linguistic constructs, processes, or expectations, 

it was easier for the participants to acquire clearer, more accurate understandings of the 

semantics of non-loanwords than loanwords. 

The results for the three word-frequency levels showed the same trend as for 

research question 2a: As frequency decreased, so did knowledge of the words. As 

mentioned above, the relationship between frequency and L2 lexical knowledge is well 

documented (Beglar, 2010; Ellis, 2002; Nation, 2013). Because this relationship was the 

same for non-loanwords and loanwords, it highlights the equivalency of the importance 

of frequency for the successful acquisition of both types of words and suggests that where 

loanwords are concerned, a sufficient number of meetings with them eventually allows 

learners to overcome the effects of L1 transfer. 

Research question 3 asked about the degree to which semantic distance, 

concreteness/abstractness, phonological distance, number of syllables, number of 

phonemes, number of letters, English frequency, and frequency in Japanese predicted 

knowledge of aural and written loanwords and non-loanwords. Four multiple regression 
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analyses were conducted in which the dependent variables were the 135-item forms of 

the Written Loanword Test, Aural Loanword Test, Written Non-Loanword Test, and 

Aural Non-Loanword Test. 

The results for the Written Loanword Test regression (R2 = .54) showed that 

English frequency was the strongest predictor (r = .41), followed by semantic distance (r 

= -.20), and number of letters (r = .17); however, the results for the regressions for the 

Aural Loanword Test regression (R2 = .46), Written Non-Loanword Test (R2 = .62), and 

Aural Non-Loanword Test (R2 = .61), showed that English frequency was the only 

significant predictor (r = .37, .58, and .59, respectively). Frequency was the strongest 

predictor variable for all tests but had a smaller effect on the loanword tests. This result 

was likely due to phonological and orthographic processing interference and the transfer 

of L1 semantic representations of loanwords. Regardless of loanword status, frequency 

was a significant predictor of lexical knowledge because in both cases, it results in more 

opportunities for learning to occur. Although other predictors were not significant in the 

regression models, this might have been caused because one-third of the tests were made 

up of 1K items. Because the participants had a relatively good knowledge of the 1K items, 

the variance of the dependent variable was suppressed. 
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Limitations of the Study 

 The first limitation of the study was that the measure of semantic distance, created 

by enlisting raters to complete the Semantic Distance Rating Task, lacked measurement 

precision. Overall, the measure displayed good fit according to the Rasch model; 

however, the raters were inconsistent for some items. For example, the loanword driver 

had semantic distance ratings of 2, 3, 1, 6, 6, from the five raters, while the loanword 

stick had semantic distance ratings of 1, 6, 1, 5, 2 (The raters’ ratings are listed in the 

same order in both instances). These examples show extreme divergence between raters 

for these two items because the ratings of 1 (Completely the same) and 6 (Completely 

different) were on opposite ends of the rating scale. 

Although no rater consistently produced ratings that were the opposite of the other 

raters, this variation in scoring on some of the items suppressed the overall accuracy and 

power of the measure to differentiate items based on semantic distance. Because the 

raters were all highly proficient English and Japanese bilinguals involved in research, it is 

unlikely that they did not understand the task; however, they might have been 

inconsistent in their use of the rating scale because of incomplete knowledge or 

differences in their understanding of the semantics of some loanwords. Two examples of 

this lack of agreement were seen for the most difficult loanword on the Aural Loanword 

Test, access, and the most difficult loanword on the Written Loanword Test, bargain 

(Tables 31 and 32). It is unlikely that inconsistencies would have been caused by raters  
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thinking of different English meanings for the words because they were supplied with a 

definition for each word as well as the example sentence provided to the students. 

 The second limitation was a lack of a Japanese frequency corpus that included 

loanwords. The frequency rating task for loanwords did not produce a significant 

correlation between Japanese frequency and the Written Loanword Test or Aural 

Loanword Test results likely because loanwords are part of the Japanese L1, and that, for 

young Japanese adults, L1 word frequency has a negligible relationship with first 

language semantic representations. However, it is difficult to assess their relationship 

with this variable without an established corpus. 

The third limitation concerned the inclusion of the 1K word frequency level on 

the non-loanword and loanword tests. Because it is possible that the relatively good 

knowledge of the 1K word items suppressed the variance of the regression analyses, 

expanding to lower frequencies might ameliorate this issue. The other variables of the 

regression analyses might have produced more significant results if the 2K, 3K, and 4K 

word-frequency levels had been used. 

The fourth limitation is that the Aural Loanword Test, Aural Non-Loanword Test, 

Written Loanword Test, and Written Non-Loanword Test did not measure the complete 

span of participant knowledge for each vocabulary item. Credit was given for responses 

that aligned with semantic meaning as it was set within the context of the example 

sentence. This study did not measure all known semantics of the words, and therefore 

cannot claim to have measured the full spectrum of participant semantic knowledge. 
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Suggestions for Future Research 

 The results of this study indicate that English semantic knowledge of loanwords is 

less accurate than English semantic knowledge of non-loanwords. The exploratory 

analysis of the responses recorded for the loanword items access and bargain showed 

that loanwords lack a unified meaning and understanding of the accurate English 

semantics of loanwords by native Japanese speakers in this study. Future research is 

necessary to explore the semantic representations of loanwords. Understanding the type 

of semantic differences would also help in educating Japanese learners of English as to 

what those differences are. This research can be conducted by employing a mixed 

methods research approach in which interviews are used to clarify participant responses 

to the written tests. 

 As noted above, the raters differed considerably in their ratings of semantic 

distance. Future research in which raters produce judgments of semantic distance should 

include training and examples related to the task to help orient the raters to the task. 

Although example items were provided in the current study, no training items were 

provided. Additionally, where only definitions and examples of the loanwords were 

provided in English in the current study, it would be beneficial to provide a definition and 

example sentence for raters in Japanese as well. For instance, the word bargain could be 

used in a Japanese sentence such as この T シャツはバーゲンで買った (I bought this t-

shirt on sale). However, this might be the last research path necessary to explore before 

creating such a task, as the tentative exploratory analysis of the loanwords access and 

bargain revealed, there is a lack of unified meaning for loanwords. Before measuring that 
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distance, it is important to more comprehensively understand and represent the 

meaning—possibly multiple meanings—in Japanese. 

 Regarding the second limitation, there is a need for a frequency corpus of 

Japanese that includes loanwords. Because loanwords are such a large part of Japanese 

life and language, it is necessary to include them in a written or spoken corpus. This 

addition would ultimately also provide a more complete and accurate representation of 

Japanese linguistics. 

 This study was focused exclusively on measuring the written and aural semantic 

knowledge of loanwords in isolation in one sentence. Other research should extend into 

measuring the written and aural knowledge of loanwords and their effect on global 

comprehension in paragraph level or longer contexts. This approach would provide a 

greater understanding of whether the presence of loanwords aids or hinders the 

comprehension of reading and listening texts. 

 

Final Comments 

 The exploration and understanding of loanwords in Japan are important for 

English educators and researchers. Loanwords are prevalent and widely used in everyday 

life in Japan, which is a country constantly struggling with the issue of adequate English 

skills and education. The results of this research have demonstrated that loanwords serve 

as more of a hindrance than a help. In this sense, they can be viewed as an educational 

handicap that most Japanese native speakers must contend with in order to achieve 

accurate semantic understanding of English. This study helps clarify the role of 
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loanwords in English acquisition for Japanese and reaffirms the importance of empirical 

data over anecdotal evidence. 

