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ABSTRACT 

Factors Affecting the Holistic Listening of Japanese Learners of English 

Masayasu Aotani 

Doctor of Education 

Temple University, 2011 

 

The holistic listening comprehension of 112 Kyoto University students, 

operationalized as TOEFL iBT listening (long listening), was investigated with a 

battery of 12 tests, including a phoneme and word recognition test, a test of short 

10-second listening, a test of long 3- to 5-minute listening, a reading 

comprehension of listening scripts test, listening and reading cloze tests, a gap-

filling test designed to assess syntactic awareness, a grammatical error detection 

test, and the Vocabulary Size Test. 

Rasch analyses were employed to yield person ability measures; these 

measures were used for correlation studies, a series of linear regression analyses, 

principal components analysis, and structural equation modeling. 

Long listening correlated most strongly with the reading comprehension test 

(.756) and the listening cloze test (.705), and these two variables explained as much 

variance in long listening as all the variables combined in a linear regression (68%). 

Of the two prominent components yielded by a principal components analysis, 

capturing sounds and processing for meaning, long listening loaded significantly  
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only on processing for meaning (.727) and showed no notable loading on capturing 

sounds. 

When long listening comprehension was viewed as a two-stage activity 

consisting of capturing input and processing that input for meaning, the participants 

were found to rely mainly on processing for meaning. As a result, long/holistic 

listening had more in common with reading comprehension than with short 

listening, for which the first stage of input capture was more important. 

As a part of this study, long listening was expressed as a product of aural 

word recognition and processing for meaning as in the Simple View of Reading, 

where reading comprehension is regarded as a product of decoding and linguistic 

comprehension. While the Simple View of Reading typically accounts for 48% of 

the variance in reading comprehension, its listening counterpart in this study 

explained up to 58% of the variance; as much as an improved version of the Simple 

View of Reading named the Component Model of Reading. 

The identification of the structural equation models required an additional 

component for a total of three latent variables; availability of written text, aural 

activities, and processing for meaning. The three-latent-variable model for long 

listening incorporated all the variables as indicators except for the grammatical 

error detection due to its insignificant contribution to holistic understanding. 

Generally speaking, structural equation approach produced models which were in 

good qualitative agreements with correlation studies, principal components analysis, 

and multiple regression; thus, providing an integrative view and a unified treatment 
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of the participants’ proficiency with a focus on long listening. 

Overall, the results highlighted the importance of processing for meaning, a 

skill largely shared with reading comprehension, for the long listening 

comprehension of Kyoto University students. This finding indicates a transfer of 

meaning formation skill from L1 and L2 reading to L2 listening. 
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CHAPTER 1 

INTRODUCTION 

 

The Background of the Issue 

Listening skills remain one of the most elusive in the sense that native level 

listening proficiency is all but impossible to achieve for most foreign language 

learners even after decades of practice and exposure to the target language. This 

observation is applicable to English as a second language (ESL) and English as a 

foreign language (EFL) situations alike. In view of the fact that listening 

comprehension improves significantly even after three to four weeks of study 

abroad (Brecht, Davidson, & Ginsberg, 1995; Kinginger, 2008; Llanes & Muñoz, 

2009), the slow progress following the initial burst of improvement, as well as the 

seeming impossibility of achieving near-native ability, has frustrated learners and 

teachers and mystified researchers for the past several decades. A systematic 

undertaking to remedy this situation has been long overdue. 

Both listening and reading are categorized as input processing and have 

often been regarded as fundamentally the same psycholinguistic process except for 

the mode of input, as is clear in various models of listening and reading. Because of 

the prevalence of this unitary view, and also because of the technical difficulties 

associated with its measurement and analysis, listening comprehension research has 

lagged behind that of reading comprehension considerably. Partly due to this 

situation, listening researchers have had to borrow heavily from the field of reading 
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research, adopting the findings and adapting the theories of researchers in that field. 

Undoubtedly, this practice has contributed considerably to our current 

understanding of listening comprehension. While the old adage of not reinventing 

the wheel might apply to this situation, it is also true that others’ wheels fit your 

vehicle only so well. 

The dual process view, which seems to be enjoying broad acceptance of late, 

is based on the belief that there are significant differences between listening and 

reading comprehension (H. D. Brown, 1994; Lund, 1991; Maeng, 2006; Mecartty, 

2000; Murphy, 1996; Park, 2004; I. Thompson, 1995). In this view, listening is not 

simply a phonological version of reading, just as reading is not a silent version of 

listening. For example, back tracking and rereading are options unavailable to 

listeners. These are just two of the many reasons why listening research is 

important as a standalone subfield in the field of teaching English to speakers of 

other languages (TESOL). 

We should appreciate the fact that listening has a much longer history in the 

evolution of human language than reading. Babies learn to listen without any 

explicit instruction while literacy is gained only after an extended period of 

schooling. The fact that listening involves more, and more widely spread parts of 

the brain is generally regarded as reflecting its earlier development in the evolution 

of the human brain. It might be for these reasons that reading requires phonological 

processing in addition to the more obvious necessity for orthographic recognition 

(Perfetti, 1999). There is little doubt that listening is a more fundamental skill than 

 2



reading for human linguistic activity, and for this reason, it is not possible to grasp 

the true nature of human language, including its acquisition, either as a native or a 

foreign tongue, without a thorough understanding of this core skill of listening. 

Starting with the sensory perception of sounds and ending with the 

construction of meaning, listening comprehension involves both microscopic, 

localized skills and more macroscopic, global skills. As such, it is an interplay of 

bottom-up and top-down processing. Purely linguistic skills including phonological, 

semantic, and syntactic skills should be augmented by pragmatic skills as well as 

world knowledge and life experience. There is surface meaning universal to every 

listener, and there is implied meaning, which can be highly context dependent. The 

same utterance can carry entirely different meanings depending on who it is 

delivered to and the context in which it is uttered, as each listener’s meaning 

formation is necessarily a function of that person’s schema. When we take into 

account the number and complexity of the processes involved in second language 

listening, the enormity of the task seems overwhelming. The involvement of these 

different processes and the wide variety of skills that are required for successful 

comprehension lead to the high level of difficulty in comprehension, and that 

necessitates a multi-dimensional and multi-faceted analysis of the subskills 

underlying listening comprehension. 
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Statement of the Problem 

Listening is known as “the final frontier” among language learners and 

teachers alike, as it is one skill that refuses to approach native level despite years or 

even decades of practice. Japanese learners of English are no exception to this 

general rule. This is a problem that requires immediate and focused attention, as 

60% of a typical adult’s communicative activity involves listening to others and the 

ill effects of poor listening skills are not limited to listening comprehension alone. 

Poor listening skills negatively affect interactive language use, necessitating the 

frequent use of strategies such as confirmation checks and requests for repetition. 

While useful for maintaining communicative effectiveness, the use of these 

strategies severely interrupts the natural flow of conversation. Poor input 

processing also exerts a negative effect on language learning from auditory input. 

For instance, it is believed that the sounds one cannot hear accurately are difficult 

to produce, so in this sense, improving listening skills is crucial to achieving 

speaking fluency. In turn, speaking fluency is plausibly related to writing fluency if 

not accuracy. While listening is a distinct subfield of language learning/teaching 

research, it is not a separate stand-alone unit but one essential hub in a large 

network of skills contributing to overall language proficiency. 

Despite these convincing reasons for investigating listening comprehension, 

listening research still lags far behind research into reading comprehension. 

Because listening and reading require similar processing skills once the text is input 

into the cognitive system by the sensory organs, researchers investigating listening 
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comprehension can borrow a great deal from reading comprehension research. 

Nevertheless, there are characteristics unique to listening according to the well 

accepted dual process view. We indeed need to accumulate more research and 

measurements about listening comprehension in order to better understand the key 

processes that underlie listening comprehension. 

This study is one attempt to remedy the problematic state of listening 

research by addressing the problems enumerated below. 

1. Classroom studies of factors affecting listening comprehension are limited. 

This issue includes factors that directly lead to improvements in instruction and 

learning rather than factors of purely psycholinguistic interest. 

2. Although there is research comparing reading comprehension with listening 

comprehension and research into the effect of the availability of a script while 

listening, there is little research on the similarities and differences between 

listening and reading when comparable materials are read or listened to. 

3. A relatively large amount of variance in the listening comprehension construct 

is unaccounted for. The amount of variance in second language (L2) listening 

comprehension that can be explained in terms of subfactors is often less than 

50%. Second language acquisition (SLA) researchers have not identified the 

remaining variance to date. 

4. There are limitations associated with the operationalization of linguistic skills 

and subskills in studies of listening comprehension. In many studies, second 

language (L2) proficiency is operationalized only as lexical knowledge and 
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grammatical knowledge. Other skills are often similarly operationalized with 

limited and potentially biased measures. 

5. The relationships among different measures of L2 proficiency, with an 

emphasis on reading and listening skills, are not entirely clear. There are many 

measures of listening and reading as well as their subskills, yet the 

relationships among them have not been investigated thoroughly. 

6. While there are many qualitative and conceptual frameworks for listening, little 

effort has been made to create and test a quantitative formula comparable to the 

Simple View of Reading or the Component Model of Reading that can 

potentially facilitate further understanding of the factors affecting listening 

comprehension. 

 

Purposes of the Study 

The first general purpose of this study is to examine the unique 

characteristics of the English proficiency, mainly listening and reading, of the 

students attending one of Japan’s most prestigious universities. In this study, I 

exclusively focus on “comprehensive or informational listening” à la Rost (2002, p. 

158). There are reasons to believe that students at top Japanese universities have a 

distinctly different English proficiency profile, as is exemplified by their TOEFL 

iBT scores. For example, Kyoto University1 students’ average TOEFL iBT scores  

                                                 
1 It is customary at Kyoto University to reveal its identity in academic papers at the 
author’s discretion. Oral permission was also obtained from Kyoto University to 
use the real name in this dissertation. 
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and those of all Japanese examinees are presented in Table 1.  

Table 1. Average TOEFL iBT Scores: All Japanese Examinees vs. Kyoto University 
Students 
 Reading Listening Speaking Writing Total 
All Japanese 16 16 15 18 65 
Kyoto University 23 19 15 22 78 
Note. Due to rounding, the total of the section averages do not match the average 
total score. The All Japanese average was from 2007(Educational Testing Service, 
2009), while Kyoto University’s average was a cumulative average over three years 
(2007-2010) and only scores submitted voluntarily are included. For the sake of 
comparison, the average TOEFL iBT scores for all admitted international students 
at Princeton University are: Reading 29, Listening 28, Speaking 24, Writing 27, 
and Total 108 (Princeton University, n.d.). 
 

Particularly notable is the fact that the Speaking section averages are the 

same and the Reading score is considerably higher for Kyoto University students, 

with Writing and Listening somewhere in between. Other reasons, including 

vocabulary size, logical and critical thinking skills, and first language (L1) 

proficiency, also support the idea that their English proficiency profile might differ 

from most other Japanese university students. Therefore, it is important to conduct 

research on their proficiency profiles, given that so little is known about this 

particular group of English language learners. 

The second general purpose is to investigate the source of difficulty this 

particular group of learners face in learning to listen as well as to identify potential 

remedies. There might be physiological reasons behind nonnative speakers’ 

difficulty in reaching or even approaching native speaker levels of listening ability; 

however, these reasons are beyond the scope of this research. Despite this 

limitation, knowing the exact nature of the weaknesses of nonnative speakers in 
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general and of the participants in this study in particular should shed light on the 

specific problems they encounter. 

The first specific purpose of this study is to investigate the proficiency 

profiles of Japanese university students studying at a prestigious national university. 

The primary emphasis is on developing a profile for listening comprehension and 

the secondary emphasis is on developing a profile for reading comprehension. To 

this end, measurements of different aspects of their English language proficiency 

have been made employing mostly standard tools such as a TOEFL-type listening 

comprehension test, a reading comprehension test, grammatical error finding, gap-

filling, listening and reading cloze tests, a sound distinction task, dictation, and a 

measurement of vocabulary size. The goal is not to arrive at a complete description 

of the participants’ proficiency profiles; rather, it is to produce a sufficient number 

of parameters that can be referred to when describing their overall proficiency. 

Both their weaknesses and strengths are described and examined with a view to 

improving instruction and learning. 

The second specific purpose is to study the relationships among the 

obtained parameters primarily using correlation coefficients. This serves as a probe 

into what construct or subskill is measured by each test as well as how much 

overlap there is for each pair of tests. 

Equipped with this knowledge, the third specific purpose is to explain the 

variance in L2 listening comprehension with a multiple regression analysis. The 

selection of independent variables is guided by the second specific purpose. One 
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goal is to account for as much variance in L2 listening comprehension as possible, 

and a second goal is to identify a minimal set of tests that provides the maximum 

return in terms of the variance explained and to eliminate redundancies among the 

tests. 

The fourth specific purpose is to compare listening and reading in the 

unique case in which the reading texts were scripts of the texts used for measuring 

listening comprehension. The participants do not use the same text for listening and 

reading. However, using materials with comparable characteristics provides yet 

another way to compare these two receptive skills to better understand the degree to 

which they are based on similar forms of linguistic knowledge as well as the 

differences between them. 

The fifth and the final specific purpose is to investigate whether formulas 

similar to those in the Simple View of Reading and/or the Component View of 

Reading describe L2 listening comprehension adequately. The results might not 

only shed light on the construct of listening comprehension, but also guide learners 

and teachers in their pursuit of effective and efficient learning/teaching of listening.  

 

Significance of the Study 

This study contributes to the TESOL research community by presenting 

new findings concerning the proficiency profiles, with the primary focus on 

listening and the secondary focus on reading, of the students attending one of 

Japan’s leading universities. The results also suggest new, more effective, and more 
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efficient ways to develop listening proficiency to English learners and teachers 

alike. 

Each of the specific purposes listed in the previous section has the 

following significance. 

The first specific purpose of this study is to investigate the proficiency 

profiles of Japanese university students studying at a prestigious national university. 

The significance of this undertaking is twofold. The first is to add a missing piece 

of information to the catalog of proficiency profiles of Japanese college students by 

studying a hitherto understudied sub-population in order to better understand their 

strengths and weaknesses. The second significance is to contribute to building a 

minimal set of measures to describe their overall listening proficiency. 

With the second specific purpose of studying the relationships among the 

test scores obtained, it is possible to examine what construct(s) or subskill(s) each 

test measures as well as how much overlap there is among the tests. 

Investigating predictors of L2 listening comprehension, the third specific 

purpose, with multiple regression helps describe and explain the linguistic factors 

contributing to listening comprehension as well as their significance. The results 

provide a useful guideline for selecting appropriate tests tailored to a specific 

purpose and lead to “economization” in test administration by suggesting the 

composition of a minimal set of tests. 

The fourth specific purpose is to compare listening and reading 

comprehension in this sub-population. The findings illuminate the problems this 
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group of participants encounter with listening comprehension, especially for those 

whose reading proficiency far exceeds that of listening, such as the university 

students in this study. 

Finally, the search for a simple formula to explain listening comprehension, 

the fifth specific purpose, is significant because of its simplicity. This is more than 

of aesthetic value, as it allows researchers to extract the bare minimum predictors 

of listening comprehension and provide yet another way to compare listening and 

reading. 

 

The Audience for the Study 

Due to its theoretical and practical nature, and also because it deals with a 

hitherto understudied aspect of TESOL, researchers, teachers, curriculum/materials 

designers, school administrators, policy makers, and most importantly English 

learners can all benefit from this research. 

As mentioned above, listening researchers have had to borrow heavily from 

reading research due to the paucity of corresponding research on listening 

comprehension. While the results from various investigations of reading 

comprehension have been useful and suggestive, they cannot replace studying 

listening skills themselves directly. A close examination of many aspects of 

listening itself will benefit second language listening researchers by providing them 

with hitherto unavailable data and results concerning linguistic factors underlying 
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listening comprehension, the relationship between listening and reading 

comprehension, and the success of efforts to model listening comprehension. 

Teachers will benefit directly from this study as it elucidates the roles of 

different tests, what they plausibly measure, and the relations and correlations 

among them. They will also benefit from the newly available information about the 

general proficiency profile of Japanese university students attending an elite 

national university as it will apply equally to students attending comparable 

institutions. Another potential benefit comes indirectly from the consensus this 

research will help to form in the greater TESOL community in Japan and other 

EFL contexts, including administrators and policy makers, as it will provide an 

environment more congenial to teaching communicative skills. This is an important 

tail-wind factor Japan’s English teaching community at the university level is 

currently lacking. 

Curriculum and materials designers will be able to take advantage of the 

findings of this study to pursue greater effectiveness and efficiency in designing 

well-structured curricula and pedagogical materials, as they can better focus on the 

weaknesses of Japanese college students and can learn what factors contribute to 

the further improvement of their listening comprehension skills. Because there are 

no studies focused on the listening comprehension of students attending leading 

universities in Japan, the findings from this research will add another dimension to 

curriculum development and material writing. They will be able to incorporate the 

voices of teachers, learners, and researchers more widely as a result of this study. 
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School administrators, especially those at Japan’s leading universities, can 

use the results from this type of study to navigate their language instruction in a 

direction more suitable for their institutions and for the benefit of their students. 

They will benefit themselves from the resulting good academic performance by the 

students, which will lead to an improved reputation of the school. A detailed 

investigation of listening comprehension with top university students as the target 

population has hitherto been unavailable; hence, this research will provide 

administrators with a tool to become trailblazers in the field of English language 

education in Japan. 

Policy makers can incorporate the findings of this study in their decision 

making process when setting new educational laws, revising existing laws, and 

funding educational projects. They will be able to base policy decisions regarding 

English education in general, and listening instruction in particular, on concrete and 

statistically sounder data. Scientific data analyses speak more loudly than instinct 

and intuition. In view of the fact that public institutions, including former national 

universities, are expected to lead the way in Japan, good practices introduced into 

leading universities will play a leading role in changing educational practices in a 

wide variety of institutions. By doing so and equipped with the results of extensive 

investigations, including this study, policy makers can more easily and 

convincingly persuade the public of the wisdom of particular curricular changes. 

Finally, and most importantly, English learners will gain significantly as 

teaching improves and the attitude of administrators and policy makers change. 
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More significant for the students at leading universities is the availability of useful 

guidelines for their self-study. In particular, they will obtain useful information tips 

concerning how to improve their listening proficiency, which is one of the key 

areas in the acquisition of foreign languages. In addition, their awareness as to why 

they are doing what they are doing and what constitutes an effective activity will 

provide them with motivation and metacognitive advantages. 

 

Delimitations 

The participants are all students in my classes. As my classes have a 

reputation for being demanding and for being strongly focused on communicative 

skills, only those who are strongly motivated to work hard to improve their 

communicative proficiency enroll. They also study hard on their own outside the 

classroom, and all have been studying English relatively intensively for a number 

of years before taking my classes. Therefore, the average proficiency level of the 

participants is considerably higher than that of most other students at the university 

and students studying at other universities in Japan. 

Almost all the instruments are non-interactive in that the test-takers do not 

interact with other persons; rather, the participants generally listened to a recorded 

voice and responded in writing. For this reason, their comprehension in more 

interactive situations, such as conversations and question-and-answer sessions 

might be significantly different. A more integrative approach to proficiency 
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measurement is in order, though it would be more difficult to isolate the factors 

underlying listening comprehension as an independent skill with an integrative test. 

The results of the study should apply to students at other leading tertiary 

institutions in Japan. As none of the measurements are specific to the Japanese 

language or native speakers of Japanese, the results should be generalizable, at least 

to some extent, to adult learners with different L1s, and especially to those whose 

mother tongues’ linguistic distance to English is relatively large phonologically, 

grammatically, and orthographically. However, learners with much lower 

proficiency might not share similar characteristics in listening comprehension 

irrespective of their mother tongues in view of their much lower reading 

comprehension ability and much smaller vocabulary size. The average Reading 

section scores for Kyoto University students and all Japanese test-takers on TOEFL 

iBT are 23 and 16, respectively, The receptive vocabulary size of Kyoto University 

students is estimated to be around 4,000 words compared with a much lower figure 

of 2,300 found for the students at an average tertiary institution in Japan (Barrow, 

Nakanishi, & Ishino, 1999). 

 

The Organization of the Study 

Chapter 2, the Review of the Literature, is divided into five main sections: 

What Is Listening?, Listening and Reading, Factors Affecting Listening, Factors 

Affecting Reading, and The Simple View and The Component Model of Reading. 

At the end of the chapter, gaps in the current literature, the purposes of the study, 
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and the research questions that are investigated are presented. In Chapter 3, 

Methods, I describe the participants, the instrumentation, the procedures that were 

followed, and the types of statistical analyses that were employed. Instrument 

Validation follows in Chapter 4, The preliminary results, where the raw data are 

examined and prepared for further analyses, and Rasch item analyses are conducted 

to purge the tests of poor-performing items and obtain linear person ability 

measures to be used in the ensuing analyses. In Chapter 5, Results, I present five 

major sets of findings from comparisons with other test-takers, a correlation study, 

multiple regression, principal components analysis, and structural equation 

modeling. A summary of the findings as well as further examinations and 

interpretations, including different angles to approach the issue of L2 listening 

comprehension, are in Chapter 6, Discussion. Finally, in Chapter 7, Conclusion, I 

provide a brief summary, explain the limitations of the study, and make suggestions 

for future research. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

 

Orality, in addition to literacy, is beginning to play a prominent role again 

in human history as noted by the renowned classicist Eric Havelock (1986). As an 

ability that begins to develop even before birth, listening is at the heart of human 

development (H. D. Brown, 1987; Jalongo, 2010). In fact, hearing acuity starts its 

formation and development during the fifth month in the womb and is believed to 

be at mature levels even prior to birth (Robinshaw, 2007). On the other hand, 

listening ability continues to develop through one’s lifespan, while the auditory-

neural connections behind it are thought to be complete by the age of 15 (Chermak 

& Musiek, 1997). Acquisition of a complete listening skill is a lifelong affair that 

starts long before any other language skill begins its development. It is this core 

importance of listening that necessitates the intensive and extensive investigation of 

listening comprehension. 

The investigation of first language (L1) listening began with Rankin’s 

(1930) recognition of listening as the most frequently used mode of human 

communication, and it became an established field of inquiry in the 1940s with the 

pioneering work of Nichols (1967). Despite its long history, listening research in 

general, and second language (L2) listening in particular, has not made as much 

advancement as other areas of human communication and foreign language 

research. 
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Listening is generally regarded as the most difficult of the four language 

skills to acquire (Graham, 2003; Hasan, 2000; Vandergrift, 2004), and as the least 

explicit skill, it also remains the least researched of the four major skills of listening, 

speaking, reading, and writing. In the research that has been published to date, 

many researchers have failed to go beyond a superficial analysis of correct and 

incorrect answers to comprehension questions when researching listening 

comprehension. Thus, most studies in this area have been focused on the product 

(e.g., a comprehension score) and not on the processes involved in listening 

comprehension (Vandergrift, 2007). 

Recently, Chand (2007, p. 2) stated that “[e]ven after nearly a decade, 

studies on listening skills remain limited.” The mention of “a decade” is in 

reference to two earlier published warnings by Mendelsohn (2001) and Berne 

(1998). Chand also noted that “studies on listening skills have not yet reached the 

classroom, and research has yet to be conducted in the classroom” (Chand, 2007, p. 

2). Thus it comes as no surprise that Mendelsohn lamented the mismatch between 

the focus of researchers and classroom needs and practices, and Berne (1996) found 

limited overlap between the themes addressed by L2 listening researchers and the 

interests of classroom instructors. 

In view of the important role listening plays both in L1 and L2 acquisition, 

as well as its effect on the development of overall language proficiency, this lack of 

classroom research into the process of listening comprehension is a serious gap in 

the field of Second Language Acquisition. To be sure, qualitative analyses of a 

 18



wide variety of sub-processes of listening abound; nevertheless, quantitative 

investigations into the processes and factors contributing to listening 

comprehension, which can shed direct light on foreign language teaching and 

learning, are still fairly limited. 

 

The Organization of This Chapter 

I begin this review with a section titled What Is Listening?, in which I 

describe different frameworks that capture the essence of the act of listening 

qualitatively. A comparison of listening and reading skills follows in the section 

titled Listening and Reading. The Unitary View, which is the proposal that listening 

and reading are essentially the same, and The Dual Process View, which is the 

claim that there are significant differences between the two receptive skills, are 

discussed and they are followed by a review of investigations relevant to the 

relationship between reading and listening. In the next section, Factors Affecting 

Listening, studies of the contributions made to foreign language listening by such 

factors as L1 listening ability, vocabulary knowledge, grammatical knowledge, 

general foreign language proficiency, speaking ability, memory, and metacognitive 

awareness are presented. The next section is Factors Affecting Reading. In view of 

the fact that listening and reading share a number of characteristics and that 

listening research is relatively scarce, it is important to take advantage of the wealth 

of research on reading. In the final section, The Simple View and The Component 

Model of Reading, I describe two attempts to quantify reading comprehension with 
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simple formulas. This section lays a foundation for my attempt at producing a 

similar formula for listening comprehension. 

 

What Is Listening? 

In the simplest view, listening is a combination of decoding and meaning-

formation. However, researchers have identified distinct stages, sub-processes, and 

aspects of listening in order to better understand what constitutes listening 

comprehension. 

Johnston and Doughty (2007, p. 12) described three phases of listening as 

follows: 

1. the perception phase, where listeners hear sounds as either familiar or 

unfamiliar; 

2. the parsing phase, where listeners create a mental representation of the 

meaning of what they hear; and, 

3. the utilization phase, where listeners complete their understanding by 

comparing what they have heard to what they know about the world, the topic, 

and the situation in which the listening takes place. 

 

In the perception phase, sounds are received and recognized as human 

language; this phase is followed by word recognition. This is where the parts of 

speech currently in focus are stored in short-term memory for further processing. 

That processing is the parsing phase. In this phase, the syntactic structure of the 
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input is recognized and the meaning expressed by that part of the message is 

comprehended. That meaning is compared with the meaning of the parts of the 

message already received for consistency and compatibility. This results in the 

construction of a new mental representation of the holistic meaning of the message. 

One cycle of the ongoing listening comprehension activity ends with the utilization 

phase. In this phase, the listener’s schema and the context in which the message is 

embedded are taken into account. This is where pragmatic knowledge and skills are 

utilized. 

Cutler and Clifton (1999) divided the process of listening into four phases, 

Decoding, Segmenting, Recognizing, and Integrating. Decoding includes the 

selection of speech from the acoustic background and its transformation to abstract 

representation. Segmenting involves parsing continuous sound into words. 

Recognizing is made up of both word recognition, including the retrieval of lexical 

information, and utterance interpretation, which primarily consists of syntactic 

analysis and thematic processing. Thematic processing requires recognition of 

thematic roles and relations, where a thematic relation is defined as “a temporal, 

spatial, causal, or functional relation between things that perform complementary 

roles in the same scenario or event” (Estes, Golonka, Jones, & Brian, 2011, p. 251). 

After all these steps are completed, the integration phase follows. At this point, the 

meaning of the utterance is fit into the current context and flow of information. 

Decoding here means perceiving the speech (i.e., the human voice) from all 

the sounds one is exposed to simultaneously and checking each sound element 
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against the mental catalog of abstract representations of the sounds in the language 

of interest. This process is necessary because the phonological representation of 

each word in the mental lexicon is coded in terms of those representative sounds. 

Segmenting the seemingly continuous sound stream into words has to occur next 

before the sentence can be parsed. Forming the meaning of the sentence occurs in 

the Recognizing phase; at this point, syntax must be taken into account.  

All the operations up to this point can be completed based solely on 

phonological, lexical, and syntactic information. However, arriving at an accurate 

understanding of the message requires more than a simple linguistic analysis, and 

this is the reason for Integration, where extratextual contexts, one’s world 

knowledge and experience, and all other relevant pragmatics are taken into account.  

Roughly speaking, Segmenting and Recognizing in the current model correspond to 

the parsing phase of Johnston and Doughty (2007). 

Taylor (1981, pp. 41-42) proposed a developmental description of listening. 

Developmental Listening Stages 

Stage 1: Stream of sound (zero comprehension of content)  

Stage 2: Isolated word recognition within the stream (minimal comprehension of 

general content) 

Stage 3: Phrase/formula recognition (marginal comprehension of what is heard) 

Stage 4: Clause/sentence recognition (minimally functional comprehension of 

content) 
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Stage 5: Extended speech recognition (general comprehension of unedited 

speech) 

 

In Stage 2, learners begin to recognize words present in the stream of sound. 

This is an incipient word recognition stage and the relationships among the words 

they can hear are not clear yet. Understanding strings of words begins with Stage 3 

where the listeners begin to comprehend the meanings formed by groups of words. 

However, due to the presence of segments of speech they have failed to understand, 

the relationships among those groups of words they successfully comprehended are 

not necessarily clear at this point. Beginning with Stage 4, learners are able to 

arrive at a rough understanding of the stream of sound as mutually related clauses 

and sentences. Note that the listening models described and proposed by Johnston 

and Doughty (2007) and Cutler and Clifton (1999) only deal with a listener at Stage 

4. 

An entirely different perspective of the listening process is provided by the 

dual process view, which includes bottom-up processing and top-down processing. 

Bottom-up processing proceeds from sounds or letters upward to meaning in a 

fairly linear fashion, and top-down processing relies on the listener’s schema and 

knowledge of the context within which the message is occurring. It is widely 

believed that both of these processes operate simultaneously during listening. The 

interaction between top-down and bottom-up skills, known as the Interactive Model, 

is currently regarded as an accurate representation of both reading and listening 
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(O'Malley, Chamot, & Kupper, 1989; Rumelhart, 1975). It involves the parallel 

processing of phonological, syntactic, semantic, and pragmatic information. 

Describing the Integrative Listening Process Model, Thompson (2004) 

showed that the process of listening can be decomposed into five distinct stages of 

Receive, Comprehend, Interpret, Evaluate, and Respond. Receive is basically a 

matter of hearing acuity, Comprehend means understanding the surface meaning as 

in a physics lecture, Interpret requires understanding the context and possible 

hidden meanings as in a business negotiation, and Evaluate allows the listeners to 

judge such qualities as logical consistency and the perceived value of the message. 

In the listening comprehension literature, Respond typically means both the 

listener’s internal reaction to the message and the actual response to the interlocutor 

in a conversation. This model is unique because of its focus on different purposes 

of listening. 

Another contribution to the understanding of listening comprehension came 

from work in the area of listening comprehension assessment. Dunkel, Henning, 

and Chaudron (1993) considered the cognitive operations involved in listening 

comprehension. They divided the cognitive operations into those situated upstream 

from Comprehension (Higher Level Cognitive Operations) and those located 

downstream from Comprehension (Lower Level Cognitive Operations) as shown in 

Table 2. 
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Table 2. Cognitive Operations Involved in Listening Comprehension 
Application Higher Level  

Cognitive Operations Analysis 
Synthesis 
Evaluation 

identification  Comprehension 

interpretation

Orientation Lower Level 
Cognitive Operations Attention 

Knowledge perception 

recognition 

 

Orientation is a cognitive operation that provides access to the orientation 

meanings of the text. These meanings concern (a) persons and their relationships, 

(b) elements of the stated or implied setting (location and time) of the text events, 

and (c) the topic of the text. 

These three types of orientation are based partly on, but also deviate in 

significant ways from, Benjamin Bloom’s Taxonomy of Learning Domains (Bloom, 

1956; Teaching and Educational Development Institute, n.d.). The categories in 

Table 2 are useful as they provide a description of the cognitive landscape in which 

listening comprehension operates. Dunkel, Henning, and Chaudron (1993) asserted 

that performance on many non-comprehension tasks, that is, tasks that require 

higher level and/or lower level cognitive operations, is highly correlated with 

performance on comprehension tasks that require identification and interpretation. 

One caveat here is that many of the above-mentioned cognitive operations are 

collectively understood as listening comprehension by most SLA researchers. 
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Nord (1981) listed three phases of listening comprehension: (a) the 

semantic decoding phase, (b) the anticipatory feed forward phase, and (c) the 

discrepancy feedback phase. The discrepancy phase is where the listener resolves 

discrepancies between expected and received information. 

While these classifications provide a useful framework that captures the 

essence of listening, it is not necessarily easy to operationalize these concepts and 

quantitatively measure an individual’s skill level in each of these areas, given that 

this would require a microscopic, psycholinguistic, and somewhat abstract 

investigation of different aspects of listening. Instead, many researchers have opted 

for more tangible macroscopic approaches in which they attempted to investigate 

the factors affecting teaching and learning L2 listening comprehension through the 

measurement of such variables as vocabulary knowledge, grammar knowledge, 

sound distinction skill, reading comprehension, and various L1 linguistic skills. 

This review is concentrated on more macroscopic investigations as 

described above and research on different aspects and processes involved in 

listening and reading comprehension. Along these lines, Vandergrift (2004) 

suggested that determining the components of L2 listening (i.e., the factors that 

explain variance in L2 listening) is an important area for future research that can 

help researchers, teachers, and learners alike to better understand areas that need to 

be emphasized in listening research and instruction. As mentioned above, studies of 

reading comprehension are also included, as it is often necessary to draw on the 

findings in reading comprehension research due to the relatively small number of 
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studies in all areas of listening comprehension. The mode of listening I deal with in 

this study is one-way, transactional listening. I do not consider interactional 

listening. Because the processes involved in transactional listening are much more 

similar to those of reading comprehension (Rost, 1990), this restriction allows me 

to draw on similar research into reading comprehension. 

 

Listening and Reading 

The Unitary Process View vs. the Dual Process View 

Decoding and comprehension characterize reading and listening both in L1 

and L2. Decoding involves parsing the input into linguistic units, while 

comprehension requires the creation of meaning based on the decoded input and on 

learners' world knowledge. It is for this reason that many researchers hold what is 

called the Unitary Process View, which is based on the assumption that listening 

and reading are essentially the same except for the mode of input; acoustic or 

printed (Danks, 1980; Perfetti, 1985; Royer, 1985; Sanders, 1977; Sinatra, 1990; 

Sticht, Beck, Hank, Kleiman, & James, 1974). On the other hand, there is now 

mounting evidence that there are significant differences between the two skills, and 

this is reflected in the Dual Process View (H. D. Brown, 1994; Lund, 1991; Maeng, 

2006; Mecartty, 2000; Murphy, 1996; Park, 2004; I. Thompson, 1995). For 

example, Lund (1991) reported that L2 readers recalled more details, and L2 

listeners recalled more main ideas. He attributed this difference to the fact that L2 

listeners use more top-down processing than L2 readers. There also are reports that 
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lexical competence makes a greater contribution to L2 reading comprehension than 

to L2 listening comprehension (Reves & Levine, 1988). 

According to Tarone and Bigelow (2005), there is mounting evidence 

suggesting that the acquisition of grapheme-phoneme correspondence in learning to 

read an alphabetic script and the acquisition of the abstract concept of word provide 

important cognitive tools for the processing of oral language in L1. Learning to 

decode an alphabetic script causes cognitive changes in language processing. For 

example, illiterate adults perform far worse than their literate counterparts on oral 

tasks requiring segmental analysis, particularly at the phoneme level. In other 

words, the ability to process oral language in terms of the linguistic segment 

“phoneme” is a skill unique to literate persons. Illiterate people have difficulty 

listing words that start with a named phoneme (e.g., /t/). Awareness of the 

phonological length of words is also related to the degree of literacy. Adding and 

deleting a single consonant at the beginning of a spoken syllable is difficult for 

illiterate people because the ability to segment oral language develops as a 

consequence of the process of learning to read and write alphabetically. Reversing 

the order of phonemes, matching phonemes, and monitoring phonemes are more 

difficult for illiterate adults. These are all caused by underdeveloped phonological 

fluency. According to Reis and Castro-Caldas (1997), who studied the effect of 

adult illiteracy the first language, “Learning to match graphemes and phonemes is 

learning an operation in which units of auditory verbal information heard in 

temporal sequence are matched to units of visual verbal information which is 
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spatially arranged” (Reis & Castro-Caldas, 1997, p. 445). Reis and Castro-Caldas 

claimed that semantic processing is implicit, but reading and writing add an explicit 

dimension to phonological processing. The efficiency of explicit phonological 

processing of oral language suffers if grapheme-phoneme association does not 

proceed smoothly. “The missing of a single skill (grapheme-phoneme association) 

interferes significantly in the higher development of the language system” (Reis & 

Castro-Caldas, 1997, p. 449). This provides one significant example of the 

interaction between reading and listening. 

Geva and Zadeh (2006) investigated word and text reading efficiency of 70 

native speaking and 183 ESL grade 2 children in Canada. The researchers’ 

measures of oral language proficiency were the Expressive One-Word Picture 

Vocabulary Test (Brownell, 2000), which involved providing a one-word label for 

a line drawing, and grammatical correctness judgments of heard sentences (Johnson 

& Newport, 1989). Hierarchical multiple regression analyses indicated that oral 

language proficiency, phonological awareness, rapid automatized naming, and 

accurate word recognition were significant predictors of reading efficiency (word 

and text efficiency). Rapid automatized naming (RAN) typically involves naming 

rows of items such as (a) colors (red, green, black, blue, yellow); (b) numerals (2, 6, 

9, 4, 7); (c) common objects (comb, key, watch, scissors, umbrella); and (d) high  
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frequency lower-ease letters (p, o, d, a, s) as quickly as possible proceeding from 

left to right (Denckla & Rudel, 1976). 

Another study on reading efficiency was conducted by Hirai (2002), who 

studied the relationship between the reading rates and listening rates of 188 EFL 

learners at a Japanese university. Carver (1982) stated that reading rates and 

listening rates are comparable for educated L1 speakers; however, this claim has 

been questioned by work on automaticity (N. C. Ellis & Schmidt, 1997; Palmeri, 

1997). Hirai found that reading rates and listening rates were similar except for 

advanced L2 learners, who exhibited significantly greater reading rates than 

listening rates. A further principal components analysis identified opportunities to 

use English and early spoken exposure to English as two major contributing factors 

to reading and listening fluency. 

The role of phonology in text reading in general, and letter/word 

identification in particular, was once quite controversial. Phonological processing 

was regarded as optional, obligatory, causal by mediating identification, or 

postlexcial as a result of word identification. However, in his schematic model of 

L1 reading comprehension, Perfetti (1999), included the interaction between 

orthographic units and phonological units as the single process underlying word 

identification and stated that comprehending printed language shares many of the 

resources needed for spoken language processing. He pointed out the importance of 

automatic phonological processes in the identification of printed words and stated 

that phonological connections to printed forms had to be established. He stated that 
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there was considerable evidence that phonological and graphemic units not only are 

activated in the reading of alphabetic systems (Ferrand & Grainger, 1992; Grainger 

& Ferrand, 1994; Lukatela & Turvey, 1990a, 1990b), but they are activated 

constantly during word reading (Jared & Seidenberg, 1991; Lukatela & Turvey, 

1998; Stone, Vanhoy, & Orden, 1997; Van Orden, 1987; Ziegler, Van Orden, & 

Jacobs, 1997). Phonology can be viewed as an instrument of access or a constituent 

of identification in which phonology, orthography, and meaning form three 

constituents underlying word identification (Perfetti & Zhang, 1995). Finally, it has 

been argued that orthography is more reliably mapped to phonology than to 

meaning (Van Orden & Goldinger, 1994). 

Even with highly literate L2 learners, who can rely exclusively on 

orthography for example, phonological memory plays a role in lexical acquisition 

(N. Ellis & Beaton, 1993; Nation, 2001, p. 40). On the other hand, following a 

written script while listening, a form of aural-written verification, helps learners to 

develop auditory discrimination and refine word recognition (R. Brown, Waring, & 

Donkaewbua, 2008; Chang, 2009; Vandergrift, 2007). 

In a comparative study of L2 listening and reading comprehension of 168 

university students learning English in Korea, Park (2004) found that linguistic 

knowledge and background knowledge together accounted for 14% of the variance 

in listening comprehension and 20% of the variance in reading comprehension. 

While linguistic knowledge was a significant predictor of both listening and 

reading comprehension, background knowledge was significant only in listening 
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comprehension. Students performed better on global questions for listening and 

local questions for reading comprehension. In listening comprehension, the 

difference in performance between global and local questions was larger for those 

with weaker listening skills. Another finding was that linguistic knowledge and 

background knowledge affected listening and reading comprehension more 

independently than interactively, which indicates that any compensation effect 

between the two types of knowledge might be limited. It is important to note, 

however, that linguistic knowledge was operationalized as vocabulary and 

grammatical knowledge, as is often the case in this type of research either in L1 or 

L2 (Lee & Schallert, 1997). 

 

Factors Affecting Listening 

L1 Listening and L2 Listening 

Byrnes (1984, p. 323) had this to say about the difference between L1 

listening and L2 listening: “Obviously, the fact that one language has already been 

learned to some extent, perhaps even mastered, must be presumed to impact on the 

role of listening comprehension in the new task under consideration. In order to 

specify this impact one must attend to the influence, supportive or distractive, that 

the first language experience is likely to exert.” In this spirit, Vandergrift (2006) 

studied the respective contributions of first language (L1) listening comprehension 

ability and second language (L2) proficiency to L2 listening comprehension ability 

by attempting to explain variance in L2 listening in terms of L1 listening and L2 
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proficiency. His participants were 75 English-speaking 8th graders learning French 

in Canada. One potential problem was his treatment of L2 proficiency as a 

dichotomous variable rather than a continuous variable. He divided the students 

into just two categories, a beginner group and a higher ability group, where the 

higher ability group consisted of those with previous enrollment in a French 

immersion program or those who had opportunity to interact with a French 

speaking parent at home. Based on a regression model with L1 listening and L2 

proficiency as independent variables and L2 listening as the dependent variable, he 

found that 25% of the variance in L2 listening ability was explained by L2 

proficiency with L1 listening explaining an additional 14%. His investigation 

further showed that L2 proficiency explained 23% and 11%, respectively of the 

variance in literal question and inference question performance. 

Mecartty (2000) conducted a study with 154 college-level learners of 

Spanish in the United States. She showed that there are significant correlations 

between lexical knowledge and grammatical knowledge and both listening and 

reading comprehension. However, in the ensuing regression analysis, only lexical 

knowledge was a significant predictor of listening and reading comprehension. 

Lexical knowledge was able to account for 14% of the variance in listening 

comprehension and 25% of the variance in reading comprehension. Thus, it 

appeared that lexical knowledge is more closely related to reading comprehension 

than to listening comprehension. 
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Feyten (1991) used the Watson-Barker Listening Test (WBLT) to measure 

L1 listening comprehension and studied its relationship to various L2 skills in 

French and Spanish. The participants were college students enrolled in summer 

intensive language classes at the University of Tennessee; 36 students were 

studying French, and 54 students were studying Spanish. Pearson correlations 

between L1 listening and overall L2 proficiency, L2 listening comprehension, and 

L2 oral proficiency (speaking skills) were .41, .30, and .37, respectively for French 

and .39, .43, and .29 for Spanish. One anomaly was that listening comprehension in 

French was not significantly correlated with L1 listening at p < .05. A stepwise 

multiple regression analysis of overall French proficiency indicated that 17% of the 

variance was explainable by L1 listening skill as measured by the WBLT. Based 

partly on these findings, Feyten conjectured that listening ability significantly 

contributes to foreign language acquisition. This is an important assertion as 

listening skills can be improved unlike many other predictors of acquisition 

including innate aptitude and such difficult-to-control variables as the length of stay 

in an EFL environment. 

If we limit our attention to bilingual children who display a strong transfer 

of reading skills across languages, there is general agreement that phonological-

awareness skills, word-decoding skills, reading strategies, metacognitive awareness, 

and pragmatic skills transfer from the L1 to an L2 (Chiappe, Siegel, & Gottardo, 

2002; Chiappe, Siegel, & Wade-Woolley, 2002; Geva, 2006; Geva, Yaghoub-

Zadeh, & Schuster, 2000; Lesaux, Koda, Siegel, & Shanahan, 2006; Limbos & 
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Geva, 2001; Wade-Woolley & Siegel, 1997). On the other hand, there does not 

seem to be a noticeable transfer of skills for vocabulary knowledge, 

morphosyntactic knowledge, listening comprehension, and orthographic script-

processing (Grabe, 2009, p. 144). This last claim that listening comprehension does 

not transfer between two languages poses an apparent contradiction as L1 listening 

skill accounts for a part of the variance in L2 listening comprehension (Feyten, 

1991; Vandergrift, 2006). However, this research only concerned bilingual children 

with a strong transfer of reading skills; such restrictions might explain the apparent 

discrepancy. 

In a study of Dutch children and minority children in Holland, Droop and 

Verhoeven (2003) found that minority children’s variance in listening 

comprehension was partly explained by vocabulary and morphosyntactic skills. 

Based on the correlation coefficients calculated with data gathered at three different 

times, the Pearson correlations between vocabulary and listening comprehension 

ranged from .31 to .77 and that between morphosyntactic knowledge and listening 

comprehension ranged from .44 to .94. Furthermore, the Pearson correlation 

coefficients between listening comprehension and reading comprehension, which 

were also measured three times, were .83, .99, and .88, coefficients that indicated 

that the shared variance was between 69 and 98%. While this result was for grade 

school children, similarly strong roles played by vocabulary knowledge in reading 

comprehension have been observed both for high school students and university 

students as noted above. 

 35



Stæhr (2009) conducted a study of the role of vocabulary knowledge in 

listening comprehension with 115 advanced adult learners of English in Denmark 

with at least eight years of formal English instruction in primary and secondary 

school. It was found that vocabulary size and depth of vocabulary knowledge were 

significantly correlated with listening comprehension at .70 and .65, respectively. A 

stepwise regression analysis was conducted based on the notion that vocabulary 

size is the core dimension of a learner’s vocabulary knowledge (Meara, 1996) and 

that depth of vocabulary knowledge brings refinement to the learner’s vocabulary 

knowledge and facilitate automaticity of access (Henriksen, 1999; Qian, 1999, 

2002). The result indicated that 49% of the variance in listening comprehension 

was accounted for by vocabulary size alone, with depth of vocabulary knowledge 

explaining only an additional 2%. 

 

Short-Term Memory 

Call (1985) investigated the contribution of short-term memory capacity to 

listening comprehension with 41 students at the English Language Institute of the 

University of Pittsburgh. The initial stage of listening comprehension involves the 

recognition of each linguistic element of the segment currently attended to and its 

interpretation. This is followed by a nearly instantaneous incorporation of the 

interpretation into the existing comprehension of the utterance to form a revised 

and updated meaning. Short-term memory plays a large role in this process before 

the decision is made and largely controls whether the information is committed to 
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long-term memory. Call hypothesized that temporality and the limited capacity of 

short-term memory affected the degree of comprehension. A multiple regression 

indicated that 42% of the variance in listening comprehension was explained by the 

results of a test of isolated sentence memorization with an additional 1% 

explainable by a test that involved recalling parts of a story. A major difference 

between memorizing isolated sentences and recalling parts of a story is the 

existence of context for the latter. However, the items measuring recalling parts of 

the story explained 32.5% of the variance when entered alone. This finding led Call 

to conclude that memory for sentences in isolation or taken from running discourse 

is the best predictor of listening success. Differently put, memory for syntax, as 

measured by the above-mentioned two tasks, emerged as the best predictor of 

listening skill. This study clearly showed the importance of short-term memory for 

auditory input for listening comprehension. Needless to say, memory for syntax is 

not the same as general syntactic sensitivity. 

 

Metacognitive Awareness 

Vandergrift, Goh, Mareschal, and Tafaghodtari (2006) studied the effect of 

second language listeners’ metacognitive awareness and perceived use of strategies 

while listening to oral texts. The participants were 966 university students, high 

school students, and federal government employees from Canada, Singapore, and 

the Netherlands studying French, English, Spanish, and German. All respondents 

completed the 21-item Metacognitive Awareness Listening Questionnaire (MALQ), 
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which was designed to assist both researchers and teachers to assess the extent to 

which language learners are aware of and can regulate the process of L2 listening 

comprehension. The MALQ explained about 13% of the variance in listening 

comprehension. However, classroom instruction of metacognitive skill 

management might be of limited value for advanced students despite reports of 

successful deployment for beginner-level students (Vandergrift, 2002, 2003) 

because “metacognitive abilities are a mental characteristic shared by successful 

learners” (Vandergrift, et al., 2006, p. 435). “Not only are these individuals aware 

of their own learning processes and perceptive of the demands of their learning 

tasks, they also have at their disposal a range of strategies that they apply and adapt 

in order to meet the requirements of different situations” (Vandergrift, et al., 2006, 

p. 435). 

 

Academic Listening 

Jeon (2007) investigated the effects of content knowledge and L2 listening 

proficiency in English on academic listening at the college level with 141 

nonnative speakers of English studying at a university in the United States. 

Listening proficiency was determined by a combination of self-assessment, the 

listening proficiency guidelines of the ACTFL, and the TOEFL PBT listening 

section. The academic listening material was taken from astronomy lectures with an 

average speech rate of 189 wpm, which is slightly faster than many materials used 

in the TOEFL listening section. A regression analysis indicated that content 
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knowledge accounted for 0 to 3.6% of the variance of text-based understanding and 

7.7% of the variance in bridging inference type understanding. On the other hand, 

listening proficiency accounted for 7.9% to 21.5% of the variance in text-based 

understanding and 2.8% of the variance of bridging inference type understanding. 

A bridging inference is “an inference that two objects or events that are introduced 

in a text are related in a particular way that isn't explicitly stated, and yet the 

relation is an essential part of the content of the text in the sense that without this 

information, the lack of connection between the sentences would make the text 

incoherent” (Asher & Lascarides, 1998). Jeon suggested that it is important for 

teachers to activate students’ existing content knowledge for academic listening in 

addition to the obvious necessity to improve general listening proficiency. 

 

L2 Comprehension Development for Immigrant Children 

Studies of the effectiveness of ESL education for immigrant children in 

grade schools and middle schools in the United States and Canada (Hakuta, 2000) 

have shown that it takes three to five years for learners to acquire sufficient oral 

language proficiency, including listening comprehension, and academic English 

proficiency takes four to seven years to develop. In one study conducted in North 

York in Canada (Klesmer, 1993), listening comprehension improved rapidly in the 

first two years of residence and more slowly afterwards. However, there seemed to 

be a ceiling after four years, and the children’s listening proficiency was clearly 

below the native level even after five years of residence in Canada. This study 
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attests to the level of difficulty many second language learners encounter when 

developing listening comprehension skills. 

Although this study is focused on determinants of listening comprehension, 

there is little research in this particular area. Despite the dominance of the Dual 

Process View, it is also obvious that listening and reading have a great deal in 

common. In the following section, I review research on reading in order to tap into 

the wealth of knowledge about the other important receptive skill. 

 

Factors Affecting Reading 

In her review of second language reading research, Bernhardt (2005) stated 

that the variance in L2 reading explained by L1 reading ranges from 14 to 21% and 

the contribution of L2 knowledge, including grammatical and lexical knowledge, to 

L2 reading has been consistently around 30% across diverse studies involving 

cognate and non-cognate language pairs, children as well as adults, and a wide 

variety of measurement tools. Among the L2 knowledge sources, L2 vocabulary 

knowledge seems to explain significantly more variance in L2 reading 

comprehension than L2 grammar or syntactic knowledge (Brisbois, 1995). 

Carrell (1991) studied the contributions of L1 reading and L2 proficiency to 

L2 reading for 45 Spanish-speaking learners of English and 75 English-speaking 

learners of Spanish at college level. Their L2 proficiency was operationalized as 

their instructional levels: first-year, second-year, intermediate, and advanced. The 

combined variance accounted for by L1 reading and L2 proficiency was 35% for 
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the speakers of Spanish and 53% for the English-speaking group, with L2 

proficiency and L1 reading being a better predictor, respectively for the English 

and Spanish native speakers. Her conjecture was that the difference was caused by 

the difference between ESL and EFL contexts. The native speakers of Spanish were 

in an ESL environment. 

Bossers (1991) investigated the same question with 50 college-age Turkish 

speakers learning Dutch with intermediate to advanced L2 proficiency in an ESL 

setting. A regression analysis indicated that 72% of the variance in L2 reading was 

explained by L1 reading and L2 proficiency, which was measured using an L2 

vocabulary knowledge test and L2 grammar knowledge test. The ß-weight for L2 

knowledge (ß = .73) was nearly four times as high as that for L1 reading (ß = .19), 

and the differences among the least skilled L2 readers could be explained only by 

the difference in L2 proficiency. The effect of L1 reading was noticeable only for 

the participants with more advanced L2 proficiency. L2 proficiency accounted for 

more variance in L2 reading than L1 reading did at all proficiency levels. He 

concluded that L2 reading is more a problem of L2 knowledge than that of general 

reading skill. Hence, his findings pointed in the direction of a language threshold 

posited by Alderson (1984). 

In their study of 187 English-speaking learners of Spanish at the United 

States Air Force Academy, Bernhardt and Kamil (1995) examined the relationships 

among L1 reading, L2 proficiency, and L2 reading. Their regression analyses 

showed that L1 reading variables accounted for between 10 and 16% of the 
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variance in second language reading. Spanish proficiency, which was 

operationalized using the Adult Basic Learning Examination (ABLE) authored by 

Karlsen and Gardner (1986) in both English and Spanish, accounted for 30 to 38% 

of the variance. One strength of this study was that the same group read equivalent 

materials in two languages. However, the homogeneity of the target population was 

a serious disadvantage that the researchers pointed out themselves. Their findings 

indicated that “second language reading is not merely an impoverished version of 

L1 reading, but that it is indeed a process that requires some unique reading 

capacities and lexical and grammatical flexibility” (p. 31). 

Lee and Schallert (1997) investigated the relationships among L1 reading, 

L2 reading, and L2 proficiency with 807 9th and 10th grade Korean students. L2 

proficiency was measured using vocabulary and grammaticality judgments. The 

correlation coefficient between L2 proficiency and L2 reading was .75, that 

between L2 proficiency and L1 reading was .47, and the correlation between the 

reading scores was .55. All correlations were significant at p < .0001. A multiple 

regression analysis extracted 62% of the variance in L2 reading with L1 reading 

and L2 proficiency as independent variables. In the ensuing simple regression 

analysis with L1 reading and L2 proficiency as the single independent variable, 

they found that L2 proficiency was able to explain 57% of the variance in L2 

reading, and L1 reading accounted for 30% of the variance in L2 reading, 

corroborating Carrell’s (1991) earlier findings. It was also found that the higher the 

level of L2 proficiency, the larger was the contribution of L1 reading to L2 reading. 
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Studies of these kinds yielded similar numerical outcomes, and they all 

failed to explain all the variance; the remaining unexplained variance was typically 

35 to 50%. LeLoup (1993) attempted to account for the remaining variance in her 

doctoral dissertation study with 206 high school students studying Spanish in the 

United States. She found that background knowledge and reader interest explained 

1% and 9%, respectively of L2 reading comprehension. A study of the 

contributions from such cognitive abilities as spatial perception, memory, and 

reasoning using the PMA (Primary Mental Abilities battery) ended up merely 

subdividing the L1 reading scores into component parts rather than explaining 

additional sources of variance (Bernhardt & Kamil, 1995). A review of previous 

research indicates that as much as one half of the variance in L2 listening 

comprehension scores remains to be explained. 

In order to investigate the effect of short circuiting the transfer of reading 

skills from the L1 to an L2, Taillefer (1996) studied 53 French-speaking university 

students who completed two reading tasks in English; scanning and receptive 

reading (Pugh, 1978). Receptive reading refers to the process of discovering the 

author’s message without significantly reflecting on it. In a multiple regression 

analysis, L1 reading and L2 proficiency, which was measured using the grammar 

and vocabulary sections of the TOEFL and a cloze test, accounted for 15% of the 

variance in L2 scanning, with L1 scanning ability accounting for about 11% of the 

variance. The contribution of L2 proficiency alone was statistically insignificant. 

For the cognitively more demanding task of receptive reading, L1 reading and L2 
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proficiency accounted for 35% of the variance. Here, the contribution of L1 reading 

ability was very small albeit statistically significant. Taillefer (1996) suggested 

including metacognitive variables in future studies, as “[r]esearch suggests that 

understanding the process and then working to modify one's behavior improves L2 

reading comprehension [,]” and “[i]n this way, students can better learn to transfer 

their L1 reading ability and to draw on compensatory factors such as contextual and 

formal schemata to overcome the barrier of limited language competency and, 

thereby, to short circuit the short-circuit effect of the language threshold” (p. 475). 

Cain (2007) studied the role of syntactic awareness in the L1 reading 

comprehension of 8- and 10-year old children. Her definition of syntactic (or 

grammatical) awareness was the ability to manipulate and reflect on the 

grammatical structure of language. She used a word-order correction task and a 

grammatical correction task to tap into the participants’ syntactic awareness. Also 

included as controls were tests of vocabulary, grammatical knowledge, short-term 

memory, and working memory. The test of grammatical knowledge was the Test 

for Reception of Grammar (2nd edition) (TROG) (Bishop, 2003). A step-wise 

multiple regression analysis indicated that word-order correction and grammatical 

correction did not explain additional variance in reading comprehension after the 

control variables had been entered. She concluded that “the relations between 

syntactic awareness and reading comprehension may reflect the importance of 

memory and language to both measures, rather than a special relationship between 

the two” (Cain, 2007, p. 692). This means that “the relation between syntactic 
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awareness and reading comprehension is indirect and arises from the variance 

shared with vocabulary, grammatical knowledge, and memory” (p. 691). 

Perkins, Brutten, and Pohlmann (1989) investigated the L1 reading abilities 

and L2 language proficiencies, including L2 reading, of 158 Japanese college 

students enrolled in intensive English instruction. They investigated the subskills of 

L1 and L2 reading comprehension with factual, inference, and generalization 

questions. The participants were divided into three L2 proficiency groups, the least 

proficient (Level 1) through the most proficient (Level 3), based on their TOEFL 

scores. The relationship between L2 language proficiency (TOEFL scores) and L2 

reading comprehension was consistent for all question types with the subscores 

monotonically increasing with the TOEFL score. They found no significant 

correlation between L1 reading comprehension and L2 reading comprehension for 

the Level 1 group, a very weak but significant (p < .013) correlation of .24 for the 

Level 2 group, and a strong correlation of .64 (p < .0023; 41% shared variance) for 

the Level 3 group; these results possibly corroborated the Threshold Hypothesis. 

In a similar study, Yamashita (2002) investigated the relationships among 

L1 reading, L2 language proficiency, and L2 reading abilities of over 200 Japanese 

college students. Their general English proficiency was measured by the TOEFL 

PBT Structure and Written Expression section for grammar, a synonym task, and 

lexical knowledge was measured with Nation’s (1990) Vocabulary Levels Test. 

Reading ability in English was measured by a gap-filling test and the Reading 

Comprehension section of the TOEFL PBT. A multiple linear regression analysis 
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using logarithmically transformed variables indicated that 40% of the variance in 

L2 reading was explained by L1 reading and L2 proficiency. Of the two variables, 

L2 language-proficiency was a stronger predictor than L1 reading ability. The 

formula was: ln (L2 reading) = 72.06 + 1.07 [ln (L2 proficiency)] + 0.22 [ln (L1 

reading)]. Yamashita also found that L1 reading and L2 proficiency were in a 

compensatory relationship with L2 reading, that is, those variables explained L2 

reading comprehension in a concerted manner. Two limitations of this study, 

however, were the use of a logarithmic transformation for the variables and the 

operationalization of L2 proficiency as vocabulary and knowledge of grammatical 

structure. 

While many researchers have tried to explain variance in reading 

comprehension based on measurements and observations and mainly using linear 

regression, there have also been attempts to construct a formula, not necessarily 

linear, to quantitatively explain and predict reading comprehension. I next examine 

two such formulas. 

 

The Simple View and the Component Model of Reading 

A few researchers have attempted to express L1 reading comprehension of 

grade school children as a function of its subskills. One of the simplest such 

attempt is known as the Simple View of Reading (P. B. Gough & W. Tunmer, 

1986; Hoover & Gough, 1990b), where reading comprehension (R) is regarded as  
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the product of decoding (D) and linguistic comprehension (C), or R = D × C. This 

model was able to account for 48% of the variance in reading comprehension. 

A modified and refined version of the Simple View of Reading is called the 

Component Model of Reading (Aaron, 1997; Joshi, 1999; Joshi & Aaron, 2000), 

which was able to explain 58% of the variance. Here, a component is defined as an 

independent elementary information processing system that operates upon internal 

representations of objects and symbols (Sternberg, 1985). The relationship is 

defined as follows: Reading Comprehension = Decoding × Listening 

Comprehension + Speed of Processing or R = D × C + S. There are two notable 

modifications to the original Simple View of Reading formula. The first is the 

replacement of linguistic comprehension by listening comprehension. The original 

term linguistic comprehension was to be regarded as a generic term encompassing 

both reading and listening. A number of researchers have reported a high 

correlation between L1 reading comprehension and L1 listening comprehension 

(Palmer, McCleod, Hunt, & Davidson, 1985; Trabasso, 1981). It is on this ground 

that they replaced linguistic comprehension with listening comprehension. 

Listening comprehension was measured by the WLPB-R Listening Comprehension 

subtest (Woodcock, 1991), a listening cloze test in which the administrator reads 

aloud a passage with one word missing and asks the test takers to supply the word 

(Crosson & Lesaux, 2010). Speed of processing measured by the WLPB-R Word 

Attack subtest was included, as rapid and automatic recognition of words is one of  
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the signature characteristics of the skilled reader. In this test, students were asked to 

read a list of decodable pseudowords of increasing complexity. 

 

Characteristics and Validity of TOEFL Listening Tests 

As I used TOEFL iBT listening tasks and TOEFL PBT short dialogue tasks 

to measure listening comprehension, a short review is in order regarding the 

characteristics and validity of these tasks. For the short dialogue test, Nissan, 

DeVincenzi, and Tang (1996) identified the presence of infrequent oral vocabulary, 

the presence of negatives in the dialogue, the sentence pattern of the utterances in 

the dialogue, the roles of the speakers in the dialogue, and the necessity of making 

an inference to answer the items as the factors that characterize and define the 

difficulty level of a dialogue question. This idea was expanded and refined by 

Kostin (2004), who included two additional word-level factors (e.g., 

comprehension of an idiom), one additional discourse-level factor regarding the 

presence of academic content, and eight additional task-processing factors, such as 

lexical overlap and the importance of the second speaker in answering the question, 

in order to explain about 40% of the variance in item difficulty. 

Freedle and Kostin studied the validity of the TOEFL PBT minitalk, which 

is a listening comprehension test where the text is typically 60 to 90 seconds in 

length. In their effort to counteract the criticism that the examinees can answer the 

questions without comprehending the text and relying exclusively on the features of 

the items, they resorted to correlational analyses and multiple linear regression to 
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show that the text and text/item overlap variables, and not the pure item variables, 

are the significant predictors of the minitalk item difficulty. While the texts used in 

the listening comprehension section of TOEFL iBT are 3- to 5-minutes long, their 

results still provide support for the validity of TOEFL iBT’s listening 

comprehension section. 

 

Gaps in L2 Listening Research 

There are both quantitative and qualitative deficiencies in the current state 

of L2 listening research. First and foremost, as was pointed out above, research 

conducted on listening has been quite scarce compared with reading, and additional 

findings concerning the components of second language listening comprehension 

would be a valuable asset to the field of SLA. As a natural consequence of this 

scarcity, there is serious lack of data in virtually all areas of listening research. 

More investigation is needed in each of the following areas. 

7. Classroom-oriented studies of factors affecting listening comprehension: This 

includes factors that directly lead to improvements in instruction and learning 

rather than factors of purely psycholinguistic interest. 

8. The relationship between listening and reading when similar or comparable 

materials are read and heard: There is research comparing reading 

comprehension with listening comprehension and research into the effect of the 

availability of a script while listening; however, there is little research on the 

differences between the two receptive skills when comparable materials are 
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read or listened to. 

9. A relatively large amount of unaccounted variance in the listening 

comprehension construct: The amount of variance in L2 listening 

comprehension that has been explained in terms of subfactors is often less than 

50%. SLA researchers have not yet identified the remaining variance. 

10. Limitations associated with the operationalization of linguistic skills and 

subskills: In many studies, L2 proficiency is operationalization as lexical 

knowledge and grammatical knowledge. Other skills are often similarly 

operationalized with limited and potentially biased measures. 

11. Relationships among different measures of L2 proficiency with an emphasis on 

reading and listening skills: There are many measures of these receptive skills 

as well as their subskills, yet the relationships and correlations among them 

have not been investigated thoroughly. 

12. Quantitative models of listening comprehension: While there are many 

qualitative and conceptual frameworks for listening, little effort has been made 

to create and test a quantitative formula comparable to the Simple View of 

Reading or the Component Model of Reading that can potentially facilitate 

further understanding of the factors affecting listening comprehension. 

 

The Purpose of This Study 

The first purpose of this study is to investigate the proficiency profiles of 

Japanese university students studying at a prestigious national university. The 
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primary emphasis is on developing a profile for listening comprehension and the 

secondary emphasis is on developing a profile for reading comprehension. To this 

end, measurements of different aspects of the participants’ English language 

proficiency have been made employing mostly standard tools such as a TOEFL-

type listening comprehension test, reading comprehension test, grammatical error 

identification test, gap-filling task, listening and reading cloze test, sound 

distinction task, dictation test, and vocabulary size test. The goal is not to arrive at a 

complete description of the participants’ proficiency profiles; rather, it is to produce 

a sufficient number of parameters that can be referred to when describing their 

overall proficiency. Both their weaknesses and strengths are described and 

examined with a view to improving instruction and learning. 

The second purpose has two parts. The first is to probe what construct or 

subskill is measured by each test and the degree to which each pair of tests is 

related. The second part involves identifying and then removing undesirable 

parameters, so that only well-behaved and promising variables remain for further 

research. This purpose is carried out by examining descriptive statistics, the results 

of a Rasch analysis, and the correlation matrix of all the raw data, gathered as test 

scores, before conducting further analyses. 

Equipped with this knowledge, the third purpose is to explain the variance 

in L2 listening comprehension with a multiple regression analysis. The selection of 

independent variables is guided by the second purpose. One goal is to account for 

as much variance in L2 listening comprehension as possible, and a second goal is to 
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identify a minimal set of tests that provides the maximum return in terms of the 

variance explained and to eliminate redundancies among the tests. 

The fourth purpose is to compare listening and reading in the unique setting 

in which the reading texts were scripts of the texts used for measuring listening 

comprehension. The participants did not use the same text for listening and reading. 

However, using materials with comparable characteristics provides yet another way 

to compare these two receptive skills. 

The fifth purpose is to investigate whether formulas similar to those in the 

Simple View of Reading and/or the Component View of Reading describe L2 

listening comprehension adequately. The results might not only shed more light on 

the construct of listening comprehension, but also guide learners and teachers in 

their pursuit of effective and efficient learning/teaching of listening. 

The sixth and the final purpose is to test a structural equation model that 

captures, in one diagram, the network of correlations and linear relations among the 

observed variables as indicators of as few latent constructs/variables as possible. 

This provides a bird’s eye view of different aspects of proficiency and serves as a 

consistency checking device for the techniques and tools employed in this study. 

 

Research Questions 

Proficiency Profile 

1a. Where such data are available, what is the proficiency profile of this group of 

students compared with other examinees of the same tests worldwide? 
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1b. What are the implications of their proficiency profile for teaching and learning? 

Tests 

2a. How are the different test scores related to one another? 

2b. What do the results indicate about the relationships among the subskills of 

and/or the factors affecting L2 listening comprehension? 

2c. What are the components of the necessary and sufficient minimal set, among 

the tests used in this study, for assessment purposes? 

Variance in Listening 

3a. How much variance in L2 listening comprehension can be explained by the 

predictors measured in this study? How is the variance partitioned among the 

predictors? 

3b. What do the results indicate about the total variance in L2 English listening 

comprehension of the participants? 

4. When the listening script is used for reading, what is the relationship between 

listening comprehension and reading comprehension? What does it reveal about the 

listening and reading proficiency of the participants? 

5. How well does a simple formulation of listening comprehension like the Simple 

View of Reading or the Component Model of Reading capture overall listening 

proficiency? 

6. How much of the overall proficiency profile and the results of other analyses can 

be captured in one structural equation diagram? What latent constructs/variables 

can be identified, and how are they related to the observed variables as indicators? 
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How consistent is the model with the results obtained by other measurement and 

analysis tools? 
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CHAPTER 3 

METHODS 

 

Participants 

The participants in this study were 179 students (male to female ratio was 

2:1) studying at one of the leading national universities in Japan, whose ages 

ranged from 18 to late 20s. One hundred thirty-seven participants were first-year 

students and 42 were in their second year or later of university study. All the 

participants were Japanese nationals whose native culture and language are 

Japanese. All of them had completed a minimum of six years of formal pre-college 

English education in the Japanese secondary school system that was focused mostly 

on reading and translation (i.e., the grammar-translation method dominates foreign 

language instruction in Japanese secondary schools). All of them had passed a 

highly competitive university entrance examination that included an English 

section. The English section of the entrance examination required the participants 

to translate passages both from English to Japanese and from Japanese to English. 

They were enrolled in one of the four English courses I taught every semester in the 

2009 and 2010 academic years. The courses were equivalent in content and were 

open to all students in the university regardless of their majors. The main focus was 

on communicative English with a special emphasis on speaking. For almost all of 

them, my class was the only class they were taking in which the main focus was on 

developing communicative skills. 
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The students’ level of communicative proficiency, including listening 

comprehension, was relatively low. The average TOEFL iBT section scores for 

those who took the test and submitted their scores voluntarily were 23, 19, 15, and 

22 for Reading, Listening, Speaking, and Writing, respectively. The mean total 

score was 78. The participants were informed in the course catalog and course 

syllabus that their test results (i.e., in this case, their proficiency profiles) will be 

used for academic research. Their enrollment in the course was conditional upon 

their agreeing to this practice. They also agreed orally during the first lecture to the 

use of their test scores for statistical analyses. The general attitude among the 

participants was extremely positive, and they expressed appreciation for the 

teachers’ efforts to improve instruction and welcomed their involvement in the 

process. 

 

Instrumentation 

All the test types that were administered are summarized in Table 3. 

Corresponding variable names are given in parentheses. I sometimes refer to and/or 

represent the tests by their variable names. 

The GRE Gap Filling Test (GGF) is the only test in my battery that is 

designed for native speakers. The format of this test is the same as that of the Gap 

Filling Test (GFT). According to the creator of both tests, the Educational Testing 

Service (ETS), the GFT measures the ability to use and understand English at the 

 56



Table 3. Tests and Corresponding Variable Names 
Test Name (Variable 
Name) 

 
Short Description of Content and Purpose 

Short Listening Test 
(SLT) 

A short conversation with two turns followed by a multiple-choice 
question; To measure sentence-level listening comprehension 
 

Long Listening Test 
(LLT) 

Lectures and conversations lasting for 2 to 5 minutes followed by five to 
six multiple-choice questions; To measure more holistic listening 
comprehension 
 

Listening Cloze Test 
(LCT) 

Deletion of every tenth word, with adjustments to omit immediately 
obvious words, in three listening passages (k = 80): To measure aural 
word recognition aided by mostly local context gained from written text
 

Dictation Test (DTN) Three short and three long sentences with a total of 77 words: To 
measure aural word recognition combined with syntactic/semantic 
awareness at the sentence level 
 

Phoneme Distinction 
Test (PHD) 

Five pairs of words for each of the following contrasts are presented: [b, 
v], [f, h], [l, r] (at the beginning and in the middle of the word), and [s, 
th] (k = 25); To distinguish phonemes often confusing for Japanese 
students 
 

Vocabulary Size Test 
(VST) 

Multiple-choice vocabulary items; 3,000 level through 8,000 frequency 
level; To measure the general vocabulary size 
 

Productive Vocabulary 
Levels Test (PVT) 

Controlled productive ability of words at the 2,000 and 3,000 word 
frequency levels (k = 18); To measure controlled productive ability 
(Laufer & Nation, 1999)  
 

Aural Word Recognition 
Test (AWR) 

Listening to and dictating 50 difficult words; To measure the ability to 
aurally recognize words in isolation, i.e., not in a sentence 

  
Grammatical Error 
Detection Test (GED) 

Finding a segment containing a grammatical error from four underlined 
segments in each sentence; To measure receptive grammatical judgment 
skill 
 

Gap Filling Test (GFT) Selecting the correct expression to fill a gap in each sentence (This test 
is for nonnative speakers of English.); To measure sentence-level 
semantic/syntactic awareness and sensitivity to coherence (Alderson, 
2000, pp. 207-211) 
 

GRE Gap Filling Test 
(GGF) 

Selecting the correct expression to fill a gap or two in each sentence 
(This test is designed for native speakers of English.); To measure 
sentence-level semantic/syntactic awareness and sensitivity to coherence 
(Alderson, 2000, pp. 207-211) 
 

(Table 3 continues) 
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(Table 3 continued) 
Test Name (Variable 
Name) 

 
Short Description of Content and Purpose 

Deletion of every tenth word in three reading passages (k = 80): To 
measure both local and long-range sensitivity to the passage as well as 
semantic/syntactic skills (Alderson, 2000, pp. 207-209) 

Reading Cloze Test 
(RCT) 

 
Reading Comprehension 
of Listening Scripts Test 
(RCL) 

Reading the scripts for long listening tests and answer five to six 
multiple-choice questions; To measure holistic reading comprehension 
of long listening texts 

  
Metacognitive 
Awareness Listening 
Questionnaire (MALQ, 
MALQJ). The MALQJ 
is the Japanese version 
of the questionnaire. 

Test of the knowledge of and the ability to monitor, control, and 
integrate cognitive processes important for listening: “[T]o assess 
second language (L2) listeners' metacognitive awareness and perceived 
use of strategies while listening to oral texts” (Vandergrift, et al., 2006) 
 

 

university level, while GGF evaluates readiness for graduate-level work focusing 

on verbal reasoning skills to analyze and evaluate written material. The utility of 

GFT and GGF in this project is that GFT provides easier questions and GGF 

supplies harder questions for a good coverage of the students’ skill distribution. In 

fact, as shown later in Chapter 4, GFT showed a problematic ceiling effect and that 

had to be neutralized by combining it with a harder test. This was the reason for the 

inclusion of GGF. It will be shown in the Rasch validation section of Chapter 4 

how GFT and GGF measure the same construct and combine to form a test, named 

GGT, that better measures the common underlying construct. The combined test 

GGT has a correlation coefficient of .750 (p < .0005) with GFT and .828 (p 

< .0005) with GGF. 

While it is not possible to predict exactly what each test measures, my tests 

are roughly designed to tap the aspects of listening skill summarized in Table 4. 

The number of asterisks indicates the presumed relative level of importance among 
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the subskills contributing to each test score, with *** being the most important. 

More detailed description of each test follow. 

 

Short Listening Test 

The Short Listening Test (Appendix A) is designed to measure the 

participants’ ability to comprehend a very short conversation typically made up of 

two turns and lasting fewer than 10 seconds. This is a test of listening 

comprehension at the sentence level. Examinees are asked both factual questions 

about the content of the exchange and inferential questions about implied and/or 

context driven meanings. One example of the former is a question about where the 

conversation is taking place after an exchange between a customer and a shop 

attendant, and an example of the latter type is a question about the specific meaning 

of “I hope you have better luck than I did!”, whose proper understanding requires a 

clear grasp of the context. 

The form of the test is the same as the listening comprehension test used in 

the TOEFL PBT. Listeners hear an approximately 10-second conversation between 

a male and a female speaker, and the conversation is followed by a multiple-choice 

question. Students are to select the correct answer out of four printed choices. 

Many questions require some inferential thinking rather than a straightforward 

understanding of factual information. There are 30 questions, and the test takes 

approximately 15 minutes to complete. The test is designed to measure students’ 

understanding of the content of a short conversation. While test-takers have to
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Table 4. Subskills of Listening Tapped by the Test Battery 
  SLT LLT LCT DTN PHD VST PVT AWR GED GGT RCT RCL 

 Sound recognition ** * *** ** ***   ***    
Word 

Vocabulary ** ** ** *  *** ** ***  *** ** *** 

Grammar/Syntax * * * *     ***  * * 
Sentence 

Comprehension ** ** * **   **  * ** ** ** 

Inference * ** *        * ** 

Meaning formation  ***          *** Passage 
Content knowledge 

Note. Word, Sentence, and Passage in the first column signifies that the corresponding entries in the second column are 
word-level, sentence-level, and passage-level skills, respectively. LLT = Long Listening Test; SLT = Short Listening 
Test; DTN = Dictation Test; AWR = Aural Word Recognition Test; PHD = Phoneme Distinction Test; LCT = Listening 
Cloze Test; RCT = Reading Cloze Test; VST = Vocabulary Size Test; PVT = Productive Vocabulary Levels Test; GED 
= Grammatical Error Detection Test; GGT = The sum of the Gap Filling Test and GRE Gap Filling Test; RCL = Reading 
Comprehension of Listening Scripts Test.

**  * * ** * *      

 



comprehend implied meanings as well as factual information correctly, they are not 

required to synthesize many pieces of information to construct a holistic 

understanding of the passage. All items in this test were written and published by 

the Educational Testing Service. An example item is shown below. 

 

1. (woman) Thanks a lot! This scarf will be perfect with my blue jacket. 
(man) Made a good choice, did I?  
(narrator) What does the man mean? 
 
(A) He wants to know which scarf the woman chose. 
(B) He wants to know what color the jacket is. 
(C) He thinks he selected a nice scarf. 
(D) He thinks any color would go well with the jacket. 

 

Long Listening Test 

The Long Listening Test (Appendix B) is hypothesized to measure both a 

holistic understanding of the gist of the text and the ability to locate and extract the 

necessary information embedded in a long text. The test format is the same as the 

TOEFL iBT-type listening comprehension test; as such, it is made up of 

conversations that are approximately 3 minutes and lectures that typically last 5 

minutes. Both the texts for lectures and the texts for conversations are pre-planned, 

well organized, and polished with few hesitations, pauses, and slangs. In that sense, 

these texts are toward the reading end of the listening-reading text type continuum. 

However, more colloquial texts are probably too difficult for the EFL participants 

in this study. Students are allowed to take notes while listening, and five to six 

multiple-choice questions accompany each conversation or lecture. Examinees are 
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asked to choose the correct answer(s) typically from four printed options. 

Approximately one fifth of the questions require listening to a part of the 

conversation or lecture again. In this case, the question is not printed, but otherwise, 

the questions are printed on the answer sheet along with the answer choices. This is 

a test of whether listeners have gained a holistic understanding of a longer text, be 

it a conversation or lecture. Students are asked to answer questions, including 

bridging inference questions and implication questions. This type of listening 

comprehension is the dependent variable in this study. All items in this test were 

written and published by the Educational Testing Service. 

 

Listening Cloze Test 

The Listening Cloze Test (Appendix F) is designed to measure context-

sensitive input processing and aural word recognition. Although a strictly listening-

based cloze test has been prepared and successfully administered previously (Buck, 

2001, p. 69; Templeton, 1977), the test used in this study is not a strict listening 

cloze test because the technical difficulties associated with deleting words or 

masking them in a natural and connected stream of sounds without negatively 

affecting the smooth flow of the message could not be overcome. 

Students are given a script with approximately every tenth word missing, 

and they fill in the blanks with the words they hear. There are two passages with 25 

blanks each and one passage with 30 blanks for a total of 80 blanks. Spelling 
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mistakes are permitted, but grammatical errors, such as incorrect tense and 

singular-plural errors, are counted as incorrect. 

This test was scored dichotomously rather than by awarding partial credit 

for the following reasons. First, this study concerns aural meaning processing, and 

misspellings are unimportant in aural semantic processing. If examinees hear apple 

and correctly recognize it as a noun representing the fruit, they have demonstrated 

they have the type of knowledge that is of interest in this study. Second, because 

this is also a test of processing fluency, examinees were not given enough time to 

carefully spell each word, nor were they given time to write legibly. For this reason, 

each test was graded by the examinee that took it. Third, I was consistent 

throughout the test battery in not penalizing spelling mistakes because the focus 

was on aural processing and not on the accurate production of written output. The 

participants were explicitly instructed not to worry about spelling mistakes. 

As a result, this is to some extent a test of syntactic and grammatical 

knowledge in addition to word recognition in the flow of speech. General listening 

comprehension is indeed enhanced by the availability of written text (script), a 

phenomenon known as the aural-written verification effect. However, Chang 

(2009) showed that the gain in comprehension from text availability was only 10% 

for his participants. In addition, the speech rate of between 146 and 184 words per 

minute makes it almost impossible for test-takers to engage in extensive 

backtracking and repetitive reading on this test. Nevertheless, the Listening Cloze 
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Test might also measure some reading comprehension, as a great deal of the input 

is written text. All items in this test were written by Masayasu Aotani. 

 

Dictation Test 

The primary purpose of the Dictation Test (Appendix K) is to measure 

receptive lexical knowledge and aural word recognition in context; thus, this test is 

hypothesized to measure a construct similar to that measured by the listening cloze 

test. However, dictation might involve more than those skills; it has been reported 

that dictation scores predicted the section scores on the University of California at 

Los Angeles (UCLA) English as a Second Language Placement Examination 

(ESLPE) better than any of the section scores (Oller, 1971) and that dictation 

scores correlated the highest with TOEFL PBT’s listening comprehension subtest 

as well as the total score (r = .69) (Irvine, Atai, & Oller, 1974, p. 249). Oller argued 

that dictation is a psycholinguistically sound and valid test of language proficiency 

as it invokes the learner’s internalized grammar (Oller & Streiff, 1975a, 1975b). 

Stansfield (1985) found over 50 studies of dictation that were favorable regarding 

the format’s validity. 

The Dictation Test is made up of three short sentences and three long 

sentences. One short sentence is made up of eight words, and the other two are 11-

word sentences. The longer sentences were made up of 14 words, 16 words, and 17 

words, respectively. The examinees hear each short sentence once, and they have 

30 seconds to write the sentence. The three longer sentences are read twice. After 
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each reading, there is 30 seconds of silence during which the examinees write the 

sentence. Each correct word is awarded 1 point, and there is no penalty for 

misspelled words. Grammatical mistakes, such as plays instead of played and stole 

instead of stolen, are not awarded any credit. Furthermore, if there is an extraneous 

word not in the original sentence, 1 point is deducted. This test is designed to be a 

measure of aural word recognition in context as well as grammatical and syntactic 

knowledge. One short sentence example (sentence 2) and one long sentence 

example (sentence 6) are provided below: 

2. You did an excellent job on that presentation. 

6. I really want to see the play at the outdoor theater tonight. Will you come with 

me? 

All items in this test were selected and modified by Masayasu AOTANI from 

listening tests written and published by the Educational Testing Service. 

 

Phoneme Distinction Test 

Phoneme awareness and the ability to distinguish phonemes are known to 

be greatly assisted by literacy. As one of the participants’ notable strengths is 

reading comprehension, their aural consonant distinction might be significantly 

correlated with both reading and listening comprehension. The Phoneme 

Distinction Test (Appendix L) is designed to measure the participants’ ability to 

distinguish between two consonants, embedded in a word, which are confusing to 

native speakers of Japanese. The consonant pairs were [b, v], [f, h], [l, r], and [s, th]. 
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Five pairs of words were given for each of these consonant pairs for a total of 25 

items. Five pairs of words have l or r in the initial position and another set of five 

pairs has l or r in the medial position. Five example pairs are shown below. All 

items in this test were prepared by Masayasu Aotani. 

lice rice 

clue crew 

vase base 

mouse mouth 

food hood 

 

Vocabulary Size Test 

The Vocabulary Size Test (Appendix C) is a newly developed 140-item 

vocabulary size test designed to measure written receptive knowledge of the first 

14,000 words of English (Beglar, 2010; Nation & Beglar, 2007). There are 10 items 

for each of the 14 levels ranging from the 1,000- to 14,000-word level. In this study, 

the participants completed the 3,000 through the 8,000 word levels (Six levels for a 

total of 60 items). The 1,000 and 2,000 word levels were not administered because 

the participants likely knew all of those items, given that they are extremely high 

frequency words, and levels above the 8,000 word frequency level were not 

administered because the participants would be unlikely to know many such low 

frequency words. Students were given 30 minutes to complete the 60-item test. The 

following sample item is from the 5,000 word level. 
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1. deficit: The company had a large deficit. 
a. spent a lot more money than it earned 
b. went down a lot in value 
c. had a plan for its spending that used a lot of money 
d. had a lot of money stored in the bank 

 

Productive Vocabulary Levels Test 

Laufer and Nation’s Productive Vocabulary Levels Test Version A (2,000-

word level and 3,000-word level test) (Appendix J) was adopted in this study to 

measure “the ability to use a word when compelled to do so by a teacher or 

researcher, whether in an unconstrained context such as a sentence-writing task, or 

in a constrained context such as a fill-in task where a sentence context is provided 

and the missing target word has to be supplied” (Laufer & Nation, 1999, p. 37). 