 Most importantly, this research was useful because it upends and casts new 

understanding on loanwords in Japan. The position by Daulton (2008) and Harris (2019) 

that loanwords are for the most part helpful for learning or that they represent accurate 

receptive knowledge of English because they are known in Japanese has been repeated by 

almost all other researchers investigating loanwords in Japan. With the understanding and 

knowledge provided by this study, it is possible for educators to approach the instruction 

of loanwords with greater understanding and an effective pedagogical approach. 

Hopefully, the findings of this study have also shed a new understanding on the issue of 

loanwords and have aided in the promotion of research that approaches the topic with the 

methodological rigor and investigation that it deserves. 
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APPENDIX A 

 
INFORMED CONSENT FORM – ENGLISH VERSION 

 
 

Cross-linguistic Influence on Loanword Learnability in the Japanese Context 
 

For questions about the study, contact Chris Edelman, IEFL 
  
 Email address: AAAAAAAA@yahoo.com  
 

This consent form explains the study. Please read it carefully, and ask questions where 
you do not understand. If you do not have questions now, you may ask later.  
 
PURPOSE OF THE STUDY 
The purpose of this study is to compare student ability on loanwords with non-loanwords.  
 
PROCEDURES 
The instructor will use data from weekly vocabulary tests to compare student 
achievement on loanwords with non-loanwords.  
 
TIME COMMITMENT 
Participants will complete the 10 to 15 minute vocabulary tests every week.  
 
RISKS AND BENEFITS 
There are no known risks to participating in this study. The benefits that you may gain 
from this study are:  
 
1. A deeper understanding of the nature of loanwords. 

 
2. Vocabulary practice with a large number of vocabulary items. 
 
CONFIDENTIALITY 
Your individual privacy and the privacy of the university will be maintained in all written 
and published work and presentations resulting from the study. Confidentiality of records 
identifying the participants will be maintained by the use of pseudonyms. The data 
gathered will not be used for any purpose other than academic (i.e., publications, 
presentations/papers at conferences, dissertation). All data collected in the course of this 
study will be kept in locked cabinets in my office in Osaka.  
 
VOLUNTARY PARTICIPATION 
Use of the data is voluntary. You have the right to notify me at any time not to use your 
data from the vocabulary tests. 
 
PARTICIPANT STATEMENT: I have read the explanation provided to me. I have had 
all questions answered to my satisfaction, and I voluntarily agree to participate in this 
study. 
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SIGNATURE OF PARTICIPANT AND DATE 
 
 

 
RESEARCHER STATEMENT: I certify that I obtained the consent of the participant. I 
understand that I must give a signed copy of the informed consent form to the participant, 
and keep the original copy for 3 years after the completion of the study. 
 
 
SIGNATURE OF RESEARCHER AND DATE 
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APPENDIX B 
 

INFORMED CONSENT FORM – JAPANESE VERSION 
 

日本語文脈における借用語学習可能性に対する異言語間影響力 
 
 

本研究に関するお問い合わせは、IEFL Chris Edelman までお願いします。 

 電子メールアドレス AAAAAAAA@yahoo.com  

 

この同意書は、本研究について説明しています。熟読の上、不明な点は質問してくださ

い。今、質問がない場合でも、後で質問することができます。 

 

研究の目的 

この研究の目的は、学生の借用語に関する能力を、借用語でないものと比較することで

す。 

 

手順 

講師は毎週行われる語彙テストのデータを用いて、借用語と非借用語の学生の能力を比

較します。 

 

時間配分 

参加者は毎週 10分から 15分の単語テストに参加します。 

 

リスクとメリット 

この研究に参加することによる既知のリスクはありません。この研究によって得られる

可能性のある利益は以下の通りです。 

 

1. 借用語の性質についての深い理解。 

2. 多数の語彙を用いた語彙練習。 

 

守秘義務 

本研究の結果、執筆・出版されるすべての著作物および発表において、個人のプライバ

シーおよび+大学のプライバシーが維持されます。参加者を特定する記録の機密性は、

仮名の使用によって維持されます。収集したデータは、学術目的以外には使用されませ

ん（例：出版物、学会での発表・論文）。この研究の過程で収集されたすべてのデータ

は、大阪の私のオフィスにある鍵付きのキャビネットに保管されます。 

 

任意参加 

データ使用への参加は任意です。あなたには、あなたの語彙テストのデータを使用しな

いよう、いつでも私に通知する権利があります。 
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参加者の声明 

私は、私に提供された説明を読みました。私は、すべての質問に満足のいく回答を得た

ので、この研究に参加することに自発的に同意します。 

 

参加者の署名と日付 
 

________________________________________________________________________ 

 

研究者の声明： 

私は、参加者の同意を得たことを証明します。私は、インフォームド・コンセントの署

名入りコピーを参加者に渡し、その原本を研究終了後 3 年間保管しなければならないこ

とを理解しています。 

 

研究者の署名と日付 

 

________________________________________________________________________ 
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APPENDIX C 

 

JAPANESE VERSION OF THE BACKGROUND QUESTIONNAIRE 
 

 

英語学習についての背景調査 

 
 

氏名: ______________________________ 日付: ___________________ 

 

年齢: _____________________   性別:  男      女   

(◯を付けて下さい) 

 

専攻: ______________________________ 

 

Section I: テストスコアについて 

以下の各テストについて、もっとも最近の合計スコア（英検は何級を取得したか）およ

びリーディングセクションのスコア、受験した時期を記入して下さい。 

 

 

テスト 
合計スコア/級 

(例: 85) 

リーディングセクションのスコア 

(例: 24) 

受験した時期 

(例：2014年 3月) 

 
TOEFL 

 
  

 
 

 
  

 
TOEIC 

 
 

 
 

 
 

 
IELTS 

 
 

 
 

 
 

 

英検 
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Section II. 海外滞在経験について 

 

あなたの海外滞在経験について、もっとも最近のものから順に、滞在経験のある国およ

び滞在した時期、滞在期間、滞在目的を以下に記入して下さい。 

 

滞在した国 

(例: Canada) 

滞在した時期 

(例: 2012) 

滞在期間 

(例: 2週間) 

滞在目的 

(例: 

休暇、英語学習) 

 
1.  

 
 

 
 

 
 

 
2.  

 
 

 
 

 
 

 
3.  

 
 

 
 

 
 

 
4.  

 
 

 
 

 
 

 
5.  

 
 

 
 

 
 

 
 

Section III. 英語学習に関する経験について — 公教育外（学校外） 

 

公教育外（学校外）で、英語を学習した経験について、その教育機関、学習した時期、

学習期間を以下に記入して下さい。 

※典型例としては、塾や、英会話スクール、個人の英語レッスンなどが挙げられます。 

 

教育機関など 

(例: 塾、英会話スクール) 

学習した時期  

(例: 2008) 

学習期間 

(例: 1 年間) 

 
1.  

 
  

 
  

 
2.  

 
 

 
 

 
3.  

 
 

 
 

 
4.  