Laufer and Nation refer to this as a “controlled productive ability.” The test is made 

up of 18 sentences with one word omitted for each level. The first few letters of the 

omitted words are provided, and the students complete each word in 15 seconds. 

While grammatical mistakes are not acceptable, examinees are not penalized for 

spelling mistakes. Note that this practice is different from the original scoring 

scheme employed by Laufer and Nation, where grammatical errors were ignored 

(Laufer & Nation, 1999, p. 39). I adopted this policy to be consistent with the 

scoring of other tests, such as cloze tests, where grammatical mistakes were marked 

as incorrect. As mentioned above, this is a very restrictive method to measure 

productive vocabulary compared with, for example, analyzing free speech or 

writing. It is probably best to regard this test only as one parameter that is related to 

productive vocabulary. Indicators of what Laufer and Nation called free productive 
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ability (Laufer & Nation, 1999, p. 37), which is the ability to use a word by 

exerting one's free will, are also available. The Lexical Frequency Profile (Laufer 

& Nation, (1995) is one such example. However, these tools require excessive time 

and effort to deploy properly. It is the practicality of the Productive Vocabulary 

Levels Test that made it a good choice for this study. One item each from the 2,000 

and 3,000 word levels are shown below: 

2,000 word level: They managed to steal and hi       some knives. 

3,000 word level: They get a big thr          out of car-racing. 

All items on this test were written by Batia Laufer and Paul Nation. 

 

Aural Word Recognition Test 

The Difficult Words 50: Word Recognition Test (Appendix H) is designed 

to measure aural word recognition when the words are presented in isolation and 

out of context. In this test, the students listen to 50 words that are presumed 

difficult to recognize aurally for native speakers of Japanese. The words were 

selected mostly from a bank of student mistakes on previous tests of a similar type, 

with some additional words also included based on teaching experience at the 

university where the data were gathered. The words were difficult for a number of 

reasons. Words such as annihilate, heir, and plumber are difficult due to a silent 

consonant, words such as conscience are difficult because of their irregular 

pronunciation, and words such as limb are difficult due to their low frequency of 

occurrence. Yet another group of words, such as career, label, oven, and virus, are 
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difficult as they are loan words with distorted pronunciations in Japanese. Some of 

the words were difficult for more than one of the above reasons. After hearing each 

word once, the test-takers had 5 seconds to write it. Examples of words included on 

the test are: annihilate, bury, career, conscience, debris, heir, label, limb, oven, 

plumber, thorough, and virus. All items of this test were prepared by Masayasu 

Aotani. 

 

Grammatical Error Detection Test 

The Written Expression: Grammatical Error Detection Test (Appendix D) is 

based on a section on the TOEFL PBT. The test is designed to measure examinees’ 

receptive grammatical knowledge. There are 50 sentences and four segments, 

words, or expressions are underlined in each sentence. Test takers are asked to 

identify the segment that contains a grammatical error. The following is the first 

item on the test. All items in this test were written and published by the Educational 

Testing Service. 

 

1. Margaret Mead (A) studied many (B) different cultures, and she was one (C) of 
the first anthropologists to photograph (D) hers subjects. 
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Gap Filling Test 

The Structure: Gap Filling Test (Appendix E) is designed to measure the 

examinees’ syntactic awareness and lexical knowledge. Test takers are asked to fill 

in one blank in a sentence with one of the four given choices, much like in TOEFL-

PBT’s Structure Section. There are 30 multiple-choice items on this test. A sample 

item is shown below. All items in this test were written and published by the 

Educational Testing Service. 

4. The discovery of the halftone process in photography in 1881 made it ------- 
photographs in books and newspapers. 
(A) the possible reproduction 
(B) possible to reproduce 
(C) the possibility of reproducing 
(D) possibly reproduced 

 

GRE Gap Filling Test 

The GRE Gap Filling Test (Appendix K) is designed to measure examinees’ 

syntactic awareness and lexical knowledge. Test takers are asked to fill in one or 

two blanks in a sentence with one of the five given choices. The primary difference 

between this test and the Structure: Gap Filling Test is that the items on the GRE 

Gap Filling Test are published GRE Verbal Section questions that were originally 

designed for native speakers of English. In addition, whereas the Structure: Gap 

Filling Test items had four options per item, this test had five. There are 35 

multiple-choice items on this test. A sample item is shown below. All items in this 

test were written and published by the Educational Testing Service. 
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1. Nonviolent demonstrations often create such tensions that a community that has 
constantly refused to ------- its injustices is forced to correct them: the injustices 
can no longer be -------. 

(A) acknowledge. .ignored 
(B) decrease. .verified 
(C) tolerate. .accepted  
(D) address. .eliminated 
(E) explain. .discussed 

 

Reading Cloze Test 

The Reading Cloze Test (Appendix G) is designed to measure lexical 

knowledge, grammatical and syntactic knowledge, context sensitivity, and the 

awareness of long-range constraints of discourse operating locally. This test is also 

designed to shed light on the differences between listening and reading. Because 

deletion is handled somewhat mechanically, the required ability is a function of 

individual items, and therefore differs from item to item. It is partly for this reason 

that Alderson (2000) recommended creating more than 50 deletions for reliable 

results (Alderson, 2000, p. 208). In this study, approximately every tenth word was 

removed from three passages; two passages have 25 blanks each and one passage 

has 30 blanks for a total of 80 items. The students are asked to fill in the blanks 

with appropriate words as they read the passage. The first one or two letters are 

provided where such was deemed appropriate and/or necessary. One purpose of 

providing these letters was to limit the number of plausible answers for items that 

had many possible correct answers. Spelling mistakes were allowed, but not 

grammatical errors, such as an incorrect tense and singular-plural errors. As a result, 
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this is to some extent a test of syntactic and grammatical awareness in addition to 

vocabulary knowledge. This test was prepared by Masayasu Aotani. 

 

Reading Comprehension of Listening Scripts Test 

The Reading Comprehension of Listening Scripts Test (Appendix I) is 

designed to measure the participants’ ability to comprehend lectures and 

conversations when the original aural text is presented visually instead of aurally. 

Some authorities believe that the difference between natural and formal language 

reflects a difference between oral and written language (Olson, 1977), while the 

natural-formal language distinction is independent of modality according to others 

(Freedman & Calfee, 1984). However, using parallel materials is important because 

researchers agree that real and clear differences exist between natural and formal 

language (e.g., See Hoover and Gough (1990b, pp. 131-132) for a discussion of 

these differences in their study of the Simple View of Reading). The test requires 

test takers to read a listening script in the same amount of time that it takes to listen 

to it and answer the same questions that appear on the corresponding listening test. 

The time limit for the entire test is also equal to the listening test, which is typically 

10 minutes. Because all the tests were administered in the same semester, the 

students read the scripts of comparable listening tests, but did not read the scripts of 

the listening comprehension tests they took. The use of the listening scripts for both 

conversations and lectures is one unique feature of this test. These two types of text 

were used to control for the effect of written versus spoken text type. 
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Metacognitive Awareness Listening Questionnaire 

Metacognition is knowledge of cognitive processes and the ability to 

monitor, control, and integrate these processes in an orchestrated manner; the self-

appraisal and self-management of cognition also described as self-reflection and 

self-direction (Flavell, 1976, 1979). Successful learners have the ability to apply 

metacognitive knowledge. Vandergrift et al. developed a questionnaire called the 

Metacognitive Awareness Listening Questionnaire (MALQ) (2006) to study this 

aspect of listening ability development and have shown, using multiple regression 

analysis, that up to 13% of variance in listening comprehension can be explained 

by metacognition. The MALQ measures person knowledge, which is the awareness 

of one’s own listening and learning processes including abilities and difficulties, 

task knowledge, which means knowledge about the purpose, demands, and nature 

of the task, and strategy knowledge, which guides listeners in applying and 

adapting a range of strategies at their disposal to meet the demands of different 

listening situations. The MALQ is a 21-item questionnaire with a 6-point Likert 

scale (1 = Strongly Disagree; 2 = Disagree; 3 = Slightly Disagree; 4 = Slightly 

Agree; 5 = Agree; 6 = Strongly Agree). In the study conducted by Vandergrift, the 

participants answered the questionnaire in English. However, in this study, the 

questionnaire was translated into Japanese to minimize the interference/noise due to 

reading in L2 (See Appendix N for the Japanese version, and Appendix O for the 

original English version). Wherever applicable, the same question was asked about 

 73



listening in the participants’ L1 (Japanese) as well. Two sample items are shown 

below: 

 
2 理解出来ない時に

はよりインプット

に集中する。 
English

1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 6 
同意 強く 

同意 
  日本語 1 2 3 4 5 6 

 
17 話の内容から、分

らない単語の意味

を推測する。 
English

1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 6 
同意 強く 

同意 
  日本語 1 2 3 4 5 6 

 

Procedures 

The tests and the questionnaires described above were administered during 

the Spring Semester of 2010. The instruction started on April 8th and lasted until 

July 22nd. The classes met once a week for 90 minutes. There were 13 classes for 

one course and 15 classes for the other three courses. Although the dates on which 

the various tests were administered varied slightly, a typical administration 

schedule is presented in Table 5. This particular class met 15 times, and the 

schedule was adjusted slightly for the course that met only 13 times by giving more 

tests on the same day when it was deemed appropriate. The Long Listening Test 

(LLT) had seven subsections, the Listening Cloze Test (LCT) had two subsections, 

the Grammatical Error Detection Test (GED) had two subsections, the Reading 

Cloze Test (RCT) had two subsections, and the Reading Comprehension of 

Listening Scripts Test (RCL) had seven subsections. These are labeled LLT1 

through LLT7, LCT1 and LCT2, GED1 and GED2, RCT1 and RCT2, and RCL1 

through RCL7, respectively. 
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Table 5. Test Administration Schedule 
04/16/2010 Short Listening Test (SLT) 

Vocabulary Size Test (VST) 
 

04/23/2010 Long Listening Test (LLT1:6) 
Long Listening Test (LLT2:6) 
Grammatical Error Detection Test (GED1:25) 
Gap Filling Test (GFT) 
 

04/30/2010 Listening Cloze Test (LCT1:50) 
Reading Cloze Test (RCT1:50) 
Long Listening Test (LLT3:6) 
Long Listening Test (LLT4:6) 
Aural Word Recognition Test (AWR) 
 

05/07/2010 Reading Comprehension of Listening Scripts Test (RCL1:6) 
Reading Comprehension of Listening Scripts Test (RCL2:6) 
Productive Vocabulary Levels Test (PVT) 
Reading Comprehension of Listening Scripts Test (RCL3:5) 
 

05/14/2010 Dictation Test (DTN) 
Reading Comprehension of Listening Scripts Test (RCL4:5) 
 

05/21/2010 Long Listening Test (LLT5:6) 
 

05/28/2010 Reading Comprehension of Listening Scripts Test (RCL5:6) 
 

06/04/2010 Long Listening Test (LLT6:5) 
 

06/11/2010 Metacognitive Awareness Listening Questionnaire (MALQ, MALQJ) 
 

06/25/2010 Long Listening Test (LLT7:5) 
Reading Comprehension of Listening Scripts Test (RCL6:6) 
 

07/02/2010 Listening Cloze Test (LCT2:30) 
Grammatical Error Detection Test (GED2:25) 
 

07/09/2010 Reading Comprehension of Listening Scripts Test (RCL7:6) 
Phoneme Distinction Test (PHD) 
 

07/16/2010 Reading Cloze Test (RCT2:30) 
GRE Gap Filling Test (GGF) 

Note. The notations (LLT1:6) and (LLT2:6) indicate that the first 6 questions of the 
Long Listening Test were in the first subsection and the second 6 questions were in 
the second subsection. Likewise for other similar notations. 
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The following is a step by step description of the data analysis procedures 

used in this study. I use the alpha level of p < .05 as a criterion for significance in 

all of the statistical analyses. The exact p-value is reported wherever such is 

deemed desirable. 

 

Outlier Detection and Elimination 

First, the data were inspected for univariate outliers. As the sample size is 

larger than 80 cases, cases with a z-value beyond the interval [-3, +3] were 

regarded as univariate outliers (Schwab, n.d.). Second, Mahalanobis distance was 

computed to detect multivariate outliers. If the probability associated with the 

distance was .001 or less, the case was regarded as an outlier. Because the sample 

size was relatively small, ranging from 123 to 177 depending on the test, I made an 

effort to retain as many participants as possible by replacing the scores of the 

outliers by those one unit larger (or smaller) than the highest (or lowest) value of a 

participant that was not an outlier. I also kept the sample size as large as possible 

for LLT and RCL by including the students who missed only one or two tests out 

of seven in my Rasch analysis explained below. The scores on the items of the 

missed tests were treated as missing scores. 

 

Rasch Analysis 

Because the tests used in this study yielded dichotomous, polytomous, and 

rating scale data, the appropriate form of Rasch analysis (Rasch, 1960) was 
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conducted with the data gathered from each instrument in order to overcome the 

problems associated with raw scores. 

First, the Rasch model rescales and linearizes raw data to an interval scale 

on which item difficulty and person ability estimates are placed. Linearization is 

important as conventional statistics, including such fundamental parameters as the 

mean and standard deviation, are not legitimate for non-interval scales (Wright & 

Mok, 2000, p. 85). Note here that I call a numerical indicator of any quantifiable 

object/property a parameter and reserve the term variable for the cases where I am 

describing/studying the relationships among different objects/properties. This is in 

keeping with the usual practice in quantitative sciences. Also note that in order for 

measurements to be useful, they need to be linear (Wright & Mok, 2000, p. 86). For 

dichotomous data, the method is developed as follows. 

Let the probability of person l answering item j correctly be and try to compare 

the abilities of two people m and n using item i as a reference. One way to assess 

their relative abilities is to consider the ratio  

ljP

(1 )
(1 )

mi ni

ni mi

P P
P P

−
−

; 

where the numerator is the probability that person m answers item i correctly while 

person n gets it wrong and the denominator signifies the probability that person n 

gets it right but person m does not. In other words, the numerator is the probability 

that only person m answers item i correctly and the denominator is the probability 

that only person n answers this item correctly. As such, this is one way to measure 

how much more capable person m is than person n. Alternatively, the ratio of 
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/ (1 )mi miP P−success and failure  can be regarded as the indicator of the person’s 

ability measured with item i as the reference. The ratio of the abilities of the 

persons m and n are given by  

/ (1 ) (1 )
/ (1 ) (1 )

mi mi mi ni

ni ni ni mi

P P P P
P P P P

− −
=

− −
  

as before. An ideal situation, where each item is perfectly and equally capable of 

assessing this ratio, results in 

(1 )(1 )
(1 ) (1 )

mj njmi ni

ni mi nj mj

P PP P
P P P P

−−
=

− −
 

for any pair of items i and j. Now consider a hypothetical person 0 and item 0 such 

that the person’s ability is evenly matched with the level of difficulty of the item. 

Probabilistically speaking, this means the person answers the item correctly 50% of 

the time. Let  and 0n = 0j = . Then, we have = = “the probability that 

person 0 gets item 0 right” = .5 as well as 

njP 00P

00 00/ (1 )PP − 00 00)(1 /P P−= = 1. Now 

solve 

(1 )(1 )
(1 ) (1 )

mj njmi ni

ni mi nj mj

P PP P
P P P P

−−
=

− −
 

for , and set n = j = 0 on the right-hand side. This produces  / (1 )mi miP P−

(1 ) 1(1 )
(1 ) (1 ) 1 (1 ) 1

mj nj mj njmi ni mi ni

ni mi nj mj mi ni mj nj

P P P PP P P P
P P P P P P P P

− −−
= ⇒ =

− − − − −
 

0 0 00 0 0

0 0 00 0

1
1 1 1 1 1

mi i m m i

mi i m m i

P P P P P P
P P P P P 0P

−
⇒ = =

− − − − −
. 
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At this point, we have expressed the ability of person m to answer item i 

correctly as the product of the ability of person m to answer item 0 correctly and the 

success to failure probability ratio on item i for person 0. Recalling that person 0 

and item 0 were selected as our references, these two terms can be regarded as a 

relative ability of person m and the reciprocal of a relative difficulty level of item i. 

In order to linearize the scale, this product is converted into a sum by taking the 

natural logarithm of both sides. 

0 0

0 0

1ln ln ln
1 1

mi m i

mi m i

P P
P P

P
P
−

= −
− −

.  

mBIt is customary to express the first term by  and the second term multiplied by -1 

by  and call them person ability and item difficulty, respectively. Hence, this 

relation can be written as  

iD

ln
1

mi
m i

mi

P B D
P

= −
−

.  

This relation can be solved for , the probability of person m with ability miP mB  

answering item i having difficulty level  to give iD

exp( )
[1 exp( )]

m i
mi

m i

BP D
B D
−

=
+ −

 . 

The log odds transformation of the probability P of a correct response effected by  

ln
1

P
P

⎛ ⎞
⎜ ⎟−⎝ ⎠
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is called logit or log-odds unit. Logit transforms the limited range of [0, 1] of 

probability P into the entire range of real numbers ( , )−∞ +∞ , and it also helps in 

converting the measurement scale into an interval scale. 

Second, Rasch analysis also allows for the identification of misfitting 

persons and items. Unlike other fit statistics encountered in various statistical 

modeling and mainly used to choose a model that fits the data well, fit statistics in 

Rasch modeling are used to identify data that do not fit the model well enough to 

contribute to the construction of interval measurement. The four major Rasch fit 

statistics are Outfit Mean-square, Standardized Outfit Mean-square, Infit Mean-

square, and Standardized Infit Mean-square. The following descriptions were 

mostly taken from Smith (2001). The descriptions here are for items. For the 

corresponding statistics for persons, replace N, the number of persons, with L, the 

number of items, and change summations over persons, denoted by n, to those over 

items, denoted by i. Moreover, all subscripts, which are not running indices, should 

be changed to n’s to denote persons. 

 

Outfit mean-square. 

First the expectation value is computed with the formula 

 , 
0

( )
m

ni nik
k

k PE
=

= ∑

where m is the number of available categories for the observations and  is the 

probability of person n being observed in category k on item i. Next, the residual 

nikP
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niY niZ niX and the standardized residual  is computed for each observation . Here, 

 is the variance of 2

0
( )

m

ni ni nik
k

E PW k
=

= −∑ niX . A chi-square statistic is formed by  

2

1

N

ni
n

2Zχ
=

=∑ , and this number is divided by the number of persons N to yield the 

Outfit Mean-square . iu

2

1

/
N

i ni
n

Z Nu
=

⎛ ⎞= ⎜ ⎟
⎝ ⎠
∑  

This has a variance  given by 2
is

( )2

2 1
2

/
1

N

ni ni
n
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C W

N N
== −
∑

 , 

where 

  4

0
( )

m

ni ni nik
k

E PC k
=

= −∑

niXis the kurtosis of . The expected value for Outfit Mean-square is 1. Values 

substantially less than 1.0 indicate dependency in the data, and values substantially 

greater than 1.0 indicate the presence of unexpected outliers. 

 

Standardized outfit mean-square. 

Outfit Mean-square is transformed into a t-statistic with an approximate unit 

normal distribution as follows. 

 . 1/3( 1)(3 / ) ( /i i i iu st s= − + 3)
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This produces Standardized Mean-square Outfit. The Outfit Mean-square statistic 

tends to be impacted more by unexpected responses far from a person’s or an 

item’s measure (Bond & Fox, 2007, p. 285). In order to remedy this problem, 

another statistic, Infit Mean-square, is also used. 

 

Infit mean-square. 

2
niZThe Infit Mean-square statistic weighs the squared standardized residual  

by the individual variance , which is smaller when far from the targeted item’s 

measure. 

niW

2 2

1 1

1 1

N N

ni ni ni
n n

i N N

ni ni
n n

v
W Z Y

W W

= =

= =

= =
∑ ∑
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The variance  of this statistic is: 2
iq

2

2 1
2
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W
q =

=

−
=

⎛ ⎞
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∑

∑
.  

Infit Mean-square relatively strongly impacted by unexpected responses close 

to a person’s or an item’s measure (Bond & Fox, 2007, p. 285). The expected value 

for Outfit Mean-square is 1.0. Values substantially below 1.0 indicate dependency 

in the data, and values substantially above 1.0 indicate noise. 
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Standardized infit mean-square. 

There is also an associated t-statistic with an approximate unit normal 

distribution called Standardized Mean-square Infit given by the following formula. 

  1/3( 1)(3 / ) ( /i i i iv qt q= − + 3)

Of the two types of fit statistics, standardized and unstandardized, the 

standardized values are more affected by the number of persons N and are 

preferable when the sample size is not large. 

Third, the Rasch model can be used to detect the presence of secondary 

dimensions in the data through a Rasch principal components analysis of item or 

person residuals. The Rasch model is based on a one dimensional measurement 

system regardless of the actual dimensionality of the data at hand. Hence, one latent 

variable should be able to explain all variance in the data ideally. However, there 

often is shared systematic variance among the residuals of a subgroup of items or 

persons even after the variance due to the primary latent variable is accounted for. 

This is a much more serious threat for Rasch analysis than such common problems 

as low explained variance that statistical models are often plagued with. Indeed, 

(Linacre, n.d.-c) specifically mentions the following. 

There is a paradox: "more variance explained" [means] "more 

unidimensional" in the Guttman sense—where all unexplained variance is 

viewed as degrading the perfect Guttman uni-dimension. But "more 

unidimensional" (in the stochastic Rasch sense) depends on the size of the 

second dimension in the data, not on the variance explained by the first 
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(Rasch) dimension. This is because most unexplained variance is 

hypothesized to be the random noise predicted by the Rasch model, rather 

than a degradation of the unidimensionality of the Rasch measures[.] 

 

The decomposition of the residual variance by a principal component 

analysis of item residuals is helpful in detecting lurking substructures in the data. 

One should, however, always keep in mind that many constructs, possibly 

including listening comprehension itself, cannot exactly and completely be 

described by a unidimensional model. Some types of measurements and tests might 

not be good candidates for Rasch analysis to begin with. For instance, Callingham 

and Bond (2006, p. 8) described one multifaceted, and hence necessarily multi-

dimensional, test design for which Rasch analysis was inapplicable. 

During the validation of the tests used in this study with the Rasch model, 

item fit was investigated using polarity, Infit MNSQ, Outfit MNSQ, and the most 

misfitting response string as major indicators. Unidimensionality was checked by 

examining the results of principal components analyses of Rasch residuals. 

Eigenvalues can be as large as 2.0 due to random error (Linacre, n.d.-d), and 

eigenvalues over 4.0 are considered “somewhat” larger than the randomly expected 

value of 2.0 (Linacre, n.d.-d). 

I set rather stringent and thorough numerical criteria to identify potential 

misfitting items and signs of an additional dimension for further investigation. 
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These criteria as well as other more qualitative criteria, are summarized in Table 6 

and Table 7 (Nishino, 2009). 

In particular, I tried to remain very conservative with my choice of the 

acceptable ranges for Infit and Outfit MNSQ or, equivalently, tried to be very 

aggressive in making the initial selection of the candidate items for deletion. This is 

partly because this was the starting point of all ensuing analyses and also because 

“[t]here are no hard-and-fast rules” (Linacre, n.d.-a). The list of suggested 

acceptable ranges includes (.75, 1.3), (Mean – 2SD, Mean + 2SD), (.7, 1.3) both for 

Infit MNSQ and Outfit MNSQ, and a combination of 2 / , /1 2( 1N N+− )  for 

Infit MNSQ and / ,1 /1 6( 6 N +− )N  for Outfit MNSQ, where Mean is the mean 

of Infit and Outfit MNSQ respectively, likewise for SD, and N is the sample size 

(Bond & Fox, 2007, p. 240; Linacre, n.d.-a; R. M. Smith, Schumacker, & Bush, 

1998, p. 78). Some intervals are symmetric and others are asymmetric about 1.0. 

Some intervals apply to both Infit MNSQ and Outfit MNSQ, while others do not. I 

found it more desirable to use the numbers that are different for different samples, 

reflecting the characteristics of each distribution. Furthermore, I wanted the range 

to be as small as possible to pick out as many candidates for deletion as possible. It 

is for these reasons that I decided to use 

( ,MeaMax{ n 2SD's1 /2 N −− }, ,MeaMin{ n 2SD's1 / }2 N ++ ) and 

( ,MeaMax{ n 2SD's1 /6 N −− } , ,MeaMin{ n 2SD's1 / }6 N ++ ) as my ranges. 

These criteria are used to select potential candidates for deletion. Items were 

removed only after a close examination of their effects on student and item 
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separation and reliability, item-person map, the variances explained, and 

unidimensionality. The item-person map was examined for the range of 

measurement, the overall match between item difficulty and person ability, and 

potential gaps in the item hierarchy. As all possible cases were examined in most of 

our analyses in exactly the same manner, the initial selection of a larger number of 

items for possible deletion, due to my criteria which are more stringent than most 

conventional ones, did not change the nature of the evaluation. It simply increased 

the chance to improve the measurement. 

 

Table 6. Criteria and Actions for Investigation of Item Fit 
Criterion Critical Value/Range Action 
Item Polarity Point-measure correlation > 0 Item is removed if the value < 0.

For items outside the range, the 
“MOST MISFITTING 
RESPONSE STRING” criterion 
below is applied. 

Infit MNSQ All figures should be strictly in the 
range bounded from below by 

,MeaMax{ n 2SD's1 /2 N −− } 
and from above by 

,MeaMin{ n 2SD's1 /2 N ++ } . 
Outfit MNSQ All figures should be strictly in the 

range bounded from below by 
For items outside the range, the 
“MOST MISFITTING 
RESPONSE STRING” criterion 
below is applied. 

,MeaMax{ n 2SD's1 /6 N −− }  
and from above by 

,MeaMin{ n 2SD's1 /6 N ++ } . 
Most Misfitting 
Response String 

Responses expected by the Rasch 
model 

Persons with unexpected 
responses (up to 5% of the 
sample size N) are removed and 
item fit statistics are rechecked. 

Note. N is the sample size, and Mean is the mean for Infit MNSQ and Outfit 
MNSQ respectively. These criteria were applied in a step-by-step fashion, starting 
from the top of the table. The “Most Misfitting Response String” criterion applies 
only to items that failed to meet either the Infit MNSQ or Outfit MNSQ criterion. If 
the item still misfits after the persons with unexpected responses have been 
removed, it is tagged for deletion and subjected to further investigation. 
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Table 7. Criteria for Investigating Unidimensionality 
Criterion Critical Value/Range 

Reliablity .95≥Item Reliability  
 
Separation 3.0≥Item Separation  
 

Variance Explained To be determined by the “Targeting-Explained 
Variance” graph for dichotomous data (Figure 1) 
in the Winsteps Manual (Linacre, n.d.-h) 
 

Empirical-Modeled Comparison Reasonable agreement between the observed and 
modeled values (Linacre, n.d.-h): 10% difference 
is acceptable (Linacre, n.d.-h). 
 

First Contrast’s Eigenvalue Smaller than 2 is ideal. Smaller than 3 is 
acceptable. (Linacre, n.d.-d) 
 

Ratio of the variances explained by 
items and by the first contrast 

# 4 above is desirable (Linacre, n.d.-c).  

 
Residual Plot The points should not be separated into two 

distinct groups. (visual inspection) 
Note. The eigenvalue of the first contrast can be as large as around 2 due 
exclusively to random error (Raîche, n.d.). Empirical-Modeled Comparison is a 
measure of unidimensionality and/or model fit as modeled variances mean 
“variance components expected for these data if they exactly fit the Rasch model, 
that is, the variance that would be explained if the data accorded with the Rasch 
definition of unidimensionality” (Linacre, n.d.-h). I did not apply each criterion in a 
step-by-step fashion. Instead, unidimensionality judgment was made in an 
integrative and holistic manner, taking all these factors into account. 
 

In the analyses conducted in this study, most tests did not show significant 

signs of a second dimension. However, when the indications of unidimensionality 

were deemed insufficient, or a potential second dimension was suspected, the 

following steps were taken. 
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Figure 1. Predicted Explained Variance for Dichotomous Rasch Data (Reproduced 
with written permission from John Michael Linacre). “The x-axis is the absolute 
difference between the mean of the person and item distributions, from 0 logits to 5 
logits. The y-axis is the percent of variance in the data explained by the Rasch 
measures. Each plotted line corresponds to one combination of standard deviations. 
The lesser of the person S.D. and the item S.D. is first, 0 to 5 logits, followed by 
"~". Then the greater of the person S.D. and the item S.D. Thus, the arrows indicate 
the line labeled "0-3". This corresponds to a person S.D. of 0 logits and an item S.D. 
of 3 logits, or a person S.D. of 0 logits and an item S.D. of 3 logits.” (Linacre, n.d.-
h) 
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1. Use simulated data, produced with the default options of Winsteps (use 

measures to simulate; no resampling of persons; use complete data; allow 

extreme scores), to obtain predicted model values for the contrast sizes and 

compare them with the empirical values (Linacre, n.d.-b, n.d.-c, n.d.-i). Check 

person and item parameters as well when this is completed.  

As a caveat, in the Winsteps manual Linacre states  
 
“In Winsteps Table 23.0, the "Model" column gives the "Variance Explained" 
value that you could expect to see if your data had perfect fit to the Rasch 
model with the current degree of randomness. The "Model" value is usually 
very close to the empirical value. This is because some parts of your data 
underfit the model (too little variance explained) and some parts overfit (too 
much variance explained).” (Linacre, n.d.-h)) 

 
2. Split the items into two subtests based on positive and negative loadings on the 

first contrast, obtain the correlation C between the resulting two sets of person 

measures, and check if the error-disattenuated correlation 

                        
1 2

C
R R

, 

where 1R 2R and  are the reliabilities of the two tests, approaches 1.0 (Linacre, 

n.d.-e). 

An integrative judgment of unidimensionality is important as Linacre (n.d.-

c) states “Criteria have yet to be established for when a deviation becomes a 

dimension. So PCA is indicative, but not definitive, about secondary dimensions.” 

Linacre also states: 
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Unidimensionality is never perfect. It is always approximate. The Rasch 
model constructs from the data parameter estimates along the 
unidimensional latent variable that best concurs with the data. But, though 
the Rasch measures are always unidimensional and additive, their 
concurrence with the data is never perfect. Imperfection results from multi-
dimensionality in the data and other causes of misfit. (n.d.-e) 

 
along with, “Multidimensionality always exists to a lesser or greater extent. The 

vital question is: "Is the multi-dimensionality in the data big enough to merit 

dividing the items into separate tests, or constructing new tests, one for each 

dimension?"” 

I did not subject the results of the dictation test to Rasch analysis. Due to the 

nature of the ability I attempted to measure, the participants were encouraged to 

guess the portions they were unsure of. This includes guessing from the context or 

based on the segments immediately before or after the troublesome word(s). As a 

result, the number of words differed from student to student and it was difficult 

even to speak of what items were in a meaningful and consistent manner. 

 

Correlation Studies 

Pearson correlations are calculated for all possible combinations of the 

fifteen variables to obtain an overview of the strength of the relationships among 

the measured variables. Because there are 105 correlations, some might be the 

products of random fluctuations even at p < .01. Additionally, partial correlation 

coefficients were examined to control for potential linear effects of other variables. 

In this study of multiple aspects of linguistic fluency with an emphasis on listening 
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comprehension, significant correlations among multiple variables are unavoidable 

by the very design of the study. 

 

Factor Analysis and Principal Component Analysis 

I use factor analysis as an umbrella term covering both factor analysis and 

principal components analysis. According to Wilkinson (1986, p. 264), “Principal 

component and common factor solutions for real data rarely differ enough to 

matter.” Factor analysis might provide one solution to dealing with the network of 

correlations described in the previous section. However, there is no guarantee that 

the underlying constructs are easily interpretable and conducive to ready 

applications to teaching and learning. I consider factor analysis as yet another 

approach to investigating the relationships among predictors of listening and 

reading and defer the decision as to whether I will use variables or the factors for 

further investigation until the factors have been closely examined. 

 

Multiple Linear Regression 

Linear regression analyses were conducted with the Long Listening Test 

result as the dependent variable and other variables as predictors. This is one way 

to estimate the amount of variance accounted for by each independent variable. 

When Rasch analysis was conducted, Rasch person ability measures instead of raw 

scores were used. Automated procedures including forward variable selection, 

backward elimination, and stepwise variable selection were attempted first 
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followed by adjustments by hand as recommended by Norušis (2008, p. 260). 

Admittedly, nothing in nature is truly linear, and this is an approximation and 

estimation. There are necessarily correlations among all the measured variables. 

Some degree of linear dependence among the presumed independent variables is 

unavoidable. In other words, multicollinearity has to be dealt with appropriately. 

However, this technique has the advantage of being easily interpretable. Because so 

many researchers employ a form of regression to assess the amount of variance 

each independent variable accounts for in the dependent variable, adopting this 

approach allowed me to compare my results with the existing literature. 

 

Structural Equation Modeling 

Structural equation modeling provides us with a bird’s eye view of our test 

battery and the students’ overall proficiency profile in a compact diagram. While 

correlation matrices present the interrelations among different abilities in a compact 

one-page table, structural equation models do the same in an easily understandable 

visual format. Similarly, while principal components analyses tabulate the relations 

between different variables and the underlying components/constructs, structural 

equation models summarize the network of relations among the latent variables, 

corresponding to the components of principal components analysis, and the 

(indicator) variables in one diagram. Unlike multiple regression, structural equation 

modeling deals with all the variables of interest at the same time. In addition, all 

variables are regarded as indicators of latent variables, and in that sense, they are 
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now dependent variables expressed as a linear function of the latent variables. In 

sum, structural equation modeling provides a visual tool that sheds light on our 

analyses from a different angle and summarizes the findings by combining aspects 

of different types of analysis. Hence, I also use structural equation modeling in 

order to both double check the results and expand the scope of other analyses. 

Structural equation modeling is a procedure that enables researchers to conduct an 

extended triangulation. 
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CHAPTER 4 

PRELIMINARY RESULTS 

 

The first section of this chapter involves examining, cleaning, and 

processing the raw data. This process included the detection and possible 

elimination of univariate as well as multivariate outliers followed by a Rasch 

analysis of 14 tests. Outlier detection is important as one of the item fit indicators 

Outfit MNSQ is particularly sensitive to outliers. While descriptive statistics and 

Mahalanobis distance analyses permit researchers to eliminate participants who did 

not perform within the statistical norm, Rasch analysis helps eliminate misfitting 

items and persons and rescales raw test scores into a linearized measure of the 

students’ performance more suitable for further statistical treatment. After 

eliminating misfitting items, person ability measures obtained from the Rasch 

analyses were used for further investigation wherever applicable. 

 

Univariate and Multivariate Outliers 

Potential univariate outliers are shown in Table 8. As shown in the table, 

eight students were identified as univariate outliers (participant SN53 was an 

outlier on two tests), as the participants’ scores were outside the z-score criterion of 

(-3, +3). 
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Table 8. Potential Univariate Outliers 
z-score Student Code Variable 

ZSLT MI153 3.270 
ZGED SN53 -3.522 

SN53 ZGFT -3.970 
MY89 ZGGF 3.699 
YS36 ZRCL -3.014 
YN54 ZLCT 3.179 
HK21 ZRCT 3.516 
KM72 ZDTN -3.357 

HO159 ZAWR 3.172 
Note. ZSLT stands for the z-score of SLT, and likewise for other variables. 
 

Next, the Mahalanobis distance statistic was computed for all participants, 

including the univariate outliers. The smallest chi-square significance value was .02 

> .001; hence, no multivariate outliers were present. As a result, I retained all the 

participants, including the univariate outliers, with the exception of participant 

MI153 who was not included in the final analysis because this person stopped 

coming to the class and failed to complete many of the tests as a result. 

The total scores were not modified for the remaining outliers except for 

participant KM72, who was an outlier on the Dictation Test (DTN). This was 

because there was no statistically consistent and established way to deal with an 

outlier by modifying the answers item by item prior to an item analysis. It is 

common practice to leave the item-wise answers as they are in the ensuing item 

analyses once a decision is made to retain an outlier. Participant KM72’s score was 

changed from the original raw score of 2 to 5.36, which is one point below the 

score that corresponds to the z-score of -3. With this score, the z-score of KM72 

changed from -3.36 to -3.08. Note here that the actual computation was conducted 
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carrying 7 digits under decimal for precision and rounding off the final answer to 

retain two digits under decimal as shown below. 

42.9466667 – 3*12.19571201 – 1 = 5.35953067 

(42.9466667 – 3*12.1957120 – 1 – 42.9466667)/12.1957120 = (5.35953067 – 
42.9466667)/12.1957120 = –3.0819960 ≈ –3.08 
 

Rasch Analyses: Item Fit and Unidimensionality 

Rasch analyses were conducted for all the variables except for DTN, for 

which z-scores were used. Validation of each instrument, in which item fit to the 

Rasch model and unidimensionality were checked following the procedures 

summarized in Tables 6 and 7 in Chapter 3 follow. 

 

Long Listening Test (LLT) 

The Long Listening Test was made up of 40 multiple-choice items. A Rasch 

analysis of the items indicated that no reverse polarity problem was present. Point-

measure correlations ranged between .02 and .52. The acceptable ranges for Infit 

and Outfit MNSQ were .83-1.17 and .6 -1.28, respectively. Items 9, 12, and 15 

misfit according to the Infit MNSQ criterion, and items 7, 9, 15, and 36 misfit 

according to the Outfit MNSQ criterion. 

For each item, up to 7 persons (146*.05 = 7.3; i.e., up to 5% of the sample 

size) who showed unexpected responses were removed, and item fit was rechecked. 

If the item then satisfied the Infit and Outfit criteria, it was retained. If not, the item 

was tagged for deletion. This procedure was repeated for all eight items. Table 9 
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summarizes the results. Note that deletion is not automatic at this point, as its 

affects the item-person map, the variance-dimensionality outcome, and separation 

and reliability figures should also be examined before eliminating an item. 

 

Table 9. Fit Statistics after Deleting Persons with Unexpected Responses for the 
Long Listening Test 
Item 7 9 12 15 36 
Measure (before, 
after) 

-3.48, -6.13 .06, -3.74 .15, .03 .57, .56 -3.66, -6.15 

Persons Removed 
(Sample Size) 

27, 94, 118, 
121 (142) 

40, 75, 80, 
87 

18, 75, 85, 
87, 121 
(141) 

25, 27, 41 43, 66, 110 
(143) (143) 

(142) 
(M-2SD, M+2SD) i (.82, 1.18) (.82, 1.18) (.82, 1.18) (.84, 1.16) (.82, 1.18) 
(1-2/sqrtN, 
1+2/sqrtN) 

(.832, 1.168) (.832, 1.168) (.832, 1.168) (.833, 1.167) (.833, 1.167)

Infit Range (.832, 1.168) (.832, 1.168) (.834, 1.168) (.84, 1.16) (.833, 1.167)
Infit MNSQ MINIMUM 1.15 1.10 1.21 MINIMUM 
(M-2SD, M+2SD)o (.70, 1.26) (.72, 1.24) (.73, 1.25) (.70,1.26 ) (.73, 1.25) 
(1-6/sqrtN, 
1+6/sqrtN) 

(.496, 1.504) (.496, 1.504) (.495, 1.505) (.498, 1.502) (.498, 1.502)

Outfit Range (.70, 1.26) (.72, 1.24) (.73, 1.25) (.70, 1.26) (.73, 1.25) 
Outfit MNSQ MINIMUM 1.14 1.10 1.20 MINIMUM 
Delete/Retain Delete Retain Retain Delete Retain 
Note. Measure (before, after) indicates that the figure on the left is the item 
difficulty measure before deletion, and the figure on the right is the same measure 
after deletion. M is the mean, SD is the standard deviation, (M-2SD, M+2SD) i and 
(M-2SD, M+2SD)o refer to the Infit and Outfit MNSQ respectively, and sqrtN 
signifies the positive square root of the sample size N. Infit and Outfit Range define 
the acceptable values of Infit and Outfit MNSQ. Delete and Retain indicate that the 
items became candidates for deletion and retention as a result of this intermediate 
stage of the analysis. The final decision to delete or retain the item is made only 
after other factors have been examined closely. 
 

Items 7, 15, and 36 were tagged for deletion as a result of this series of 

examinations. However, items 7 and 36 gave this test a much wider range of item 

difficulty and increased the amount of variance, as both were the easiest items. 

With all three items deleted, including items 7 and 36, no items were easy for the 

participants. Retaining items 7 and 36 improved the variance explained by the 
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Rasch model from 21.4% (14.7% attributable to items) to 24.3% (16.6% for items). 

This is a 13.6% and 22% increase, respectively, of total variance explained and the 

variance accounted for by the items alone. Of the four possible deletion schemes 

(item 15 alone, items 15 and 7, items 15 and 36, and all three items), deleting item 

15 alone increased the variance explained the most, while the dimensionality, to be 

examined more closely below, remained virtually the same. In addition, deleting 

item 15 alone gave the best separation and reliability both for persons and items. 

Person separation (reliability) was 1.79 (.76), and item separation (reliability) was 

5.06 (.96). This was a slight improvement from 1.75 (.75) and 5.02 (.96) for the 

analysis with all 40 items. Therefore, item 15 was deleted and both items 7 and 36 

were retained for the Long Listening Test. The item statistics for the Long 

Listening Test are summarized in Table 10. 

Unidimensionality was checked using a Rasch principal components 

analysis of item residuals. The criteria listed in Table 7 in Chapter 3 were checked 

one by one. The Rasch item separation and reliability estimates were acceptable at 

5.06 and .96, respectively. The main results of explained variances are summarized 

in Table 11. Note again that the main threat to unidimensionality is not the low 

amount of variance explained by the Rasch model, but large eigenvalues for the 

first and other contrasts. The graph of predicted explained-variance (Figure 1) 

provided for dichotomous tests (Linacre, n.d.-h) provides an estimate of expected 

total variance explained by the Rasch model. 
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Table 10. Rasch Item Statistics for the Long Listening Test 

 
Item 

 
Measure 

 
SE 

Pt-Meas. 
Corr. 

Infit 
MNSQ 

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD 

1 -1.35 .23 .24 1.03 .3 .98 .0 
2 .86 .18 .24 1.09 1.4 1.10 1.2 
3 .01 .18 .21 1.08 1.4 1.25 2.8 
4 1.66 .21 .24 1.08 .8 1.04 .3 
5 1.20 .19 .37 .97 -.4 1.00 .1 
6 .76 .18 .30 1.03 .5 1.08 1.0 
7 -3.48 .51 .21 .96 .1 .61 -.5 
8 1.50 .20 .28 1.03 .3 1.12 .9 
9 .07 .18 .05 1.23 3.9 1.32 3.6 

10 -1.16 .21 .42 .88 -1.0 .77 -1.3 
11 -.67 .19 .30 1.00 .0 .99 .0 
12 .17 .18 .10 1.19 3.3 1.26 3.1 
13 -.89 .20 .42 .90 -1.0 .80 -1.3 
14 -.20 .18 .32 1.00 .0 1.00 .1 
15 DELETED  
16 1.12 .19 .40 .95 -.6 .92 -.7 
17 1.30 .19 .30 1.05 .6 .99 .0 
18 .40 .18 .35 1.00 .0 .98 -.2 
19 -1.81 .26 .23 1.00 .1 .98 .0 
20 1.19 .19 .21 1.10 1.3 1.16 1.4 
21 -.73 .20 .42 .90 -1.2 .86 -1.0 
22 1.19 .19 .40 .94 -.7 .95 -.5 
23 .18 .18 .28 1.05 .9 1.06 .8 
24 1.83 .21 .21 1.08 .7 1.14 .9 
25 .48 .18 .48 .89 -2.1 .86 -2.0 
26 .61 .18 .41 .94 -1.0 .93 -.8 
27 .39 .18 .30 1.05 .9 1.03 .4 
28 -.12 .18 .30 1.02 .4 1.03 .4 
29 .74 .18 .30 1.04 .6 1.05 .6 
30 .33 .18 .36 .98 -.3 .98 -.2 
31 -.25 .19 .44 .91 -1.3 .85 -1.5 
32 -.63 .20 .40 .93 -.7 .85 -1.1 
33 -.18 .19 .23 1.09 1.4 1.05 .5 
34 .30 .18 .52 .85 -2.7 .82 -2.4 
35 -.55 .20 .45 .89 -1.4 .82 -1.4 
36 -3.67 .59 .14 1.00 .2 .65 -.3 
37 .17 .18 .43 .91 -1.6 .93 -.9 
38 .00 .19 .28 1.04 .6 1.09 1.0 
39 -.47 .20 .47 .88 -1.6 .81 -1.6 
40 -.32 .19 .35 .97 -.4 .95 -.4 

Note. Pt-Meas. Corr. = Point-measure correlation. 



Table 11. Variance Explained for the Long Listening Test (Standardized Residual 
Variance in Eigenvalue Units) 
 Empirical Modeled 

 Eigenvalue 
% of 

Variance 
% of 

Variance 
Total raw variance in observations 51.5 100.0% 100.0% 
Raw variance explained by measures 12.5 24.3% 24.4% 

Raw variance explained by persons 3.9 7.7% 7.7% 
Raw variance explained by items 8.6 16.6% 16.7% 

Raw unexplained variance (total) 39.0 75.7% 75.6% 
Unexplained variance in 1st contrast 2.3 4.4%  
Unexplained variance in 2nd contrast 2.1 4.1%  
Unexplained variance in 3rd contrast 2.0 3.8%  
Unexplained variance in 4th contrast 1.9 3.7%  
Unexplained variance in 5th contrast 1.8 3.5%  

 

The Rasch model, where Abs (Person Ability Mean – Item Difficulty 

Mean) = |.37 - .00| = .37 and .81 ~ 1.17 for the SD pair, should be able to explain 

about 25% of the variance. This is very close to the 24.3% explained by the Rasch 

model for the Long Listening Test data. As this is generally the case for the other 

instruments used in this study as well, I do not discuss relatively low variance 

explained by the Rasch model for other tests in the rest of this chapter. It is an 

inevitable consequence of low person separation, or the similar English proficiency 

levels, of the participants. There is good agreement between the empirical 

percentages and the modeled percentages. This is also generally true for the models 

described below. 

The eigenvalue of the first contrast is 2.3, which is only slightly above the 

value of 2.0 that can be attributed to random fluctuations. Because this is below the 

3.0 criterion, the criterion for the eigenvalue of the first contrast is met. Recall here 

that < 2.0 is excellent, but < 3 is acceptable. The ratio of explained variances by the 
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model and its first contrast is 16.6/4.4 = 3.77, which is reasonably close to the 

critical value of 4.0. Furthermore, the residual plot shown in Figure 2 has no 

noticeable subgroup structure. (The plot below is exhibited once for this first test 

for illustration purposes and is not shown for other tests.) 
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Figure 2. Standardized residual contrast 1 plot for the Long Listening Test. 
 

Based on the information presented above and considering that 

“Unidimensionality is never perfect. It is always approximate” (Linacre, n.d.-h), it 

is possible to conclude that the unidimensionality condition is met. 

The item-person map for LLT is shown in Figure 3. The mean Rasch item 

difficulty estimate is set by convention to 0.00 logits (SE = .21). The mean person 

ability estimate, .37 (SE = .39), was slightly above the mean item difficulty 

estimate. The similarity of the means indicates that the test difficulty was  
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Figure 3. Item-person map for the Long Listening Test. 

 

appropriate for the majority of participants in the study. However, as all difficult 

items are within 2 standard deviations of the item mean, there was no item at an 

appropriate level of difficulty for the top five students, as indicated by the relatively 
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large standard errors of their ability estimates of .74, .55, .50, .47, and .47, 

respectively. Similarly, on the easiest end of the map, two items, item 7 and item 36, 

were too easy for the participants. These have large standard errors of .51 (item 7) 

and .59 (item 36), respectively. For this distribution, the Rasch person reliability 

(separation) estimate for the participants was .76 (1.79), and the Rasch item 

reliability (separation) estimate was .96 (5.06). 

 

Short Listening Test (SLT) 

The Short Listening Test was made up of 30 multiple-choice items. There 

was no reverse polarity problem, and point-measure correlations ranged 

between .06 and .53. The acceptable ranges for Infit MNSQ and Outfit MNSQ 

were .85-1.15 and .73-1.25, respectively. Items 5, 22, and 30 misfit according to the 

Infit MNSQ criterion and item 30 misfit according to the Outfit MNSQ criterion. 

For each item, up to 8 persons (177*.05 = 8.85; i.e. 5% of the sample size) who 

showed unexpected responses were removed, and item fit was rechecked. Table 12 

summarizes the results. 

This procedure did not apply to item 5 as there was no unexpected response. 

The default decision for an item like this was to retain it because such items can be 

regarded as generally fitting the Rasch model. Inclusion in the table of most 

misfitting response strings is based on the standardized residual, where residual 

means it is the difference between the observed response and the expected response, 

which is computed from the difference between the person ability measure and the 
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item difficulty measure, and standardized means it is expressed as a unit normal 

deviate (Linacre, n.d.-g). If the standardized residual is in the range (-2, 2), the 

response is regarded as an expected response (Linacre, n.d.-f). 

Item 22 had a total of 12 unexpected responses. Due to the upper limit of 8 

persons for our deletion, those 12 persons were divided into more able, average, 

and less able groups of four each. Two more able persons, four average persons, 

and two less able persons were selected for deletion. Item 30 had 18 persons with 

unexpected responses. These 18 persons were divided into three groups as before, 

and two more able persons, four average persons, and two less able persons were 

selected for deletion. All other cases like this, where there are more persons with 

unexpected responses than the upper limit for deletion (5% of the sample size), are 

dealt with in the same way. Hence, a detailed description like the one above is not 

repeated in the remainder of this chapter. Note that deletion is not automatic at this 

point as its effects on the item-person map, the variance-dimensionality outcome, 

and separation and reliability figures should also be examined. 

Item 30 was explicitly tagged for deletion. As we have no unexpected 

response for item 5, there is no indicator of deletion or retention for this item. The 

default decision in a case like this is retention as explained above. However, in 

order to test the soundness of this decision, I decided to regard item 5 as a 

candidate for deletion as well. As stated before, despite the set of guidelines, the 

final decision to delete or retain the item is a holistic one. For that matter, even item 

22, which is now tagged 

 104



Table 12. Fit Statistics after Deleting Persons with Unexpected Responses for the 
Short Listening Test 
Item 5 22 30 
Measure (before, after) -.64, NA .78, .99 .96, 1.19 
Persons Removed (Sample Size) None (177) 19, 25, 49, 55, 72, 

76, 101, 144 (169) 
4, 35, 65, 69, 76, 
109, 124, 144 (169)

(M-2SD, M+2SD) i  (.84, 1.16) (.84, 1.16) 
(1-2/sqrtN, 1+2/sqrtN)  (.846, 1.154) (.846, 1.154) 
Infit Range  (.846, 1.154) (.846, 1.154) 
Infit MNSQ  1.10 1.13 
(M-2SD, M+2SD)o  (.75, 1.23) (.75, 1.23) 
(1-6/sqrtN, 1+6/sqrtN)  (.538, 1.462) (.538, 1.462) 
Outfit Range  (.75, 1.23) (.75, 1.23) 
Outfit MNSQ  1.10 1.29 
Delete/Retain Retain Retain Delete 
Note. Measure (before, after) means that the figure on the left is the item difficulty 
measure before deletion, and the figure on the right is the same measure after 
deletion. M is the mean, SD is the standard deviation, (M - 2SD, M + 2SD) i and 
(M - 2SD, M + 2SD)o refer to the Infit and Outfit MNSQ respectively, and sqrtN 
signifies the positive square root of the sample size N. Infit and Outfit Range define 
the acceptable values of Infit and Outfit MNSQ. 
 

for retention, might have to be deleted for improved measurement. Because the 

number of items to consider was small, I decided in this case to examine all eight 

possible deletion schemes of the three misfitting items; namely, deleting none, only 

one of the items 5, 22, and 30 (three possibilities), two of the three (three 

possibilities), and all three. The indicators used were item and person parameters, 

such as mean measures, standard deviations, separations, and reliabilities, and 

variance parameters including the total variance explained, variances explained by 

items and the first contrast, and the ratio of the variance explained by items to that 

explained by the first contrast. 

The results were tabulated for each case for easy comparison. Two 

examples are shown in the first two rows of Table 13. Higher values are better for 

SD, separation, reliability, total variance, variance explained by items, and 
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“variance explained by items to variance explained by the first contrast” ratio; 

while lower values are better for variance explained by the first contrast. As for the 

mean measure of students, the closer it is to 0, the better because the mean measure 

of items is set at 0 and because similar mean measures indicate that the items are 

appropriate for the sample of persons. 

Table 13 shows that the person and item parameters and the variance 

parameters do not necessarily improve consistently. When all eight sets of 

parameters were compared, it was found that improvements were generally small 

and inconsistent in that improved item and person parameters did not always imply 

the same for the variance parameters. For item and person parameters, deleting item 

30 alone, item 22 alone, items 22 and 30, and all three items produced similar 

levels of improvement. All improved separation and reliability estimates somewhat 

and brought two mean measures close to each other. For the variance parameters, 

deleting none of the items, item 5 alone, item 30 alone, item 22 alone, and items 5 

and 22 led to similar results with the eigenvalues of the first contrast being smaller 

than 2 and the ratio of the variance explained by the items to that explained by the 

first contrast 3.2 or slightly larger. Items 5, 22, and 30 are in relatively large 

clusters of items with similar measures, and it is reasonable to expect the impact of 

deleting one item from such large clusters to be relatively small. 

 

 



16.1/4.9 = 
3.29 

16.1/5.0 = 
3.22 
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Table 13. Parameters for the Short Listening Test after Item Deletions 
SD Separation Reliability Item Var. Contrast 

Deletions 
 

M  
Std  Itm Std Itm Std Itm

Total 
Var.  E-

value % E-
value % 

Item/Contrast

None  -.07  .79  .92 1.51 5.13 .70 .96 22.5  6.2 16.1 1.9 4.9

5, 22, 30  -.03  .84  .95 1.50 5.22 .69 .96 23.5  5.8 16.4 1.8 5.2 16.4/5.2 = 
3.15 

30  -.04  .82  .93 1.55 5.14 .71 .96 23.0  6.1 16.1 1.9 5.0

Note. Deletions = deleted items; Mean = the mean Rasch person measure; The mean item measure is set at 0.0 by default; Std = 
students; Itm = Items; E-value = eigenvalue. Total Var., Item Var., and Contrast = Raw variance explained by measures (%), Raw 
variance explained by items, and Unexplained variance in 1st contrast, respectively; Item/Contrast = the ratio of Raw variance 
explained by items to Unexplained variance in the 1st contrast. 
 

Table 17. Parameters for the Aural Word Recognition Test after Item Deletions 

Item/Contrast
SD Separation Reliability Item Var. Contrast 

Deletions 
 

M  
Std  Itm Std Itm Std Itm

Total 
Var.  E-

value % E-
value % 

19.1/3.6 = 
5.31 

17.9/3.9 = 
4.59 

17.2/4.1 = 
4.20 

3.6

3.9

4.1

2.4 

2.4 

2.4 

Note. Deletions = the deleted items in addition to item 17, which no student answered correctly.

None  -.97  .78  1.20 1.89 5.02 .78 .96 24.2  12.4 19.1

18, 39  -.86  .78  1.09 1.90 4.89 .78 .96 23.0  10.9 17.9

10.2 17.2 22.3.96.784.741.901.00 .78  -.79  5, 18, 39 

 



Table 14. Rasch Item Statistics for the Short Listening Test 
 Pt-Meas. 

Corr. 
Infit 

MNSQ
Infit 

ZSTD 
Outfit 
MNSQ 

Outfit 
ZSTD 

  
SE Item Measure 

1 -1.51 .19 .38 .91 -.8 .87 -.7 
2 -.51 .16 .38 .96 -.7 .93 -.8 
3 -1.26 .18 .34 .96 -.5 .98 -.1 
4 -.48 .16 .31 1.02 .4 1.02 .3 
5 -.62 .16 .53 .83 -3.2 .77 -2.7 
6 -1.30 .18 .42 .91 -1.0 .81 -1.3 
7 -.02 .16 .20 1.12 2.4 1.15 2.0 
8 -1.10 .18 .46 .86 -1.8 .81 -1.5 
9 -.59 .16 .37 .97 -.5 .94 -.6 

10 .03 .16 .44 .91 -1.8 .90 -1.4 
11 -1.40 .19 .38 .93 -.7 .85 -.9 
12 -.04 .16 .39 .95 -.9 .95 -.7 
13 -1.70 .20 .23 1.03 .3 1.01 .1 
14 .82 .17 .23 1.08 1.1 1.13 1.2 
15 -.07 .16 .35 1.00 -.1 .99 -.2 
16 -.15 .16 .43 .93 -1.6 .88 -1.6 
17 .43 .16 .33 1.01 .3 1.01 .2 
18 1.03 .18 .30 1.02 .2 1.05 .4 
19 .43 .16 .27 1.06 1.1 1.05 .7 
20 .67 .17 .22 1.11 1.6 1.09 1.0 
21 1.10 .18 .39 .95 -.6 .95 -.4 
22 .82 .17 .11 1.19 2.4 1.26 2.4 
23 .79 .17 .32 1.02 .3 1.00 .0 
24 .29 .16 .19 1.11 2.0 1.21 2.6 
25 -.15 .16 .26 1.07 1.3 1.07 .9 
26 .94 .18 .34 1.00 .0 .99 -.1 
27 .70 .17 .34 1.01 .2 .97 -.2 
28 .51 .17 .30 1.03 .6 1.05 .6 
29 2.32 .25 .23 1.07 .4 .94 -.1 

30 DELETED   

Note. Pt-Meas. Corr. = Point-measure correlation. 

 

I removed item 30 as suggested by the analysis of most unexpected 

response strings. This deletion resulted in small but consistent improvements across 

the board both for item and person parameters and variance parameters (See Table 

13). Item statistics are summarized in Table 14. 
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I next examined unidimensionality with this set of items. Item separation of 

5.14 and reliability of .96 were within the desirable ranges. The main results of the 

explained variances are summarized in Table 15. 

 

Table 15. Variance Explained for the Short Listening Test (Standardized Residual 
Variance in Eigenvalue Units) 
 Empirical Modeled 
  % of 

Variance 
% of 

Variance Eigenvalue 
Total raw variance in observations 37.7 100.00% 100.00% 
Raw variance explained by measures 8.7 23.00% 23.00% 

Raw variance explained by persons 2.6 6.90% 6.90% 
Raw variance explained by items 6.1 16.10% 16.20% 

Raw unexplained variance (total) 29.0 77.00% 77.00% 
Unexplained variance in 1st contrast 1.9 5.00%  
Unexplained variance in 2nd contrast 1.7 4.60%  
Unexplained variance in 3rd contrast 1.7 4.60%  
Unexplained variance in 4th contrast 1.6 4.30%  
Unexplained variance in 5th contrast 1.5 4.00%  

Variance: by items / by 1st contrast 16.10/5.00 = 3.22 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

The Rasch model, where Abs (Person Ability Mean – Item Difficulty 

Mean) = |-.04 - .00| = .04 and .82 ~ .93 for the SD pair, should be able to explain 

about 24% of the variance. This is very close to the 23.00% explained by the Rasch 

model for the Short Listening Test data. 

There is a close agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is an ideal 1.9. The ratio 

of explained variance by the model and its first contrast is 16.1/5 = 3.22, which is 
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Figure 4. Item-person map for the Short Listening Test. 

 

smaller than the critical value of 4. However, the Residual Plot showed no 

noticeable subgroup structure. Based on these observations, it is possible to 

conclude that the unidimensionality condition is reasonably satisfied. 
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The item-person map for SLT is shown in Figure 4. The mean Rasch item 

difficulty estimate is set by convention to 0.00 logits (SE = .18). The mean person 

ability estimate, -.04 (SE = .44), was virtually the same as the mean item difficulty 

estimate. This matching of the means indicates that the test difficulty was generally 

appropriate for the participants of this study. However, for one student whose 

ability measure was 3.72, there was no item with a similar difficulty level, as the 

most difficult item was at 2.32. Due to this fact, this student had a large standard 

error of 1.04, which was about twice the standard errors of all the other students’ 

ability estimates. For this distribution, the Rasch person reliability (separation) 

estimate for the participants was .71 (1.55), and the Rasch item reliability 

(separation) estimate was .96 (5.14). 

 

Aural Word Recognition Test (AWR) 

The Aural Word Recognition Test had 50 items, each of which required the 

participants to dictate a single word difficult to recognize aurally for Japanese 

students. No student was able to answer item 17 correctly, and it was therefore 

removed. Point-measure correlations were between .05 and .48, and reverse 

polarity was not a problem. Items 4, 22, and 34 misfit the model as their Infit 

MNSQ values were outside the .88-1.12 criterion. Two items, 18 and 39, were 

outside of the Outfit MNSQ criterion of .62-1.38. 

For each item, up to 7 persons (154*.05 = 7.70; i.e., 5% of the sample size) 

in the Most Misfitting Response Strings were removed, and item fit was rechecked. 
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The results are presented in Table 16. Deletion is contingent upon the results of 

further investigations of the effects of deleting each item on the item-person map, 

the variance-dimensionality outcome, and separation and reliability figures. 

 

Table 16. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Aural Word Recognition Test 
Item 4 18 22 34 39 
Measure: (before) 
after 

(-1.27) -1.27 (2.07) 3.54 (-.59) -.43 (-.71) -.73 (3.24) 

Persons Removed 
(Sample Size) 

108, 129 
(152) 

30, 35, 45, 
51, 76, 78, 
121 (147) 

14, 15, 16, 
64, 105, 108 
(148) 

6 (153) None (154) 

(M-2SD, M+2SD) i (.88, 1.12) (.86, 1.14) (.88, 1.12) (.88, 1.12)  
(1-2/sqrtN, 
1+2/sqrtN) 

(.838, 1.162) (.835, 1.165) (.836, 1.164) (.838, 1.162)  

Infit Range (.88, 1.12) (.86, 1.14) (.88, 1.12) (.88, 1.12)  
Infit MNSQ: (before) 
after 

(1.15) 1.12 (1.04) 1.04 (1.19) 1.10 (1.16) 1.14 (1.00) 

(M-2SD, M+2SD)o (.65 ,1.37) (-.17, 2.35) (.74, 1.26) (.64, 1.36)  
(1-6/sqrtN, 
1+6/sqrtN) 

(.513, 1.487) (.505, 1.495) (.507, 1.493) (.515, 1.485)  

Outfit Range (.65, 1.37) (.505, 1.495) (.74, 1.26) (.64, 1.36)  
Outfit MNSQ: 
(before) after 

(1.16) 1.11 (1.92) 5.28 (1.30) 1.09 (1.15) 1.13 (.54) 

Delete/Retain Delete Delete Retain Delete Retain 
 

Item 18 is a strong candidate for deletion both due to its large Outfit MNSQ 

of 5.28 and the fact that it is in a small isolated group along with items 5 and 39 on 

the STANDARDIZED RESIDUAL CONTRAST 1 PLOT (item 39 (H), item 18 

(N), and item 5 (W) in Figure 5). This is probably not an extra dimension as the 

location of the group indicates low loadings below .25, but these three items can be 

regarded as sharing some unique characteristic(s) in addition to or contributing to 

their high difficulty measures. There are as many as 49 items in the test, and the 

number of items seems to be sufficiently large not to permit an isolated group like 
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this. For the same reason of being in the isolated group, item 39 was also 

considered for deletion despite its reasonable fit to the model. Item 5 was left in the 

test for now as its Infit and Outfit MNSQ are in the acceptable range. 
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Figure 5. Standardized residual contrast 1 plot (Aural Word Recognition Test). 
 

Item and person parameters as well as variances explained by the model are 

summarized in Table 17 for the Rasch model before and after deleting items 18 and 

39. 

There was little change in the item and person parameters, and the variance 

picture deteriorated slightly but clearly. Table 17 also presents numerical 

parameters when item 5 was deleted as well. 

I concluded that the deletion of items 5, 18, and 39 did not improve the 

instrument. This is not surprising if the misfitting parameters are due to their high 

difficulty measures rather than their measurement of an extra dimension as 

 113



suspected in the beginning. The difficulty measures of these three items, which are 

located above 3.0 logits, are much higher than the highest person ability measure 

(Figure 6). Items 5, 18, and 39 were retained, as it appears that they contribute to 

the measurement of the variable despite the above-mentioned mismatch in the 

difficulty measure. 

Figure 6 also shows that the remaining items listed in the misfit table (Table 

16), items 4, 22, and 34, are in clusters of items and their deletions do not create a 

gap in the item difficulty hierarchy. 

Deleting items 4 and 34, either separately or together, did not lead to a 

significant improvement in the parameters. This is expected as these items misfit 

according to the Infit and Outfit MNSQ criteria, after the persons with unexpected 

responses were removed, by small margins. Item 4’s Infit MNSQ (1.12) was at the 

higher endpoint of the acceptable range, and item 34’s Infit MNSQ (1.14) was 

only .02 away from the higher endpoint of the acceptable range. Finally, the 

removal of item 22, which was supposed to be retained according to the criteria, led 

to a mixed result of slight improvements in item and person parameters and 

noticeable, but potentially insignificant, deterioration of the variance- and 

unidimensionality-related parameters. 

Hence, I deleted only item 17, which had the maximum difficulty measure, 

as no student answered the item correctly. The word for item 17 was cupboard. As 
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Table 18. Rasch Item Statistics for the Aural Word Recognition Test 
 

Item 
 

Measure 
 

SE 
Pt-Meas. 

Corr. 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD 

1  -.65  .17  .31  1.02  .3  1.06  .8  
2  -1.24  .17  .28  1.04  .8  1.05  .8  
3  -.91  .17  .44  .92  -1.6  .90  -1.5  
4  -1.27  .17  .16  1.15  2.6  1.16  2.1  
5  2.94  .51  .10  1.01  .2  1.04  .3  
6  -.71  .17  .32  1.02  .3  1.00  .1  
7  .81  .22  .25  1.02  .2  .98  .0  
8  -.11  .18  .23  1.05  .7  1.18  1.6  
9  1.02  .24  .25  1.01  .1  .96  -.1  

10  -.28  .18  .38  .95  -.7  .96  -.4  
11  -.88  .17  .44  .92  -1.6  .90  -1.5  
12  -1.39  .17  .40  .95  -.9  .94  -.7  
13  -.71  .17  .34  1.00  .0  .98  -.2  
14  -.15  .18  .23  1.06  .8  1.13  1.2  
15  -.15  .18  .37  .97  -.3  .92  -.7  
16  -.94  .17  .29  1.04  .7  1.05  .8  
17  DELETED       
18  2.07  .35  .05  1.04  .3  1.92  1.9  
19  1.20  .25  .26  .98  .0  .93  -.2  
20  -.83  .17  .25  1.08  1.4  1.06  .9  
21  -1.39  .17  .48  .89  -2.0  .84  -2.1  
22  -.59  .17  .08  1.19  3.1  1.30  3.5  
23  .02  .19  .29  1.04  .5  .98  -.1  
24  -.18  .18  .30  1.01  .2  1.04  .4  
25  -1.97  .19  .36  .97  -.3  .93  -.6  
26  1.65  .30  .13  1.05  .3  1.18  .6  
27  -1.27  .17  .36  .99  -.2  .96  -.5  
28  1.74  .31  .20  1.02  .2  .94  -.1  
29  -1.77  .18  .39  .95  -.7  .91  -.8  
30  1.34  .27  .33  .92  -.3  .85  -.5  
31  -1.42  .17  .30  1.02  .4  1.03  .4  
32  .81  .22  .28  1.00  .0  .95  -.2  
33  .17  .19  .32  1.00  .1  .94  -.4  
34  -.71  .17  .15  1.16  2.7  1.15  2.0  
35  .02  .19  .42  .92  -1.0  .87  -1.1  
36  .36  .20  .40  .93  -.7  .83  -1.2  
37  -.74  .17  .29  1.04  .7  1.03  .4  
38  .20  .19  .32  .99  -.1  .97  -.2  
39  3.24  .59  .17  1.00  .2  .54  -.5  
40  2.19  .37  .20  .94  -.1  1.34  .9  
41  -.47  .18  .34  1.00  .1  .98  -.2  
42  -1.54  .18  .31  1.01  .1  1.05  .6  
43  1.08  .24  .33  .96  -.2  .82  -.7  
44  1.41  .27  .26  .97  -.1  .96  .0  
45  -.91  .17  .44  .92  -1.5  .91  -1.4  
46  -.56  .17  .43  .93  -1.2  .90  -1.3  
47  .40  .20  .45  .89  -1.1  .77  -1.6  
48  .32  .20  .32  .98  -.1  .97  -.2  
49  .20  .19  .17  1.11  1.2  1.14  1.1  
50  .53  .21  .29  .99  -.1  1.02  .2  

Note. Pt-Meas. Corr. = Point-measure correlation. 

 



an aside, a female Canadian native speaker of English, who happened to take the 

test as a native-speaking volunteer, also missed this item and thought it was 

covered. Because the recording was of good quality, and because the chance of any 

problem such as a noise from outside when that particular word was given during 

the test is unlikely as there were multiple test sessions, the reason for its difficulty 

is unclear. Perhaps, it is indeed a difficult word when heard in isolation without any 

context. Item statistics for the Aural Word Recognition Test items are summarized 

in Table 18. 

The dimensionality of the 49 items was examined next. Item separation of 

5.02 and reliability of .96 are within the desirable ranges. The main results of 

explained variances are summarized in Table 19. 

The Rasch model, where Abs (Person Ability Mean – Item Difficulty 

Mean) = |-.97 - .00| = .97 and .78 ~ 1.20 for the SD pair, should be able to explain 

about 20 to 30% of the variance. The total variance explained by the Rasch model, 

24.20%, is within this range. 

There is good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is an acceptable 2.4, and 

the ratio of explained variances by the model and its first contrast is 5.03, which is 

larger than the critical value of 4. Finally, the residual plot has no noticeable 

subgroup structure in the vertical (loadings) direction. Based on these observations, 

it is possible to conclude that the unidimensionality conditions are reasonably 

satisfied. 
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Table 19. Variance Explained for the Short Listening Test (Standardized Residual 
Variance in Eigenvalue Units) 
 Empirical Modeled 

% of 
Variance  Eigenvalue % of Variance 

Total raw variance in observations 64.6 100.00% 100.00% 
Raw variance explained by measures 15.6 24.20% 24.30% 

Raw variance explained by persons 3.2 5.00% 5.10% 
Raw variance explained by items 12.4 19.10% 19.30% 

Raw unexplained variance (total) 49.0 75.80% 75.70% 
Unexplained variance in 1st 

contrast 2.4 3.80%  
Unexplained variance in 2nd 

contrast 2.4 3.60%  
Unexplained variance in 3rd 

contrast 2.2 3.30%  
Unexplained variance in 4th 

contrast 2.0 3.10%  
Unexplained variance in 5th 

contrast 2.0 3.00%  

Variance: by items / by 1st contrast 19.10/3.80 = 5.03 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

The item-person map for the Aural Word Recognition Test is shown in 

Figure 6. The mean Rasch item difficulty estimate is set by convention to 0.00 

logits (SE = .22). The mean person ability estimate, -.97 (SE = .36), was lower than 

the mean item difficulty estimate by about one standard deviation of the person 

ability or the item difficulty measure. The difficulty range of the items did not 

cover the six weakest students (Persons 14, 101, 104, 105, 108, and 134), while the 

six most difficult items (items 5, 18, 26, 28, 39, and 40) were beyond the ability of 

all students. Persons 14, 101, 104, 105, 108, and 134 had standard errors of the 

ability measure of .49, .61, .49, .54, .54, and .46, respectively, and items 5, 18, 26, 

28, 39, and 40 had standard errors for the difficulty measure 

of .51, .35, .30, .31, .59, and .37, respectively. These are not extraordinary numbers 
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even compared with the same for the other tests in our battery. For example, the 

Long Listening Test,  

 

-----------------------------------------------------------------
 More difficult items 

------------- 
    More able participants                | 
    4                                     + 
                                          | 
                                          | 
                                          | 
                                          | 

 W39                                           | 
                                          | 

 W5     3                                     + 
                                          | 
                                          | 
                                          | 

                                           |T
                                          | 
                                          |  W40 

 W18     2                                     + 
                                          | 

 W26    W28                                           | 
                                          | 
                                       *  |  W44 
                                          |  W30 

    W43                                           |S W19
    1                                     +  W9 

 W32    W7                                           | 
                                       *  | 
                                       * T|  W50 

   W47                                  *******  |  W36 
                                       *  |  W48 

   W49                                       **  |  W33    W38 
    0                             ******  +M W23    W35 

   W15    W24    W8                                   ****** S|  W14 
                               *********  |  W10 
                                   *****  |  W41 
                                 *******  |  W22    W46 

   W6                        *****************  |  W1     W13    W34    W37 
   W20    W3     W45                                *********  |  W11 

W16    -1                                 ** M+  
              **************************  |S 
                             ***********  |  W2     W27    W4 

   W21    W31                                  *******  |  W12 
                               *********  |  W42 

 W29                                ********* S| 
                                    ****  | 

 W25    -2                              *****  + 
                                     ***  | 
                                          | 

                                        *  |T
                                      ** T| 
                                          | 
                                      **  | 
   -3                                     + 
                                          | 
                                       *  | 
                                          | 
                                          | 
                                          | 
                                          | 
   -4                                     + 
    Less able students                    |  Less difficult items 
------------------------------------------------------------------ 
Figure 6. Item-person map for the Aural Word Recognition Test. 
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where the difference between the two means was only .37 as compared with .97 for 

this test, had standard errors ranging from .18 to .59 for items and .36 to .74 for 

persons. As a whole, the items’ difficulty was appropriate for the students. For this 

distribution, the Rasch person reliability (separation) estimate for the participants 

was .78 (1.89), and the Rasch item reliability (separation) estimate was .96 (5.02).  

 

Phoneme Distinction Test (PHD) 

The Phoneme Distinction Test is a 25-item test. Each item is made up of a 

pair of words whose pronunciations differ by one phoneme (consonant). Initially, 

point-measure correlations ranged from -.03 to .56. Item 24 exhibited reverse 

polarity and was removed. In addition item 23 was answered correctly by all 

examinees and therefore was removed. After the removals, point-measure 

correlations ranged from .09 to .56, and no item displayed negative polarity. Item 7 

misfit as it did not meet the Infit MNSQ criterion of .82-1.18, while items 12 and 

16 misfit because they did not meet the Outfit MNSQ criterion of .47-1.53. For 

each item, up to 6 persons (127*.05 = 6.35; i.e., 5% of the sample size) who 

showed unexpected responses were removed, and item fit was rechecked. The 

results are presented in summary form in Table 20. As before, deletion is not 

automatic at this point as its effects on the item-person map, the variance-

dimensionality outcome, and separation and reliability figures should also be 

examined. 
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The analysis indicated that all three items should be retained. However, 

because only three items misfit the model, it is possible to try all eight possibilities; 

namely deleting none (1 case), deleting one item (3 cases), deleting two items (3 

cases), and deleting all three (1 case). The results are summarized in Table 21. 

 

Table 20. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Phoneme Distinction Test 
Item 7 12 16 
Measure (before, after) 1.36, 1.28 -1.36, -2.48 -.65, -1.20 
Persons Removed (Sample Size) 6, 30, 31, 52, 102, 

114 (121) 
16, 17, 37, 65, 82, 
86 (121) 

4,11, 65, 80, 123, 
126 (121) 

(M-2SD, M+2SD) i (.82, 1.18) (.82, 1.18) (.80, 1.20) 
(1-2/sqrtN, 1+2/sqrtN) (.818, 1.182) (.818, 1.182) (.818, 1.182) 
Infit Range (.82, 1.18) (.82, 1.18) (.818, 1.182) 
Infit MNSQ (before) after (1.26) 1.10 (1.14) 1.05 (1.03) .89 
(M-2SD, M+2SD)o (.41, 1.65) (.42, 1.58) (.49 ,1.53) 
(1-6/sqrtN, 1+6/sqrtN) (.455, 1.545) (.455, 1.545) (.455, 1.545) 
Outfit Range (.455,1.545) (.455, 1.545) (.49, 1.53) 
Outfit MNSQ (before) after (1.39) 1.09 (1.56) .94 (1.76) 1.15 
Delete/Retain Retain Retain Retain 
 

There are slight differences among the eight possible deletion schemes. 

Furthermore, the changes upon removal of an item or items are not consistent in that 

some numbers improve while others deteriorate. I could not find a good reason to 

overrule the result of our examination of Most Misfitting Response Strings, which 

supported the retention of all three items. There is another strong reason to retain all 

three items. The problem is a large number of people who outperformed the items 

significantly. The best way to see this is to examine the item-person map. The map 

with items 23 and 24 deleted (because of their reverse polarity problems) is presented 

below (Figure 7). One can see in the figure that there are 22 students beyond the SD  
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Table 21. Parameters for the Phoneme Distinction Test After Item Deletions 
SD Separation Reliability Item Var. Contrast 

Deletions 
 

Mean  
Std  Itm Std Itm Std Itm

Total 
Var.  E-

value % E-
value % 

Item/Contrast

None  1.52  1.07  1.28 1.35 3.91 .65 .94 28.2   5.1 16.0 2.0 6.3 16/6.3 = 2.54 

7  1.56  1.09  1.29 1.31 3.87 .63 .94 29.2  5.1 16.3 2.0 6.5 16.3/6.5 = 2.51

12  1.46  1.09  1.28 1.37 3.95 .65 .94 28.3  4.8 15.7 2.0 6.6 15.7/6.6 = 2.38

16  1.51  1.11  1.30 1.37 3.97 .65 .94 28.6  5.0 16.2 2.0 6.4 16.2/6.4 = 2.53

7, 12  1.51  1.12  1.30 1.33 3.92 .64 .94 29.4  4.8 16.1 2.0 6.7 16.1/6.7 = 2.40

7, 16  1.53  1.11  1.32 1.31 3.94 .63 .94 29.5  4.9 16.6 2.0 6.6 16.6/6.6 = 2.52

12, 16  1.45  1.13  1.30 1.38 4.01 .66 .94 28.7  4.7 15.8 2.0 6.7 15.8/6.7 = 2.36

7, 12, 16  1.47  1.14  1.33 1.33 3.99 .64 .94 29.6  4.6 16.3 2.0 6.9 16.3/6.9 = 2.36

17, 18  1.51  1.08  1.34 1.29 4.03 .62 .94 29.7  5.0 16.6 1.7 5.8 16.6/5.8 = 2.86

Note. Deletions = deleted items in addition to items 23 and 24; Mean = the mean Rasch person measure. 
 
Table 29. Parameters for the Listening Cloze Test After Item Deletions 

SD Separation Reliability Item Var. Contrast 
Item/ContrastDeletions 

 
Mean  

Std  Itm Std Itm Std Itm
Total 
Var.  E-

value % E-
value % 

32.2/2.5 = 
12.88 

31.8/2.6 = 
12.23 

2.5

2.6

3.3 

3.3 

32.2

31.8

Note. Deletions = deleted items in addition to item 35, which no one answered correctly.

42.6 

40.8 

 

 

40.3

40.1

.97

.97

.85

.86

5.59

5.61

2.41

2.43

None  -.91  .83  1.87

39, 48  -.86  .84  1.88

 



Table 22. The Number of Highest and Second Highest Performers in the Phoneme 
Distinction Test as Items were Deleted 
   Second 

Highest 
Performers 

Second 
Highest 
Measure 

 Highest 
Measure 

Highest 
Performers Deleted Items 

7, 12, 16 4.85 16 13 3.56 
7, 12 4.89 15 12 3.61 
7, 16 4.91 16 12 3.63 
12, 16 4.86 13 13 3.59 
16 4.92 13 12 3.65 
12 4.90 13 10 3.63 
7 4.95 15 11 3.67 
None 4.96 13 9 3.69 
Note. “Highest Performers” and “Second Highest Performers” columns list the 
number of persons in those categories. Though the actual measures fluctuated when 
the items were removed, the general profile of the distribution remained the same 
especially toward the top end of the ability and difficulty measure with two groups 
outperforming all the items as in Figure 7. 
 

of +3. The person ability measures of these people are 4.96 for the 13 top performers 

and 3.69 for the next group of 9 students. In particular, the Infit and the Outfit MNSQ  

of the 13 most able students are the MAXIMUM MEASURE and off the scale. The 

number of these top performers consistently increases as items are removed. The 

results are summarized in Table 22. It is clear that the numbers of the highest and the 

second highest performers increased as the items were removed. I retained all the 

items for this reason as well. 

The mismatch between the item difficulty and person ability estimates is a 

serious shortcoming and a threat to the soundness of this investigation. One way to 

circumvent this trouble is to eliminate these top performers from the analysis 

altogether. I report on the effect of this mismatch and the effectiveness of the 

remedial measures in the Results chapter. 

 122



------------------------------------------------------------------------------ 
    More able participants                |  More difficult items 
    4                      xxxxxxxxxxxxx  + 
                                          | 
                               xxxxxxxxx  | 
                                         T| 
                                          | 
                                          | 
                                          | 
                                          | 
    3                                     + 
                            xxxxxxxxxxxx  | 
                                          | 
                                         S| 
                                          |T 
                                  xxxxxx  | 
                                          | 
                                          |  C3 
    2                         xxxxxxxxxx  + 
                                          | 
                                          |  C1 
                       xxxxxxxxxxxxxxxxxx |  C9 
                                         M| 
                                xxxxxxxx  |  C6    C7 
                                          |S 
                              xxxxxxxxxx  | 
    1                                     + 
                           xxxxxxxxxxxxx  |  C10   C19 
                                          |  C2 
                                xxxxxxxx  | 
                                         S|  C5 
                                  xxxxxx  | 
                                          |  C11   C8 
                                   xxxxx  |  C15 
    0                                     +M C17 
                                       x  | 
                                  xxxxxx  |  C4 
                                          |  C18 
                                          |  C21 
                                         T|  C16 
                                       x  |  C20 
                                          | 
   -1                                     +  C13 
                                          | 
                                          |S C14 
                                          |  C12 
                                          | 
                                          | 
                                          | 
                                          | 
   -2                                     + 
                                          | 
                                          | 
                                          | 
                                          |T 
                                          |  C22 
                                          | 
                                          | 
   -3                                     +  C25 
                                          | 
    Less able students                    |  Less difficult items 
------------------------------------------------------------------ 

Figure 7. Item-person map for the Phoneme Distinction Test. 

 

I now revisit the variances explained and discuss the unidimensionality 

issue in full. The item separation of 3.91 is greater than 3. On the other hand, the 

reliability was .94 and .01 short of meeting the .95 criterion. However, considering 
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the various sources of error and the precision of this type of research .94 was 

considered satisfactory. Variances explained by this model are summarized in 

Table 23. 

 

Table 23. Variance Explained for the Phoneme Distinction Test (Standardized 
Residual Variance in Eigenvalue Units) 
 Empirical Modeled 
  % of 

Variance 
% of 

Variance Eigenvalue 
Total raw variance in observations 32.0 100.00% 100.00% 
Raw variance explained by measures 9.0 28.20% 28.10% 

Raw variance explained by persons 3.9 12.20% 12.20% 
Raw variance explained by items 5.1 16.00% 15.90% 

Raw unexplained variance (total) 23.0 71.80% 71.90% 
Unexplained variance in 1st contrast 2.0 6.30%  
Unexplained variance in 2nd contrast 1.7 5.30%  
Unexplained variance in 3rd contrast 1.6 5.00%  
Unexplained variance in 4th contrast 1.6 4.90%  
Unexplained variance in 5th contrast 1.5 4.80%  

Variance: by items / by 1st contrast 16.00/6.30 = 2.54 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

The Rasch model, where Abs (Person Ability Mean – Item Difficulty 

Mean) = |1.52 - .00| = 1.52 and 1.07 ~ 1.28 for the SD pair, should be able to 

explain about 25% of the variance. This is close to the 28.20% explained by the 

Rasch model for the Phoneme Distinction Test data. 

There is a good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is almost an ideal 2. 

However, the ratio of explained variances by the model and its first contrast is 

16.1/5 = 2.54, which is significantly smaller than the critical value of 4. Due to a 

small person separation of 1.35 and the eigenvalue for the first contrast of 2.0, 
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which is about the noise level, this ratio of 2.54 is not likely to be a serious threat to 

unidimensionality. The Residual Plot has some gaps, but the split might not 

necessarily be consistent with the existence of another large dimension as the most 

noticeable gap is running from the upper left to the lower right part of the figure 

(Figure 8). With this in mind, I only looked for gaps in the item hierarchy. The only 

potential gap is the one that separates A and B from the rest of the items. Though it 

should only have a small effect on the model fit, A (item 17) and B (item 18) in 

Figure 8 have very high loadings of .68 and .63 respectively on the first contrast 

and can be regarded as forming a small two-member subgroup. Again, it is unlikely 

a wrinkle like this in the distribution has a significant impact on the person 

parameters, which are the most important in the ensuing analyses. Nevertheless, I 

deleted the items to ensure it would not lead to a significant change in person 

ability estimates. The results are presented in Table 21. 

As expected, consistent improvements were in item and dimensionality-

related parameters. Of the person parameters, the mean ability measure improved 

by .01, the SD improved by .01, the separation deteriorated by .06, and the 

reliability also deteriorated by .03. Another concern associated with the deletion of 

items 17 and 18 was that it would lead to a loss of two items out of the only five 

items measuring the aural distinction skill of /s/ and /th/ sounds. Therefore, it was 

decided to retain items 17 and 18 in the model. 

These results indicate that there is no major extra dimension above the noise 

level; thus the unidimensionality requirement is satisfied well enough for the 
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Figure 8. Standardized residual contrast 1 plot for the Phoneme Distinction Test. 
 

analysis. It is, however, important to keep it in mind that there is a large ceiling 

effect. 

The Rasch item statistics are summarized in Table 24. 

The item-person map for the Phoneme Distinction Test is shown in Figure 7. 

The mean Rasch item difficulty estimate is set by convention to 0.00 logits (SE 

= .29). The mean person ability estimate, 1.52 (SE = .62), was much above the 

mean item difficulty estimate. This mismatch between the means indicates that the 

test difficulty was not necessarily appropriate for the participants of this study. This 

is clear from a very large number, namely 22, of examinees who out-performed 

every item of the test by a margin of more than one standard deviation of item 

 126



Table 24. Rasch Item Statistics for the Phoneme Distinction Test 
 Pt-Meas. 

Corr. 
Infit 

MNSQ
Infit 

ZSTD 
Outfit 
MNSQ 

Outfit 
ZSTD 

  
SE Item Measure 

1 1.76 .21 .56 .95 -.6 .96 -.3  
2 .69 .22 .52 .87 -1.5 .77 -1.5  
3 2.12 .22 .51 1.09 1.0 1.08 .7  
4 -.29 .26 .41 .90 -.7 .66 -1.3  
5 .50 .22 .47 .91 -.9 .81 -1.1  
6 1.32 .21 .51 .98 -.2 .91 -.8  
7 1.36 .21 .34 1.26 3.1 1.39 3.0  
8 .19 .23 .42 .96 -.4 .80 -.9  
9 1.58 .21 .50 1.03 .3 1.08 .7  

10 .87 .21 .51 .92 -1.0 .81 -1.4  
11 .24 .23 .38 .99 -.1 1.15 .7  
12 -1.36 .36 .12 1.14 .6 1.56 1.1  
13 -1.02 .32 .22 1.04 .3 1.26 .7  
14 -1.23 .34 .32 .89 -.4 .58 -.9  
15 .13 .24 .40 .93 -.6 1.27 1.2  
16 -.65 .28 .21 1.03 .2 1.76 1.9  
17 .02 .24 .32 1.08 .7 1.01 .1  
18 -.36 .26 .41 .89 -.7 .69 -1.1  
19 .92 .21 .42 1.08 1.0 1.04 .4  
20 -.74 .29 .25 1.04 .3 1.04 .2  
21 -.50 .27 .32 .99 .0 .85 -.4  
22 -2.56 .59 .13 1.01 .2 .93 .2  
23 DELETED  
24 DELETED  
25 -2.99 .72 .09 1.03 .3 .87 .2  

Note. Pt-Meas. Corr. = Point-measure correlation. 

 

difficulty measure. In fact, as many as 13 students out of 127 achieved a perfect 

score of 23 (2 of the original 25 items were deleted), and 9 students received a 

score of 22 out of 23. According to Figure 7, a total of 40 students had a higher 

person measure than the difficulty measure of the most difficult item, which was 

item 3 (difficulty measure = 2.12), while the top 40 students had a person ability 

measure of 2.39 or higher. Needless to say, the model standard errors for these 

students were very large ranging from .66 to 1.85. As a whole, the items’ difficulty 
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measure hierarchy was not quite appropriate for the students. For this distribution, 

the Rasch person reliability (separation) estimate for the participants was .65 (1.35), 

and the Rasch item reliability (separation) estimate was .94 (3.91). 

In order to overcome the potential inadequacy of this instrument, the second 

round of the same validation process was performed with persons 27, 29, 32, 40, 43, 

44, 47, 63, 72, 74, 77, 81, 96, 102, 103, 105, 108, 109, 114, 119, 122, and 124 

removed from the analysis. This decision was made because there was a big gap 

between these top performers and the rest of the examinees, as is clear in Figure 7. 

The single most important parameter is the person ability measure; hence, the effect 

of the removal of those students on the ability measures of the remaining students 

was checked first. 

In Table 25, the ability measures before and after the removal of those top 

performing students as well as the differences between the two measures are listed 

along with the same for Infit and Outfit MNSQ. The differences are clearly 

minimal even for Outfit MNSQ. The differences for the person ability estimates are 

at most .01. 

Unidimensionality was checked. The item separation of 3.88 is greater than 

the critical value of 3 but slightly smaller than the separation statistic of 3.91 before 

the top performers were removed. On the other hand, the item reliability estimate 

was .94 and .01 short of meeting the requirement of .95. However, considering the 

various sources of error and the precision of this type of research .94 was evaluated 

as being satisfactory, especially because the value was the same before the removal 
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of the top scoring persons. Variances explained by this model are summarized in 

Table 26. 

 
Table 25. Changes in the Ability Measure, Infit MNSQ, and Outfit MNSQ for the 
Phoneme Distinction Test 

Ability  Measure Infit  MNSQ Outfit  MNSQ Person Before After Difference Before After Difference Before After Difference
1 1.67 1.67 .00  1.02 1.01 .01  .73 .72 .01  
2 2.90 2.90 .00  1.15 1.16 -.01  1.81 1.81 .00  
3 .86 .86 .00  .74 .74 .00  .68 .68 .00  
4 2.39 2.39 .00  1.21 1.21 .00  1.53 1.54 -.01  
5 1.67 1.67 .00  1.07 1.06 .01  .78 .77 .01  
6 -.30 -.30 .00  1.44 1.44 .00  1.51 1.51 .00  
7 2.90 2.90 .00 .87 .88 -.01  .49 .48 .01 
8 2.00 2.00 .00  1.00 1.01 -.01  1.31 1.30 .01 
9 .86 .86 .00  1.01 1.01 .00  .95 .95 .00  

10 -.30 -.30 .00  .87 .87 .00  .74 .74 .00  
11 2.90 2.90 .00  1.22 1.21 .01  1.93 1.91 .02 
12 .16 .16 .00  .74 .75 -.01  .63 .64 -.01 
13 .63 .62 .01  .85 .86 -.01  .73 .74 -.01 
14 .63 .62 .01  .68 .68 .00  .57 .57 .00  
15 2.90 2.90 .00  .77 .77 .00  .33 .33 .00  
16 1.38 1.38 .00  1.08 1.09 -.01  1.30 1.31 -.01 
17 1.67 1.67 .00 .95 .95 .00  1.36 1.34 .02 
18 2.90 2.90 .00  .90 .89 .01  .43 .42 .01 
19 1.11 1.11 .00  .63 .63 .00  .50 .49 .01 
20 .39 .39 .00  .99 .99 .00  .86 .86 .00  
21 .39 .39 .00  1.30 1.31 -.01  1.26 1.27 -.01 
22 .16 .16 .00  .72 .72 .00  .64 .64 .00  
23 1.38 1.38 .00  .72 .73 -.01  .55 .56 -.01 
24 2.00 2.00 .00  1.00 1.00 .00  1.10 1.09 .01 
25 .86 .86 .00  1.01 1.01 .00  1.01 1.00 .01 
26 .39 .39 .00  .70 .71 -.01  .61 .61 .00  
28 .63 .62 .01  .62 .62 .00  .51 .52 -.01 
30 2.90 2.90 .00  .81 .82 -.01  .37 .39 -.02 
31 -.30 -.30 .00  .94 .94 .00  .89 .89 .00  
33 .86 .86 .00  1.08 1.08 .00  1.04 1.04 .00  
34 -.78 -.78 .00  1.06 1.06 .00  1.33 1.31 .02 
35 .86 .86 .00  .76 .76 .00  .61 .62 -.01 
36 2.90 2.90 .00  1.00 1.00 .00  2.36 2.34 .02 
37 1.38 1.38 .00  1.48 1.49 -.01  2.32 2.33 -.01 
38 1.38 1.38 .00  .82 .81 .01  .61 .61 .00  
39 .16 .16 .00  1.00 1.00 .00  .88 .87 .01 
41 1.67 1.67 .00  .83 .83 .00  .60 .60 .00  
42 1.11 1.11 .00  .92 .92 .00  .74 .74 .00  
45 2.00 2.00 .00  .95 .95 .00  .60 .60 .00  
46 .39 .39 .00  .70 .72 -.02  .59 .60 -.01 
48 1.11 1.11 .00  .70 .71 -.01  .56 .57 -.01 
49 2.39 2.39 .00  .99 .99 .00  .71 .72 -.01 
50 2.00 2.00 .00  1.17 1.17 .00  1.21 1.21 .00  
51 1.67 1.67 .00  .81 .81 .00  .54 .53 .01 
52 2.90 2.90 .00  .98 .98 .00  .50 .50 .00  
53 .63 .62 .01  .79 .79 .00  .75 .75 .00  
54 .86 .86 .00  .82 .81 .01  .68 .68 .00  
55 1.67 1.67 .00  1.32 1.32 .00  4.22 4.19 .03 

(Table 25 continues) 
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(Table 25 continued) 
Ability  Measure Infit  MNSQ Outfit  MNSQ Person Before After Difference Before After Difference Before After Difference

56 1.38 1.38 .00  1.06 1.05 .01  .94 .93 .01 
57 1.11 1.11 .00  .88 .86 .02  .69 .68 .01 
58 .86 .86 .00  1.23 1.22 .01  1.05 1.04 .01 
59 1.67 1.67 .00  1.08 1.07 .01  .97 .95 .02 
60 1.38 1.38 .00  1.04 1.05 -.01  1.33 1.33 .00  
61 2.00 2.00 .00  1.09 1.09 .00  .81 .80 .01 
62 1.38 1.38 .00  .95 .95 .00  .73 .74 -.01 
64 2.00 2.00 .00  1.02 1.03 -.01  .73 .74 -.01 
65 .86 .86 .00  1.29 1.29 .00  1.38 1.38 .00  
66 2.39 2.39 .00  1.00 .99 .01  .84 .83 .01 
67 1.11 1.11 .00  1.28 1.29 -.01  1.07 1.08 -.01 
68 2.00 2.00 .00  .95 .95 .00  1.07 1.06 .01 
69 1.67 1.67 .00  .88 .89 -.01  .65 .67 -.02 
70 1.11 1.11 .00  .90 .88 .02  .97 .96 .01 
71 1.38 1.38 .00  .93 .93 .00  .70 .70 .00  
73 1.67 1.67 .00  .76 .77 -.01  .59 .59 .00  
75 1.67 1.67 .00  1.30 1.31 -.01  1.49 1.51 -.02 
76 .86 .86 .00  .95 .94 .01  .82 .81 .01 
78 .86 .86 .00  1.08 1.07 .01  .93 .93 .00  
79 1.11 1.11 .00  .87 .86 .01  .77 .76 .01 
80 1.67 1.67 .00  1.19 1.19 .00  1.37 1.36 .01 
82 .39 .39 .00  1.59 1.59 .00  1.66 1.65 .01 
83 2.90 2.90 .00  .77 .77 .00  .33 .33 .00  
84 -.07 -.07 .00  .65 .64 .01  .55 .54 .01 
85 .63 .62 .01  1.14 1.15 -.01  1.82 1.84 -.02 
86 2.90 2.90 .00  1.09 1.09 .00  3.29 3.27 .02 
87 .86 .86 .00  .95 .94 .01  .83 .82 .01 
88 1.11 1.11 .00  1.28 1.28 .00  3.55 3.54 .01 
89 .39 .39 .00  1.03 1.02 .01  1.03 1.01 .02 
90 -.30 -.30 .00  1.07 1.07 .00  1.32 1.31 .01 
91 .16 .16 .00  .93 .92 .01  .84 .83 .01 
92 1.67 1.67 .00  .89 .89 .00  .63 .64 -.01 
93 .86 .86 .00  1.23 1.22 .01  1.33 1.32 .01 
94 1.67 1.67 .00  1.00 1.00 .00  .90 .90 .00  
95 1.67 1.67 .00  .97 .97 .00  .91 .91 .00  
97 2.39 2.39 .00  .70 .71 -.01  .36 .37 -.01 
98 1.67 1.67 .00  1.04 1.04 .00  1.02 1.01 .01 
99 1.67 1.67 .00  .68 .68 .00  .48 .47 .01 

100 -.30 -.30 .00  1.06 1.06 .00  .91 .92 -.01 
101 1.11 1.11 .00  1.05 1.03 .02  .86 .85 .01 
104 .63 .62 .01  1.28 1.27 .01  1.18 1.17 .01 
106 2.90 2.90 .00  .81 .82 -.01  .37 .39 -.02 
107 -.30 -.30 .00  1.51 1.49 .02  1.80 1.78 .02 
110 1.11 1.11 .00  .75 .75 .00  .59 .59 .00  
111 .16 .16 .00  .90 .90 .00  .80 .80 .00  
112 2.00 2.00 .00  1.13 1.13 .00  1.10 1.10 .00  
113 1.67 1.67 .00  1.15 1.14 .01  1.03 1.01 .02 
115 .63 .62 .01  1.14 1.14 .00  2.39 2.39 .00  
116 1.67 1.67 .00  1.32 1.32 .00  1.26 1.28 -.02 
117 .86 .86 .00  1.31 1.30 .01  1.45 1.43 .02 
118 1.67 1.67 .00  .81 .81 .00  .56 .55 .01 
120 2.00 2.00 .00  1.09 1.08 .01  1.09 1.08 .01 
121 2.39 2.39 .00  .91 .90 .01  .54 .54 .00  
123 2.90 2.90 .00  .99 .99 .00  1.70 1.68 .02 
125 .63 .62 .01  1.22 1.22 .00  1.16 1.16 .00  
126 2.00 2.00 .00  1.32 1.32 .00  1.48 1.46 .02 
127 2.39 2.39 .00  .93 .92 .01  .59 .59 .00  



Table 26. Variance Explained for the Phoneme Distinction Test After Deleting 22 
Top Performers 
 Empirical Modeled 

 Eigenvalue 
% of 

Variance 
% of 

Variance 
Total raw variance in observations 31.5 100.00% 100.00% 
Raw variance explained by measures 8.5 27.00% 26.80% 

Raw variance explained by persons 3.4 10.70% 10.60% 
Raw variance explained by items 5.1 16.30% 16.20% 

Raw unexplained variance (total) 23.0 73.00% 73.20% 

Unexplained variance in 1st contrast 2.1 6.50%  

Unexplained variance in 2nd contrast 1.8 5.60% 

Unexplained variance in 3rd contrast 1.6 5.10% 

Unexplained variance in 4th contrast 1.6 5.10% 

Unexplained variance in 5th contrast 1.6 4.90% 

Variance: by items / by 1st contrast 16.30/6.50 = 2.51 16.00/6.30 = 2.54 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

The Rasch model, where Abs (Person Ability Mean – Item Difficulty 

Mean) = |1.33 - .00| = 1.33 and .90 ~ 1.27 for the SD pair, should be able to explain 

about 25% of the variance. This is close to the 27.00% explained by the Rasch 

model. This value is slightly smaller than the 28.20% before the removal. 

There is a very good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is almost an ideal 2.1, 

which is larger than the same eigenvalue before the removal by .1. On the other 

hand, the ratio of explained variances by the model and its first contrast is 

16.30/6.50 = 2.51, which is significantly smaller than the critical value of 4 and 

slightly smaller than the value of 2.54 before the removal of the top performers. 

The residual plot did not show a gap that would merit further investigation (Figure 

9). 
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Unidimensionality conditions were satisfied as a whole. However, there was 

no significant improvement in model parameters after the ceiling effect was 

removed by the removal of the top performers. Therefore, I concluded it was 

unnecessary to go through the same analyses to evaluate various fit statistics for the 

new set of items after the removal of the top performers. The items for the Rasch 
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Figure 9. Standardized residual contrast 1 plot for the Phoneme Distinction Test 
after deleting 22 top performers. 
 

model remains the same for this set of examinees with only items 23 and 24 deleted. 

I further examine the impact of removing these twenty-two top performers, not just 

on the Rasch analysis of this particular test but on the investigation in general, by 

comparing the correlations with other tests and the ability to explain the variance in 

listening comprehension before and after the removal in the Results chapter. 
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Listening Cloze Test (LCT) 

The Listening Cloze Test was made up of 80 items. There was no reverse 

polarity problem. However, no student answered item 35 correctly, therefore the 

item had MAXIMUM MEASURE for both Infit and Outfit MNSQ. As a result, this 

item was eliminated prior to further investigation. Point-measure correlations 

ranged between .01 and .51. The acceptable ranges for Infit MNSQ and Outfit 

MNSQ were .85-1.13 and .46-1.49, respectively. Items 18, 20, 42, 43, 61, and 79 

misfit according to the Infit MNSQ criterion and items 17, 19, 24, 39, 48, and 73 

misfit according to the Outfit MNSQ criterion. 

For each item, up to six persons (125*.05 = 6.25; i.e., 5% of the sample 

size) who showed unexpected responses were removed, and item fit was rechecked. 

The results are presented in summary form in Table 27 for those items that did not 

satisfy the Infit MNSQ criterion and in Table 28 for the items that failed to meet 

the Outfit MNSQ requirement. This procedure did not apply to items 17, 18, 19, 20, 

24, and 73 as there were no unexpected responses. As before, deletion is not 

automatic at this point as its effects on the item-person map, the variance-

dimensionality outcome, and separation and reliability figures should all be 

examined. 
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Table 27. Rasch Fit Statistics After Deleting Persons with Unexpected Responses 
(for Infit MNSQ) 
Item 18 20 42 43 61 79 
Measure (before, 
after) 

.96,  1.33,  .72, .99 .17, .42 -1.81, -
2.06 

.17, .39 

Persons Removed 
(Sample Size) 

None 
(125) 

None 
(125) 

9, 46, 55, 
82, 84, 
107 (119) 

11, 13, 69, 
100, 111, 
121 (119) 

17, 26, 28, 
31, 33, 
123 (119) 

35, 62, 85, 
87, 89, 99 
(119) 

(M-2SD, M+2SD) 

i 

  (.85, 1.13) (.85, 1.13) (.83, 1.15) (.88, 1.12)

(1-2/sqrtN, 
1+2/sqrtN) 

  (.817, 
1.183) 

(.817, 
1.183) 

(.817, 
1.183) 

(.817, 
1.183) 

Infit Range   (.85, 1.13) (.85, 1.13) (.83, 1.15) (.88, 1.12)
Infit MNSQ 
(before) after 

(.85) (.85) (1.13) 
1.07 

(1.17) 
1.09 

(1.15) 1.06 (1.13) 
1.02 

(M-2SD, 
M+2SD)o 

  (.38, 1.50) (.42, 1.46) (.38, 1.50) (.51, 1.39)

(1-6/sqrtN, 
1+6/sqrtN) 

  (.450, 
1.550) 

(.450, 
1.550) 

(.450, 
1.550) 

(.450, 
1.550) 

Outfit Range   (.45, 1.50) (.45, 1.46) (.450,1.50) (.51, 1.39)
Outfit MNSQ 
(before) after 

(.66) (.66) (1.23) 
1.05 

(1.26) 
1.13 

(1.19) 1.03 (1.19) .96 

Delete/Retain Retain Retain Retain Retain Retain Retain 
 

Table 28. Rasch Fit Statistics After Deleting Persons with Unexpected Responses 
(for Outfit MNSQ) 
Item 17 19 24 39 48 73 
Measure (before, 
after) 

2.82,  4.25, 3.54, 1.70, 2.52 2.06, 3.48 2.82, 

Persons Removed 
(Sample Size) 

None 
(125) 

None 
(125) 

None 
(125) 

6, 55, 67, 
70, 97, 
111 (119) 

11, 47, 48, 
68, 69, 
122 (119) 

None 
(125) 

(M-2SD, M+2SD) i    (.85, 1.13) (.85, 1.13)  
(1-2/sqrtN, 
1+2/sqrtN) 

   (.817, 
1.183) 

(.817, 
1.183) 

 

Infit Range    (.85, 1.13) (.85, 1.13)  
Infit MNSQ (before) 
after 

(.87) (.90) (.94) (1.05) .97 (1.09) 
1.03 

(.87) 

(M-2SD, M+2SD)o    (.41, 1.49) (.28, 1.64)  
(1-6/sqrtN, 
1+6/sqrtN) 

   (.450, 
1.550) 

(.450, 
1.550) 

 

Outfit Range    (.45, 1.49) (.450, 
1.550) 

 

Outfit MNSQ 
(before) after 

(.38) (.12) (.32) (1.88) 
1.85 

(1.85) 
3.00 

(.38) 

Delete/ Retain Retain Retain Retain Delete Delete Retain 
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Items 39 and 48 are candidates for deletion. Though all 12 items that did not 

satisfy either the Infit MNSQ requirement or the Outfit MNSQ requirement are 

potential candidates for deletion, the number of different deletion schemes is now 

4,096, and it is not practical to consider all of them one by one. After deleting some 

additional items at random and seeing that the effects were not as large as that of 

the deletion of items 39 and 48, I used the results of the analysis based on the Most 

Misfitting Response Strings and only deleted items 39 and 48. Items for which no 

person showed markedly unexpected behavior, and hence, there was no entry in the 

table of most misfitting response strings, were retained. This is because such items 

can be regarded as generally fitting the model. Inclusion in the table of most 

misfitting response strings is based on the standardized residual, where the second 

word residual means the difference between the observed response and the 

expected response, which is computed from the difference between the person 

ability measure and the item difficulty measure; standardized in standardized 

residual means it is expressed as a unit normal deviate (Linacre, n.d.-g). If the 

standardized residual is in the range (-2, 2), the response is regarded as an expected 

response by Winsteps (Linacre, n.d.-f). In order to confirm the validity of this 

decision, numerical parameters before and after the deletion are compared in Table 

29. Higher values are better for SD, separation, reliability, total variance, variance 

explained by items, and variance explained by items to variance explained by the 

first contrast ratio; while lower values are better for variance explained by the first 

contrast. As for the mean measure of students, the closer it is to 0, the better. This is 
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because the mean measure of items is set at 0. In other words, the closer the means 

of the two measures are to each other, the better the items fit the person distribution. 

Table 29 shows that the person and item parameters improved somewhat and the 

variance parameters deteriorated slightly. It is not clear whether items 39 and 48 

should be removed based solely on these numbers. However, as they are misfitting 

items, it is desirable to delete them for the soundness of the Rasch model. Upon an 

examination of item-person map, it was found that Item 39  

 

Table 30. Rasch Item Statistics for the Listening Cloze Test 
   Pt-Meas. 

Corr. 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 
MNSQ 

Outfit 
ZSTD SE Item Measure 

1 1.22 .27 .19 1.09 .5 1.03 .2 
2 .13 .21 .26 1.07 .7 1.10 .7 
3 -3.19 .29 .26 1.02 .2 .83 -.4 
4 -.08 .20 .32 1.03 .4 1.02 .3 
5 1.30 .28 .30 1.00 .1 .80 -.6 
6 .31 .22 .39 .97 -.3 .84 -1.0 
7 -3.19 .29 .30 .95 -.2 .89 -.3 
8 -3.37 .31 .23 .98 .0 1.04 .2 
9 .13 .21 .35 1.00 .1 .96 -.2 
10 .18 .21 .33 1.00 .0 1.06 .5 
11 .13 .21 .27 1.04 .4 1.20 1.4 
12 -1.94 .21 .30 1.03 .4 1.05 .4 
13 1.55 .30 .27 .99 .0 .90 -.2 
14 -2.88 .27 .33 .96 -.2 .85 -.5 
15 .72 .24 .36 .97 -.1 .82 -.9 
16 -1.48 .20 .33 1.04 .5 1.00 .1 
17 2.87 .52 .34 .86 -.2 .37 -1.0 
18 1.02 .26 .47 .85 -.9 .66 -1.5 
19 4.31 1.01 .27 .90 .2 .12 -1.0 
20 1.38 .29 .43 .85 -.7 .67 -1.1 
21 -1.41 .20 .20 1.11 1.5 1.34 3.1 
22 -3.58 .34 .11 1.05 .3 1.36 1.0 
23 -.80 .19 .23 1.12 1.8 1.16 1.9 
24 3.60 .72 .25 .94 .1 .31 -.7 
25 -3.98 .40 .19 .99 .1 1.06 .3 
26 -.20 .20 .23 1.09 1.2 1.18 1.6 

.28 .20 1.04 .3 1.05 .3 27 1.30 
28 .72 .24 .31 1.01 .1 .94 -.2 
29 -.20 .20 .27 1.08 1.1 1.06 .6 
30 -.69 .19 .42 .96 -.6 .94 -.7 
31 -.62 .19 .32 1.03 .5 1.06 .7 
32 .56 .23 .37 .96 -.3 .88 -.6 

(Table 30 continues) 
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(Table 30 continued) 
 

Item 
 

Measure 
 

SE 
Pt-Meas. 

Corr. 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 
MNSQ 

Outfit 
ZSTD 

33 2.63 .46 .13 1.00 .2 1.18 .5 
34 -.66 .19 .22 1.13 2.0 1.15 1.8 
35 DELETED       
36 .05 .21 .31 1.04 .5 1.00 .0 
37 1.65 .31 .39 .89 -.4 .61 -1.2 
38 -.58 .19 .37 1.00 .1 .97 -.3 
39 DELETED       
40 2.87 .52 .26 .95 .1 .48 -.7 
41 4.31 1.01 .11 1.00 .3 .53 -.1 
42 .77 .24 .15 1.13 .9 1.23 1.1 
43 .22 .21 .11 1.18 1.8 1.29 1.9 
44 -.39 .20 .36 .99 -.1 1.02 .2 
45 1.08 .26 .26 1.00 .0 1.07 .3 
46 .77 .24 .40 .93 -.5 .81 -.9 
47 3.18 .59 .11 1.03 .2 .85 .1 
48 DELETED       
49 1.75 .33 .23 .97 .0 1.04 .2 
50 .83 .24 .24 1.03 .3 1.10 .5 
51 -2.44 .24 .41 .90 -.7 .88 -.5 
52 1.02 .26 .23 1.05 .4 1.00 .1 
53 .31 .22 .29 1.04 .4 1.02 .2 
54 -.39 .20 .38 .97 -.4 1.02 .2 
55 -3.37 .31 .23 1.02 .2 .89 -.2 
56 .09 .21 .36 .97 -.3 .98 -.1 
57 -.24 .20 .24 1.11 1.4 1.11 1.0 
58 -1.77 .21 .34 1.01 .2 .98 -.1 
59 1.38 .29 .32 .94 -.2 .90 -.2 
60 -1.73 .20 .28 1.07 .8 1.05 .4 
61 -1.77 .21 .17 1.16 1.7 1.20 1.5 
62 -2.13 .22 .37 .94 -.5 1.07 .5 
63 -.12 .20 .41 .96 -.5 .90 -.9 
64 -1.48 .20 .40 .96 -.5 .96 -.4 
65 -.80 .19 .38 .98 -.3 1.01 .2 
66 -2.62 .25 .30 .98 -.1 .99 .0 
67 -2.44 .24 .42 .89 -.8 .85 -.7 
68 1.02 .26 .40 .90 -.6 .76 -1.0 
69 -1.41 .20 .40 .97 -.4 .95 -.4 
70 1.30 .28 .31 .98 .0 .84 -.5 
71 1.65 .31 .33 .91 -.3 .85 -.3 
72 3.18 .59 .26 .92 .0 .46 -.6 
73 2.87 .52 .34 .86 -.2 .38 -1.0 
74 1.65 .31 .33 .91 -.3 .79 -.5 
75 .95 .25 .31 .99 .0 .90 -.3 
76 -2.23 .22 .35 .99 -.1 .91 -.4 
77 -1.18 .19 .45 .93 -1.0 .89 -1.3 
78 -.51 .19 .51 .87 -2.0 .84 -1.8 
79 .22 .21 .17 1.14 1.4 1.22 1.5 
80 -1.33 .20 .40 .97 -.4 .94 -.6 

Note. Pt-Meas. Corr. = Point-measure correlation. 

 



is in a large cluster of items and the difficulty measure of Item 48 is above those of 

all students. I decided that a small gap in the difficulty distribution of items, created 

beyond the proficiency levels of the examinees by the removal of item 48, is not a 

serious threat to the analysis. Item statistics are summarized in Table 30. 

The dimensionality of this set of items was investigated. Item separation of 

5.59 ( ) and reliability of .97 ( ) are within the desirable ranges. The main 

results of explained variances are summarized in Table 31. 

3.0≥ .95≥

 

Table 31. Variance Explained for the Listening Cloze Test (Standardized Residual 
Variance in Eigenvalue Units) 
 Empirical Modeled 

 Eigenvalue 
% of 

Variance 
% of 

Variance 
Total raw variance in observations 128.5 100.00% 100.00% 
Raw variance explained by measures 51.5 40.10% 40.50% 

Raw variance explained by persons 10.6 8.30% 8.40% 
Raw variance explained by items 40.8 31.80% 32.10% 

Raw unexplained variance (total) 77.0 59.90% 59.50% 

Unexplained variance in 1st contrast 3.3 2.60%  

Unexplained variance in 2nd contrast 3.0 2.30%  

Unexplained variance in 3rd contrast 2.8 2.20%  

Unexplained variance in 4th contrast 2.6 2.10%  

Variance: by items / by 1st contrast 31.80/2.60 = 12.23 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

The Rasch model, where Abs (Person Ability Mean – Item Difficulty 

Mean) = |-.86 - .00| = .86 and .84 ~ 1.88 for the SD pair, should be able to explain 

about 40% of the variance. This is very close to the 40.10% explained by the Rasch 

model for the Short Listening Test data. 
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There is good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is 3.3, which is slightly 

larger than the acceptable upper limit of 3. However, the ratio of explained variance 

by the model and its first contrast is 31.80/2.60 = 12.23, which is larger than the 

critical value of 4. The Residual Plot has no noticeable subgroup structure. Based 

on these observations, it is possible to conclude that the unidimensionality 

condition is met. 

The item-person map for LCT is shown in Figure 10. The mean Rasch item 

difficulty estimate is set by convention to 0.00 logits (SE = .29). The mean person 

ability estimate, -.86 (SE = .32), was 1 person standard deviation or .5 item 

standard deviation below the item difficulty mean. Despite the difference between 

the two means, item difficulty measures ranged from -3.98 to 4.31. As the range for 

the person ability measure was [-2.93, 1.63], the item difficulties covered the 

person ability range thoroughly. This is reflected in the small and relatively 

uniform standard errors of the person ability measures, which ranged from .29 

to .40. There were nine items (items 17, 19, 24, 33, 40, 41, 47, 72, and 73) whose 

difficulty estimates were above the ability of all the students. In particular, the 

difficulty estimates of items 19 and 41 were more than 2 standard deviations away 

from the mean. Due to this fact, their standard errors were both 1.01. Although the 

test might have been difficult for this sample of examinees, the number of items 

with varying degrees of difficulty, which covered the entire ability range of the 

students, made this test an adequate instrument to measure the students’ 
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performance. For this distribution, the Rasch person reliability (separation) estimate 

for the participants was .86 (2.43), and the Rasch item reliability (separation) 

estimate was .97 (5.61). 

 
-------------------------------------------------------

 More difficult items 
----------------------- 

    More able participants      | 
    5                           + 
                                | 
                                | 
                                | 

 LC19   LC41                                 | 
                                | 
    4                           + 
                                |T 

 LC24                                 | 
                                | 
                                | 

 LC47   LC72                                 | 
    3                           + 

  LC40   LC73                                 |  LC17 
 LC33                                 | 

                                | 
                                    | 

                                | 
    2                           + 
                                |S LC49 

  LC71   LC74                              X  |  LC37 
                                |  LC13 

  LC5    LC59   LC70                                 |  LC20   LC27 
                             X  |  LC1    LC45 

  LC75     1                        X  +  LC18   LC52   LC68 
  LC50                                T|  LC42   LC46 

  LC28                                 |  LC15 
                             X  |  LC32 
                           XXX  |  LC53   LC6 

   LC2    LC43   LC56   LC79   LC9                    XXXXXXXXXXX  |  LC10   LC11
    0                   XXXXXX S+M LC36   LC4 

  LC57   LC63                       XXXXXXXX  |  LC26   LC29 
                            XX  |  LC44   LC54 
                  XXXXXXXXXXXX  |  LC38   LC78 

  LC34                    XXXXXXXXXXX  |  LC30   LC31 
 LC23   LC65                  XXXXXXXXXXXXX M| 

   -1            XXXXXXXXXXXXX  + 
                            XX  |  LC77 

  LC80                             XX  |  LC21   LC69 
  LC64                      XXXXXXXXX  |  LC16 

                       XXXXXXX S|  LC60 
  LC61                        XXXXXXX  |S LC58 

   -2                   XXXXXX  +  LC12 
 LC62   LC76                            XXX  | 

                            XX  | 
  LC67                             XX T|  LC51 

                                |  LC66 
 LC14                              X  | 

   -3                        X  + 
                                |  LC3    LC7 

 LC55   LC8                                 | 
                                | 

LC22                                 |  
                                |T 

 LC25    -4                           + 
                                | 
    Less able students          |  Less difficult items 
------------------------------------------------------------------ 
Figure 10. Item-person map for the Listening Cloze Test. 
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Reading Cloze Test (RCT) 

There were 80 items in the Reading Cloze Test. Items 51 and 63 were 

removed as no student answered them correctly. Point-measure correlations were 

all positive and ranged from .01 to .46. The acceptable ranges for Infit MNSQ and 

Outfit MNSQ were.86-1.14 and .63-1.35, respectively. Items 3, 52, and 59 misfit 

according to the Infit MNSQ criterion and items 4, 22, 66, and 70 misfit according 

to the Outfit MNSQ criterion. 

For each item, up to 6 persons (123*.05 = 6.15; i.e., 5% of the sample size) 

who showed unexpected responses were removed, and item fit was rechecked. The 

results are presented in summary form in Tables 32 and 33. As before, deletion is 

not automatic at this point as its effects on the item-person map, the variance-

dimensionality outcome, and separation and reliability figures should also be 

examined. 

 

Table 32. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Reading Cloze Test 
Item 3 4 22 52 
Measure (before) after (-2.07) -2.34 (-2.85) -3.29 (1.86)  (-.82) 
Persons Removed 
(Sample Size) 

4, 33, 39, 51, 
67, 94 (117)  

14, 47, 69, 71, 
75, 118 (117) 

None (123) 14, 46, 70 
(120) 

(M-2SD, M+2SD) i (.86, 1.14) (.86, 1.14)  (.88, 1.12) 
(1-2/sqrtN, 1+2/sqrtN) (.815, 1.185) (.815, 1.185)  (.817, 1.183) 
Infit Range (.86, 1.14) (.86, 1.14)  (.88, 1.12) 
Infit MNSQ (before) after (1.15) 1.08 (.98) .91 (.90)  (1.16) 1.09 
(M-2SD, M+2SD)o (.60, 1.36) (.64, 1.32)  (.68, 1.28) 
(1-6/sqrtN, 1+6/sqrtN) (.445, 1.555) (.445, 1.555)  (.452, 1.548) 
Outfit Range (.60, 1.36) (.64, 1.32)  (.68, 1.28) 
Outfit MNSQ (before) 
after 

(1.21) 1.05 (1.54) .81 (.61)  (1.23) 1.10 

Delete/ Retain Retain Retain  Retain 
 

 141



Item 66 was removed first due to its serious misfit. This changed the mean 

person measure from -.91 to -.87. Next, the removal of item 70, which had a large 

Outfit MNSQ of 3.05, after the persons with unexpected responses were removed, 

raised the mean person measure to -.85 without changing other parameters in any 

significant manner. 

 

Table 33. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Reading Cloze Test 
Item 59 66 70 
Measure (before) after (.40) .67 (2.74) 5.39 (2.14) 4.09 
Persons Removed (Sample Size) 13, 21, 29, 52, 56, 

108 (117)  
27, 31, 61, 92 (119) 8, 41, 61, 68, 104, 

120 (117) 
(M-2SD, M+2SD) i (.86, 1.14) (.86, 1.14) (.86, 1.14) 
(1-2/sqrtN, 1+2/sqrtN) (.815, 1.185) (.817, 1.183) (.815, 1.185) 
Infit Range (.86, 1.14) (.86, 1.14) (.86, 1.14) 
Infit MNSQ (before) after (1.16) 1.11 (1.05) MAXIMUM (1.07) 1.03 
(M-2SD, M+2SD)o (.63, 1.35) (.64, 1.32) (.42, 1.58) 
(1-6/sqrtN, 1+6/sqrtN) (.445, 1.555) (.450, 1.550) (.445, 1.555) 
Outfit Range (.63, 1.35) (.64, 1.32) (.445, 1.555) 
Outfit MNSQ (before) after (1.22) 1.18 (1.44) MAXIMUM (1.60) 3.05 
Delete /Retention Retain Delete Delete 
 

Table 34. Variance Explained for Reading Cloze Test (Standardized Residual 
Variance in Eigenvalue Units) 
 Empirical Modeled 
 Eigenvalue % of 

Variance 
% of 

Variance 
Total raw variance in observations 103.7 100.00% 100.00% 
Raw variance explained by measures 27.7 26.70% 27.10% 

Raw variance explained by persons 5.8 5.60% 5.70% 
Raw variance explained by items 21.9 21.10% 21.40% 

Raw unexplained variance (total) 76.0 73.30% 72.90% 
Unexplained variance in 1st contrast 5.6 5.40%  
Unexplained variance in 2nd contrast 3.3 3.20%  
Unexplained variance in 3rd contrast 2.9 2.80%  
Unexplained variance in 4th contrast 2.8 2.70%  
Unexplained variance in 5th contrast 2.7 2.60%  

Variance: by items / by 1st contrast 21.10/5.40 = 3.91 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 

 142



Before examining the effect of deleting items 3, 4, 52, and 59, currently 

tagged for retention, I dealt with a strong threat to unidimensionality uniquely 

present for this test. As shown in Table 34, the eigenvalue for the first contrast is 

5.6 implying a possible extra dimension. 

Following the procedure outlined in Chapter 3, I tried data simulation five 

times and compared the resulting person, item, and dimensionality measures. The 

simulation option of Winsteps “simulate[s] a Rasch-fitting dataset with same 

characteristics” (Linacre, n.d.-d) as the raw data. There is no convention as to the 

number of simulation processes. Five was my own and a somewhat arbitrary choice. 

Table 35 exhibits five sets of person and item parameters obtained from these five 

simulations and Table 36 presents the ranges of the five sets of variance parameters. 
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Table 35. Person and Item Parameters for Five Simulated Data Sets for the 
Reading Cloze Test 
 ------------------------------------------------------------------------------ 
 | STUDENT     123 INPUT     123 MEASURED              INFIT         OUTFIT   | 
 |          SCORE     COUNT     MEASURE   ERROR     IMNSQ   ZSTD  OMNSQ   ZSTD| 
 | MEAN      26.6      75.0        -.81     .30      1.00     .0   1.01     .0| 
 | S.D.      10.3        .0         .81     .03       .12     .9    .38     .9| 
 | REAL RMSE    .30 TRUE SD     .75  SEPARATION  2.52  STUDEN RELIABILITY  .86| 
 |----------------------------------------------------------------------------| 
 | ITEM      80 INPUT      76 MEASURED                 INFIT         OUTFIT   | 
 | MEAN      43.6     123.0         .00     .24      1.00     .0   1.01     .0| 
 | S.D.      25.7        .0        1.27     .10       .06     .6    .16     .7| 
 | REAL RMSE    .26 TRUE SD    1.24  SEPARATION  4.72  ITEM   RELIABILITY  .96| 
 ------------------------------------------------------------------------------ 
 
 ------------------------------------------------------------------------------ 
 | STUDENT     123 INPUT     123 MEASURED              INFIT         OUTFIT   | 
 |          SCORE     COUNT     MEASURE   ERROR     IMNSQ   ZSTD  OMNSQ   ZSTD| 
 | MEAN      26.6      75.0        -.81     .30      1.00     .0   1.01     .0| 
 | S.D.      10.3        .0         .81     .03       .12     .9    .38     .9| 
 | REAL RMSE    .30 TRUE SD     .75  SEPARATION  2.52  STUDEN RELIABILITY  .86| 
 |----------------------------------------------------------------------------| 
 | ITEM      80 INPUT      76 MEASURED                 INFIT         OUTFIT   | 
 | MEAN      43.6     123.0         .00     .24      1.00     .0   1.01     .0| 
 | S.D.      25.7        .0        1.27     .10       .06     .6    .16     .7| 
 | REAL RMSE    .26 TRUE SD    1.24  SEPARATION  4.72  ITEM   RELIABILITY  .96| 
 ------------------------------------------------------------------------------ 
 
 ------------------------------------------------------------------------------ 
 | STUDENT     123 INPUT     123 MEASURED              INFIT         OUTFIT   | 
 |          SCORE     COUNT     MEASURE   ERROR     IMNSQ   ZSTD  OMNSQ   ZSTD| 
 | MEAN      26.6      75.0        -.81     .29      1.00     .0   1.00     .0| 
 | S.D.       9.8        .0         .77     .03       .12     .9    .23     .8| 
 | REAL RMSE    .29 TRUE SD     .71  SEPARATION  2.41  STUDEN RELIABILITY  .85| 
 |----------------------------------------------------------------------------| 
 | ITEM      80 INPUT      76 MEASURED                 INFIT         OUTFIT   | 
 | MEAN      43.6     123.0         .00     .24      1.00     .0   1.00     .0| 
 | S.D.      25.7        .0        1.24     .07       .06     .7    .13     .8| 
 | REAL RMSE    .25 TRUE SD    1.22  SEPARATION  4.86  ITEM   RELIABILITY  .96| 
 ------------------------------------------------------------------------------ 
 
 ------------------------------------------------------------------------------ 
 | STUDENT     123 INPUT     123 MEASURED              INFIT         OUTFIT   | 
 |          SCORE     COUNT     MEASURE   ERROR     IMNSQ   ZSTD  OMNSQ   ZSTD| 
 | MEAN      26.5      76.0        -.88     .30      1.00     .0   1.00     .0| 
 | S.D.      10.2        .0         .85     .04       .11     .9    .28     .9| 
 | REAL RMSE    .30 TRUE SD     .79  SEPARATION  2.63  STUDEN RELIABILITY  .87| 
 |----------------------------------------------------------------------------| 
 | ITEM      80 INPUT      76 MEASURED                 INFIT         OUTFIT   | 
 | MEAN      42.8     123.0         .00     .25      1.00     .0   1.00     .0| 
 | S.D.      25.7        .0        1.30     .09       .06     .7    .19     .9| 
 | REAL RMSE    .26 TRUE SD    1.28  SEPARATION  4.88  ITEM   RELIABILITY  .96| 
 ------------------------------------------------------------------------------ 
 
 ------------------------------------------------------------------------------ 
 | STUDENT     123 INPUT     123 MEASURED              INFIT         OUTFIT   | 
 |          SCORE     COUNT     MEASURE   ERROR     IMNSQ   ZSTD  OMNSQ   ZSTD| 
 | MEAN      26.0      75.0        -.86     .30      1.00     .0   1.01     .0| 
 | S.D.      10.2        .0         .85     .05       .11     .8    .25     .9| 
 | REAL RMSE    .30 TRUE SD     .79  SEPARATION  2.60  STUDEN RELIABILITY  .87| 
 |----------------------------------------------------------------------------| 
 | ITEM      80 INPUT      76 MEASURED                 INFIT         OUTFIT   | 
 | MEAN      42.6     123.0         .00     .24      1.00     .0   1.01     .1| 
 | S.D.      26.0        .0        1.24     .05       .07     .7    .18     .9| 
 | REAL RMSE    .25 TRUE SD    1.22  SEPARATION  4.95  ITEM   RELIABILITY  .96| 
 ------------------------------------------------------------------------------ 
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Table 36. Ranges of Variance Parameters for Five Simulated Data Sets for the 
Reading Cloze Test 
 Empirical Modeled 

Eigenvalue % of Variance % of Variance 
103.4-106.0 100.0% 100.0% Total raw variance in observations 

28.4-30.8 27.5-29.1% 27.3-28.9%Raw variance explained by measures 
6.3-7.5 6.1-7.1% 6.1-7.0% Raw variance explained by persons 

22.1-23.3 21.3-22.0% 21.2-21.9%Raw variance explained by items 
75.0-76.0 70.9-72.5% 71.1-72.7%Raw unexplained variance (total) 

Unexplained variance in 1st contrast 2.9-3.1 2.8-3.0%  
Unexplained variance in 2nd contrast 2.6-2.9 2.6-2.8%  
Unexplained variance in 3rd contrast 2.5-2.7 2.4-2.6%  
Unexplained variance in 4th contrast 2.5 2.3-2.4% 
Unexplained variance in 5th contrast 2.5 2.3% 

7.13-7.79 Variance: by items / by 1st contrast 
Note. One simulated data set had only two contrasts, one dataset had three contrasts, 
two sets had 4 contrasts, and one set had five contrasts. The last row is the ratio of 
“Raw variance explained by items” to “Unexplained variance in 1st contrast”. 
 

I compared these with the parameters for the raw data presented in Tables 37 and 

38. 

 

Table 37. Person and Item Parameters for the Raw Data of the Reading Cloze Test 
 ------------------------------------------------------------------------------ 
 | STUDENT     123 INPUT     123 MEASURED              INFIT         OUTFIT   | 
 |          SCORE     COUNT     MEASURE   ERROR     IMNSQ   ZSTD  OMNSQ   ZSTD| 
 | MEAN      26.5      76.0        -.85     .29      1.00     .1    .97     .0| 
 | S.D.       9.5        .0         .75     .03       .14    1.1    .31    1.0| 
 | REAL RMSE    .29 TRUE SD     .68  SEPARATION  2.32  STUDEN RELIABILITY  .84| 
 |----------------------------------------------------------------------------| 
 | ITEM      80 INPUT      76 MEASURED                 INFIT         OUTFIT   | 
 | MEAN      42.8     123.0         .00     .24      1.00     .1    .97     .0| 
 | S.D.      25.8        .0        1.27     .10       .07     .8    .17    1.0| 
 | REAL RMSE    .26 TRUE SD    1.24  SEPARATION  4.70  ITEM   RELIABILITY  .96| 
 ------------------------------------------------------------------------------ 
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Table 38. Variance Parameters for the Raw Data of the Reading Cloze Test 

 Empirical Modeled 
Eigenvalue % of 

Variance 
% of 

Variance 
Total raw variance in observations 103.7 100.0% 100.0% 
Raw variance explained by measures 27.7 26.7% 27.1% 

Raw variance explained by persons 5.8 5.6% 5.7% 
Raw variance explained by items 21.9 21.1% 21.4% 

Raw unexplained variance (total) 76.0 73.3% 72.9% 
Unexplained variance in 1st contrast 5.6 5.4% 
Unexplained variance in 2nd contrast 3.3 3.2% 
Unexplained variance in 3rd contrast 2.9 2.8% 
Unexplained variance in 4th contrast 2.8 2.7% 
Unexplained variance in 5th contrast 2.7 2.6% 

Variance: by items / by 1st contrast 21.1/5.4 = 3.91 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

Person and item parameters are very similar between the raw data and the 

simulated data sets. However, among the variance-related parameters, the 

eigenvalues of the first contrasts are clearly different, with simulated data 

generating an eigenvalue of about 3 and the raw data leading to 5.6. This finding 

indicated that the raw data had to be cleaned prior to further investigations. 

Following the procedure outlined in Chapter 3, I computed the error-

disattenuated correlation 

     
1 2

C
R R

, 

where 1R 2R and  are the reliabilities of the two tests, to see if the value is close to 

unity. Items 16, 18, 19, 20, 21, 22, 23, 24, 25, 41, 42, 44, 45, 46, 47, 48, 49, 50, 54, 

62, 72, 73, 74, 75, 76, 77, 78, 79, and 80 had positive loadings on the first contrast 

and items 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 17, 26, 27, 28, 29, 30, 31, 
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32, 33, 34, 35, 36, 37, 38, 39, 40, 43, 52, 53, 55, 56, 57, 58, 59, 60, 61, 64, 65, 67, 

68, 69, and 71 had negative loadings on the first contrast. The test was split into 

two subtests accordingly and ability measures were computed for each test in order 

to calculate the correlation between the two sets of ability measures thus obtained. 

The first test (called Test 1 with reliability 1R ) only contained items with positive 

loadings on the first contrast, and the second test (called Test 2 with reliability 2R ) 

only contained items with negative loadings on the first contrast. The correlation  

was .35, 

C

1R 2R was .92, and  was .96. Therefore, the error-disattenuated correlation 

coefficient was 

1 2

.35 .40
.92 .96

C
R R

= =
×

 . 

As this is not close to 1, it is a non-negligible secondary dimension. Again, 

it was clear that the raw data had to be cleaned prior to further investigations. 

Upon a closer examination of the first contrast, it was found that item 77 

had an unusually high loading of .65 on the first contrast. When this item was 

removed, the eigenvalue for the first contrast decreased to 5.2, and item 78 had the 

highest loading of .57 on the first contrast. This item was removed and the 

eigenvalue for the first contrast was checked. This procedure was repeated in a 

recursive manner until the eigenvalue fell to below 3.0 and the loadings on the first 

contrast were smaller than .45, the criterion often adopted as the critical value in 

factor analysis or principal components analysis. The first row of Table 39 (Item) 

lists the item removed, the second row (E-value) presents the eigenvalue after the 
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item was removed, and the third row exhibits the highest loading on the first 

contrast after the removal of the item in the first row. Note that items 51 and 63 

were removed at the beginning because all participants got these items correct, and 

items 66 and 70 were removed as they misfit the model. Deletion of the items in 

Table 39 is in addition to items 51, 63, 66, and 70. 

 

Table 39. Items Removed, Resulting Eigenvalues, and the Highest Loading on the 
First Contrast After the Removal (RCT) 
Item 77 78 49 24 76 79 48 23 25 47 80 65 72 57 33
E-value 5.2 5.0 4.7 4.4 4.1 3.9 3.6 3.4 3.2 3.1 3.0 2.9 3.0 2.8 2.8
Loading .57 .58 .61 .59 .59 .58 .58 .50 .49 .51 .46 .50 .55 .57 .41
Note. E-value = eigenvalue 
 

Because this was originally an 80-item test, it was feasible to delete all 

these items. The resulting explained variances are presented in Table 40. For the 

students, the mean measure, SD, separation, and reliability were -.75, .73, 2.00, 

and .80, respectively. For the items, they were 0 (by design), 1.33, 4.84, and .96. 

Compared with the figures for other tests, the item and person parameters are 

reasonable. 

When items 3, 4, 52, and 59 were removed one item at a time, deleting item 

3 did not result in any significant change, deleting item 4 led to a degradation of 

item and person parameters and no significant change for variances, deleting item 

52 did not cause any significant change, and deleting item 59 did not make any 

significant difference either for the item and person parameters or the variance 

parameters. Therefore, these items were retained as suggested by the previous 

analysis. 
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Table 40. Variance Explained for Reading Cloze Test (Standardized Residual 
Variance in Eigenvalue Units) 
 Empirical Modeled 
 Eigenvalue % of 

Variance 
% of 

Variance 
Total raw variance in observations 84.4 100.00% 100.00% 
Raw variance explained by measures 23.4 27.70% 27.80% 

Raw variance explained by persons 4.9 5.80% 5.80% 
Raw variance explained by items 18.5 21.90% 22.10% 

Raw unexplained variance (total) 61.0 72.30% 72.20% 
Unexplained variance in 1st contrast 2.8  3.30% 
Unexplained variance in 2nd contrast 2.6 3.10% 
Unexplained variance in 3rd contrast 2.5 3.00% 
Unexplained variance in 4th contrast 2.4 2.90% 
Unexplained variance in 5th contrast 2.3 2.70% 

Variance: by items / by 1st contrast 21.90/3.30 = 6.64 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

Variances explained as well as item and person parameters were further 

checked to assure unidimensionality. Item separation of 4.84 and reliability of .96 

are within the desirable ranges. 

The Rasch model, where Abs (Person Ability Mean – Item Difficulty 

Mean) = |-.75 - .00| = .75 and .73 ~ 1.33 for the SD pair, should be able to explain 

about 20 to 25% of the variance. This is reasonably close to the 27.70% explained 

by the Rasch model for the Reading Cloze Test data. 

There is good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is an acceptable 2.8. The 

ratio of explained variance by the model and its first contrast is 21.90/3.30 = 6.64, 

which is larger than the critical value of 4. Furthermore, the Residual Plot has no 

noticeable subgroup structure. Based on these observations, it is possible to  
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Table 41. Rasch Item Statistics for the Reading Cloze Test 
 

Item 
 

Measure 
 

SE 
Pt-Meas. 

Corr. 
Infit 

MNSQ 
Infit ZSTD Outfit 

MNSQ 
Outfit 
ZSTD 

1  -2.55  .25  .28  .98  -.1  .95  -.1  
2  -3.38  .34  .13  1.03  .2  1.09  .4  
3  -1.91  .21  .15  1.10  1.0  1.14  1.0  
4  -2.68  .26  .22  .98  -.1  1.35  1.4  
5  -1.14  .19  .18  1.10  1.6  1.13  1.6  
6  -1.29  .20  .27  1.03  .5  1.04  .5  
7  -.29  .19  .25  1.05  .8  1.05  .6  
8  -2.55  .25  .32  .93  -.4  .96  -.1  
9  .27  .21  .44  .90  -1.0  .85  -1.2  

10  -.48  .19  .20  1.09  1.4  1.13  1.7  
11  -.99  .19  .35  .98  -.4  .96  -.5  
12  -2.43  .24  .17  1.06  .4  1.08  .5  
13  .51  .22  .26  1.02  .2  1.08  .5  
14  .99  .25  .23  1.03  .2  1.02  .2  
15  .46  .22  .22  1.05  .5  1.08  .6  
16  1.34  .28  .37  .93  -.3  .73  -1.0  
17  .66  .23  .29  .99  .0  1.00  .1  
18  -.25  .20  .36  .97  -.5  .96  -.4  
19  .41  .22  .35  .98  -.2  .88  -.8  
20  4.32  1.01  .07  1.01  .3  .76  .2  
21  1.89  .34  .27  .95  -.1  .86  -.3  
22  2.01  .35  .29  .94  -.1  .73  -.6  
23  DELETED       
24  DELETED       
25  DELETED       
26  .87  .24  .22  1.02  .2  1.15  .8  
27  -.44  .19  .41  .93  -1.1  .91  -1.2  
28  .76  .23  .33  .97  -.2  .90  -.5  
29  -.48  .19  .32  1.01  .1  .98  -.3  
30  .46  .22  .30  .99  -.1  1.00  .1  
31  -.77  .19  .25  1.05  .9  1.06  .9  
32  -.33  .19  .45  .91  -1.5  .87  -1.6  
33  DELETED       
34  .02  .20  .37  .95  -.5  .95  -.5  
35  -.37  .19  .36  .97  -.5  .96  -.4  
36  .10  .20  .30  1.00  .0  1.01  .1  
37  -.77  .19  .36  .98  -.4  .97  -.5  
38  -.10  .20  .43  .92  -1.1  .88  -1.2  
39  .66  .23  .27  1.01  .2  .97  -.1  
40  -.81  .19  .43  .91  -1.6  .91  -1.3  
41  -.73  .19  .34  .98  -.3  .99  -.1  
42  1.42  .28  .25  .97  -.1  1.04  .2  
43  .87  .24  .17  1.06  .5  1.13  .7  
44  .02  .20  .24  1.04  .6  1.08  .8  
45  .23  .21  .16  1.10  1.1  1.17  1.3  
46  1.34  .28  .40  .90  -.5  .73  -1.0  
47  DELETED       
48  DELETED       
49  DELETED       
50  1.26  .27  .28  .97  -.1  .93  -.2  
51  DELETED       
52  -.66  .19  .07  1.18  3.0  1.23  3.1  
53  .76  .23  .40  .91  -.6  .83  -.9  
54  -.14  .20  .20  1.07  1.0  1.15  1.6  

(Table 41 continues) 



(Table 41 continued) 
   Pt-Meas. 

Corr. 
Infit 

MNSQ 
 Outfit 

MNSQ 
Outfit 
ZSTD SE Item Measure Infit ZSTD

55  -.55  .19  .31  1.01  .3  .99  -.1  
56  -1.56  .20  .36  .97  -.4  .91  -.7  
57  DELETED       
58  -.99  .19  .34  .98  -.4  1.01  .1  
59  .55  .22  .12  1.13  1.1  1.15  1.0  
60  -1.21  .19  .24  1.06  .9  1.06  .7  
61  -.62  .19  .37  .96  -.7  .97  -.4  
62  .02  .20  .39  .94  -.7  .94  -.6  
63  DELETED       
64  .27  .21  .22  1.07  .8  1.05  .4  
65  DELETED       
66  DELETED       
67  1.68  .31  .36  .91  -.3  .72  -.9  
68  .27  .21  .32  .98  -.1  .99  .0  
69  .36  .21  .24  1.04  .4  1.05  .4  
70  DELETED       
71  .60  .22  .28  1.00  .0  1.00  .1  
72  DELETED       
73  2.66  .46  .19  .95  .0  1.07  .3  
74  .87  .24  .27  1.01  .1  .96  -.1  
75  1.50  .29  .35  .92  -.3  .78  -.7  
76  DELETED       
77  DELETED       
78  DELETED       
79  DELETED       
80  DELETED       

Note. Pt-Meas. Corr. = Point-measure correlation. 

 

conclude that the unidimensionality condition is met. Item statistics for the Reading 

Cloze Test are summarized in Table 41. 

The item-person map for the Reading Cloze Test is shown in Figure 11. The 

mean Rasch item difficulty estimate is set by convention at 0.00 logits (SE = .24). 

The mean person ability estimate, -.75 (SE = .32), was lower than the mean item 

difficulty estimate by one person ability standard deviation and one half of the item 

difficulty standard deviation. This difference is mostly due to the presence of five 

very difficult items (items 20, 21, 22, 67, and 73); and the test is appropriate for the 

students due to the wide range of item difficulty measures. All students’ ability 
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estimates were completely covered by the range of difficulty measures. In other 

words, both easy and difficult items were included, making this a  

 

-----------------------------------------------------------------
 More difficult items 

------------- 
    More able students                   | 
    5                                    + 
                                         | 
                                         | 
                                         | 

 RC20                                          | 
                                         | 
    4                                    + 
                                         | 
                                         | 
                                         | 
                                         | 
                                         | 
    3                                    + 
                                         | 

 RC73                                          |T
                                         | 
                                         | 
                                         | 
    2                                    +  RC22 
                                         |  RC21 
                                         |  RC67 
                                      *  |  RC75 

 RC16   RC42   RC46   RC50                                          |S
                                         | 
    1                                 *  +  RC14 

  RC53   RC74                                          |  RC26   RC28   RC43 
                                    *** T|  RC17   RC39   RC71 
                                      *  |  RC13   RC15   RC30   RC59 

  RC68   RC69   RC9                                    ****  |  RC19   RC64 
                                   ****  |  RC36   RC45 

  RC62     0                           ******* S+M RC34   RC44 
                            ***********  |  RC38   RC54 
                              *********  |  RC18   RC32   RC35   RC7 

  RC55                                 *******  |  RC10   RC27   RC29 
                           ************ M|  RC41   RC52   RC61 

  RC40                                 *******  |  RC31   RC37 
   -1                   ***************  +  RC11   RC58 

   RC60                          **************  |  RC5 
                                 ******  |S RC6 

 RC56                                 ******* S| 
                                   ****  | 

 RC3                                     ***  | 
   -2                               ***  + 
                                      * T| 
                                     **  | 

   RC12   RC8                                          |  RC1 
 RC4                                          |T

                                      *  | 
   -3                                    + 
                                         | 

 RC2                                          | 
                                         | 
                                         | 
                                         | 
   -4                                    + 
    Less able students                   |  Less difficult items 
------------------------------------------------------------------------------ 

Figure 11. Item-person map for the Reading Cloze Test. 
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well-rounded test. The soundness of the test can also be verified by the fairly 

uniform standard errors. For item difficulty, the range is [.19, .46] except for 1.01 

for item 20, by far the most difficult item (Figure 11). More importantly, person 

ability measures had standard errors ranging from .29 to .47 with only the three 

weakest students having error values over .39. Thus, the difficulty range and 

distribution of this test was appropriate for the participants in this study. There was 

no gap in the coverage except for a small one near the lower end of the difficulty 

measure scale. As a whole, the empirical item hierarchy appeared appropriate for 

the students. For this distribution, the Rasch person reliability (separation) estimate 

for the participants was .80 (2.00), and the Rasch item reliability (separation) 

estimate was .96 (4.84).  

 

Vocabulary Size Test (VST) 

The 3,000 to 8,000 word frequency levels of the Vocabulary Size Test were 

used to form a 60-item test. Item 1 was removed, as all students answered it 

correctly. With the remaining 59 items included in the Rasch analysis, point-

measure correlations ranged from -.11 to .40. Items 9 and 46 were removed due to 

negative point-measure correlations of -.02 and -.11, respectively. After the 

deletion, the point-measure correlations were all positive and between .04 and .40. 

The acceptable ranges for Infit and Outfit MNSQ were .92-1.08 and .73-1.25, 

respectively. Items 28, 48, 49, 51, and 56 misfit according to the Infit MNSQ 

criterion, and items 17, 18, and 26 misfit according to the Outfit MNSQ criterion. 
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For each item, up to 8 persons (176*.05 = 8.8; i.e. 5% of the sample size) in the 

Most Misfitting Response Strings were removed, and item fit was rechecked. Two 

tables, Tables 42 and 43, summarize the results. Actual deletion is contingent upon  

 

Table 42. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Vocabulary Size Test (Infit MNSQ) 
Item 28 48 49 51 56 
Measure (before, 
after) 

-.34 1.83, 2.05 1.05, 1.05 .83, .81 1.15, 1.13 

Persons Removed 
(Sample Size) 

None (176) 1, 33, 49, 
72, 86, 99, 
124, 144 
(168) 

83, 98 (174) 98 (175) 98 (175) 

(M-2SD, M+2SD) i  (.92, 1.08) (.92, 1.08) (.92, 1.08) (.92, 1.08) 
(1-2/sqrtN, 
1+2/sqrtN) 

 (.846, 1.154) (.848, 1.152) (.849, 1.151) (.849, 1.151)

Infit Range  (.92, 1.08) (.92, 1.08) (.92, 1.08) (.92, 1.08) 
Infit MNSQ (before) 
after 

(.91) (1.10) 1.04 (1.08) 1.06 (1.09) 1.07 (1.11) 1.10 

(M-2SD, M+2SD)o  (.71, 1.27) (.73 ,1.25) (.73, 1.25) (.73, 1.25) 
(1-6/sqrtN, 
1+6/sqrtN) 

 (.537, 1.463) (.545, 1.455) (.546, 1.454) (.546, 1.454)

Outfit Range  (.71, 1.27) (.73, 1.25) (.73, 1.25) (.73, 1.25) 
Outfit MNSQ 
(before) after 

(.84) (1.21) 1.10 (1.10) 1.06 (1.12) 1.09 (1.13) 1.11 

Delete/Retain Retain Retain Retain Retain Delete 
 

Table 43. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Vocabulary Size Test (Outfit MNSQ) 
Item 17 18 26 
Measure (before, after) -2.39, -5.73 -4.52, -3.11 
Persons Removed (Sample Size) 19, 22, 49, 58, 84, 

85, 116, 143 (168) 
None (176) None (176) 

(M-2SD, M+2SD) i (.92, 1.08)   
(1-2/sqrtN, 1+2/sqrtN) (.846, 1.154)   
Infit Range (.92, 1.08)   
Infit MNSQ (before) after (1.02) MINIMUM (.99) (.98) 
(M-2SD, M+2SD)o (.72, 1.24)   
(1-6/sqrtN, 1+6/sqrtN) (.537, 1.463)   
Outfit Range (.72,1.24)   
Outfit MNSQ (before) after (1.27) MINIMUM (.52) (.62) 
Delete/Retain Delete Retain Retain 
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the results of further investigations of the effects of deleting each item on the item-

person map, the variance-dimensionality outcome, and separation and reliability 

figures. 

Items 17 and 56 are candidates for deletion. Because several other items had 

similar difficulty estimates, deleting them did not create a gap in the item hierarchy. 

There are four possible deletion schemes; namely deleting none (1 case), deleting 

one item (2 cases), and deleting both item 17 and item 56 (1 case).  

Numerical parameters before and after the deletion are compared in Table 

44. Higher values are better for SD, separation, reliability, total variance, variance 

explained by items, and “variance explained by items to variance explained by the 

first contrast” ratio; while lower values are better for “variance explained by the 

first contrast”. As for the mean measure of students, the closer it is to 0, the better. 

There is no strong and consistent overall advantage for the models with 

items deleted. However, all student parameters improved consistently when both 

items were deleted. Both Items 17 and 56 were removed on the grounds that their 

removal improves student measures. Item statistics are summarized in Table 45. 
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Table 44. Parameters for the Vocabulary Size Test After Item Deletions 
SD Separation Reliability Item Var. Contrast 

Deletions 
 

Mean  
Std  Itm Std Itm Std Itm

Total 
Var.  E-

value % E-
value % 

Item/Contrast

None  .81  .59  1.60 1.38 6.16 .66 .97 33.0  22.4 26.3 2.4 2.8 26.3/2.8 = 
9.39 

17  .77  .59  1.58 1.38 6.15 .66 .97 32.6  21.6 26.0 2.4 2.9 26.0/2.9 = 
8.97 

56  .83  .61  1.61 1.41 6.16 .66 .97 33.5  22.4 26.6 2.4 2.8 26.6/2.8 = 
9.5 

17, 56  .79  .61  1.60 1.41 6.15 .66 .97 33.1  21.6 26.2 2.4 2.9 26.2/2.9 = 
9.03 

Note. Deletions = deleted items in addition to item 1, which all students answered correctly, and items 9 and 46, which had 
negative polarity; Itm = Item. 
 

Table 48. Parameters for the Productive Vocabulary Levels Test After Item Deletions 
SD Separation Reliability Item Var. Contrast 

Item/ContrastDeletions 
 

Mean  
Std  Itm Std Itm Std Itm

Total 
Var.  E-

value % E-
value % 

23.0/4.2 = 
5.48 

25.9/4.2 = 
6.17 

25.3/4.4 = 
5.75 

4.2

4.2

4.4

2.4 

2.0 

2.4 

25.9

23.0

25.3

None  .83  .79  1.84 1.45 5.77 .68 .97 37.0  14.8 

17  .76  .80  1.82 1.45 5.75 .68 .97 36.3  13.9 

 10.9 32.6.97.686.131.441, 3, 4, 
17  .42  .79  1.49

Note. Itm = Item. 
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Table 45. Rasch Item Statistics for the Vocabulary Size Test 
 

Item 
 

Measure 
 

SE 
Pt-Meas. 

Corr. 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 
MNSQ 

Outfit 
ZSTD 

1 DELETED       
2 -1.14 .22 .18 1.00 .0 1.07 .4 
3 -.24 .17 .31 .97 -.4 .94 -.6 
4 .20 .16 .29 .98 -.3 1.00 .0 
5 -2.72 .42 .13 1.00 .1 .85 -.2 
6 -.95 .21 .26 .98 -.1 .89 -.6 
7 .07 .16 .14 1.07 1.1 1.11 1.4 
8 -2.18 .33 .10 1.00 .1 1.22 .7 
9 DELETED       
10 -.91 .21 .24 .98 -.1 .97 -.1 
11 .13 .16 .29 .98 -.3 .98 -.3 
12 -1.40 .24 .26 .96 -.1 .86 -.6 
13 1.26 .16 .32 .97 -.5 .97 -.4 
14 2.21 .19 .32 .96 -.4 .92 -.6 
15 -1.89 .29 .20 .97 .0 .97 .0 
16 -1.24 .23 .27 .96 -.2 .86 -.6 
17 DELETED       
18 -4.55 1.00 .10 .99 .3 .53 -.2 
19 -1.18 .22 .30 .93 -.4 .92 -.4 
20 1.11 .16 .34 .97 -.7 .95 -.9 
21 -.24 .17 .29 .98 -.2 .95 -.5 
22 -1.81 .28 .11 1.00 .1 1.20 .8 
23 .71 .16 .23 1.03 .6 1.04 .9 
24 -.60 .19 .35 .94 -.6 .86 -1.1 
25 2.00 .18 .30 .97 -.2 .96 -.3 
26 -3.14 .51 .18 .98 .1 .61 -.6 
27 -.46 .18 .27 .99 -.1 .96 -.3 
28 -.37 .18 .40 .91 -1.0 .84 -1.4 
29 3.04 .25 .23 1.00 .1 .88 -.5 
30 -2.29 .34 .09 1.00 .1 1.25 .8 
31 2.04 .18 .15 1.05 .6 1.10 .9 
32 .44 .16 .27 1.00 .1 1.02 .3 
33 .96 .16 .22 1.04 .8 1.04 .8 
34 -.43 .18 .29 .96 -.4 .99 -.1 
35 1.88 .18 .21 1.02 .3 1.05 .5 
36 -1.24 .23 .19 1.00 .1 .95 -.2 
37 2.18 .19 .23 1.00 .0 1.06 .5 
38 2.00 .18 .23 1.01 .1 1.05 .4 
39 -.10 .17 .17 1.06 .9 1.05 .6 
40 2.67 .22 .13 1.04 .4 1.09 .5 
41 -2.29 .34 .07 1.01 .1 1.21 .7 
42 .23 .16 .28 1.00 .0 .99 -.2 
43 -.18 .17 .27 1.00 .0 .97 -.3 
44 1.53 .17 .37 .94 -1.0 .92 -1.0 
45 2.67 .22 .25 .97 -.2 .99 .0 
46 DELETED       
47 1.47 .16 .21 1.03 .6 1.07 .9 
48 1.82 .17 .06 1.11 1.3 1.22 2.1 
49 1.03 .16 .13 1.09 1.9 1.11 2.1 
50 -.91 .21 .20 1.01 .1 1.02 .2 
51 .81 .16 .12 1.10 2.3 1.13 2.7 
52 -1.24 .23 .20 .99 .0 1.01 .1 
53 .51 .16 .27 1.01 .2 .99 -.1 
54 -1.29 .23 .33 .94 -.3 .75 -1.2 
55 -.12 .17 .30 .98 -.2 .93 -.7 
56 DELETED       
57 1.29 .16 .26 1.01 .2 1.01 .2 
58 .51 .16 .19 1.05 1.1 1.08 1.4 
59 .59 .16 .26 1.01 .3 1.02 .3 
60 -.24 .17 .27 .99 -.1 .97 -.3 
Note. Pt-Meas. Corr. = Point-measure correlation. 



 

The unidimensionality of the 55 items was examined systematically. Item 

separation of 6.15 and reliability of .97 are within the desirable ranges. The main 

results of explained variances are summarized in Table 46. 

 

Table 46. Variance Explained for the Vocabulary Size Test (Standardized Residual 
Variance in Eigenvalue Units) 
 Empirical Modeled 
  % of 

Variance 
% of 

Variance Eigenvalue 
Total raw variance in observations 82.2 100.00% 100.00% 
Raw variance explained by measures 27.2 33.10% 33.20% 

Raw variance explained by persons 5.6 6.80% 6.90% 
Raw variance explained by items 21.6 26.20% 26.30% 

Raw unexplained variance (total) 55.0 66.90% 66.80% 
Unexplained variance in 1st contrast 2.4 2.90%  
Unexplained variance in 2nd contrast 2.2 2.70%  
Unexplained variance in 3rd contrast 2.0 2.50%  
Unexplained variance in 4th contrast 2.0 2.40%  

Variance: by items / by 1st contrast 26.20/2.90 = 9.03 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

For the Rasch model Abs (Person Ability Mean – Item Difficulty Mean) = 

|.79 - .00| = .79 and .61 ~ 1.60 for the SD pair. The expected amount of explained 

variance is between 30 and 40% (Linacre, n.d.-h); the model explained 33.1% of 

the variance. There is good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is an acceptable 2.4. The 

ratio of explained variances by the model and its first contrast is 26.20/2.90 = 9.03, 

which is larger than the critical value of 4. The Residual Plot showed no noticeable 

 158



subgroup structure. Based on these observations, it is possible to conclude that the 

unidimensionality condition is met. 

The item-person map for the Vocabulary Size Test is shown in Figure 12. 

The mean Rasch item difficulty estimate is set by convention to 0.00 logits (SE 

= .22). The mean person ability estimate, .79 (SE = .35), was higher than the mean  
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                                | 
                            **  | 
                             *  |  4V4    6V7 
    2                      *** T+  5V5    6V1    6V8 
                           ***  |  6V5    7V8 
                           ***  |S 
              ****************  |  7V4    7V7 
                      ******** S|  4V3    8V7 
                  ************  |  4V10 
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           *******************  |  5V3    8V9 
               ***************  |  6V2    8V3    8V8 
           *******************  | 
               *************** S|  3V4    4V1    7V2 
    0                    *****  +M 3V7 
                    **********  |  3V3    5V1    6V9    7V3    8V10   8V5 
                             *  |  5V8 
                           *** T|  5V7    6V4 
                                |  5V4 
                                |  3V10   7V10 
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                                |  3V2    4V6    4V9    6V6    8V2 
                                |  4V2    8V4 
                                | 
                                |S 
                                |  4V5    5V2 
   -2                           + 
                                |  3V8 
                                |  5V10   7V1 
                                | 
                                |  3V5 
                                | 
   -3                           + 
                                |T 5V6 
                                | 
                                | 
                                | 
                                | 
   -4                           + 
                                | 
                                | 
                                |  4V8 
                                | 
                                | 
   -5                           + 
    Less able students          |  Less difficult items 
------------------------------------------------------------------ 
Figure 12. Item-person map for the Vocabulary Size Test. 
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item difficulty estimate by one person measure SD or one half of the item measure 

SD. This mismatch between the means is not very desirable, but is often true for the 

participants in this study when they take a standardized test. On the other hand, the 

item difficulty estimates cover the entire ability range though more items are on the 

easier end of the spectrum. Both the item parameters, separation and reliability, and 

unidimensionality parameters indicate that the items are performing well. Easy 

items with difficulty measures below -2 were included in the analysis as warranted 

by their fit statistics. The Rasch person reliability (separation) estimate was .66 

(1.41), and the Rasch item reliability (separation) estimate was .97 (6.15). 

 

Productive Vocabulary Levels Test (PVT) 

Nation’s Productive Vocabulary Levels Test has 18 items each at the 2,000 

and 3,000 word level for a total of 36 items. The point-measure correlations had the 

minimum value of .06 and the maximum value of .49, and no item exhibited a 

negative correlation. The acceptable ranges for Infit and Outfit MNSQ were .88-

1.12 and .58-1.34 respectively. Item 11 misfit according to the Infit MNSQ 

criterion, and items 16 and 17 misfit according to the Outfit MNSQ criterion. 

For each item, up to 7 persons (155*.05 = 7.75; i.e. 5% of the sample size) 

in the Most Misfitting Response Strings were removed, and item fit was rechecked. 

The results are presented in Tables 47 and 48. Actual deletion is contingent upon 

the results of further investigations of the effects of deleting each item on the item-
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person map, the variance-dimensionality outcome, and separation and reliability 

figures. 

 

Table 47. Fit Statistics After Deletion Of Persons With Unexpected Responses for 
the Productive Vocabulary Levels Test 
Item 11 16 17 
Measure (before, after) -.21 -3.80 -2.49, -5.74 
Persons Removed (Sample Size) None (155) None (155) 21, 26, 77, 91, 94, 

132, 140 (148) 
(M-2SD, M+2SD) i   (.88, 1.12) 
(1-2/sqrtN, 1+2/sqrtN)   (.836, 1.164) 
Infit Range   (.88, 1.12) 
Infit MNSQ (before) after (.87) (.95)  (1.03) MINIMUM 
(M-2SD, M+2SD)o   (.58 ,1.30) 
(1-6/sqrtN, 1+6/sqrtN)   (.507, 1.493) 
Outfit Range   (.58, 1.30) 
Outfit MNSQ (before) after (.77) (.28)  (1.48) MINIMUM 
Delete /Retain  Delete 
 

Only item 17 is a candidate for deletion. Numerical features of the model 

before and after the deletion are summarized in Table 48. 

The student parameters improved consistently after deleting item 17. 

Furthermore, item 17’s difficulty measure is -2.49, which is far below the lowest 

ability measure of -1.20 for the students. Because 4 other items have difficulty 

measures near or below that of item 17, deleting item 17 has little negative impact 

on the precision of person measurement; hence, item 17 was removed. 

The dimensionality of the 35 items was examined next. Item separation of 

5.75 and reliability of .97 are within the desirable ranges. The main results of 

explained variances are summarized in Table 49. 
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Table 49. Variance Explained for the Productive Vocabulary Test (Standardized 
Residual Variance in Eigenvalue Units) 
 Empirical Modeled 
  % of 

Variance 
% of 

Variance Eigenvalue 
Total raw variance in observations 54.9 100.00% 100.00% 
Raw variance explained by measures 19.9 36.30% 36.60% 

Raw variance explained by persons 6.0 10.90% 11.00% 
Raw variance explained by items 13.9 25.30% 25.50% 

Raw unexplained variance (total) 35.0 63.70% 63.40% 
Unexplained variance in 1st contrast 2.4 4.40%  
Unexplained variance in 2nd contrast 1.9 3.50%  

Variance: by items / by 1st contrast 25.30/4.40 = 5.75 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

For the model, Abs (Person Ability Mean – Item Difficulty Mean) = |.76 -

 .00| = .76 and .80~1.82 for the SD pair, should be able to explain about 40% of the 

variance. This is reasonably close to the 36.30% explained by the Rasch model for 

the Productive Vocabulary Levels Test data. 

There is good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is an acceptable 2.4. The 

ratio of explained variances by the model and its first contrast is 25.3/4.4 = 5.75, 

which is larger than the critical value of 4. However, the Residual Plot seemed to 

have a noticeable subgroup structure (Figure 13). 

The small group in the upper left-hand corner of the plot are made up of 

items 1 (labeled “C” in the plot), 3 (A), and 4 (B). Because there are only 35 items, 

these three items can have a significant impact on the model. Hence, items 1, 3, and 

4 were removed and results were rechecked. The results are shown in Table 48. 
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Figure 13. Standardized residual contrast 1 plot for the Productive Vocabulary 
Levels Test. 
 

The mean student measure became much closer to 0, changing from .76 

to .42, and item separation improved from 5.75 to 6.13 while other parameters did 

not change significantly. However, the total variance explained by the model 

decreased from 36.3% to 32.6%. Hence, the unidimensionality conditions were 

rechecked in detail (Table 50). 
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Table 50. Variance Explained for the Productive Vocabulary Levels Test after the 
Deletions of Items 1,3, and 4 in Addition to Item 17 (Standardized Residual 
Variance in Eigenvalue Units) 
 Empirical Modeled 
  % of 

Variance 
% of 

Variance Eigenvalue 
Total raw variance in observations 47.5 100.00% 100.00% 
Raw variance explained by measures 15.5 32.60% 32.80% 

Raw variance explained by persons 4.6 9.60% 9.70% 
Raw variance explained by items 10.9 23.00% 23.10% 

Raw unexplained variance (total) 32.0 67.40% 67.20% 
Unexplained variance in 1st contrast 2.0 4.20%  
Unexplained variance in 2nd contrast 2.0 4.10%  
Unexplained variance in 3rd contrast 1.8 3.80%  
Unexplained variance in 4th contrast 1.7 3.60%  
Unexplained variance in 5th contrast 1.6 3.50%  

Variance: by items / by 1st contrast 23.0/4.20 = 5.48 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

While the ratio of the variances explained by items and by the first contrast 

decreased from 5.75 to 5.48, it is still greater than the critical value of 4. The 

eigenvalue of the first contrast is an almost ideal 2.0, a reduction by 0.4 from 2.4, 

and most importantly, “Standardized Residual Contrast 1 Plot” no longer has a 

subgroup structure as shown in Figure 14. Hence, items 1, 3, and 4 were also 

deleted. 

One item alone, such as item 16 (labeled A in the plot), cannot generally 

form a significant subgroup, especially as its separation from the rest of the items is 

caused by the difficulty measure and not by its loading. In fact, its loading (.43) is 

not as high as the loadings of other deleted items (.71, .82, and .73 respectively for 

items 1, 3, and 4). Nevertheless, the effect of its removal was checked. It was found 

that the mean person measure further decreased to .28 and item separation 
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increased to 6.21. However, other item and person parameters deteriorated slightly, 

and both the variance explained (31% total, 22% by items) and the items/first 

contrast ratio (22/4.4 = 5) decreased. Therefore, this item was retained. Based on 

the parameters after the deletion of items 1, 3, 4, and 17, it is possible to regard the 

model as fundamentally unidimensional. 

 

      -5      -4      -3      -2      -1       0       1       2       3 
      -+-------+-------+-------+-------+-------+-------+-------+-------+- COUNT 
C     |      A                                 |                        | 1 
O  .4 +                               D       C|                  B     + 3 
N     |                                        |         E              | 1 
T  .3 +                                        |                        + 
R     |                                        |          F             | 1 
A  .2 +                                        |         HI G           + 3 
S     |                     K              J   |                        | 2 
T  .1 +                                   ML   |                        + 2 
      |                                        | P     O    N           | 3 
1  .0 +--------------------------p-------------|------------------------+ 1 
      |                         o              |   n                    | 2 
L -.1 +                                    m   |                        + 1 
O     |                         l              |        k               | 2 
A -.2 +                                        |   j         i          + 2 
D     |                                        |h              g        | 2 
I -.3 +                                    e   |   f                    + 2 
N     |                              c    d    |        b               | 3 
G -.4 +                         a              |                        + 1 
      -+-------+-------+-------+-------+-------+-------+-------+-------+- 
      -5      -4      -3      -2      -1       0       1       2       3 
                                 ITEM MEASURE 
 COUNT:      1              1   31   11   24  1 11 3   1222 21 1  1 

 
Figure 14. Standardized residual contrast 1 plot for the Productive Vocabulary 
Levels Test after deleting items 1, 3, and 4. 
 

Item statistics for the Productive Vocabulary Test are summarized in Table 

51. The item-person map for the Productive Vocabulary Test is shown in Figure 15. 

The mean Rasch item difficulty estimate is set by convention to 0.00 logits (SE 

= .22). The mean person ability estimate, .42 (SE = .45), is higher than the mean 

item difficulty estimate by a half of the person ability measure SD and one third of 

the item difficulty measure SD. This mismatch is similarly reflected in the item 

 

 165



 166

Table 51. Rasch Item Statistics for the Productive Vocabulary Levels Test 

 
Item 

 
Measure 

 
SE 

Pt-Meas. 
Corr. 

Infit 
MNSQ

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD 

1 DELETED       
2 -1.91  .27 .21  1.02  .2  1.08  .4  
3 DELETED       

4 DELETED       
5 -.49  .18 .38  .97  -.4  .92  -.7  
6 .14  .17 .40  .96  -.7  .95  -.6  
7 -1.71  .25 .20  1.05  .4  1.05  .3  
8 1.40  .19 .30  1.03  .4  .98  -.1  
9 -1.28  .22 .38  .94  -.5  .84  -.8  
10 -1.91  .27 .33  .94  -.3  .80  -.7  
11 -.63  .19 .48  .88  -1.4  .78  -1.9  
12 1.07  .18 .38  .96  -.5  .96  -.4  
13 1.40  .19 .24  1.05  .7  1.13  1.1  
14 1.65  .20 .28  1.02  .3  1.03  .3  
15 1.61  .19 .29  1.03  .3  .99  .0  
16 -4.22  .71 .24  .94  .1  .26  -.9  
17 DELETED       
18 -.56  .19 .19  1.10  1.2  1.21  1.7  
19 -1.10  .21 .23  1.06  .6  1.04  .3  
20 -1.84  .26 .17  1.06  .4  1.05  .3  
21 2.02  .21 .42  .90  -.8  .78  -1.3  
22 -.45  .18 .27  1.06  .8  1.01  .1  
23 .49  .17 .25  1.09  1.6  1.08  1.2  
24 .20  .17 .41  .95  -.8  .94  -.9  
25 -.56  .19 .43  .92  -.9  .86  -1.2  
26 .94  .18 .27  1.06  .9  1.07  .9  
27 -.13  .18 .26  1.06  1.0  1.08  1.0  
28 2.43  .24 .17  1.05  .4  1.23  1.0  
29 1.23  .18 .36  .98  -.3  .96  -.4  
30 .55  .17 .34  1.02  .3  .99  -.1  
31 -2.31  .31 .27  .97  .0  .74  -.7  
32 -.66  .19 .35  .97  -.4  .98  -.1  
33 .52  .17 .46  .90  -1.8  .91  -1.2  
34 1.10  .18 .35  1.00  .0  .96  -.4  
35 1.30  .18 .32  1.01  .1  1.00  .0  
36 1.69  .20 .17  1.09  .9  1.25  1.7  
Note. Pt-Meas. Corr. = Point-measure correlation. 
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Figure 15. Item-person map for the Productive Vocabulary Levels Test. 