 
 

 
 

 
5.  
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APPENDIX D 

 

ENGLISH VERSION OF THE BACKGROUND QUESTIONNAIRE 

 
 

Your name: ______________________________ Date ______________ 
 
Age: ___________________________ Gender M / F 
 
Major field of study: ________________________ 
 
 
Section I: Test scores 
 
Write the most recent total score and reading test score (for Eiken, state which level you 
have achieved)  
 

Test  Total score 
(e.g., 84) 

Reading section score 
(e.g., 25) 

When you took the test 
(e.g., March, 2014) 

 
TOEFL 

 
  

 
 

 
  

 
TOEIC 

 
 

 
 

 
 

 
IELTS 

 
 

 
 

 
 

 
EIKEN 

   

 
Section II. Overseas Experience 
 
List the countries you have visited, when you visited them, and the length of your stay in 
that country in the order of the most recent to last. 
 

 
Country visited 
(e.g., Canada) 

When you visited 
the country  
(e.g., 2012) 

Length of your stay 
in the country  
(e.g., 2 weeks) 

Purpose of your 
visit (e.g., vacation, 

English study) 

 
1. 

   

 
2. 

   

 
3. 

   

 
4. 

   

 
5. 
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Section III. English Study Experience 
 
List any experience you have studying English outside of a formal school setting. Typical 
examples are juku, English conversation school, and private English lessons. 
 

Study context (e.g., juku, 
English conversation 

school 

 
When did you study? 

(e.g., 2008)? 

 
How long did you study? 

(e.g. 1 year) 

 
1. 

  

 
2. 

  

 
3. 

  

 
4. 

  

 
5. 
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APPENDIX E 

 

LOANWORD ITEMS 

 

Level Phonemes # of Letters Syllables POS Lexis 

1K 7 8 3 ADJ exciting 

 9 10 3 ADJ reasonable 

 4 4 1 ADJ live 

 3 4 1 ADJ real 

 4 5 1 ADJ quick 

 3 5 1 ADJ rough 

 4 5 1 ADJ clear 

 3 4 1 ADJ free 

 4 5 1 ADJ  clean 

 6 5 2 ADJ basic 

 6 5 2 ADJ local 

 5 4 2 ADJ wild 

 6 6 2 ADJ single 

 4 4 1 ADJ wide 

 3 3 1 ADJ fit  

 4 6 2 N cooler 

 6 6 2 N driver 

 10 8 4 N security 

 6 7 2 N trainer 

 7 9 3 N happening 

 5 5 1 N front 

 4 5 1 N stick 

 5 6 2 N master 

 4 4 1 N hope 

 4 4 1 N note 

 7 8 3 N position 

 4 5 1 N sense 

 5 7 2 N service 

 4 4 1 N sign 

 3 4 1 N part 

 6 7 2 V collect 

 3 3 1 V cut 

 4 3 1 V fly 

 6 6 2 V handle 

 4 4 1 V hunt 

 3 4 1 V miss 

 4 5 1 V reach 
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 6 6 2 V travel 

 2 4 1 V wear 

 4 4 1 V cost 

 7 7 2 V arrange 

 4 5 1 V fight 

 3 4 1 V beat 

 3 4 1 V deal  

 3 3 1 V tie 

2K 6 8 2 ADJ charming 

 6 8 2 ADJ gorgeous 

 5 7 1 ADJ pure 

 6 8 3 ADJ official 

 7 6 3 ADJ casual 

 6 7 2 ADJ classic 

 7 7 2 ADJ instant 

 4 4 1 ADJ smart 

 4 5 1 ADJ  Smooth  

 7 7 3 ADJ medical 

 7 8 3 ADJ innocent 

 10 10 4 ADJ mysterious 

 5 7 2 ADJ nervous 

 5 5 2 ADJ modern 

 3 5 1 ADJ sharp 

 10 10 4 N decoration 

 7 7 2 N propose 

 4 6 2 N manner 

 9 9 4 N mentality 

 6 6 2 N native 

 7 7 3 N quality 

 3 4 1 N seal 

 5 5 2 N style 

 6 7 2 N tension 

 5 6 2 N access 

 7 7 3 N benefit 

 4 4 1 N dump 

 8 8 3 N exercise 

 4 5 1 N fence 

 5 5 2 N image 

 4 6 2 V appeal 

 5 5 1 V claim 

 4 4 1 V spin 

 5 5 1 V print 
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 8 8 2 V instruct 

 4 4 2 V hire 

 4 4 1 V dive 

 7 7 3 V develop 

 4 4 1 V sink  

 5 5 2 V adapt 

 5 5 1 V grant 

 10 8 4 V identify 

 7 6 2 V locate 

 4 4 1 V wipe  

 5 5 1 V slide 

3K 5 6 2 ADJ severe 

 5 6 2 ADJ ethnic 

 5 5 2 ADJ moral 

 9 8 3 ADJ romantic 

 5 6 2 ADJ unique 

 7 8 2 ADJ concrete 

 8 9 3 ADJ sensitive 

 7 8 3 ADJ parallel 

 9 11 4 ADJ  alternative 

 6 7 3 ADJ initial 

 8 7 2 ADJ complex 

 8 8 3 ADJ domestic 

 7 6 3 ADJ manual 

 6 6 2 ADJ random 

 8 9 3 ADJ technical 

 3 3 1 N gap 

 5 4 2 N menu 

 6 6 2 N talent 

 3 5 1 N youth 

 8 9 3 N secretary 

 6 6 2 N volume 

 5 5 1 N slice 

 5 4 1 N text 

 5 4 1 N host 

 7 8 2 N campaign 

 6 7 3 N monitor 

 8 8 3 N feminist 

 5 7 2 N bargain 

 7 7 2 N consent 

 5 4 2 N demo 

 7 7 2 V suspend 
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 7 7 2 V inspire 

 10 9 4 V cooperate 

 4 4 1 V grip  

 7 7 2 V dictate 

 5 6 2 V reform 

 6 7 2 V recruit 

 4 4 1 V scan  

 4 6 2 V assess 

 6 6 2 V convey 

 6 6 2 V revive 

 4 4 1 V pose 

 5 5 2 V adopt 

 5 7 2 V reverse 

  7 7 2 V inflate 
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APPENDIX F 

 

NON-LOANWORD ITEMS 

 

Level Phonemes Syllables # of letters POS Lexis 

1K 8 3 9 ADJ important 

 10 3 9 ADJ dangerous 

 6 2 6 ADJ recent 

 5 2 6 ADJ afraid 

 7 3 7 ADJ amazing 

 7 2 6 ADJ stupid 

 3 1 3 ADJ mad 

 5 2 6 ADJ honest 

 6 2 5 ADJ exact 

 3 2 5 ADJ early 

 5 2 7 ADJ careful 

 3 1 4 ADJ blue 

 8 3 9 ADJ difficult 

 4 1 5 ADJ same  

 6 2 5 ADJ quiet 

 8 3 8 N relation 

 6 2 7 N freedom 

 2 1 3 N law 

 10 5 11 N possibility 

 11 4 12 N conversation 

 7 2 6 N moment 

 4 1 5 N truth 

 4 1 4 N self 

 3 1 4 N bill 

 4 1 5 N sleep 

 4 1 5 N dream 

 3 1 4 N wall 

 8 2 8 N interest 

 3 1 4 N fear 

 3 1 4 N view 

 8 3 8 V continue 

 7 2 7 V suggest 

 3 1 4 V come 

 2 1 3 V add 

 3 1 4 V lose 

 4 2 5 V allow 

 3 1 4 V know 
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 4 2 5 V carry 