 

difficulty measure, which ranges from -4.22 to 2.43, while the person ability 

measure ranges from -1.49 to 2.58. This mismatch indicates that some of the items 

might not be suitable for this group of students and the ability measurement might 
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not be as precise for students with high ability measures. This can be seen, for 

example, from the standard errors of .71 for the easiest item (item 16) and .57 for 

the most able students (Persons 75 and 80). However, for this distribution, the 

Rasch person reliability (separation) estimate was .68 (1.44), and the Rasch item 

reliability (separation) estimate was .97 (6.13). These were all reasonable numbers 

compared with many other tests in the battery and were on a par with the 

corresponding parameters for the Vocabulary Size Test, the other measure of 

vocabulary in the test battery. 

 

Grammatical Error Detection Test (GED) 

There were 50 items in Grammatical Error Detection Test. Point-measure 

correlations were all positive and ranged from .12 to .45. The acceptable ranges for 

Infit MNSQ and Outfit MNSQ were.84-1.16 and .62-1.30, respectively. Items 21, 

45, and 47 misfit according to the Infit MNSQ criterion and items 21, 32, and 47 

misfit according to the Outfit MNSQ criterion. For each item, up to 6 persons 

(126*.05 = 6.3; i.e. 5% of the sample size) who showed unexpected responses were 

removed, and item fit was rechecked. The results are presented in summary form in 

Table 52. As before, deletion is not automatic at this point as its effects on the item-

person map, the variance-dimensionality outcome, and separation and reliability 

figures should also be examined. 
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Table 52. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Grammatical Error Detection Test 
Item 21 32 45 47 
Measure (before) after (1.47)  (.49)  (1.47)  (.61)  
Persons Removed 
(Sample Size) 

17, 50, 51, 63, 
72, 104 (120) 

17, 46, 67, 80, 
93, 121 (120) 

33, 94 (124) 40, 65, 71, 72, 
123 (121) 

(M-2SD, M+2SD) i (.86, 1.14) (.86, 1.14) (.84, 1.16) (.86, 1.14) 
(1-2/sqrtN, 1+2/sqrtN) (.817, 1.183) (.817, 1.183) (.820, 1.180) (.818, 1.182) 
Infit Range (.86, 1.14) (.86, 1.14) (.84, 1.16) (.86, 1.14) 
Infit MNSQ (before) after (1.20) 1.07 (1.14) 1.03 (1.16) 1.12 (1.16) 1.06 
(M-2SD, M+2SD)o (.64, 1.28) (.65, 1.29) (.59, 1.35) (.65, 1.29) 
(1-6/sqrtN, 1+6/sqrtN) (.452, 1.548) (.452, 1.548) (.461, 1.539) (.455, 1.545) 
Outfit Range (.64, 1.28) (.65, 1.29) (.59, 1.35) (.65, 1.29) 
Outfit MNSQ (before) 
after 

(1.32) 1.05 (1.30) 1.01 (1.17) 1.10 (1.34) 1.02 

Delete/Retain Retain Retain Retain Retain 
 

Items 21, 32, 45, and 47 have several other items at or near their difficulty 

levels, so there is no danger of introducing a gap in the item hierarchy by deleting 

them. Items 21 and 47 were removed first as they misfit both for Infit and Outfit 

MNSQ. The results are summarized in Table 53. 

There were no significant improvements to merit the deletion of item 21 

alone, item 47 alone, or items 21 and 47 together. Both items were retained as 

indicated by the result of the initial analysis after deleting persons with unexpected 

responses. There was no significant improvement when item 32 or item 45 was 

removed. With the four items in question, there are only 16 cases of possible 

deletion schemes; no deletion (one case), deletion of one item only (four cases), 

deletion of two items (six cases), deletion of three items (four cases), and deletion 

of all four items together (one case). And hence, all of them were checked one by 

one to look for possible improvements. As there was no notable improvement for 

any of the deletions, all four items were retained.
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Table 53. Parameters Before and After Deleting Items 21 and 47 for the Grammatical Error Detection Test 
SD Separation Reliability Item Var. Contrast 

Deletions 
 

Mean  
Std  Itm Std Itm Std Itm

Total 
Var.  E-

value % E-
value % 

Item/Contrast

None  1.30  .88  1.23 1.98 4.36 .80 .95 26.4  11.5 17.0 2.7 4.0 17.0/4.0 = 
4.25 

21  1.34  .93  1.23 2.00 4.33 .80 .95 26.7  11.4 17.1 2.7 4.0 17.1/4.0 = 
4.28 

47  1.32  .92  1.25 2.00 4.39 .80 .95 27.0  11.6 17.3 2.7 4.0 17.3/4.0 = 
4.33 

21, 47  1.33  .90  1.25 1.94 4.36 .79 .95 27.1  11.5 17.4 2.6 4.0 17.4/4.0 = 
4.35 

Note. Itm = Item. 
 

Table 58. Parameters for the Gap Filling Test Before and After Deleting Items 2, 3, 4, and 16  
SD Separation Reliability Item Var. Contrast 

Item/ContrastDeletions 
 

Mean  
Std  Itm Std Itm Std Itm

Total 
Var.  E-

value % E-
value % 

21.1/5.2 = 
4.06 

20.9/5.2 = 
4.02 

20.4/5.0 = 
4.08 

21.4/4.3 = 
4.98 

5.2

5.0

4.3

5.2

1.9 

1.9 

1.9 

1.8 

None  2.40  .92  1.58 .96 3.82 .48 .94 14.3  9.5 21.4

2, 3, 4, 
16 

 2.09  .92  1.44 .94 4.23 .47 .95 11.8  7.7 20.4

2, 3, 4, 8, 
16, 22 

 2.06  .96  1.51 .96 4.37 .48 .95 11.5  7.4 20.9

7.2 21.1
 11.2.95.454.24.91 1.49 1.00 2.15 

Note. Itm = Item. 

 2, 3, 4, 8, 
13, 16, 

22 
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Item statistics for the Grammatical Error Detection Test are summarized in 

Table 54. 

 

Table 54. Rasch Item Statistics for the Grammatical Error Detection Test 
 

Item 
 

Measure 
 

SE 
Pt-Meas. 

Corr. 
Infit 

MNSQ 
Infit ZSTD Outfit 

MNSQ 
Outfit 
ZSTD 

1  -1.86  .40  .15  1.03  .2  1.19  .5  
2  .23  .21  .26  1.08  .8  1.03  .2  
3  -.10  .22  .25  1.06  .6  1.08  .5  
4  -2.47  .52  .18  1.02  .2  .64  -.4  
5  -.82  .27  .32  .95  -.2  .85  -.4  
6  -.20  .23  .37  .95  -.4  .86  -.7  
7  -1.35  .33  .37  .90  -.3  .63  -1.0  
8  -.31  .24  .36  .97  -.2  .85  -.6  
9  -.25  .23  .38  .94  -.5  .84  -.8  
10  -.42  .24  .37  .97  -.2  .77  -1.0  
11  -1.71  .38  .19  1.03  .2  .98  .1  
12  -.97  .29  .38  .88  -.5  .76  -.7  
13  -1.06  .30  .19  1.04  .3  1.22  .7  
14  .40  .20  .33  1.01  .2  1.01  .1  
15  -.61  .26  .36  .93  -.4  .86  -.5  
16  -.05  .22  .36  .96  -.3  .95  -.2  
17  .99  .19  .35  1.00  .1  1.03  .4  
18  .45  .20  .34  1.00  .1  .98  -.1  
19  -.20  .23  .43  .91  -.7  .74  -1.3  
20  .65  .20  .33  1.03  .5  1.00  .1  
21  1.47  .19  .13  1.20  3.0  1.32  3.2  
22  1.58  .19  .35  1.01  .2  1.02  .3  
23  1.40  .19  .36  1.00  .1  1.03  .4  
24  1.93  .20  .43  .95  -.7  .89  -.9  
25  1.14  .19  .36  1.01  .1  1.00  .0  
26  -.10  .22  .19  1.14  1.2  1.08  .5  
27  -3.20  .72  .12  1.01  .2  .76  .0  
28  -.74  .27  .26  .99  .0  1.12  .5  
29  -1.71  .38  .13  1.05  .3  1.12  .4  
30  -1.35  .33  .33  .90  -.3  .78  -.5  
31  .23  .21  .39  .97  -.3  .87  -.9  
32  .49  .20  .17  1.14  1.6  1.30  2.2  
33  -1.24  .31  .34  .94  -.2  .65  -.9  
34  -.82  .27  .40  .90  -.5  .70  -1.1  
35  .99  .19  .27  1.09  1.4  1.10  1.0  
36  -.20  .23  .41  .92  -.6  .81  -.9  
37  -.42  .24  .17  1.14  1.0  1.10  .5  
38  .61  .20  .45  .91  -1.1  .86  -1.2  
39  -.20  .23  .43  .90  -.7  .77  -1.2  
40  -1.58  .36  .19  1.03  .2  .92  .0  
41  -.25  .23  .32  1.00  .0  .90  -.4  
42  .84  .19  .45  .93  -1.0  .86  -1.4  
43  .57  .20  .31  1.02  .2  1.13  1.0  
44  .76  .20  .39  .98  -.3  .95  -.4  
45  1.47  .19  .20  1.16  2.4  1.17  1.8  
46  .14  .21  .38  .94  -.5  .98  -.1  
47  .61  .20  .16  1.16  2.0  1.34  2.6  
48  3.14  .25  .30  .98  -.1  1.18  .8  
49  1.73  .20  .40  .97  -.4  .96  -.3  
50  2.35  .21  .32  1.02  .2  1.06  .5  
Note. Pt-Meas. Corr. = Point-measure correlation. 



I next examined the dimensionality of the items. Item separation of 4.36 and 

reliability of .95 are within the acceptable ranges. The main results of explained 

variances are summarized in Table 55. 

 

Table 55. Variance Explained for Grammatical Error Detection Test (Standardized 
Residual Variance in Eigenvalue Units) 
 Empirical Modeled 

 Eigenvalue 
% of 

Variance 
% of 

Variance 
Total raw variance in observations 67.9 100.00% 100.00% 
Raw variance explained by measures 17.9 26.40% 26.90% 

Raw variance explained by persons 6.4 9.40% 9.50% 
Raw variance explained by items 11.5 17.00% 17.30% 

Raw unexplained variance (total) 50.0 73.60% 73.10% 

Unexplained variance in 1st contrast 2.7 4.00%  

Unexplained variance in 2nd contrast 2.4 3.50%  

Unexplained variance in 3rd contrast 2.4 3.50%  

Unexplained variance in 4th contrast 2.2 3.30%  

Unexplained variance in 5th contrast 2.1 3.10%  

Variance: by items/by 1st contrast 17.00/4.00 = 4.25 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

The Rasch model, where Abs (Person Ability Mean – Item Difficulty 

Mean) = |1.30 - .00| = 1.30 and .88 ~ 1.23 for the SD pair, should be able to explain 

about 25 to 30% of the variance. The observed value of 26.4% is consistent with 

this expectation. 

There is good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is 2.7 and is acceptable. 

The ratio of explained variances by the model and the first residual contrast is 4.25, 

which is greater than the critical value of 4. Finally, the Residual Plot has no 

noticeable subgroup structure. Based on these observations, it is possible to 
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conclude that the unidimensionality conditions generally hold, and there are only 

very weak extra dimensions if any. 
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Figure 16. Item-person map for the Grammatical Error Detection Test. 
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The item-person map for the Grammatical Error Detection Test is shown in 

Figure 16. The mean Rasch item difficulty estimate is set by convention to 0.00 

logits (SE = .26). The mean person ability estimate, 1.30 (SE = .39), was one full 

item ability measure SD and one and a half person ability SD above the mean of 

item abilities. Despite this mismatch, the coverage of person abilities by item 

difficulties was reasonable except for the three most able students (Persons 15, 72, 

and 104). This mismatch is responsible for the large standard errors of .75, .75, 

and .63 respectively for Persons 15, 72, and 104. Otherwise, the items’ difficulty 

measure hierarchy was adequate for the students. For this distribution, the Rasch 

person reliability (separation) estimate for the participants was .80 (1.98), and the 

Rasch item reliability (separation) estimate was .95 (4.36). 

 

Gap Filling Test (GFT) 

There were 30 items in Gap Filling Test. Point-measure correlations ranged 

from .05 to .54. No item was removed due to negative polarity. The acceptable 

ranges for Infit and Outfit MNSQ were .88-1.12 and .53-1.47, respectively. Items 

13 and 28 misfit according to the Infit MNSQ criterion, and items 2, 3, 4, 8, 16, and 

22 misfit according to the Outfit MNSQ criterion. 

For each item, up to 8 persons (162*.05 = 8.1; i.e. 5% of the sample size) 

who showed unexpected responses were removed, and item fit was rechecked. The 

results are presented in summary form in Tables 56 and 57. As before, deletion is 

not automatic at this point as its effects on the item-person map, the variance-
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dimensionality outcome, and separation and reliability figures should also be 

examined. 

 

Table 56. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Gap Filling Test 
Item 2 3 4 8 
Measure (before) after (-1.19) -4.22 (-2.34) -4.31 (-3.05) -4.35 (-.01) -.71 
Persons Removed 
(Sample Size) 

68, 77, 106, 
114, 136, 161 
(156) 

32, 58 (160) 30 (161) 35, 71, 88, 104, 
117, 123, 124, 
134 (154) 

(M-2SD, M+2SD) i (.90, 1.10) (.88, 1.12) (.88, 1.12) (.88, 1.12) 
(1-2/sqrtN, 1+2/sqrtN) (.840, 1.160) (.842, 1.158) (.842, 1.158) (.839, 1.161) 
Infit Range (.90, 1.10) (.88, 1.12) (.88, 1.12) (.88, 1.12) 
Infit MNSQ (before) after (.96) 

MINIMUM 
(.99) 
MINIMUM 

(.99) 
MINIMUM 

(1.07) .98 

(M-2SD, M+2SD)o (.33, 1.65) (.41, 1.57) (.41, 1.57) (.35, 1.55) 
(1-6/sqrtN, 1+6/sqrtN) (.520, 1.480) (.526, 1.474) (.527, 1.473) (.517, 1.483) 
Outfit Range (.520, 1.480) (.526, 1.474) (.527, 1.473) (.517, 1.483) 
Outfit MNSQ (before) 
after 

(.51) 
MINIMUM 

(.41) 
MINIMUM 

(.36) 
MINIMUM 

(1.63) .69 

Delete/Retain Delete Delete Delete Retain 
 

Table 57. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Gap Filling Test 
Item 13 16 22 28 
Measure (before) after (2.45) 2.41 (-1.62) -4.30 (-.16) -.99 (2.21)  
Persons Removed 
(Sample Size) 

30, 61, 68, 78, 
83 (157)  

9, 50, 86, 136 
(158) 

79, 122, 139, 
142, 145, 146, 
147, 156 (154) 

None (162) 

(M-2SD, M+2SD) i (.90, 1.10) (.88, 1.12) (.88, 1.12)  
(1-2/sqrtN, 1+2/sqrtN) (.840, 1.160) (.841, 1.159) (.839, 1.161)  
Infit Range (.90, 1.10) (.88, 1.12) (.88, 1.12)  
Infit MNSQ (before) after (1.12) 1.04 (1.04) 

MINIMUM 
(1.07) .95 (.86)  

(M-2SD, M+2SD)o (.43, 1.55) (.39, 1.51) (.37, 1.57)  
(1-6/sqrtN, 1+6/sqrtN) (.521, 1.479) (.523, 1.477) (.517, 1.483)  
Outfit Range (.521, 1.479) (.523, 1.477) (.517, 1.483)  
Outfit MNSQ (before) 
after 

(1.15) 1.02 (1.75) 
MINIMUM 

(1.62) 1.00 (.81)  

Delete / Retain Retain Delete Retain Retain 
 

Item 28 was retained, as there was no person with a response that is judged 

unlikely based on our model, which means the item fits the model well. It appears 
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that items 2, 3, 4, and 16 should be removed unconditionally due to MINIMUM 

Infit and Outfit MNSQ values. The parameters before and after the deletion are 

summarized in the first two rows of Table 58. 

There were no significant improvements except for the mean student 

measure, which became closer to the item mean of 0 by .31 logits. One possible 

reason for this lack of improvement as well as the items’ extremely bad fit statistics 

is their low difficulty measures of -1.19 (item 2), -2.34 (item 3), -3.05 (item 4), and 

-1.62 (item 16). These are considerably lower than the lowest person ability 

measure of -.24. These items do not make a significant contribution to the 

measurement of the students’ abilities; thus, they have a small impact on the fitness 

parameters after being deleted from the analysis. Nevertheless, these items were 

removed as they misfit the model significantly. 

Other items examined because of their Infit and Outfit MNSQ are items 8, 

13, and 22. Their individual influence, when deleted, on fit statistics including item 

and person parameters as well as explained variance parameters were checked. 

Because items 8 and 22 are in a large cluster of items, their removal would not 

create a gap in the item hierarchy. Therefore, these items were removed first; the 

new parameters are presented in the third row of Table 58. 

Comparing the second and the third row of Table 58, there is an overall 

improvement of item and person parameters and an increase in the total variance 

explained. Hence, items 8 and 22 were deleted. The last item to be considered for 

deletion is item 13, which is not only in a region sparsely populated by other items 
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but also one of a few most difficult items. As the items are collectively too easy for 

the students, removing this item can be problematic. The results of its deletion are 

shown in the last row of Table 58. 

 

Table 59. Rasch Item Statistics for the Gap Filling Test 
 Pt-Meas. 

Corr. 
Infit 

MNSQ
Infit 

ZSTD 
Outfit 
MNSQ 

Outfit 
ZSTD 

  
SE Item Measure 

1 -.69 .30 .25 .98 .0 .93 -.1 

2 DELETED       

3 DELETED       

4 DELETED       
5 -.23 .26 .31 .95 -.2 .84 -.5 
6 -1.11 .35 .14 1.04 .3 1.13 .4 
7 -.05 .24 .30 .97 -.1 .92 -.2 

8 DELETED       
9 -.52 .28 .23 1.00 .1 .91 -.1 
10 .36 .21 .27 1.05 .4 1.02 .2 
11 .62 .20 .37 .94 -.5 1.02 .2 
12 .12 .23 .18 1.09 .7 1.43 1.6 
13 2.12 .18 .32 1.14 2.1 1.18 2.0 
14 1.91 .17 .42 1.00 .0 1.03 .4 
15 -2.70 .72 .08 1.02 .3 .80 .1 

16 DELETED       
17 -1.38 .40 .14 1.04 .2 .99 .2 
18 -2.70 .72 .08 1.02 .3 .80 .1 
19 -1.75 .46 .15 1.00 .1 1.01 .2 
20 -.69 .30 .25 .97 -.1 .85 -.3 
21 -1.11 .35 .24 .94 -.1 .77 -.3 

22 DELETED       
23 -.30 .26 .33 .92 -.4 .70 -1.0 
24 1.31 .18 .33 1.06 .8 1.18 1.5 
25 -.44 .27 .30 .94 -.3 .79 -.6 
26 1.11 .19 .34 1.04 .5 1.02 .2 
27 3.00 .19 .45 1.01 .2 1.00 .1 
28 1.88 .18 .55 .86 -2.4 .80 -2.4 
29 2.37 .18 .44 1.00 .0 1.01 .1 
30 -1.11 .35 .17 1.00 .1 .93 .0 

Note. Pt-Meas. Corr. = Point-measure correlation. 
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As is clear from the third and the fourth row of Table 58, the student 

parameters deteriorated significantly and the item parameters deteriorated 

consistently though to a lesser extent. The variance parameters remained virtually 

the same. Hence, item 13 was retained. The item statistics for the Gap Filling Test 

items are summarized in Table 59. 

Next, the dimensionality of the items was checked. Item separation of 4.37 

and reliability of .95 are within the desirable ranges. The main results of explained 

variances are summarized in Table 60. 

 

Table 60. Variance Explained for the Gap Filling Test (Standardized Residual 
Variance in Eigenvalue Units) 
 Empirical Modeled 

 Eigenvalue 
% of 

Variance 
% of 

Variance 
Total raw variance in observations 35.5 100.00% 100.00% 
Raw variance explained by measures 11.5 32.40% 32.50% 

Raw variance explained by persons 4.1 11.50% 11.50% 
Raw variance explained by items 7.4 20.90% 21.00% 

Raw unexplained variance (total) 24.0 67.60% 67.50% 

Unexplained variance in 1st contrast 1.9 5.20%  

Unexplained variance in 2nd contrast 1.7 4.80%  

Unexplained variance in 3rd contrast 1.6 4.50%  

Unexplained variance in 4th contrast 1.4 4.00%  

Unexplained variance in 5th contrast 1.4 3.80%  

Variance: by items / by 1st contrast 20.90/5.20 = 4.02 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

The Rasch model, where Abs (Person Ability Mean – Item Difficulty 

Mean) = |2.06 - .00| = 2.06 and .96 ~ 1.51 for the SD pair, should be able to explain 

about 30 to 35% of the variance. The value of 32.40% is in this range.. 
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There is good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is an ideal 1.9. The ratio 

of explained variances by the model and its first contrast is 20.90/5.20 = 4.02, which 

is greater than the critical value of 4. Finally, the Residual Plot has no noticeable 

subgroup structure. Based on these observations, I concluded that the 

unidimensionality condition is met. 

The item-person map for the Gap Filling Test is shown in Figure 17. The 

mean Rasch item difficulty estimate is set by convention to 0.00 logits (SE = .30). 

The mean person ability estimate, 2.06 (SE = .68), was different from the mean 

item difficulty estimate by 2 person ability measure SDs. There is an obvious 

mismatch between the difficulty level of this test and the abilities of the examinees. 

In particular, five students had a perfect score of 24, and no item was at their ability 

level or higher for 36 out of 162 examinees. The standard error was greater than 1.0 

for as many as 15 students; 1.87 for the five students with perfect scores and 1.07 

for the 10 students who got 23. Thus, this item difficulty hierarchy was not 

appropriate for the more able students. However, the unidimensionality conditions 

were satisfied fairly well. For this distribution, the Rasch person reliability 

(separation) estimate for the participants was .48 (.96), and the Rasch item 

reliability (separation) estimate was .95 (4.37). In order to deal with this 

inadequacy, I tried to combine this test with the GRE Gap Filling Test to be 

discussed next. 
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------------------------------------------------------------------------------ 
    More able participants               |  More difficult items 
    5                             *****  + 
                                         | 
                                         | 
                                         | 
                                         | 
                                         | 
                             **********  | 
    4                                   T+ 
                                         | 
                                         | 
                                         | 
                                         | 
                  *********************  | 
                                         | 
    3                                   S+T G27 
                                         | 
                    *******************  | 
                                         | 
                                         |  G29 
                     ******************  | 
                                         |  G13 
    2                                   M+ 
           ****************************  |  G14 G28 
                                         | 
                   ********************  |S 
                                         | 
                       ****************  |  G24 
                                        S|  G26 
    1                       ***********  + 
                                         | 
                                *******  | 
                                         |  G11 
                                 ******  |  G10 
                                         | 
                                        T|  G12 
    0                                    +M G7 
                                         | 
                                         |  G23 G5 
                                         |  G25 
                                         |  G9 
                                      *  |  G1  G20 
                                         | 
   -1                                    + 
                                         |  G21 G30 G6 
                                         | 
                                         |  G17 
                                         |S 
                                         |  G19 
                                         | 
   -2                                    + 
                                         | 
                                         | 
                                         | 
                                         | 
                                         |  G15 G18 
                                         | 
   -3                                    +T 
    Less able students                   |  Less difficult items 
----------------------------------------------------------------- 
Figure 17. Item-person map for the Gap Filling Test. 

 

GRE Gap Filling Test (GGF) 

There were 35 multiple-choice items on the GRE Gap Filling Test. Point-

measure correlations were between .05 and .43, and no item had reverse polarity. 
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The acceptable ranges for Infit and Outfit MNSQ were .88-1.12 and .80-1.24, 

respectively. Item 12 misfit according to the Infit MNSQ criterion, and items 20 

and 35 misfit according to the Outfit MNSQ criterion. 

For each item, up to 6 persons (130*.05 = 6.5; i.e. 5% of the sample size) 

who showed unexpected responses were removed, and item fit was rechecked. The 

results are presented in summary form in Table 61. As before, deletion is not 

automatic at this point as its effects on the item-person map, the variance-

dimensionality outcome, and separation and reliability figures should also be 

examined. 

 

Table 61. Fit Statistics After Deleting Persons with Unexpected Responses for the 
GRE Gap Filling Test 
Item 12 20 35 
Measure (before) after (-.94) -.91 (1.23) 1.78 (1.61) 2.53 
Persons Removed (Sample Size) 113 (129) 2, 19, 25, 58, 59, 

64 (124) 
14, 21, 37, 76, 96, 
120 (124) 

(M-2SD, M+2SD) i (.90, 1.10) (.88, 1.12) (.88, 1.12) 
(1-2/sqrtN, 1+2/sqrtN) (.824, 1.176) (.820, 1.180) (.820, 1.180) 
Infit Range (.90, 1.10) (.88, 1.12) (.88, 1.12) 
Infit MNSQ (before) after (1.13) 1.11 (1.05) 1.05 (1.01) .97 
(M-2SD, M+2SD)o (.80, 1.24) (.77, 1.29) (.71, 1.35) 
(1-6/sqrtN, 1+6/sqrtN) (.472, 1.528) (.461, 1.539) (.461, 1.539) 
Outfit Range (.80, 1.24) (.77, 1.29) (.71, 1.35) 
Outfit MNSQ (before) after (1.14) 1.10 (1.24) 1.49 (1.36) 1.80 
Delete/Retain Delete Delete Delete 
 

According to this analysis, all three items should be removed. Item 12 is in 

a large cluster of items and its deletion does not create a gap in the item distribution. 

Item 20 is also in a cluster of items though it is not surrounded by as many items of 

similar difficulty measures as item 12. On the other hand, item 12’s Infit MNSQ 

(1.11) is only .01 off the acceptable range of (.90, 1.10) and its Outfit MNSQ value 
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is acceptable. The difficulty measure of item 35, 1.61, is much higher than the 

highest person measure of .95. Therefore, the effect of its removal is somewhat 

unpredictable. Because of these complications and the subtleties involved in the 

deletion, all possible deletion schemes were performed. Due to the small number of 

items, there are only eight possible deletion schemes; deletion of none (1 case), one 

item (3 cases), two items (3 cases), all three items (1 case). Parameters after each of 

these eight deletion schemes are summarized in Table 62. 

Item 12 was numerically closest to being in the acceptable range. However, 

its removal still improved the student parameters and variance picture except for 

the increased deviation of the ability mean from 0 (2nd row). Similarly, removing 

the other two items one item at a time, led to some improvements (rows 2, 3, and 4). 

Numerical parameters after the deletions, presented in Table 62, provide strong 

support for their removal. Therefore, items 12, 20, and 35 were deleted. As shown 

below, deletion of these three items resulted in only two contrasts being reported 

despite the possible high of five contrasts being reported by default in Winsteps. 

This lends further support to the removal of all three items. 

I next examined the dimensionality with this set of 32 items. Item 

separation of 4.19 and reliability of .95 are within the desirable ranges. The main 

results of explained variances are summarized in Table 63. 
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Table 62. Parameters for the GRE Gap Filling Test After Item Deletions 
SD Separation Reliability Item Var. Contrast 

Item/ContrastDeletions 
 

Mean  
Std  Itm Std Itm Std Itm

Total 
Var.  E-

value % E-
value % 

16.9/5.3 = 
3.19 

17.1/5.3 = 
3.27 

16.9/5.4 = 
3.13 

16.8/5.8 = 
2.90 

16.4/5.7 = 
2.88 

17.0/5.7 = 
2.98 

17.3/5.6 = 
3.09 

16.6/5.6 = 
2.96 

16.9/5.6 = 
3.02 

17.5/5.5 = 
3.18 

17.1/5.4 = 
3.17 

5.3

5.4

5.3

5.4

5.8

5.6

5.6

5.7

5.6

5.7

5.52.3 

2.4 

2.0 

2.1 

2.3 

2.4 

2.3 

2.4 

1.9 

2.3 

2.3 

16.9

17.1

16.9

17.1

16.8

16.6

16.4

16.9

17.3

17.0

17.5

None  -1.01  .60  1.01 1.00 4.22 .50 .95 19.8  7.5 

12  -1.05  .64  1.02 1.04 4.22 .52 .95 20.5  7.5 

6.7 

6.4 

6.6 

7.0 

6.7 

7.1 

6.1 

7.0 

7.2 

 

 

 

 

 

 

 

 

 

20.1

19.9

20.4

20.2

19.3

19.4

20.1

20.4

19.7

.95

.95

.95

.95

.95

.95

.95

.95

.95

.47

.53

.50

.53

.53

.52

.51

.53

.51

4.18

4.19

4.19

4.18

4.19

4.23

4.24

4.23

4.23

1.07

1.06

1.03

1.01

1.01

1.06

1.06

1.02

.93

20  -.98  .62  1.00

35  -.97  .61  .99

12, 20  -1.01  .65  1.01

12, 35  -1.00  .64  .99

20, 35  -.93  .62  .98

12, 20, 
35  -.96  .65  .98

12, 20, 
34, 35  -.95  .66  1.00

12, 20, 
30, 34, 

35 
 -.98  .66  1.00

 1.00.65 
11, 12, 
20, 30, 
34, 35 

 -1.01  

 
Note. Itm = Item.

 



Table 63. Variance Explained for GRE Gap Filling Test (Standardized Residual 
Variance in Eigenvalue Units) 
 Empirical Modeled 

 Eigenvalue 
% of 

Variance 
% of 

Variance 
Total raw variance in observations 40.0 100.00% 100.00% 
Raw variance explained by measures 8.0 19.90% 19.70% 

Raw variance explained by persons 1.3 3.20% 3.20% 
Raw variance explained by items 6.7 16.80% 16.60% 

Raw unexplained variance (total) 32 80.10% 80.30% 

Unexplained variance in 1st contrast 2.3 5.80%  

Unexplained variance in 2nd contrast 1.9 4.80%  

Variance: by items / by 1st contrast 16.80/5.80 = 2.90 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

One problem is that the ratio of explained variances by the model and its 

first contrast of 16.80/5.80 = 2.90 is considerably smaller than the critical value of 

4. On the Residual Plot, items 11 (“a” in Figure 18), 30 (“B”), and 34 (“A”) had 

high loadings on the first contrast (-.47, .53, .60 respectively: Figure 18) even 

though there was no clear indication of a strong secondary dimension. 

I next removed item 34 (loading .60, A) alone, items 30 (.53, B) and 34 

together, and all three items (items 11 (-.47), 30, and 34) together. The results are 

summarized in Table 62. 

Removing all three items degrades item and student parameters. Deleting 

item 34 only might not assure a sufficient degree of unidimensionality. 

Nevertheless, the eigenvalue for the first contrast is already low at 2.1. Even though 

removing both item 30 and item 34 leads to a small degradation of the item and 

person parameters, I chose this option as it resolves the dimensionality problem by 

taking the eigenvalue of the first contrast down to 2.0 while leaving other 
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Figure 18. Standardized residual contrast 1 plot for the GRE Gap Filling Test. 
 

parameters acceptably intact. Furthermore, item 30 is in a large cluster of 12 items, 

and its removal does not have a significant negative impact on the item hierarchy. 

The results of explained variances for this revised test are summarized in Table 64. 

The Rasch model, where Abs (Person Ability Mean – Item Difficulty 

Mean) = |-.98 - .00| = .98 and .66 ~ 1.00 for the SD pair, should be able to explain 

about 20% of the variance. This is very close to the 20.40% explained by the Rasch 

model for this GRE Gap Filling Test data. 

There is good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is low at 2.0. The ratio of 

explained variances by the model and its first contrast increased from 2.90 to 3.27. 

Based on these observations, it is possible to conclude that the unidimensionality 

condition is met because there is no evidence of a strong secondary dimension. 
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Table 64. Variance Explained for GRE Gap Filling Test (Standardized Residual 
Variance in Eigenvalue Units) 
 Empirical Modeled 

 Eigenvalue 
% of 

Variance 
% of 

Variance 
Total raw variance in observations 37.7 100.00% 100.00% 
Raw variance explained by measures 7.7 20.40% 20.20% 

Raw variance explained by persons 1.3 3.30% 3.30% 
Raw variance explained by items 6.4 17.10% 16.90% 

Raw unexplained variance (total) 30.0 79.60% 79.80% 

Unexplained variance in 1st contrast 2.0 5.30%  

Unexplained variance in 2nd contrast 1.9 5.10%  

Unexplained variance in 3rd contrast 1.9 4.90%  

Unexplained variance in 4th contrast 1.8 4.70%  

Unexplained variance in 5th contrast 1.6 4.30%  

Variance: by items / by 1st contrast 17.10/5.30 = 3.27 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

The item statistics for the GRE Gap Filling Test are summarized in Table 

65. The item-person map for the GRE Gap Filling Test is shown in Figure 19. The 

mean Rasch item difficulty estimate is set by convention to 0.00 logits (SE = .23). 

The mean person ability estimate, -.98 (SE = .46), was one full item difficulty 

measure SD and one and a half person ability SDs below the item difficulty mean. 

Most items except for Item 18 were too difficult for 53 out of 130 students, and 11 

out of the remaining 30 items, after deleting items 12, 20, 30, 34, and 35, were too 

difficult for all but one student (Person 63). Because item 18 and Person 63 are 

both more than 2 standard deviations away from the mean and are almost statistical 

outliers, most items were too difficult for 41% of the examinees and 37% of the 

well-performing items are too difficult for most examinees. There is an obvious 

mismatch between the abilities of the students and the difficulty measures of the  
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Table 65. Rasch Item Statistics for the GRE Gap Filling Test 
 Pt-Meas. 

Corr. 
Infit 

MNSQ
Infit 

ZSTD 
Outfit 
MNSQ 

Outfit 
ZSTD 

  
SE Item Measure 

1  -1.04  .18  .11  1.12  2.4  1.16  2.5  
2  -.20  .19  .30  .98  -.2  .97  -.3  
3  .48  .22  .16  1.05  .4  1.06  .4  
4  -.80  .18  .28  1.01  .3  1.00  .0  
5  .99  .26  .24  .94  -.3  1.25  1.1  
6  .53  .23  .14  1.07  .6  1.06  .4  
7  -.05  .20  .09  1.12  1.4  1.16  1.3  
8  1.38  .30  .22  .96  -.1  .95  -.1  
9  -1.07  .18  .43  .91  -1.9  .90  -1.7  
10  -.63  .19  .29  .99  -.1  1.04  .5  
11  -1.11  .18  .42  .92  -1.7  .90  -1.6  
12  DELETED       
13  -.70  .18  .46  .89  -2.2  .87  -2.0  
14  1.79  .35  .15  .99  .1  .97  .0  
15  -.49  .19  .40  .92  -1.3  .90  -1.3  
16  -.49  .19  .40  .92  -1.3  .89  -1.4  
17  -.56  .19  .36  .96  -.8  .93  -1.0  
18  -2.53  .23  .13  1.06  .5  1.19  1.1  
19  -.60  .19  .30  .99  -.2  .99  -.1  
20  DELETED       
21  1.38  .30  .27  .94  -.2  .87  -.4  
22  -.70  .18  .23  1.04  .8  1.05  .7  
23  -.73  .18  .39  .94  -1.3  .92  -1.1  
24  -.05  .20  .29  1.00  .0  .93  -.6  
25  -.05  .20  .09  1.11  1.3  1.18  1.5  
26  .16  .21  .25  .99  .0  1.03  .3  
27  1.79  .35  .14  1.00  .1  1.06  .3  
28  1.06  .27  .23  .97  -.1  .97  -.1  
29  -.73  .18  .13  1.11  2.1  1.10  1.5  
30  DELETED       
31  .86  .25  .11  1.05  .4  1.16  .8  
32  1.14  .27  .19  1.00  .0  1.04  .2  
33  .99  .26  .27  .97  -.1  .87  -.5  
34  DELETED       

35  DELETED       

Note. Pt-Meas. Corr. = Point-measure correlation. 
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 items. One indication of this is the large standard error of .76 each for Persons 35 

and 113. This is not surprising as the GRE is a test designed with native speakers in 

mind. For this distribution, the Rasch person  

 

------------------------------------------------------------------------------ 
    More able participants               |  More difficult items 
    2                                    +T 
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Figure 19. Item-person map for the GRE Gap Filling Test. 
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reliability (separation) estimate was .50 (1.01), and the Rasch item reliability 

(separation) estimate was .95 (4.23). This test was given partly to measure the 

students’ abilities to deal with very difficult items and partly to offset the 

shortcomings of the Gap Filling Test. In the next section, the results of the Gap 

Filling Test and the GRE Gap Filling Test are combined to create a better measure 

of person abilities. 

 

Gap Filling Test and GRE Gap Filling Test (GGT) 

The 30 items on the Gap Filling Test and 35 items on the GRE Gap Filling 

Test were combined to form a 65-item test. However, item 4 was answered 

correctly by all students and, therefore, was removed from the analysis. Point-

measure correlations ranged from .00 to .43. No item was removed due to negative 

polarity. The acceptable ranges for Infit and Outfit MNSQ were .88-1.12 and .66-

1.34, respectively. Items 37 and 55 misfit according to the Infit MNSQ criterion, 

and items 1, 3, 15, 35, and 65 misfit according to the Outfit MNSQ criterion. 

For each item, up to 6 persons (128*.05 = 6.4; i.e. 5% of the sample size) who 

showed unexpected responses were removed, and item fit was rechecked. The 

results are presented in summary form in Tables 66 and 67. As before, deletion is 

not automatic at this point as its effects on the item-person map, the variance-

dimensionality outcome, and separation and reliability figures should also be 

examined. 
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Table 66. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Combined Gap Filling Test and GRE Gap Filling Test (GGT) 
Item 1 3 15 35 
Measure (before) after (-2.43)  (-3.89) (-4.60) (2.36) 2.79 
Persons Removed 
(Sample Size) 

None None None 40, 58, 62, 85, 
103, 117 (122) 

(M-2SD, M+2SD) i    (.88, 1.12) 
(1-2/sqrtN, 1+2/sqrtN)    (.819, 1.181) 
Infit Range    (.88, 1.12) 
Infit MNSQ (before) after (.97)  (.99) (1.00) (.93) .90 
(M-2SD, M+2SD)o    (.63, 1.39) 
(1-6/sqrtN, 1+6/sqrtN)    (.457, 1.543) 
Outfit Range    (.63, 1.39) 
Outfit MNSQ (before) 
after 

(.64) (.54) (.57) (1.40) 1.56 

Delete/Retain Retain Retain Retain Delete 
 

Table 67. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Combined Gap Filling Test and GRE Gap Filling Test (GGT) 
Item 37 55 65 
Measure (before) after (1.36) 1.52 (1.36) 1.51 (3.04) 3.97 
Persons Removed (Sample Size) 23, 31, 46, 52, 89, 

120 (122)  
12, 20, 23, 31, 46, 
95 (122) 

14, 21, 26, 76, 120, 
123 (122) 

(M-2SD, M+2SD) i (.88, 1.12) (.88, 1.12) (.88, 1.12) 
(1-2/sqrtN, 1+2/sqrtN) (.819, 1.181) (.819, 1.181) (.819, 1.181) 
Infit Range (.88, 1.12) (.88, 1.12) (.88, 1.12) 
Infit MNSQ (before) after (1.18) 1.12 (1.13) 1.06 (1.03) .98 
(M-2SD, M+2SD)o (.70, 1.30) (.70, 1,30) (.63, 1.39) 
(1-6/sqrtN, 1+6/sqrtN) (.457, 1.543) (.457, 1.543) (.457, 1.543) 
Outfit Range (.70, 1.30) (.70, 1.30) (.63, 1.39) 
Outfit MNSQ (before) after (1.28) 1.16 (1.22) 1.09 (1.38) 1.67 
Delete / Retain Delete Retain Delete 
 

When Persons 40, 58, 62, 85, 103, and 117 were removed for item 35 in 

Table 66, items 16, 37, and 55 had point-measure correlations of -.03, -.10, and -.02, 

respectively. However, these items with reverse polarity were not removed in order 

to check item 35’s parameters in the presence of the original items. The same 

procedure was applied for items 37, 55, and 65. Items 35, 37, and 65, which were 

candidates for deletion, were deleted one at a time, and the resulting parameters 

were checked (Table 68). 
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Table 68. Parameters for the Gap Filling Test and GRE Gap Filling Test Combined After Item Deletions (GGT) 
SD Separation Reliability Item Var. Contrast 

Item/ContrastDeletions 
 

Mean  
Std  Itm Std Itm Std Itm

Total 
Var.  E-

value % E-
value % 

35.3/2.6 = 
13.58 

34.9/2.7 = 
12.93 

35.5/2.6 = 
13.65 

34.5/2.7 = 
12.78 

34.3/2.7 = 
12.70 

35.6/2.5 = 
14.24 

2.6

2.7

2.6

2.7

2.7

2.5

2.9 

2.9 

2.8 

2.9 

2.8 

2.8 

35.3

34.9

35.5

34.5

34.3

35.6

None  .43  .59  1.99 1.37 6.13 .65 .97 42.7  39.4 

35  .47  .59  1.99 1.36 6.08 .65 .97 42.3  38.1 

37  .46  .61  2.01 1.42 6.14 .67 .97 43.2  39.3 

65  .48  .59  1.97 1.38 6.07 .66 .97 42.1  37.5 

35, 37, 55, 
65  .57  .63  2.00 1.46 6.03 .68 .97 42.6  35.8 

 39.2 43.6.97.686.151.4637, 55  .48  .63  2.02

 

 



 192

Table 69. Rasch Item Statistics for the Gap Filling Test and GRE Gap Filling Test 
Combined (GGT) 

 
Item 

 
Measure 

 
SE 

Pt-Meas. 
Corr. 

Infit 
MNSQ 

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD 

1  -2.40  .37  .30  .97  .0  .63  -.9  
2  -2.91  .46  .13  1.01  .2  1.03  .2  
3  -3.87  .72  .22  .97  .2  .45  -.6  
4  DELETED       
5  -1.94  .31  .22  .97  .0  .95  .0  
6  -2.27  .35  .08  1.05  .3  1.14  .5  
7  -1.68  .28  .40  .89  -.5  .74  -1.0  
8  -1.68  .28  .19  1.03  .2  .97  .0  
9  -1.68  .28  .23  .99  .0  .93  -.2  

10  -1.10  .23  .31  .98  -.1  .85  -.8  
11  -.99  .23  .42  .89  -.8  .81  -1.2  
12  -1.39  .26  .11  1.04  .3  1.19  .9  
13  .42  .18  .16  1.07  1.5  1.10  1.7  
14  .28  .18  .28  .99  -.1  1.02  .3  
15  -4.57  1.01  .10  1.00  .3  .60  .0  
16  -3.15  .51  -.01  1.05  .3  1.39  .8  
17  -2.71  .42  .10  1.02  .2  1.04  .3  
18  -3.87  .72  .03  1.02  .3  1.07  .4  
19  -2.91  .46  .11  1.02  .2  1.22  .6  
20  -2.27  .35  .29  .94  -.1  .73  -.7  
21  -2.55  .39  .23  .94  -.1  .92  .0  
22  -1.85  .30  .13  1.02  .2  1.13  .5  
23  -1.68  .28  .37  .90  -.4  .79  -.8  
24  -.22  .19  .35  .95  -.6  .94  -.7  
25  -1.85  .30  .40  .88  -.5  .73  -.9  
26  -.37  .20  .23  1.03  .3  1.01  .2  
27  1.26  .20  .28  .99  -.1  .99  -.1  
28  .11  .19  .40  .93  -1.4  .90  -1.4  
29  .62  .18  .31  .98  -.4  .98  -.4  
30  -2.55  .39  .16  .97  .0  1.04  .2  
31  .42  .18  .16  1.08  1.7  1.07  1.1  
32  1.22  .19  .25  1.01  .2  1.00  .0  
33  1.90  .22  .17  1.06  .5  1.00  .0  
34  .65  .18  .26  1.02  .3  .99  -.1  
35  2.42  .26  .26  .93  -.3  1.40  1.6  
36  2.00  .23  .05  1.11  .8  1.16  .9  
37  DELETED       
38  2.90  .31  .28  .93  -.2  .87  -.3  
39  .38  .18  .37  .95  -1.2  .93  -1.2  
40  .86  .19  .29  .97  -.5  1.06  .9  
41  .35  .18  .38  .94  -1.3  .93  -1.1  

(Table 69 continues) 



(Table 69 continued) 
   Pt-Meas. 

Corr. 
Infit 

MNSQ 
Infit 

ZSTD 
Outfit 

MNSQ 
Outfit 
ZSTD Item Measure SE 

42  .59  .18  .10  1.12  2.4  1.12  2.0  
43  .76  .19  .43  .90  -2.0  .88  -1.9  
44  3.22  .35  .22  .96  .0  .85  -.3  
45  .97  .19  .30  .99  -.2  .97  -.4  
46  .93  .19  .43  .91  -1.7  .87  -1.8  
47  .89  .19  .26  1.01  .2  1.01  .1  
48  -1.10  .23  .19  1.02  .2  1.07  .4  
49  .86  .19  .30  .98  -.3  .99  -.2  
50  2.72  .29  .03  1.07  .4  1.27  1.0  
51  2.90  .31  .17  .98  .0  1.13  .5  
52  .79  .19  .19  1.06  1.1  1.05  .8  
53  .69  .18  .37  .94  -1.3  .95  -.8  
54  1.41  .20  .19  1.06  .7  1.01  .2  
55  DELETED       
56  1.62  .21  .27  .97  -.3  1.03  .3  
57  3.22  .35  .18  .99  .0  1.07  .3  
58  2.49  .27  .20  .98  -.1  1.09  .5  
59  .72  .19  .12  1.10  1.9  1.11  1.7  
60  .52  .18  .31  .98  -.3  .96  -.6  
61  2.35  .25  .03  1.09  .6  1.22  1.0  
62  2.64  .28  .07  1.03  .2  1.42  1.5  
63  2.42  .26  .19  .99  .0  1.05  .3  
64  1.95  .23  -.02  1.15  1.1  1.23  1.3  
65  3.10  .33  .00  1.03  .2  1.54  1.5  

Note. Pt-Meas. Corr. = Point-measure correlation. 

 

Deleting items 35 and 65 did not lead to any improvement. On the other 

hand, deleting item 37 led to slight improvement in person reliability (Table 68). 

Because item 37 is in a cluster of many items, its deletion did not create a gap in 

the item hierarchy. Hence, items 35 and 65 were retained at this point and item 37 

was removed. When items 35, 65, and 55 were removed in combination with item 

37, only the deletion of item 55 led to recognizable improvements of quality in the 

parameters. Therefore, item 55, which was originally tagged for retention, was also 

removed. Finally, deleting items 35, 37, 55, and 65 simultaneously did not improve 

 193



the parameters. Therefore, the final decision was to delete items 37 and 55. Item 

statistics are summarized in Table 69. 

Next, dimensionality was checked. Item separation of 6.15 and reliability 

of .97 are within the desirable ranges. The main results of explained variances are 

summarized in Table 70. 

 

Table 70. Variance Explained for the Gap Filling Test and GRE Gap Filling Test 
Combined (GGT) (Standardized Residual Variance in Eigenvalue Units) 
 Empirical Modeled 

 Eigenvalue 
% of 

Variance 
% of 

Variance 
Total raw variance in observations 110.0 100.00% 100.00% 
Raw variance explained by measures 48.0 43.60% 43.50% 

Raw variance explained by persons 8.8 8.00% 8.00% 
Raw variance explained by items 39.2 35.60% 35.60% 

Raw unexplained variance (total) 62.0 56.40% 56.50% 

Unexplained variance in 1st contrast 2.8 2.50%  

Unexplained variance in 2nd contrast 2.6 2.40%  

Unexplained variance in 3rd contrast 2.6 2.30%  

Unexplained variance in 4th contrast 2.5 2.20%  

Unexplained variance in 5th contrast 2.3 2.10%  

Variance: by items / by 1st contrast 35.60/2.50 = 14.24 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

The Rasch model, where Abs (Person Ability Mean – Item Difficulty 

Mean) = |.48 - .00| = .48 and .63 ~ 2.02 for the SD pair, should be able to explain 

about 40% of the variance. The value of 43.60% is in this range. 

There is good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is an acceptable 2.8. The 

ratio of explained variances by the model and its first contrast is 35.60/2.50 = 14.24, 

which is greater than the critical value of 4. Finally, the Residual Plot has no 
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noticeable subgroup structure. Based on these observations, I concluded that the 

unidimensionality condition is generally met. 

The item-person map for GGT is shown in Figure 20. The mean Rasch item 

difficulty estimate is set by convention to 0.00 logits (SE = .29). The mean person  

 
------------------------------------------------------------------------------ 
    More able participants                |  More difficult items 
    4                                     +T 
                                          | 
                                          | 
                                          | 
                                          | 
                                          |  F14 F27 F35 
    3                                     + 
                                          |  F21 F8 
                                          |  F20 F32 
                                       *  |  F28 F33 F5 
                                          |  F31 
                                          | 
    2                                  *  +S F34 F6 
                                          |  F3 
                                       * T|  F26 
                                     ***  | 
                                   *****  |  F24 G27 
                              ********** S|  F2 
    1                            *******  +  F15 F16 
                            ************  |  F10 F13 F17 F19 F22 
                            ************  |  F12 F23 F29 F4  G29 
                 *********************** M|  F30 
                                    ****  |  F1  F11 F9  G13 G14 
                     *******************  |  G28 
    0                             ******  +M 
                            ************ S|  G24 
                                      **  |  G26 
                                      **  | 
                                     ***  | 
                                         T| 
   -1                                 **  +  G11 
                                          |  F18 G10 
                                          |  G12 
                                          | 
                                          |  G23 G7  G8  G9 
                                          |  G22 G25 
   -2                                  *  +S G5 
                                          | 
                                          |  G1  G20 G6 
                                          |  G21 G30 
                                          |  G17 
                                          |  G19 G2 
   -3                                     + 
                                          |  G16 
                                          | 
                                          | 
                                          | 
                                          |  G18 G3 
   -4                                     +T 
                                          | 
                                          | 
                                          |  G15 
                                          | 
                                          | 
   -5                                     + 
    Less able students                    |  Less difficult items 
----------------------------------------------------------------- 
Figure 20. Item-person map for the Gap Filling Test and GRE Gap Filling Test. 
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ability estimate, .48 (SE = .35), was sufficiently close to the mean item difficulty 

estimate. This matching of the means indicates that the test difficulty was generally 

appropriate for the participants. The range of difficulty measures covers the ability 

measures of the examinees well, though it is still heavy on the lower end of the 

spectrum (See Figure 20). Precise measurement for the 128 students was evident 

from the uniform standard errors of their ability estimates, which ranged from .33 

to .39. For this distribution, the Rasch person reliability (separation) estimate for 

the participants was .68 (1.46), and the Rasch item reliability (separation) estimate 

was .97 (6.15). The improvement is clear when these figures are compared with the 

corresponding parameters for GFT and GGF (Table 71). 

 

Table 71. Comparison of Reliabilities and Separations Among the Gap Filling Test 
(GFT), GRE Gap Filling Test (GGF), and the Gap Filling Test and GRE Gap 
Filling Test Combined (GGT) 

Persons Items 
Tests Reliability Separation Reliability Separation 
GFT .48  .96 .95 4.37 
GGF .50 1.01 .95 4.23 
GGT .68 1.46 .97 6.15 

 

Reading Comprehension of Listening Scripts Test (RCL) 

This test was originally a 40-item multiple-choice test; however, as 

everyone answered item 20 correctly, it was removed at the outset. Items 37 and 40 

were removed as they had negative point-measure correlations of -.04 and -.14, 

respectively. In the resulting 37-item test, item 38 exhibited a negative polarity of -

.01 and was also removed. After these deletions, the point-measure correlations for 

the 36-item test ranged from .08 to .60. The acceptable ranges for Infit and Outfit 
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MNSQ were .83-1.17 and .50-1.50, respectively. Items 5, 15, 26, 27, 28, 33, 34, 

and 36 misfit according to the Infit MNSQ criterion, and items 27, 29, and 33 

misfit according to the Outfit MNSQ criterion. 

For each item, up to 7 persons (142*.05 = 7.10; i.e., 5% of the sample size) 

who showed unexpected responses were removed, and item fit was rechecked. The 

results are presented in summary form in Tables 72 and 73. As before, deletion is 

not automatic at this point as its effects on the item-person map, the variance-

dimensionality outcome, and separation and reliability figures should also be 

examined. 

 

Table 72. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Reading Comprehension of Listening Scripts Test 
Item 5 15 26 27 28 
Measure (before) 
after 

(.80) (.05) (.11) -.25 (2.08) 2.15 (.56) 

Persons Removed 
(Sample Size) 

None (142) None (142) 8, 20, 29, 
132, 102, 
110, 114 
(135)  

22, 31, 45, 
57, 87, 127, 
137 (135) 

None (142) 

(M-2SD, M+2SD) i   (.76, 1.24) (.76, 1.24)  
(1-2/sqrtN, 
1+2/sqrtN) 

  (.828, 1.172) (.828, 1.172)  

Infit Range   (.828, 1.172) (.828, 1.172)  
Infit MNSQ (before) 
after 

(.78) (.81) (1.25) 1.13 (1.34) 1.20 (.82) 

(M-2SD, M+2SD)o   (.32, 1.48) (.37, 1.49)  
(1-6/sqrtN, 
1+6/sqrtN) 

  (.484, 1.516) (.484, 1.516)  

Outfit Range   (.484, 1.48) (.484, 1.49)  
Outfit MNSQ 
(before) after 

(.68) (.70) (1.45) 1.14 (1.74) 1.53 (.70) 

Delete/Retain Retain Retain Retain Delete Retain 
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Table 73. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Reading Comprehension of Listening Scripts Test 
Item 29 33 34 36 
Measure (before) after (-3.75) -5.04 (-.86) (3.10) 3.24 (.75) .45 
Persons Removed 
(Sample Size) 

137 (141) None (142) 16, 40, 42, 61, 
71, 90, 141 
(135) 

6, 9, 79, 80, 82, 
129, 138 (135) 

(M-2SD, M+2SD) i (.76, 1.24)  (.74, 1.26) (.74, 1.26) 
(1-2/sqrtN, 1+2/sqrtN) (.832, 1.168)  (.828, 1.172) (.828, 1.172) 
Infit Range (.832, 1.168)  (.828, 1.172) (.828, 1.172) 
Infit MNSQ (before) after (.97) 

MINIMUM 
(.78) (1.24) 1.09 (1.18) 1.04 

(M-2SD, M+2SD)o (.36, 1.48)  (.29, 1.53) (.31, 1.51) 
(1-6/sqrtN, 1+6/sqrtN) (.495, 1.505)  (.484, 1.516) (.484, 1.516) 
Outfit Range (.495, 1.48)  (.484, 1.516) (.484, 1.51) 
Outfit MNSQ (before) 
after 

(.21) 
MINIMUM 

(.45) (1.46) 1.32 (1.29) .94 

Delete /Retain Delete Retain Retain Retain 
 

Item, person, and variance parameters of the 36-item test are presented in 

Table 74 for reference (See the first row where Deletions is “None”). 

Item 29 was removed first due to its significant deviation from the expected 

behavior. This decreased the mean person measure from 1.72 to 1.61 and increased 

item separation from 4.40 to 4.58. Variances explained remained virtually the same 

with the eigenvalue of the first contrast remaining at 2.4 (see Table 74). 

Item 27 was the other candidate for deletion. This item had a high loading of .63 on 

the first contrast prior to removal; this was another factor that supported its deletion. 

After deleting item 27, the eigenvalue of the first contrast improved from 2.4 to 2.2 

while item and person parameters did not change significantly. Hence, item 27 was 

also deleted. As for items 26, 34, and 36, the eight possible deletion schemes were 

checked one by one. The results are summarized in Table 74. 
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Table 74. Parameters for the Reading Comprehension of Listening Scripts Test After Item Deletions 

Item/Contrast
SD Separation Reliability Item Var. Contrast 

Deletions 
 

M  
Std  Itm Std Itm Std Itm

Total 
Var.  E-

value % E-
value % 

19.2/4.2 = 
4.57 

19.4/4.6 = 
4.22 

19.2/4.2 = 
4.57 

19.6/4.2 = 
4.67 

17.6/4.5 = 
3.91 

19.7/4.3 = 
4.58 

18.0/4.4 = 
4.09 

20.1/4.2 = 
4.79 

18.1/4.5 = 
4.02 

18.6/4.5 = 
4.13 

Note. Item 20, which everyone answered correctly, and items 37, 38, and 40, which showed negative polarity, were removed at 
the beginning of the analysis. Deletions = deleted items in addition to items 37, 38, and 40. 

4.2

4.2

4.5

4.4

4.5

4.5

4.6

4.2

4.3

4.2

2.2 

2.2 

2.2 

2.1 

2.2 

2.1 

2.4 

2.1 

2.2 

2.1 

19.2

19.2

17.6

18.0

18.1

18.6

19.4

19.6

19.7

20.1

10.1 

10.0 

10.0 

10.1 

9.9 

9.9 

8.5 

8.6 

8.6 

8.8 

 

 

 

 

 

 

 

 

 

 

17.3

17.3

15.4

15.8

15.7

16.2

17.3

17.8

17.6

18.1

.95

.95

.95

.95

.95

.95

.95

.95

.95

.96

.77

.77

.75

.75

.75

.76

.77

.77

.77

.77

4.40

4.54

4.29

4.35

4.33

4.40

4.58

4.61

4.58

4.66

1.81

1.82

1.74

1.75

1.74

1.76

1.81

1.85

1.83

1.85

1.64

1.54

1.48

1.52

1.51

1.55

1.53

1.58

1.57

1.62

None  1.72  1.10  

29  1.61  1.10  

27, 29  1.69  1.16  

26, 27, 29  1.72  1.20  

27, 29, 34  1.74  1.14  

27, 29, 36  1.73  1.19  

27, 29, 26, 
34  1.75  1.16  

26, 27, 29, 
36  1.76  1.24  

27, 29, 34, 
36  1.79  1.18  

26, 27, 29, 
34, 36  1.80  1.20  
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Table 75. Rasch Item Statistics for the Reading Comprehension of Listening Scripts 
Test 

 
Item 

 
Measure 

 
SE 

Pt-Meas. 
Corr. 

Infit 
MNSQ

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD 

1  -2.45  .52  .15  1.04  .3  1.00  .3  
2  2.12  .19  .40  1.10  1.3  1.18  1.3  
3  .63  .21  .45  1.01  .2  .92  -.3  
4  .59  .21  .42  1.07  .7  .89  -.5  
5  .80  .20  .62  .77  -2.7  .63  -2.4  
6  .45  .21  .47  .96  -.4  .83  -.8  
7  -1.41  .35  .30  1.00  .1  .75  -.3  
8  -1.30  .33  .36  .91  -.3  .61  -.7  
9  -.15  .24  .27  1.19  1.4  1.08  .4  

10  -.33  .25  .31  1.07  .5  1.13  .5  
11  -1.54  .36  .33  .95  -.1  .51  -.8  
12  1.19  .20  .59  .85  -2.0  .75  -1.9  
13  -2.20  .47  .18  1.04  .2  .92  .1  
14  .01  .23  .34  1.07  .6  1.18  .7  
15  .01  .23  .54  .80  -1.7  .67  -1.3  
16  -.04  .23  .41  .99  .0  .85  -.5  
17  2.75  .20  .35  1.12  1.2  1.34  1.8  
18  -1.26  .33  .32  .95  -.1  .80  -.2  
19  -2.17  .47  .25  .99  .1  .50  -.6  
20  DELETED       
21  -.35  .25  .46  .89  -.7  .69  -.9  
22  .69  .21  .41  1.04  .4  1.07  .5  
23  1.80  .19  .32  1.22  2.6  1.30  2.2  
24  1.62  .19  .49  .98  -.2  .97  -.2  
25  2.57  .20  .45  1.04  .5  .97  -.1  
26  DELETED       

27  DELETED       
28  .55  .21  .57  .82  -1.9  .68  -1.7  
29  DELETED       
30  -.14  .24  .32  1.07  .5  1.12  .5  
31  -.02  .24  .40  .99  .0  .99  .1  
32  -2.15  .47  .21  1.00  .1  .96  .2  
33  -.93  .30  .50  .77  -1.1  .41  -1.5  
34  3.19  .23  .19  1.32  2.5  1.69  2.5  
35  -3.81  1.01  .10  1.02  .3  .54  -.2  
36  DELETED       

37  DELETED       

38  DELETED       
39  1.27  .21  .43  1.09  1.0  .97  -.1  
40  DELETED       

Note. Pt-Meas. Corr. = Point-measure correlation. 



The most improvement was realized when items 26 and 36 were removed. 

Therefore, items 26 and 36 were removed and item 34 was retained. Item statistics 

for the Reading Comprehension of Listening Scripts Test are summarized in Table 

75. 

A thorough examination of unidimensionality follows. Item separation of 

4.66 and reliability of .96 are within the desirable ranges. The main results of 

explained variances are summarized in Table 76. 

 

Table 76. Variance Explained for the Reading Comprehension of Listening Scripts 
Test (Standardized Residual Variance in Eigenvalue Units) 
 Empirical Modeled 

 Eigenvalue 
% of 

Variance 
% of 

Variance 
Total raw variance in observations 50.1 100.00% 100.00% 
Raw variance explained by measures 18.1 36.20% 36.80% 

Raw variance explained by persons 8.0 16.00% 16.30% 
Raw variance explained by items 10.1 20.10% 20.50% 

Raw unexplained variance (total) 32.0 63.80% 63.20% 
Unexplained variance in 1st contrast 2.1 4.20% 
Unexplained variance in 2nd contrast 1.9 3.80% 
Unexplained variance in 3rd contrast 1.8 3.60% 
Unexplained variance in 4th contrast 1.8 3.60% 
Unexplained variance in 5th contrast 1.7 3.30% 

Variance: by items / by 1st contrast 20.10/4.20 = 4.79 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

The Rasch model, where Abs (Person Ability Mean – Item Difficulty 

Mean) = |1.76 - .00| = 1.76 and 1.24 ~ 1.62 for the SD pair, should be able to 

explain 30 to 40% of the variance. The 36.2% figure is in this range. 

There is good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is acceptable at 2.1. The 
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ratio of explained variances by the model and its first contrast is 20.10/4.20 = 4.79, 

which is larger than the critical value of 4. Moreover, the Residual Plot has no 

noticeable subgroup structure. Based on these observations, it is possible to 

conclude that the unidimensionality condition is met. 

The item-person map for the Reading Comprehension of Listening Scripts 

Test is shown in Figure 21. The mean Rasch item difficulty estimate is set by 

convention to 0.00 logits (SE = .30). The mean person ability estimate, 1.76 (SE 

= .57), was much higher than the mean of the item difficulty measure. The 

difference between the two means is about one SD both for the person ability 

measure and the item difficulty measure. However, this was expected because the 

materials to measure nonnative speakers’ listening comprehension are generally 

easy when read instead of listened to and the students’ greatest strength, of the four 

language skills, is reading comprehension. Because one purpose of the current 

investigation is to compare listening and reading comprehension, using the same 

type of materials is necessary. This instrument might not be appropriate for 

measuring reading comprehension as a standalone skill, but it serves the purpose of 

determining the relationship between listening and reading with a focus on the 

contribution made by reading comprehension to listening comprehension. The item 

coverage is weak towards the higher end of person abilities with as many as 12 

students left without an item whose difficulty measure matches their ability 

measures. In particular, the standard error of the person ability estimate was 1.06 

for the highest performing six persons. Nevertheless, the person ability measure 
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standard errors are smaller than .6 for 117 out of the 142 students, while the item 

difficulty measure standard errors are smaller than .5 for all items except for items 

1 and 35. Note here that there is no convention regarding the use of .6 for persons 

or .5 for items as a cutoff for acceptable standard errors. These are the numbers 

arrived at empirically, that provide a rough estimate of how well a person or an 

item fit the model in the test battery. For this distribution, the Rasch person 

reliability (separation) estimate for the participants was .77 (1.85), and the Rasch 

item reliability (separation) estimate was .96 (4.66). The person reliability was 

higher than most other tests, and the separation was typical for this group of 

students. Finally, the item-person maps for this test (RCL) and the Long Listening 

Test (See Figure 22) have reasonably similar person and item distribution profiles 

except for the mismatch of the person and item means on the RCL. This fact, 

especially the similarity in the distribution profile of persons, is important because 

the Long Listening Test is the dependent variable in this investigation and RCL is 

supposed to explain part of the variance in the scores of LLT. Finally, the 

unidimensionality parameters are better than those for a typical test in the battery. 

For example, the eigenvalue of the first contrast (2.1) is often higher than 2.5. For 

these reasons, these data were used as they are in further analyses. 
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------------------------------------------------------------------------------ 
    More able participants               |  More difficult items 
    5                                    + 
                                         | 
                                         | 
                                 ******  | 
                                         | 
                                      * T| 
    4                                    + 
                                         | 
                                  *****  | 
                                         | 
                                     **  | 
                             **********  |T R34 
    3                                   S+ 
                                      *  | 
                           ************  |  R17 
                                         |  R25 
                         **************  | 
                                *******  |  R2 
    2                                    + 
                          ************* M|  R23 
                            ***********  |S R24 
                                     **  | 
                                *******  |  R39 
                               ********  |  R12 
    1                        **********  + 
                                *******  |  R5 
                                         |  R22    R3     R4 
                                  ***** S|  R28    R6 
                                    ***  | 
                                    ***  | 
    0                            ******  +M R14    R15    R16    R31 
                                    ***  |  R30    R9 
                                         |  R10    R21 
                                      *  | 
                                   **** T| 
                                         | 
   -1                                    +  R33 
                                         | 
                                      *  |  R18    R7     R8 
                                         |  R11 
                                         |S 
                                         | 
   -2                                    + 
                                         |  R13    R19    R32 
                                         | 
                                         |  R1 
                                         | 
                                         | 
   -3                                    + 
                                         |T 
                                         | 
                                         | 
                                         | 
                                         |  R35 
   -4                                    + 
    Less able students                   |  Less difficult items 
------------------------------------------------------------------ 
Figure 21. Item-person map for the Reading Comprehension of Listening Scripts 

Test (RCL). 
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------------------------------------------------------------------------------ 
    More able participants                       |  More difficult items 
    4                                            + 
                                                 | 
                                                 | 
                                                 | 
                                              x  | 
                                                 | 
                                                 | 
    3                                            + 
                                                 | 
                                                 | 
                                              x  | 
                                                 | 
                                              x  |T 
                                                 | 
    2                                       x x T+ 
                                            x x  |  L24 
                                          x x x  |  L4 
                                      x x x x x  |  L8 
                                                 | 
                                        x x x x  |  L17 
                                      x x x x x S|S L16   L20   L22   L5 
    1                                     x x x  + 
                                        x x x x  |  L2 
      x x x x x x x x x x x x x x x x x x x x x  |  L29   L6 
                        x x x x x x x x x x x x  |  L26 
                                  x x x x x x x M|  L18   L25   L27 
                          x x x x x x x x x x x  |  L30   L34 
                    x x x x x x x x x x x x x x  |  L12   L23   L37   L9 
    0                                 x x x x x  +M L3    L38 
                              x x x x x x x x x  |  L14   L28   L33 
                              x x x x x x x x x  |  L31   L40 
                                  x x x x x x x S|  L39 
                            x x x x x x x x x x  |  L32   L35 
                                              x  |  L11   L21 
                                              x  |  L13 
   -1                                     x x x  + 
                                              x  |S L10 
                                            x x T|  L1 
                                              x  | 
                                              x  | 
                                                 | 
                                                 |  L19 
   -2                                            + 
                                                 | 
                                                 |T 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
   -3                                            + 
                                                 | 
                                                 | 
                                                 |  L7 
                                                 | 
                                                 |  L36 
                                                 | 
   -4                                            + 
    Less able students                           |  Less difficult items 
------------------------------------------------------------------ 
Figure 22. Item-person map for the Long Listening Test. 

 

Metacognitive Awareness Listening Questionnaire (MALQ) 

The preliminary analyses showed that the MALQ and MALQJ have low 

correlations with other variables of interest, and a decision was made early in the 
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study not to include these variables in most of the ensuing analyses. Therefore, 

detailed fine-tuning is not done for MALQ and MALQJ. In addition, due to a small 

number of items on the test, 21, I was not able to be as liberal as with other 

variables in deleting items. 

The Metacognitive Awareness Listening Questionnaire was developed by 

Vandergrift and has 21 items that are evaluated with a 1 to 6 Likert scale. Item 15 

had a negative point-measure correlation of -.17 and was removed before the main 

analysis. For the remaining 20 items, point-measure correlations ranged from .14 

to .63. The acceptable ranges for Infit and Outfit MNSQ were .83-1.17 for Infit 

MNSQ and .59-1.43 for Outfit MNSQ. Items 1, 2, 3, 8, 14, and 17 misfit according 

to the Infit MNSQ criterion, and item 3 misfit according to the Outfit MNSQ 

criterion. 

For each item, up to six persons (136*.05 = 6.80; i.e., 5% of the sample 

size) who showed unexpected responses were removed, and item fit was rechecked. 

The results are presented in summary form in Tables 77 and 78. As before, deletion 

is not automatic at this point as its effects on the item-person map, the variance-

dimensionality outcome, and separation and reliability figures should also be 

examined. 
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Table 77. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Metacognitive Awareness Listening Questionnaire 
Item 1 2 3 
Measure (before) after (.38) .40 (-.31) -.42 (.36) .46 
Persons Removed (Sample Size) 14 (135) 5, 18, 36, 102, 73, 

136 (130) 
22, 29, 49, 56, 94, 
98 (130) 

(M-2SD, M+2SD) i (.63, 1.39) (.63, 1.39) (.69, 1.33) 
(1-2/sqrtN, 1+2/sqrtN) (.828, 1.172) (.825, 1.175) (.825, 1.175) 
Infit Range (.828, 1.172) (.825, 1.175) (.825, 1.175) 
Infit MNSQ (before) after (.80) .77 (1.29) 1.12 (1.57) 1.35 
(M-2SD, M+2SD)o (.59, 1.43) (.61, 1.41) (.67, 1.35) 
(1-6/sqrtN, 1+6/sqrtN) (.484, 1.516) (.474, 1.526) (.474, 1.526) 
Outfit Range (.59, 1.43) (.61, 1.41) (.67, 1.35) 
Outfit MNSQ (before) after (.79) .77 (1.34) 1.19 (1.63) 1.36 
Delete/Retain Delete Retain Delete 
 

Table 78. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Metacognitive Awareness Listening Questionnaire 
Item 8 14 17 
Measure (before) after (-.47) -.61 (.10) .11 (-.46) -.51 
Persons Removed (Sample Size) 9, 47, 54, 80, 97, 

129 (130) 
69, 116 (134) 23, 57, 111 (133) 

(M-2SD, M+2SD) i (.63, 1.39) (.63, 1.39) (.61, 1.41) 
(1-2/sqrtN, 1+2/sqrtN) (.825, 1.175) (.827, 1.173) (.827, 1.173) 
Infit Range (.825, 1.175) (.827, 1.173) (.827, 1.173) 
Infit MNSQ (before) after (1.26) 1.06 (.79) .72 (.82) .74 
(M-2SD, M+2SD)o (.59, 1.43) (.59, 1.43) (.57, 1.45) 
(1-6/sqrtN, 1+6/sqrtN) (.474, 1.526) (.482, 1.518) (.480, 1.520) 
Outfit Range (.59, 1.43) (.59, 1.43) (.57, 1.45) 
Outfit MNSQ (before) after (1.24) 1.00 (.80) .72 (.79) .73 
Delete/Retain Retain Delete Delete 
 

Items 1, 3, 14, and 17 were candidates for deletion. Each item was deleted 

individually and the resulting parameters were tabulated (Table 79). Unless there 

was consistent improvement in the parameters, the item was not deleted. 
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Table 79. Parameters for the Metacognitive Awareness Listening Questionnaire After Item Deletions 
SD Separation Reliability Item Var. Contrast 

Deletions 
 

Mean  
Std  Itm Std Itm Std Itm

Total 
Var. E-

value % E-
value % 

Item/Contrast

None  .19  .38  .45 1.54 5.95 .70 .97 33.9 8.4 27.8 2.9 9.5 27.8/9.5 = 2.93

1  .21  .36  .45 1.41 5.95 .67 .97 33.3 7.9 27.6 2.9 10.2 27.6/10.2 = 
2.71 

3  .21  .40  .47 1.58 6.10 .71 .97 35.6 8.5 28.7 2.8 9.6 28.7/9.6 = 2.99

14  .19  .37  .46 1.43 6.06 .67 .97 33.9 8.1 28.1 2.9 10.1 28.1/10.1 = 
2.78 

17  .16  .38  .45 1.51 5.94 .70 .97 33.8 7.9 27.7 2.6 9.2 27.7/9.2 = 3.01

3, 17  .19  .41  .47 1.55 6.12 .70 .97 35.6 8.0 28.6 2.6 9.3 28.6/9.3 = 3.08

Note. Deletions = deleted items other than item 15 which was deleted at the beginning due to negative polarity. 
 

Table 83. Parameters for the Metacognitive Awareness Listening Questionnaire Japanese After Item Deletions 
SD Separation Reliability Item Var. Contrast 

Item/ContrastDeletions 
 

Mean  
Std  Itm Std Itm Std Itm

Total 
Var.  E-

value % E-
value % 

40.1/6.4 = 6.27

39.8/6.7 = 5.94

41.1/6.7 = 6.13

41.1/6.6 = 6.23

36.3/7.5 = 4.84

6.4

7.5

6.7

6.6

6.7

2.1 

2.1 

2.1 

2.1 

2.1 

40.1

36.3

41.1

41.1

39.8

None  .12  .30  .64 .96 8.21 .48 .99 46.0  13.4 

13  .08  .32  .65 1.00 8.40 .50 .99 46.1  12.6 

16  .12  .29  .65 .84 8.36 .41 .99 46.9  13.2 

18  .14  .29  .65 .82 8.34 .40 .99 46.9  13.2 

 10.1 42.7.98.527.821.033, 13  .16  .34  .60 

 



Items 3 and 17 showed improvements. When item 3 was deleted first and 

explained variances were checked, it was found that item 17’s loading on the first 

contrast was the highest at .61. Therefore, items 3 and 17 were removed together on 

these grounds, which led to an improved eigenvalue for the first contrast of 2.5 

(Table 79). 

Explained variances were checked next. Item separation of 6.12 and 

reliability of .97 are within the desirable ranges. Relevant parameters are tabulated 

in Table 80. 

 

Table 80. Variance Explained for the Metacognitive Awareness Listening 
Questionnaire (Standardized Residual Variance in Eigenvalue Units) 
 Empirical Modeled 

 Eigenvalue 
% of 

Variance 
% of 

Variance 
Total raw variance in observations 27.9 100.00% 100.00% 
Raw variance explained by measures 9.9 35.60% 36.30% 

Raw variance explained by persons 1.9 6.90% 7.10% 
Raw variance explained by items 8.0 28.60% 29.20% 

Raw unexplained variance (total) 18.0 64.40% 63.70% 

Unexplained variance in 1st contrast 2.6 9.30%  

Unexplained variance in 2nd contrast 2.0 7.10%  

Unexplained variance in 3rd contrast 1.7 6.00%  

Unexplained variance in 4th contrast 1.5 5.50%  

Unexplained variance in 5th contrast 1.3 4.80%  

Variance: by items / by 1st contrast 28.6/9.30 = 3.08 
Note. The last row is the ratio of “Raw variance explained by items” to “Unexplained 
variance in 1st contrast”. 
 

There is good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is an acceptable 2.5. The 

ratio of explained variances by the model and its first contrast is 28.3/9.10 = 3.08, 

which is smaller than the critical value of 4. However, the residual plot has no 
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noticeable subgroup structure though visual inspection is difficult due to the small 

number of items. 

Based on these parameters and observations, it is not possible to conclude 

decisively that the unidimensionality condition is met. However, most indicators, 

except for the ratio of explained variances by the model and its first contrast (3.08 

< 4), are consistent with a unidimensionality assumption, and it seems reasonable 

to assume that secondary dimensions, if any, are all very weak. 

The item statistics for the Metacognitive Awareness Listening 

Questionnaire are summarized in Table 81. 

 

Table 81. Rasch Item Statistics for the Metacognitive Awareness Listening 
Questionnaire 

   Pt-Meas. 
Corr. 

Infit 
MNSQ

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD SE Item Measure 

1  .39  .07  .66  .81  -2.0  .79  -2.1  
2  -.33  .07  .24  1.34  2.6  1.36  2.7  
3  DELETED       
4  -.17  .07  .37  1.04  .4  1.06  .6  
5  -.33  .07  .42  .95  -.4  .89  -.9  
6  .66  .07  .27  1.06  .6  1.06  .6  
7  -.65  .08  .33  1.15  1.1  1.13  1.0  
8  -.50  .08  .33  1.32  2.4  1.28  2.0  
9  -.61  .08  .48  1.11  .8  1.02  .2  

10  .06  .07  .52  1.12  1.1  1.09  .9  
11  -.06  .07  .49  1.00  .0  1.02  .2  
12  -.88  .09  .48  .89  -.8  .85  -1.1  
13  .02  .07  .33  .91  -.9  .91  -.8  
14  .10  .07  .63  .81  -1.9  .82  -1.8  
15  DELETED       
16  .21  .07  .19  1.13  1.3  1.22  2.0  
17  DELETED       
18  .74  .07  .43  .99  -.1  1.00  .1  
19  .60  .07  .48  .97  -.3  1.00  .0  
20  .57  .07  .51  .93  -.6  .93  -.6  
21  .17  .07  .58  .85  -1.5  .85  -1.5  

Note. Pt-Meas. Corr. = point-measure correlation. 
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The item-person map for MALQ is shown in Figure 23. The mean Rasch 

item difficulty estimate is set by convention to 0.00 logits (SE = .08). The mean 

person ability estimate, .19 (SE = .22), was very close to the mean item difficulty 

estimate. This matching of the means indicates that the test difficulty was generally 

appropriate for the participants in this study. The items cover the ability range 

fairly well considering that there are only 18 items. For this distribution, the Rasch 

person reliability (separation) estimate for the participants was .70 (1.55), and the 

Rasch item reliability (separation) estimate was .97 (6.12). 

 

------------------------------------------------------------------------------ 
    More able participants          |  More difficult items 
    2                               + 
                                    | 
                                    | 
                                    | 
                                    | 
                                    | 
                                    | 
                                    | 
                                 *  | 
                                    | 
    1                          *** T+ 
                               ***  |T 
                           *******  | 
                             *****  |  M18    M6 
                              **** S|  M19    M20 
                    **************  |S 
                           *******  |  M1 
               *******************  | 
                      ************ M|  M16    M21 
                       ***********  |  M10    M14 
    0                *************  +M M13 
                   ***************  |  M11 
                                ** S|  M4 
                              ****  |  M2     M5 
                            ******  | 
                            ******  |S M8 
                                   T|  M9 
                                    |  M7 
                              ****  | 
                                    |T M12 
   -1                               + 
    Less able students              |  Less difficult items 
------------------------------------------------------------------ 
Figure 23. Item-person map for the Metacognitive Awareness Listening 
Questionnaire. 
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Metacognitive Awareness Listening Questionnaire Japanese (MALQJ) 

The preliminary analyses showed that the MALQ and MALQJ have very 

low correlations with other variables of interest, and a decision was made early in 

our research not to include these variables in many of the ensuing analyses. 

Therefore, detailed fine-tuning was not carried out for the MALQ and MALQJ. In 

addition, due to the small number of items in the test, 18 compared with 21 for 

MALQ, I was not able to be as liberal as with other variables in deleting items. 

The Metacognitive Awareness Listening Questionnaire was originally 

developed by Vandergrift and has 21 items with a 1 to 6 Likert-scaled options. The 

MALOJ is a Japanese translation of the original MALQ. I translated the 

questionnaire. I am a native speaker of Japanese with a doctorate from an American 

University, and I lived in the United States for 20 years. As this test was given to 

native speakers of Japanese about listening in Japanese, three questions involving 

translation into the mother tongue did not apply to them and were removed. As a 

result, the MALQJ had 18 items, compared with 21 for MALQ. Point-measure 

correlations ranged from .00 to .57. Hence, there was no reverse polarity. The 

acceptable ranges for Infit and Outfit MNSQ were .83-1.17 and .59-1.51, 

respectively. Items 3, 13, 16, and 18 misfit according to the Infit MNSQ criterion, 

and items 3 and 13 misfit according to the Outfit MNSQ criterion. 

For each item, up to 6 persons (136*.05 = 6.80; i.e., 5% of the sample size) 

who showed unexpected responses were removed, and item fit was rechecked. The 

results are presented in summary form in Table 82. As before, deletion is not 
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automatic at this point as its effects on the item-person map, the variance-

dimensionality outcome, and separation and reliability figures should also be 

examined. 

 

Table 82. Fit Statistics After Deleting Persons with Unexpected Responses for the 
Metacognitive Awareness Listening Questionnaire Japanese 
Item 3 13 16 18 
Measure (before) after (1.27) 1.49 (-.80) -.96 (-.06) -.08 (.21) .22 
Persons Removed 
(Sample Size) 

35, 56, 59, 87, 
113, 123 (130) 

12, 50, 70, 84, 
105, 129 (130) 

93 (135) 94 (135) 

(M-2SD, M+2SD) i (.63, 1.43) (.71, 1.35) (..63, 1.43) (.62, 1.46) 
(1-2/sqrtN, 1+2/sqrtN) (.825, 1.175) (.825, 1.175) (.828, 1.172) (.828, 1.172) 
Infit Range (.825, 1.175) (.825, 1.175) (.828, 1.172) (.828, 1.172) 
Infit MNSQ (before) after (1.33) 1.09 (1.62) 1.30 (.74) .71 (.81) .78 
(M-2SD, M+2SD)o (.62, 1.46) (.63, 1.47) (.57, 1.53) (.57, 1.53) 
(1-6/sqrtN, 1+6/sqrtN) (.474, 1.526) (.474, 1.526) (.484, 1.516) (.484, 1.516) 
Outfit Range (.62, 1.46) (.63, 1.47) (.57, 1.516) (.57, 1.516) 
Outfit MNSQ (before) 
after 

(1.55) 1.03 (1.68) 1.40 (.73) .70 (.80) .77 

Delete/Retain Retain Delete Delete Delete 
 

Items 13, 16, and 18 were candidates for deletion. Each item was deleted 

individually and the resulting parameters were tabulated (Table 83). Unless there 

was a consistent improvement in the parameters, especially the person parameters, 

the item was not deleted. 

Only the deletion of item 13 led to sizable improvements of person 

parameters without degrading other parameters to an unacceptable degree. Hence 

item 13 was deleted first. This caused item 3 to have much higher Infit and Outfit 

MNSQ (1.33 and 1.61 respectively) than the other items. The second highest was 

item 14 with an Infit MNSQ of 1.17 and an Outfit MNSQ of 1.23. When item 3 

was also removed, the parameters changed as shown in Table 83. 
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Person parameters generally improved, while item and variance parameters 

all deteriorated consistently. In addition, item 3 was tagged for retention in the 

initial analysis. Therefore, I decided to delete only item 13. 

Explained variances were checked next. Item separation of 8.40 and 

reliability of .99 are within the desirable ranges. Relevant parameters are tabulated 

in Table 84. 