 4 2 5 V worry 

 4 1 4 V want 

 4 1 5 V think 

 5 1 5 V spend 

 3 1 4 V fall 

 7 2 6 V expect 

 7 3 8 V consider 

2K 6 2 6 ADJ famous 

 9 4 9 ADJ available 

 6 3 7 ADJ similar 

 5 2 6 ADJ narrow 

 7 2 8 ADJ advanced  

 4 1 4 ADJ male 

 3 1 4 ADJ weak 

 5 2 5 ADJ solid 

 5 1 5 ADJ  proud 

 12 4 11 ADJ complicated 

 6 2 7 ADJ correct 

 5 2 5 ADJ shiny 

 8 4 8 ADJ economic 

 6 3 8 ADJ opposite 

 7 4 8 ADJ ordinary 

 10 4 10 N comparison 

 9 3 9 N equipment 

 7 3 8 N attitude 

 8 4 7 N society 

 7 2 8 N customer 

 6 2 6 N region 

 8 3 10 N depression 

 10 5 11 N association 

 4 2 6 N murder 

 6 2 6 N result 

 6 3 7 N article 

 5 1 6 N string 

 5 1 5 N plane 

 3 2 4 N army 

 5 3 5 N enemy 

 6 2 6 V reduce 

 7 2 7 V replace 

 7 2 7 V provide 

 7 2 7 V improve 
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 8 2 8 V describe 

 8 2 8 V maintain 

 4 1 4 V grab 

 4 2 6 V gather 

 4 1 4 V bend 

 5 1 6 V scream 

 9 3 9 V recognize 

 4 2 4 V quit 

 4 1 4 V fail 

 9 3 10 V illustrate 

 5 2 6 V remove 

3K 7 3 7 ADJ nuclear 

 11 4 11 ADJ significant 

 4 2 5 ADJ urban 

 3 2 5 ADJ eager 

 4 1 5 ADJ FALSE 

 7 3 8 ADJ internal 

 8 3 7 ADJ primary 

 5 2 7 ADJ wealthy 

 7 3 7 ADJ  radical 

 6 2 6 ADJ modest 

 7 3 8 ADJ ultimate 

 9 4 9 ADJ temporary 

 10 3 9 ADJ strategic 

 7 2 7 ADJ distant 

 7 3 9 ADJ athletic  

 8 3 8 N opponent 

 7 2 7 N climate 

 6 2 6 N device 

 9 4 10 N definition 

 9 3 10 N conclusion 

 8 3 9 N procedure 

 8 3 9 N passenger 

 8 3 6 N agency 

 7 3 8 N solution 

 8 3 8 N religion 

 9 3 11 N perspective 

 8 3 8 N graduate 

 7 5 10 N disability 

 9 4 10 N literature 

 4 1 5 N crop  

 6 2 7 V explore 
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 6 2 7 V compete 

 6 3 7 V acquire 

 7 2 6 V reject 

 7 3 7 V abandon 

 8 2 9 V transform 

 7 3 6 V enable 

 9 4 8 V evaluate 

 7 3 7 V inspire 

 7 3 6 V occupy 

 5 2 6 V permit 

 5 2 6 V reveal 

 5 1 7 V squeeze 

 5 2 7 V whisper 

  10 4 9 V negotiate 
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APPENDIX G 

 

MODIFIED LISTENING VOCABULARY LEVELS TEST 

 

 

 
Name ______________________________     Class ________________ 

 
これは単語力テストです。 英単語と例文が書いてあります。下線がある英語の意味に最

も合う日本語を a~d から 選択してくだいさい。 

 

問題例 1. waited: I waited for a bus.  

 

  a. 食べた 

  b. 待った 

  c. 見た 

  d. 寝た 

 

正解は b です。  

答えが全く分からない場合は、空白にしておいてください。しかし、わかる可能性があ

ると思ったら、どうぞ挑戦してみてください。 

 

Instructions in English: 

 

This is a vocabulary test. 

Please select the option a, b, c, or d which has the closest meaning to the word in bold. 

Example question 

 

hear: 1. waited: I waited for the bus. 

 

  a. cut 

  b. waited for 

  c. looked at 

  d. started 

 

The correct answer is b. 

 If you do not know the word at all, please do not answer the question and continue to the next 

question. However, if you think that you may know the word, please try to answer.  
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1.  

a. 解答(かいとう)  

b.休憩(きゅうけい)場所(ばしょ)  

c. 次(つぎ)の一歩(いっぽ)  

d. 基礎(きそ) 

 
2.  

a. 親(おや)  

b. 財布(さいふ)  

c. ペン  

d. くつ 

 
3.  

a. とても悪(わる)いこと 

b. 何(なに)もない こと 

c. とても良(よ)いこと  

d. 何(なに)か 

  
4.  

a. 本当(ほんとう)の  

b. 古(ふる)い  

c. 丸(まる)い  

d. 他(ほか)の  

 
5.  

a. 何(なん)人(ひと)か  

b. 誰(だれ)もいない  

c. 良(よ)い  

d. 古(ふる)い  

 
6.  

a. 長(なが)いあいだ  

b. とても速(はや)く  

c. 長距離(ちょうきょり)を  

d. あなたの家(いえ)へ  

 
7.  

a. 引(ひ)き起(お)こした 

b. 修理(しゅうり)した  

c. 説明(せつめい)した  

d. 理解(りかい)した  

 
8.  

a. 何(なに)もない  

b. 十分(じゅうぶん)な  

c. 少(すこ)しの  

d. 多(おお)くの  

 

9.  

a. 何時(なんじ)に  

b. 何(なに)の理由(りゆう)で 

c. どこへ 

d. どのように 

 
10.  

a. 絵(え)を描(えが)いた  

b. 話(はな)した  

c. 成長(せいちょう)した  

d. 激(はげ)しく泣(な)いた 

 
11.  

a. 開(あ)ける 

b. 思(おも)い出(だ)す  

c. 処理(しょり)する  

d. 信(しん)じる  

 
12.  

a. 海(うみ)  

b. テントを張(は)る所(ところ)  

c. 病院(びょういん) 

d. ホテル 

 
13. 

a. 直(なお)した 

b. 密閉(みっぺい)した 

c. 注意深(ちゅういぶか)く調(しら)べた 

d. 開(ひら)いた 

 
14. 

a. 湖(みずうみ) 

b. 幼児(ようじ) 

c. 指導者(しどうしゃ) 

d. 静(しず)かな場所(ばしょ) 

 
15. 

a. 過去(かこ) 

b. 衝撃(しょうげき)  

c. 夜(よる)  

d. 夏(なつ)  

 
16. 

a. 維持(いじ)する  

b. 拡大(かくだい)する  

c. 改良(かいりょう)する 

d. 入手(にゅうしゅ)する 
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17.  

a. 解答(かいとう)  

b. 休憩(きゅうけい)場所(ばしょ)  

c. 次(つぎ)の一歩(いっぽ)  

d. 基礎(きそ) 

 
18.  

a. 強(つよ)い  

b. 有名(ゆうめい)な  

c. 金持(かねも)ちの  

d. 怒(おこ)っている  

 
19.  

a. 引(ひ)き出(だ)し  

b. 車庫(しゃこ)  

c. 冷蔵庫(れいぞうこ)  

d. おり 

  
20.  

a. 酒場(さかば)  

b. 銀行(ぎんこう)  

c. 商店街(しょうてんがい)  

d. プール  

 
21.  

a. (. )ひざ 

b. 空白(くうはく)  

c. 円(えん)  

d. 大(おお)きな穴(あな)  