 

Table 84. Variances Explained for Metacognitive Awareness Listening 
Questionnaire Japanese 
 Empirical Modeled 

 Eigenvalue 
% of 

Variance 
% of 

Variance 
Total raw variance in observations 31.6 100.00% 100.00% 
Raw variance explained by measures 14.6 46.10% 46.60% 

Raw variance explained by persons 2.0 6.30% 6.40% 
Raw variance explained by items 12.6 39.80% 40.20% 

Raw unexplained variance (total) 17.0 53.90% 53.40% 

Unexplained variance in 1st contrast 2.1 6.70% 

Unexplained variance in 2nd contrast 1.7 5.30% 

Unexplained variance in 3rd contrast 1.5 4.70% 

Unexplained variance in 4th contrast 1.3 4.30% 

Unexplained variance in 5th contrast 1.3 4.10% 

Variance: by items / by 1st contrast 39.8/6.7 = 5.94 
Note. The last row is the ratio of raw variance explained by items to unexplained 
variance in 1st contrast. 
 

There is good agreement between the empirical percentages and the 

modeled percentages. The eigenvalue of the first contrast is low at 2.1. The ratio of 

explained variances by the model and its first contrast is 39.8/6.7 = 5.94, which is 

greater than the critical value of 4. The Residual Plot seemingly has two or more 

subgroups noticeable by visual inspection (Figure 24). However, all other 
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parameters point towards reasonable unidimensionality and gaps might form easily 

due to the small number of items (17). 
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1    .6 +                      |                A                           + 
      |                      |                                            | 
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O     |                      |                                            | 
N  .4 +                      |                                            + 
T     |                      |                                            | 
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3 A     |                   E  |   D                      F                 | 
S  .2 +                      |                                            + 

2 T     |                      |     G  H                                   | 
   .1 +                      |                                            + 
1     |                      |                                            | 
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L     |                      |                                            | 
O -.1 +                      |                                            + 
A     |                    I |                                            | 1 
D -.2 +                h g   |                                            + 2 
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N -.3 +                      |                                            + 
G     |                     e|                                            | 1 
  -.4 +    cd                |                                            + 2 

2       |    a b               |                                            | 
  -.5 +                      |                                            + 

       -+---------------------+---------------------+---------------------+-
    1                     2       -1                     0                 

                                  ITEM MEASURE 
 COUNT:    2111        1 1111    1 1  1  1    1       1 1 

 
Figure 24. Standardized residual contrast 1 plot for the Metacognitive Awareness 
Listening Questionnaire Japanese. 
 

Based on all the parameters and observations, it is possible to conclude that 

the unidimensionality condition is generally met. 

Item statistics for the Metacognitive Awareness Listening Questionnaire 

Japanese are summarized in Table 85. 
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Table 85. Rasch Item Statistics for the Metacognitive Awareness Listening 
Questionnaire Japanese 

   Pt-Meas. 
Corr. 

Infit 
MNSQ

Infit 
ZSTD 

Outfit 
MNSQ 

Outfit 
ZSTD SE Item Measure 

1  1.16 .08  .28  1.15  1.0  1.14  .9 
2  -.26 .07  .29  1.00  .0  1.04  .4 
3  1.25 .09  .16  1.33  2.0  1.61  3.1 
4  -.66 .08  .36  1.08  .6  1.06  .4 
5  -.05 .06  .23  1.11  1.1  1.14  1.3 
6  -.82 .08  .37  1.05  .4  1.00  .0 
7  .79 .07  .35  1.10  .8  1.10  .8 
8  -.73 .08  .36  1.10  .8  1.06  .5 
9  -.17 .07  .43  1.09  .9  1.10  1.0 

10  -.15 .07  .29  .87  -1.2  .89  -1.0 
11  -.78 .08  .25  .90  -.7  .96  -.2 
12  .53 .07  .49  .88  -1.2  .89  -1.1 
13  DELETED       
14  .26 .06  .01  1.17  1.7  1.23  2.3 
15  -.83 .08  .44  .94  -.4  .88  -.8 
16  -.11 .07  .54  .77  -2.4  .76  -2.4 
17  .41 .06  .50  1.03  .4  1.02  .2 
18  .17 .06  .58  .82  -2.0  .81  -2.1 

Note. Pt-Meas. Corr. = Point-measure correlation. 

 

The item-person map for MALQJ is shown in Figure 25. The mean Rasch 

item difficulty estimate is set by convention to 0.00 logits (SE = .08). The mean 

person ability estimate, .08 (SE = .22), was virtually the same as the mean item 

difficulty estimate. This matching of the means indicates that the test difficulty was 

generally appropriate for the participants of this study. However, there is a gap in 

the item difficulty hierarchy around -.5 logit, which is perhaps inevitable due to a 

very small number of items, namely 17. As a whole, the items’ difficulty measure 

hierarchy was appropriate for the students. For this distribution, the Rasch person 

reliability (separation) estimate for the participants was .50 (1.00), and the Rasch 

item reliability (separation) estimate was .99 (8.40). Despite these good numbers, 
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this variable (MALQJ) as well as the original MALQ did not show a strong 

correlation with any other variable, as shown in the Results chapter, and was 

excluded from most of the ensuing analyses. 

 

------------------------------------------------------------------------------ 
    More able students                |  More difficult items 
    2                                 + 
                                      | 
                                      | 
                                      | 
                                      | 
                                      | 
                                      | 
                                      |T 
                                      |  MJ1    MJ3 
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    1                             **  + 
                                      | 
                                   *  |  MJ8 
                                 *** T| 
                               *****  |S 
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                              ****** S|  MJ20 
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                                 ***  | 
                               *****  | 
                                     T|S 
                                  **  |  MJ5    MJ9 
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   -1                                 + 
    Less able students                |  Less difficult items 
------------------------------------------------------------------------------ 

 
Figure 25. Item-person map for the Metacognitive Awareness Listening 
Questionnaire Japanese. 
 

Univariate and Multivariate Outliers for Person Abilities 

Unlike raw scores, it is ordinarily not necessary or even harmful to remove 

apparent univariate outliers as determined by the same statistical criterion of lying 

outside (Mean – 3SD, Mean + 3SD) when using Rasch person ability measures for 

two reasons. Outliers should be checked for the raw score because the measurement 

is highly unreliable near the low and high end of the scale. However, being an 

 217



adjusted and true interval scale, Rasch person ability measure and Rasch item 

difficulty measure are uniformly sound over the entire range. Therefore, high and 

low values correctly and precisely reflect the person abilities. It is true that the 

standard error tends to be larger as one deviates from the mean, but this is a 

problem caused by non-uniform distribution and gaps in the distribution and not 

that of the measurement itself. This is very different from the raw scores and is the 

greatest advantage of Rasch measurement. Secondly, two global indicators of 

Rasch measurement, separation and reliability, which depend on the variability of 

measures, deteriorate if seeming outliers are removed. Fixing one possible local 

problem can lead to a more serious global defect for the entire measure. For 

example, the Short Listening Test has an apparent outlier with a high ability 

measure of 3.72. This is one of the most conspicuous examples among all the tests 

in the battery. However, its removal leads to deterioration from 1.55 to 1.45 in 

person separation and from .71 to .68 in person reliability. In this case, it is 

probably better to leave the person in the data. In addition, due to our general 

policy of listwise elimination in order to keep the correlation coefficients as reliable 

and useful as possible, liberal deletion of persons, if not items, is troublesome. In 

particular, our sample size of 112 is already fairly small for principal components 

analysis, multiple regression, and structural equation modeling. These kinds of 

assessments and judgments led me to decide not to delete any person as a 

univariate outlier. On the other hand, multivariate outliers can disturb the analyses 

and distort the overall picture in an unpredictable manner. Therefore, person ability 
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measures M-XYZ were checked for multivariate outlier using the Mahalanobis 

distance statistic for all participants. The smallest chi-square significance value 

was .004 > .001, and hence, no multivariate outliers were present. As a result, I 

retained all the participants, including the univariate outliers. 
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CHAPTER 5 

RESULTS 
 

The research questions are discussed in order in this chapter. The first set of 

research questions, 1a and 1b, concerns the characteristics of the participants’ 

English proficiency as measured by the test battery. 

 

Research Question 1a: The Participants’ Proficiency Profile 

Research question 1a asked “What is the proficiency profile of a group of 

Japanese university students studying at a prestigious national university?” That is, 

on what tests do they excel and what subskills, particularly those concerning 

listening, do those tests correspond to? 

In order to determine the proficiency characteristics of the participants, it 

was necessary to compare them with English learners from around the world and 

native speakers of English. To that end, I have examined the questions in the test 

battery taken from the TOEFL and GRE examinations. This is because official 

statistics are available for many of the older TOEFL and GRE tests, including 

information for individual test items, such as the 30 Short Listening Test questions, 

the first 25 questions of the Grammatical Error Detection Test, the 30 Gap Filling 

Test questions, all of which are TOEFL questions. In addition, information about 

the 35 GRE Gap Filling Test items, which were designed for native speakers of 

English, is also available. Hence, the average scores are based on nonnative 

speakers of English for the Short Listening Test, Grammatical Error Detection Test, 
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and the Gap Filling Test, and a mixture of native speakers and advanced nonnative 

speakers wishing to study in graduate programs mainly in the United States for the 

GRE Gap Filling Test. As ETS data are provided in the form of the success rate of 

answering each question, the participants’ data were converted into the same format. 

These data are presented in Table 86. As any English teacher in Japan would expect, 

Kyoto University students’ average scores on the Short Listening Test (SLT) and 

the GRE Gap Filling Test (GGF) appear clearly lower than the average for all the 

examinees. On the other hand, the differences are small for the Grammatical Error 

Detection Test (GED) and the Gap Filling Test (GFT). I examine the statistical 

significance of these differences later in this section. 

 

Table 86. Item-Wise Success Rate: ETS Data vs. the Study Participants 
SLT GED GFT GGF  

Item ETS Participants ETS Participants ETS Participants ETS Participants
1 .87 .79 .94 .95 .93 .92 .90 .52 
2 .81 .60 .86 .70 .84 .96 .82 .33 
3 .89 .75 .80 .77 .93 .99 .81 .21 
4 .75 .59 .88 .96 .83 .99 .77 .46 
5 .85 .62 .87 .86 .78 .88 .70 .14 
6 .86 .75 .85 .78 .82 .94 .62 .20 
7 .79 .49 .80 .93 .76 .86 .28 .30 
8 .91 .72 .81 .82 .67 .90 .84 .10 
9 .84 .62 .84 .74 .65 .91 .86 .52 

10 .88 .48 .72 .80 .66 .81 .87 .42 
11 .83 .77 .76 .94 .54 .78 .80 .53 
12 .71 .50 .72 .88 .62 .85 .74 .48 
13 .86 .81 .71 .89 .41 .50 .71 .44 
14 .79 .32 .70 .65 .45 .54 .68 .07 
15 .81 .50 .62 .84 .95 .99 .79 .39 
16 .84 .52 .67 .75 .89 .98 .95 .39 
17 .57 .40 .65 .57 .80 .96 .88 .41 
18 .57 .28 .57 .68 .86 .99 .75 .81 
19 .71 .40 .59 .80 .89 .97 .56 .42 
20 .53 .34 .57 .61 .80 .92 .57 .11 

(Table 86 continues) 
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(Table 86 continued) 
21 .61 .27 .41 .46 .81 .94 .42 .10 
22 .54 .32 .52 .43 .88 .91 .76 .44 
23 .55 .32 .57 .46 .71 .89 .70 .45 
24 .53 .42 .37 .38 .68 .66 .57 .30 
25 .62 .52 .36 .51 .63 .90 .72 .30 
26 .53 .29   .43 .70 .63 .26 
27 .55 .34   .34 .33 .55 .07 
28 .72 .38   .36 .55 .52 .13 
29 .30 .11   .32 .45 .93 .45 
30 .41 .28   .86 .94 .91 .48 
31       .79 .15 
32       .69 .12 
33       .68 .14 
34       .54 .20 
35       .58 .08 

Total 21.03 14.48 17.16 18.14 21.10 24.91 24.89 10.92 
Note. SLT = Short Listening Test; GED = Grammatical Error Detection Test; GFT 
= Gap Filling Test; GGF = GRE Gap Filling Test. The Short Listening Test and the 
Gap Filling Test had 30 items, the GED 25 items, and the GGF 35 items. The last 
row shows the mean values for the total scores. 
 

Correlations between the scores of the participants and the data provided by 

ETS are shown in Table 87. The first three correlations (SLT, GED, and GFT) are 

between Kyoto University students and other examinees from around the world 

who are also nonnative speakers of English; as a result, all three correlation 

coefficients are high. On the other hand, most examinees of GRE (GGF) are either 

native speakers or advanced learners of English, a fact that results in a considerably 

lower correlation coefficient. 

 

Table 87. Correlations between the ETS Data and the Scores of the Participants 
Test SLT GED GFT GGF 
Correlation .837** .792** .908** .481** 
Note. SLT = Short Listening Test; GED = Grammatical Error Detection Test; GFT 
= Gap Filling Test; GGF = GRE Gap Filling Test. 
** p < .01 
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Both a paired-samples t-test and two independent-samples t-test were 

conducted to examine whether the mean scores of the participants and the ETS-

provided data were significantly different. Because individual scores are 

unavailable for the ETS data, it is best to regard the same set of items as being 

answered twice by different populations. In this sense, paired-samples t-tests are 

appropriate. However, an independent-samples t-test is more stringent in deciding 

the significance of the difference between two means, and the paired-samples 

design is not as effective when the correlation is close to .50 (Norušis, 2008, p. 

139), as is the case with the GRE Gap Filling Test. For all the two-independent 

samples t-tests conducted to compare means in this chapter, the combined sample 

size of the two groups is greater than 40. Therefore, the normality assumption for 

the populations where the group members came from is not a concern for the two 

independent-samples t-tests (Norušis, 2008, pp. 140-141). Note here that the 

sample size in this context is the number of test items and not the number of test 

takers. For the paired-samples t-test, the requirements concern the differences and 

not the original observations because a paired-samples t-test is nothing more than a 

one-sample t-test on the differences (Norušis, 2008, p. 138). With the sample sizes 

falling in the range between 15 and 40, the set of differences between two 

measurements should not have outliers or significant skewness (Norušis, 2008, p. 

135). Hence, it is necessary to prepare a database consisting of the differences 

between the two measurements and check the descriptive statistics for the set of 
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values. Relevant descriptive statistics for the differences between the ETS and 

Kyoto University data are presented in Table 88. 

 

Table 88. Descriptive Statistics for the Differences between ETS and Kyoto 
University Participants 

N M SD Variable Skewness SES Kurtosis SEK 
Short Listening Test 30 .218 .101 .444 .427 -.011 .833
Grammatical Error 
Detection 25 -.040 .110 .003 .464 -1.071 .902

Gap Filling Test 30 -.127 .082 -.117 .427 -.538 .833
GRE Gap Filling Test 35 .399 .170 -.714 .398 1.167 .778
GED+GFT 55 -.088 .104 .297 .322 -.446 .634
SLT+ GED+GFT 85 .020 .179 .382 .261 -.748 .517
Note. These are descriptive statistics for the set of differences. For example, for 
Item 1 of SLT, the average success rate from the ETS data is .87 and that for the 
participants is .79 as shown in Table 86. Hence, the value for the first item is .87 –
 .79 = .08. There are 30 differences for the Short Listening Test, each 
corresponding to one of the 30 items on the test, calculated in this manner. 
 

Data points outside the range (Mean – 3SD, Mean + 3SD) were regarded as 

outliers. One outlier was identified for the GED + GFT variable. However, the 

score was only 1 point above the acceptable limit, so the datum was retained. 

According to Brown (1997, p. 20), “Values of 2 standard errors of skewness (SES) 

or more (regardless of sign) are probably skewed to a significant degree.” Applying 

this criterion, no data set was skewed significantly. 

The results of the paired-samples t-test and the two-independent-samples t-

tests are presented in Table 89. As expected, the differences in the Short Listening 

Test (SLT) scores and the GRE Gap Filling Test (GGF) scores were significant at p 

< .0005 for both the paired and independent tests. In addition, the difference for the 

Gap Filling Test (GFT) was significant. However, the Kyoto University 

participants’ grammatical error detection skill (GED) was not significantly different 
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from that of all examinees despite the common belief that Japanese college students 

possess superior grammatical ability. 

 

Table 89. Comparison of Means: Independent-Samples and Paired-Samples t-tests 
Tests  SLT  GED  GFT  GGF 

ETS Kyoto  ETS Kyoto ETS Kyoto ETS Kyoto Means 
21.03 14.48  17.16 18.14 21.10 24.91 24.89 10.92 

.084 (ns) Paired .000 (***) .000 (***) .000 (***) 

.417 (ns) Indep. .000 (***) .011 (*) .000 (***) 
Note. SLT = Short Listening Test; GED = Grammatical Error Detection Test; GFT 
= Gap Filling Test; GGF = GRE Gap Filling Test. 
* p < .05 *** p <.0005, ns means not significant at p < .05 
 

More detailed results are presented below in Tables 90 through 94. For 

independent-samples t-tests, only the results for the Short Listening Test and the 

Grammatical Error Detection Test are shown. 

 

Table 90. Group Statistics (Short Listening Test): Independent-Samples t-test 

N M SD SEM   
ETS 30 .701 .162 .030 SLT 
Kyoto 30 .483 .186 .034 

 

Table 91. Independent Samples t-test (Short Listening Test) 

 
Levene's 

 test  t-test for equality of means 

    

95% 
Confidence 

interval 

  
Sig. (2- Mean Std. Error 

F p t df Equal variances tailed) difference difference Lower Upper
SLT assumed .330 .568 4.845 58 .000 .218 .045 .128 .308

 not assumed 
   4.845 56.970 .000 .218 .045 .128 .309
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Table 92. Group Statistics (Grammatical Error Detection Test): Independent-
Samples t-test 

N M SD SEM   
ETS 25 .686 .162 .032 GED 
Kyoto 25 .726 .176 .035 

 

Table 93. Independent Samples t-test (Grammatical Error Detection Test) 

 
Levene's 

 t-test for equality of means test  

    

95% 
Confidence 

interval 

  
Sig. (2- Mean Std. error 

F p t df Equal variances tailed) difference difference Lower Upper
GED assumed .262 -.611 48 .417 -.039 .048 -.168 .089.819

 not assumed 
  - 47.668 .417 -.039 .048 -.168 .089.819

 

Table 94. Paired Samples t-test 
 Paired differences   

95% Confidence 

 

Because the Grammatical Error Detection Test and the Gap Filling Test 

together are hypothesized to measure grammatical knowledge and syntactic 

awareness, and the Short Listening Test, Grammatical Error Detection Test, and the 

Gap Filling Test, form a core part of the now obsolete paper-based TOEFL 

(TOEFL PBT), we also computed correlation coefficients for the Grammatical 

Error Detection Test and the Gap Filling Test combined and for the total of all three 

scores, Short Listening Test, Grammatical Error Detection Test, and the Gap 

interval   
  
  M SD SEM Upper Lower t 

Sig. 
df (2-tailed)

SLT: ETS - Kyoto .218 .101 .019 .180 .256 11.762 29 .000 
GED: ETS - Kyoto -.041 .112 .023 -.088 .006 -1.807 24 .081 
GFT: ETS - Kyoto -.127 .082 .015 -.157 -.097 -8.531 29 .000 
GGF: ETS - Kyoto .399 .170 .029 .341 .457 13.920 34 .000 

 226



Filling Test. These are presented in Table 95 as well as the mean total scores for the 

participants in this study and the ETS data. When the mean scores for the 

participants and ETS data were compared, the difference was significant at p < .05 

for GED + GFT and not significant at p < .05 for Short Listening Test + GED + 

GFT as indicated in the last two rows. Both the independent-samples and the 

paired-samples t-tests were conducted. 

 

Table 95. Means for and the Correlations Between Combined Scores 
Test GED + GFT SLT + GED + GFT 
Correlation .837 .650 

ETS Kyoto ETS Kyoto Mean total score 
 38.26 43.05 59.29  57.53 

Paired .300 (ns) .000 (***) Sig. 
Independent .513 (ns) .013 (*) 

Note. *** p < .0005  * p < .05  GED = Grammatical Error Detection Test; GFT = 
Gap Filling Test; SLT = Short Listening Test. ns means not significant. The last 
row labeled “Sig.” means the significance of the differences between the two mean 
scores for the ETS and Kyoto University data. 
 

A visual inspection revealed that the Kyoto University students’ 

performance on the GRE Gap Filling Test was noticeably worse on the second half 

of the test. The correlation coefficient between the total score on the first 18 

questions and the same on the last 17 questions (Questions 19 through 35) was 

only .272. A repeated-samples t-test showed that the means on the first half and the 

second half differed at p < .0005. As the GRE Gap Filling Test was designed to 

measure processing speed as well, the time allowed for each item was set 

deliberately at 50 seconds on the average; the same as the actual GRE and shorter 
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than comfortable for most participants. Though almost all the students managed to 

complete the test, they might have run out of time and had to rush through the items 

towards the end of the test. In order to investigate this possibility on the 

performance, the test was divided into the first 18 questions (Questions 1 to 18) and 

the second 17 questions (Questions 19 to 35) and the mean success rate (answering 

correctly) per item on the two halves were compared. The same was done for both 

Kyoto University students and the data provided by ETS. The results are shown in 

Table 96. 

 

Table 96. Comparison of Performances on the First and the Second Halves of the 
GRE Gap Filling Test 

 Questions 1 to 18 Questions 19 to 35 
Kyoto ETS Kyoto  ETS Mean success rate .374 .765 .247  .654 

Note. The difference between the success rates for the first and the second halves 
was significant at p < .05 for both the Kyoto University students and ETS data. The 
difference between the Kyoto University students and ETS data was significant at p 
< .01 both for the first half (Questions 1 to 18) and the second half (Questions 19 to 
35). 
 

The significances of the differences among the four means when compared 

pair-wise were computed. For simplicity of notation, I denote: 

the mean of the first 18 questions for Kyoto University students by M1K, 

the mean of the last 17 questions (Questions 19 through 35) for Kyoto 

University students by M2K, 

the mean of the first 18 questions for the ETS data by M1E, 

and 
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the mean of the last 17 questions for the ETS data by M2E. 

Table 97 summarizes the significances of the pair-wise differences among 

the means. 

 

Table 97. Significances of Pair-wise Differences among the Means of Two Halves 
of the GRE Gap Filling Test 

 M2K M1E M2E 
M1K .032a .0005b .0005a ----- 
M2K ----- ----- .0005b .0005a 
M1E ----- ----- .028a 

aIndependent-samples t-test 
bPaired-samples t-test 
 

The performance was significantly worse at p < .05 on the second half of 

the GRE Gap Filling Test for both groups of students. A Rasch analysis of the GRE 

Gap Filling Test for the Kyoto University students revealed the following 

differential between the item difficulties of the first 18 and the following 17 items. 

A visual inspection of the item-person map (Figure 19) indicated that there is a 

larger cluster of more difficult items on the second half of the test consistent with 

the observed lower mean success rate for that half. Numerical computation 

confirmed that the mean item difficulty measure for Questions 1 through 18 was  

-.35 and that for Questions 17 through 35 was .37. Because these means are in 

logits, this difference indicates that the ratio of raw difficulties defined in Chapter 3 

as 

0

0

1 i

i

P
P
− ,  
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where 0 stands for the person selected as the reference, can be obtained as follows. 

We will denote the raw difficulty corresponding to -.35 and .37 by d- and d+ 

respectively. 

0.72

ln( ) ln( ) 0.37 ( 0.35) 0.72 ln 0.72

2.05

dd d
d

d e
d

+
+ − − = − − = ⇒ =

−
+

⇒ = ≈
−

 

Hence, in terms of the raw difficulty, Items 19 through 35 are about twice as 

difficult as Items 1 through 18 on average. More specifically, it is possible to 

compute the probability x that person 0 answers an item of difficulty measure .37 

correctly and the probability y that person 0 answers an item of difficulty measure -

.35 correctly. For x, we have 

0.37
0.37

1 1 1ln 0.37 0.409
1

x x e x
x x e
− −

= ⇒ = ⇒ = =
+

.  

Similarly, we get 

0.35

1 0.587
1 e

y − =
+

= .  

Note that x < y as the probability for answering the more difficult item, of 

measure .37 here, correctly should be lower. 

From these considerations, it is clear that there is a significant difference 

between the first half and the second half in terms of difficulty as computed by the 

Rasch model. Needless to say, however, Rasch measurement is based on the 

students’ performance and is not independent of it. Hence, using the Rasch data to 

 230



----------------------------------------------------------------------------------- 
    More difficult items (1-18)                  |  More difficult items (19-35) 
    2                                           T+T 
                                                 | 
                                                 | 
                                          GGF14  |  GGF27 
                                                 |  GGF35 
                                                 | 
                                                 | 
                                           GGF8  |  GGF21  
                                                 |  GGF20 
                                                 |  GGF32 
    1                                           S+S GGF28 
                                           GGF5  |  GGF33  
                                                 |  GGF31 
                                                 | 
                                                 | 
                                           GGF6  |  GGF34  
                                           GGF3  |   
                                                 | 
                                                 | 
                                                 |  GGF26 
    0                                           M+M 
                                           GGF7  |  GGF24 GGF25  
                                                 | 
                                           GGF2  |   
                                                 | 
                                    GGF15 GGF16  |   
                                          GGF17  |  GGF19 
                                    GGF10 GGF13  |  GGF22 
                                           GGF4  |  GGF23 GGF29  
                                          GGF12  |  GGF30 
   -1                                           S+S 
                               GGF1  GGF11 GGF9  | 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
   -2                                           T+T 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
                                          GGF18  |   
                                                 | 
                                                 | 
                                                 | 
   -3                                            + 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
                                                 | 
   -4                                            +     
    Less difficult items (1-18)                  |  Less difficult items (19-35) 
----------------------------------------------------------------------------------- 
Figure 26. Item difficulties for the first and second halves of the GRE Gap Filling 
Test (GGF). 

 231



support the idea of the second half being harder only leads to a circular argument. 

We should use other measures such as reversing the order of the questions to 

investigate this issue further. I did not do this as it was only of tangential interest in 

this project. In sum, it is not clear whether this difference in difficulty is due 

exclusively to genuine item difficulty, that is, the intrinsic difficulty of the items, or 

such external factors as time shortage and fatigue on the second half of the test. 

There was a 34% decline of the success rate on the second half of the test for the 

Kyoto University students as opposed to 14% for the ETS data. Whether this 

difference derives from different processing speeds or different proficiency levels is 

not clear, either. It could be that there is a threshold of difficulty for the participants 

in this study, who are all nonnative speakers, beyond which the problems suddenly 

become far more difficult as though there is a linguistic phase transition at that 

point, causing the observed performance shift. 

From Tables 86, 87, 89, 95, 96, and 97, the following general answers to 

research question 1a emerged. 

1. As expected, the students’ performance profile is much more like that of other 

learners of English than native speakers and advanced learners of English. This 

is clear when we compare their performances on the tests for nonnative 

speakers (Short Listening Test, GED, Gap Filling Test) and on the GRE Gap 

Filling Test, where the questions were written with native speakers in mind, 

with the data provided by ETS. The correlation coefficients shown in Table 87 

clearly indicate that the part of Kyoto University students’ proficiency profile 
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measured by the Short Listening Test, Grammatical Error Detection Test, Gap 

Filling Test, and GRE Gap Filling Test is much closer to that of other 

nonnative speakers than native speakers and advanced learners of English. The 

correlations ranged from .792 to .908 when compared with other nonnative 

speakers, but the correlation was .481 when compared with native speakers and 

advanced learners of English. A comparison of the means fully corroborated 

this finding. 

2. The participants’ scores on the Short Listening Test clearly lag behind the 

average of all test takers. A difference of 6.55 points out of the total score of 30 

is significant, as shown by the result of the t-test (p < .0005). Parenthetically, it 

has been well known to the teachers at Kyoto University that the students excel 

at more holistic listening, where a good understanding of the main ideas of 

longer texts is required. 

3. Despite a popular belief about Kyoto University students’ high grammatical 

competence, their receptive grammatical competence, measured by the error 

spotting tasks on the Grammatical Error Detection Test, is only as good as that 

of an average test taker according to the ETS data. There was no significant 

difference between the mean scores of the students and all test takers (p = .417). 

4. The Kyoto University students excelled at TOEFL PBT’s gap-filling task. The 

difference between the mean scores of the participants and ETS data was 

significant at p < .0005 for the repeated-samples t-test and at p < .011 for the 

independent-samples t-test. The latter is negligibly worse than the p < .01 level. 
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5. As a result of findings 2, 3, and 4 above, with the clear advantage of Kyoto 

University students in the Gap Filling Test and even clearer advantage of an 

average TOEFL PBT examinee on the Short Listening Test apparently 

cancelling each other, the mean scores of the Kyoto University students and an 

average test taker are not significantly different for the combined score of the 

Short Listening Test + GED + GFT (p = .300 for the repeated-samples t-test 

and .513 for the independent-samples t-test) as shown in Table 95. Though the 

difference was significant even based on the independent-samples t-test with p 

= .013 for GED + GFT, this was to be expected as the average scores on the 

Grammatical Error Detection Test and the Gap Filling Test were both higher 

for the Kyoto University students. It is well-known that Japanese test takers do 

well on the Grammar and Structure section of the TOEFL PBT, which consists 

of Grammatical Error Detection Test and Gap Filling Test type questions, and 

the students in this study were no exceptions. Before leaving this issue, I wish 

to note that this kind of cancellation between the sections where the students 

excel and the sections in which an average examinee worldwide excels is also 

observed on the TOEFL iBT. Despite the weakness of the Kyoto University 

students on the Speaking and Writing sections, their average score of 78 is the 

same as the average of all the examinees worldwide. This is due mainly to their 

high scores on the Reading section. 

6. Kyoto University students’ performance on the second half of the GRE Gap 

Filling Test was significantly worse (p = .032) than on the first half. Though 
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native speakers and advanced learners of English also did significantly worse 

(p = .028) on the second half of the test, their success rate declined much less 

than that of the Kyoto University students. Further investigations are necessary 

to determine the cause of this difference; processing speed, difficulty threshold, 

and the level of fatigue are all potential sources of this difference. 

 

Research Question 1b: Implications For Teaching And Learning 

Research question 1b, was: “What are the implications of the participants’ 

proficiency profile for teaching and learning?” This question was posed as a 

separate question, as the ultimate purpose of this study is to help learners/teachers 

to learn/teach English more effectively and efficiently. 

There is a clear indication that the students attending Kyoto University, and 

most likely other college students in Japan, should work on further developing their 

short listening skills by focusing on sound perception and word recognition skills. 

Short listening requires more efficient bottom-up processing than longer listening, 

which provides more contextual clues for the listeners to rely on. This weakness is 

a confirmation of what Kyoto University faculty already knew from teaching them, 

but this is the primary reason why their performances on tests like the TOEFL PBT 

or TOELF ITP are mediocre. Their reasonably good performance on other sections 

of the test is not sufficient to compensate for this weakness in listening. Both the 

teachers and the learners should keep this in mind. 
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Parenthetically, the TOEFL iBT (the most recent version of the TOEFL) 

includes only long listening in their listening section, and as a result, the Kyoto 

University students’ average listening section score (19.2 out of 30) is only slightly 

below the average of 19.8 for all the examinees. No detailed data are available from 

ETS for further statistical treatments. 

I now leave comparisons with other populations and begin an investigation 

of the performances of the students on different tests in the test battery. The second 

set of research questions, 2a, 2b, and 2c, concerns the test results. 

 

Research Question 2a: Correlations Among The Test Scores 

Research question 2a was “How are the different test scores related to one 

another?” This question was asked because there should be significant overlap 

among the constructs and skills measured by the tests in the battery. I first present 

the descriptive statistics for the person ability measures obtained by the Rasch 

analysis. Then, research question 2a is answered by examining the full correlation 

matrix for the Rasch ability measures. Steiger’s z is used to determine the 

significance of the differences among the correlations. 

In Table 98, all variables whose names begin with “M-” are person ability 

measures derived from the Rasch analyses, while Z-DTN is the z-statistic for the 

dictation test scores. 
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Table 98. Descriptive Statistics for All Variables 

N Min. Max. M SEM SD Skewness SES Kurtosis SEK Variable 
M-LLT 146 -1.620 3.360 .366 .067 .808 .469 .201  .964 .399 
M-SLT 177 -2.120 3.720 -.042 .062 .827 .594 .183  2.191 .363 
Z-DTN 150 -3.080 2.464 .002 .081 .994 -.288 .198  .504 .394 
M-AWR 154 -3.220 1.410 -.971 .063 .778 .003 .195  .311 .389 
M-PHD 127 -.780 4.960 1.869 .130 1.462 .739 .215  -.152 .427 
M-LCT 125 -2.930 1.630 -.861 .076 .846 .026 .217  -.092 .430 
M-RCT 123 -2.830 1.440 -.748 .066 .730 .121 .218  .302 .433 
M-VST 176 -.560 2.690 .789 .046 .611 .249 .183  -.029 .364 
M-PVT 155 -1.490 2.580 .418 .064 .796 -.038 .195  -.087 .387 
M-GED 126 -1.470 3.830 1.295 .079 .885 .176 .216  .706 .428 
M-GGT 128 -1.960 2.530 .479 .056 .629 -.269 .214  1.651 .425 
M-GFT 162 -.770 5.410 2.166 .088 1.116 .725 .191  .768 .379 
M-GGF 130 -3.040 1.020 -.978 .058 .660 -.356 .212  .768 .422 
M-RCL 142 -1.360 4.480 1.757 .104 1.242 .079 .203  -.229 .404 
M-MALQ 136 -.800 1.160 .188 .035 .408 -.124 .208  -.182 .413 
M-MALQJ 136 -.670 .960 .075 .028 .322 .306 .208  .121 .413 
N (listwise) 112                   

Note. GGT is the simple sum of the GFT (the Gap Filling Test) and GGF (the GRE 
Gap Filling Test) scores. 
 

A Correlation Study of the Students’ Performances on Different Tests 

The first step involves a close examination of the full correlation matrix, 

which includes all possible combinations of the 14 variables. Table 99 shows the 

full correlation matrix of the variables after listwise elimination. Note that the Gap 

Filling Test and the GRE Gap Filling Test were combined to produce a new 

measure denoted by GGT. This is a simple sum of the items in the Gap Filling Test 

and the GRE Gap Filling Test, and hence, has a total of 65 items. 

The M-MALQ and M-MALQJ were only meaningfully correlated with 

themselves. While the low but significant positive correlation between M-MALQ 

and M-MALQJ might be an indicator of some level of consistency and construct 

validity of this instrument as a stand alone measure of metacognitive awareness 

about listening, these instruments were not useful for explaining the listening 
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comprehension ability of Kyoto University students. Hence, both M-MALQ and 

M-MALQJ were dropped from further analyses. Again, MALQ and MALQJ are 

significantly correlated, and they appear to describe students’ general 

metacognitive awareness about the act of listening to a foreign language reasonably 

well. However, as mentioned in the literature review, the utility of MALQ might be 

limited to beginning learners. My conjecture is that the participants in this study are 

already very capable of putting their metacognitive skills to use when listening to 

speech in Japanese, and they are able to do the same in English by transferring 

those skills from Japanese to English without much self-awareness and external 

assistance. 

The symmetric correlation matrix is now 12 by 12 with 66 off-diagonal 

entries in the upper and lower triangular region, respectively. Note that most of the 

66 significance levels were at p < .0005 except for M-LLT vs. M-PHD (p < .002), 

M-AWR vs. M-GGT (p = .002), M-PHD vs. M-RCL (p = .017), M-GGT vs. M-

PHD (p = .006), M-GED vs. M-GGT (p = .004), M-PHD vs. M-VST (p = .001), 

and M-PHD vs. M-RCT (p = .008). Therefore, the probability of finding at least 

one bivariate correlation erroneously flagged as significant in the table is at 

most .0673, where .0673 would be achieved only when using p = .0005 for the 59 

pairs for which p < .0005. Note that SPSS shows .000 for all p-values smaller 

than .0005, and all these cases are reported as p < .0005. It seems reasonable to 

assume that the upper bound for the p-value is actually smaller than .0005 for some 

of the 59 pairs mentioned above. As a result, the overall significance for the entire 
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table, in the sense that all correlation coefficients labeled significant are indeed 

significant, is at around p < .05. Equivalently, the null hypothesis that the 

population value for at least one of the correlations is 0 can be rejected at around p 

< .05. Therefore, at the p < .05 level, no Bonferroni adjustment was necessary 

despite the large number of entries in the correlation table. Needless to say, 

statistical significance does not mean important or useful per se. It is important to 

keep in mind that both the magnitude of the correlation coefficient and its observed 

significance level should be considered (Norušis, 2008, p. 205). Though it is 

customary to treat these correlations as though they were based on independent 

events, they are not. I am fully aware of this, but it is not possible to quantitatively 

assess how this network of correlations with many presumably shared underlying 

constructs affects each of the correlations. Hence, I simply adopted the convention 

of treating them as completely independent variables. 

The focus here is on M-LLT (the Long Listening Test), whose correlation 

coefficients with other variables ranged from .295 with M-PHD to .756 with M-

RCL (Figures 27 and 28). 

The measure M-LLT is based on listening comprehension tests with the 

listening section consisting of a 3- to 5-minute lecture or conversation, which is 

then followed by five to six comprehension questions. This is qualitatively different 

from M-SLT where the students answer one question after listening to a 10-second 

exchange between two interlocutors. When the columns labeled 1 and 2 in Table 

100 
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Table 99. Full Correlation Matrix 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. M-LLT ―― .621*** .507*** .353*** .295** .705*** .666*** .555*** .457*** .603*** .457*** .756*** .051 .023

2. M-SLT .621*** ―― .576*** .489*** .409*** .664*** .584*** .571*** .518*** .556*** .379*** .645*** .076 .009

3. Z-DTN .507*** .576*** ―― .478*** .386*** .659*** .539*** .425*** .470*** .564*** .400*** .507*** .019 -.012

4. M-AWR .353*** .489*** .478*** ―― .417*** .610*** .435*** .426*** .506*** .483*** .284** .321*** .127 .073

5. M-PHD .295**  .409*** .386*** .417*** ―― .375*** .248** .297**  .335*** .265*** .249** .223*  -.030 -.037

6. M-LCT .705*** .664*** .659*** .610*** .375*** ―― .658*** .570*** .544*** .616*** .408*** .583*** .076 .000

7. M-RCT .666*** .584*** .539*** .435*** .248** .658*** ―― .573*** .611*** .748*** .542*** .719*** -.082 -.116

8. M-VST .555*** .571*** .425*** .426*** .297** .570*** .573*** ―― .655*** .538*** .574*** .581*** .159 -.017

9. M-PVT .457*** .518*** .470*** .506*** .335*** .544*** .611*** .655*** ―― .691*** .637*** .527*** .089 -.003

10. M-GED .603*** .556*** .564*** .483*** .265*** .616*** .748*** .538*** .691*** ―― .689** .669*** .045 -.005

11. M-GGT .457*** .379*** .400*** .284** .249** .408*** .542*** .574*** .637*** .689** ―― .544*** .066 -.015

12. M-RCL .756*** .645*** .507*** .321*** .223*  .583*** .719*** .581*** .527*** .669*** .544*** ―― -.014 .021

13. M-MALQ .051 .076 .019 .127 -.030 .076 -.082 .159 .089 .045 .066 -.014 ―― .340**

14. M-MALQJ .023 .009 -.012 .073 -.037 .000 -.116 -.017 -.003 -.005 -.015 .021 .340** ――

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Note. LLT = Long Listening Test; SLT = Short Listening Test; DTN = Dictation Test; AWR = Aural Word Recognition Test; 
PHD = Phoneme Distinction Test; LCT = Listening Cloze Test; RCT = Reading Cloze Test; VST = Vocabulary Size Test; PVT 
= Productive Vocabulary Levels Test; GED = Grammatical Error Detection Test; GGT = The sum of the Gap Filling Test and GRE 
Gap Filling Test; RCL = Reading Comprehension of Listening Scripts Test; MALQ = Metacognitive Awareness Listening 
Questionnaire; MALQJ = MALQ for Japanese. M-XYZ is the person ability measure for the test XYZ, and Z-DTN is the z-
value for the Dictation Test. * p < .05  ** p < .01  *** p < .0005  Listwise N = 112



 

         

Figure 28. M-LLT vs. M-RCL Plot. 
M-LLT = person ability measure 
based on the Long Listening Test; M-
RCL = person ability measure based 
on the Reading Comprehension of 
Listening Scripts Test. 

Figure 27. M-LLT vs. M-PHD Plot. M-
LLT = person ability measure based on 
the Long Listening Test; M-PHD = 
person ability measure based on the 
Phoneme Distinction Test. 

 

are compared, one can see there is a tendency for the Short Listening Test to be 

more strongly correlated with genuinely aural tests such as DTN, AWR, and PHD. 

On the other hand, the Long Listening Test appears to be more strongly correlated 

with tests that require context-based judgment and more holistic understanding of 

the text. Typical examples include LCT, RCT, GGT, and RCL. It is particularly 

notable that RCT, GGT, and RCL require reading and no listening. In order to 

quantify and confirm/disconfirm these observations, which are based on visual 

inspections at this point, Steiger’s z (1980) was computed using FZT.exe (Garbin, 

n.d.). Steiger’s z was used rather than the traditional Hotteling’s t because it has 

been pointed out that the former is a better measure for this purpose (Meng, 

Rosenthal, & Rubin, 1992). Under certain circumstances Hotteling’s t 
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overestimates the t-value, leading to a Type I error. The results are summarized in 

Table 100. 

 

Table 100. Steiger’s z to Compare Correlations 
Steiger’s z  
(N = 200) Variable 1. M-LLT 2. M-SLT Steiger’s z 

1. M-LLT ―― .621** ―― ―― 
2. M-SLT .621** ―― ―― ―― 
3. Z-DTN .507** .576** -1.026 -1.380 
4. M-AWR .353** .489** -1.838 -2.471* 
5. M-PHD .295** .409** -1.481 -1.991* 
6. M-LCT .705** .664** .740 .994 
7. M-RCT .666** .584** 1.347 1.811 
8. M-VST .555** .571** -.243 -.327 
9. M-PVT .457** .518** -.864 -1.162 
10. M-GED .603** .556** .728 .978 
11. M-GGT .457** .379** 1.051 1.413 
12. M-RCL .756** .645** 2.080* 2.797** 
Note. LLT = Long Listening Test; SLT = Short Listening Test; DTN = Dictation 
Test; AWR = Aural Word Recognition Test; PHD = Phoneme Distinction Test; 
LCT = Listening Cloze Test; RCT = Reading Cloze Test; VST = Vocabulary Size 
Test; PVT = Productive Vocabulary Levels Test; GED = Grammatical Error Detection 
Test; GGT = The sum of the Gap Filling Test and GRE Gap Filling Test; RCL = 
Reading Comprehension of Listening Scripts Test. M-XYZ is the person ability 
measure for the test XYZ, and Z-DTN is the z-value for the Dictation Test. The 
symbol “**” in the columns labeled M-LLT and M-SLT means the correlation is 
significant at p < .01. The symbol “*” and “**” in the columns labeled Steiger’s z 
and Steiger’s z (N = 200) mean the correlation is significant at p < .05 and p < .01 
respectively. For p < .05, the two-tailed critical value of z is 1.96, and it is 2.58 for 
p < .01. The column labeled Steiger’s z (N = 200) is a hypothetical column where 
the z-values are presented for a hypothetical case where N = 200 instead of the 
actual 112. This was done in order to examine the effect of the sample size, which 
is rather small in this case. The sample size N enters the formula for Steiger’s z as 

3N −  in the numerator. 
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The results indicate that the difference for reading (RCL) is indeed 

significant and the differences for AWR and PHD are close to being significant. 

This is also supported by the hypothetical z-values for N = 200. This difference has 

to come from the differences in the processing for meaning of aural text between 

the LLT and Short Listening Test because answering the questions required quick 

reading and digesting of the questions and answer choices of similar lengths and 

levels of complexity for both tests. 

Another notable fact is that the M-LLT (Long Listening Test) is correlated 

more strongly with M-RCL (reading), M-LCT (Listening Cloze Test), and M-RCT 

(reading cloze) than with M-SLT (Short Listening Test). This occurred despite the 

fact that the Long Listening Test and the Short Listening Test both require genuine 

listening comprehension, among other abilities, and are measured with multiple-

choice questions. Generally speaking, the correlation matrix highlighted the 

differences between M-LLT and M-SLT very clearly. The Short Listening Test 

required more genuinely aural skills, and the Long Listening Test required more 

comprehension skills shared with reading comprehension. In order to investigate 

the relations among different variables further, an exploratory principal components 

analysis was run to identify common underlying factors and multivariate linear 

regression to explain the variance in the Long Listening Test and the Short 

Listening Test in terms of other test scores. 
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Research Question 2b: Two-Component Principal Component Analysis 

Research question 2b, asked “What do the results indicate about the 

relationships among the subskills of and/or the factors affecting L2 listening 

comprehension?” So far, it appears that the Short Listening Test requires aural 

skills, and the Long Listening Test requires comprehension skills shared with 

reading comprehension. An exploratory principal component analysis was run with 

SPSS (2007) to probe the factors underlying these two listening tasks and shed 

more light on the potentially distinct characteristics of the two tests. While the most 

authentic principal component analysis is based on the covariance matrix (Jolliffe, 

2002), variances and covariances are scale-dependent, which, in turn, makes the 

analysis sensitive to the relative scaling of the original variables (Wikipedia, n.d.-b). 

Therefore, in order to avoid the necessity for rescaling, I worked with the 

correlation matrix. Though it might not matter in this particular case, correlation 

coefficients also have the desirable quality of being dimensionless. The variables 

included in the initial analysis were M-LLT, M-SLT, Z-DTN, M-AWR, M-PHD, 

M-LCT, M-RCT, M-VST, M-PVT, M-GED, M-GGT, M-RCL, M-MALQ, and M-

MALQJ. In order to ensure sampling adequacy, Keiser-Meyer-Olkin Measure of 

Sampling Adequacy (KMO measure) as well as Keiser-Meyer-Olkin Measures for 

Individual Variables (KMO measures for individual variables) were checked first. 

The initial KMO measure was .902 which is “marvelous” according to Kaiser 

(1974), while the KMO measures for individual variables were .498 and .475 for 

M-MALQ and M-MALQJ respectively and ranged from .866 to .944 for other 
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variables. Values above .65 are considered reasonably large by Norušis (2008, p. 

395). Three distinct components were identified; however, one component was 

defined by M-MALQ and M-MALQJ, which were correlated with virtually no 

other variables other than each other in the previous analyses. This provided 

another reason for removing MALQ/M-MALQ and MALQJ/M-MALQJ from the 

analysis. After deleting the MALQ variables, the Scree plot appeared as shown in 

Figure 29. 

 

 
Figure 29. Scree plot. 
 

After varimax rotation, I obtained the results shown in Tables 101 and 102. This 

practice of retaining the first two components is in keeping with Kaiser’s 

recommendation of dropping those components with latent roots less than one 
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(1960). The two components accounted for a combined total of 65.9% of the 

variance, with the first component explaining 56.4% and the second 9.5%. While 

the sample size falls short of 200, usually regarded as a fair size with 100 

considered as poor, solutions with several high loading marker variables (> .80) do 

not require such a high sample size, and about 150 cases are regarded as sufficient. 

Therefore, the sample size of 112 is marginally acceptable (Guadagnoli & Velicer, 

1988; Tabachnick & Fidell, 2001, p. 588). 

 

Table 101. Communalities 
 Initial Extraction 
M-LLT 1.000 .640 
M-SLT 1.000 .648 
Z-DTN 1.000 .589 
M-AWR 1.000 .642 
M-LCT 1.000 .618 
M-RCT 1.000 .732 
M-VST 1.000 .735 
M-PVT 1.000 .590 
M-GED 1.000 .613 
M-GGT 1.000 .751 
M-RCL 1.000 .613 
M-PHD 1.000 .734 
Note. Extraction method was principal components analysis. LLT = Long Listening 
Test; SLT = Short Listening Test; DTN = Dictation Test; AWR = Aural Word 
Recognition Test; PHD = Phoneme Distinction Test; LCT = Listening Cloze Test; 
RCT = Reading Cloze Test; VST = Vocabulary Size Test; PVT = Productive 
Vocabulary Levels Test; GED = Grammatical Error Detection Test; GGT = The sum 
of the Gap Filling Test and GRE Gap Filling Test; RCL = Reading Comprehension 
of Listening Scripts Test. M-XYZ is the person ability measure for the test XYZ, 
and Z-DTN is the z-value for the Dictation Test. 
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Table 102. Rotated Component Matrix  
 Component 
  1 2 
M-LLT .727   
M-SLT .556 .582 
Z-DTN .462 .613 
M-AWR   .759 
M-PHD   .785 
M-LCT .576 .632 
M-RCT .808   
M-VST .700   
M-PVT .699   
M-GED .819   
M-GGT .780   
M-RCL .833   

Note. Extraction Method: Principal Component Analysis. Rotation Method: 
Varimax with Kaiser Normalization. Loadings smaller than .36 have been omitted. 
LLT = Long Listening Test; SLT = Short Listening Test; DTN = Dictation Test; 
AWR = Aural Word Recognition Test; PHD = Phoneme Distinction Test; LCT = 
Listening Cloze Test; RCT = Reading Cloze Test; VST = Vocabulary Size Test; 
PVT = Productive Vocabulary Levels Test; GED = Grammatical Error Detection Test; 
GGT = The sum of the Gap Filling Test and GRE Gap Filling Test; RCL = Reading 
Comprehension of Listening Scripts Test. M-XYZ is the person ability measure for 
the test XYZ, and Z-DTN is the z-value for the Dictation Test. 
 

I will ignore the M-LLT and M-SLT for now and focus on the other 10 

variables. First, note that the highest loadings on Component 1 are for M-RCL 

(reading comprehension), M-GED (finding grammatical errors), and M-RCT 

(reading cloze) in that order. These are the best marker variables for Component 1 

(Tabachnick & Fidell, 2001, p. 623). This component is associated with the 

availability of written text and its processing at different levels. Second, 

Component 2 exhibits high loadings for the marker variables M-PHD (phoneme 

distinction) and M-AWR (aural word recognition) and is associated with listening, 

that is, perceiving sounds, at different levels. Both Z-DTN (dictation) and M-LCT 
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(listening cloze) require listening as well as inferring the meanings of difficult parts 

from the rest of the text, and this form of inferencing requires the same skills as are 

needed for processing written English. In fact, the students had the entire text with 

gaps available for the Listening Cloze Test and were able to guess the missing 

words from what they had been able to hear and write in the DTN. These reasons 

might explain why Z-DTN and M-LCT are complex variables (Tabachnick & 

Fidell, 2001, p. 623). 

As for M-LLT and M-SLT, most M-LLT questions and all the answer 

choices were presented in a written format, either on paper or on the screen, and all 

M-SLT answer choices were written on paper. This explains their loadings on 

Component 1. Recalling that Component 2 basically concerns different types of 

genuine listening (involving the need to perceive and recognize sounds), it is 

notable that M-LLT does not load strongly on Component 2. The cutoff for entry 

into the Component 2 column is .36, and the loading for M-LLT on Component 2 

was .333, about the same level as M-PVT. Note that this is a lenient cutoff as the 

usual rule of thumb value ranges from .30 to .55 (Swisher, Beckstead, & Bebeau, 

2004), but M-LLT still failed to load strongly enough on Component 2. I 

previously noted in the correlation study that M-RCL and M-LCT explain the 

variance in M-LLT best (Table 99), with M-RCL being a slightly stronger predictor. 

The exploratory principal components analysis corroborates this view that M-LLT 

is aligned more strongly with reading comprehension and other types of processing 

of written texts than with more genuine listening skills as required, for example, for 
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the Aural Word Recognition test. Here, the emphasis on “processing of written 

texts” should probably be placed on “processing (ability)” and not on “written 

text.” Further discussions follow. 

 

Research Question 2c: Minimal Set of Tests For Assessment 

Research question 2c asks an ambitious question, “What are the components 

of the necessary and sufficient minimal set of such tests for assessment purposes?” 

While I, by no means, have a complete answer to this question, certain strategies 

can be employed to answer this question based on the indications of the correlation 

study and principal component analyses. 

What tests should be used depends on the purpose of the assessment; what it 

is to measure and how the result are to be used. If it is an assessment of overall 

English proficiency, both Component 1 and Component 2 are important, and the 

tests with loadings on either component should be included. The same is true, albeit 

to a lesser extent, for the assessment of short listening skills. On the other hand, for 

long listening of the TOEFL iBT type (Long Listening Test), Component 1 seems 

to be far more important. In particular, based on the results of the correlation study, 

it is reasonable to expect the Reading Comprehension of Listening Scripts Test and 

the Listening Cloze Test with a correlation coefficient of .756 and .705 with the 

Long Listening Test, both higher than the Short Listening Test, whose correlation 

with the Long Listening Test is .621, to contribute significantly to the assessment 

of the Long Listening Test. Though it is far from being necessary and sufficient, 

 249



the Listening Cloze Test could be used alone for a quick and rough assessment of 

holistic listening comprehension. Considering that the Long Listening Test is 70 

minutes long in its entirety, but administered as seven 10-minute subtests, and the 

Listening Cloze Test takes a total of 4 minutes and 52 seconds. The time advantage 

of the Listening Cloze Test possibly outweighs its shortcomings in many situations 

where listening to long passages (as measured by the Long Listening Test in this 

study) is to be assessed. 

Thus, the correlation study and principal components analysis were 

informative in many ways. However, when the tests are used in combination with 

other tests, the correlation study and principal component analysis lack a 

quantitative parameter to trace the changes in their performance in assessing 

students’ abilities and explaining the variance in their scores. This is why I also 

conducted multiple linear regression analysis. 

The third set of research questions, 3a and 3b, asks about the variance in 

listening comprehension as measured by the Long Listening Test and Short 

Listening Test. 

 

Research Question 3a: Variance in Listening 

Research question 3a is: “How much variance in L2 listening 

comprehension can be explained by the predictors measured in this study? How is 

the variance partitioned among the predictors?” 
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As stated at the end of the last section, I answer this question using multiple 

regression with M-LLT and M-SLT, person abilities obtained from the Long 

Listening Test and Short Listening Test via Rasch analysis, as dependent variables. 

I first try to explain as much variance as possible in M-LLT and M-SLT followed 

by an assessment of the contributions made by each independent variable. 

 

Multiple Regression Studies 

Explaining the variance. 

Few things in this world are truly linear, and linear modeling is often 

inadequate for this reason. Nevertheless, Box was quite correct when he remarked 

in his book: “Essentially, all models are wrong, but some are useful” (Box & 

Norman, 1987, p. 424). In addition, multiple linear regression is one of the most 

commonly employed tools in the studies of language skills and subskills (Chiappe, 

Siegel, & Gottardo, 2002; Chiappe, Siegel, & Wade-Woolley, 2002; Feyten, 1991; 

Geva, et al., 2000; Geva & Yaghoub Zadeh, 2006; Grabe, 2009; Lesaux, et al., 

2006; Limbos & Geva, 2001; Mecartty, 2000; Vandergrift, 2006; Wade-Woolley & 

Siegel, 1997), and the abundance of literature makes it easy to compare the results 

with other related studies in which multiple regression was used. 

Multiple regression analyses were conducted primarily to investigate how 

much of the variance in listening comprehension was accounted for by other tests. 

This offers one way to understand what subskills are important for holistic listening 

comprehension (LLT, M-LLT), which is the focus of this investigation. The main 
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dependent variable was M-LLT. In addition, the relationships between M-SLT and 

other variables were examined in order to compare long and holistic listening with 

short listening. 

Though no relationship is perfectly describable by linear regression, some 

datasets violate the conditions for the use of this tool so severely that they render 

the multiple regression approach itself invalid. Thus, it is necessary to make certain 

that the most basic conditions for multiple regression analysis are satisfied 

(Osborne & Waters, n.d.). Because the distributions of the variables are generally 

symmetric, if not reasonably normal, judging from the Item-Person map obtained in 

the Rasch analysis, the first condition prescribed by Osborne and Waters is fulfilled. 

The remaining conditions are checked for each of the regression equations derived 

below. 

As can be expected, there is a serious collinearity problem among the 

variables. Collinearity statistics for the 11 variables are shown below (Table 103). 

The tolerances are all below .50 with four of them being below the critical value 

of .20 (Menard, 1995, p. 66). Hence, I adopted a strategy of finding an optimal 

subset of these variables that can account for as much variance as possible while 

remaining linearly independent with each other as much as possible based on the 

tolerance parameter. 

As shown in Table 99, both the Reading Comprehension of Listening 

Scripts Test (RCL, M-RCL) and the Listening Cloze Test (LCT, M-LCT) are 

highly correlated with M-LLT (holistic listening comprehension of long 
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Table 103. Collinearity Statistics 
Variable Tolerance VIF 
M-RCL .144 6.952 
M-SLT .406 2.460 
Z-DTN .486 2.057 
M-AWR .235 4.249 
M-PHD .321 3.114 
M-LCT .179 5.597 
M-RCT .236 4.243 
M-VST .185 5.407 
M-PVT .272 3.674 
M-GED .130 7.691 
M-GGT .299 3.347 
Note. VIF is the variance inflation factor, which is the reciprocal of the tolerance. 
LLT = Long Listening Test; SLT = Short Listening Test; DTN = Dictation Test; 
AWR = Aural Word Recognition Test; PHD = Phoneme Distinction Test; LCT = 
Listening Cloze Test; RCT = Reading Cloze Test; VST = Vocabulary Size Test; 
PVT = Productive Vocabulary Levels Test; GED = Grammatical Error Detection Test; 
GGT = The sum of the Gap Filling Test and GRE Gap Filling Test; RCL = Reading 
Comprehension of Listening Scripts Test. M-XYZ is the person ability measure for 
the test XYZ, and Z-DTN is the z-value for the Dictation Test. 
 

conversations and lectures). Guided by this observation as well as the results of 

automated stepwise variable selection and the fact that automated backward 

elimination starting with all variables other than M-LLT as independent variables 

led to the set (M-LCT, M-RCL, M-VST, M-PVT), four distinct models with 

different independent variables were examined. Additionally, two models that were 

the best fit for M-SLT using automated forward stepwise variable selection were 

included as Model 5 and Model 6 as they were consistent with correlation analysis. 

The default criterion of p = .05 was used for a variable to enter and p = .10 for a 

variable to be removed. Only the data for the 112 participants with no missing 

values were included. In other words, listwise elimination was adopted where 

listwise means for all 14 variables (M-LLT, M-SLT, Z-DTN, M-AWR, M-PHD, 
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M-LCT, M-RCT, M-VST, M-PVT, M-GED, M-GGT, M-RCL, M-MALQ, M-

MALQJ) were present. Remember, however, that MALQ and MALQJ are ignored 

in this analysis. 

 

Model 1: All variables other than M-LLT as independent variables (all variables 

entered in a single step) 

Model 2: M-RCL and M-LCT as independent variables with a constant term 

(guided by correlation analysis and forward stepwise variable selection) 

 

Model 3: M-RCL and M-LCT as independent variables without a constant term 

(guided by correlation analysis and automated forward stepwise variable selection - 

Note: This was done after observing that the constant term had a p-value of .346 in 

Model 2.) 

 

Model 4: M-RCL, M-LCT, M-VST, and M-PVT as independent variables (all 

variables entered in a single step - Note: This was tried after observing that 

backward elimination starting with all variables led to these four.) 

 

Model 5: M-RCL, M-LCT, and M-PHD as independent variables (guided by 

correlation analysis and automated forward stepwise variable selection) 
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Model 6: M-RCL, M-LCT, and M-PHD as independent variables without a 

constant term (guided by correlation analysis and automated forward stepwise 

variable selection) 

 

The specifications for the above six models are summarized in Table 104. 

 

Table 104. Five Multiple Regression Models 
Dependent 

variable Model Independent variables Constant

Yes 1 M-LLT M-SLT, M-VST, M-PVT, M-GED, M-GGT, M-
RCL, M-LCT, M-RCT, Z-DTN, M-AWR, M-
PHD 

2 M-LLT M-LCT, M-RCL Yes 
3 M-LLT M-LCT, M-RCL No 
4 M-LLT M-LCT, M-RCL, M-VST, M-PVT Yes 
5 M-SLT M-LCT, M-RCL, M-PHD Yes 
6 M-SLT M-LCT, M-RCL, M-PHD No 

Note. LLT = Long Listening Test; SLT = Short Listening Test; DTN = Dictation 
Test; AWR = Aural Word Recognition Test; PHD = Phoneme Distinction Test; 
LCT = Listening Cloze Test; RCT = Reading Cloze Test; VST = Vocabulary Size 
Test; PVT = Productive Vocabulary Levels Test; GED = Grammatical Error Detection 
Test; GGT = The sum of the Gap Filling Test and GRE Gap Filling Test; RCL = 
Reading Comprehension of Listening Scripts Test. M-XYZ is the person ability 
measure for the test XYZ, and Z-DTN is the z-value for the Dictation Test. 
 

The results for the six multiple regression analyses are summarized in Table 

105. 
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Table 105. Results of Six Multiple Regression Analyses 
Model Summary 

Model R R2 Adjusted R2 SE 
1 .834 .696 .662 .452 
2 .823 .677 .671 .446 
3 .853 .728a .723a .446 
4 .826 .682 .670 .446 
5 .756 .571 .559 .550 
6 .746 .557a .544a .556 
     

ANOVA 
SS df MS Model Sig. 

1 Regression 46.613 11 4.238 .000 
 Residual 20.401 100 .204  
 Total 67.014 111    
     
2 Regression 45.354 1 22.677 .000 
 Residual 21.659 110 .199  
 Total 67.014 111    
    
3 Regression 58.563 2 29.281 .000 
 Residual 21.837 110 .199  
 Total 80.400 112    
    
4 Regression 45.699 4 11.425 .000 
 Residual 21.315 107 .199  
 Total 67.014 111    
    
5 Regression 43.441 3 14.480 .000 
 Residual 32.660 108 .302  
 Total 76.101 111    
    
6 Regression 42.363 3 14.121 .000 
 Residual 33.743 109 .310  
 Total 76.106 112  
    

(Table 105 continues) 
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(Table 105 continued) 
Coefficients 

  Unstandardized  Standardized  
coefficients coefficients 

SE t p Model  B  Beta 
1 (Constant) .015 .237   .064 .949 
 M-SLT .046 .082 .049 .554 .581 
 Z-DTN -.038 .059 -.051 -.645 .521 
 M-AWR -.102 .072 -.109 -1.430 .156 
 M-PHD .034 .034 .064 .996 .321 
 M-LCT .380 .088 .416 4.339 .000 
 M-RCT .089 .102 .085 .869 .387 
 M-VST .092 .106 .073 .864 .390 
 M-PVT -.114 .090 -.115 -1.263 .209 
 M-GED .052 .095 .059 .546 .586 
 M-GGT .010 .104 .008 .096 .923 
 M-RCL .263 .055 .441 4.743 .000 
        

2 (Constant) .109 .115  .947 .346 
 M-RCL .311 .040 .523 7.798 .000 
 M-LCT .365 .061 .400 5.965 .000 
        

3 M-RCL .344 .020 .879 16.815 .000 
 M-LCT .319 .037 .447 8.549 .000 
        

4 (Constant) .074 .131  .562 .575 
 M-LCT .368 .067 .403 5.509 .000 
 M-RCL .310 .044 .520 7.113 .000 
 M-VST .103 .100 .082 1.034 .303 
 M-PVT -.089 .075 -.090 -1.184 .239 
      

5 (Constant) -.320 .169  -1.893 .061 
 M-LCT .357 .079 .368 4.505 .000 
 M-RCL .247 .049 .389 5.018 .000 
 M-PHD .104 .038 .185 2.720 .008 
        

6 M-LCT .478 .048 .688 9.931 .000
 M-RCL .180 .035 .473 5.199 .000
 M-PHD .065 .033 .187 1.993 .049

aRefer to the detailed discussion in the main text about the inadequacies and 
inappropriateness of the use of R2 and adjusted R2 for the purpose of comparing a model 
without a constant term with one that includes a constant term as well as the remedies 
adopted to address this issue. LLT = Long Listening Test; SLT = Short Listening Test; 
DTN = Dictation Test; AWR = Aural Word Recognition Test; PHD = Phoneme 
Distinction Test; LCT = Listening Cloze Test; RCT = Reading Cloze Test; VST = 
Vocabulary Size Test; PVT = Productive Vocabulary Levels Test; GED = Grammatical 
Error Detection Test; GGT = The sum of the Gap Filling Test and GRE Gap Filling Test; 
RCL = Reading Comprehension of Listening Scripts Test. M-XYZ is the person ability 
measure for the test XYZ, and Z-DTN is the z-value for the Dictation Test. 
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The removal of the insignificant (p = .575) constant term from Model 4 still 

showed p-values of .238 and .161 for M-PVT and M-VST, respectively. Regarding 

Model 3 without a constant term, it is true that one can not compare the R2 value 

for a model without a constant with that for a model that includes a constant when 

using SPSS. This is because R2 measures the proportion of the variability in the 

dependent variable about the origin explained by the regression when there is no 

constant. In fact, cautions about the use of regression through the origin (RTO) 

rather than ordinary least squares (OLS) regression abound (Okunade, Chang, & 

Evans, 1993; StatSoft, n.d.; Uyar & Erdem, 1990). On the other hand, there are 

cases where it makes sense for the regression line to go through the origin due to 

the nature of the relation between the dependent variable and the independent 

variable(s) (Casella, 1983; Chambers & Dunstan, 1986; Theil, 1971), and there are 

cases where the constant term in OLS is shown to be insignificant. Eisenhauer 

(2003) published an article in support of using RTO when suitable, albeit with care 

and caution. Hocking (1996, p. 178) suggested using the square of the sample 

correlation between observed and predicted values as a measure analogous to R2 for 

the model with a non-zero intercept. Eisenhauer (2003) stated that this is equal to 

the unadjusted coefficient of determination for the OLS model and gives an 

interpretable measure of the quality of an RTO model. In order to compare RTO 

with OLS, he concluded that “the best measures appear to be the p[-]value of the 

OLS constant and the standard errors of the OLS and RTO regressions” 

(Eisenhauer, 2003, p. 80). 
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For Model 2 (OLS) and Model 3 (RTO), the p-value for the constant of 

Model 2 (OLS) is .346 and the standard errors were the same .446 for both models. 

Furthermore, the square of the sample correlation between observed and predicted 

values was .677 for Model 2 (OLS), as it should be, and .675 for Model 3 (RTO). 

The correlation coefficient between the two sets of values predicted by Model 2 

(OLS) and Model 3 (RTO) was .998. Therefore, it is reasonable to conclude that 

the predictive powers of Model 2 (OLS) and Model 3 (RTO) are virtually identical. 

Because the purpose is to identify as simple a model as possible to explain the 

variance in M-LLT, the model without a constant, Model 3, was selected. To 

confirm that this was the correct choice, I computed the F change for Models 1 and 

2 as well as for Model 3 and an unlisted model, which is the RTO version of Model 

1, which was named Model 0. The results are shown in Tables 106 and 107. Note 

that the R2 changes and the F changes are insignificant for both pairs, providing 

additional support for the above choice. 

 

Table 106. F Change for Model 1 and Model 2 

Change Statistics Model 
R2 Change F Change df1 df2 Sig. F Change 

2 .677 114.122 2 109 .000 
1 .019 .686 9 100 .720 

 

Table 107. F Change for Model 0 and Model 3 

Change Statistics Model 
R2 Change F Change df1 df2 Sig. F Change 

3 .728 147.496 2 110 .000 
0 .018 .790 9 101 .626 

 

 259



I next compare Model 5 (OLS) and Model 6 (RTO). The p-value for the 

constant of Model 2 (OLS) is .061 and the standard errors are .550 and .556 for 

Model 5 and Model 6, respectively. The square of the sample correlation between 

observed and predicted values was .571 for Model 5 (OLS) and .558 for Model 6 

(RTO). The correlation coefficient between the two sets of values predicted by 

Model 5 (OLS) and Model 6 (RTO) was .989. An examination of the significance 

indicators reveals that Model 5 (OLS) is an option where M-PHD is more 

significant at .008 compared with .049 for Model 6 (RTO). This is at the expense of 

insignificance (.061) for the constant term. However, these numerical differences 

are not decisive. Therefore, it is reasonable to conclude that the predictive powers 

of Model 5 (OLS) and Model 6 (RTO) are similar. Because the purpose is to 

identify as simple a model as possible to explain the variance in M-SLT as well as 

a model that explains the difference between M-SLT and M-LLT, both Model 5 

and Model 6 were retained at this point. 

The variable M-LLT is best described by a linear combination of M-LCT 

and M-RCL which successfully accounted for 67.5% of the variance in M-LLT: 

M-LLT = (0.319)M-LCT + (0.344)M-RCL  

or  

ZM-LLT = (0.447)ZM-LCT + (0.879)ZM-RCL, 

where ZM-XYZ denotes the z-score of M-XYZ. 

Similarly, for M-SLT, I arrived at one formula without a constant 

M-SLT = (0.478)M-LCT + (0.180)M-RCL + (0.065)M-PHD) 
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or 

ZM-SLT = (0.688)ZM-LCT + (0.473)ZM-RCL + (0.187)ZM-PHD, 

which accounted for 55.8% of the variance, and another formula with a constant 

M-SLT = (0.357)M-LCT + (0.247)M-RCL + (0.104)M-PHD – 0.320 

or 

ZM-SLT = (0.368)ZM-LCT + (0.389)ZM-RCL + (0.185)ZM-PHD, 

which accounted for 57.1% of the variance. The predicted values by the two 

standardized formulas for ZM-SLT, corresponding to RTO and OLS, were 

correlated at .994. In order to provide a sense of the effect of rounding error, the 

standardized formula for ZM-LLT accounted for 67.0% of the variance in ZM-LLT 

compared with 67.5% before standardization, the formula for ZM-SLT, derived 

from the RTO formula, accounted for 56.3% of the variance in ZM-SLT compared 

with 55.8% before standardization, and the formula for ZM-SLT, derived from the 

OLS formula, accounted for 57.1% of the variance in ZM-SLT compared with 

57.1% before standardization. Rounding errors alone can account for a difference 

of .5% easily, and the numbers should be treated accordingly. Parenthetically, the 

correlation coefficient between the values predicted by the standardized formulas, 

of RTO and OLS origins, for SLT was .994. Various observations of these kinds 

might have led Eisenhauer to state that “the practice of statistics remains as much 

an art as it is a science, and the development of statistical judgment is therefore as 

important as computational skill” (2003, p. 80). 
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I next checked the soundness of the multiple regression models, starting 

with Model 3. First, normality of the variables was checked. Second, the scatter 

plot of studentized residuals against unstandardized predicted values shows no sign 

of curvilinearity (Norušis, 2008, pp. 262-263) (Figure 30). Finally, the scatter plot 

of standardized residuals against standardized predicted values appear rectangular, 

indicating homoscedasticity (Statistics Solutions, n.d.) (Figure 31). 

 

 
Figure 30. Studentized residuals vs. unstandardized predicted values 
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Figure 31. Standardized residuals vs. standardized predicted values 

 

Collinearity statistics for the variables are shown in Table 108. 
 

Table 108. Collinearity Statistics: Model 3 
Variable Tolerance VIF 
M-LCT .903 1.107 
M-RCL .903 1.107 

Note. VIF is the variance inflation factor, which is the reciprocal of the tolerance. 
LCT = Listening Cloze Test; RCL = Reading Comprehension of Listening Scripts 
Test. M-XYZ is the person ability measure for the test XYZ. 
 

The tolerance values are sufficiently high (Norušis, (2008, p. 272). 

For Model 5, the scatter plot of studentized residuals against unstandardized 

predicted values shows no sign of curvilinearity (Norušis, 2008, pp. 262-263) 

(Figure 32). In addition, the scatter plot of standardized residuals against 

standardized predicted values appear rectangular, indicating homoscedasticity 

(Statistics Solutions, n.d.) (Figure 33). 
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Figure 32. Studentized residuals vs. unstandardized predicted values 
 

 
 

Figure 33. Standardized residuals vs. standardized predicted values 

 

The tolerance values, which are sufficiently large (Norušis, 2008, p. 272), are 

shown in Table 109. 
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Table 109. Collinearity Statistics: Model 5 
Variable Tolerance VIF 
M-LCT .597 1.675 
M-RCL .660 1.515 
M-PHD .860 1.163 

Note. VIF is the variance inflation factor, which is the reciprocal of the tolerance. 
LCT = Listening Cloze Test; RCL = Reading Comprehension of Listening Scripts 
Test; PHD = Phoneme Distinction Test. M-XYZ is the person ability measure for 
the test XYZ. 
 

Finally for Model 6, the scatter plot of studentized residuals against 

unstandardized predicted values shows no sign of curvilinearity (Norušis, 2008, pp. 

262-263) (Figure 34), and the roughly rectangular appearance of the scatter plot of 

standardized residuals against standardized predicted values indicates 

homoscedasticity (Statistics Solutions, n.d.) (Figure 35). 

 

 

Figure 34. Studentized residuals vs. unstandardized predicted values 
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Figure 35. Standardized residuals vs. standardized predicted values 
 

The tolerance values are presented in Table 110. 

 

Table 110. Collineariry Statistics: Model 6 
Variable Tolerance VIF 
M-LCT .848 1.179 
M-RCL .490 2.039 
M-PHD .462 2.165 

Note. VIF is the variance inflation factor, which is the reciprocal of the tolerance. 
LCT = Listening Cloze Test; RCL = Reading Comprehension of Listening Scripts 
Test; PHD = Phoneme Distinction Test. M-XYZ is the person ability measure for 
the test XYZ. 
 

According to Menard (1995, p. 66), a tolerance of less than .20 is cause for 

concern. Many other authors and manuals suggest .10 as the smallest acceptable 

tolerance value (O'Brien, 2007, p. 688). The values in Table 110 appear sufficiently 

large though “[e]ven tolerances as high as .5 or .6 may pose difficulties in testing 

and interpreting regression coefficients” (Tabachnick & Fidell, 2001, p. 118). 
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The contribution of each predictor. 

The second half of this research question asks how the variance is 

partitioned among the predictors. This issue was examined for Model 3, Model 5, 

and Model 6. It is important to note here again, that the R2 for models without an 

intercept should not be compared with the R2 of models with a nonzero intercept. 

There is no need for such a comparison in this section, however. 

 

Table 111. Model 3, Model 5, and Model 6 
Dependent 
Variable Model Independent Variables Constant

3 M-LLT M-LCT, M-RCL No 
5 M-SLT M-LCT, M-RCL, M-PHD Yes 
6 M-SLT M-LCT, M-RCL, M-PHD No 

Note. LLT = Long Listening Test; SLT = Short Listening Test; PHD = Phoneme 
Distinction Test; LCT = Listening Cloze Test; RCL = Reading Comprehension of 
Listening Scripts Test. M-XYZ is the person ability measure for the test XYZ. 
 

For Model 3 without a constant term, M-RCL alone caused an R2 change 

of .548 (p < .0005), and further inclusion of M-LCT as another independent 

variable led to an additional R2 change of .180 (p < .0005) for a total of .728. For 

the same model, if M-LCT is added first, the R2 change was only .030 (p = .066), 

and further addition of M-RCL accounted for the remaining R2 change of .698 (p 

< .0005). However, when a constant term is included, M-LCT as a lone variable 

caused an R2 change of .496 (p < .0005). Similarly, with a constant term, M-RCL 

caused an R2 change of .571 (p < .0005). In both cases, the significance level of the 

constant term was at p < .0005. Similar analyses were tried with Models 5 and 6. 

The results for Model 3, Model 5, and Model 6 are summarized in Table 112. 
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Table 112. R2 Changes 
Dependent 
Variable Model Independent Variable(s) Constant R2 Change 

M-LCT (.066) .030 (.066) 
3 M-LLT No M-LCT*, M-RCL* .698* 

M-RCL* .548* 
3 M-LLT M-RCL*, M-LCT* .180* No 
3 M-LLT M-LCT* Yes* .496* 
3 M-LLT M-RCL* Yes* .571* 

M-LCT* Yes* .441* 
M-LCT*, M-PHD (.014) Yes (.028) .030 (.014) 

5 M-SLT M-LCT*, M-PHD (.008), M-RCL* Yes (.061) .100* 
M-LCT*, M-RCL* Yes (.628) .101* 

5 M-SLT M-LCT*, M-RCL*, M-PHD (.008) Yes (.061) .029 (.008) 
M-PHD* Yes* .168* 

5 M-SLT M-PHD (.014), M-LCT* Yes (.028) .303* 
M-PHD*, M-RCL* Yes* .322* 

5 M-SLT M-PHD (.008), M-RCL*, M-LCT* Yes (.061) .081* 
M-RCL* Yes* .416* 

5 M-SLT M-RCL*, M-LCT* Yes (.628) .126* 
5 M-SLT M-RCL*, M-PHD* Yes* .074* 

M-LCT* .219* 
M-LCT*, M-PHD* .227* 

6 M-SLT M-LCT*, M-PHD (.049), M-RCL* No .110* 
M-LCT*, M-RCL* .321* 

6 M-SLT M-LCT*, M-RCL*, M-PHD (.049) .016 (.049) No 
M-PHD (.006) .067 (.006) 

6 M-SLT M-PHD*, M-LCT* No .380* 
M-PHD (.728), M-RCL (.001) .088 (.001) 

6 M-SLT M-PHD (.049), M-RCL*, M-LCT* .401* No 
M-RCL* .155* 

6 M-SLT M-RCL*, M-LCT* No .386* 
6 M-SLT M-RCL (.001), M-PHD (.728) No .001 (.728) 

Note. * indicates that the significance for the coefficient for this variable or the R2 

change is at p < .0005. Yes* indicates the same for the constant. Numbers in 
parentheses are the significance coefficients. LLT = Long Listening Test; SLT = 
Short Listening Test; PHD = Phoneme Distinction Test; LCT = Listening Cloze 
Test; RCL = Reading Comprehension of Listening Scripts Test. M-XYZ is the 
person ability measure for the test XYZ. 
 

There is no established quantitative way to assign portions of variance to the 

predictors. For example, the R2 change provides a good handle on the amount of 

the variance accounted for by each predictor. However, the actual values of the R2 
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change vary with the order of addition of the variables. Nevertheless, the table 

above provides much semi-quantitative and qualitative information. 

I consider Model 3 first. The full model has M-LLT as the dependent 

variable and M-LCT (p < .0005) and M-RCL (p < .0005) as independent variables. 

There is no constant term in this model. Overall, M-RCL clearly accounts for more 

variance than M-LCT. This is consistent with the results of the correlation study. 

Also note that M-RCL can explain more than 50% of the variance as a lone 

predictor (p < .0005) whether a constant term is included (p < .0005) in the 

expression or not, while M-LCT can explain sizable variance as a lone variable (p 

< .0005) only when a constant term (p < .0005) is included. 

As an aside, similar phenomena were observed about the linear relations 

between LLT (the raw scores on the Long Listening Test, not to be confused with 

M-LLT) and RCL (the raw scores on the Reading Comprehension of Listening 

Scripts Test) as well as between LLT and LCT (the raw scores on the Listening 

Cloze Test). While LLT seems to be directly proportional to RCL, the best linear 

approximation of LLT by LCT involves a nonzero constant term. There is a simple 

but plausible explanation for this observation, which is discussed in Chapter 6. 

When M-LLT is expressed as a linear function of M-LCT (Table 112) as the 

only independent variable, the difference between the R2 changes of .030 (no 

constant) and .496 (with a constant) is rather dramatic, and a close visual 

examination of Figure 36 indicates the necessity of a constant in the regression 

equation with M-LCT. 
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Figure 36. M-LLT vs. M-LCT Scatter Plot. LLT = Long Listening Test; LCT = 
Listening Cloze Test. M-XYZ is the person ability measure for the test XYZ. 
 

A histogram and a normal P-P plot of regression standardized residuals are 

shown in Figures 37 and 38, respectively. 

 

 

Figure 37. Histogram of regression standardized residuals (RTO). Dependent 
variable: M-LLT, Independent variable: M-LCT. LLT = Long Listening Test; LCT 
= Listening Cloze Test. M-XYZ is the person ability measure for the test XYZ. 

 

 270



 
Figure 38. Normal P-P plot of regression standardized residuals (RTO). Dependent 
variable: M-LLT, Independent variable: M-LCT. LLT = Long Listening Test; LCT 
= Listening Cloze Test. M-XYZ is the person ability measure for the test XYZ. 
 

 
Figure 39. Histogram of regression standardized residuals (OLS). Dependent 
variable: M-LLT, Independent variable: M-LCT. LLT = Long Listening Test; LCT 
= Listening Cloze Test. M-XYZ is the person ability measure for the test XYZ. 
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Figure 40. Normal P-P plot of regression standardized residuals (OLS). Dependent 
variable: M-LLT, Independent variable: M-LCT. LLT = Long Listening Test; LCT 
= Listening Cloze Test. M-XYZ is the person ability measure for the test XYZ. 
 

The P-P plot makes it clear that a constant term has to be included. The 

potentially subtle decision between inclusion and exclusion of a constant in the 

regression equation is sometimes relatively easy to make, as in this case. However, 

one can also see the same kind of visual judgment could be all but impossible when 

Figure 28, which is an M-LLT vs. M-RCL scatter plot, is examined, especially in 

view of the fact that M-RCL explains as much variance in M-LLT with a constant 

term as without it. In fact, in a bivariate regression situation, the R2 change 

was .571 with a constant term, and it was .548 without a constant term. Also note 

that in a bivariate linear regression situation, the constant term was .880 (p < .0005) 

for M-LCT and -.435 for M-RCL. While one should not simply add the two 

constants when using both M-LCT and M-RCL as predictors simultaneously, and 
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not just one as the only variable, the positive and negative constants for M-LCT 

and M-RCL might qualitatively indicate the possibility of some kind of 

cancellation. Another cancellation can be observed for the residuals between M-

LCT and M-RCL. When M-RCL is the only independent variable for the dependent 

variable M-LLT, the normal P-P plot (RTO) looks like Figure 41. 

 

 
 

Figure 41. Normal P-P plot of regression standardized residuals (RTO). Dependent 
variable: M-LLT, Independent variable: M-RCL. LLT = Long Listening Test; RCL 
= Reading Comprehension of Listening Scripts Test. M-XYZ is the person ability 
measure for the test XYZ. 
 

Qualitatively, combining Figure 38 and Figure 41 yields Figure 42. This 

figure assures that the residual errors are normally distributed for this model, giving 

more credence to the linear combination 

M-LLT = (0.319)M-LCT + (0.344)M-RCL. 
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Model 5 and Model 6 were examined next. These models are an attempt to 

explain the variance in M-SLT as a linear function of M-RCL, M-LCT, and M-

PHD. Because the main focus is on M-LLT, I emphasize the differences between 

M-SLT and M-LLT. From previous investigations, including the correlation study 

and exploratory principal components analysis, it has been established that the 

 
 

Figure 42. Normal P-P plot of regression standardized residuals (RTO). Dependent 
variable: M-LLT, Independent variables: M-LCT, M-RCL. LLT = Long Listening 
Test; LCT = Listening Cloze Test; RCL = Reading Comprehension of Listening 
Scripts Test. M-XYZ is the person ability measure for the test XYZ. 
 

Short Listening Test requires more sound recognition and aural word recognition 

skills than the Long Listening Test, while a good performance on the Long 

Listening Test depends more on holistic abilities to form and process meaning. This 

is evident in the multiple regression study as well. First, the roles of M-LCT and 

M-RCL appear to be different if not reversed. For M-LLT, addition of M-RCL was 
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associated with an R2 change of between 55% and 70%, but the addition of M-LCT 

caused an R2 change of 3% to 50%. On the other hand, for M-SLT, the addition of 

M-LCT led to an R2 change of 8% to 40%, and addition of M-RCL caused an R2 

change of 9% to 42%. It is also possible to draw qualitative/semi-quantitative 

conclusions from Table 105. The standardized coefficients for M-LCT and M-RCL 

are .447 and .879 respectively for M-LLT, and for M-SLT, .368 and .389 (Model 5; 

OLS) and .688 and .473 (Model 6; RTO). Due to the scaling differences of 

different variables upon Rasch analysis, these numbers do not provide a precise 

quantitative measure of the contributions made by M-LCT and M-RCL. However, 

unlike the raw scores, the z-scores, which these standardized coefficients are based 

on, exhibit similar distributions across different tests and data processing 

procedures oftentimes if not always. Rasch analysis is no exception to this general 

rule and frequently yields ability measures with similar z-score ranges and 

distributions. In the current example, the ranges are [-2.93, 1.63] and [-1.36, 4.48] 

and the SDs are .84 and 1.24 for M-LCT and M-RCL, which translates into the z-

score ranges of [-3.49, 1.94] and [-1.01, 3.61]. As shown in Figures 10 and 21, both 

M-LCT and M-RCL have a symmetric normal-like distribution. Therefore, the 

observed similarity in magnitude of the above coefficients is a good qualitative 

indicator of roughly comparable contributions made by M-LCT and M-RCL to the 

variance in M-SLT. One can compare this with the much smaller standardized 

coefficient of .185 (Model 5; OLS) and .187 (Model 6; RTO) for M-PHD, which 

caused an R2 change of between .1% and 23%. 
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In summary, both M-LCT and M-RCL make significant contributions in 

accounting for the variances of M-LLT and M-SLT. For M-LLT, M-RCL seems to 

be a more dominant factor, and for M-SLT, both M-LCT and M-RCL make 

comparable contributions. The contribution made by M-PHD is significant only for 

M-SLT. 

 

Research Question 3b: Indication of Multiple Regression 

Research question 3b is similar to research question 3a. It concerns what the 

results of the multiple regression analyses indicate about the total variance in L2 

English listening comprehension of the participants. 

A large part of the answer to this question is a summary of the analyses and 

findings so far. The findings and their consequences are: 

1. About 70% of the variance in M-LLT was explained by a linear combination 

of M-LCT and M-RCL. It was a simple linear combination as there was no 

constant term. 

2. Approximately 55% of the variance in M-SLT was accounted for by a linear 

function, including a constant term, of M-LCT, M-RCL, and M-PHD. 

3. M-RCL explains more variance for M-LLT, and the contributions of M-LCT 

and M-RCL are comparable for M-SLT. 

4. Findings 2 and 3 above as well as the results of the correlation study and 

exploratory principal components analyses indicate that holistic listening 

comprehension, operationalized as the performance on Long Listening Test, 
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depends more on the information processing and meaning formation skills than 

the ability to cope with the mode of input; that is, aural vs. visual input. 

Information processing and meaning formation skills seem to be shared by 

reading comprehension. Front-end aural skills, such as sound distinction and 

word recognition, appear more important for M-SLT than for M-LLT. In fact, 

the exploratory principal components analysis showed that M-LLT has a very 

low loading on the component corresponding to such aural skills. 

5. As to “the total variance in L2 English listening comprehension,” the 

remaining 30% of the variance in M-LLT and 45% of the variance of M-SLT 

might not be explainable with such traditionally recognized subskills as word 

recognition, syntactic processing, and integrative meaning formation. It is 

possible that more fundamental psycholinguistic/psychometric parameters such 

as working memory capacity and processing speed should be taken into 

account in order to explain more variance. 

 

Research Question 4: Listening Comprehension And Reading Comprehension 

The fourth research question concerns the relationship between M-LLT and 

M-RCL. Research question 4 is “When the listening script is used for reading, what 

is the relationship between listening comprehension and reading comprehension? 

What does it reveal about the listening and reading proficiency of the participants?” 
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I start the discussion with a description of the simplified two-stage view of 

listening. This framework applies equally well to reading and any other input 

processing by humans and machines. 

The first stage of input processing is capturing and recognizing incoming 

bits and pieces of information (i.e., language), which is followed by the second 

stage where grammatical, syntactic, and contextual knowledge are employed to 

comprehend the message. The first stage is sometimes referred to as a front-end 

processing as in computer science. There are different types of difficulties 

associated with each of these two stages, and the processes of listening and reading 

involve negotiating and overcoming these difficulties one by one on the way to 

comprehension of the given text. 

Needless to say, for the learners of English in Japan in general and Kyoto 

University students in particular, the first stage alone is quite challenging for 

listening in stark contrast to reading. Due mainly to the largely different sound 

systems of Japanese and English, the front end of listening is where failures occur 

most often for them. On the other hand, with reading, the front end is largely 

automatic and almost always successful. Word recognition is a good example of 

this. In listening, parsing a continuous stream of sound into meaningful segments is 

a difficult process, and one that can fail even if the listener knows all the words in 

the stream. In reading, however, the success of such segmenting is guaranteed due 

to the inter-word spacing convention of writing and this holds true even if learners 

do not know any of the words. In addition, visual perception/recognition is 

 278



generally much easier for humans than aural perception/recognition. In sum, the 

first stage involves different skills both in their nature and in the degrees of 

difficulty between listening and reading. 

The second stage of listening and reading, however, has a great deal in 

common. Whether one adopts the Unitary Process View (Danks, 1980; Perfetti, 

1985; Royer, 1985; Sanders, 1977; Sinatra, 1990; Sticht, et al., 1974) or subscribes 

to the Dual Process View (H. D. Brown, 1994; Lund, 1991; Maeng, 2006; Mecartty, 

2000; Murphy, 1996; Park, 2004; I. Thompson, 1995), there is no denying that 

processing for meaning in the second stage is very similar, if not identical, for 

listening and reading. 

The significance of these facts is the possibility of using reading 

comprehension as a tool to separate the first and the second stage of listening 

comprehension. Comparing listening and reading comprehension of similar texts is 

a good way to measure the relative importance of the two stages because the 

success of the first stage is typically automatic for reading as mentioned earlier. 

Thus, reading comprehension is used much like a decoupling device in signal 

processing. The basic idea is simply that the difficulty associated with input 

comprehension is the sum of the difficulty of the first stage, denoted by D1, and the 

difficulty of the second stage, denoted by D2. For reading, D1 is almost zero, and 

hence, reading comprehension is a measure of D2. Similarly, for a variable like M-

PHD, D2 is zero, and for variables like M-LCT, both D1 and D2 are nonzero, so 

conceptually, combinations of these variables should be able to explain listening 
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difficulty or, equivalently, listening ability. 

This use of reading comprehension as a tool to assess listening 

comprehension is not necessarily a new idea, as there have been claims that reading 

comprehension and listening comprehension are in many situations interchangeable 

(Palmer, et al., 1985; Trabasso, 1981). There is also an example where reading 

comprehension in the native tongue was partly explained by listening 

comprehension (Joshi & Aaron, 2000). This strategy, opposite to the one employed 

in this study, seems to work for young grade school children whose listening skill 

in their mother tongue is superior to their reading comprehension skill. 

For this technique to work, I had to control for the effect of the text 

characteristics, and the easiest way to achieve this was the use of listening scripts. 

Needless to say, these were not the scripts of the materials used for listening 

comprehension (the Long Listening Test in this case), but other equivalent scripts. 

With this precaution, it is possible to explain part of the students’ listening 

comprehension as measured by Long Listening Test, that is, the M-LLT, using a 

measure of reading comprehension, M-RCL. 

A simple answer to the first half of this research question “When the 

listening script is used for reading, what is the relationship between listening 

comprehension and reading comprehension?” is that reading comprehension, 

expressed by M-RCL, corresponds to the second stage of long listening 

comprehension M-LLT. 

It is the difficulty associated with the second stage that explains more 
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variance in M-LLT as has already been pointed out. The situation is clearly 

different for short listening, as the difficulty associated with the first stage might be 

just as important a factor for M-SLT. 

There were three reasons for the use of M-RCL for reading comprehension 

even when trying to explain the variance in M-SLT (short listening), and not a 

measure of reading comprehension of scripts for short listening. First, the focus of 

this study is on holistic listening and reading, which means long texts. Second, M-

PHD (phoneme distinction) and especially M-AWR (isolated word recognition) 

were deemed to have a sizable overlap with the reading comprehension of short 

texts. In other words, I assumed that recognizing/knowing the words might cover a 

large part of comprehension in short reading. This is different from holistic reading 

where the skills of integrating information, following the general logical flow, and 

grasping the main ideas of the text are often more important than simple word 

recognition or syntactic parsing at the sentence level. As the reading 

comprehension instrument was designed to tap this latter set of skills, and not 

localized, microscopic, bottom-up skills, even when used to explain the variance in 

M-SLT, it was more appropriate to use M-RCL. Finally, there is an unpublished 

dataset (Aotani, 2009) showing a significantly smaller correlation coefficient 

between short listening comprehension and reading comprehension of short 

listening scripts compared with that between the Short Listening Test and RCL. 

Details of this are in Chapter 6. 
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Regarding the second question “What does it reveal about the listening and 

reading proficiency of the participants?,” I simply reiterate the points already made. 

It revealed how much of the Long Listening Test depends on the second stage of 

input processing. Namely, M-RCL alone was able to explain up to 69% of the 

variance in M-LLT. In doing so, and together with the results of the Short Listening 

Test, it seems to have isolated the weakness of the students concerning their 

listening proficiency; sound and word recognition. Combining these pieces of 

information, I concluded that holistic reading comprehension and listening 

proficiency have much in common, and listening comprehension can benefit from 

reading comprehension in making up for its deficits especially when it is long 

listening. 

 

Research Question 5: Simple But Sound Model of Listening 

Research Question 5 asks: “How well does a simple formulation of listening 

comprehension like the Simple View of Reading or the Component Model of 

Reading capture overall listening proficiency?” 

The purpose here is to identify a simple formula for listening 

comprehension that is comparable to that of the Simple View of Reading and 

compare its performance with that of the Simple View of Reading. I closely follow 

the line of ideas that led to the Simple View of Reading using my own parameters, 

person abilities measured with the battery of tests used in this study, and 

acknowledging the differences along the way. 
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Before exploring different formulations, I examined how well the multiple 

regression formula 

M-LLT = (0.319)M-LCT + (0.344)M-RCL  

predicts M-LLT. The correlation between the actual values of M-LLT and the 

predicted values of M-LLT by the above formula was .821, and .821*.821 = .675. 

Hence, 67.5% of the variance in M-LLT can be explained by this formula. This can 

be compared with the results of an attempt to explain reading comprehension. 

While the approach and the factors considered in the formula are qualitatively 

different, the Simple View of Reading (R = D × C) (P. B. Gough & W. E. Tunmer, 

1986; Hoover & Gough, 1990b) was able to explain 48% of the variance in reading 

comprehension (Joshi & Aaron, 2000, p. 90) and the Component Model of Reading 

(R = D × C + S) (Aaron, 1997; Joshi, 1999; Joshi & Aaron, 2000) accounted for 

58% of the variance in reading comprehension (Joshi & Aaron, 2000, p. 93). Here, 

C, D, and S signify listening comprehension, decoding skill, and processing speed 

respectively. 

To be sure, the multiple regression formula is a result of fitting the linear 

formula to the data obtained, and it is important to be fully aware that this is not the 

same as having a formula first and examining whether it applies to holistic listening 

comprehension of different groups of students. There is also an unignorable 

philosophical difference between the Simple View or Component Model of 

Reading and the approach applied in this study. Both the Simple View of Reading 

and the Component Model of Reading begin with a conjecture, motivated by a 
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large number of accumulated observations and measurements, about the underlying 

abilities/constructs of reading comprehension. The Simple View of Reading 

decomposes reading comprehension into decoding and linguistic comprehension, 

and the Component Model of Reading adds speed of processing to the Simple View 

of Reading as the third independent component of reading. The respective 

researchers use various tests as indicators of these latent components. For example, 

Gough and Tunmer (1986) used listening comprehension of native speaking 

children as a measure of linguistic comprehension and pronunciation of 

pseudowords to measure decoding skills. In another example, Joshi and Aaron 

(2000) used a listening cloze test to measure listening comprehension, which was 

their measure of linguistic comprehension, and the word attack subtest of the 

Woodcock Language Proficiency Battery–Revised (1991), where examinees are 

asked to read 30 nonwords aloud accurately and quickly, to test their decoding skill. 

Their listening cloze test was answered orally, and the participants did not have the 

script in front of them. This is different from the listening cloze where the students 

were asked to write the missing words in the gaps in the written script. However, a 

much larger philosophical difference is that I used the test battery to investigate 

what constructs/subskills underlie listening comprehension of the students and did 

not start with a fixed proposed set of factors and then use the tests as the means to 

operationalize those factors. In the framework of the Simple View of Reading, R = 

D × C, each variable ranges from 0 to 1 (P. B. Gough & W. E. Tunmer, 1986, p. 7), 

while in the current analysis the variables are the Rasch ability measures, which 
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have no lower or upper limit in principle. Because of this, the models are tested in 

numerically different manners. The Simple View of Reading and the Component 

Model of Reading are considered successful if the correlation coefficient between 

reading comprehension R and D × C or D × C + S is large. In other words, for the 

model to be successful, R and D × C or R and D × C + S do not have to be 

numerically close as far as the raw test scores are concerned because the equality in 

R = D × C or R = D × C + S is not so much a numerical equality as a conceptual 

one. We can make them numerically close by rescaling if we indeed have the 

conceptual equality, but that is beside the point. This is also clear from the ranges 

of R, D, and C which are all [0, 1]. In stark contrast to this, multiple regression 

represents an attempt to approximate the numerical values of the dependent 

variable, and its success depends on how close the predicted values are to the 

observed raw values; that is, how small the residuals are. As such, these two types 

of models cannot be directly compared and the accuracy of their predictions 

determined. This is why I compared the correlation coefficients in the beginning of 

this section to show that the predictive powers are roughly comparable. If anything, 

the prediction is numerically better in this study, albeit this should be fully 

expected as an effort was made to adjust the coefficients to make the linear model a 

good fit for the datasets. 

Despite these differences I can still draw a parallel between the two 

approaches. First, while the Simple View of Reading and the Component Model of 

Reading try to explain the development of reading comprehension in native 
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speaking children whose listening ability, including aural decoding skill, is already 

well developed, mine is an attempt to explain the development of listening 

comprehension in speakers of Japanese whose reading skill in English, including 

the ability to decode orthography (visual decoding skill), is much better developed 

than their rudimentary listening comprehension. There is also a parallel and partial 

overlap in the way input comprehension is decomposed into two phases. The 

Simple View and the Component Model include input decoding skill and linguistic 

comprehension as the integral steps of reading comprehension. On the other hand, 

my general analysis so far, and the results of the principal components analysis in 

particular, has similarly revealed the existence of two underlying constructs; one 

concerns comprehending the linguistic content (Component 1) and the other 

concerns decoding aural input (Component 2). Turning our attention to the 

measures used, Hoover and Gough (1990a), as well as Joshi and Aaron (2000), 

used listening comprehension as a measure of linguistic comprehension, and I used 

reading comprehension as a measure of linguistic comprehension, which I called 

meaning formation/processing. They used pronunciation of pseudowords to test the 

visual decoding skill, and I used phoneme distinction tasks (PHD) and aural word 

recognition (AWR) to test aural decoding skill. Note here that decoding often 

means different things to different researchers and some authors such as Gough and 

Tunmer (1986, pp. 6-7) are reluctant to equate decoding with word recognition 

though they stated that their idea of decoding is close to context-free word 

recognition ability, such as the one tested by the Aural Word Recognition Test 
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(AWR). Unlike the clear dichotomy between the decoding and comprehension tests 

used to examine the Simple View of Reading and the clear trichotomy among 

decoding, comprehension, and processing speed for the Component Model of 

Reading, there were two tests whose performances depended on both decoding and 

comprehension in the test battery used in this study: the Dictation Test (DTN) and 

the Listening Cloze Test (LCT). Because one of the major purposes of this study 

was to help language learners and language teachers by making concrete 

suggestions as to what they can incorporate in their daily practice, I purposely 

excluded purely psychometric measures such as the pseudoword reading aloud test, 

and this is the source of the slight incompatibility in design between my 

multiplicative model and the Simple View of Reading. Nevertheless, I felt that their 

descriptions and mine still formed mirror images, though somewhat distorted, with 

reading on one side and listening on the other side of the mirror and decided there 

was sufficient merit to conduct an extended comparative analysis. By extended I 

mean that I freely borrow bits and pieces of ideas from the Simple View of Reading 

and the Component Model of Reading in order to merge them creatively with my 

own bits and pieces in search of a better fitting model. In particular, my 

explorations and analyses are aligned mostly with the Simple View of Reading, as I 

have no explicit measure of processing speed in my test battery. There is also a 

problem of what weight to give to each term if variables are added together 

especially because no established way of doing it in a logical and systematic 

manner is available. However, one caveat that is in order before starting is that “in 
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most data sets [...], the linear combination of decoding and listening comprehension 

predicts reading so well that there is no room for improvement” (Gough & Tunmer, 

1986, p. 7), which might apply equally to listening. 

The Simple View of Reading is described by R = D × C, where R, D, and C 

signify reading comprehension, decoding skill, and linguistic comprehension, 

respectively. Its obvious counterpart for listening would be L = D × C, where 

listening comprehension L replaces reading comprehension R. In terms of actual 

operationalization, L should be M-LLT, the main variable of interest, D could be 

either M-AWR or M-PHD, and C has to be M-RCL judging from the results of the 

principal components analyses. Furthermore, the product of the two candidates for 

D, namely M-AWR × M-PHD, could also serve as a measure of D. When we write 

R = D × C, we regard reading comprehension as a product of the first stage of input 

processing, decoding, and the following stage, linguistic comprehension. Hence, it 

makes sense to also regard decoding as the product of the first stage of phoneme 

capture and the following stage of word recognition. One can argue that word 

recognition, measured as it was in this study, contains phoneme distinction as a 

subskill, and it indeed appears so. This problem is fully acknowledged, and all I am 

claiming here is that the product, representing the interaction between M-AWR and 

M-PHD, makes more sense than a sum if we are to include both terms. The 

correlation coefficient between M-AWR and M-PHD is .417 (p < .0005), so the 

two tests are tapping different abilities in that sense, though M-AWR might be a 

superset of M-PHD as mentioned already. It can similarly be argued that linguistic 
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comprehension C, when operationalized as listening comprehension in the Simple 

View of Reading, includes aural decoding and other subskills that are not 

independent of the mode of input. My linguistic analyses are plagued with these 

and other problems, but, I will ignore these issues for now in order to obtain an 

overall picture of listening proficiency, just as I sometimes ignored, always with 

acknowledgment, the ever present collinearity problem in my multiple regression 

analyses. 

There is another problem with the way the data are expressed now. As 

argued above, I want to consider the product of two variables both because it makes 

good phenomenological sense and because it takes advantage of the symmetry 

between the Simple View of Reading and the view of listening. However, 

multiplying two variables works only if the values are nonnegative. It is easy to see, 

for example, that two fairly low person ability measures of -2 and -3 produce an 

extremely high measure of +6 when multiplied together. In order to circumvent this 

problem, I tried two manipulations. The first is an adjustment of the origin for each 

variable to make the values nonzero. For example, the M-LLT Rasch measures 

range from -1.620 to 2.570, and so I added 1.620 to every value to make them all 

nonnegative; with the new range of .00 to 4.190. This is not a serious problem in 

the sense that the choice of the origin is arbitrary for Rasch analysis. Because of the 

preservation of the linearized interval scaling, this is a preferred option. Needless to 

say, the correlation coefficients among the variables are preserved as well. I will 

express this new measure by D-XYZ as opposed to M-XYZ or Z-XYZ, where D 
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stands for displacement. For the second option, we need only to recall how ability 

measures were derived in Rasch analysis. The person ability mB  is given by  
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I will express this new person ability by E-XYZ as opposed to the original M-XYZ 

or Z-XYZ. Note that  ranges from 0 to 1, and 0
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m

P
P−0mP  is indeed nonnegative. 

However, it is important to be aware that the linear interval scaling of the measure 

is lost by doing this. Table 113 presents performances of the formula for different 

combinations of variables for my listening models L = D × C. For the exponential 

conversion/rescaling, which performed poorly, I also tried multiplying the 

exponential of the best linear approximation for M-LLT, (0.319)M-LCT + 

(0.344)M-RCL, by E-AWR, E-PHD, and E-AWR × E-PHD in the hope that the 

shortcomings of the linear approximation might be compensated for by the 
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inclusion of E-AWR and E-PHD. There is also an option of adding E-AWR, E-

PHD, or E-AWR × E-PHD instead of multiplying by it. However, I did not think 

this was a viable option for it is qualitatively the same as the multiple regression I 

had already performed, and there is the above mentioned problem with determining 

the weight for this term as well. These results are also displayed in Table 113. 

When the product of D-AWR and D-RCL was used, the correlation 

coefficient was .687 (p < .0005), and 47.2% of the variance in D-LLT was 

explained by this product. Hence, this listening equivalent of the Simple View of 

Reading was able to explain just as much variance in listening comprehension as 

the Simple View of Reading did for reading comprehension; Joshi and Aaron 

(2000) reported a figure of 48% for the Simple View of Reading. On the other hand, 

the exponentials did not work nearly as well with E-AWR × E-PHD explaining 

only 37.3% of the variance in E-LLT. As mentioned already, while D-XYZ’s 

preserve both linear interval scaling and the correlation coefficients among 

the variables, that is, the correlation coefficients are the same as those among M-

XYZ’s, E-XYZ’s preserve neither. Therefore, these differential performances 

provide another piece of evidence in support of the soundness of the Rasch-based 

approach. The correlation coefficients among E-XYZ’s are presented in Table 115 

for reference. Note the clear differences between these numbers and those found in 

Table 99. 
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Table 113. Simple Listening Model (Sound Model of Listening) for the Long 
Listening Test 
Model L 

(Listening) 
D (Decoding) C (Comprehension) Correlation 

1 D-LLT D-AWR D-RCL .687*** 
2 D-LLT D-PHD D-RCL .606*** 
3 D-LLT D-AWR × D-

PHD 
D-RCL .570*** 

4 E-LLT E-AWR E-RCL .610*** 
5 E-LLT E-PHD E-RCL .458*** 
6 E-LLT E-AWR × E-PHD E-RCL .410*** 
7 E-LLT E-AWR exp( (0.319)M-LCT 

+ (0.344)M-RCL) 
.565*** 

8 E-LLT E-PHD exp( (0.319)M-LCT 
+ (0.344)M-RCL) 

.371*** 

9 E-LLT E-AWR × E-PHD exp( (0.319)M-LCT 
+ (0.344)M-RCL) 

.290** 

Note. Correlation means the correlation coefficient between L and D × C. LLT = 
Long Listening Test; AWR = Aural Word Recognition Test; PHD = Phoneme 
Distinction Test; LCT = Listening Cloze Test; RCL = Reading Comprehension of 
Listening Scripts Test. E-XYZ is the exponential of the person ability measure M-
XYZ for the test XYZ. D-XYZ is obtained by adding a constant to M-XYZ, so that 
the lowest value for all person abilities for the test XYZ is 0 (see the main text for 
more detail). The formula (0.319)M-LCT + (0.344)M-RCL is the best fit for M-
LLT upon multiple regression. *** p < .0005, ** p < .002 
 

As mentioned at the beginning of this section, “in most data sets [...], the 

linear combination of decoding and listening comprehension predicts reading so 

well that there is no room for improvement” (Gough & Tunmer, 1986, p. 7) by 

considering a product of variables, and it turned out to be the case here as well. I 

noted at the beginning of this section that the multiple regression model 

M-LLT = (0.319)M-LCT + (0.344)M-RCL  

was able to explain 67.5% of the variance compared with 47.2% for L = D × C. For 

that matter, even D-RCL alone accounted for 57.2% (.756*.756) of the variance in 
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D-LLT. Nevertheless, the figure of 47.2% is still in line with the typical figure of 

48% for the Simple View of Reading. 

Even though the main focus was on M-LLT, I decided that the formulation 

L = D × C might be more useful when the parameters and linear regression are not 

performing effectively. Hence, I also tried to explain the variance in D-SLT (the 

displaced version of M-SLT to make it nonnegative) via L = D × C. 

The variance explained was 49.1%, which is on a par with the Simple View 

of Reading and better than any one variable. However, the variance accounted for 

with the multiple regression model was better again at 55.9%. 

Having carried out these preliminary investigations, I now turn my attention 

to fine-tuning the tool and the formula to account for more variance. Let us return 

to the formula L = D × C. Recall that the equality here is a conceptual one in that 

(1) it is about the correlation and not about numerical matching with the exact 

equality holding when the correlation coefficient is unity and (2) the product form 

implies both processes are essential and lack of either means a failure of the entire 

system.  

A corollary to (2) is a semi-quantitative statement that (2)’ L (listening 

comprehension) is zero when D (decoding) or/and C (linguistic comprehension) 

is/are zero. I am saying semi-quantitative as (1) and (2)’ are not necessarily 

mathematically compatible if taken literally; however, I can compromise and 

incorporate both ideas in the theoretical framework as follows. 
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Table 114. Simple Listening Model (Sound Model of Listening) for the Short 
Listening Test 
Model L (Listening) D (Decoding) C (Comprehension) Correlation 

10 D-SLT D-AWR D-RCL .701*** 

Because of (1), there is a large degree of freedom on either side of the 

equation L = D × C. Basically any linear transformation as the ones indicated by 

Smith (2000) can be applied to either side without changing the correlation 

coefficient. Therefore, in order to increase the correlation coefficient and account 

for more variance in L by D × C, other types of adjustments have to be made to the 

formula. As mentioned above, (2)’ is not completely compatible with our 

definition of equality based on the correlation coefficient as D × C = 0 has nothing 

to do with having no correlation per se. In addition, the idea of zero person ability 

for L, D, or C is not compatible with the use of logits as in Rasch analysis. By 

definition, 

Note. SLT = Short Listening Test; AWR = Aural Word Recognition Test; RCL = 
Reading Comprehension of Listening Scripts Test. D-XYZ is obtained by adding a 
constant to the person ability measure M-XYZ for the test XYZ, so that the lowest 
value for all person abilities is 0 (see the main text for more detail). *** p < .0005 
 

ln  has (0
1

P
P

⎛ ⎞
⎜ ⎟−⎝ ⎠

, )∞  as the domain and ( ,−∞ )+∞  as its range. It is zero 

when P = .5, and when the probability of answering the reference item Pm0 is zero, 

the corresponding logits (natural logarithm) is singular. Yet, I would like the ability 

measurement scale to agree with my intuition that no decoding skill (D) or no 

linguistic comprehension (C) implies no listening comprehension. I decided to 

compromise the logarithmic scale with a scale that reaches zero by introducing the
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Table 115. Full Correlation Matrix for the Exponentials of the Variables 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. E-LLT ―― .587** .490** .355** .214* .639** .515** .588** .288** .417** .333** .591** -.036 .062

2. E-SLT .587** ―― .676** .418** .506** .566** .572** .413** .407** .328** .163 .512** -.048 -.019

3. E-DTN .490** .676** ―― .593** .395** .792** .530** .302** .342** .318** .146 .451** -.083 .017

4. E-AWR .355** .418** .593** ―― .410** .628** .324** .415** .403** .269** .219* .243** -.035 .016

5. E-PHD .214* .506** .395** .410** ―― .326** .182 .276** .376** .071 .107 .092 -.115 -.035

6. E-LCT .639** .566** .792** .628** .326** ―― .495** .500** .403** .418** .260** .468** -.068 -.077

7. E-RCT .515** .572** .530** .324** .182 .495** ―― .304** .364** .667** .357** .722** -.132 -.030

8. E-VST .588** .413** .302** .415** .276** .500** .304** ―― .633** .256** .590** .339** .108 -.022

9. E-PVT .288** .407** .342** .403** .376** .403** .364** .633** ―― .431** .663** .362** .120 -.022

10. E-GED .417** .328** .318** .269** .071 .418** .667** .256** .431** ―― .468** .572** .001 -.020

11. E-GGT .333** .163 .146 .219* .107 .260** .357** .590** .663** .468** ―― .292** .134 .007

12. E-RCL .591** .512** .451** .243** .092 .468** .722** .339** .362** .572** .292** ―― -.060 -.001

13. E-MALQ -.036 -.048 -.083 -.035 -.115 -.068 -.132 .108 .120 .001 .134 -.060 ―― .262**

14. E-MALQJ .062 -.019 .017 .016 -.035 -.077 -.030 -.022 -.022 -.020 .007 -.001 .262** ――

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Note. LLT = Long Listening Test; SLT = Short Listening Test; DTN = Dictation Test; AWR = Aural Word Recognition Test; 
PHD = Phoneme Distinction Test; LCT = Listening Cloze Test; RCT = Reading Cloze Test; VST = Vocabulary Size Test; PVT 
= Productive Vocabulary Levels Test; GED = Grammatical Error Detection Test; GGT = The sum of the Gap Filling Test and GRE 
Gap Filling Test; RCL = Reading Comprehension of Listening Scripts Test; MALQ = Metacognitive Awareness Listening 
Questionnaire; MALQJ = MALQ for Japanese. E-XYZ is the exponential of the person ability measure M-XYZ for the test 
XYZ or the z-value Z-DTN for the Dictation Test. * p < .05  ** p < .01. Listwise N = 112



concept of cutoff. In other words, I assume that there are cutoff values for D and C 

under which listening comprehension is impossible despite nonzero values of D 

and/or C. This means that the values of C and D under the cutoffs are as good as 

zero. This also means that the values of C and D should be measured from those 

cutoffs because the cutoff points are playing the role of the origin in a more 

conventional measurement scale on which the Simple View of Reading, for 

example, is usually based. This level of hand-waving approach, despite being a 

mathematical nonsense, is quite common in applications and is known to work. 

Now, recall that the Rasch scale is largely arbitrary, and where zero is located is 

simply a matter of choice. The only meaningful parameter is the distance, the 

interval as in “interval scale”, between two points. We are thus free to move the 

arbitrarily chosen origin, which translates into adding constants to C and D; that is, 

it is possible to substitute (C + m) × (D + n) for C × D, where m and n are arbitrary 

constants. This is not a linear transformation as (C + m) × (D + n) = CD + nC +mD 

+ mn and does not preserve the correlation coefficient with L. 

Because this constant cannot be computed, I tried different possibilities by 

adding positive integers to C and D. The modification of D or D-RCL did not lead 

to any improvement, but the addition of a constant to C (D-AWR) increased the 

correlation coefficient to more than .75. The increase occurred very slowly as I 

added larger and larger constants to C. Therefore, I only tried an increment of 1. 

The correlation reached its maximum when 11 was added to D-AWR and began to 

decrease as the added constant became greater than 11. However, as stated above, 
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the increase in the correlation coefficient was very small after the constant became 

larger than 3. 

Steiger’s z-test was used to assess the significance of the differences among 

the correlation coefficients, using on-line software to compute z and the associated 

one-tailed probability (Garbin, n.d.; Lowry, n.d.). It is one-tailed here as the 

coefficient increased monotonically. The results are displayed in Table 117. 

It appears that the adjustment is 2 to 3 in magnitude and the gain in the 

variance explained can be as much as 9%, making the portion of the total variance 

in long listening (D-LLT) explained by the product model (L = D × C) reach 55-

56%. This is about the same amount as the variance the Component Model of 

Reading typically accounts for (Joshi & Aaron, 2000, p. 93) and more than the 

typical 48% that the Simple View of Reading can explain (Joshi & Aaron, 2000, p. 

90). As is clear from the table, it is not possible to determine the constant in a 

pinpoint fashion due partly to the larger standard errors for extreme values such as 

the lowest person abilities. The SE is .61 for the ability measure of the person with 

the lowest ability, which is almost twice as large as the typical value for this group 

of students. Coincidentally, 58% is also the same as the portion of the total variance 

in M-LLT that M-RCL was able to explain (57.1%) when used as a lone variable in 

a univariate regression. I am aware that adding a very large number to D-AWR 

might make D-AWR × D-RCL behave like 1 × D-RCL for the purpose of 

computing the correlation coefficient. However, D-AWR ranged from 0 to 4.63 and 
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Table 116. Change in the Correlation Coefficient between D-LLT and D × C 
Constant 0 1 2 3 4 5 6 7 8 9 10 11 12 

Correlation .687 .723 .741 .751 .756 .759 .761 .763 .763 .764 .764 .764 .764
Variance .472 .522 .549 .563 .572 .577 .580 .581 .582 .583 .583 .583 .583

Note. D-LLT is obtained by adding a constant to the person ability measure based 
on the Long Listening Test M-LLT, so that the lowest value for all person abilities 
is 0 (see the main text for more detail). “Constant” means the number added to D-
AWR, which is obtained by adding a constant to the person ability measure based 
on the Aural Word Recognition Test M-AWR, so that the lowest value for all 
person abilities is 0 (see the main text for more detail). 
 

Table 117. Significance of the Differences among the Correlation Coefficients 
Const 0 1 2 3 4 5 6 7 8 9 10 11 

0 ―― .0000 .0000 .0001 .0003 .0005 .0009 .0013 .0018 .0023 .0029 .0034
1  ―― .0004 .0013 .0027 .0046 .0071 .0098 .0129 .0160 .0192 .0224
2   ―― .0051 .0100 .0164 .0239 .0319 .0403 .0486 .0568 .0647
3    ―― .0234 .0367 .0513 .0665 .0815 .0961 .1100 .1231
4     ―― .0630 .0855 .1078 .1294 .1498 .1688 .1864
5      ―― .1221 .1510 .1781 .2032 .2262 .2472
6       ―― .1926 .2242 .2530 .2789 .3023
7        ―― .2663 .2977 .3258 .3508
8         ―― .3373 .3668 .3929
9          ―― .4025 .4293
10           ―― .4607
11            ――

Note. “Const” means the added constant. The numbers are precise p-values. 

 

the adjustment was smaller than 5. As a result, the addition of the constant is not 

the reason for the similarity of the numbers in this case. The fact that it was not 

necessary to make any upward adjustment for D-RCL can be interpreted as 

indicating the importance of D-RCL for D-LLT as the lowest ability level the 

students exhibited was about the cutoff mentioned above and it can not go lower. 

On the other hand, the required addition of 2 to 4 to D-AWR needed to improve the 

correlation can be regarded as a sign of the cutoff located below the lowest 
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performance level of the students. Because the cutoff point lies at the lowest level 

required for any comprehension to occur, it is possible to conclude that even a 

lower word recognition skill (AWR) is acceptable for long listening (LLT). This is 

consistent with the indications of the other observations that long listening (LLT) 

requires linguistic comprehension, operationalized as RCL, more than decoding, as 

measured by AWR. 

I also tried the same adjustment with D-SLT. As was the case with D-LLT, 

adding a constant to D-RCL did not lead to a notable increase or decrease of the 

correlation coefficient. When constants were added to D-SLT, I obtained the results 

summarized in Table 118. The difference between .701 and .710, when 1 is added 

to D-AWR, was insignificant with p = .138, and the difference between .701 

and .710, when 2 is added, was insignificant with p = .256. 

 

Table 118. Change in the Correlation Coefficient between D-SLT and D × C 
Constant 0 1 2 3 4 5 6 7 8 9 10 11 12 

Correlation .701  .710  .710 .707 .703 .699 .695 .692 .689 .686  .684  .682 .680 
Variance .491  .504  .504 .499 .494 .489 .483 .479 .475 .471  .468  .465 .462 

Note. D-SLT is obtained by adding a constant to the person ability measure based 
on the Short Listening Test M-SLT, so that the lowest value for all person abilities 
is 0. 
 

It is clear that adjusting D-AWR does not improve the correlation between 

L and D × C, which in turn implies that the cutoff ability level for SLT has already 

been reached by the students. Therefore, SLT requires a higher decoding ability 

than LLT. This is also consistent with previous observations. 

 299



Overall, the model L = D × C was as good as the Simple View of Reading 

in its original formulation and as good as the Component Model of Reading after 

an adjustment to D-AWR, and the results were consistent with previous findings 

such as the close alignment of M-LLT with M-RCL and the significance of the 

input capturing for M-SLT. The former was reflected in the predictive power 

(57.2% of the variance of D-LLT) of D-RCL, which was on a par with the 

productive model L = D × C after the adjustment, and the latter was supported by 

the greater amount of variance in D-SLT explained when D-RCL was multiplied by 

D-AWR. 

 

Another Formulation: Deviation from the Original Decomposition 

Research question 5 itself asks about a formula parallel in principle and 

structure to that of the Simple View of Reading, and that is why I attempted to 

draw as many parallels to that model as I could in the first part of this section. 

However, I also realize that typical reading comprehension tests used to measure R 

and listening comprehension tests to measure linguistic comprehension C in studies 

of the Simple View of Reading are qualitatively different from my tests. For 

example, in their original paper, Hoover and Gough (1990a) used the Interactive 

Reading Assessment System (IRAS) (Calfee, n.d.) to measure reading 

comprehension and listening comprehension. This battery was designed for grade 

school students and their measurement of comprehension was based on the 

understanding of factual information contained in a set of one to three simple 
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sentences. The students were asked to recall as much content of the short passage 

as possible and their understanding was further checked with probe questions fine-

tuned to target setting, initiating event, attempt, and outcome (Hoover & Gough, 

1990a, p. 137). In other words, these are basically tests of bottom-up skills and 

require no extra-textual content. One example passage, which is one of the more 

complex passages given in the test, is shown below. 

“Harriet made many heroic attempts to lead other slaves to freedom in the 

North. Her courage and determination made her an important figure in the 

Nation’s history.” 

 

Needless to say, both the passages and the skills required to score well on a 

test like this are quite different from those required by the reading or listening 

comprehension tests used in this study (i.e., the Long Listening Test and the 

Reading Comprehension of Listening Scripts Test). The conversations and lectures 

in the Long Listening Test are 3 to 5 minutes in length, and there are many 

inference questions. Even the short listening test, which is comparable to IRAS in 

terms of the length of each passage, asks many questions that require bridging 

inferences and understanding of implied meanings. I acknowledge that this is an 

inevitable consequence of the difference in the target audience. Hoover and Gough 

(1990a) were interested in grade school children learning to read in their mother 

tongue, and this study concerns college students acquiring English as a foreign 
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language (see Macaruso & Shankweiler (2010) for a study of  community college 

students). 

One indication of this might be the difference in the skills required by IRAS 

and the Reading Comprehension of Listening Scripts Test. It is not only that the 

Reading Comprehension of Listening Scripts Test requires inferential and holistic 

skills in addition to the skills required by IRAS, but it also appears that those 

additional skills are predominant for the Reading Comprehension of Listening 

Scripts Test. It was already pointed out that decoding is not the same as word 

recognition. Likewise, the Reading Comprehension of Listening Scripts Test does 

not seem to be the same as the measures of linguistic comprehension used in the 

Simple View of Reading. One simplified way to understand the difference is to 

regard linguistic comprehension measured by IRAS as a sequence of decoding 

followed by local, and mainly sentence-level, comprehension, and to regard the 

Reading Comprehension of Listening Scripts Test as a sequence composed of 

decoding, local comprehension, and holistic comprehension, including the use of 

extra-textual contents. In my attempt to emulate the Simple View of Reading, I 

used D-AWR for D and D-RCL for C. While the use of D-AWR might be 

acceptable as an approximation of decoding (P. B. Gough & W. E. Tunmer, 1986, 

p. 7), D-RCL might not sufficiently represent the middle process of local-level 

comprehension. In order to remedy this, I used D-LCT instead of D-AWR and 

examined the product formula L = D-LCT × D-RCL. The merit of using D-LCT is 

that it perhaps covers both the decoding process and the local comprehension 
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process, filling the gap D-AWR × D-RCL had. The demerit is that it is no longer 

clear why it should be a product. Indeed we already know that a linear combination 

of M-RCL and M-LCT, a sum, explains 67.5% of the variance in M-LLT. It turned 

out the product D-LCT × D-RCL, after an upward adjustment of D-LCT by 1, was 

correlated with D-LLT at .811 (accounting for 66% of the variance). Though this 

product formula explained almost as much variance in D-LLT as the weighted sum 

of M-LCT and M-RCL did of M-LLT, the original purpose of comparing and 

emulating the psycholinguistic formula R = D × C with my parameters is lost. 

More generally, regarding the difference between the additive formula of 

multiple regression and the multiplicative formula L = D × C, there is an interesting 

fact that the proponents of the Component View of Reading mention in one of their 

papers that addition (D + C) and multiplication (D × C) did not always produce 

very different predictions (Joshi & Aaron, 2000, p. 90). 

The last research question asks about the overall landscape in which 

listening comprehension operates, the relationships among the components of such 

scenery, and its internal consistency as a listening comprehension system. I 

examine these issues by constructing two types of structural equation models; one 

with two latent variables and the other with three latent variables. 

 

Research Question 6: Structural Equation Modeling 

The research questions addressed in this section are, “How much of the 

overall proficiency profile and the results of other analyses can be captured in one 
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structural equation diagram? What latent constructs can be identified, and how are 

they related to the observed variables as indicators? How consistent is the model 

with the results obtained by other tools of measurement and analysis?” 

 

Structural Equation Modeling 

Correlation studies revealed to what extent the underlying constructs were 

shared by the variables pair-wise. Principal components analysis identified two 

major factors, one associated with sound perception and word recognition and the 

other with a seeming alignment with meaning processing irrespective of the mode 

of input. Multiple linear regression identified linear relations among the variables 

in general and which set of variables are responsible for the variance in M-SLT and 

M-LLT in particular. In order to triangulate and integrate the findings from these 

investigations, I also ran confirmatory and exploratory structural equation modeling 

(SEM) with Amos 7.0 (2006). Structural equation modeling combines correlation 

studies, principal components analysis, and multiple regression analysis in one 

diagram. As Amos can use a data file with missing values, the original file with 179 

cases in addition to the data of 112 students with no missing values was used. The 

sample size was still smaller than the widely accepted smallest sample size of 200 

(Barrett, 2007; Tabachnick & Fidell, 2001, p. 659). However, Tabachnick and 

Fidell also mention that “fewer than 10 subjects per estimated parameter may be 

adequate if the estimated size of effect is large and the measured variables are 

normally distributed” (2001, p. 660). The normality requirement was checked 
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during multiple regression studies, and it was shown that only a few variables such 

as M-RCL and M-LCT, dominated in accounting for the variances of the main 

variables, M-LLT and M-SLT. In addition to the standard chi-square statistic, 

Amos provides numerous parameters of model fit, which are be crucial due to the 

relatively small sample. In this case, structural equation modeling is just another 

device used to examine the data and double check the results already obtained by 

other means. This is a multi-method approach and an extended version of 

triangulation both in the sense the term is used in social sciences and in geometry. 

There are good reasons to conduct structural equation modeling at least on an 

exploratory and confirmatory basis. 

I first test a two-latent-variable model that reflects the result of the principal 

components analysis (Table 102), and then consider a fuller model with three latent 

variables. 

 

Two latent variable model. 

The results of the exploratory principal component analysis indicated that 

the main dependent variables M-LLT and M-SLT load on two separate constructs 

with distinctly different weights. Component 1 concerned linguistic processing for 

meaning irrespective of the mode of input, and Component 2 concerned aural 

perception and word recognition at the phoneme and word level. Because structural 

equation modeling’s latent variables are, in principle, the same as the components 

of principal components analysis, and the coefficients are based on linear 
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regression, it is possible to confirm and reinforce the results of the analyses 

reported so far by shedding further light on the underlying constructs from the 

slightly different angle SEM provides. In the model, Component 1 and Component 

2 are called Capturing (labeled “Capture” in figures) and Processing (labeled 

“Process” in figures), respectively; where Capturing is the Aural Capturing of 

words and sounds and Processing is Meaning Processing of the incoming text both 

at the sentence and more macroscopic levels irrespective of the input mode. 

Before starting, there are three points I would like to make. First, with two 

latent variables and the relative simplicity of the diagrams/relations, identification 

of the model or convergence of the iteration itself is not a problem, provided the 

initial scaling coefficients are set appropriately by fixing any one of the regression 

weights for each latent variable at, for example, 1.0. Rather, the problem lies in 

ensuring insignificance as indicated by the chi-square value, obtaining acceptable 

RMSEA indices, and securing sufficient predictive power of the model. As for the 

null hypothesis for the χ2-test, “The hypothesis is that the observed covariances 

among the measured variables arose because of the relationships between variables 

specified in the model” (Tabachnick & Fidell, 2001, p. 673), and “You can use the 

chi-square statistic to test the null hypothesis that the parameters required to have 

equal estimates are really equal in the population” (Arbuckle, 2006, p. 57), and so, 

an insignificant chi-square value indicates that the hypothesized model should be 

retained. There is also a concept of the power of statistical tests of significance. 

According to Kline (1998, p. 308), “[P]ower is the probability that the results of a 
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significance test will lead to rejection of the null hypothesis when there is a true 

effect in the population.” Similarly, Kaplan (n.d.) puts it as “the probability of 

rejecting the null hypothesis given that the null hypothesis is false.” A script 

generator for SPSS and in R to compute the necessary sample size for the desired 

power as well as the power based on the model parameters, including the sample 

size, is available on the Internet (Gnambs, n.d.; Preacher & Coffman, 2006; The R 

Foundation for Statistical Computing, n.d.). These programs are based on the work 

of MacCallum et al. (MacCallum, Browne, & Cai, 2006; MacCallum, Browne, & 

Sugawara, 1996; MacCallum & Hong, 1997) and Kim (2005). In order to increase 

power, smaller sample sizes can be compensated for by large degrees of freedom, 

which generally mean having more variables in the diagram. However, these large 

degrees of freedom can lead to a significant chi-square test and rejection of the 

model. 

Second, for the identification of the model and for insignificance of the chi-

square value, indicators of the Process latent variable, not shared with the other 

latent variable of Capture, were limited to the three with the highest loadings 

(> .80) on Component 1, namely M-RCL, M-GED, and M-RCT. Note that these 

are associated with the availability of written text. On the other hand, there are only 

two indicators, not shared with the other latent variable of Capture, with high 

loadings (> .70) on Component 2, M-PHD and M-AWR. To compensate for this, I 

also included three shared indicators, M-SLT, M-LCT, and Z-DTN. Subsets of 

these indicators are primarily considered in the following models. 
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Finally, the conspicuous absence of M-LLT, the main variable, from the 

diagrams is not necessarily inconsistent due to the following considerations. The 

loading of M-LLT on Component 1 is not sufficiently high, and its loading on 

Component 2 is too small to become a shared indicator. The latent variables can be 

regarded as representing the two major constructs contributing to M-LLT, and we 

can consider the entire diagram as a picture of how other variables explain parts of 

M-LLT much like what was done with the multiple regression analysis. In this 

view, the dependent variable M-LLT is not included in the diagram just as M-LLT 

is not on the right side of the equality in multiple regression because that is what it 

means to be a dependent variable. 

With these conditions and strategies, the full model with all the indicators is 

presented in Figure 43. The diagrams in Figures 44 through 53 are either subsets of 

the full diagram (Figure 43) or diagrams obtained by replacing M-SLT with M-

LLT. The following is a brief description of the characteristic(s) of each model. 

 

Model 1: The full model with all major indicators. (No M-LLT as explained above.) 
Note that M-SLT, M-LCT, and Z-DTN are indicators of both latent variables 

Model 2: M-LLT replaces M-SLT in Model 1. 
Model 3: M-LCT and Z-DTN have been removed from Model 1. M-SLT is the only 

indicator of both latent variables. 
Model 4: M-LLT replaces M-SLT in Model 3. 
Model 5: M-LCT is the only indicator of both latent variables. 
Model 6: Z-DTN is the only indicator of both latent variables. 
Model 7: M-LCT and Z-DTN are the indicators of both latent variables. 
Model 8: M-SLT and Z-DTN are the indicators of both latent variables. 
Model 9: M-LLT replaces M-SLT in Model 8. 
Model 10: M-SLT and M-LCT are the indicators of both latent variables. 
Model 11: M-LLT replaces M-SLT in Model 10. 
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Note that the base/full model (Model 1) includes all three indicators, M-

SLT, M-LCT, and Z-DTN, which are shared by both latent variables. All other 

models are variants of this base model. Models 3, 5, and 6 have only one of the 

three indicators shared by both latent variables. Models 7, 8, and 10 have only two 

of the three indicators shared by both latent variables, and M-SLT is replaced with 

M-LLT in Models 2, 4, 9, and 11. The purpose of Models 1, 3, 5, 6, 7, 8, and 10 is 

to check the model fit for the base model as well as its portions. On the other hand, 

Models 2, 4, 9, and 11 are tested to check if the same structures that work for M-

SLT also work for M-LLT. This hypothesis was found to be false. 

The indicators of model fit I use to evaluate different models are the chi-

square value, RMSEA, HOELTER (HOELTER .05), and CFI. The nature and the 

criterion as well as the action taken for each indicator are presented in Table 119. 

Some authors believe that the χ2-test is the only statistically sound criterion (Barrett, 

2007). While the statistical power of each model was computed, it was not used as 

one of the primary fit indicators as there is no clear cutoff suggested for adequate 

power in the literature. Similarly, PCLOSE (See the Note of Table 120 for a 

description of PCLOSE.) was not used as a primary fit indicator in favor of 

RMSEA itself though it was also computed and listed. The results of model 

evaluation are summarized in Table 120, where primed model numbers mean the 

size of the database was 179 compared with 112 for unprimed model numbers. The 

database with 179 students had missing values as already mentioned. 
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Figure 43. Two latent variable model with 8 major indicators (standardized 
estimates): the full model. Other models either have this model as a superset or 
were created from this model by substituting variables. (Model 1) “Capture” and 
“Process” are the names given to the two latent variables. SLT = Short Listening 
Test; DTN = Dictation Test; AWR = Aural Word Recognition Test; PHD = 
Phoneme Distinction Test; LCT = Listening Cloze Test; RCT = Reading Cloze 
Test; VST = Vocabulary Size Test; GED = Grammatical Error Detection Test; 
RCL = Reading Comprehension of Listening Scripts Test. M-XYZ is the person 
ability measure for the test XYZ, and Z-DTN is the z-value for the Dictation Test. 
The same notations are used for Figures 44 through 53.
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Figure 44. Two-latent variable model with M-LLT instead of M-SLT (Model 2) 
LLT = Long Listening Test. The same notation is used for the Long Listening Test 
in Figures 46, 51, and 53.
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Figure 45. Two-latent variable model with Capture→M-SLT←Process (Model 3). 
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Figure 46. Two-latent variable model with Capture→M-LLT←Process (Model 4).
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Figure 47. Two-latent variable model with Capture→M-LCT←Process (Model 5). 
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Figure 48. Two-latent variable model with Capture→Z-DTN←Process (Model 6).
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Figure 49. Two-latent variable model with Capture→M-LCT←Process and 
Capture→Z-DTN←Process (Model 7). 
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Figure 50. Two-latent variable model with Capture→M-SLT←Process and 
Capture→Z-DTN←Process (Model 8).
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Figure 51. Two-latent variable model with Capture→M-LLT←Process and 
Capture→Z-DTN←Process (Model 9). 
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Figure 52. Two-latent variable model with Capture→M-SLT←Process and 
Capture→M-LCT←Process (Model 10).
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Figure 53. Two-latent variable model with Capture→M-LLT←Process and 
Capture→M-LCT←Process (Model 11).
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Table 119. Structural Model Fit Indicators 
Indicators Characteristics Criteria and Action 

Chi-square The null hypothesis is that the 
observed covariances arose from 
the relationships, in the population, 
between the variables in the model. 

The model is retained if 
insignificant at p < .05. 

RMSEA (root 
mean square error 
of approximation) 

The square root of the population 
discrepancy function F0 divided by 
the number of degrees of freedom 
(Arbuckle, 2006, p. 537) 

< .05: a close fit 
< .08: reasonable error 
of approximation 
> .10: not desirable 

HOELTER .05 
(p < .05) 
(Hoelter, 1983) 

Hoelter’s critical N is the largest 
sample size for which one would 
accept the hypothesis that a model 
is correct. 

Sample size > N: 
cannot assume the 
model is correct 
Else: accept correctness

CFI (comparative 
fit index) 

The comparative fit index indicates 
incremental model improvement 
over a baseline model. 

> .95: reasonable fit 
(Hu & Bentler, 1999) 

Note. While CFI was once very popular, RMSEA is recently gaining in popularity 
as CFI’s reliance on the baseline model as the reference is problematic (Immekus & 
Maller; Rigdon, 1996). Therefore, RMSEA is my primary fit criterion. In fact, it is 
clear from Tables 120 and 124 that RMSEA is more sensitive than CFI. 
 
 

The results generally supported the soundness of the full model (Model 1), 

its parts (Models 2, 3, 5, 6, 7, 8, and 10), and the general idea of dividing listening 

comprehension into capturing of the incoming signal and processing of the input 

for meaning formation. These are consistent with the findings of the correlation 

studies as well as the principal components analyses, but the models could not 

incorporate M-LLT (Models 2, 4, 9, and 11) and, in that sense, failed to act as a 

check of the findings of the multiple regression analyses. The results shown in 

Table 120 indicate that the inclusion of M-LLT consistently leads to rejection of 

the corresponding model irrespective of the diagram type or co-occurring indicators



Table 120. Results for the Two Latent Variable Models 
χ 2-probability Model Indicators A/R Variance 

Explained 
RMSEA 90% CI PCLOSE HOELTER CFI Power

.05 χ 2, df) (

M-SLT .158  1 M-LCT  .056 [.000, .111] .395 136 .988 .235 (21.549, 16) Z-DTN 
.276 1′    .032 [.000, .079] .682 249 .995 .357 (18.867, 16) 

M-LLT .001 R 2 .67 .113 [.067, .159] .015 76 .956 .235 M-LCT (38.508, 16) Z-DTN 
.002 2′  R .65 .085 [.048, .121] .057 129 .963 .357 (36.463,16) 
.022 3 M-SLT R  .110 [.039, .180] .074 96 .970 .156 (16.345, 7) 
.057 3′    .073 [.000, .131] .217 184 .979 .219 (13.682, 7) 
.004 4 M-LLT R .64 .135 [.072, .203] .018 74 .957 .156 (21.185, 7) 
.001 4′  R .63 .117 [.068, .170] .015 104 .951 .219 (24.175, 7) 
.570 5 M-LCT   .000 [.000, .103] .728 272 1.000 .156 (5.746, 7) 
.608 5′    .000 [.000, .079] .821 462 1.000 .219 (5.429, 7) 
.422 6 Z-DTN   .009 [.000, .117] .602 221 1.000 .156 (7.070, 7) 
.431 6′    .000 [.000, .092] .696 359 1.000 .219 (6.979, 7) 

(Table 120 continues) 

 321



(Table 120 continued) 
M-LCT .466   .000 [.000, .098] .683 204 1.000 .193 7 Z-DTN (10.737, 11) 

.530 7′    .000 [.000, .073] .820 351 1.000 .283 (10.003, 11) 
M-SLT .094  8  .073 [.000, .134] .249 125 .982 .193 Z-DTN (17.493, 11) 

.172 8′    .046 [.000, .098] .490 230 .990 .283 (15.232, 11) 
M-LLT .018 R .64 .099 [.039, .156] .080 96 .969 .193 9 Z-DTN (22.865, 11) 

.007 9′  R .64 .087 [.044, .132] .073 135 .965 .283 (25.984, 11) 
M-SLT .072  10  .078 [.000, .138] .208 119 .982 .193 M-LCT (18.425, 11) 

.121  10′   .053 [.000, .103] .409 212 .987 .283 (16.563, 11) 
M-LLT .000 R .68 .136 [.086, .190] .005 65 .949 .193 11 M-LCT (33.747, 11) 

.000 11′  R .65 .107 [.067, .150] .013 105 .952 .283 (33.488, 11) 

Note. LLT = Long Listening Test; SLT = Short Listening Test; DTN = Dictation Test; LCT = Listening Cloze Test. M-XYZ is 
the person ability measure for the test XYZ, and Z-DTN is the z-value for the Dictation Test. In the Model column, 1, for 
example, means the sample size is 112 (no missing values listwise) and 1′, with a prime, means the sample size is 179 (with 
missing values). The column labeled “Indicators” list the indicators included in each model. The “A/R” in the top cell of the 
second column from the left signifies Accept/Reject (the model). All the models with R entered in this column did not meet at 
least one of the model evaluation criteria. “Variance Explained” means the portion of the variance in M-LLT explained by the 
model. Hence, there is no entry unless M-LLT is included in the diagram. “90%” signifies the 90% confidence interval for 
RMSEA. PCLOSE is the p-value of close fit. The null hypothesis is that the RMSEA is no greater than .05, a close fit. This p  

(Table 120 continues) 
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(Table 120 continued) 
value compares the null hypothesis with the alternative hypothesis that the RMSEA is greater than .05. So if the p is greater 
than .05, then it is concluded that the fit of the model is "close" (Arbuckle, 2006, p. 539). Power was computed at α = .05 with 
the null hypothesis RMSEA of .05 and the alternative hypothesis RMSEA of .08.

 



in the diagram. Again, it might appear that M-LLT should be in the diagram along 

with M-SLT. However, the inclusion of M-LLT in the models always led to 

significant chi-square values and rejection of the model. We can recall Eisenhauer’s 

remark that “the practice of statistics remains as much an art as it is a science, and 

the development of statistical judgment is therefore as important as computational 

skill” (2003, p. 80). My statistical judgment in this case was to look for more latent 

variables. 

 

Three latent variable model. 

The reasonably successful structural equation models still failed to 

incorporate many of the variables in the diagram; most notably M-LLT. I suspected 

that this was due to the omission of one or more latent variables of significance. 

The two-component factor analysis was successful due mainly to the simplicity of 

interpretation. However, evidence is accumulating both to support the similarity 

between listening and reading (the Unitary View) (Danks, 1980; Perfetti, 1985; 

Royer, 1985; Sanders, 1977; Sinatra, 1990; Sticht, et al., 1974) and the differences 

between listening and reading (the Dual Process View) (H. D. Brown, 1994; Lund, 

1991; Maeng, 2006; Mecartty, 2000; Murphy, 1996; Park, 2004; I. Thompson, 

1995). As a result, I decided to relax the condition on the eigenvalue (> 1.0) (Kaiser, 

1960) which led to the two-component factor analysis and followed the 

recommendation by Jolliffe (> .7) (1972). This criterion led to a new three-

component solution. In fact, judging from the scree plot below (Figure 54), it is 
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possible to include another component, for a total of four, given that the plot 

becomes notably flatter after the fourth component (Cattell, 1966; Dunteman, 

1989). However, when this was done, only M-PHD had a highly significant loading 

of .927 on the fourth component, while all other variables had loadings smaller than 

or equal to .306; for these reasons, the four-component solution was discarded. 

The communalities and factor loadings for the three-component solution are 

shown in Tables 121 and 122 below. The three components explained a combined 

total of 73.2% of the variance; with the first, second, and third component 

explaining 56.4%, 9.5%, and 7.4% respectively. 

 
 
Figure 54. Scree plot. 
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Table 121. Communalities 
 Initial Extraction 
M-LLT 1.000 .795 
M-SLT 1.000 .706 
Z-DTN 1.000 .610 
M-AWR 1.000 .673 
M-PHD 1.000 .667 
M-LCT 1.000 .782 
M-RCT 1.000 .747 
M-VST 1.000 .624 
M-PVT 1.000 .798 
M-GED 1.000 .769 
M-GGT 1.000 .804 
M-RCL 1.000 .810 
Note. Extraction method was principal components analysis. LLT = Long Listening 
Test; SLT = Short Listening Test; DTN = Dictation Test; AWR = Aural Word 
Recognition Test; PHD = Phoneme Distinction Test; LCT = Listening Cloze Test; 
RCT = Reading Cloze Test; VST = Vocabulary Size Test; PVT = Productive 
Vocabulary Levels Test; GED = Grammatical Error Detection Test; GGT = The sum 
of the Gap Filling Test and GRE Gap Filling Test; RCL = Reading Comprehension 
of Listening Scripts Test. M-XYZ is the person ability measure for the test XYZ, 
and Z-DTN is the z-value for the Dictation Test. 
 

While the simplicity of the two-component solution has been lost, this 

three-component solution has the following advantages. First, the main variable of 

interest, M-LLT, loads heavily on Component 1 (.842) and very little on the other 

components. In fact, it has the highest loading on Component 1 of all the variables. 

Second, Component 2 clearly concerns written text processing. Finally, Component 

3 is associated with sound processing. Component 1 is the most difficult to 

interpret, and it might not represent a unitary construct. However, unlike in Rasch 

analysis, there is no unidimensionality requirement on latent variables. It appears 

that Component 2 and Component 3 have to do more with input recognition and 
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Table 122. Rotated Component Matrix  
 Component 
  1 2 3 
M-LLT .842   
M-SLT .690  .429 
Z-DTN .569  .495 
M-AWR   .742 
M-PHD   .805 
M-LCT .704  .480 
M-RCT .681 .512  
M-VST .408 .622  
M-PVT  .781  
M-GED .512 .682  
M-GGT  .867  
M-RCL .791 .429  

Note. Extraction Method: Principal Component Analysis. Rotation Method: Varimax with 
Kaiser Normalization. Loadings smaller than .40 are not shown in this table. Shaded 
variables load on one component only. LLT = Long Listening Test; SLT = Short Listening 
Test; DTN = Dictation Test; AWR = Aural Word Recognition Test; PHD = Phoneme 
Distinction Test; LCT = Listening Cloze Test; RCT = Reading Cloze Test; VST = 
Vocabulary Size Test; PVT = Productive Vocabulary Levels Test; GED = Grammatical 
Error Detection Test; GGT = The sum of the Gap Filling Test and GRE Gap Filling Test; 
RCL = Reading Comprehension of Listening Scripts Test. M-XYZ is the person ability 
measure for the test XYZ, and Z-DTN is the z-value for the Dictation Test. 
 

Component 1 is about meaning formation. Further analyses follow in Chapter 6. In 

the SEM diagram, Components 1, 2, and 3 are labeled Process, Written, and Aural 

respectively. 

I first tried including all the variables in the diagram (Model 12; Figure 55), 

reflecting the results of the three-component principal components analysis rather 

faithfully. However, the inclusion of M-GED led to a significant χ2-probability 

of .017 (Table 124), and this variable was removed (Model 13; Figure 56). This is 

consistent with my prior observations that M-GED does not explain much variance 

in M-LLT or M-SLT. As I am mainly interested in explaining the variance in M-

LLT, I also tried including only the four variables with the highest loadings on 
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Component 1. Component 1 is the only component for which M-LLT has a 

significant loading (.842). The other loading figures for M-LLT are .262 and .131 

on Component 2 and Component 3, respectively. This is Model 14 (Figure 57). 

Because standardized regression weights, correlations among the three latent 

variables, and squared multiple correlations were quite similar for Model 13 and 

Model 14, I left all the variables except for M-GED in the diagram. While M-LLT 

loads heavily on Component 1, the multiple regression study showed that its 

variance is best explained by a linear combination of M-LCT and M-RCL, which in 

turn implies M-LLT’s dependence on Aural and Written in the structural model. 

This was investigated as well as the effect of including direct dependence paths M-

LCT→M-LLT and M-RCL→M-LLT in the diagram. Specifications for Models 15 

to 22 are summarized below using Model 14 as the initial reference model. Note 

that the characteristics of Models 12, 13, and 14 have already been discussed in 

detail. 

 

Model 15: Add the arrow Aural→M-LLT to Model 14. Also add the indicators Z-DTN 
and M-VST. 

Model 16: Add Written→M-LLT to and remove Aural→M-LLT from Model 15. 
Model 17: Add Written→M-LLT to Model 15. 
Model 18: Add M-RCL→M-LLT to Model 15. 
Model 19: Add M-LCT→M-LLT and Written→M-LLT to and remove Aural→M-LLT 

from Model 15. 
Model 20: Add M-LCT→M-LLT and M-RCL→M-LLT to and remove Aural→M-

LLT from Model 15. 
Model 21: Add M-LCT→M-LLT, M-RCL→M-LLT , and Written→M-LLT to Model 

15. 
Model 22: Add M-LCT→M-LLT and M-RCL→M-LLT to and remove Aural→M-

LLT and Process→M-LLT from Model 15. 
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Note that Models 18 to 22 are fundamentally different from Models 12 to 17 

as the former contain M-LCT→M-LLT and/or M-RCL→M-LLT, that is, the paths 

coming from another indicator to M-LLT, while the latter only have paths 

connecting latent variables to M-LLT. In addition, Model 22 is unique as it lacks a 

path connecting M-LLT and a latent variable. Generally speaking, paths connecting 

an indicator and either M-SLT or M-LLT are added in order to verify and compare 

with the results of multiple regression as is done by Arbuckle (2006, p. 15). 

The results of model fit analyses are summarized in Table 124 for Models 

12 through 22 (Figures 55 to 65). Models 12 and 12′ were first removed from 

further consideration because of significant χ2-probabilities (p < .05) and relatively 

high values for RMSEA (> .05) and HOELTER .05 (< 112 and < 179 respectively). 

Model 14 and 14′ were dropped for the above mentioned reasons. Models 16 and 

16′ were not included in further investigations in favor of Models 15 and 15′. Major 

parameters indicated that Model 15 was a better fit, and this is in agreement with 

the fact that M-LLT naturally involves aural input rather than written input. Model 

17 was eliminated on similar grounds. In this model, the standardized regression 

weight for Written→M-LLT was .07. At this point, after examining Models 12 

through 17, Models 13 and 15 remain as well as their primed counterparts. While 

Model 13 explains more variance in M-LLT (.80) than Model 15 (.77), this model 

has a theoretical flaw in that M-LLT does not directly depend on the Aural latent 

variable. In addition, other fit parameters presented in Table 124 favors Model 15. 

Hence Model 15 is the choice at this point with Models 18, 19, 20, 21 and 22 still 
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to be examined. These five models are qualitatively different from the others 

already examined, as the measurement model for M-LLT now contains direct 

effects of other observed variables. Due to this philosophical and theoretical 

difference, I do not believe that Model 15 should be compared with Models 18, 19, 

20, 21 and 22. Furthermore, Models 18, 19, 20, and 21 are different from Model 22 

which is lacking the path Process→M-LLT as pointed out already. Just as is the 

case with principal components analysis, the idea of the structural models is to 

explain the observed variables as a linear combination of fewer latent variables. In 

Models 18 through 21 (Figures 61 through 64), I introduced many paths connecting 

observed variables in an attempt to account for the portions of the variances 

deriving from other latent variables than Aural, Written, and Process, even at the 

expense of ease of interpretation of the diagram. As you can see, however, the 

models are actually explaining less variance in M-LLT, and my attempts failed 

despite good model fit parameters. In particular, Model 21, which was included 

more for the sake of completeness than for its theoretical merit, showed an internal 

logical inconsistency as the standardized weight for Aural→M-LLT was negative 

(-.09). Finally, Model 22 (Figure 65) was included in order to check for its 

agreement with the results of multiple regression for M-LLT. The result of the 

multiple regression study was: 

ZM-LLT = (0.447)ZM-LCT + (0.879)ZM-RCL, 

where ZM-XYZ denotes the z-score of M-XYZ, while the standardized weights for 

M-LCT→M-LLT and M-RCL→M-LLT were .40 and .52 respectively. There is 
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only a qualitative agreement between the two sets of coefficients. On the other hand, 

the variance explained by the multiple regression was 67.5% and a very similar 

68% by Model 22. Due to the relatively significant correlation of .583 between M-

LCT and M-RCL and also due to the small correlation coefficient of .109 between 

them when controlled for M-LLT, the two variables M-LCT and M-RCL might be 

interchangeable to a significant extent. This partially explains the poor agreement 

of standardized coefficients and standardized weights between multiple regression 

and SEM. Needless to say, additional constraints for SEM, compared with multiple 

regression, is another ever existing source of this disagreement. There is obviously 

a significant difference between minimizing the sum of residuals in the method of 

least squares (multiple linear regression) (Norušis, 2008, p. 238) and minimization 

of a discrepancy function for maximum likelihood estimation (structural equation 

modeling) (Arbuckle, 2006, p. 527). As noted in the Rasch analysis, the Phoneme 

Distinction Test did not provide a very good measure of the students’ listening 

ability. In particular, it failed to measure the abilities of the participants at the high 

end of the spectrum, as 13 students achieved the maximum measure. As a result, 

M-PHD might not be an adequate indicator of the latent variable, Aural, so this is 

by no means a perfect model. However, it is clear that the multiple regression and 

structural modeling results are in good qualitative agreement. 

I further investigated the differences among the nested Models 13, 15, and 17 

by conducting 2χ  difference tests (Kline, 2005, pp. 146-147; Werner & 

Schermelleh-Engel, 2010) and examining the significance levels of the regression 
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weights in order to gather additional evidence to support the superiority of Model 

15. As explained earlier, Model 15 is obtained by adding the path Aural→M-LLT 

to Model 13 and by removing the path Written→M-LLT from Model 17. In other 

words, Model 15 is a result of model building based on Model 13 and a product of 

model trimming starting from Model 17. Let be 2
m

2
nχ χ−2

,m nχ  and  be 

; where 

,m ndf

2
lχ

2χmdf df− n  denote the -statistic for Model l and  signifies the 

degrees of freedom for Model l. Then, we have  

and , which leads to a p-value of .0954 (Walker). Because this is a model 

building process, the test does not support the addition of the path Aural→M-LLT 

(Kline, 2005). On the other hand, the p-value for  

and  is .6671, which strongly suggests that Model 15 does not require the 

addition of the path Written→M-LLT. Hence, the 

ldf

2
13,15 41.440 38.660 2.780χ = − =

13,15 1df =

2
15,17 38.660 38.475 0.185χ = − =

15,17 1df =

2χ  difference tests favor Model 

15 against Model 17 but marginally fail to support the superiority of Model 15 over 

Model 13. I also examined the p-value for  and 

 and found it to be .2270. Overall, it appears that the quality of model fit 

is the best for Model 15 and deteriorates as a path is either eliminated from or 

added to Model 15 to produce Models 13 and 17, albeit the evidence is weak. On 

linguistic grounds, however, it is desirable to have the path Aural→M-LLT in the 

model as M-LLT is one type of listening after all. Because a mechanical and strict 

application of p < .5 criterion does not clearly indicate the necessity of Aural→M-

LLT, I further investigated the significance of all the regression weights for Models 

2
13,17 41.440 38.475 2.965χ = − =

13,17 2df =
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13, 15, and 17. The results are summarized in Table 123. The computations of 

these figures are based on the unstandardized solution, but the significance of the 

standardized and unstandardized estimates are identical (Garson, 2011). 

Though the differences among the significance levels are similar, it is 

notable that MRCL←Written is significant only for Model 15. This is important as 

MRCL has a loading of .429 on the Written component (Table 122). In the three-

component principal component analysis, M-LLT exhibited very small loadings of 

less than three on the Written and the Aural component. Therefore, it might be 

reasonable that the presence and the absence of either MLLT←Aural or 

MLLT←Written have a little effect on how well the model fits. I decided to include 

MLLT←Aural and choose Model 15 as the best fitting model, not only because it 

incorporates MRCL←Written successfully, but also because there is some 

preliminary evidence, in the form of higher loadings on the third component, of the 

importance of  the genuine listening skill for more advanced learners (Aotani, 

2009). 

In conclusion, based on the fit parameters, the agreement with the data of 

person abilities, the explanatory power due to theoretical soundness, and the ever 

important notion of simplicity, the best model is Model 15. This model has the 

advantage of using or sharing the three latent constructs of Aural, Written, and 

Process among the observed variables in a manner that reflects the results of the 

three-component principal components analysis quite faithfully. It also reflects the 

fact that M-GED does not contribute much to listening comprehension. 
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Table 123. Significances of Regression Weights 

Path C.R.13 C.R.15 C.R.17 p13 p15 p17 
MPHD ← Aural 5.104 5.169 5.168 *** *** *** 
MAWR ← Aural       
MPVT ← Written 8.241 8.247 8.255 *** *** *** 
MGGT ← Written       
MLLT ← Process       
MLCT ← Process 5.247 5.213 4.901 *** *** *** 
MLCT ← Aural 4.918 5.417 4.737 *** *** *** 
MRCL ← Process 6.851 6.569 6.507 *** *** *** 
MRCL ← Written 1.945 2.234 1.775 .052 .026 .076 
MSLT ← Aural 3.800 4.179 3.691 *** *** *** 
ZDTN ← Process 3.063 3.215 3.132 .002 .001 .002 
ZDTN ← Aural 4.311 4.845 4.624 *** *** *** 
MVST ← Process 2.371 2.194 2.197 .018 .028 .028 
MRCT ← Written 3.782 4.101 3.393 *** *** *** 
MVST ← Written 5.122 5.588 5.503 *** *** *** 
MSLT ← Process 5.153 5.392 4.959 *** *** *** 
MRCT ← Process 5.333 5.111 5.103 *** *** *** 
MLLT ← Aural  1.794 1.714  .073 .087 
MLLT ← Written   .422   .673 
Note. C.R.13, C.R.15, and C.R.17 are the critical ratios for the regression weights 
in Models 13, 15, and 17, respectively. These ratios are approximately normally 
distributed and used to compute the p-values p13 for Model 13, p15 for Model 15, 
and p17 for Model 17. The rows for MAWR←Aural, MGGT←Written, and 
MLLT←Process have no entries as the regression estimates for these paths were 
fixed at 1.00 for model identification. However, the blank cells in the rows for 
MLLT←Aural and MLLT←Written are due to missing paths. The regression 
weight for the path MLLT←Process was fixed as it has been shown repeatedly and 
decisively in this thesis that this path is highly significant, while the weights for the 
remaining paths were fixed as it is not crucial for the current study to examine these 
paths closely. Note that the t-distribution is more exact as it takes the sample size 
into account (Arbuckle, 2006, p. 35). However, our sample size of 112 is 
sufficiently large, and AMOS’s output based on the normality assumption is 
acceptable here. 



Table 124. Three Latent Variable Models 
χ 2-probability Variance 

Explained 
HOELTERχ 2, df) ( .05 Model Indicators A/R RMSEA 90% CI PCLOSE CFI Power 

.017 
.80 .067 [.029, .099] .192 102 .974 .438 12 All 12 R (66.156, 44) 

.038 
.82 .048 [.012, .074] .524 174 .981 .667 12′  R (61.998, 44) 

.210 
13 All but M-GED  (41.440, 35) .80 .041 [.000, .083] .597 134 .991 .378 

.466 
13′   (35.039, 35) .81 .002 [.000, .054] .924 253 1.000 .584 

All but M-GED with four 
major indicators of Process 

.054 
14  (31.076, 20) .81 .071 [.000, .117] .225 113 .980 .267 

.137 
14′   (26.941, 20) .81 .044 [.000, .083] .553 208 .989 .411 

All but M-GED with  
15 Aural→M-LLT  

.267 
(38.660, 34) .77 .035 [.000, .080] .657 140 .993 .371 

.659 
15′   (30.115, 34) .77 .000 [.000, .045] .969 288 1.000 .574 

All except M-GED with  
16 Written→M-LLT  

.189 
(41.041, 34) .79 .043 [.000, .085] .564 132 .990 .371 

.475 
16′   (33.843, 34) .79 .000 [.000, .054] .924 256 1.000 .574 

All except M-GED with  
Aural→M-LLT and 
Written→M-LLT 17  

.235 
(38.475, 33) .77 .039 [.000, .083] .616 137 .992 .364 

.661 
.76 .000 [.000, .046] .968 290 1.000 .564 17′   (29.112, 33) 

All except M-GED with  

18 
Aural→M-LLT and M-
RCL→M-LLT  

.239 
(38.382, 33) .74 .038 [.000, .083] .620 138 .992 .364 

(Table 124 continues) 
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(Table 124 continued) 

18′   
.668 

(28.969, 33) .73 .000 [.000, .045] .969 292 1.000 .564 

19 

All except M-GED with  
M-LCT→M-LLT and 
Written→M-LLT  

.476 
(32.815, 33) .74 .000 [.000, .069] .821 161 1.000 .364 

19′   
.712 

(28.048, 33) .74 .000 [.000, .043] .976 301 1.000 .564 

20 

All except M-GED with  
M-LCT→M-LLT and M-
RCL→M-LLT  

.511 
(32.106, 33) .71 .000 [.000, .067] .842 164 1.000 .364 

20′   
.684 

(28.646, 33) .70 .000 [.000, .044] .972 295 1.000 .564 

21 

All except M-GED with M-
LCT→M-LLT, M-RCL→ 
M-LLT, Aural→M-LLT, and 
Written→M-LLT  

.431 
(31.714, 31) .71 .014 [.000, .073] .782 158 .999 .350 

21′   
.696 

(26.514, 31) .70 .000 [.000, .045] .971 303 1.000 .543 

22 

All except M-GED with M-
LCT→M-LLT and  
M-RCL→M-LLT, but without 
Aural→M-LLT, Written→M-
LLT, and Process→M-LLT  

.446 
(34.448, 34) .68 .011 [.000, .070] .806 157 .999 .371 

22′   
.573 

(31.862, 34) .66 .000 [.000, .050] .952 272 1.000 .574 
Note. “Aural”, “Process”, and “Written” are the labels of the three latent variables. GED = Grammatical Error Detection Test; 
RCL = Reading Comprehension of Listening Scripts Test. M-XYZ is the person ability measure for the test XYZ. See the Note 
of Table 120 for the meanings of the other terms and notations. 
aThis is the proportion of the total variance in M-LLT explained by the model as measured by the squared multiple correlation. 
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Figure 55. Three-latent variable model with all 12 indicators: Model 12 “Aural”, 
“Process”, and “Written” are the labels of the three latent variables. LLT = Long 
Listening Test; SLT = Short Listening Test; DTN = Dictation Test; AWR = Aural 
Word Recognition Test; PHD = Phoneme Distinction Test; LCT = Listening Cloze 
Test; RCT = Reading Cloze Test; VST = Vocabulary Size Test; GED = 
Grammatical Error Detection Test; RCL = Reading Comprehension of Listening 
Scripts Test; PVT = Productive Vocabulary Levels Test; GGT = The sum of the Gap 
Filling Test and GRE Gap Filling Test. M-XYZ is the person ability measure for 
the test XYZ, and Z-DTN is the z-value for the Dictation Test. The same notations 
are used for Figures 55 through 65. 
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Figure 56. Three-latent variable model with all 12 Indicators except for M-GED: 
Model 13. 
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Figure 57. Three-latent variable model without M-GED and only with M-RCL, M-
LCT, M-SLT, and M-RCT (four major indicators of Process, or Component 1, 

other than M-LLT): Model 14.
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Figure 58. Three-latent variable model without M-GED with Aural→M-LLT: 
Model 15. 
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Figure 59. Three-latent variable model without M-GED with Written→M-LLT: 
Model 16. 
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Figure 60. Three-latent variable model without M-GED with Aural→M-LLT and 
Written→M-LLT: Model 17. 
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Figure 61. Three-latent variable model without M-GED with Aural→M-LLT and 
M-RCL→M-LLT: Model 18. 
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Figure 62. Three-latent variable model without M-GED with Aural→M-LLT and 
Written→M-LLT: Model 19. 
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Figure 63. Three-latent variable model without M-GED with M-LCT→M-LLT and 
M-RCL→M-LLT: Model 20. 
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Figure 64. Three-latent variable model without M-GED with M-LCT→M-LLT, M-
RCL→M-LLT, Aural→M-LLT, Written→M-LLT: Model 21.
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Figure 65. Three-latent variable model without M-GED with M-LCT→M-LLT 
and M-RCL→M-LLT but without Aural→M-LLT, Written→M-LLT, and 
Process→M-LLT: Model 22. 
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CHAPTER 6 

DISCUSSION 

 

The purpose of this chapter is threefold; to summarize the key findings and 

the answers to the research questions from Chapter 6, to further interpret and 

discuss those results, and to provide an overall framework of interpretation for the 

results of the entire investigation. To that end, I revisit each of the research 

questions with an interpretive summary first and then further interpret all the 

findings in a unified manner at the end of the chapter by providing another 

interpretive summary of those summaries. 

 

Proficiency Profile 

My first set of research questions concerns the proficiency profile of the 

students as revealed by the test battery. 

 

Research question 1a. What is the proficiency profile of a group of Japanese 

university students studying at a prestigious national university? On what tests do 

they excel and what subskills, particularly those concerning listening, do those tests 

correspond to? 

 

Research question 1b. What are the implications of their proficiency profile for 

teaching and learning? 
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I first compared the test scores of the Kyoto University students with those 

of examinees from around the world. Kyoto University students scored 

significantly lower than an average examinee in the short listening section of the 

TOEFL PBT (p < .05) and the gap filling section of the GRE (p < .05), but 

significantly higher than an average examinee in the gap filling section of the 

TOEFL PBT (p < .05). There was no statistically significant difference between the 

Kyoto University students and an average TOEFL PBT examinee in the 

grammatical error detection section (p < .084). The significant differences found 

for the Short Listening Test agrees with other studies of this kind about Japanese 

college students (Manto, 1995). On the other hand, the insignificant result for the 

Grammatical Error Detection Test runs counter to the popular belief. One reason 

might be the difference between knowing and using. While explicit grammatical 

knowledge, such as the names of parts of speech and what sentence structures and 

types exist, of Japanese students might be strong, it might not always translate 

directly into the proper use of that knowledge to make grammatical judgments. As 

the latter ability is required in the grammatical error detection section of the 

TOEFL PBT, it is reasonable to expect this insignificant result. Grammatical 

knowledge possessed by most Japanese college students is declarative, while the 

knowledge required on the Grammatical Error Detection Test is largely procedural. 

It is common knowledge that Japanese students often fail to take advantage of their 

declarative knowledge of English language to communicate well and to make 
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linguistic judgments as these activities require procedural knowledge of the 

language as well. It appears the insignificant result for the Grammatical Error 

Detection Test is another example of this general tendency. In addition, the English 

section of Kyoto University’s entrance examination consists exclusively of 

translations of paragraph length passages from English to Japanese and Japanese to 

English. The examination does not test the students’ knowledge of grammar, 

declarative or procedural. This might be another contributing factor to the 

insignificant result. The only test in the test battery designed for native speakers is 

the GRE Gap Filling Test. As such, it is reasonable to observe a significant 

difference for this test at p < .0005. 

As for the implications for teaching and learning (research question 1b), 

there is a clear indication that Kyoto University students should improve their 

bottom-up processing. Developing better sound perception and aural word 

recognition skills is crucial if the passage offers relatively few contextual clues. 

 

Tests 

The second set of research questions concern the interrelations among and 

the measurements made by the tests in the battery. 

 

2a. How are the different test scores related to one another? 

2b. What do the results indicate about the relationships among the subskills of 

and/or the factors affecting L2 listening comprehension? 
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2c. What are the components of the necessary and sufficient minimal set of such 

tests for assessment purposes? 

 

The full correlation matrix for the Rasch measures (denoted as M-XYZ) and 

Z-DTN (the z-value for the Dictation Test) was examined first. The Short Listening 

Test was more strongly correlated with such aural tests as the Dictation Test, the 

Aural Word Recognition Test, and the Phoneme Distinction Test. To the contrary, 

the Long Listening Test was more strongly correlated with the tests requiring 

context-based judgments and a more holistic understanding of the passage. Typical 

examples include the Listening Cloze Test, RCT, GGT, and Reading 

Comprehension of Listening Scripts Test. It is particularly notable that the Reading 

Cloze Test, GGT, and Reading Comprehension of Listening Scripts Test require 

reading and no listening despite their significant correlation with the Long 

Listening Test. The variable of most interest is the M-LLT; its correlation 

coefficients ranged from .295 with M-PHD to .756 with M-RCL. Let us denote the 

correlation between X and Y by CORR(X, Y). Steiger’s z showed that the 

difference between CORR(M-LLT, M-RCL) and CORR(M-SLT, M-RCL) is 

significant at p < .05 (Steiger’s z = 2.080), and the differences between CORR(M-

LLT, M-AWR) and CORR(M-SLT, M-AWR) and between CORR(M-LLT, M-

PHD) and CORR(M-SLT, M-PHD) are close to being significant at p < .05 

(Steiger’s z = -1.838 and -1.481, respectively). Two-tailed values for p < .05 and p 

< .01 are 1.96 and 2.58 for Steiger’s z. As Steiger’s z is proportional to 3N − , the 
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difference  between CORR(M-LLT, M-AWR) and CORR(M-SLT, M-AWR) 

would be significant at p < .05 and p < .01 if the sample size N were 127 and 218, 

and the difference between CORR(M-LLT, M-PHD) and CORR(M-SLT, M-PHD) 

would be significant at p < .05 and p < .01 if the sample size N were 194 and 334. 

The indication of Steger’s z is consistent with our previous observations. Because 

of these differences, the Long Listening Test is not correlated with the Short 

Listening Test as strongly as with other variables. In fact, CORR(M-LLT, M-RCL), 

CORR(M-LLT, M-LCT), and CORR(M-LLT, M-RCT) are greater than CORR(M-

LLT, M-SLT). 

Principal components analysis was conducted to answer research question 

2b. There are two major components. The first component, Component 1, has high 

loadings for M-RCL (reading comprehension), M-GED (finding grammatical 

errors), and M-RCT (reading cloze). This component is associated with the 

availability of written text and its processing at different levels. On the other hand, 

Component 2 exhibits high loadings for M-PHD (phoneme distinction) and M-

AWR (aural word recognition) and seems to be associated with listening, that is, 

capturing sounds, at different levels. Variables such as Z-DTN (dictation) and M-

LCT (listening cloze test) load on both components as they involve listening as 

well as a text written either by others or by the test takers themselves. My 

conjecture at this point is that the loading of Z-DTN on the second component, 

which concerns written texts, is more due to the act of reading of their own texts to 

guess the parts they were unable to aurally capture than the act of writing itself 
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required by dictation. This is because reading written texts, and not writing, seems 

to be the common element shared by the other variables with high loadings on 

Component 1. 