  
22.  

a. 注意(ちゅうい)にする 

b. ばか者(もの)  

c. 作家(さっか) 

d. 専門家(せんもんか) 

  
23.  

a. 実業家(じつぎょうか)  

b. 学生(がくせい)  

c. 大工(だいく)  

d. 兵士(へいし)  

  
24.  

a. 良(よ)い時節(じせつ) 

b. 質問(しつもん)  

c. お金(かね)  

d. 結果(けっか)  

 

25.  

a. 修理(しゅうり)した 

b. 二度(にど)見(み)た 

c. 熟考(じゅっこう)した 

d. 反対(はんたい)した  

 
26.  

a. 貸(か)す 

b. 落書(らくが)きする 

c. 掃除(そうじ)する 

d. 名前(なまえ)を書(か)く 

 
27.  

a. 戻(もど)ってきた 

b. 考(かんが)えた 

c. 断(ことわ)った 

d. 遅(おそ)くまで残(のこ)った 
 
28.  

a. お金(かね) 

b. 時間(じかん) 

c. 圧力(あつりょく) 

d. 汚(きたな)い言葉(ことば) 

 
29.  

a. 支援(しえん)した 

b. 順番(じゅんばん)を譲(ゆず)った 

c. 引(ひ)き合(あ)いに出(だ)した 

d. 答(こたえ)えた 

 
30.  

a. 白黒(しろくろ)の動物(どうぶつ) 

の一種(しゅ) 

b. 本棚(ほんだな) 

c. 隣人(りんじん) 

d. 軍隊(ぐんたい) 

 
31.  

a. 反復(はんぷく)された 

b. 譲渡(じょうと)された  

c. 値引(ねび)きされた  

d. 復元(ふくげん)された  
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32.  

a. 契約(けいやく)  

b. 複合物(ふくごうぶつ)  

c. 会社(かいしゃ)  

d. 予想(よそう)  

 
33.  

a. 牧師(ぼくし)  

b. 理由(りゆう)  

c. 後者(こうしゃ)  

d. 答(こた)え  

  
34.  

a. ふさがれた  

b. 分割(ぶんかつ)された  

c.金(きん)の縁取(ふちど)りがされた  

d. 舗装(ほそう)された 

 
35.  

a. 改善法(かいぜんほう)  

b. 飲食店(いんしょくてん)  

c. 調理法(ちょうりほう)  

d. 方程式(ほうていしき)  

 
36.  

a. 細菌(さいきん)  

b. 花(はな)の一種(いっしゅ)  

c. ラクダ  

d. 盗品(とうひん)  

 
37.  

a.観客(かんきゃく)  

b. 振(ふ)る舞(ま)い  

c. 大金(たいきん)  

d. 島(しま)  

 
38.  

a. 燃料 (ねんりょう ) 

b. 痛(いた)み止(ど)め  

c. 布(ぬの)  

d. 断熱材(だんねつざい)  

 
39.  

a. 他人(たにん)に話(はな)した  

b. 説明(せつめい)した  

c. 思(おも)いついた  

d. 批判(ひはん)した  

 

40.  

a. 博物館(はくぶつかん) 

b. 習慣(しゅうかん) 

c. 伝説(でんせつ)  

d. 定期的(ていきてき)な行事(ぎょうじ) 
 
41.  

a.完全(かんぜん)に変更(へんこう)された 

b. 真(ま)ん中(なか)にある 

c. 模倣(もほう)された 

d. 強制(きょうせい)された 

 
42.  

a. 時間(じかん) 

b. 支援(しえん) 

c. 問題(もんだい) 

d. 答(こた)え 

 
43.  

a. 発見(はっけん)した 

b. 検査(けんさ)した 

c. 頑張(がんば)った 

d. 祝(いわ)った 

 
44.  

a. 再検討(さいけんとう)した  

b. 受理(じゅり)した 

c. 複製(ふくせい)した 

d. 破棄(はき)した  

 
45.  

a. 椅子(いす)  

b. 空調(くうちょう)  

c.従業員(じゅうぎょういん) 

d. 雇用主(こようぬし) 

 
46. 

a. 忍耐力(にんたいりょく)  

b. 余暇(よか) 

c. 信念(しんねん) 

d. 知恵(ちえ)  

  
47.  

a. 約束(やくそく)  

b. ふた  

c. 皿(さら)  

d. ひも  
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48.  

a. 卒業(そつぎょう)した  

b. 泣(な)いた  

c. 死(し)んだ  

d. 心配(しんぱい)した  

 
49.  

a. 装飾品(そうしょくひん)にあふれた  

b. 貸(か)された  

c. 空(あ)き家(や)の  

d. 幽霊(ゆうれい)が出(で)る  

 
50.  

a. ピン  

b. 立方体(りっぽうたい) 状(じょう) 

の物(もの) 

c. マグカップ  

d. はがき  

 
51.  

a. 水(みず)に浸(ひた)す  

b. 皮(かわ)をむく  

c. 漂白(ひょうはく)する  

d. みじん切(ぎ)りする 

 
 52.  

a. 感謝(かんしゃ)されない  

b. 満足(まんぞく)していた 

c. 苦悩(くのう) していた 

d. 活発(かっぱつ)な  

 
53.  

a. 出発(しゅっぱつ)した  

b. 否定(ひてい)した 

c. 丘(おか)を下(くだ)った  

d. 悪化(あっか)した 

 
54.  

a. 避難(ひなん)させられた  

b. 身体検査(しんたいけんさ)された 

c. 驚(おどろ)かされた 

d. おとしいれられた 

 
 
 
 
 
 

55.  

a. 大志(たいし)  

b.共感(きょうかん)  

c. 創造性(そうぞうせい)  

d. 人生(じんせい)の楽(たの)しみ 

  
56.  

a. 自慢(じまん)する  

b. けがをする  

c. 働(はたら)きすぎる 

d. 甘(あま)やかす 

 
57.  

a. 外(そと)で食(た)べた 

b. 溺(おぼ)れた 

c. 深(ぶか)く掘(ほ)った 

d. 切(き)り落(お)とした 

 
58.  

a. よく成長(せいちょう)した 

b. 変化(へんか)した 

c. 残(のこ)った 

d. 始(はじ)まった 

 
59.  

a. 木(き)の枝葉(えだは)  

b. 柔(やわ)らかい靴(くつ)  

c. ふた 

d. 窓(まど)ガラス 

 
60.  

a. 暗(くら)くなった 

b. 減少(げんしょう)した 

c. 曇(くも)った 

d. 寒(さむ)くなった 
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APPENDIX H 

 

AURAL SEMANTIC DIFFERENCES TEST  

 

Name _________________________________                          A1 
 

聞き取った英語を日本語にしてください。漢字やひらがなで記すか説明を書いて

ください。カナを使って音を書かないようにしてください。それぞれの語の意味

をできる限り書いてください。ただし、辞書を使ったり人に聞いたりしないでく

ださい。できるだけ読みやすい字で答えてください。 

 

例) “animal”と聞こえた場合、「動物やどうぶつ」と書いてください。「アニマ

ル」と書かないでください。 

 

Instructions in English: 

 

Please translate the words you hear into Japanese while preserving the English meaning 

of each word as much as possible. You must use kanji or an explanation. You CANNOT 

rewrite the word phonologically (using kana). Try your best to give an answer for every 

word. You may NOT use a dictionary or talk to others. Please write your answers with 

clear handwriting. 

 

Example) If you hear “animal”, write 動物 (doubuttsu) or どうぶつ (doubuttsu). Don’t 

write アニマル (animaru) 

 
1. _____________________________ 28. _____________________________ 

 

2. _____________________________ 29. _____________________________ 

 

3. _____________________________ 30. _____________________________ 

 

4. _____________________________ 31. _____________________________ 

 

5. _____________________________ 32. _____________________________ 

 

6. _____________________________ 33. _____________________________ 

 

7. _____________________________ 34. _____________________________ 

 

8. ______________________________ 35. _____________________________ 

 

9. ______________________________ 36. _____________________________ 

 

(The item list has been cut for space. The full list includes 56 item lines) 



 

 

 

 

 259 

 

APPENDIX I 

 

MODIFIED NEW VOCABULARY LEVELS TEST 
 

Name ______________________________     Class ________________ 

 
これは単語力テストです。 英単語と例文が書いてあります。下線がある英語の意味に最

も合う日本語を a~d から 選択してくだいさい。 

 

問題例 1. waited: I waited for a bus.  

 

  a. 食べた 

  b. 待った 

  c. 見た 

  d. 寝た 

 

正解は b です。  

答えが全く分からない場合は、空白にしておいてください。しかし、わかる可能性があ

ると思ったら、どうぞ挑戦してみてください。 

 

Instructions in English: 

 

This is a vocabulary test. 

Please select the option a, b, c, or d which has the closest meaning to the word in bold. 

Example question 

see: 1. waited: I waited for the bus. 

 

  a. cut 

  b. waited for 

  c. looked at 

  d. started 

 

The correct answer is b. 

 If you do not know the word at all, please do not answer the question and continue to the next 

question. However, if you think that you may know the word, please try to answer.  
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1. grow: All the children grew. 

a. 絵を描いた 

b. 話した 

c. 成長した 

d. 激しく泣いた 

 

2. lake: People like the lake.  

a. 湖 

b. 幼児 

c. 指導者 

d. 静かな場所 

 

3. past: It happened in the past. 

a. 過去 

b. 衝撃  

c. 夜  

d. 夏 

 

4. nothing: He said nothing to me. 

a. とても悪いこと 

b. 何もない こと 

c. とても良いこと  

d. 何か 

 

5. actual: The actual one is larger. 

a. 本当の  

b. 古い  

c. 丸い  

d. 他の 

 

6. any: Does she have any friends? 

a. 何人か 

b. 誰もいない 

c. 良い  

d. 古い 

 

7. cause: He caused the problem. 

a. 引き起こした  

b. 修理した 

c. 説明した 

d. 理解した 

 

 

8. many: I have many things. 

a. 何もない 

b. 十分な 

c. 少しの  

d. 多くの 

 

9. where: Where did you go?  

a. 何時に 

b. 何の理由で 

c. どこへ 

d. どのように 

 

10. far: You have walked far! 

a. 長いあいだ  

b. とてもく  

c. 長距離を 

d. あなたの家へ 

 

11. affordable: This one is affordable. 

a. 気楽な 

b. とても難しい 

c. お求め安い 

d. 程遠い 

 

12. dirty: Your room is dirty. 

a. 土  

b. 黒い 

c. 堂々 

d. 不潔 

 

13. enter: We can enter over there. 

a. 入る 

b. 演芸する  

c. 見つける 

d. 当たる 

 

14. fellow: Is this the fellow? 

a. 犯罪者 

b. 仲間 

c. 先輩 

d. 雇用者 

 

 



 

 

 

 

 261 

15. glance: He glanced at it.  

a. 摑みかかる 

b. 一瞥する  

c. 笑い飛ばす 

d. 突貫する 
 

16. maintain: Can they maintain it?  

a.維持する 

b. 拡大する 

c. 改良する  

d. 入手する 

 

17. basis: This was used as the basis. 

a. 解答 

b. 休憩場所 

c. 次の一歩  

d. 基礎 

 

18. upset: I am upset.  

a. 強い 

b. 有名な 

c. 金持ちの 

d. 怒っている 

 

19. drawer: The drawer was empty. 

a. 引き出し  

b. 車庫 

c. 冷蔵庫  

d. おり 

 

20. pub: They went to the pub.  

a. 酒場 

b.銀行 

c. 商店街 

d. プール 
 

21. soldier: He is a soldier.  

a. 実業家 

b. 学生 

c. 大工 

d. 兵士 

 

 

22. result: They were waiting for the results.  

a. 良い時節  

b. 質問 

c. お金 

d. 結果 

 

23. resist: They resisted it. 

a. 修理した  

b. 二度見た  

c. 熟考した  

d. 反対した 

 

24. lend: She often lends her books. 

a.貸す 

b. 落書きする 

c. 掃除する  

d. 名前を書く 
 

25. pressure: They used too much pressure. 

a. お金 

b. 時間 

c. 圧力 

d. 汚い言葉 

 

26. refer: She referred to him.  

a. 支援した 

b. 順番を譲った 

c. 引き合いに出した 

d. 答えた 

 

27. army: They saw the army. 

a. 白黒の動物一種  

b. 本棚 

c. 隣人 

d. 軍隊 

 

28. knee: Take care of your knee. 

a.子供  

b. ひざ  

c. お金  

d. 持ち物 
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29. warn: They were warned. 

a. 押された  

b. 招かれた  

c. 警告された  

d. 召集された 

 

30. reserve: They have large reserves. 

a. 蓄え 

b. オーブン  

c. 借金 

d. 雇用者 

 

31. restore: It has been restored. 

a. 反復された 

b. 譲渡された 

c. 値引きされた  

d. ß された 

 

32. compound: They made a new compound. 

a. 契約 

b. 複合物 

c. 会社  

d. 予想 

 

33. latter: I agree with the latter. 

a.牧師 

b.理由 

c. 後者  

d. 答え 

 

34. pave: It was paved. 

a. ふさがれた 

b. 分割された 

c. 金の縁取りがされた  

d. 舗装された 

 

35. remedy: We found a good remedy. 

a. 改善法 

b. 飲食店 

c. 調理法  

d. 方程式 

 

36. bacterium: They didn’t find a single 

bacterium.  

a. 細菌 

b. 花の一種 

c. ラクダ  

d. 盗品 

 

37. behavior: Look at her behavior! 

a. 観客 

b. 振る舞い  

c. 大金  

d.島 

 

38. fuel: Do you have any fuel? 

a. 燃料 

b. 痛み止め 

c.布 

d. 断熱材 

 

39. conceive: Who conceived the idea? 

a. 他人に話した  

b. 説明した 

c. 思いついた  

d. 批判した 

 

40. legend: It is now a legend.  

a. 博物館 

b. 習慣 

c. 伝説 

d. 定期的な行事 

 

41. impose: This was imposed. 

a. 完全に変更された 

b. 真ん中にある 

c. 模倣された 

d. 強制された 

 

42. solution: There is no solution. 

a. 時間  

b. 支援  

c. 問題  

d.答え 
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43. celebrate: We have celebrated a lot 

recently. 

a. 発見した  

b. 検査した  

c. 頑張った  

d. 祝った 

 

44. reward: He got a good reward. 

a. 褒め言葉 

b. 家での手伝い  

c. 報酬 

d. 聴衆 
 

45. personnel: I don’t like the personnel 

there. 