M-LLT loads only on Component 1, and M-SLT loads on both Component 

1 and Component 2.  It is conspicuous that M-LLT has a small loading of .339 on 

Component 2. The Long Listening Test and the Short Listening Test are 

qualitatively different at least for the participants of this study. Findings from our 

principal components analysis strongly corroborate the conclusions drawn from the 

correlation study. 

Regarding the necessary and sufficient minimal set of tests for assessment 

purposes (research question 2c), the choice depends on what skills are assessed, 

and the answer to this question remains incomplete and inconclusive even in the 

presence of a clear purpose. The results of the factor analysis provide one potential 

guideline in choosing an appropriate set of tests; tests with high loadings on both 

components for overall listening proficiency or to measure the short listening type 

skills, those with high loadings on Component 1 to measure holistic listening skills, 

and those which load mainly on Component 2 to assess more genuine listening 

ability including sound and word recognition. To go beyond these qualitative and 

narrative descriptions into more quantitative explanations, we also performed 

multiple regression analyses. These answer the next set of research questions. 
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Variance in Listening 

Research question 3a. How much variance in L2 listening comprehension can be 

explained by the predictors measured in this study? How is the variance partitioned 

among the predictors? 

Research question 3b. What do the results indicate about the total variance in L2 

English listening comprehension of the participants? 

 

Multiple regression analyses were conducted to assess the amount of 

variance in listening comprehension, LLT and SLT, accounted for by other tests 

(research question 3a). This helps deepen our understanding of what subskills 

contribute to long and short listening comprehension quantitatively by shedding 

light on the target skills from a different angle. The dependent variables are M-LLT 

and M-SLT, with the main focus on M-LLT. 

The variable M-LLT is best described by a linear combination of M-LCT 

and M-RCL, which successfully accounted for 67.5% of the variance in M-LLT. 

We have 

M-LLT = (0.319)M-LCT + (0.344)M-RCL  

or  

ZM-LLT = (0.447)ZM-LCT + (0.879)ZM-RCL, 

where ZM-XYZ denotes the z-score of M-XYZ. 

Similarly, for M-SLT, we arrived at a formula with a constant term 

M-SLT = (0.357)M-LCT + (0.247)M-RCL + (0.104)M-PHD – 0.320 
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or 

ZM-SLT = (0.368)ZM-LCT + (0.389)ZM-RCL + (0.185)ZM-PHD, 

which accounted for 57.1% of the variance. Appropriate caution was taken in 

dealing with regression through the origin (RTO) as described in detail in Chapter 5. 

Quite unexpectedly, a small subset of the variables was able to explain the largest 

amount of variance in the multiple regression analysis. For M-LLT, M-RCL makes 

a greater contribution than M-LCT. On the other hand, of the three variables, M-

LCT, M-RCL, and M-PHD, in the formula for M-SLT, the contribution of M-LCT 

was larger than that of M-RCL. While M-PHD accounts for a small portion of M-

SLT, it is a significant factor only for short listening. The formula for M-LLT (long 

listening) is remarkable in the sense that only M-LCT involves actual listening and 

the dominant variable, M-RCL, exclusively concerns reading. These results are in 

good general agreement with those of the correlation study and principal 

component analysis. 

The second half of research question 3a asks about partitioning the 

variances among the predictors. This question was answered by systematically 

including variables one at a time. When bivariate linear regression was tried for M-

LLT as the dependent variable without a constant or an intercept term, M-RCL 

causes an R square change of .548 (p < .0005) as a lone variable, while M-LCT 

alone causes an R square change of only .030 (p = .066). On the other hand, the R 

square change is .496 (p < .0005) for M-LCT as a lone variable when a nonzero 

constant term is included. Motivated by this observation, I developed the following 
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conjecture about the linear relationships involving LLT (the raw scores on the Long 

Listening Test, not to be confused with M-LLT), RCL (the raw scores on the 

Reading Comprehension of Listening Scripts Test), and LCT (the raw scores on the 

Listening Cloze Test). 

Consider LLT and RCL first. In light of the similarity between reading and 

listening comprehension, except for the mode of input (Figure 66), and also due to 

the fact that the success rate of capturing the incoming text in reading is very high 

compared with listening (e.g., word recognition), the linearity assumption of the 

relationship between reading and listening, that is, (listening comprehension) = a × 

(reading comprehension) + b where a and b are constants, leads automatically to 

direct proportionality without a constant term. In this picture, listening should also 

fail completely if the processing of written texts, which is basically the same as the 

processing of spoken texts once the aural input is successfully captured (labeled 

“Comprehension” in Figure 66), cannot succeed. When the participants fail to 

understand reading passages, it is most likely due to the second half of the 

processing (labeled Comprehension in Figure 66), which takes place after the input 

is successfully captured in the first stage; this second half is largely shared with 

listening, as indicated in Figure 66. Failure in reading very often equals the failure 

of the second half of reading, which in turn has to imply failure of listening or the 

second half thereof. When linearity is assumed, this forces the constant term b to be 

zero, leading to a direct proportionality between reading comprehension and 
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listening comprehension (but not between M-RCL and M-LLT as explained later in 

this chapter). 

To recapitulate, there is a significant overlap of skills between reading and 

listening in this view. In particular, after the input is captured successfully, many 

aspects of its processing are regarded as nearly identical. In Chapter 2 Review of 

the Literature, I mentioned that there is mounting evidence that the difference 

between reading and listening is more than that of the input mode (H. D. Brown, 

1994; Lund, 1991; Maeng, 2006; Mecartty, 2000; Murphy, 1996; Park, 2004; I. 

Thompson, 1995), but it also appears true that there is general agreement as to the 

similarity between the second half (labeled “Comprehension” in Figure 66) of 

reading and listening (Danks, 1980; Perfetti, 1985; Royer, 1985; Sanders, 1977; 

Sinatra, 1990; Sticht, et al., 1974). 

 

Aural Capture

Visual Capture

Comprehension

Listening

Reading

often problematic

mostly successful
 

Figure 66. Unitary view of the second half of input processing. The captions often 
problematic and mostly successful refer to our students. A more detailed 
description of this model can be found in Chapter 5. 
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On the other hand, the relationship between the performances on the Long 

Listening Test and the Listening Cloze Test, as reflected on the raw scores on the 

Long Listening Test and the Listening Cloze Test (but not between M-LCT and M-

LLT as explained below), might be that of partial overlap, and even a complete 

failure of one does not imply the same for the other. This implies necessity for a 

constant term in any linear relationship between the raw scores on the Long 

Listening Test and the Listening Cloze Test. Even a complete failure of one skill 

would lead only to a partial failure of the other if there is a constant term. 

This conjecture was indeed supported by an additional simple regression 

analysis of the relationships between LLT (raw scores) and RCL (raw scores) as 

well as between LLT and LCT (raw scores). When simple regression was tried with 

LLT as the dependent variable and RCL as the independent variable, the constant 

term was insignificant at p = .858. On the other hand, the constant was significant 

at p < .0005 when LCT was the independent variable. Note again that these are the 

raw scores before Rasch analyses. 

Unfortunately, these straightforward arguments do not apply to the 

relationships among M-LLT, M-LCT, and M-RCL because the value of 0 for these 

variables does not mean that the corresponding ability is zero. Rather, it simply 

means that the ability is equal to the average difficulty level of the items, and it is 

somewhat arbitrary in that sense. A proper interpretation of the lack of a constant 

term in this case is “when the predictor variables, M-LCT and M-RCL, are each 

about the mean of the corresponding item difficulty, fixed at 0, so is the dependent 
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variable M-LLT”. This interpretation is valid only when, in an ideal case, the mean 

of the person ability estimates are the same as the mean of the item difficulties, 

where the interpretation simplifies to “when the predictor variables, M-LCT and 

M-RCL, are each about the mean of all the examinees, so is the dependent variable 

M-LLT.” As noted already during the validation procedures in Chapter 4, this ideal 

situation rarely happens (Table 125). 

 

Table 125. Mean Values of Person Abilities 
Variable M-LLT M-SLT M-AWR M-PHD M-LCT M-RCT M-VST M-PVT 

Mean 0.366 -0.042 -0.971 1.869 -0.861 -0.748 0.789 0.418 
    

Variable M-GED M-GGT M-GFT M-GGF M-RCL M-MALQ M-MALQJ  
Mean 1.295 0.479 2.166 -0.978 1.757 0.188 0.075  

Note. LLT = Long Listening Test; SLT = Short Listening Test; AWR = Aural 
Word Recognition Test; PHD = Phoneme Distinction Test; LCT = Listening Cloze 
Test; RCT = Reading Cloze Test; VST = Vocabulary Size Test; PVT = Productive 
Vocabulary Levels Test; GED = Grammatical Error Detection Test; GGT = The sum 
of the Gap Filling Test and GRE Gap Filling Test; RCL = Reading Comprehension 
of Listening Scripts Test; MALQ = Metacognitive Awareness Listening 
Questionnaire; MALQJ = MALQ for Japanese. M-XYZ is the person ability 
measure for the test XYZ. 
 

As for M-SLT, we already know that the Short Listening Test requires more 

sound recognition and aural word recognition skills, while a good performance on 

Long Listening Test depends more on holistic abilities to form and process 

meaning. This is reflected in the amount of variance each variable can account for. 

For M-LLT, the addition of M-RCL was associated with an R square change of 

between 55% and 70%, but the addition of M-LCT caused an R square change of 

3% to 50%. On the other hand, for M-SLT, the addition of M-LCT led to an R 

square change of 8% to 40%, and addition of M-RCL caused an R square change of 
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9% to 42%. It appears that the roles played by M-RCL and M-LCT are indeed 

different, if not reversed, for M-LLT and M-SLT. 

Answers to research question 3b are somewhat redundant as a large part of 

them is a summary of the analyses and findings so far. A detailed summary can be 

found in Chapter 5. 

It is possible that more fundamental psycholinguistic/psychometric 

parameters such as working memory capacity and processing speed should be taken 

into account in order to explain more variance. In fact, as early as 1980, Daneman 

and Carpenter illustrated the importance of working memory capacity for reading 

and listening comprehension (Daneman & Carpenter, 1980). These factors might 

affect the performances on many of the tests in the test battery used in this study, 

and hence, it might have a complex effect on the outcome, including mutual 

enhancement, cancellation, and masking, when different tests are included as 

predictor variables. I am conjecturing here that a direct and an explicit inclusion of 

psycholinguistic/psychometric factors such as the working memory capacity in the 

formula, and not their indirect and potentially multiple inclusion via other test 

scores, might overcome the complications and lead to an explanation of more 

variance. Finally, it is also possible that the multiple liner regression approach is 

not capable of explaining all the variance, as it is a poor approximation of reality; 

that is, it is nothing but a model (Box & Norman, 1987, p. 424). 
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Listening Comprehension and Reading Comprehension 

4. When the listening script is used for reading, what is the relationship between 

listening comprehension and reading comprehension? What does it reveal about the 

listening and reading proficiency of the participants? 

A somewhat detailed clarification is in order. The research question above 

starts with a qualifying clause “When the listening script is used for reading”, and I 

mean exactly that. There are naturally clear differences between written and spoken 

texts. This fact alone makes reading and listening activities distinct from each other 

both quantitatively and qualitatively. However, that is not the question being 

addressed here. The question is whether there is a difference, when the text is the 

same, between listening and reading other than the obvious differential modes of 

input; that is, sound vs. print. Also, I am only concerned about the second half of 

listening and reading comprehension as depicted in Figures 66 and 67. To 

recapitulate, the question is whether and to what extent the second halves of 

listening and reading comprehension, which I called meaning formation, are similar 

when the texts are the same. There seems to be a continuum of unitary conjectures. 

At one extreme is the seemingly unrealistic claim that the entirety of listening and 

reading are virtually the same linguistic activities because they are both input 

processing. At the other extreme is a more realistic claim that only the second half 

of listening and reading comprehension, namely the meaning formation process, 

are the same. The conjecture I am testing sits on this latter extreme, and in order to 

test the conjecture, I need to use parallel materials (Hoover & Gough, 1990b, pp. 
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131-132). This is done to control for the differences between spoken texts and 

written texts, which form different genres, and this is the reason why the 

participants in this study read scripts of listening tests. The listening materials used 

in this study contained planned, well-organized, and polished texts with few pauses 

and hesitations. As such, they resembled written texts. In order to test the unitary 

conjecture of the type of listening I am interested in on more casual and/or 

colloquial texts, we need a listening material of that kind as well as the written 

script that reflects all the words and sounds uttered faithfully. For example, the 

following is a script of a conversation between two joggers. 

Jogger A: You know on that island. 

Jogger B: Yeh... 

Jogger A: People live  

Jogger B: Hum... 

Jogger A: You know, like fishing... 

Jogger B: Right... 

Jogger A: Lobsters... 

 

If I also had a sound file for this conversation, it would be one example of 

such a test though this particular text is too simple for the participants of this study. 

Again, my unitary conjecture only concerns the meaning formation stage, the 

second stage in my decomposition, of listening and reading comprehension. Finally, 
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there might be interactions between the first and the second stages as shown in 

Figure 67, but that is beyond the scope of this study. 

A simple answer to the first of the two questions of research question 4 

“When the listening script is used for reading, what is the relationship between 

listening comprehension and reading comprehension?” is that reading 

comprehension, expressed by M-RCL, corresponds to the second stage of long 

listening comprehension M-LLT (Figure 66). It is possible to regard the second 

stage of long listening as virtually identical to that of long reading comprehension, 

which, in turn, can be roughly equated with the entire RCL due to the high success 

rate of the first stage of input capturing for reading comprehension. The two-stage 

view is graphically presented in Figure 66 and explained in detail in Chapter 5. The 

difficulty associated with the second stage explains a major part of the variance in 

M-LLT as opposed to M-SLT for which the difficulty of the first stage might be 

just as important a factor. 

I referred to an unpublished study of the relation between short listening 

comprehension and reading comprehension of short listening scripts as opposed to 

long listening scripts like our RCL in Chapter 5 (Aotani, 2009). There is in fact a 

yet unpublished data set that contains both Short Listening Test scores and the 

scores on a reading test where short listening type scripts and questions were given 

to 35 students. The correlation between the raw scores for the 35 students was 

only .607 (p < .0005) as compared with .756 (p < .0005) between M-RCL and M-

LLT for the 112 students in this study. This seems consistent with the fact that 
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listening specific skills such as sound recognition are more important for the Short 

Listening Test and higher level understanding of the text is more important for the 

Long Listening Test. Note that item-wise performance for the 35 students is 

unknown for this unpublished data set, and it was not possible to apply the Rasch 

procedure here. For the sake of comparison, for the Long Listening Test and the 

RCL, the raw scores before the Rasch analysis correlated at .733 (p < .0005) as 

compared with .756 (p < .0005) for the M-LLT and M-RCL obtained via the Rasch 

procedure. Therefore, it is not unreasonable to expect that the above difference 

between .756 and .607 reflects a real difference. 

The answer to the second half of research question 4 “What does it reveal 

about the listening and reading proficiency of the participants?” is that it revealed 

our students reliance on their (long) reading comprehension skill for listening 

comprehension. On the one hand, this means that they can take advantage of their 

well developed reading comprehension skills and apply them to listening. On the 

other hand, however, this might be another indication of their widely acknowledged 

weakness in sound perception and word recognition. Based on these considerations, 

it appears plausible that holistic reading comprehension and listening proficiency 

have much in common, and that when learners engage in listening comprehension, 

especially long listening, they can use their reading comprehension skills to make 

up for the deficits in the first stage of listening comprehension. 
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A Simple But Sound Model of Listening 

The fifth research question concerned the possibility of explaining the 

variance in listening comprehension with a formula similar to that for the Simple 

View of Reading. 

 

5. How well does a simple formulation of listening comprehension like the Simple 

View of Reading or the Component Model of Reading capture overall listening 

proficiency? 

 

The formulas for the Simple View of Reading and the Component Model of 

Reading are R = D × C and  R = D × C + S, respectively; where R is reading 

comprehension, D signifies decoding, C denotes linguistic comprehension, and S 

stands for processing speed. As I have no explicit measure of processing speed in 

the test battery, I focused on the Simple View of Reading and examined its 

listening comprehension equivalent L = D × C to explain the variance in listening 

comprehension. I used AWR as a measure of D and RCL as a measure of C. As 

explained in Chapter 5, M-XYZ’s were all displaced upward until all values 

became nonnegative to make a new variable D-XYZ. The results are on a par with 

the Simple View of Reading, which explains 48% of the variance in reading 

comprehension, as the model explains 47.2% of D-LLT and 49.1% of D-SLT. 

However, D-RCL alone can explain 57.2% of the variance in D-LLT, and the best 

linear combination of M-RCL and M-LCT can explain 67.5% of the variance in M-
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LLT. As for the Short Listening Test, the best linear regression can explain 55.7% 

of the variance in M-SLT, and D-AWR × D-RCL can explain 49.1% of the 

variance in D-SLT. No one variable can explain more then 49.1% of the variance in 

D-SLT. This phenomenon of multiple regression outperforming the product D × C 

in accounting for the variance in input comprehension is well-known (Gough & 

Tunmer, 1986, p. 7). 

Further improvements in the explained variance in D-LLT from 47.2% to 

about 58% upon the addition of a constant to D-AWR, as well as the lack of such 

improvement for D-SLT, implies the relative unimportance of decoding skills for 

long listening compared with short listening. 

Generally speaking, the results are consistent with the strong correlation 

between M-LLT and M-RCL as well as the importance of capturing the incoming 

sound correctly for M-SLT. Although the model does not provide much numerical 

improvement in explaining the variance in listening, its consistency with the 

correlation study, multiple regression, and principal components analyses offers 

further support for the analyses and interpretations provided above. The model also 

corroborates the two-stage framework for input processing where the first stage is 

input capturing and the second stage is processing for meaning (Figure 66). 

Though significantly deviating from the original framework of D × C 

(Decoding × Linguistic Comprehension), D-LCT × D-RCL explains 66% of the 

variance in D-LLT, which is on a par with 67.5% of the variance of M-LLT 

explained by a linear combination of M-LCT and M-RCL. 
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Structural Equation Modeling 

Structural equation modeling was used to incorporate, and compromise as 

necessary, all the findings into one integrative framework. Compared with other 

traditional techniques, such as multiple regression and principal components 

analysis, structural equation modeling provides two major strengths. One is the 

ability to assess and even correct measurement error, and the other is the ability to 

examine the relationships between latent variables. Traditional multiple regression 

assumes that the error in independent variables vanish (Byrne, 2006, pp. 3-4). 

Principal components analysis does not provide an easy way to assess the 

correlation between factors. Structural equation methods are capable of analyzing 

and graphically exhibiting a network of correlations including indirect effects 

(Byrne, 2006, p. 4). 

 

6. How much of the overall proficiency profile and the results of other analyses can 

be captured in one structural equation diagram? What latent constructs/variables 

can be identified, and how are they related to our observed variables as indicators? 

How consistent is the model with the results obtained by other tools of 

measurement and analysis? 

 

Guided by principal components analyses, I tried two structural equation 

models: the Two Latent Variable Model and the Three Latent Variable Model. 
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The greatest advantage of the Two Latent Variable Model is the simplicity 

in line with the two stage view of aural and/or written input processing; input 

capture followed by the extraction of meaning. Though this model appears 

psychometrically consistent (Hoover & Gough, 1990a; Joshi & Aaron, 2000) and 

instrumental in explaining many of the results of the initial principal components 

analysis and multiple regression, it failed to incorporate M-LLT, the main variable 

of interest, as an indicator in an internally consistent manner. Unlike multiple 

regression, which deals with one linear relation at a time, structural equation 

models deal with a network of linear, or presumed linear, relations among multiple 

indicators and latent variables. Therefore, it is not surprising, if not always 

expected, that structural equation models have more stringent requirements, for 

consistency, than multiple regression. Structural equation modeling is a way both to 

integrate different findings and to compromise inconsistencies among the 

observations. This is evident in the practice of minimizing the multivariate 

discrepancy function as opposed to making it zero (Arbuckle, 2006, p. 527). 

In order to incorporate M-LLT in the model, I relaxed the minimum 

eigenvalue condition on the principal components analysis to identify three latent 

variables, Components 1, 2, and 3, seemingly corresponding to meaning formation, 

written text processing, and incoming sound processing in this order. They are 

labeled Process, Written, and Aural, respectively. M-LLT has the highest loading 

of .842 on Process. This model incorporates all major variables except M-GED, 

which explains little variance in M-LLT or M-SLT. While it is true that higher 
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degrees of freedom of these models contribute to higher statistical power, it is also 

possible that they cause a significant χ2-test result. Despite this initial concern, all 

the models exhibited an insignificant χ2-value after the deletion of M-GED; Model 

15 (Figure 58) was selected as the best model to capture the relations among the 

variables due to its theoretical and numerical soundness. The latent variables, 

indicators, and the connecting paths faithfully reflects the findings from the 

correlation study, multiple linear regression, and principal components analysis, 

ensuring the theoretical correctness and consistency of Model 15. Numerical 

parameters support this choice as well. The χ2-probability of .267 (.659) is 

decisively insignificant at α < .05. The root mean square error of approximation 

(RMSEA) is .035 (< .0005); values < .05 are regarded as signs of good fit. 

HOELTER .05 is 140 (288), which is greater than the sample size of 112 (179). 

The statistical power of .371 (.574) is the only parameter that is not necessarily 

indicative of good fit. However, this is greatly affected by the sample size and the 

degrees of freedom in the model, and no clear indication as to an acceptable value 

can be found in literature. Furthermore, these values are comparable to those for 

other models in Table 124. Finally, some authors believe that the χ2-statistic is the 

only statistically meaningful measure of model fit (Barrett, 2007). Hence, I choose 

Model 15 as the best model to capture the whole of what the test battery revealed. 

I also tried another model Model 22 in order to compare structural equation 

based parameters with those obtained by multiple regression. There is only 

qualitative agreement among the coefficients. However, this is expected because a 
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structural equation model is a compromise among many linear approximations 

while multiple regression deals with one linear approximation at a time as a stand-

alone relation. 

Another advantage of the structural equation model (Model 15) is its 

assessment of the relationships among the latent variables. This is not easily 

possible with the factors of principal components analysis. The three latent 

variables, Process, Written, and Aural are not as distinct as the names might 

suggest in terms of the covariances and correlations among them. Needless to say, 

because of the dependence pattern of the indicators on these latent variables, the 

removal of any of the double-headed covariance/correlation paths from Model 15 

leads to non-identification. Note here that the figures next to the double-headed 

arrows are correlation estimates and not covariance estimates, as is the case for 

Amos in its default mode. It is true that dealing with variances and covariances 

makes it easier to write a program, but correlations have more descriptive meaning 

than covariances when the scale of measurement is arbitrary or of no substantive 

interest (Arbuckle, 2006, p. 37). The correlations are Aural ←.69→ Written, 

Written ←.51→ Process, and Aural ←.35→ Process. We need to decipher what is 

behind these numbers rather carefully. In particular, it is important not to be misled 

by the labels attached to the latent variables. It is also important to keep in mind 

that models that attempt to decompose listening into modules risk 

oversimplification, as such views often fail to take sufficient account of feedback 

and feed-forward interactions as well as concerted enhancements due to 
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collaborative functioning of the modules. The latent variable Process was named 

after the second stage of meaning processing in the two stage view of reading and 

listening (labeled Comprehension in Figure 66). Process has multiple indicators M-

LLT, M-SLT, Z-DTN, M-LCT, M-RCL, M-RCT, and M-VST, and is most likely a 

complex multi-dimensional construct. As such, it is not surprising that it is 

correlated significantly with both Aural and Written latent variables. Though M-

LLT (Long Listening) has the highest loading of .842 on Process in the principal 

components analysis, and although it measures listening comprehension, it is 

correlated more strongly with M-RCL, and the higher correlation estimate for 

Process of .51 with Written compared with .35 with Aural is consistent with these 

facts. The high correlation estimates of .69 between Aural and Written can be 

explained by the difference between decoding as understood in the Simple View of 

Reading and the variables Aural and Written. The Simple View of Reading treat 

decoding basically as a skill to map orthography to sounds. For example, Gough 

explicitly stated decoding, as an elementary skill, is similar to but does not go quite 

as far as word recognition (1986, p. 7). This is clearly different from the Aural and 

Written variables. Aural has M-AWR (Aural Word Recognition) as an observed 

variable, and other indicators such as M-SLT and M-LCT which require higher 

level processing that are not necessarily specific to listening. On the other hand, the 

indicators of Written, M-VST (Vocabulary Size Test), M-GGT, M-PVT, M-RCT 

and M-RCL, are attached to Written because the corresponding tests all used 

written texts. Written is not an elementary skill, either. In terms of the higher skills 
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involved, there seems to be substantial conceptual/functional overlap between 

Aural and Written, which is responsible for the correlation of .69 between these 

two variables. These higher skills are collectively labeled as linguistic 

comprehension in the framework of the Simple View of Listening (Hoover & 

Gough, 1990a) without making a clear distinction between listening and reading as 

mentioned above. Therefore, the relations among the latent variables are also 

consistent with other observations and theories. 

 

Overall Interpretation 

This study has clearly shown some of the reasons why Kyoto University 

students perform better on long listening tests than short listening tests. Long 

listening requires the ability to integrate and organize information, scattered as bits 

and pieces, systematically to construct a holistic understanding of the entire text. 

This is possible only if one has the ability to follow the flow of the argument or 

exchanges through the long text, which goes beyond the simple recognition of the 

phonology and lexis of English. Sufficient sentence-level comprehension is an 

essential infra-structure of this skill, but that alone does not automatically lead to an 

understanding of the main message of the text or parts thereof. On the other hand, if 

the construction of meaning is successful as an ongoing process during listening, 

some missed words and the meanings of incomprehensible expressions and 

sentences can be guessed from the context and the meaning of the whole text up to 

that problematic segment. In other words, failings and shortcomings of bottom-up 
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processing can be compensated for by top-down strategies in long listening. 

One version of the threshold hypothesis about reading (Alderson, 1984) 

asserts that one’s L1 reading skill transfers to L2 reading comprehension once 

sufficient basic proficiency in the second language is acquired. I do not necessarily 

agree that there is a noticeable threshold, but I believe that there is indeed a transfer 

of reading skills across languages based on my own first-hand experience and 

numerous observations of past students. Two different types of transfer seem to be 

at work. 

The first is between L1 reading and L2 reading. Kyoto University students’ 

L1 reading comprehension is generally very good as their high school grades and 

various test scores indicate. While their basic linguistic proficiency in English 

might be insufficient as a whole, their reading comprehension in English is 

respectable as judged by the above-average TOEFL reading section scores (Table 

1), for example. I believe that this is attributable to the transfer of their L1 reading 

comprehension to L2 reading. While bottom-up processing, especially its front-end 

such as recognition of sounds and orthography, is rather strongly language specific, 

the ability to read and comprehend a long text shares much in common across 

human languages as suggested by the threshold hypothesis for reading 

comprehension. 

The second is a “transfer” between reading and listening. Developmentally 

speaking, in the L1, one learns to listen first and applies that skill and knowledge to 

reading in grade school. However, for the participants, who went through a 
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conventional Japanese-style English education with a strong emphasis on reading 

in secondary school, the order is reversed. By the time they enter college and start 

their training to improve listening, they have a fairly good reading skill. The order 

of skill development is thus the opposite for the students in this study. In the 

language of psycholinguistics and neuroscience, such a process might be referred to 

as “sharing” or “borrowing” and not “transferring.” That is why I wrote “transfer” 

in parentheses. Nevertheless, our interest lies not in what happens in the brain, but 

in the fact that acquired and existing skills, including those developed in other 

processing modes such as reading, are useful for listening comprehension. To be 

sure, evidence is now mounting for the Dual Process View, which claims that there 

are differences between reading and listening in meaning formation as opposed to 

the Unitary Process View. However, scholars generally agree that listening 

comprehension and reading comprehension are alike in many ways and therefore 

require very similar abilities. Hence, the Dual Process View is not in contradiction 

with the “transfer” or “sharing” hypotheses supported by many of my observations. 

As for the dichotomy of bottom-up and top-down processing for listening 

comprehension, both seem to benefit from the reading comprehension skill. I 

already mentioned that the front end of the bottom-up process is strongly language-

dependent. However, once the words and sentences are captured and the meaning 

of each part is deciphered, the remainder of bottom-up processing, meaning 

formation, is quite similar to that for reading. On the other hand, top-down 

processes are more language independent by nature. It seems reasonable to regard 
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the use of context and world knowledge, for example, as a fairly universal process 

for different languages. Because each sentence lasts only for about ten seconds and 

the total number of sentences is usually three or four on the Short Listening Test, 

any failure at the front end, such as failing to capture a certain sound and recognize 

some word, can render listening comprehension impossible. Compensating for a 

missing piece is far easier on the Long Listening Test where listeners have 3 or 

more minutes to consider the meaning of the text and where the larger volume of 

text potentially provides more clues concerning information in the text. 

These qualitative differences between the Long Listening Test and the Short 

Listening Test are reflected in the correlation coefficients (Table 99), principal 

component analyses (Table 102), multiple linear regression (Table 105), and the 

results of structural equation modeling (Tables 120 and 124, Figures 43, 44, and 

58). 

In the correlation study, the correlation between M-LLT and M-SLT was 

smaller than the correlations for pairs (M-LLT, M-LCT), (M-LLT, M-RCT), (M-

LLT, M-RCL), (M-SLT, M-LCT), and (M-SLT, M-RCL). Furthermore, Steiger’s z 

indicated that the difference between the correlation coefficients of M-RCL with 

M-LLT and M-SLT is significant at p < .038. The significance levels were at p 

< .066 and p < .14 respectively for M-AWR and M-PHD. Partial correlations 

between M-LCT and M-RCL were insignificant when controlled for M-LLT 

and .252 when controlled for M-SLT. The independent variables M-RCL and M-

LCT are both strong predictors of M-LLT and M-SLT, with M-RCL being the 
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leading predictor for M-LLT and M-LCT probably the more important for M-SLT. 

However, the correlation between M-LCT and M-RCL is more closely aligned with 

M-LLT than with M-SLT as is reflected in the partial correlation coefficients. 

Multiple regression studies showed that M-RCL (reading comprehension) is 

the strongest predictor of M-LLT (long listening), and M-LCT is the strongest 

predictor of M-SLT, while they both have large coefficients for M-LLT and M-

SLT. Again, partial correlations between M-LCT and M-RCL are insignificant 

when controlled for M-LLT and .252 at p < .005 when controlled for M-SLT. The 

correlation between M-LCT and M-RCL seems to be mostly a result of the sharing 

of the same latent variable(s) with M-LLT rather than with M-SLT. In fact, this is 

exactly what the principal components analyses indicate. With the multiple 

regression approximation, I can explain about 70% of the variance in M-LLT. 

There has not been a study exactly comparable to this one, but similar attempts to 

explain variance in L2 reading or listening generally leave 30 to 50% of the 

variance unexplained (Bernhardt, 2005; Feyten, 1991; Mecartty, 2000; Vandergrift, 

2006). I might be encountering a ceiling effect for my forceful endeavor to 

“linearize” a relationship that is really not linear. On the other hand, the remaining 

variance, so far unaccounted for, might indicate the existence of and/or the 

necessity for other factors and parameters such as those of 

psycholinguistic/psychometric nature. This is beyond the scope of the current study. 

The first stage of input processing is capturing and recognizing incoming 

bits and pieces of language, which is followed by the second stage where 
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grammatical, syntactic, contextual, and world knowledge are employed to 

comprehend the message (Figure 66). The difficulty associated with this first stage 

is a larger factor for M-SLT than M-LLT. Comparing listening and reading 

comprehension of similar texts is a good way to measure the relative importance of 

the two stages as the success of the first stage is typically automatic for reading. 

Recognition of a known word is a very good example of this. Due to the interword 

spacing convention of writing as well as the ease of visual recognition as opposed 

to aural recognition, recognition of a known word in reading is always nearly 

automatic. 

Principal components analysis generated two major components. 

Component 1, which accounts for the largest amount of variance in the sample, 

seems to be associated with performances when a written text is available, while 

Component 2 seems to represent genuine listening. Hence, when a test requires 

further processing after capturing the sounds, the corresponding variable loads on 

both components. Consistent with this general interpretation, M-SLT, which 

requires a balanced combination of recognition of sounds and words and further 

linguistic processing, loads equally on the two components as expected. On this 

account, it is remarkable that M-LLT, a listening test, loads exclusively on 

Component 1, the non-listening component. In other words, one achieves a high 

score on the Long Listening Test not because of a superior “genuine” listening skill, 

which consists of perceiving sounds and recognizing words, but because of other 

abilities necessary during the linguistic processing of meaning. This fact seems to 
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be consistent with another fact that Kyoto University students do better on longer 

and more holistic listening tasks. 

While the correlation study, principal components analysis, and multiple 

regression all supported the simple two-stage view of listening comprehension, I 

was able to treat only a few aspects of listening at a time in these studies. Structural 

equation modeling allowed for the inclusion of all aspects of listening 

comprehension measured by the test battery in an integrative fashion; the results 

indicated that three latent factors roughly coinciding with aural input processing, 

written text processing, and formation of meaning formed the basis of the best 

fitting model. The latent variables in the modal are strongly correlated, indicating 

significant interactions among them. It appears that the simple diagram presented in 

Figure 66 has limitations despite the advantage of its simplicity and significant 

explanatory power. The figure only has a feed-forward feature and does not include 

a feedback loop, and there is no direct interaction between the aural and visual 

elements. This lack of feedback is problematic, as it ignores, for example, the 

contribution of top-down processes to bottom-up processes, and the missing 

interaction between the aural and visual components is inconsistent with mounting 

claims and findings in the literature about the simultaneous activation of 

phonological and graphemic units for alphabetic systems (Ferrand & Grainger, 

1992; Grainger & Ferrand, 1994; Lukatela & Turvey, 1990a, 1990b; Perfetti, 1999, 

pp. 175-176). The revised diagram, as shown in Figure 67, is still simple enough to 

have considerable explanatory power. The straight thick forward arrows connecting 
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Aural Capture and Visual Capture and Comprehension signify the initial feed-

forward paths, and the curved two-headed arrows connecting Aural Capture and 

Visual Capture and Comprehension denote the ensuing and ongoing collaboration 

of input capture and meaning formation. The straight two-headed arrow between 

Aural Capture and Visual Capture reflects recent findings about the phonological-

graphemic interaction. In particular, for native-speaking beginning readers, who are 

one of the main targets of the Simple View of Reading, letter-to-sound conversion 

seems to capture the nature of decoding. On the other hand, it is possible that 

sound-to-letter conversion is an intermediate step, particularly for difficult words, 

for the students in this study, though there is no clear indication of that in the data. 

 

Aural Capture 

Visual Capture

Comprehension

Listening

Reading

often problematic

mostly successful

 
Figure 67. Improved unitary view with interactions and feedback. The captions 
often problematic and mostly successful refer to the participants. 
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In a nutshell, this investigation simply confirmed and quantified what we 

already “knew” through experience. Kyoto University students score well on long 

listening tests despite their weaker sound perception and word recognition skills, 

taking full advantage of their ability to read and comprehend English. This is 

perhaps in addition to their general cognitive skills/intelligence, which can also 

compensate for shortcomings in L2 proficiency. It seems reasonable to expect L2 

listening comprehension to be based on a mixture of L2 proficiency, general 

cognitive skills, and L1 proficiency. Neither general cognitive skills nor L1 

proficiency was measured in this study. 
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CHAPTER 7 

CONCLUSION 

 

Summary of the Findings 

This investigation revealed that Kyoto University students’ long listening 

comprehension derives mainly from their top-down meaning formation skills. In 

addition to genuinely linguistic proficiencies, they make extensive use of their 

general intelligence, non-linguistic and holistic proficiency, inferential skills, skills 

to organize and integrate ideas, personal schemata, and world knowledge. While 

their declarative linguistic knowledge tends to be strong, it does not seem to 

contribute much to the bottom-up listening comprehension. Because sound 

perception and word recognition are their weaknesses, genuinely listening specific 

aspects of long listening, involving individual sounds, do not play a prominent role. 

As a result, their long listening has much in common with reading comprehension 

both in their L1 and L2. The test battery, which was focused on long, holistic 

listening, successfully quantified various aspects of the students’ listening 

comprehension. Reading comprehension and listening cloze had the highest 

correlation coefficients with long listening. A linear combination of reading 

comprehension and listening cloze was found by multiple linear regression study to 

best describe long listening comprehension. A principal components analysis 

offered a two- component and a three- component solution. The two-component 

description has one major component representing different aspects of meaning 
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construction and a secondary listening-related component. This description boasts 

high explanatory power despite its simplicity and is in keeping with the idea behind 

the Simple View of Reading. This two-component description is consistent with the 

results of the correlation studies and multiple linear regression analysis. The three- 

component solution has a primary component corresponding to macroscopic 

linguistic comprehension, and two secondary components corresponding to written 

input processing and aural input processing. The three-component description 

provided the basis for constructing a comprehensive structural equation model that 

incorporates all important latent variables and major indicators. On the whole, the 

results support the general correctness of the two-stage view of input processing, 

consisting of input capture and meaning comprehension; this view applies equally 

well to listening and reading. At the same time, as the structural equation modeling 

indicates, the results also revealed some shortcomings of the overly simplistic two-

stage view; feedback loops and feed-forward arrows need to be included and 

various interactions, such as the one between phonological and graphemic subskills, 

need to be taken into account. 

Overall, the results confirmed what we already “knew.” Kyoto University 

students score well on long listening tests as such tests allow them to take full 

advantage of their ability to read English. This finding casts serious doubts about 

the quality of and the construct tapped by the currently fashionable long format 

listening tests given that the results point to potential shortcomings of such tests as 

tests of listening comprehension ability. At least for the students in this study and 
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others with a similar proficiency profile, a listening test should include both a long 

listening comprehension section and a sound and word recognition section. 

One implication of these findings for learners of English at Japan’s leading 

universities is that focused training on the first stage of bottom-up listening, sound 

perception and word recognition, can potentially lead to improved comprehension. 

Too much emphasis and reliance on higher level comprehension and top-down 

processing might be a major weakness of such students given that many of them 

appear to rely on holistic skills by necessity due to their weak sound perception and 

word recognition abilities. 

I identified a number of reasons to believe the transfer and sharing of skills 

occurs and is useful in processing English in different modes. Teachers of English 

should be fully aware of this in designing examinations and exercises as well as 

when interpreting students’ test scores. In particular, as mentioned already, the 

findings indicate that what is known as holistic listening comprehension tests are 

more a test of reading comprehension test than a test of all around listening skill. At 

the same time, learners of English should feel encouraged by this confirmation that 

L1 skills and reading skills in the foreign language both play useful roles in foreign 

language listening comprehension. 

 

Limitations 

There are a number of limitations to this investigation. I have classified those 

limitations by their causes and sources. 
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Participants 

The participants in this study are those who chose to take my English 

classes in the spring semester of 2010. As such, it is a convenience sample. They 

tend to be more proficient in English than the average students at the university and 

are also more interested in improving their English language skills. Therefore, on 

that ground as well, I strongly feel that they are not a representative sample of the 

students in the university. Because no data are available that can quantify their 

higher levels of proficiency and greater desire to learn English, there is no reliable 

way of extending and generalizing the results to the entire studentship at this and 

other comparable institutions. Nevertheless, due to the highly competitive entrance 

examination, that selects only the best students, the variability of the general 

proficiency among the students is smaller than that at many other institutions. The 

advantage that the results describe the proficiency of the students in my classes 

relatively precisely is, at the same time, a weakness that limits the scope of the 

applicability of the findings to other populations. Similarly, I had no control over 

the makeup of the sample in terms of which year they were in and their gender. 

Finally, the number of participants (i.e., the sample size) is another limitation. The 

sample size of 112 generally appears appropriate for the correlation study 

(StatTools, n.d.) and is also marginally acceptable for regression. For example, one 

rule of thumb to determine the minimum required sample size N for regression is 

, where m is the number of independent variables which 

is at most three in this study (Tabachnick & Fidell, 2001, p. 117). However, the 

Max{50 8 ,104 }mN ≥ + +m
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sample size of 100 is regarded as poor, 200 as fair, and only 300 as comfortable for 

principal components analysis though about 150 is considered as sufficient if a few 

high loading marker variables are present (Tabachnick & Fidell, 2001, p. 588). For 

structural equation modeling, it is customary to require 200 cases. Hence, the 

sample size is a clear limitation despite the presence of two to three high loading 

marker variables for each component. 

 

Tests 

First, in terms of the skills and constructs measured, the test battery lacks 

measures of psycholinguistic or general psychometric parameters such as memory 

capacity and processing speed. This was largely by design as I was primarily 

interested in identifying guidelines for teachers and learners of English that they 

can apply directly and immediately in the classroom and in their daily practices. 

While it is not the case with all such abilities, many of the abilities indicated by 

psychometric and/or psycholinguistic parameters are attributes which are more 

innate in nature than acquired and harder to improve or develop. Even where it is 

possible to do so, abstract measures alone would not help learners and teachers 

identify concrete methods they can adopt. For this reason, I felt that it was better to 

measure more tangible linguistic subskills for which they can find teaching and 

learning materials more easily. Despite these justifications, it is still true that an all-

around approach to proficiency profiling is more desirable. Hence, I consider the 

inclusion of psychometric and psycholinguistic tests as essential for furthering this 
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line of research. I also want to mention the problem of face validity before leaving 

this issue. Unlike more traditional language tests, such as the ones included in this 

test battery, it is not easy to convince students to take psychometric examinations, 

and it is probably true that they are correct in judging that the tests themselves do 

not directly help them improve their proficiency. As paid volunteers can introduce 

a different kind of bias, it is not necessarily easy to resolve this problem. 

There is a problem associated with in-class administration. Though the 

students are taking my classes with the understanding that they will take a battery 

of tests, and although most of them have very positive attitudes toward taking those 

tests and contributing to research in order to help future students, they are not 

taking my English classes to measure their skills but to improve their skills. I 

therefore had to keep the measurement phase to a minimum and focus on the 

improvement aspect of my classes. Therefore, I often had to be satisfied with the 

minimum testing necessary for the assessment. I had no luxury of repetitive 

measurements and always included a large number of items in the tests. Time 

limitations were also present, as each class lasted only 90 minutes. I often had to 

divide one test into pieces, and the influence of this practice on the total score is 

unknown. 

There were also problems with individual tests. All of the listening tests 

except for the Phoneme Distinction Test include some reading and/or writing. Most 

questions of the Long Listening Test and all its answer choices are printed. The 

Short Listening Test’s answer choices are also printed. The Listening Cloze Test 
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requires writing when the gaps are filled and includes incidental reading as the 

entire listening script with gaps is given to the students. The Dictation Test requires 

writing down the spoken scripts, and the Aural Word Recognition Test requires 

writing the words they heard. Some types of tests such as an aural version of the 

Vocabulary Size Test were unavailable. 

Some of the problems adopted from the TOEFL and GRE tests included 

vocabulary, both words and expressions potentially unfamiliar to the students. 

Some examples are: 

• get my allergy prescription refilled (the Short Listening Test: fill a 

prescription might not be in the vocabulary of typical EFL students in 

Japan); 

• a chem. lab (the Short Listening Test: Students might not be familiar with 

the abbreviation of chemistry as chem.  as well as the use of lab to mean 

laboratory work; 

• How far along have you gotten? (asking how much of a student’s 

assignment has been finished) (the Long Listening Test: though the 

meaning should be obvious from the context, such cannot be assumed to 

be true in the L2) 

• my rule of thumb (the Long Listening Test: rule of thumb might not be 

comprehensible to EFL learners; 
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• technocrats (the GRE Gap Filling Test: a difficult word for a nonnative 

speaker) 

• become so inured to the caprices (the GRE Gap Filling Test: inure is a 

difficult word for the students) 

 

Many tests and items were either too easy or too difficult for the students as 

I did not have the luxury of fine-tuning the tests or including a very large number 

of items in the tests. One typical example is the Phoneme Distinction Test (PHD) 

where 40 out of 112 students had higher person ability measures than the highest 

item difficulty measure of 2.12. This often led to large standard errors in the item 

difficulty and person ability measures, which in turn could have caused unwelcome 

errors and inaccuracies in our measurements. 

 

Analyses 

Normality of the distributions of the presumed random variables and linear 

relations among the variables are the two assumptions essential to many of the 

analyses. While the distribution was almost always symmetric, and the scatter plots, 

when checked, showed acceptably linear relations, the sample size, the practice of 

one-time sampling, and the numbers of questions on the tests were all sources of 

concern on these accounts. These problems are nearly universal among quantitative 

researchers in the humanities and social sciences, but I wanted to acknowledge 

them in the beginning. 
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Rasch analysis has intrinsic problems of the idealized assumption of 

unidimensionality and the ability scale that could theoretically extend to . The 

latter might become a problem when it is necessary to compare or compromise this 

scale with a more common scale having a definite lowest point such as 0, but in this 

study, there were other limitations introduced by the shortcomings of the tests 

despite the soundness of the Rasch procedure itself. In addition to the already 

mentioned mismatch between the person abilities and the item difficulties, the 

distribution of items and persons had gaps and were often not homogeneous. As it 

was impossible to detect the gaps and understand the extent of these problems 

beforehand, the only precautionary measure was the inclusion of a large number of 

items of various presumed levels of difficulty on the test; I partially failed to 

achieve these goals due to time limitations. Furthermore, the Rasch method is most 

likely only one of many possible ways, of which many have not been discovered 

and formulated yet, to linearize the measurement scale. Needless to say, this is not 

a limitation, but I wanted to make a note of the existence of other possibilities.  

±∞

By its very nature, multiple linear regression depends on the existence of 

linear relations between the dependent and the independent variables. However, 

there are two major limitations to this method of analysis. One is the obvious 

violation of linearity in the relationship between the dependent and the independent 

variables, and the other is the dependence, linear and otherwise, among the 

independent variables. This is also a problem prevalent in applications of linear 

regression, and one cannot do much better than to check the tolerance or variance 
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inflation factor (VIF) and partial correlation coefficients. I also stated in the 

instrument section of Chapter 2 that using multiple regression, despite all its 

problems, allows me to compare my results with those of previous researchers 

because multiple regression is a popular and commonly found analytical method 

due mainly to its simplicity of application and interpretation. 

Principal components analysis provides an exact decomposition into 

component eigenspaces and is exact in the sense that one can reconstruct the 

original matrix completely and exactly if all the subspaces are retained. However, 

because the main utility of principal components analysis is its ability to reduce the 

number of variables and make the data more manageable, we typically retain only 

the most important components. The weakness and limitation lie in this practice. 

First, there is no obvious, established, and mathematically sound method for 

deciding how many dominant components should be retained. Second, related to 

this problem, there is no universally accepted cutoff for loadings. Finally, the 

interpretation of each component is at best subjective. These are clear limitations of 

this analytical procedure, and not necessarily weaknesses specific to this research. 

Nevertheless, this research also suffers from these common limitations. 

In the process of examining the formula L = D × C, there was the 

acknowledged problem of scaling incompatibility. This was unavoidable because 

the Rasch scale does not have a lowest point as explained above. Another limitation 

with this type of examination is the lack of obvious units of measurement when 

addition is introduced into the formula as in R = D × C + S (the Component Model 
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of Reading). While this was not the primary reason for not considering the additive 

formula, this is a difficult limitation to overcome. With a wrong choice of the unit, 

the added factor can easily become either negligible or overwhelming. 

Structural equation modeling is a powerful tool to examine the overall 

soundness of the framework proposed in this study. However, there is no unique 

way to build a model, and there are usually multiple models with acceptable model 

fit parameters. This difference from multiple regression, where a unique set of 

variables and coefficients are usually obtained, limits the usefulness of SEM. Also, 

the definition of discrepancy function and its minimization are not necessarily 

compatible with the notion of residuals and the method of least squares used for 

multiple regression. This is an inevitable consequence of dealing with many linear 

relations simultaneously in structural equation modeling. While model fit indicators 

abound, the χ2-static seems to be the only indicator researchers support invariably 

(Barrett, 2007). Because of this dearth of fit indicators, comparing different 

structural equation models is often impossible unless one is a subset of the other. 

Nevertheless, there are currently no other methods comparable to SEM. 

 

Other Limitations 

The first problem is that some tests were not administered as originally 

intended. As mentioned already, each class lasted 90 minutes, and my classes met 

12 or 13 times for the tests, excluding the sessions spent for other purposes. 

Furthermore, the main objective of these courses was not to assess the students’ 
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skills. Therefore, I was unable to administer long tests and spend large amounts of 

class time to thoroughly examine the students’ abilities. For example the Long 

Listening Tests and the Reading Comprehension of Listening Scripts Test were 

given in seven installments as the tests were 70 minutes long. I was still able to 

give one complete unit consisting of listening to a lecture or conversation and 

answering the accompanying questions in the same session. However, this is not 

how these tests are typically administered. About six units, two conversations and 

four lectures, are given at one sitting in the usual administration. 

Second, conducting a longitudinal study is very difficult, as most students 

take my class for one and at most two semesters. This makes it necessary to 

develop a system to keep track of them after they leave my classes. As we have no 

control over how much each student studies on their own, designing a reliable and 

reproducible longitudinal study would be very challenging. 

Third, the types of examinations were limited mostly to multiple-choice and 

other formats such as gap-filling, which are easy to grade. Administrative 

difficulties and demands on time made it difficult to assess the students’ output 

skills. Hence, the assessments are biased toward input skills and against output 

skills despite the use of the general name, proficiency profiling. 

The final issue is related to the lack of a longitudinal design. This project is 

still in the initial assessment phase, and for this reason, the battery is only useful for 

measuring the students’ abilities and interpreting their performances. I have not yet 
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found ways to improve proficiency effectively and efficiently, which is the ultimate 

reason for the entire undertaking. 

 

Suggestions for Future Research 

In this section, I present two types of suggestions. The first concerns 

making more detailed examinations of and making improvements to the current 

study, and the second concerns further developments and explorations. Keeping 

this in mind, I have divided this section into three subsections: Studying the Nature 

of the Instruments, Improving Methods and Instruments of Current Research, and 

Details and New Directions. Needless to say, some of the delimitations of this 

research are linked directly to the suggestions. 

 

Studying the Nature of the Instruments 

This section is written to set the general tone for taking advantage of the 

availability of the entire test battery when examining the nature of each test. As 

mentioned repeatedly in previous chapters, I intentionally selected conventional 

tests of linguistic skills, and did not include purely psycholinguistic or 

psychometric measures. That means that each test potentially taps multiple abilities 

if viewed from a psycholinguistic or subskills-based standpoint. This feature does 

not mean that the test is flawed as the construct of listening itself, for example, 

appears rather complex. However, it provides another avenue to pursue in terms of 

proficiency profiling; namely studies of the inner structures of the tests in the test 
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battery. By the catch-all term inner structures, I mean the details and mechanisms 

of the test’s dependence on different constructs or subskills. For example, the 

Listening Cloze Test loads significantly on both the Process and Aural latent 

variables in the Structural Model 15; however, I still do not know for certain what 

characteristics of the Listening Cloze Test lead to these loading figures nor via 

what cognitive mechanisms. I do not know why it does not load significantly on the 

Written latent variable despite the availability of written text, either. On the surface, 

it appears that LCT is partly GGT, the Gap Filling Test and the GRE Gap Filling 

Test combined, and partly the Aural Word Recognition Test. However, an additive 

formula obtained by multiple linear regression, with LCT as the dependent variable 

and AWR and GGT as independent variables, explained only 43% of the variance 

in LCT. A productive formula LCT = AWR × GGT accounted for only 41% of the 

variance as well, and it is obvious that what LCT measures is much more complex. 

Similar questions can be asked and answered about many of the tests. By 

examining the test results as components of a network of tests and not as isolated 

entities, it might become easier and/or possible to understand the individual tests 

better. 

 

Improving the Methodology and Instrumentation 

The simplest improvement can be achieved by increasing the sample size. 

As the time limitation makes it impossible to increase the number of items on the 

tests, the only option for enhancing the performance of the instruments is to 
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increase the number of participants. Ability measures obtained for two groups can 

be combined using anchor items to bridge different tests (Skaggs & Wolfe, 2010). 

In the process, one can also build a larger and better performing item banks, leading 

to better data sets and test questions. 

An increased item bank would make it possible to improve the performance 

of many of the tests, as matching the item difficulty levels and person abilities and 

eliminating gaps in the item difficulty distribution are easily achieved as the size of 

the database increases. The inclusion of both easier and more difficult items for the 

target population will also improve test functioning. This was not possible in this 

study, but equipped with the results of the current Rasch analysis, it is possible 

from the next administration. 

Two of the tests should be revised extensively. The Phoneme Distinction 

Test is too easy; 36 students out of 112 students had a person ability measure 

higher than the highest item difficulty measure. One possible improvement is to 

substantially increase the number of phoneme pairs from the current five; this is 

counting the l-r pair appearing at the beginning and in the middle as two. This 

change is easy to implement, as the length of the current test is only 2 minutes and 

47 seconds. After implementing this improvement, the contributions of M-PHD 

and D-PHD, and particularly the coefficient in front of M-PHD in the linear 

regression formula for M-SLT and the correlation coefficient in the multiplicative 

formula L = D × C for short listening where D is regarded as the product of D-PHD 

and D-AWR, should be rechecked with the new measurement. 
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The Reading Cloze Test was the other poorly performing instrument and 

was the only test that showed a clear indication of including a secondary dimension. 

While the problem was addressed in this study by removing 19 items from the 80-

item test, one has to assume there is a major problem unique to this instrument. For 

example, deletions were concentrated toward the end of the test and deleted items 

tended to cluster together (e.g., three deletions in a row); thus, it might be a good 

idea to remove the corresponding sections and shorten the test. This test did not 

play a crucial role in the current analysis, but its significance should be rechecked 

after these improvements. 

 

New Directions 

Question type analyses. 

Listening is a complex combination of knowledge, processing skills, and 

strategies (Buck, 2001, p. 256). Hence, it is important to examine these different 

aspects of listening comprehension. In view of the fact that tapping these aspects 

directly is deemed difficult if not impossible, the best strategy might be to examine 

the students’ performances on different types of questions separately. For example, 

Song divided questions into three categories; ‘understanding main and topical ideas 

of a text’, ‘understanding supporting and specific details of a text’, and ‘making 

inferences from explicitly stated information’ (2008, p. 437). These do not 

correspond, in a one-to-one fashion, to the three aspects mentioned at the beginning 

of this section, but these are useful criteria and might provide an effective probe 
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into the three major aspects of listening. In addition, this classification might either 

prove or disprove the purported difference between listening and reading, with 

listening being a more integrated skill that leads to more holistic comprehension of the 

message than reading (Reves & Levine, 1988). 

 

Longitudinal research. 

This study examined the relations among the existing abilities of the 

students as measured by the test battery. However, this cross-sectional study only 

provides a snapshot of the participants’ proficiency profiles; as such, it does not 

provide a developmental picture and does not clearly explain causality, either. In 

order to elucidate the course of development as well as causality, a longitudinal 

study is needed. Unlike in the current study, where diverse aspects of proficiency 

(i.e., the students’ proficiency profile) were examined, more focused investigations 

are desirable. Combined with the use of different types of activities and 

teaching/learning materials, this will also serve as a tool to assess their 

effectiveness in helping students learn English. Some examples of dependent and 

independent variables are: 

a. Development of long and short listening skills over the course of the 

semester/year as a function of vocabulary 

b. Development of vocabulary as a function of listening skills 

c. Changes in correlations between listening comprehension and reading 

comprehension of listening scripts as a function of time 
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d. Changes in correlations between listening comprehension and general 

reading comprehension as a function of time 

 

These independent variables are in addition to the methods and materials for 

learning/teaching, at least for a and b. Again this study only captures a picture of 

typical students at different stages of skill development. The students’ proficiency 

profile, such as the correlations among different subskills, might change as their 

proficiency develops. In the process, one might be able to identify a typical profile 

of a successful learner. 

 

Comparison with other populations. 

The students at Kyoto University are not necessarily a representative sample 

of Japanese college students. While this study fully serves the purpose of 

identifying the proficiency profile of Kyoto University students, it will be 

beneficial to the college English teaching community in Japan at large to conduct a 

comparative study among students at different proficiency levels and with different 

degrees of academic ability. In the process, one can identify the differences among 

the students with different levels of proficiency and the deficiencies of weak 

students, as well as the common characteristics of Japanese university learners of 

English. The inclusion of different populations in the Rasch analysis will lead to 

improved ability and difficulty measures, separation, and reliability. This 
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phenomenon, or a mirror image of this with diverse items, was observed when the 

Gap Filling Test and the GRE Gap Filling Test were combined to produce the GGT. 

 

Inclusion of output skills. 

I have already stated that the Productive Vocabulary Levels Test is not a 

full-fledged test of productive ability. As my ultimate aim was to get an overall 

picture of the students’ English proficiency, output skills need to be incorporated in 

the picture as well. This requires an efficient and reliable assessment of written and 

spoken text. Therefore, practical tools to assess speaking and writing should be 

developed. In fact, the development of such instruments and methodology 

themselves will be a significant contribution to the English learning/teaching 

community. Though it might not be difficult to measure writing ability, the 

efficient assessment of speaking could prove very challenging. The current trend 

seems to be either for a native speaker/an advanced nonnative speaker to make a 

holistic judgment, or to reduce the assessment of speech to that of composition by 

transcribing the recorded speech. Ultimately, output should have a more prominent 

place in the structural equation model. Currently, Model 15 is made up of three 

latent variables, Process, Aural, and Written, but other latent variables should be 

tested in order to determine how they interact with the existing scheme. 
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Addition of a measure of processing speed to L = D × C. 

So far, I have only considered the listening comprehension counterpart L = 

D × C of the Simple View of Reading R = D × C. The Simple View of Reading 

typically accounts for about 48% of the variance in reading comprehension, but an 

improved version called the Component Model of Reading R = D × C + S can 

explain 58% with the inclusion of the processing speed S. While the model L = D × 

C can already account for about 58% of the variance in listening comprehension, 

the same as the Component Model of Reading, it is reasonable to expect further 

improvement upon inclusion of a measure of speed or processing efficiency. The 

formula L = D × C + S, as well as other possibilities such as, for example, L = D × 

C × S, should be explored. There are at least two problems associated with this new 

variable S. The first is the choice of a proper instrument to assess this ability, and 

the second is the scaling problem. While processing speed should be a factor for 

most of the tests in the battery, I have no specific measure of processing speed par 

se as no psychometric tests are included. It might be possible to substitute an 

existing non-psychometric test for this as I successfully used the Aural Word 

Recognition Test (AWR) to measure the decoding skill D in L = D × C. For 

example, the Listening Cloze Test is not a measure of processing speed alone, but 

recognizing and writing down the word in a gap surely requires speed as the 

material was presented at normal speed. Perhaps LCT’s loading on the Process 

component in the three-component principal component analysis can serve such a 

purpose. In their original study, Joshi and Aaron used letter naming speed as a 
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measure of processing ability, and their S was numerically defined by 

40 100
time taken in seconds

×  (2000, p. 93); where 40 is the number of letters to be 

named. Though there is no intrinsic problem with this choice, this is not a unique 

formula. For example, multiplying this by any positive number is theoretically 

equivalent to this, but one might overwhelm the first term D × C and make its 

contribution negligible by multiplying S by a large number. Thus, it is obvious that 

a standard is needed for rescaling. The z-score might make a good candidate as well 

as the displaced person ability measure if Rasch analysis is possible. Needless to 

say, these are both population-dependent parameters, but the examination of a 

formula of any kind generally requires a target population to be studied, and, in that 

sense, is population-dependent. As for the second problem, I have already 

acknowledged the difficulty associated with the arbitrariness of scaling or choice of 

unit for processing efficiency. Though this problem itself is not uncommon, and 

encountered in such techniques as structural equation modeling routinely, the 

choice is of significant consequence in this model. I previously called it a weight 

given to the processing speed S as the ratio of the magnitude of D × C to that of S 

is determined partly by the unit used to measure D, C, and S. 

 

Study of declarative and procedural knowledge. 

It is known that Kyoto University students cannot process written texts for 

meaning silently reading mode within the time it takes for a native speaker to read 

the same texts aloud at normal speed. Numerically, this means that they cannot 
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process about 150 words per minute when reading silently. This is because their 

procedural knowledge is not well developed and they lack automaticity as they rely 

heavily on their declarative knowledge and analytic abilities. Note here that I am 

talking about local processing for meaning and not about more macroscopic 

paragraph or passage level understanding. Because it is the latter in which the 

students take advantage of inferential and holistic comprehension skills, this does 

not contradict my previous assertions. They rely on analytic skills at the sentence 

level. Given what we know of their processing strengths and weaknesses, a study of 

the relative weights of declarative knowledge and procedural knowledge would be 

valuable. Though there is controversy about the proceduralization of declarative 

knowledge, it is generally accepted that language learning, both for adults and 

babies, involved declarative and procedural skills. That is why I am using the term 

“weights” and not “conversion”. One easy way to approach this type of study is to 

change the time limits of the tests. By controlling the time allowed to answer the 

questions, it is possible to assess processing speed, which is a good indicator of 

automaticity and proceduralization (The term proceduralization is used with the 

above understanding.) Because there is no way to associate the speed alone with 

the extent of proceduralization, especially when the change is gradual, a synthetic 

judgment as to the qualitative change in the skill of interest should be made. I 

believe that embedding the target skill in the overall proficiency framework is one 

potentially effective way to detect and track such a qualitative change. Although 

the notion of converting declarative knowledge to procedural knowledge is 

 402



somewhat controversial, even small scale studies like this can contribute to 

resolving such controversy. 

 

Regression vs. simple view. 

The main variable, LLT, shows up in two main formulas, once as M-LLT in 

the formula obtained by the multiple linear regression and once more as D-LLT in 

the Sound Model of Listening. An attempt to combine these two descriptions can 

contribute to revealing hitherto unknown characteristics of the tests, skills, and 

overall proficiency framework/profile. The differences are at least three-fold: (a) 

M-LLT can take both negative and positive values but D-LLT is nonnegative; (b) 

While M-LLT is expressed as a function of M-RCL and M-LCT, D-LLT is 

expressed as a function of D-AWR and D-RCL, and; (c) The formula for M-LLT is 

a sum of two terms, but the formula for D-LLT is a product of two terms.  

I would like to make a note of a few issues surrounding (b). First, as shown in 

Chapter 5, it is possible to express D-LLT as a product of D-LCT and D-RCL, and 

this product performs better in a way because it can explain more variance in D-

LLT. However, this product is conceptually different from either R = D × C or L = 

D × C = D-AWR × D-RCL. Second, I regard this as a device to shed more light on 

the relations among AWR, LCT, RCL, and other variables. Finally, a comparative 

study of this with a linear regression formula for M-LLT/D-LLT containing M-

AWR/D-AWR and M-RCL/D-RCL combined with the studies in “Studying the 

Nature of the Instruments” section above might reveal a new underlying structure 
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and connections among the variables. Hence, considering (b) has its own merit. I 

will suggest potential steps to resolve or at least closely examine these 

inconsistencies. 

Let us first revisit the formulas we have. By definition, multiple linear 

regression gives an additive formula and the Sound Model formula is 

multiplicative; namely, we have M-LLT = (0.319)M-LCT + (0.344)M-RCL and L 

= D × C or D-LLT = D-AWR × D-RCL. These formulations do not necessarily 

appear compatible at least on the surface. Introducing proper displacements and a 

constant term on the right-hand side of the formula M-LLT = (0.319)M-LCT + 

(0.344)M-RCL, we can convert this into another formula that expresses D-LLT as a 

function of D-RCL and D-LCT. This much is for free. Noting that M-LCT has the 

highest correlation with M-AWR of .610, try to replace D-LCT with D-AWR. Note 

here that the correlation coefficient between M-LCT and M-AWR is the same as 

that between D-LCT and D-AWR. Also, the upward adjustment made to D-AWR 

in order to improve the variance in L explained by D × C should be taken into 

account at this point. Alternatively, multiple regression analysis can be tried anew 

to express D-LLT as a linear function of D-AWR, D-RCL, and D-LCT, for 

example, keeping in mind that we are moving toward L = D × C, where the 

equality means a correlation coefficient of 1, which in turn means we are free to 

add any constant to either side of the equal sign. This is important as this gives us 

the freedom to deviate from a linear combination. All we need is a linear relation 

and not necessarily a linear combination. As before, we can take advantage of the 

 404



high correlation coefficient between D-LCT and D-AWR to substitute D-AWR for 

D-LCT. These procedures address (a) and (b) above. 

As for (c), the easiest way to compromise addition and multiplication is to 

find a common factor, either D-AWR or D-RCL, in all the terms added together. 

For example, if D-LLT is expressed as a weighted sum of D-RCL and D-LCT, and 

D-LCT is expressed as a product of D-AWR and D-RCL, we can factor out D-RCL 

to make the right-hand side a product of D-AWR and D-RCL + some constant. In 

my preliminary work, the correlation between D-LCT and D-AWR*D-RCL 

was .718. So, this is a reasonable course of action to take. Needless to say, I fully 

expect unforeseeable problems and discoveries when actual numerical details are 

worked out. 

 

Explaining more variance in short listening. 

The multiple regression explained 57.1% of the variance in M-SLT and 

67.5% of the variance in M-LLT. The formula L = D × C accounted for 50% of the 

variance in M-SLT and 58% for M-LLT. In both cases, less variance was explained 

for M-SLT. An investigation of the reasons behind this is in order as it might reveal 

additional features of listening comprehension. In particular, the SLT version of the 

Reading of Listening Scripts Test, where the scripts are those of short listening 

questions, should be administered and its contribution should be rechecked. I only 

have a preliminary and partial results based on a small sample of 35 students. 
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Listening to one-minute speeches. 

Here, by one-minute I do not mean exactly 60 seconds, but I mean a speech 

long enough not to allow retention and/or reexamination of its entirety by playing it 

back mentally; that is, it has too much content for the short-term memory to hold, 

and it gives too short a processing time for working memory to commit to long 

term memory. However, it might be possible to remember all the main points of the 

talk and their interrelations. Therefore, the participants do not have to spend as 

many resources in order to form the meaning of the entire speech as in a long 

listening situation. In the continuum of different types of listening in terms of the 

varying roles played by its subskills, this type of listening is located between short 

listening and long listening. By examining this type of listening closely and 

comparing the results with those for short and long listening, one can determine 

where the importance and/or the focus of attention/effort shift(s) from local skills 

of word recognition and sentence-level comprehension to a more holistic 

understanding of the entire passage. In that sense, this can be called medium-length 

listening. However, such a term is extremely vague. As my short listening lasted 

about 10 seconds and long listening 3 to 5 minutes, I thought it was reasonable to 

try a one-minute speech for medium-length listening. Both in order to track the 

transition in terms of the weights given to different subskills and to find a potential 

critical point where holistic abilities take over, it is naturally necessary to try 

listening tests of various lengths. It is also natural to expect such a transition to 
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depend on the nature of the material, which is the next suggestion for future 

research. 

 

Listening comprehension of different materials. 

In its most general form, this type of investigation can cover all possible 

genres. However, I will limit my attention to two kinds of materials conspicuous in 

the test battery; conversational and non-conversational materials. The Long 

Listening Test and Reading Comprehension of Listening Scripts Test cover both 

conversations and lectures, roughly at the rate of 1 to 2. However, the Short 

Listening Test only had conversations because there was no material available for 

ready use as a test. I did not have the necessary resources to create such a test and 

did not bother to take the trouble to do so because the focus of my work was on 

long listening. Despite this decision, investigating short non-conversational 

listening is another important avenue of research. While no conversation in the 

Short Listening Test contained a highly colloquial word or expression, it is still true 

that a conversation, even with only two short turns, is different from a statement by 

one person. A conversation typically includes a change of direction and a change of 

pace in its procession and development unlike a statement by a single individual. 

This could form a research topic, but instead, I propose a study of listening 

comprehension. This undertaking is at least two-fold. 

First, the short listening scores between conversations and statements by 

one person should be compared with each other and with long listening scores. This 
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is mostly a correlation study, and the results should be compared with long and/or 

medium listening of talks/lectures and conversations. What this will reveal is 

whether some people are better at aurally comprehending either a talk by one 

person or a conversation, as well as if such a tendency is consistent for short and 

long types of listening. This amounts to completing the correlation matrix below, 

where A, B, C, D, E, and F are the names I gave to these cells. In the proposed 

research, these cells will be filled with correlation coefficients. 

 

 Short 
Conversation 

Short 
Statement 

Long 
Conversation 

Long Speech 

Short 
Conversation 

 A C E 

Short 
Statement 

  F D 

Long 
Conversation 

   B 

     
Long Speech 
 

Cells A and B show the correlation between conversation and simple speech 

whether it is short or long listening. Cells C and D examine whether 

comprehension of conversation and one-person speech is length-independent. The 

numbers in cells E and F will be large if people’s preference for either conversation 

or simple speech is length-dependent, which I believe is unlikely. 

Second, the factors affecting short listening should be reassessed with the 

new results, where the short listening tests contain only very short statements 

uttered by one individual. The procedure should mirror what I did in this 
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dissertation study, if not as extensively. Based on my own experience as an EFL 

learner of English and a teacher, I do not feel that short listening comprehension 

significantly differs depending on the material, but it should be checked. At the 

least, I know that even advanced EFL students in Japan experience extreme 

difficulties with conversations that feature a large amount of colloquial English. 

 

Long listening without taking notes. 

It has been reported that there is only a 10% increase of comprehension 

when a written script is available while listening (Chang, 2009). My concern here is 

the effect of the availability of the examinee’s own, perhaps scribbled, notes. 

Though I am simply saying availability for simplicity, the actual processes 

involved are far more complicated. First, we have to look at the reason why the 

notes are available; namely, they are available because they prepared them while 

listening. Note-taking means an additional mental load for nonnative speakers, and 

it is reasonable to expect it to have an ill effect on listening comprehension. Indeed, 

with their poor automaticity and lack of procedural knowledge, many Kyoto 

University students complain about their inability to listen and write 

simultaneously. On the other hand, few very advanced learners have said that 

writing helps them organize meaning formation while listening and crystallize their 

thoughts in general. When the examinees try to answer questions, they have the 

task of comprehending the question and answer choices, reading and 

comprehending their notes, and selecting one answer choice. Here again, they have 
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to simultaneously process multiple tasks to arrive at the correct answer. The 

advantage of the availability of one’s own notes and the disadvantage of parallel 

processing when taking notes are expected to interact in the Long Listening 

Comprehension Test. As the outcome of such an interaction is not easily 

predictable, long listening comprehension scores without note-taking should be 

collected and compared with the note-taking counterparts. For this study, including 

qualitative elements such as individual interviews would be fruitful. The reason 

why I believe that note-taking can exert an ill effect on beginning to intermediate 

learners was is that I received verbal feedback from my students to this effect. My 

conjecture here again is that there is an ability band, the threshold, for listening 

comprehension, across which the effect of note-taking changes from negative to 

positive. It might appear reasonable to assume that note-taking is helpful for 

advanced learners because it is helpful to take notes in the L1, but it is less clear 

how it interacts with listening comprehension for a less skilled L2 population. 

Gathering additional data is essential. Finally, not only is this a measure of listening 

ability, but it also serves as another measure of proceduralization or automaticity. 

 

Characteristics of speech and comprehension. 

It is a fact that some speech is easier to comprehend than others. Of the 

many factors influencing the level of comprehension, I would like to suggest 

investigating the following three, which are relatively easy to deal with: speech rate, 

male-female speaker differences, and the effects of different accents. 

 410



A normal speech rate in English is typically 150-180 words per minute; this 

is the speed at which news is read on TV and on the radio and also the speech rate 

of TOEFL’s listening section. However, many students at Kyoto University 

experience difficulty comprehending speech delivered at a rate of 100 words per 

minute (e.g., Voice of America’s Special English Program). In the preliminary 

study of long listening, there was not a dramatic comprehension difference between 

texts delivered at 100 words per minute and those delivered at 150 words per 

minute, a result that I found mystifying. The reason could be either that both rates 

are too fast or that the students rely on holistic top-down skills for long listening to 

such an extent that the effects of other factors are neutralized and made 

undetectable. Many Kyoto University students cannot read English with good 

comprehension at 100 words per minute, and, by analogy, I have to assume that 

they cannot listen comfortably at 100 words per minute. In long listening, they 

seem to comprehend only bits and pieces of the text even at a rate such as 100 

words per minute and they construct meaning relying heavily on top-down 

processing. My conjecture is that the effect of speech rate is more salient for short 

listening, however, this hypothesis needs to be confirmed. 

Though there is a wide variety of accents among native speakers of English, 

I would like to focus only on the standard American and standard British accents. 

The Educational Testing Service announced that it would include different accents 

in its Test of English as a Foreign Language (TOEFL); however, it has not done so 

to date. At this point, two major English language examinations for nonnative 
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speakers, widely accepted by academic institutions in the world, are the TOEFL 

and IELTS (International English Language Testing System). The TOEFL uses 

American English and IELTS uses British English. The most common practice 

among different universities seems to be accepting either test score as evidence of 

English proficiency. Nevertheless, especially for nonnative speakers, the ease of 

comprehension differs greatly based on which accent they are used to. For example, 

Japanese students learn American English at school and as a result, can experience 

considerable difficulty comprehending British accents. This is also my personal 

experience. However, to the best of my knowledge, there have not been many 

attempts to quantify this difficulty/preference. 

 

Learning curve and transition band. 

I do not believe that a value has been established for any linguistic variable 

beyond which there is a sudden change in proficiency, such as the critical points in 

physical sciences where phase transitions occur. However, based on my personal 

experience and observations of past students, language proficiency does not 

develop in a linear fashion at a constant rate both when time is the independent 

variable and when any crucial skill is used as the independent variable. The typical 

ogive learning curve exhibits this phenomenon. I think there is a transition band, in 

which the slope of the ogive is the steepest and across which the nature of 

proficiency changes, rather than a critical value. Because incremental acquisition is 
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the first derivative of proficiency, this means there is a critical band or period 

where the acquisition rate is markedly higher. 

If the sample size of this study is increased and participants with a wide 

range of proficiencies are included, by testing students at other institutions as well 

for example, it will be possible to determine the correlations among different 

skills/test scores in greater detail and over a greater range of skill levels. 

Examination of the scatter plot of one variable against another over the wider range 

of test scores might reveal the existence of the conjectured critical band. Tracing 

the path to such a critical period by examining the practices required to reach that 

point will contribute to further pursuit of effective and efficient foreign language 

curricula. 

 

Skills transfer and threshold hypothesis. 

One focus of this study was L2 reading comprehension’s effect on, or 

transfer to, L2 listening comprehension (L2 reading → L2 listening). A similar 

transfer is hypothesized to exist between L1 reading and L2 reading (L1 reading → 

L2 reading) (Alderson, 2000, p. 23). Putting these fragments together, it should be 

possible to observe a similar relation between L1 reading and L2 listening (L1 

reading → L2 reading → L2 listening). Scores on L1 reading tests should be 

compared with those on L2 listening. Again, I do not think that there will be a clear 

threshold value, but I believe there will be a transition band beyond which the 

transfer is clearly visible. Both qualitative observations and quantitative 
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assessments will be useful in examining what subskills are most important in L2 

listening. 

 

Contributions of local and bottom-up skills. 

The findings reported in this study indicate that local skills, such as aural 

word recognition and phoneme distinction, do not contribute significantly to 

explaining the variance in listening comprehension. However, we also know that 

the participants of this study possess relatively weak local skills, and it is not clear 

whether the small contribution is due to the students’ weaknesses in those skills or 

because they are indeed unimportant. If there were a transition level/band that 

should be surpassed for the effect to become significant, the former would be the 

case. A two-stage examination is in order, which might require a much larger 

sample size. In the first stage, only those participants with high M-AWR and/or M-

PHD values would be chosen and multiple regression analysis would be conducted. 

If the result is the same as before, it can be concluded that AWR and PHD are 

intrinsically unimportant. On the other hand, if AWR and/or PHD make significant 

contributions when the students are skilled enough, the next step would be to 

determine how and where the transition from insignificance to significance occurs. 

For the second examination, the students should be divided into many small groups 

according to their M-AWR and/or M-PHD such that each group is as uniform as 

possible in terms of the M-AWR and/or M-PHD values. For each subgroup, a 

multiple regression would then be conducted for M-LLT and M-SLT. The 
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coefficients for M-AWR and M-PHD would indicate whether and where there is a 

transition band. Needless to say, the transition can be simply linear. 

 

Tools of improvement for proficiency: A different direction. 

So far, my research and suggestions are centered on examining the students’ 

skills both cross-sectionally and longitudinally. This is useful in assessing and 

tracking the changes in their linguistic skills. However, assessment is not my 

ultimate goal; the reason for a thorough and multi-faceted examination of the 

students’ proficiency profiles is to take advantage of that knowledge in finding and 

developing an effective curriculum for them. Therefore, one natural and general 

direction for future research is the development of more effective and efficient 

learning/teaching materials. In particular, measures that can be used to develop 

sound perception and aural word recognition skills, the most basic first steps of 

listening comprehension, seem essential to further improve the listening 

comprehension of the participants in this study. This study has also revealed that 

the participants’ declarative knowledge of syntax is not being put to good use in 

making proper, automatic, and quick in-context, on-line decisions (e.g., see the 

results of the Grammatical Error Detection Test). The participants need training to 

help them transfer their knowledge to a usable skill. Finally, it is necessary to 

construct an integrative training system to develop well-rounded English 

proficiency. At this point, such research for Kyoto University students has not even 

begun, and I am unable to make any concrete suggestions except to say that there 
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are many possibilities and potential directions in these uncharted waters. The 

vagueness of my suggestion is indicative of the vast potential in this area. 

 

Nonlinear models. 

Even the only nonlinear framework I employed, the structural equation 

model, is based on a linearity assumption for its components. What I am proposing 

here is an intrinsically nonlinear model where fundamental interactions, processes, 

and dependences are considered nonlinear in nature. This is a reasonable approach 

in view of the decided nonlinearity exhibited by a typical learning curve or growth 

curve. Memory acquisition/decay and the development of automaticity are known 

to be nonlinear, as they either follow a power law or exhibit an exponential profile 

(Pavlik & Anderson, 2005; Rawson & Brian, 2010). In order to take advantage of 

preceding research and readily available embedded functions in commercial 

software such as SPSS and Origin, it is reasonable to start with a power law or an 

exponential model. The results of such studies can be related to studies of skill 

development and automaticity. For example, Ritter and Schooler (2001) listed three 

formulas in their brief review of studies of the learning curve based on the time 

required to complete a task (Table 126). 
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Table 126. The Power Law Formula and the Exponential Law Formula 

Time MinTime B·(N E) [Full power law formula] β−+ +=  

Time B·N [Simple power law form la] uβ−=  

Time B·exp [Simple exponential formu a l ]Nα−=  

Note. B is the range of learning. N is the trial number. E is the number of previous 
practice trials. α and β are the learning rate parameters. 
 

As completion time is only one measure of skills development, and these 

learning laws seem to be a ubiquitous success story in cognitive psychology (Ritter, 

et al., 2001), similar formulas might apply to the above variables; if so, they would 

also provide insight into the degree and rate of skill acquisition. On the other hand, 

unlike simple procedures for which the number of practices N is a useful 

independent variable, it might not be easy to find a good independent variable for 

nonlinear analyses. I have two suggestions to circumvent this problem. The first is 

to use person ability itself, that is, the level of acquisition of some skill, as a 

predictor of listening or reading comprehension. For example, if we examine 

students with similar levels of reading comprehension, their long listening 

comprehension skills might follow the power law or exponential law as a function 

of aural word recognition. The second is the use of time as the independent variable 

to explain the development of listening comprehension skills. In this case, we 

already know that linear improvement should be impossible, and it should follow 
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an S-shaped curve. What we do not know is the detailed shape of the curve. For 

example, if one assumes a general sigmoidal shape given by 

1
exp( )A B Cx+

, 

It is necessary to determine the constants A, B, and C, and these can be 

regarded as the characteristic signature for the target group. Note that C should be 

negative for the function to increase monotonically as x increases. Obtaining a 

fairly large sample size might be crucial to arrive at a reliable signature. 

It should be noted that power laws and exponential laws might not always 

be easy to distinguish, especially when we have an integral, as opposed to 

fractional, power. This is clear from the power series expansion of the exponential 

function ex. 

2 3

1
1! 2! 3! !

n
xe x x x x

n
= + + + +… +…  

It is easy to see how this reduces, approximately, to a linear function when 

the value of x is small. Despite this potential obstacle, it would be a significant 

finding if it can be determined whether it is the power law or the exponential 

profile. “If learning follows an exponential, then learning is based on a fixed 

percentage of what remains to be learnt. If learning follows a power law, then 

learning slows down in that it is based on an ever decreasing percentage of what 

remains to be learnt” (Ritter, et al., 2001, p. 8604). A large sample size would be 

crucial here as well, because the reliability and reproducibility increase, and the 

variability decreases with the sample size.  I often refer to the variability for the 
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mean of sampling distribution as noise, and this noise is inversely proportional to 

the square root of the sample size. 

 

Allosteric enzyme model applied to applied linguistics. 

A typical enzyme with one active site yields normal hyperbolic velocity 

curves known as Henri-Michaelis-Menten curves. On the other hand, an allosteric 

enzyme has multiple active sites on multiple subunits, and binding of a substrate or 

other regulator molecules at one site induces structural and electronic changes that 

result in altered affinities for the remaining vacant active sites (Segel, 1976, p. 305). 

This often leads to a sigmoidal velocity curve resembling the learning curve 

(Wikipedia, n.d.-a). Furthermore, tetramers consisting of four subunits have been 

studied extensively (Koshland, Némethy, & Filmer, 1966; Monod, Wyman, & 

Changeux, 1965; Segel, 1976, pp. 303-317). I propose a project that attempts to 

explain the concerted interaction among the four basic language skills of listening, 

reading, speaking, and writing. I have studied the receptive skills of listening and 

reading in this study and have proposed extending the current study to the output 

abilities of writing and speaking. Unlike other researchers, who tend to study one or 

a few aspects of language proficiency and its development at a time, the purpose of 

this project would be to try to understand the entirety of human language ability. I 

am saying “human language ability” as I can easily see how this study of the four 

L2 skills could share much in common with the corresponding L1 skills. 
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Proposed formulas for the rate of the reaction v, divided by the maximum 

rate Vmax, catalyzed by an allosteric enzyme range from the simplest 
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known as the Hill equation, to the most complex 
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In the original biochemical model, [S] is the substrate concentration, Ks is 

the dissociation constant, a, b, and c are the interaction factors, and K′ = a3b2cKs
4. 

However, there is no need to know the precise biochemical meaning of these 

factors. For the current application, one will only borrow the resulting formula to 

describe the rate of fluency/proficiency development, which is the same as the 

reaction rate conceptually. The substrate concentration [S] can be regarded as either 

the amount of exercise or the level of overall proficiency, the dissociation constant 

Ks can be a measure of the deterioration of acquired knowledge and skill or 

memory loss, and the interaction factors a, b, and c represent the effect of the level 

of one skill on another. I am mainly concerned with the four basic skills of reading, 

writing, listening, and speaking. This would be a meaningful undertaking because 

the effect of one of the above four skills on the others, as well as the overall 

development of fluency/proficiency as the result of a collaborative and concerted 

involvement of all four skills has not been studied quantitatively. This last proposed 

idea would be the basis of an ambitious and ground-breaking study. 
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Final Conclusions 

This study confirmed known and suspected strengths and weaknesses of 

Kyoto University students’ receptive English proficiency and successfully 

described, examined, and explained some of its aspects in quantitatively. I also 

explored a unified description of the participants’ receptive proficiency profile 

using principal components analysis and structural equation modeling. As expected, 

the participants’ reading proficiency as well as their top-down and holistic 

comprehension skills appeared superior to their bottom-up processing skills. The 

target skill of listening comprehension, as defined in this study, benefits more from 

general and macroscopic receptive abilities such as holistic comprehension, 

including inferring and the use of extra-textual information, than listening-specific 

and microscopic abilities such as sound recognition. Generally speaking, the 

contributions made by localized skills were rather limited with, for example, 

sentence-level grammatical judgments not making any recognizable contribution to 

long listening. This by no means indicates that those local skills are unimportant. 

To the contrary, it is only that the participants’ weaknesses in the equally essential 

local and more listening-specific skills are successfully, albeit only partly, 

compensated for by holistic competence. This means that there is much room for 

improvement for the participants as they develop better local and bottom-up skills 

and succeed in integrating top-down and bottom-up abilities as described by the 

interactive model of listening (Flowerdew & Miller, 2005, p. 26). 
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I also think that college students in Japan can take full advantage of their L2 

reading comprehension skills in developing listening abilities in English just as 

elementary school students learn to read in their L1 aided by their already-acquired 

listening comprehension skills. As long as they can refrain from excessive and even 

nearly exclusive reliance on their holistic comprehension skills, and if they 

simultaneously try to develop bottom-up listening skills, including sound 

perception and word recognition, good listening comprehension appears to be 

within easy reach for them. 
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APPENDIX A 
SHORT LISTENING TEST 

 
短い会話を聞き、質問の答えを四つの選択肢から選んで下さい。 
Listen to a short conversation and choose the right answer to the question from the four printed 
choices. 
 