a. 椅子 

b. 空調 

c. 従業員  

d. 雇 

 
46. patience: He has a lot of patience. 

a. 忍耐力  

b. 余暇 

c. 信念 

d. 知恵  

  

47. strap: She broke the strap. 

a. 約束  

b. ふた  

c. 皿  

d. ひも  

  

48. weep: He wept. 

a. 卒業した  

b. 泣いた  

c. 死んだ  

d. 心配した  

 

49. haunt: This house is haunted. 

a. 装飾品にあふれた  

b. 貸された  

c. 空き家の  

d. 幽霊が出る  

50. cube: I need one more cube. 

a. ピン  

b. 立方体 状の物 

c. マグカップ  

d. はがき  

  

51. peel: Shall I peel it? 

a. 水に浸す  

b. 皮をむく  

c. 漂白する  

d. みじん切りする 

 

 52. distress: He felt distressed. 

a. 感謝されない  

b. 満足していた 

c. 苦悩していた 

d. 活発な  

 

53. depart: She departed yesterday. 

a. 出発した  

b. 否定した 

c. 丘を下った  

d. 悪化した 

 

54. romance: They had a short romance. 

a. 避難させられた  

b. 身体検査された 

c. 驚かされた 

d. おとしいれられた 

 

55. ambition: He has no ambition. 

a. 大志 

b.共感  

c. 創造性  

d. 人生の楽しみ 

  

56. dash: They dashed over it. 

a. 自慢する  

b. けがをする  

c. 働きすぎる 

d. 甘やかす 
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57. drown: People have drowned here. 

a. 外で食べた 

b. 溺(おぼ)れた 

c. 深く掘った 

d. 切り落とした 

 

58. originate: It originated here. 

a. よく成長した 

b. 変化した 

c. 残った 

d. 始まった 

 

59. leaf: He touched the leaf. 

a. 木の枝葉  

b. 柔(やわ)らかい靴 

c. ふた 

d. 窓ガラス 

 

60. amateur: She is an amateur player. 

a. 暗くなった 

b. 減少した 

c. 曇った 

d. 寒くなった 

 



 

 

 

 

 265 

APPENDIX J 

 

WRITTEN SEMANTIC DIFFERENCES TEST 
 

Name ______________________________                      A1 
 

語を英語の意味に注目して日本語にしてください。漢字で記すか説明を書いてく

ださい。カナを使って音を書かないようにしてください。それぞれの語の意味を

できる限り書いてください。ただし、辞書を使ったり人に聞いたりしないでくだ

さい。できるだけ読みやすい字で答えてください。 

 

例) 

“animal”と見えた場合、「動物やどうぶつ」と書いてください。「アニマル」と

書かないでください。 

 

Instructions in English: Please translate the words into Japanese while preserving the 

English meaning of each word as much as possible. You must use kanji or an explanation. 

You CANNOT rewrite the word phonologically (using kana). Try your best to give an 

answer for every word. You may NOT use a dictionary or talk to others. Please write 

your answers with clear handwriting. 

 

Example) If you see “animal”, write 動物 (doubuttsu) or どうぶつ (doubuttsu). Don’t 

write アニマル (animaru) 

 
1. _____________________________ 28. ______________________________ 

 

2. _____________________________ 29. ______________________________ 

 

3. _____________________________ 30. ______________________________ 

 

4. _____________________________ 31. ______________________________ 

 

5. _____________________________ 32. ______________________________ 

 

6. _____________________________ 33. ______________________________ 

 

7. _____________________________ 34. ______________________________ 

 

8. ______________________________ 35. ______________________________ 

 

(The item list has been abridged for space. The full list includes 56 item lines) 
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APPENDIX K 

 

LOANWORD FREQUENCY RATING TASK 

 
下記は日本語における借用語のリストです。これらの語を普段見たり聞いたりする頻度

を１〜4の数字で表してください。このタスクはあなたの日本語での経験をもとに答え

てください。英語を見たり聞いたりしたときではありません。 

 

Instructions in English: The following is a list of English loanwords in Japanese. Please 
rate how often you may see or hear these words in Japanese in your daily life on the 
following scale: 1 (Very uncommon) to 4 (Very common). This task is about your 
experiences in Japanese, and not hearing or seeing the words in English. 
 

 

まったく 

見聞きしない 

あまり 

見聞きしない 時々見聞きする 

 

よく見聞きする 

exciting 1 2 3 4 

reasonable 1 2 3 4 

live 1 2 3 4 

real 1 2 3 4 

quick 1 2 3 4 

rough 1 2 3 4 

clear 1 2 3 4 

free 1 2 3 4 

clean 1 2 3 4 

basic 1 2 3 4 

local 1 2 3 4 

wild 1 2 3 4 

single 1 2 3 4 

wide 1 2 3 4 

fit  1 2 3 4 

cooler 1 2 3 4 

driver 1 2 3 4 

security 1 2 3 4 

trainer 1 2 3 4 

happening 1 2 3 4 

front 1 2 3 4 

game 1 2 3 4 

master 1 2 3 4 
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hope 1 2 3 4 

note 1 2 3 4 

position 1 2 3 4 

sense 1 2 3 4 

service 1 2 3 4 

sign 1 2 3 4 

part 1 2 3 4 

collect 1 2 3 4 

cut 1 2 3 4 

fly 1 2 3 4 

handle 1 2 3 4 

hunt 1 2 3 4 

miss 1 2 3 4 

reach 1 2 3 4 

travel 1 2 3 4 

wear 1 2 3 4 

cost 1 2 3 4 

arrange 1 2 3 4 

announce  1 2 3 4 

beat 1 2 3 4 

deal  1 2 3 4 

tie 1 2 3 4 

charming 1 2 3 4 

gorgeous 1 2 3 4 

pure 1 2 3 4 

official 1 2 3 4 

casual 1 2 3 4 

classic 1 2 3 4 

instant 1 2 3 4 

smart 1 2 3 4 

Smooth  1 2 3 4 

medical 1 2 3 4 

innocent 1 2 3 4 

mysterious 1 2 3 4 

nervous 1 2 3 4 

modern 1 2 3 4 
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sharp 1 2 3 4 

decoration 1 2 3 4 

identity 1 2 3 4 

manner 1 2 3 4 

mentality 1 2 3 4 

native 1 2 3 4 

quality 1 2 3 4 

seal 1 2 3 4 

style 1 2 3 4 

tension 1 2 3 4 

access 1 2 3 4 

benefit 1 2 3 4 

dump 1 2 3 4 

exercise 1 2 3 4 

fence 1 2 3 4 

image 1 2 3 4 

appeal 1 2 3 4 

claim 1 2 3 4 

spin 1 2 3 4 

print 1 2 3 4 

instruct 1 2 3 4 

hire 1 2 3 4 

dive 1 2 3 4 

develop 1 2 3 4 

sink  1 2 3 4 

adapt 1 2 3 4 

grant 1 2 3 4 

identify 1 2 3 4 

locate 1 2 3 4 

wipe  1 2 3 4 

slide 1 2 3 4 

severe 1 2 3 4 

ethnic 1 2 3 4 

moral 1 2 3 4 

romantic 1 2 3 4 

unique 1 2 3 4 
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concrete 1 2 3 4 

sensitive 1 2 3 4 

parallel 1 2 3 4 

alternative 1 2 3 4 

initial  1 2 3 4 

complex 1 2 3 4 

domestic 1 2 3 4 

manual 1 2 3 4 

random  1 2 3 4 

technical 1 2 3 4 

gap 1 2 3 4 

menu 1 2 3 4 

talent 1 2 3 4 

youth 1 2 3 4 

secretary 1 2 3 4 

volume 1 2 3 4 

slice 1 2 3 4 

text 1 2 3 4 

host 1 2 3 4 

campaign 1 2 3 4 

monitor 1 2 3 4 

feminist 1 2 3 4 

bargain 1 2 3 4 

consent 1 2 3 4 

demo 1 2 3 4 

suspend 1 2 3 4 

inspire 1 2 3 4 

cooperate 1 2 3 4 

grip  1 2 3 4 

dictate 1 2 3 4 

reform 1 2 3 4 

recruit 1 2 3 4 

scan  1 2 3 4 

assess 1 2 3 4 

convey 1 2 3 4 

revive 1 2 3 4 
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pose 1 2 3 4 

adopt 1 2 3 4 

reverse 1 2 3 4 

celebrate 1 2 3 4 
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APPENDIX L 

 

LOANWORD SEMANTIC DISTANCE RATING TASK 

 

The following is a list of words in English that are also loanwords in Japanese. Please 

rate how close the meaning of these loanwords is to their English counterpart based on 

the following scale: 1 (Completely the same) to 6 (Completely different). This semantic 

distance is based on meaning, and not part of speech. Please use your intuition as well as 

the reference materials provided. There are no time limits or restrictions. 

 
下記のリストは英単語でもあり、日本語に入っている外来語でもあります。これらの外

来語がどれほど元の英単語の意味に近いかを、１～６の数字で評価してください：１（

完全に同じ）から６（完全に異なる）この相違は意味をもとに評価してください。品詞

の相違ではありません。必要であれば調べても構いません。時間制限はありません。 

 

 

完全に 

同じ 

ほとんど 

同じ 

なんらか

同じ 

なんらか 

異なる 

ほとんど

異なる 

完全に 

異なる 

exciting 1 2 3 4 5 6 

reasonable 1 2 3 4 5 6 

live 1 2 3 4 5 6 

real 1 2 3 4 5 6 

quick 1 2 3 4 5 6 

rough 1 2 3 4 5 6 

clear 1 2 3 4 5 6 

free 1 2 3 4 5 6 

clean 1 2 3 4 5 6 

basic 1 2 3 4 5 6 

local 1 2 3 4 5 6 

wild 1 2 3 4 5 6 

single 1 2 3 4 5 6 

wide 1 2 3 4 5 6 

fit  1 2 3 4 5 6 

cooler 1 2 3 4 5 6 

driver 1 2 3 4 5 6 

security 1 2 3 4 5 6 

trainer 1 2 3 4 5 6 

happening 1 2 3 4 5 6 
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front 1 2 3 4 5 6 

game 1 2 3 4 5 6 

master 1 2 3 4 5 6 

hope 1 2 3 4 5 6 

note 1 2 3 4 5 6 

position 1 2 3 4 5 6 

sense 1 2 3 4 5 6 

service 1 2 3 4 5 6 

sign 1 2 3 4 5 6 

part 1 2 3 4 5 6 

collect 1 2 3 4 5 6 

cut 1 2 3 4 5 6 

fly 1 2 3 4 5 6 

handle 1 2 3 4 5 6 

hunt 1 2 3 4 5 6 

miss 1 2 3 4 5 6 

reach 1 2 3 4 5 6 

travel 1 2 3 4 5 6 

wear 1 2 3 4 5 6 

cost 1 2 3 4 5 6 

arrange 1 2 3 4 5 6 

announce  1 2 3 4 5 6 

beat 1 2 3 4 5 6 

deal  1 2 3 4 5 6 

tie 1 2 3 4 5 6 

charming 1 2 3 4 5 6 

gorgeous 1 2 3 4 5 6 

pure 1 2 3 4 5 6 

official 1 2 3 4 5 6 

casual 1 2 3 4 5 6 

classic 1 2 3 4 5 6 

instant 1 2 3 4 5 6 

smart 1 2 3 4 5 6 

Smooth  1 2 3 4 5 6 

medical 1 2 3 4 5 6 

innocent 1 2 3 4 5 6 
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mysterious 1 2 3 4 5 6 

nervous 1 2 3 4 5 6 

modern 1 2 3 4 5 6 

sharp 1 2 3 4 5 6 

decoration 1 2 3 4 5 6 

identity 1 2 3 4 5 6 

manner 1 2 3 4 5 6 

mentality 1 2 3 4 5 6 

native 1 2 3 4 5 6 

quality 1 2 3 4 5 6 

seal 1 2 3 4 5 6 

style 1 2 3 4 5 6 

tension 1 2 3 4 5 6 

access 1 2 3 4 5 6 

benefit 1 2 3 4 5 6 

dump 1 2 3 4 5 6 

exercise 1 2 3 4 5 6 

fence 1 2 3 4 5 6 

image 1 2 3 4 5 6 

appeal 1 2 3 4 5 6 

claim 1 2 3 4 5 6 

spin 1 2 3 4 5 6 

print 1 2 3 4 5 6 

instruct 1 2 3 4 5 6 

hire 1 2 3 4 5 6 

dive 1 2 3 4 5 6 

develop 1 2 3 4 5 6 

sink  1 2 3 4 5 6 

adapt 1 2 3 4 5 6 

grant 1 2 3 4 5 6 

identify 1 2 3 4 5 6 

locate 1 2 3 4 5 6 

wipe  1 2 3 4 5 6 

slide 1 2 3 4 5 6 

severe 1 2 3 4 5 6 

ethnic 1 2 3 4 5 6 
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moral 1 2 3 4 5 6 

romantic 1 2 3 4 5 6 

unique 1 2 3 4 5 6 

concrete 1 2 3 4 5 6 

sensitive 1 2 3 4 5 6 

parallel 1 2 3 4 5 6 

alternative 1 2 3 4 5 6 

initial  1 2 3 4 5 6 

complex 1 2 3 4 5 6 

domestic 1 2 3 4 5 6 

manual 1 2 3 4 5 6 

random 1 2 3 4 5 6 

technical 1 2 3 4 5 6 

gap 1 2 3 4 5 6 

menu 1 2 3 4 5 6 

talent 1 2 3 4 5 6 

youth 1 2 3 4 5 6 

secretary 1 2 3 4 5 6 

volume 1 2 3 4 5 6 

slice 1 2 3 4 5 6 

text 1 2 3 4 5 6 

host 1 2 3 4 5 6 

campaign 1 2 3 4 5 6 

monitor 1 2 3 4 5 6 

feminist 1 2 3 4 5 6 

bargain 1 2 3 4 5 6 

consent 1 2 3 4 5 6 

demo 1 2 3 4 5 6 

suspend 1 2 3 4 5 6 

inspire 1 2 3 4 5 6 

cooperate 1 2 3 4 5 6 

grip  1 2 3 4 5 6 

dictate 1 2 3 4 5 6 

reform 1 2 3 4 5 6 

recruit 1 2 3 4 5 6 

scan  1 2 3 4 5 6 
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assess 1 2 3 4 5 6 

convey 1 2 3 4 5 6 

revive 1 2 3 4 5 6 

pose 1 2 3 4 5 6 

adopt 1 2 3 4 5 6 

reverse 1 2 3 4 5 6 

celebrate 1 2 3 4 5 6 
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