1. (woman) Thanks a lot! This scarf will be perfect with my blue jacket. 

(man) Made a good choice, did I?  
(narrator) What does the man mean? 
(A) He wants to know which scarf the woman chose. 
(B) He wants to know what color the jacket is. 
(C) He thinks he selected a nice scarf. 
(D) He thinks any color would go well with the jacket. 

 
2. (woman) My cousin Bob is getting married in California and I can’t decide whether to go. 

(man) It’s a long trip, but I think you’ll have a good time. 
(narrator) What does the man imply? 
(A) Bob has been married for a long time. 
(B) The woman should go to California. 
(C) He plans to go to the wedding. 
(D) He hasn’t been to California for a long time. 

 
3. (woman) Excuse me, could you bring me a glass of water, please? 

(man) Sorry, but I’m not a waiter. 
(narrator) What does the man mean? 
(A) He wants a glass of water. 
(B) He won’t do as the woman asks. 
(C) He can’t wait any longer. 
(D) He’s looking for the waiter. 

 
4. (man) Got the time? 

(woman) It’s a little after ten. 
(narrator) What does the woman mean? 
(A) It’s just past ten o’clock. 
(B) There’s no time to talk. 
(C) She needs a little more time. 
(D) She has more than ten cents. 

 
5. (man) You did an excellent job on that presentation. 

(woman) Thanks, I put a lot of time into it. 
(narrator) What does the woman mean? 
(A) She appreciates the man’s help. 
(B) Her presentation was somewhat long. 
(C) She needed more time to prepare. 
(D) She worked hard on her presentation. 
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6. (man) Are you ready to go jogging? 
(woman) Almost. I have to warm up first. 
(narrator) What does the woman mean? 
(A) She wants to exercise before she runs. 
(B) It’s too hot to go running. 
(C) Her jogging suit isn’t warm enough. 
(D) She already went jogging. 

 
7. (woman 1) I’ve been calling David for the past half hour, but I keep getting a busy signal. 

(woman 2) Well, if you don’t get him soon, we’ll just have to go to the movies without him. 
(narrator) Why are the women trying to call David? 
(A) To tell him they are busy. 
(B) To cancel an appointment. 
(C) To invite him to go to a film. 
(D) To ask him a question about homework. 

 
8. (man) If I don’t find my wallet pretty soon, I’m going to have to report it stolen. 

(woman) Hold on! Before you call the campus security office ... have you checked your car ... 
all your jacket pockets ... everywhere? 
(narrator) What does the woman suggest the man do? 
(A) Keep looking for his wallet. 
(B) Report the theft of the wallet right away. 
(C) Put his wallet in his jacket pocket. 
(D) Be more careful with his wallet. 

 
9. (man) I notice you don’t buy your lunch in the cafeteria any more. 

(woman) When prices went up, I decided to bring my own. 
(narrator) Why doesn’t the woman buy food in the cafeteria? 
(A) She is on a special diet. 
(B) She doesn’t like to walk to the cafeteria. 
(C) She thinks the cafeteria is too expensive. 
(D) She doesn’t eat lunch anymore. 

 
10. (man) You know, my car hasn’t been the same since I bumped into that telephone pole. 

(woman) You’d better have that looked into before you drive to Florida. 
(narrator) What does the woman mean? 
(A) The man should look into buying a new car. 
(B) The car looks better than it used to. 
(C) The man should fly to Florida. 
(D) The man should get his car checked. 

 
11. (man) Hello? I’d like two seats for this evening’s show. 

(woman) Sorry, but the performance is already sold out. Would you be interested in something 
later this week? 
(narrator) What does the woman imply? 
(A) Tickets are available for future performances. 
(B) The performance has been canceled. 
(C) She wants to see the show tomorrow. 
(D) The performance has already started. 
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12. (man) That leaky faucet is starting to get to me. 
(woman) What should we do about it? 
(narrator) What does the woman want to know? 
(A) What is causing the problem. 
(B) When the faucet started leaking. 
(C) How old the faucet is. 
(D) How to deal with the problem. 

 
13. (woman) Could you please tell me where to find running shoes? 

(man) Yes, they’d be on the second floor in sporting goods. 
(narrator) Where is this conversation probably taking place? 
(A) In a locker room. 
(B) In a department store. 
(C) In a shoe-repair shop. 
(D) At a track. 

 
14. (woman) Mary, did you drop off the roll of film for developing? 

(man) No, I got Susan to do it. 
(narrator) What happened to the roll of film? 
(A) It fell out of the camera. 
(B) Mary developed it in photography class. 
(C) Susan took it to be developed. 
(D) The man gave it to Susan. 

 
15. (woman) The floor is awfully wet. What happened? 

(man) No sooner had I gotten into the shower than the phone rang. 
(narrator) What does the man imply? 
(A) He got out of the shower to answer the phone. 
(B) He didn’t hear the phone ringing. 
(C) There’s something wrong with the shower. 
(D) He took a shower earlier than usual. 

 
16. (woman) Aren’t you leaving tomorrow for vacation? All packed and ready to go? 

(man) Not quite. I still have to stop by the drugstore and get my allergy prescription refilled. 
(narrator) What does the man imply? 
(A) His vacation has been postponed. 
(B) He needs to take his medicine with him on vacation. 
(C) He is going to change his allergy medicine. 
(D) His allergies no longer bother him. 

 
17. (man) It’s so mild today. Want to go for a bike ride after your last class? 

(woman) What’s the latest we could start? My last class is a chem. Lab, and it often runs late. 
(narrator) What does the woman mean? 
(A) She might be late for her chemistry class. 
(B) She’ll borrow a bike after class. 
(C) She might be delayed in lab. 
(D) She might ride her bike to the lab. 
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18. (man) I knew Laurie played the piano, but I didn’t know she played the guitar. 
(woman) Neither did I. It seems she just picked it up on her own, over the summer. 
(narrator) What does the woman mean? 
(A) Laurie doesn’t have much musical talent. 
(B) Laurie taught herself to play the guitar. 
(C) Laurie wants to play music with other people. 
(D) Laurie has a summer job playing guitar. 

 
19. (man) I heard that Parker Electronics is going to be holding interviews on campus next week. 

(woman) Yeah? What day? I’d like to talk to them and drop off my resume. 
(narrator) What does the woman want to do? 
(A) Get a job on campus. 
(B) Take an electronics course. 
(C) Visit the electronics company. 
(D) Apply for a job with the electronics company. 

 
20. (woman) You know, some TV channels have been rerunning a lot of comedies from the 

sixties. What do you think of those old shows? 
(man) Not much. But then, the new ones aren’t so great either. 
(narrator) What does the man mean? 
(A) He no longer watches much television. 
(B) He prefers the comedies from the sixties. 
(C) Television comedies haven’t improved since the sixties. 
(D) He hasn’t seen many of the old shows. 

 
21. (man) Janet, here’s the book you loaned to me. But, I’m a bit embarrassed.... I can’t seem to 

find the jacket for it.  
(woman) I would’ve never even noticed. You are one of the few people who actually returns 
books to me. 
(narrator) What can be inferred from the conversation? 
(A) The woman is satisfied that the book has been returned. 
(B) The woman doesn’t lend books to people. 
(C) The man is too embarrassed to borrow a book from the woman. 
(D) The man can’t find the book he borrowed from the woman. 

 
22. (woman) Did you hear if the debate team is going on to the state competition? Or did they get 

eliminated? 
(man) Actually, I haven’t been following their progress this year. 
(narrator) What does the man imply? 
(A) He’s never been to a debate. 
(B) He thinks the team was eliminated. 
(C) He can’t go to the state competition. 
(D) He doesn’t know if the team was successful. 
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23. (man) I want to take comparative anatomy this year. But according to the requirements, I have 
to have taken the introductory biology course first. 
(woman) Ask the professor if you can take them simultaneously. All he can do is say no. 
(narrator) What does the woman suggest the man do? 
(A) Ask the professor if the course will be given again. 
(B) Postpone taking the course. 
(C) Request permission to take the course together. 
(D) Take the course from a different professor. 

 
24. (man) If I can get Brian to pay back the money I lent him last week, I could get that new tennis 

racket. 
(woman) I hope you have better luck than I did! 
(narrator) What does the woman imply? 
(A) She also needs a new tennis racket. 
(B) She wants to borrow some money, too. 
(C) She doesn’t think Brian will repay the loan. 
(D) She couldn’t get Brian to play tennis. 

 
25. (woman) I hear you’re quite proficient on the violin. 

(man) I’m pretty rusty after all these years. 
(narrator) What does the man mean? 
(A) His violin is out of tune now. 
(B) He probably lost some of his skill on the violin. 
(C) He has worked as a violinist for a long time. 
(D) He’s too old to begin studying the violin. 

 
26. (woman) I really want to see the play at the outdoor theater tonight. Will you come with me? 

(man) You know I hate battling all those mosquitoes. But ... if you have your heart set on it .... 
(narrator) What can be inferred about the man? 
(A) He doesn’t expect to enjoy the theater. 
(B) He’s sorry he can’t go with the woman. 
(C) He thinks the theater will be too crowded. 
(D) He rarely goes to plays. 

 
27. (woman) Have you visited the new exhibit? 

(man) Not yet, but it’ll be at the Student Center until June. 
(narrator) What does the man imply? 
(A) He’ll see the exhibit after June. 
(B) He visited the new student several times. 
(C) He wants to exhibit his work at the Student Center. 
(D) He can see the exhibit before it closes. 

 
28. (man) I have to be at the dentist at 7:30 tomorrow morning. 

(woman) Then you won’t miss any classes. 
(narrator) What does the woman imply? 
(A) She is going to miss her first class. 
(B) She prefers going to the dentist later in the day. 
(C) The man will be finished before his first class. 
(D) The man might sleep late and miss his appointment. 
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29. (man) I’m taking up a collection for the jazz band. Would you like to give? 
(woman) Just a minute while I get my wallet. 
(narrator) What will the woman probably do next? 
(A) Put some money in her wallet. 
(B) Buy a band-concert ticket. 
(C) Make a donation. 
(D) Lend the man some money. 

 
30. (man) Your cousins just called. They’re stranded at the beach. 

(woman) So they didn’t manage to get a lift after all. 
(narrator) What had the woman assumed about her cousins? 
(A) Their friends would take them to the beach. 
(B) They wouldn’t mind taking the bus. 
(C) Someone would drive them home. 
(D) They wouldn’t be able to find a phone. 
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APPENDIX B 
LONG LISTENING TEST 

 

次の哲学の講義を聞き、設問に答えて下さい。 
Listen to part of a lecture in a philosophy class. Then, answer the questions. 
 
Listening Script (lecture) 
Narrator: Listen to part of a lecture in a philosophy class. The professor has been talking about 
ethics. 
 
Professor 

OK. If we’re going to discuss goodness and justice―what makes an individual good or a 
society just or virtuous―then we need to start with the ancient Greeks. So we’ll start with Plato―
Plato’s philosophy. Now, some of you may have studied Plato’s philosophy in some other course, so 
this might be easy. OK. At the risk of boring you, let me give you just an overview of Plato’s 
ethnical theory. Plato says the soul has―and by “soul” he simply means that which animates the 
body, gives it life―anyway, he says that the soul has three separate parts… called, um, “faculties,” 
which I’ll come back to. He believed that goodness in an individual was to be found when the three 
parts of the soul worked together, when they weren’t in conflict, but existed in harmony. A good or 
just person will have a soul in which the three faculties work well together. 

So, how does he arrive at that analysis? Well, he starts out in his very famous work, The 
Republic, um, he starts out by saying it’s very difficult to get a grasp on what the individual’s soul 
looks like. So, to get some idea of what the individual human soul is like, he says we should study 
the structure of society―what kinds of people and activities every society has to have. He argues 
that every society has to have three groups of people: workers, soldiers, and leaders. And each has a 
sort of defining characteristic. 

Every society has to have worker like famers or, um, people who work in factories, producing 
all the things that we need for everyday life. And according to Plato, the key feature of workers is 
that they’re focused on their own desires or appetites―interested in satisfying the needs of the body. 
So workers are associated with desire…OK? 

Now, if you live in a society that has a good amount of wealth―um, good agriculture, good 
industry―other societies are probably going to try to take it. So you need a class of soldiers, who 
are supposed to protect the state from external threats. Well, these soldiers, well, they’re going to be 
in dangerous situations quite frequently, so you need people with, um, a… a lot of high spirit―uh, 
an emotional type of individual. Emotion is what characterizes this group. 

And then, Plato says, the third group you need is leaders. Their main role will be to think 
rationally, to use their reason or intellect to make decisions. As decision makers, leaders determine 
what the state is to do, how the affairs of the citizens are to be run. 

Plato then asks himself: OK, assume we’ve got such a society with these three groups. When 
will this society be a good, um, a… a just society? Well, you can only have a good society when its 
three parts are working well together―each doing its proper thing. And Plato believes this can only 
happen if workers and soldiers learn moderation or self-control. 

But why? Why do workers and soldiers have to learn self-control? Well, how can a society 
flourish if the workers and soldiers don’t control their desires and emotions? Plato thinks that if they 
aren’t under control, workers will sleep too much and play too much, so they’re not going to get 
their jobs done. And soldiers need to channel their high spiritedness in a certain direction, precisely 
by being courageous. 

But you’re not going to get that automatically. You need to teach them this kind of moderation. 
So you need an educational system that first of all will train the leaders, so that they’ll make good 
decisions, so they’ll know what’s wise. Then make leaders responsible―um, uh, turn over to them 
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the education of the other two groups. And through education, build a society so that the workers 
and soldiers learn to use their intellect to control their desires and emotions, If you had all that, then, 
for Plato, you’d have a good or just society 

Now, take that picture―that social, political picture―and apply it to the individual person. 
You remember about the soul? That it consists of three separate parts, or faculties? Can you guess 
what they are? Desires, emotions, and intellect―the characteristics associated with the three groups 
of society. And can you guess how Plato defines a good or just person? Well, it’s parallel to how he 
characterizes a good or just society. The three parts have to be in harmony. In each of us, out desires 
and emotions often get the better of us, and lead us to do foolish things. They’re in conflict with the 
intellect. So, to get them to all work together, to co-exist in harmony, every person needs to be 
shaped in the same way that we’ve shaped society―through the educational system. Individuals 
must be educated to use their intellect to control their emotions and desires. That’s harmony in the 
soul. 
 
862 words, 5’43” (151 WPM) 
 
Questions And Answer Choices 
Note: The italicized scripts in Question 2 and 3 are only heard. They are not printed on the answer 
sheet.  
 
1. Why does the professor talk about Plato’s description of society? 

A. To explain why societies face certain problems 
B. To point out problems with Plato’s ethical theory 
C. To introduce students to the political structure of ancient Greece 
D. To help explain Plato’s view about the nature of the human soul 

 
2. Listen again to part of the lecture. Then, answer the question. “Now some of you may have 

studied Plato’s philosophy in some other course. So, this might be easy. OK, at the risk of 
boring you, let me give you just an overview of Plato’s ethical theory.” What does the professor 
imply about Plato’s ethical theory? 
A. It may be familiar to some of the students. 
B. It will be discussed in more detail in a later class. 
C. It is not an interesting theory. 
D. It is not a very complicated theory. 

 
3. Listen again to part of the lecture. Then, answer the question. “But, why? Why do workers and 

soldiers have to learn self-control? Well, how can a society flourish if the workers and soldiers 
don’t control their desires and emotions?” Why does the professor ask this? “Well, how can a 
society flourish if the workers and soldiers don’t control their desires and emotions?”  
A. To find out if students have understood what she just said 
B. To suggest an answer to a question that she just asked 
C. To express disagreement with a point made by Plato 
D. To explain why harmony is difficult for a society to achieve 

 
4. What are two points that reflect Plato’s views about education? 

Choose 2 answers. 
A. All people can be trained to become leaders. 
B. people should learn to use their intellect. 
C. Leaders should be responsible for the education of workers and soldiers. 
D. All people should learn about the nature of the human soul. 
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5. Based on information in the lecture, indicate whether the statements below about 
human emotion reflect beliefs held by Plato. For each sentence, put a checkmark 
in the YES or NO column. 

 
 YES NO 
Emotion is usually controlled by the faculty of desire.   
Emotion ought to be controlled by the faculty of intellect.   
Emotion is what motivates soldiers.   
 
6. According to Plato, what is the main characteristic of a good or just person? 

A. The parts of the person’s soul exist in harmony. 
B. The person does not try to control other people. 
C. The person’s relationships with other people are harmonious. 
D. The person does not act in an emotional manner. 
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教員と学生の会話を聞いて、質問に答えて下さい。 
Listen to a conversation between a student and a professor. Then, answer the questions. 
 
Listening Script (conversation) 
Narrator: Listen to a conversation between a student and a professor. 
 
Professor: Sandy, how’s the class been going for you this semester? 
Female Student: [genuine enthusiasm] Oh, it’s great. I really like your business psychology class, 
but I have one major concern about the last assignment, you know - the one where we have to 
interview a local business owner, uh, I mean entrepreneur? 
Professor: Are you having trouble coming up with interview questions? 
Female Student: Well, that’s just it. I mean, I worked on my high school newspaper for years, so I 
actually have great questions to ask. The thing is ... I’m new to the area, and I don’t know people off 
campus ... So, I was wondering if ... well, could you possibly give me the name of someone I could 
interview ... ? 
Professor: You don’t know anyone who owns a business? 
Female Student: Well, yeah, back home ... my next-door neighbors – they own a shoe store, and 
they’re really successful – but they’re not local. 
Professor: Well, it wouldn’t be fair to the other students if I gave you the name of a contact – but I 
could help you figure out a way to find someone on your own. Let’s see ... Do you read the local 
newspaper? 
Female Student: Sure, whenever I have the time. 
Professor: Well, the business section in the paper often has stories about local business people 
who’ve been successful. If you find an article, you could call the person who is profiled. 
Female Student: You mean, just call them up ... out of the blue ... and ask them if they’ll talk to 
me? 
Professor: Sure, why not? 
Female Student: Well, aren’t people like that awfully busy? Too busy to talk to a random college 
student. 
Professor: Many people enjoy telling the story of how they got started. Remember, this is a 
business psychology class, and for this assignment, I want you to get some real insight about 
business owners, their personality, what drives them to become an entrepreneur. 
Female Student: Like, how they think? 
Professor: And what motivates them. Why did they start their business? I’m sure they’d talk to you, 
especially if you tell them you might start a business some day. 
Female Student: I’m not sure I’d have the guts to do that. Opening a business seems so risky, so 
scary. 
Professor: Well, you can ask them if they felt that way too. Now you just need to find someone to 
interview to see if your instincts are correct. 
 
403 words, 2’18” (175 words per minute) 
 
Questions And Answer Choices 
(Note: The italicized script in Question 5 is only heard. They are not printed on the answer sheet. ) 
1. Why does the student go to see the professor? 

A. For suggestions on how to write interview questions 
B. For assistance in finding a person to interview 
C. To ask for advice on starting a business 
D. To schedule an interview with him 
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2. Why does the student mention her high school newspaper? 
A. To inform the professor that she plans to print the interview there 
B. To explain why the assignment is difficult for her 
C. To show that she enjoys writing for school newspapers 
D. To indicate that she has experience with conducting interviews 

 
3. How does the professor help the student? 

A. He gives her a list of local business owners. 
B. He allows her to interview business owners in her hometown. 
C. He suggests that she read the business section of the newspaper. 
D. He gives her more time to complete the assignment. 

 
4. What does the professor want the students to learn from the assignment? 

A. That starting a business is risky 
B. Why writing articles on local businesses is important 
C. How to develop a detailed business plan 
D. What personality traits are typical of business owners 

 
5. Listen again to part of the lecture. Then, answer the question. “Are you having trouble coming 

up with the interview questions?” “Well, that’s just it. I mean I worked on my high school 
newspaper for years. So, I actually have great questions to ask.” What does the student imply? 
A. She is surprised by the professor’s reaction. 
B. The professor has not quite identified her concern. 
C. The professor has guessed correctly what her problem is. 
D. She does not want to finish the assignment. 
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APPENDIX C 
LISTENING CLOZE TEST 

 

音源を聞いて空白部分の言葉を書いて下さい。スペルミスは減点対象にはなりませんが、
文法ミスは零点に成ります。自分で採点して貰いますので、ある程度の字の汚さは構いま
せん。 
Listen to the following story and fill in the blanks. Spelling mistakes are acceptable as correct 
answers, but not grammatical ones. You do not have to be overly concerned about your handwriting 
as you will grade your own paper. 
 
This was taken from Voice of America’s program Our World. 
Our World - 11/08/2008 “Shuttle mission to prepare space station for larger crew” 
 (1’25”) 
 
And finally today, the space shuttle Endeavour is set to (1)__________ off on Friday, carrying five 
men and two women (2)__________ a 15-day mission to the International Space Station. 
 
The (3)__________ schedule includes four space walks to repair part of a (4)__________ power 
array, and they'll be delivering equipment and supplies (5)__________ get the space station ready to 
double the (6)__________ of the crew it can accommodate. 
 
Program Manager Mike Suffredini (7)__________ reporters that the larger crew will help NASA 
and (8)__________ international partners get maximum value out of the multi-billion 
(9)__________ space station. 
 
SUFFRIDINI: "The addition of six crew will (10)__________ us to utilize this vehicle. You know, 
you can (11)__________ any estimate you want for what the space station (12)__________, but by 
any measure it's a very large amount (13)__________ money, and so as many crew as we can 
(14)__________ on orbit to turn their attention to the (15)__________ of this asset, is critical for- 
given the investment (16)__________ put into it." 
 
This will be the fourth space (17)__________ mission this year, and the first since May.  
 
A (18)__________ to repair the Hubble Space Telescope has been delayed (19)__________ 2009 so 
an additional piece of equipment on the (20)__________ that failed shortly before launch can be 
replaced. 
 
Under (21)__________ plans, the space shuttle will stop flying in 2010. (22)__________ will leave 
the United States with no human space (23)__________ capability for five years, until the next 
generation spacecraft (24)__________ into service. During that period, astronauts will travel to 
(25)__________ International Space Station aboard Russian spacecraft. 
 
This was taken from Voice of America’s program called American Life. 
11/10/2008 “Not entrepreneurship. Intrepreneurship: Creative thinking inside a company 
structure” 
 (1’44”) 
 
The hoped-for result is new products or new ideas (1)__________ the sort that have enabled 
independent entrepreneurs to patent (2)__________, start companies, even get rich. There's less risk 
(3)__________ intrapreneurs, but also less reward, because any profits that (4)__________ must be 
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shared with the company that is paying (5)__________ and giving them all that free-thinking time 
away from (6)__________ everyday tasks. 
 
The classic example, featured in Henry Petroski's 1994 (7)__________, The Evolution of Useful 
Things, is the Post-it Note. (8)__________ are the little writing pads in which sheets are 
(9)__________ to each other at the top, so you can (10)__________ off one at a time and attach it to 
(11)__________ book page or your wall or the refrigerator door. 
 
(12)__________ Post-it Note was invented by a fellow named Art Fry, (13)__________ worked at 
the big 3M Company in Minnesota. He (14)__________ sang in his church choir, and he would 
mark (15)__________ place in the book of hymns by turning down (16)__________ page.  
 
This, of course, was sternly discouraged by the (17)__________. Fry tried sticking scraps of paper 
at the spot (18)__________ wanted to mark, but they kept slipping out, and (19)__________ lose 
his place. So he went back to his (20)__________ and came up with the perfect bookmark - the 
Post-it Note.  
 
(21)__________ idea made both him and 3M a lot of (22)__________. And now many companies 
are turning their brightest workers (23)__________, for hours or days at a time, to think of 
(24)__________ money-making ideas. 
 
Intrapreneurship is in, big time, right (25)__________. 
 
This was taken from Voice of America’s program Education News. 
Education News - 11/01/2005 “College Tuition Continues to Rise in U.S.” 
 (1’47”) 
 
It can be very expensive to go to college (1)__________ the United States. And it keeps getting 
more expensive. (2)__________ tuition increases were lower this year than they have 
(3)__________ in the past, the cost of going to college (4)__________ still rising much faster than 
inflation or Americans' household (5)__________.  
 
That has captured the attention of parents across the United States - including U.S. Secretary of 
Education Margaret Spellings, who recently (6)__________ her daughter off to college for the first 
time. (7)__________ Department of Education has put together a commission to (8)__________ a 
look at the future of higher education in the United States, and at the inaugural meeting, Ms. 
Spellings (9)__________ participants to make the issue of cost a (10)__________. 
 
"Please address such questions as how accessible is higher education, (11)__________ who will be 
the college student of tomorrow? Why (12)__________ the cost of college rising so rapidly, and 
how (13)__________ we make it more affordable?" 
 
The average cost of (14)__________ year at a private U.S. college or university is (15)__________ 
$21,235. That's up from about $15,000 five years ago. (16)__________ put the 40% increase in 
perspective, household income (17)__________ the United States during this same period rose just 
4%.  
 
(18)__________ at less expensive, state-run universities is increasing even more (19)__________. 
According to Patrick Callen, president of the National Center (20)__________ Public Policy and 
Higher Education, that's because states are (21)__________ the effects of a sluggish economy. 
"Public institutions have had (22)__________ budgets cut by states, and they've been raising 
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(23)__________ to replace public money that's been taken out of (24)__________ budgets," he 
says. 
 
But budget cuts are just part (25)__________ the reason tuition rates have been increasing so 
rapidly. (26)__________ Callen points out that more and more American high (27)__________ 
students are going to college, because nowadays, it's nearly (28)__________ to earn a middle-class 
income without a college degree. (29)__________ has created what he calls a "sellers' market" - and 
(30)__________ are taking advantage of it. 
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APPENDIX D 
DICTATION TEST 

 

各文の全単語を書き留めて下さい。前半の3文は一度聞いて30秒で書いて下さい。後半の3
文は長いので、二度聞いて貰います。一度目、30秒、二度目、30秒の形で合計1分です。 
Write down all the words of each of the following 6 sentences. You have 30 seconds each to do so 
for the first 3 sentences. The next three sentences will be read twice. The first reading will be 
followed by a 30-second silence to write it down, which is immediately followed by the second 
reading and the ensuing 30 seconds to complete the sentence. 
 
1. Excuse me, could you bring me a glass of water, please? 
 
2. You did an excellent job on that presentation. 
 
3. I have to be at the dentist at 7:30 tomorrow morning. 
 
4. If I don’t find my wallet pretty soon, I’m going to have to report it stolen.  
 
5. I knew Laurie played the piano, but I didn’t know she played the guitar.  
 
6. I really want to see the play at the outdoor theater tonight. Will you come with me? 
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APPENDIX E 
PHONEME DISTINCTION TEST 

 

各ペアに付き、どちらの単語が発音されたか答えて下さい。単語は 3 回読まれます。 
For each pair of words, tell which one you heard. Each word will be repeated three times. 
 

1 lice rice 
2 lake rake 
3 lead red 
4 light right 
5 lead read 
   
6 clue crew 
7 bloom broom 
8 bleed breed 
9 fly fry 
10 flute fruit 
   
11 vase base 
12 vote boat 
13 vest best 
14 vat bat 
15 vain bane 
   
16 mouse mouth 
17 sink think 
18 sought thought 
19 sank thank 
20 pass path 
   
21 food hood 
22 follow hollow 
23 feel heel 
24 feat heat 
25 fare hare 
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APPENDIX F 
VOCABULARY SIZE TEST 

 
単語の意味を表す選択肢を選んで下さい。 
Pick the correct description for each word. 
 
Third 1,000  
 
1. soldier: He is a soldier. 

a. person in a business  
b. student  
c. person who uses metal  
d. person in the army  

 
2. restore: It has been restored. 

a. said again  
b. given to a different person  
c. given a lower price  
d. made like new again  

 
3. jug: He was holding a jug. 

a. a container for pouring liquids  
b. an informal discussion  
c. a soft cap  
d. a weapon that explodes  

 
4. scrub: He is scrubbing it. 

a. cutting shallow lines into it  
b. repairing it  
c. rubbing it hard to clean it  
d. drawing simple pictures of it  

 
5. dinosaur: The children were pretending to be dinosaurs. 

a. robbers who work at sea  
b. very small creatures with human form but with wings  
c. large creatures with wings that breathe fire  
d. animals that lived an extremely long time ago  

 
6. strap: He broke the strap. 

a. promise  
b. top cover  
c. shallow dish for food  
d. strip of material for holding things together  

 
7. pave: It was paved. 

a. prevented from going through 
b. divided 
c. given gold edges 
d. covered with a hard surface 
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8. dash: They dashed over it. 
a. moved quickly  
b. moved slowly 
c. fought 
d. looked quickly 

 
9. rove: He couldn't stop roving. 

a. getting drunk  
b. traveling around  
c. making a musical sound through closed lips  
d. working hard  

 
10. lonesome: He felt lonesome.  

a. ungrateful  
b. very tired  
c. lonely  
d. full of energy  

 
Fourth 1,000  
 
1. compound: They made a new compound. 

a. agreement 
b. thing made of two or more parts  
c. group of people forming a business  
d. guess based on past experience  

 
2. latter: I agree with the latter. 

a. man from the church  
b. reason given  
c. last one  
d. answer  

 
3. candid: Please be candid. 

a. be careful  
b. show sympathy  
c. show fairness to both sides  
d. say what you really think  

 
4. tummy: Look at my tummy. 

a. cloth to cover the head  
b. stomach  
c. small furry animal  
d. thumb  

 
5. quiz: We made a quiz. 

a. thing to hold arrows  
b. serious mistake  
c. set of questions  
d. box for birds to make nests in  
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6. input: We need more input. 
a. information, power, etc. put into something  
b. workers  
c. artificial filling for a hole in wood  
d. money  

 
7. crab: Do you like crabs? 

a. sea creatures that walk sideways  
b. very thin small cakes  
c. tight, hard collars  
d. large black insects that sing at night  

 
8. vocabulary: You will need more vocabulary. 

a. words 
b. skill  
c. money 
d. guns  

 
9. remedy: We found a good remedy.  

a. way to fix a problem  
b. place to eat in public  
c. way to prepare food  
d. rule about numbers  

 
10. allege: They alleged it.  

a. claimed it without proof  
b. stole the ideas for it from someone else  
c. provided facts to prove it  
d. argued against the facts that supported it  

 
Fifth 1,000  
 
1. deficit: The company had a large deficit.  

a. spent a lot more money than it earned  
b. went down a lot in value  
c. had a plan for its spending that used a lot of money  
d. had a lot of money stored in the bank  

 
2. weep: He wept. 

a. finished his course  
b. cried  
c. died  
d. worried  

 
3. nun: We saw a nun. 

a. long thin creature that lives in the earth  
b. terrible accident  
c. woman following a strict religious life  
d. unexplained bright light in the sky 
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4. haunt: The house is haunted. 
a. full of ornaments  
b. rented  
c. empty  
d. full of ghosts  

 
5. compost: We need some compost. 

a. strong support  
b. help to feel better  
c. hard stuff made of stones and sand stuck together  
d. rotted plant material  

 
6. cube: I need one more cube. 

a. sharp thing used for joining things  
b. solid square block  
c. tall cup with no saucer  
d. piece of stiff paper folded in half  

 
7. miniature: It is a miniature. 

a. a very small thing of its kind  
b. an instrument for looking at very small objects  
c. a very small living creature  
d. a small line to join letters in handwriting  

 
8. peel: Shall I peel it? 

a. let it sit in water for a long time  
b. take the skin off it  
c. make it white  
d. cut it into thin pieces  

 
9. fracture: They found a fracture. 

a. break  
b. small piece  
c. short coat  
d. rare jewel  

 
10. bacterium: They didn't find a single bacterium.  

a. small living thing causing disease  
b. plant with red or orange flowers  
c. animal that carries water in lumps on its back  
d. thing that has been stolen and sold to a shop  

 
 Sixth 1,000  
 
1. devious: Your plans are devious. 

a. tricky  
b. well-developed  
c. not well thought out  
d. more expensive than necessary 
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2. premier: The premier spoke for an hour.  
a. person who works in a law court  
b. university teacher  
c. adventurer  
d. head of the government  

 
3. butler: They have a butler. 

a. man servant  
b. machine for cutting up trees  
c. private teacher  
d. cool dark room under the house 

 
4. accessory: They gave us some accessories.  

a. papers giving us the right to enter a country  
b. official orders  
c. ideas to choose between  
d. extra pieces 

 
5. threshold: They raised the threshold. 

a. flag 
b. point or line where something changes 
c. roof inside a building 
d. cost of borrowing money 

 
6. thesis: She has completed her thesis. 

a. long written report of study carried out for a university degree 
b. talk given by a judge at the end of a trial  
c. first year of employment after becoming a teacher  
d. extended course of hospital treatment 

 
7. strangle: He strangled her. 

a. killed her by pressing her throat  
b. gave her all the things she wanted  
c. took her away by force  
d. admired her greatly  

 
8. cavalier: He treated her in a cavalier manner. 

a. without care 
b. politely 
c. awkwardly 
d. as a brother would 

 
9. malign: His malign influence is still felt. 

a. evil 
b. good  
c. very important  
d. secret 
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10. veer: The car veered.  
a. went suddenly in another direction  
b. moved shakily 
c. made a very loud noise  
d. slid sideways without the wheels turning  

 
Seventh 1,000  
 
1. olive: We bought olives. 

a. oily fruit  
b. scented pink or red flowers  
c. men's clothes for swimming  
d. tools for digging up weeds  

 
2. quilt: They made a quilt. 

a. statement about who should get their property when they die  
b. firm agreement  
c. thick warm cover for a bed  
d. feather pen  

 
3. stealth: They did it by stealth. 

a. spending a large amount of money  
b. hurting someone so much that they agreed to their demands  
c. moving secretly with extreme care and quietness  
d. taking no notice of problems they met  

 
4. shudder: The boy shuddered. 

a. spoke with a low voice  
b. almost fell  
c. shook  
d. called out loudly  

 
5. bristle: The bristles are too hard. 

a. questions  
b. short stiff hairs  
c. folding beds  
d. bottoms of the shoes  

 
6. bloc: They have joined this bloc. 

a. musical group  
b. band of thieves  
c. small group of soldiers who are sent ahead of others  
d. group of countries with a common purpose  

 
7. demography: This book is about demography.  

a. the study of patterns of land use  
b. the study of the use of pictures to show facts about numbers  
c. the study of the movement of water  
d. the study of population 
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8. gimmick: That's a good gimmick. 
a. thing for standing on to work high above the ground  
b. small thing with pockets for holding money  
c. attention-getting action or thing  
d. clever plan or trick  

 
9. azalea: This azalea is very pretty. 

a. small tree with many flowers growing in groups 
b. light material made from natural threads  
c. long piece of material worn by women in India  
d. sea shell shaped like a fan  

 
10. yoghurt: This yoghurt is disgusting.  

a. dark grey mud found at the bottom of rivers  
b. unhealthy, open sore  
c. thick, soured milk, often with sugar and flavouring  
d. large purple fruit with soft flesh  

 
Eighth 1,000  
 
1. erratic: He was erratic. 

a. without fault  
b. very bad  
c. very polite  
d. unsteady  

 
2. palette: He lost his palette. 

a. basket for carrying fish  
b. wish to eat food  
c. young female companion  
d. artist's board for mixing paints  

 
3. null: His influence was null. 

a. had good results  
b. was unhelpful  
c. had no effect  
d. was long-lasting  

 
4. kindergarten: This is a good kindergarten.  

a. activity that allows you to forget your worries  
b. place of learning for children too young for school  
c. strong, deep bag carried on the back  
d. place where you may borrow books  

 
5. eclipse: There was an eclipse. 

a. a strong wind  
b. a loud noise of something hitting the water  
c. the killing of a large number of people  
d. the sun hidden by a planet 
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6. marrow: This is the marrow. 
a. symbol that brings good luck to a team  
b. soft centre of a bone  
c. control for guiding a plane  
d. increase in salary  

 
7. locust: There were hundreds of locusts. 

a. insects with wings 
b. unpaid helpers  
c. people who do not eat meat  
d. brightly coloured wild flowers  

 
8. authentic: It is authentic. 

a. real  
b. very noisy  
c. old  
d. like a desert  

 
9. cabaret: We saw the cabaret. 

a. painting covering a whole wall  
b. song and dance performance  
c. small crawling insect  
d. person who is half fish, half woman  

 
10. mumble: He started to mumble.  

a. think deeply  
b. shake uncontrollably  
c. stay further behind the others  
d. speak in an unclear way 
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APPENDIX G 
PRODUCTIVE VOCABULARY LEVELS TEST 

 

空白に入る単語を、文法的に正しい形で書いて下さい。 
Fill in the blanks. Each word should have a grammatically correct form. 
 
THE 2,000 WORD LEVEL A 
1. They will restore the house to its orig         state. 
 
2. My favorite spo         is football. 
 
3. Each room has its own priv        bath and WC. 
 
4. The tot         number of students at the university is 12,347. 
 
5. They met to ele         a president. 
 
6. Many companies were manufac         computers. 
 
7. In AD 636 an Arab army won a famous vict       over another army. 
 
8. The lakes become ice-free and the snow mel          . 
 
9. They managed to steal and hi       some knives. 
 
10. I asked the group to inv          her to the party. 
 
11. She shouted at him for spoi       her lovely evening. 
 
12. You must spend less until your deb       are paid. 
 
13. His mother looked at him with love and pri          . 
 
14. The wind roa        through the forest. 
 
15. There was fle        and blood everywhere. 
 
16. She earns a high sal          as a lawyer. 
 
17. The sick child had a very high tempe           . 
 
18. The bir           of her first child was a difficult time for her. 
 
THE 3,000 WORD LEVEL A 
1. They need to spend less on adminis       and more on production. 
 
2. He saw an ang         from Heaven. 
 
3. The entire he            of goats was killed. 
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4. Two old men were sitting on a park ben          and talking. 
 
5. She always showed char         towards those who needed help. 
 
6. He had a big house in the Cape Prov        . 
 
7. Oh Harold darl      , I am sorry. I did not mean to upset you. 
 
8. Judy found herself listening to the last ec       of her shoes on the hard floor. 
 
9. He cut three large sli         of bread. 
 
10. He sat in the shade beneath the pa       trees. 
 
11. He had a crazy sch         for perfecting the world. 
 
12. They get a big thr          out of car-racing. 
 
13. At the beginning of their journey they encoun         an English couple. 
 
14. Nothing illus         his selfishness more clearly than his behavior to his wife. 
 
15. He took the bag and tos      it into the bushes. 
 
16. Every year she looked forward to her ann           holiday. 
 
17. There is a defi         date for the wedding. 
 
18. His voice was loud and sav      , and shocked them all to silence. 
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APPENDIX H 
AURAL WORD RECOGNITION TEST 

 
聞えて来る単語を書き留めて下さい。単語が発音された後、書き留める為の5秒間の沈
黙、ビープ、2秒間の沈黙、次の単語と続きます。[単語]-5秒-[ビープ]-2秒-[次の単語]の繰
り返しです。スペルミスは減点に成りません。自分で採点して貰いますので、ある程度字
が汚くても構いません。 
Write the word you hear. After each word, there is a five-second silence to write it followed by a 
warning beep. The next word is pronounced two seconds after the warning beep. So, the repeating 
pattern is: [word]-5 seconds-[beep]-2 seconds-[next word]. Don’t be overly concerned about your 
handwriting as you will grade your own paper. 
 
 
1 ache 痛む。痛み 26 learned 博学な。 

2 alcohol アルコール 27 leisure 余暇。 

3 allergy アレルギー。 28 limb 手足。大枝。 

4 allow 許す。 29 loose ゆるい。 

5 annihilate 絶滅させる。 30 margarine マーガリン。 

6 bow お辞儀（する）。 31 miniature 小さな。 

7 brow まゆ毛。 32 mischief いたずら。（正式）害。 

8 bury 埋める。 33 oasis オアシス。 

9 calm 静かな。冷静な。  34 oven オーブン。 

10 canary カナリア。 35 owl ふくろう。 

11 career キャリア。経歴。 36 peasant 農民。小作農。 

12 chaos 混沌。カオス。 37 peer 同僚。 

13 comb 髪をとかす。くし。 38 plow 鋤。 

14 conscience 良心。 39 plumber 配管工。 

15 cosmos 宇宙。 40 realtor 不動産屋。 

16 crow カラス。 41 says 言う（say）の三単現。 

17 cupboard 食器棚。 42 sweater セーター。 

18 debris 残骸。破片。 43 thorough 徹底的な。 

19 debt 負債。 44 tomb 墓。 

20 dessert （食べる）デザート。 45 variety 種類。 

21 evil 邪悪な。不吉な。 46 virus ウィルス。 

22 glove 手袋。 47 wilderness 荒野。 

23 heir 相続人。 48 won 勝った。 

24 label ラベル。札。 49 wool 羊毛。 

25 law 法律。 50 wound wind の過去。 
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APPENDIX I 
GRAMMATICAL ERROR DETECTION TEST 

 
文法的な誤りを含む部分を、下線箇所から選んで下さい。各文に一つずつ誤りが有りま
す。 
There is one grammatical mistake in each of the following sentences. Pick the underlined 
word/segment that contains a grammatical mistake. 
 
1. Margaret Mead (A) studied many (B) different cultures, and she was one (C) of the first 

anthropologists to photograph (D) hers subjects. 
 
2. Talc, (A) a soft mineral with a (B) variety of uses, (C) sold is in slabs or in powdered (D) form. 
 
3. (A) During the 1870’s iron workers in Alabama proved they (B) could produce iron by (C) 

burning iron ore with coke, (D) instead than with charcoal. 
 
4. (A) Geologists at the Hawaiian Volcano Observatory (B) rely on (C) a number of instruments 

(D) to studying the volcanoes in Hawaii. 
 
5. Underlying aerodynamics and (A) all other (B) branches of theoretical mechanics (C) are the 

laws of motion (D) who were developed in the seventeenth century. 
 
6. (A) Was opened in 1918, the Phillips Collection (B) in Washington, D.C., was the first museum 

in the United States (C) devoted to modern (D) art. 
 
7. A mortgage (A) enables a person (B) to buy property (C) without paying for it outright; thus 

more people are able to enjoy (D) to own a house. 
 
8. (A) Alike ethnographers, ethnohistorians (B) make systematic observations, but they (C) also 

gather data from documentary and oral (D) sources. 
 
9. Basal body temperature (A) refers to the (B) most lowest temperature of a (C) healthy 

individual (D) during waking hours. 
 
10. (A) Research in the United States on acupuncture (B) has focused on (C) it use in (D) pain 

relief and anesthesia. 
 
11. The Moon’s (A) gravitational field (B) cannot keep atmospheric gases (C) from escape into (D) 

space. 
 
12. (A) Although the pecan tree is chiefly (B) value for its fruit, its wood (C) is used extensively 

(D) for flooring, furniture, boxes, and crates. 
 
13. (A) Born in Texas in 1890, Katherine Anne Porter produced three (B) collection of short (C) 

stories before (D) publishing her well-known novel Ship of Fools in 1962. 
 
14. Insulation from cold, (A) protect against dust and (B) sand, and camouflage (C) are among the 

(D) functions of hair for animals. 
 
15. (A) The notion that students are not sufficiently (B) involved in their education is one reason 

for the (C) recently surge of (D) support for undergraduate research. 
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16. (A) As secretary of transportation from 1975 to 1977, William Coleman worked (B) to help the 

bankrupt railroads in the northeastern United Sates (C) solved their (D) financial problems. 
 
17. Faults in the Earth’s crust are most (A) evidently in sedimentary (B) formations, (C) where 

they (D) interrupt previously continuous layers. 
 
18. Many (A) flowering plants benefit (B) of pollination by (C) adult butterflies (D) and moths. 
 
19. A number (A) of the American Indian languages (B) spoken at the (C) time of the European 

arrival in the New World in the late (D) fifteen century have become extinct. 
 
20. George Gershwin was an American composer (A) whose concert (B) works joined the sounds 

of jazz (C) with (D) them of traditional orchestration. 
 
21. (A) One of the problems of United States agriculture that has persisted (B) during the 1920’s 

until the present day is the tendency of farm income to lag (C) behind the costs of (D) 
production. 

 
22. Volcanism (A) occurs on Earth in several geological (B) setting, most of which are associated 

with the boundaries of the (C) enormous, rigid plates that (D) make up the lithosphere. 
 
23. Early European settlers in North America (A) used medicines (B) they made from (C) plants 

native to treat colds, pneumonia, and ague, (D) an illness similar to malaria. 
 
24. (A) Some insects bear a remarkable resemblance to dead twigs, (B) being long, (C) slenderness, 

wingless, and brownish (D) in color. 
 
25. A food (A) additive is (B) any chemical that food manufacturers (C) intentional add to their 

(D) products. 
 
26. Twenty to (A) thirty year after a mature forest (B) is cleared away, a (C) nearly impenetrable 

thicket of trees and shrubs (D) develops. 
 
27. (A) The first national park (B) in world, Yellowstone National Park, (C) was established (D) in 

1872. 
 
28. (A) Because it does not have a blood (B) supply, the cornea takes (C) their oxygen (D) directly 

from the air. 
 
29. Magnificent (A) mountains and (B) coastal scenery (C) is British Columbia’s (D) chief tourist 

attractions. 
 
30. Scientists at (A) universities are (B) often more (C) involved in theoretical research than in (D) 

practically research. 
 
31. John Rosamond Johnson (A) he composed numerous (B) songs, (C) including Lift Every Voice 

and Sing, (D) for which his brother, James Weldon Johnson, wrote the words. 
 
32. Nylon, a synthetic (A) done from a (B) combination of water, air, and a by-product (C) of coal, 

was first (D) introduced in 1938. 

 470



 
33. Ornithology, the study of birds, is one of the (A) major scientific (B) fields in which amateurs 

(C) play a role in accumulating, researching, and (D) publish data. 
 
34. Animation is a (A) technique for (B) creativity the illusion (C) of life in inanimate (D) things. 
 
35. The nonviolent protest advocated (A) by Dr. Martin Luther King, Jr., (B) proving highly 

effective in an age of (C) expanding television news (D) coverage. 
 
36. (A) On December 7, 1787, Delaware (B) became (C) a first state (D) to ratify the Constitution. 
 
37. (A) Nutritionists believe (B) what diet affects (C) how one feels (D) physically and 

emotionally. 
 
38. Mealii Kalama, creator of (A) over 400 Hawaiian quilts, (B) was granted a National Heritage 

Fellowship in 1985 for (C) herself (D) contributions to folk art. 
 
39. A jetty (A) serves to define and deepen (B) a channel, improve (C) navigate, or protect (D) a 

harbor. 
 
40. Minoru Yamasaki is an American architect (A) which works (B) departed from the austerity 

(C) frequently associated (D) with architecture in the United States after the Second World War. 
 
41. Chemical research (A) provides information that is useful (B) when the (C) textile industry in 

the (D) creation of synthetic fabrics. 
 
42. Jane Addams, social worker, author, and (A) spokeswoman for the peace and women’s suffrage 

(B) movements, (C) she received the Nobel Prize in 1931 for her (D) humanitarian 
achievements. 

 
43. Bromyrite crystals (A) have a diamond-like luster and are usually (B) colorless, but they (C) 

dark to brown when (D) exposed to light. 
 
44. (A) Stars in our universe vary (B) in temperature, color, (C) bright, size, and (D) mass. 
 
45. Ice is less (A) denser (B) than the liquid (C) from which (D) it is formed. 
 
46. The 1983 Nobel Prize in Medicine (A) was awarded to Barbara McClintock for her (B) 

experiments with maize and her (C) discoveries (D) regardless the nature of DNA. 
 
47. (A) In 1866 to 1883, the bison population in North America (B) was reduced from an (C) 

estimated 13 million to a few (D) hundred. 
 
48. Most of the (A) damage property attributed (B) to the San Francisco earthquake (C) of 1906 

resulted from the fire (D) that followed. 
 
49. James Baldwin’s plays and short stories, (A) which are to (B) some degree autobiographical, 

established (C) them as a (D) leading figure in the United States civil rights movement. 
 
50. Thunder can be (A) listened from a (B) maximum distance of about ten miles (C) except under 

(D) unusual atmospheric conditions. 
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APPENDIX J 
GAP FILLING TEST 

 
抜けている単語・表現を選んで下さい。 
Fill in the blanks. 
 
1. Dairy farming is ------- leading agricultural activity in the United States. 

A. a 
B. at 
C. then 
D. none 

 
2. Although thunder and lightning are produced at the same time, light waves travel faster -------, 

so we see the lightning before we hear the thunder. 
A. than sound waves do 
B. than sound waves are 
C. do sound waves 
D. sound waves 

 
3. Beef cattle ------- of all livestock for economic growth in certain geographic regions. 

A. the most are important 
B. are the most important 
C. the most important are 
D. that are the most important 

 
4. The discovery of the halftone process in photography in 1881 made it ------- photographs in 

books and newspapers. 
A. the possible reproduction 
B. possible to reproduce 
C. the possibility of reproducing 
D. possibly reproduced 

 
5. Flag Day is a legal holiday only in the state of Pennsylvania, ------- Betsy Ross sewed the first 

American flag. 
A. which 
B. where 
C. that 
D. has 

 
6. ------- vastness of the Grand Canyon, it is difficult to capture it in a single photograph. 

A. While the 
B. The 
C. For the 
D. Because of the 
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7. Speciation, -------, results when an animal population becomes isolated by some factor, usually 
geographic. 
A. form biological species 
B. biological species are formed 
C. which forming biological species 
D. the formation of biological species 

 
8. In its pure state antimony has no important use, but ------- with other substances, it is an 

extremely useful metal. 
A. when combined physically or chemically 
B. combined when physically or chemically 
C. the physical and chemical combination 
D. it is combined physically and chemically 

 
9. The dawn redwood appears ------- some 100 million years ago in northern forests around the 

world. 
A. was flourished 
B. having to flourish 
C. to have flourished 
D. have flourished 

 
10. Beginning in the Middle Ages, composers of Western music used a system of notating their 

compositions ------ be performed by musicians. 
A. will 
B. that 
C. and when to 
D. so they could 

 
11. Civil Rights are the freedoms and rights ------- as a member of a community, state, or nation. 

A. may have a person 
B. may have a person who 
C. a person may have 
D. and a person may have 

 
12. Richard Wright enjoyed success and influence ------- among Black American writers of his era. 

A. were unparalleled 
B. are unparalleled 
C. unparalleled 
D. the unparalleled 

 
13. ------- of large mammals once dominated the North American prairies: the American bison and 

the pronghorn antelope. 
A. There are two species 
B. With two species 
C. Two species are 
D. Two species 
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14. Franklin D. Roosevelt was ------- the great force of radio and the opportunity it provided for 
taking government policies directly to the people. 
A. as the first President he understood fully 
B. the first President that, to fully understand 
C. the first President fully understood 
D. the first President to understand fully 

 
15. During the late fifteenth century, ------- of the native societies of America had professions in 

the fields of arts and crafts. 
A. only a few 
B. a few but 
C. few, but only 
D. a few only 

 
16. The ponderosa pine is ------- of most of the timber used by forest-product firms in the Black 

Hills of South Dakota. 
A. the source 
B. as source 
C. the source which 
D. because the source 

 
17. Computers that once took up entire rooms are now ------- to put on desktop and into 

wristwatches. 
A. small enough 
B. smaller than  
C. so small 
D. as small as 

 
18. According to some educators, the goal of teaching is to help students learn what ------- to know 

to live a well-adjusted and successful life. 
A. do they need 
B. they need 
C. they are needed 
D. as they may need 

 
19. The sapphire’s transparency to ultraviolet and infrared radiation makes ------- in optical 

instruments. 
A. it is of use 
B. it uses 
C. it a useful 
D. it useful 

 
20. ------- initial recognition while still quite young. 

A. Most famous scientists achieved 
B. That most famous scientists achieved 
C. Most famous scientists who achieved 
D. For most famous scientists to achieve 
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21. Mango trees, ------- densely covered with glossy leaves and bear small fragrant flowers, grow 
rapidly and can attain heights of up to 90 feet. 
A. whose 
B. which are 
C. are when 
D. which 

 
22. -------, the Canadian composer Barbara Pentland wrote four symphonies, three concertos, and 

an opera, among other works. 
A. An artist who, prolific 
B. Is a prolific artist 
C. Prolific an artist 
D. A prolific artist 

 
23. The Chisos Mountains in Big Bend National Park in Texas were created by volcanic eruptions 

that occurred -------. 
A. the area in which dinosaurs roamed 
B. when dinosaurs roamed the area 
C. did dinosaurs roam the area 
D. dinosaurs roaming the area 

 
24. In bas-relief sculpture, a design projects very slightly from its background, ------- some coins. 

A. as on 
B. because 
C. the way that 
D. similarly 

 
25. Alaska found the first years of its statehood costly because it had to take over the expense of 

services ------- previously by the federal government. 
A. to provide 
B. be provided 
C. providing 
D. provided 

 
26. With age, the mineral content of human bones decreases, ------- them more fragile. 

A. make 
B. and to make 
C. thereby making 
D. which it makes 

 
27. Not until Kentucky’s Mammoth Cave had been completely explored in 1972 -------. 

A. when was its full extent realized 
B. that its full extent was realized 
C. was its full extent realized 
D. the realization of its full extent 
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28. The first explorer ------- California by land was Jedediah Strong Smith, a trapper who crossed 
the southwestern deserts of the United States in 1826. 
A. that he reached 
B. reached 
C. to reach 
D. reaching it 

 
29. Written to be performed on a -------, Thornton Wilder’s play Our Town depicts life in a small 

New England community. 
A. stage scenery of bare 
B. bare of stage scenery 
C. scenery bare of stage 
D. stage bare of scenery 

 
30. ------- many copper mines in the state of Arizona, a fact which contributes significantly to the 

state’s economy. 
A. They are 
B. There are 
C. Of the 
D. The 
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 APPENDIX K 
GRE GAP FILLING TEST 

 

以下の各文には一つか二つ空白があり、単語や単語群が抜けています。選択肢 A~E より、

最もこの文にふさわしいものを選んでください。 
Each sentence below has one or two blanks, each blank indicating that something has been omitted. 
Beneath the sentence are five lettered words or sets of words. Choose the word or set of words for 
each blank that best fits the meaning of the sentence as a whole. 
 
1. Nonviolent demonstrations often create such tensions that a community that has constantly 

refused to ------- its injustices is forced to correct them: the injustices can no longer be -------. 
 

(A) acknowledge. .ignored 
(B) decrease. .verified 
(C) tolerate. .accepted 
(D) address. .eliminated 
(E) explain. .discussed 

 
2. Since 1813 reaction to Jane Austen's novels has oscillated between ------- and condescension; 

but in general later writers have esteemed her works more highly than did most of her literary -
------. 

 
(A) dismissal. .admirers 
(B) adoration. .contemporaries 
(C) disapproval. .readers 
(D) indifference. .followers 
(E) approbation. .precursors 

 
3. There are, as yet, no vegetation types or ecosystems whose study has been ------- to the extent 

that they no longer ------- ecologists. 
 

(A) perfected. .hinder 
(B) exhausted. .interest 
(C) prolonged. .require 
(D) prevented. .challenge 
(E) delayed. .benefit 

 
4. Under ethical guidelines recently adopted by the National Institutes of Health, human genes are 

to be manipulated only to correct diseases for which ------- treatments are unsatisfactory. 
 

(A) similar 
(B) most 
(C) dangerous 
(D) uncommon 
(E) alternative 
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5. It was her view that the country's problems had been ------- by foreign technocrats, so that to 
invite them to come back would be counterproductive. 

 
(A) foreseen 
(B) attacked 
(C) ascertained 
(D) exacerbated 
(E) analyzed 

 
6. Winsor McCay, the cartoonist, could draw with incredible -------: his comic strip about Little 

Nemo was characterized by marvelous draftmanship and sequencing. 
 

(A) sincerity 
(B) efficiency 
(C) virtuosity 
(D) rapidity 
(E) energy 

 
7. The actual ------- of Wilson's position was always ------- by his refusal to compromise after 

having initially agreed to negotiate a settlement. 
 

(A) outcome. .foreshadowed 
(B) logic. .enhanced 
(C) rigidity. .betrayed 
(D) uncertainty. .alleviated 
(E) cowardice. .highlighted 

 
8. The senator's reputation, though ------- by false allegations of misconduct, emerged from the 

ordeal -------. 
 

(A) shaken. .unscathed 
(B) destroyed. .intact 
(C) damaged. .impaired 
(D) impugned. .unclear 
(E) tarnished. .sullied 

 
9. This poetry is not -------; it is more likely to appeal to an international audience than is poetry 

with strictly regional themes. 
 

(A) familiar 
(B) democratic 
(C) technical 
(D) complex 
(E) provincial 
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10. Experienced employers recognize that business students who can ------- different points of view 
are ultimately more effective as managers than are the brilliant and original students who ------- 
dogmatically to their own formulations. 

 
(A) discredit. .revert 
(B) assimilate. .adhere 
(C) impose. .refer 
(D) disregard. .incline 
(E) advocate. .relate 

 
11. Poe’s ------- reviews of contemporary fiction, which often find great merit in otherwise ------- 

literary gems, must make us respect his critical judgment in addition to his well-known literary 
talent. 

 
(A) thorough. .completed 
(B) petulant. .unpopular 
(C) insightful. .unappreciated 
(D) enthusiastic. .acclaimed 
(E) harsh. .undeserving 

 
12. The significance of the Magna Carta lies not in its ------- provisions, but in its broader impact: it 

made the king subject to the law. 
 

(A) specific 
(B) revolutionary 
(C) implicit 
(D) controversial 
(E) finite 

 
13. The theory of cosmic evolution states that the universe, having begun in a state of simplicity 

and -------, has ------- into great variety. 
 

(A) equilibrium. .modulated 
(B) homogeneity. .differentiated 
(C) contrast. .metamorphosed 
(D) proportion. .accelerated 
(E) intelligibility. .developed 

 
14. Not wishing to appear -------, the junior member of the research group refrained from ------- any 

criticism of the senior members' plan for dividing up responsibility for the entire project. 
 

(A) reluctant. .evaluating 
(B) inquisitive. .offering 
(C) presumptuous. .venturing 
(D) censorious. .undercutting 
(E) moralistic. .observing 
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15. In the British theater young people under thirty-five have not had much ------- getting 
recognition onstage, but offstage - in the ranks of playwrights, directors, designers, 
administrators - they have mostly been relegated to relative obscurity. 

 
(A) trouble 
(B) satisfaction 
(C) curiosity about 
(D) success at 
(E) fear of 

 
16. An institution concerned about its reputation is at the mercy of the actions of its members, 

because the misdeeds of individuals are often used to ------- the institutions of which they are a 
part. 

 
(A) reform 
(B) coerce 
(C) honor 
(D) discredit 
(E) intimidate 

 
17. Since many casual smokers develop lung cancer and many ------- smokers do not, scientists 

believe that individuals differ in their ------- the cancer-causing agents known to be present in 
cigarette smoke. 

 
(A) heavy. .susceptibility to 
(B) chronic. .concern about 
(C) habitual. .proximity to 
(D) devoted. .reliance upon 
(E) regular. .exposure to 

 
18. We accepted the theory that as people become more independent of one another, they begin to 

feel so isolated and lonely that freedom becomes ------- condition that most will seek to -------. 
 

(A) a permanent. .postpone 
(B) a common. .enter 
(C) a negative. .escape 
(D) a political. .impose 
(E) an irreparable. .avoid 

 
19. If animal parents were judged by human standards, the cuckoo would be one of nature’s more --

----- creatures, blithely laying its eggs in the nests of other birds, and leaving the incubating and 
nurturing to them. 

 
(A) mettlesome 
(B) industrious 
(C) domestic 
(D) lackluster 
(E) feckless 
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20. The current penchant for ------- a product by denigrating a rival, named in the advertisement by 
brand name, seems somewhat -------: suppose the consumer remembers only the rival’s name? 

 
(A) criticizing. .inefficient 
(B) touting. .foolhardy 
(C) enhancing. .insipid 
(D) evaluating. .cumbersome 
(E) flaunting. .gullible 

 
21. His imperturbability in the face of evidence indicating his deliberate fraud failed to reassure 

supporters of his essential -------; instead, it suggested a talent for ------- that they had never 
suspected. 

 
(A) culpability. .intrigue 
(B) wisdom. .reproof 
(C) remorse. .loquacity 
(D) probity. .guile 
(E) combativeness. .compromise 

 
22. Although providing wild chimpanzees with food makes them less ------- and easier to study, it is 

also known to ------- their normal social patterns. 
 

(A) interesting. .reinforce 
(B) manageable. .upset 
(C) shy. .disrupt 
(D) poised. .inhibit 
(E) accessible. .retard 

 
23. There is something ------- about the way the building of monasteries proliferated in eighteenth-

century Bavaria, while in the rest of the Western world religious ardor was ------- and church 
building was consequently declining. 

 
(A) enigmatic. .coalescing 
(B) destructive. .changing 
(C) immutable. .dissipating 
(D) incongruous. .diminishing 
(E) momentous. .diversifying 

 
24. Because they had various meanings in nineteenth-century biological thought, “mechanism” and 

“vitalism” ought not to be considered ------- terms; thus, I find the recent insistence that the 
terms had single definitions to be entirely -------. 

 
(A) univocal. .erroneous 
(B) problematic. .anachronistic 
(C) intractable. .obtuse 
(D) congruent. .suspect 
(E) multifaceted. .vapid 
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25. Many Americans believe that individual initiative epitomized the 1890’s and see the 
entrepreneur as the ------- of that age. 

 
(A) caricature 
(B) salvation 
(C) throwback 
(D) aberration 
(E) personification 

 
26. Neither the ideas of philosophers nor the practices of ordinary people can, by themselves, ------- 

reality; what in fact changes reality and kindles revolution is the ------- of the two. 
 

(A) constitute. .divergence 
(B) affect. .aim 
(C) transform. .interplay 
(D) preserve. .conjunction 
(E) alter. .intervention 

 
27. There has been a tendency among art historians not so much to revise as to eliminate the 

concept of the Renaissance – to ------- not only its uniqueness, but its very existence. 
 

(A) explain 
(B) extol 
(C) transmute 
(D) regret 
(E) contest 

 
28. Employees had become so inured to the caprices of top management’s personnel policies that 

they greeted the announcement of a company-wide dress code with -------. 
 

(A) astonishment 
(B) impassivity 
(C) resentment 
(D) apprehension 
(E) confusion 

 
29. Although the feeding activities of whales and walruses give the seafloor of the Bering Shelf a 

devastated appearance, these activities seem to be actually ------- to the area, ------- its 
productivity. 

 
(A) destructive. .counterbalancing 
(B) rehabilitative. .diminishing 
(C) beneficial. .enhancing 
(D) detrimental. .redirecting 
(E) superfluous. .encumbering 

 
30. In an age without radio or recordings, an age ------- by print, fiction gained greatest ascendancy. 
 

(A) decimated 
(B) denigrated 
(C) dominated 
(D) emphasized 
(E) resurrected 
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31. Scientists’ pristine reputation as devotees of the disinterested pursuit of truth has been ------- by 

recent evidence that some scientists have deliberately ------- experimental results to further their 
own careers. 

 
(A) reinforced. .published 
(B) validated. .suppressed 
(C) exterminated. .replicated 
(D) compromised. .fabricated 
(E) resuscitated. .challenged 

 
32. Although Johnson’s and Smith’s initial fascination with the fortunes of those jockeying for 

power in the law firm ------- after a few months, the two paid sufficient attention to determine 
who their lunch partners should be. 

 
(A) revived 
(B) emerged 
(C) intensified 
(D) flagged 
(E) persisted 

 
33. A war, even if fought for individual liberty and democratic rights, usually requires that these 

principles be -------, for they are ------- the regimentation and discipline necessary for military 
efficiency. 

 
(A) espoused. .contrary to 
(B) suppressed. .fulfilled through 
(C) suspended. .incompatible with 
(D) followed. .disruptive of 
(E) rejected. .inherent in 

 
34. To test the ------- of borrowing from one field of study to enrich another, simply investigate the 

extent to which terms from the one may, without forcing, be ------- the other. 
 

(A) risk. .confused with 
(B) universality. .applied to 
(C) decorum. .illuminated by 
(D) rate. .superseded by 
(E) efficacy. .utilized by 

 
35. The English novelist William Thackeray considered the cult of the criminal so dangerous that 

he criticized Dicken’s Oliver Twist for making the characters in the thieves’ kitchen so -------. 
 

(A) threatening 
(B) riveting 
(C) conniving 
(D) fearsome 
(E) irritating 
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APPENDIX L 
READING CLOZE TEST 

 

空白を埋めて下さい。 
Fill in the blanks. 
 
This reading was taken from Voice of America’s program called Education Report. 
 
Studying in the US: Writing College Papers 
 
A professor assigns students to write a paper. The (1) __________ examine an issue, review what is 
already known, think (2) a__________ what they have learned and come to some (3) co__________. 
 
This means that each student-writer must present information and also (4) t__________ a position. 
The student might support an idea, question (5) __________ or even disprove it. Or the writer could 
show (6) h__________ the subject may be understood better or in a different (7) __________ than it 
has been. And the student must (8) su__________ the position with evidence. 
 
Cultural differences may interfere when international (9) __________ try to write this way. Writing 
teachers say students (10) __________ many countries have learned to write beautiful descriptions 
(11) __________ something without ever stating the main idea. American college students (12) 
__________ expected to state their main idea at the (13) be__________ of the paper. 
 
In other cultures, paragraphs may be (14) or__________ to build toward the main idea, which is 
revealed (15) __________ the end. But in the United States, the main (16) __________ of each 
paragraph should be in the first sentence.  (17) An__________ difference is about writing style. 
Other cultures may use lots of descriptive (18) w__________. But American English values short, 
strong (19) se__________. 
 
Teachers at the writing center at Purdue University (20) __________ West Lafayette, Indiana work 
with students to improve their writing. Graduate tutor Lars Soderlund (21) sa__________ non-
native English speakers generally have some (22) tr__________ with English grammar.  
 
He says their sentences may (23) __________ too long. Or they incorrectly use articles such as "a", 
"(24) __________ " and "the." He also says non-native speakers generally use (25) t__________ 
much emotional language and give too many details before getting to the main idea.  
 
 
This reading was taken from Voice of America’s program Explorations. 
 
Sleep Science: The Mystery of Dreams and Dreaming 
 
Dreams are expressions of thoughts, feelings and events that pass (1) t_________ our mind while 
we are sleeping. People (2) d_________ about one to two hours each night. We may have four (3) 
__________ seven dreams in one night. Everybody dreams. (4) H_________, only some people 
remember their dreams. 
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The word "dream" (5) c_________ from an old word in English that means "joy" and "music." Our 
(6) __________ often include all the senses – smells, sounds, sights, tastes (7) __________ things 
we touch. We dream in color. Sometimes (8) p_________ dream the same dream over and over 
again. These (9) r_________ dreams are often unpleasant. They may even be nightmares -- (10) 
b_________ dreams that frighten us. 
 
Artists, writers and scientists sometimes (11) s_________ they get ideas from dreams. For (12) 
__________, the singer Paul McCartney of the Beatles said he awakened one day (13) __________ 
the music for the song "Yesterday" in his head. (14) __________ writer Mary Shelley said she had a 
very strong (15) __________ about a scientist using a machine to make a creature (16) c_________ 
alive. When she awakened, she began to write (17) h_________ book about a scientist named 
Frankenstein (18) __________ creates a frightening monster.  
 
People have been trying to decide what (19) __________ mean for thousands of years. Ancient 
Greeks and Romans believed dreams (20) p_________ messages from the gods. Sometimes people 
(21) __________ could understand dreams would help military leaders in battle. 
 
In ancient Egypt, (22) t_________ who could explain dreams were believed to be special. (23) 
__________ the Christian Bible, there are (24) __________ than seven hundred comments or stories 
about dreams.   
 
In China, people believed (25) __________ dreams were a way to visit with family members who 
had died. 
 
 
This reading was taken from Voice of America’s program American Life. 
 
American Life: Four Years after Katrina, New Orleans Making Progress Towards Recovery 
 
More than four years after Hurricane Katrina and the (1) en__________ flood, New Orleans is 
showing signs of significant recovery. (2) T__________ population is still not back to pre-Katrina 
levels, but (3) reb__________ efforts and tourism are thriving. 
 
There are residential units (4) k__________ locally as Brad Pitt houses. They were designed and (5) 
con__________ by the actor's Make It Right Foundation. There are (6) a__________ 20 such homes 
in the Lower Ninth Ward, and (7) t__________ foundation hopes to eventually provide secure 
shelter to 150 (8) fa__________. The houses are eco-friendly, equipped with solar panels and (9) 
b__________ to withstand hurricane winds and flooding. 
 
Colin Foots’ new (10) h__________ will come through fine if another powerful hurricane hits. (11) 
H__________ house is reinforced with concrete around the outside wall. (12) L__________ most 
other units, his house is elevated, and architects are (13) ex__________ with other ideas, too. Floods 
from Katrina (14) de__________ the Lower Ninth Ward. Many houses still have not been (15) 
reb__________. The Brad Pitt houses stand in contrast to the (16) em__________ lots all around. 
These colorful and ultramodern new homes (17) o__________ only a small portion of the area, but 
they (18) of__________ the city something it badly needs, hope for the (19) f__________. 
 
Tourism also is playing a vital role in New Orleans' economic recovery. The outpouring from 
America as a whole (20) i__________ supporting the city of New Orleans has been extremely (21) 
im__________. It is really immeasurable how many volunteers have come (22) __________ help 
rebuild homes, how they have gone out and (23) ra__________ funds for the city. 
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Private and government recovery funds (24) __________ helped New Orleans come through the 
recession better than (25) s__________ other parts of the country. The city's unemployment rate 
(26) __________ about two percentage points lower than the national average. 
 
(27) __________ are many problems to be overcome yet, but New Orleans (28) __________ come a 
long way in the past few (29) y__________ and is more than ready for the good times (30) 
__________ return. 
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 APPENDIX M 
READING COMPREHENSION OF LISTENING SCRIPTS TEST 

 

植物学の講義の一部です。全体を読んだ後、設問に答えて下さい。その際にテキストを見
返す事は構いませんが、読み始める前や読んで居る途中に設問を見てはいけません。 
Read the script of a lecture in a Botany class and answer the questions that follow. You may neither 
preview the questions before you start reading nor check them while you are reading. However, it is 
acceptable to check back the script when you answer the questions. 
 
Reading Script (lecture) 
Narrator: Listen to part of a lecture from a Botany class. 
 
Professor 
Hi, everyone. Good to see you all today. Actually, I expected the population to be a lot lower today. 
It typically runs between 50 and 60 percent on the day the research paper is due. Um, I was hoping 
to have your exams back today, but, uh, the situation was that I went away for the weekend, and I 
was supposed to get in yesterday at five, and I expected to fully complete all the exams by midnight 
or so, which is the time that I usually go to bed, but my flight was delayed, and I ended up not 
getting in until one o’clock in the morning. Anyway, I’ll do my best to have them finished by the 
next time we meet. 
 Ok. In the last class, we started talking about useful plant fibers. In particular, we talked about 
cotton fibers, which we said were very useful, not only in the textile industry, but also in the 
chemical industry, and in the production of many products, such as plastics, paper, explosives, and 
so on. Today we’ll continue talking about useful fibers, and we’ll begin with a fiber that’s 
commonly known as “Manila hemp.” 
 Now, for some strange reason, many people believe that Manila hemp is a hemp plant. But Manila 
hemp is not really hemp. It’s actually a member of the banana family – it even bears little banana-
shaped fruits. The “Manila” part of the name makes sense, because Manila hemp is produced chiefly 
in the Philippine Islands and, of course, the capital city of the Philippines is Manila. 
 Now, as fibers go, Manila hemp fibers are very long. They can easily be several feet in length and 
they’re also very strong, very flexible. They have one more characteristic that’s very important, and 
that is that they are exceptionally resistant to salt water. And this combination of characteristics – 
long, strong, flexible, resistant to salt water – makes Manila hemp a great material for ropes, 
especially for ropes that are gonna be used on ocean-going ships. In fact, by the early 1940’s, even 
though steel cables were available, most ships in the United States Navy were not moored with steel 
cables; they were moored with Manila hemp ropes. 
 Now, why was that? Well, the main reason was that steel cables degrade very, very quickly in 
contact with salt water. If you’ve ever been to San Francisco, you know that the Golden Gate Bridge 
is red. And it’s red because of the zinc paint that goes on those stainless steel cables. That, if they 
start at one end of the bridge and they work to the other end, by the time they finish, it’s already 
time to go back and start painting the beginning of the bridge again, because the bridge was built 
with steel cables, and steel cables can’t take the salt air unless they’re treated repeatedly with a zinc-
based paint. 
 On the other hand, plant products like Manila hemp, you can drag through the ocean for weeks on 
end. If you wanna tie your anchor to it and drop it right into the ocean, that’s no problem, because 
plant fibers can stand up for months, even years, in direct contact with salt water. OK. So how do 
you take plant fibers that individually you could break with your hands and turn them into a rope 
that’s strong enough to moor a ship that weighs thousands of tons? Well, what you do is you extract 
these long fibers from the Manila hemp plant, and then you take several of these fibers, and you 
group them into a bundle, because by grouping the fibers you greatly increase their breaking 
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strength – that bundle of fibers is much stronger than any of the individual fibers that compose it. 
And then you take that bundle of fibers and you twist it a little bit, because by twisting it, you 
increase its breaking strength even more. And then you take several of these little bundles, and you 
group and twist them into bigger bundles, which you then group and twist into even bigger bundles, 
and so on, until eventually, you end up with a very, very strong rope. 
 
702 words, 3’46” (186 words per minute) 
 
Questions And Answer Choices 
1. What aspect of Manila hemp fibers does the professor mainly discuss in the lecture? 

A. Similarities between cotton fibers and Manila hemp fibers 
B. Various types of Manila hemp fibers 
C. The economic importance of Manila hemp fibers 
D. A use of Manila hemp fibers 

 
2. One part of the passage reads: 

“Um, I was hoping to have your exams back today, but, uh, the situation was that I went away 
for the weekend, and I was supposed to get in yesterday at five, and I expected to fully 
complete all the exams by midnight or so, which is the time that I usually go to bed, but my 
flight was delayed, and I ended up not getting in until one o’clock in the morning. Anyway, I’ll 
do my best to have them finished by the next time we meet.” 
Why does the professor mention going away for the weekend? 
A. To tell the class a joke 
B. To apologize for not completing some work 
C. To introduce the topic of the lecture 
D. To encourage students to ask about her trip 

 
3. What does the professor imply about the name “Manila hemp”? 

A. It is a commercial brand name. 
B. Part of the name is inappropriate. 
C. The name has recently changed. 
D. The name was first used in the 1940’s. 

 
4. Why does the professor mention the Golden Gate Bridge? 

A. To demonstrate a disadvantage of steel cables 
B. To give an example of the creative use of color 
C. To show that steel cables are able to resist salt water 
D. To give an example of a use of Manila hemp 

 
5. According to the professor, what was the main reason that many ships used Manila hemp ropes 

instead of steel cables? 
A. Manila hemp was cheaper. 
B. Manila hemp was easier to produce. 
C. Manila hemp is more resistant to salt water. 
D. Manila hemp is lighter in weight. 

 
6. According to the lecture, what are two ways to increase the strength of rope made from Manila 

hemp fibers? 
A. Coat the fibers with zinc-based paint 
B. Combine the fibers into bundles 
C. Soak bundles of fibers in salt water 
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D. Twist bundles of fibers 
二人の学生の会話です。全体を読んだ後、設問に答えて下さい。その際にテキストを見返
す事は構いませんが、読み始める前や読んで居る途中に設問を見てはいけません。 
Read the script of a conversation between two students and answer the questions that follow. You 
may neither preview the questions before you start reading nor check them while you are reading. 
However, it is acceptable to check back the script when you answer the questions. 
 
Reading Script (conversation) 
 
Narrator: Listen to part of a conversation between two students. The woman is helping the man 
review for a biology examination. 
 
Male Student: OK, so… what do you think we should go over next? 
Female Student: How about if we go over this stuff about how bacteria become resistant to 
antibiotics. 
Male Student: OK. 
Female Student: Um, but first of all, though, how many pages do we have left? I told my roommate 
I’d meet her at the library at seven o’clock. 
Male Student: Ummm… There’s only a few pages left. We should be finished in a few minutes. 
Female Student: OK. So, ummm… 
Male Student: About how bacteria become resistant to antibiotics. 
[Female Student: Oh yeah, OK. So you know that some bacteria cells are able to resist the drugs 
we use against them, and that’s because they have these special genes that, like, protect them from 
the drugs. 
Male Student: Right. If I remember correctly, I think the genes like… weaken the antibiotics, or 
like… stop the antibiotics from getting into the bacteria cell, something like that? 
Female Student: Exactly, So when bacteria have these genes, it’s very difficult for the antibiotics to 
kill the bacteria. 
Male Student: Right. 
Female Student: So, do you remember what those genes are called? 
Male Student: Umm… 
Female Student: Resistance genes. 
Male Student: Resistance genes. Right. Resistance genes. OK. 
Female Student: And that makes sense, right? Because they help the bacteria resist the antibiotics. 
Male Student: Yeah, that makes sense. OK. 
Female Student: OK. But the question is: how do bacteria get the resistance genes? 
Male Student: How do they get the resistance genes? They just inherit them from the parent cell, 
right? 
Female Student: OK, yeah, that’s true. They can inherit them from the parent cell, but that’s not 
what I’m talking about. 
Male Student: OK. 
Female Student: I’m talking about how they get resistance genes from other cells in their 
environment, you know, from the other cells around them. 
Male Student: Oh, I see what you mean. Umm, is that that stuff about “hopping genes,” or 
something like that? 
Female Student: Right. Although actually they’re called “jumping genes,” not “hopping genes.” 
Male Student: Oh, OK. Jumping genes. 
Female Student: Yeah, but they have another name, too, that I can’t think of. Umm… lemme see if 
I can find it here in the book… 
Male Student: I think it’s probably on… 
Female Student: Oh, OK. Here it is. Transposons. That’s what they’re called. 
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Male Student: Lemme see. OK. Trans…po…sons…trans…posons. So “transposon” is another 
name for a jumping gene? 
Female Student: Right. And these transposons are, you know, like, little bits of DNA that are able 
to move from one cell to another. That’s why they’re called “jumping genes.” They kind of, you 
know, “jump” from one cell to another. 
Male Student: OK. 
Female Student: And these transposons are how resistance genes are able to get from one bacteria 
cell to another bacteria cell. What happens is that a resistance gene from one cell attaches itself to a 
transposon and then, when the transposon jumps to another cell… 
Male Student: The other cell gets the resistance gene and… 
Female Student: Right. 
Male Student: That’s how it becomes resistant to antibiotics. 
Female Student: Right. 
Male Student: Wow. That’s really cool. So that’s how it happens. 
Female Student: That’s how it happens. 
 
486 words, 2’58” (164 words per minute) 
 
Questions And Answer Choices 
1. What are the students mainly discussing? 

A. Drugs that are harmful to the human body 
B. Bacteria that produce antibiotics 
C. DNA that is related to athletic performance 
D. Genes that protect bacteria from antibiotics 

 
2. Why does the woman say this? 

“Um, but first of all, though, how many pages do we have left? I told my roommate I’d meet 
her at the library at seven o’clock.” 

A. To find out if the man has done his assignment 
B. To ask the man to find out if the library is open 
C. To let the man know that she cannot study much longer 
D. To ask if the man has ever met her roommate 

 
3. According to the conversation, why are transposons sometimes called “jumping genes”? 

A. They are able to move from one bacteria cell to another. 
B. They are found in people with exceptional jumping ability. 
C. They occur in every other generation of bacteria. 
D. Their movements are rapid and unpredictable. 

 
4. According to the conversation, what are two ways in which bacteria cells get resistance genes? 

A. The resistance genes are carried from nearby cells. 
B. The resistance genes are carried by white blood cells 
C. The resistance genes are inherited from the parent cell. 
D. The resistance genes are carried by antibiotics. 

 
5. What can be inferred about the resistance genes discussed in the conversation? 

A. They are found in all bacteria cells. 
B. They are not able to resist antibiotics. 
C. They make the treatment of bacterial disease more difficult. 
D. They are essential to the body’s defenses against bacteria. 
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 APPENDIX N 
METACOGNITIVE AWARENESS LISTENING QUESTIONNAIRE 

JAPANESE (MALQJ) 
 
The directions below are a Japanese translation of the directions found in 
APPENDIX O. 
 
以下はあなたの聴解に関する質問です。正答・誤答は無いので、自分自身の聴解中の状況
や聴解のやり方について、お答えください。これによって聴解の実態が分かります。一行
目は英語、二行目は日本語（留学生の皆さんは母語）での聴解に関する質問です。以下の
例を参考に、あてはまる番号を一つのみ○で囲んでください。後程アシスタントの方がデ
ータを入力されるので、下の例の様に、はっきりと分り易く御願いします。 
 
  強く 

不同意 
不同意 やや 

不同意 
少し 
同意 

同意 強く 
同意 

聴解は楽だ。 English ① 
強く 
不同意 

2 
不同意 

3 
やや 

不同意 

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

 日本語 1 2 3 ④ 5 6 
 
   強く 

不同意
不同意 やや 

不同意
少し 
同意 

同意 強く 
同意 

1 聞き始める前にど
のように聞くか作
戦を練る。 

English 1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
2 理解出来ない時に

はよりインプット
に集中する。 

English 1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
3 聞くのは読・書・

話より難しい。 
English 1 

強く 
不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
4 頭で翻訳する。 English 1 

強く 
不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

   1 2 3 4 5 6 
5 聞き取れた単語か

ら、分らない単語
を類推する。 

English 1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
6 注意が横道にそれ

ても、すぐに回復
する。 

English 1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
7 聞いて分った内容

を、トピックに関
する知識と比較す
る。 

English 1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 
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  日本語 1 2 3 4 5 6 
8 聴解を一つの挑戦

ととらえる。 
English 1 

強く 
不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
9 知識と経験を聴解

に利用する。 
English 1 

強く 
不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
10 聞く前に、過去に

聞いた類似の話を
思い浮かべる。 

English 1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
11 キーワードは頭で

翻訳する。 
English 1 

強く 
不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

         
12 集中が切れると回

復の努力をする。 
English 1 

強く 
不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
13 解釈を間違ったと

思ったら直ぐに調
整する。 

English 1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
14 聴解の後反省し、

次回の改善点を考
える。 

English 1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
15 聞く時に、特に緊

張はしない。 
English 1 

強く 
不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
16 聴解が難しいと、

聞くのをやめがち
だ。 

English 1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
17 話の内容から、分

らない単語の意味
を推測する。 

English 1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 
18 聴解中各単語を順

に翻訳する。 
English 1 

強く 
不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

         
19 単語の意味を類推

したら、既に聞い
た全内容に照らし
て検証する。 

English 1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 
同意 

6 
強く 
同意 

  日本語 1 2 3 4 5 6 



20 理解度に満足でき
るか時々自問しな
がら聞く。 

English 1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 6 
同意 強く 

同意 
  日本語 1 2 3 4 5 6 
21 自分の聴解の目的

を意識しながら聞
く。 

English 1 
強く 

不同意

2 
不同意

3 
やや 
不同意

4 
少し 
同意 

5 6 
同意 強く 

同意 
  日本語 1 2 3 4 5 6 
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APPENDIX O 
METACOGNITIVE AWARENESS LISTENING QUESTIONNAIRE 

(MALQ) 
 
The statements below describe some strategies for listening comprehension and how you feel about 
listening in the language you are learning. Do you agree with them? This is not a test, so there are no 
“right” or “wrong” answers. By responding to these statements, you can help yourself and your 
teacher understand your progress in learning to listen. The first row is about English, and the second 
row is about your mother tongue. Please indicate your opinion after each statement. Circle the 
number, only one number, which best shows your level of agreement with the statement. As our 
assistants have to enter your responses in a spreadsheet later, please be very clear as to what your 
choice is. For example: 
 
  Strongly 

disagree 
Disagree Slightly 

disagree 
Partly 
agree 

Agree Strongly 
agree 

Listening is 
easy. 

English ① 
Strongly 
disagree 

2 
Disagree 

3 
Slightly 
disagree 

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

 Native 1 2 3 ④ 5 6 
 
   Strongly 

disagree
Disagree Slightly 

disagree
Partly 
agree 

Agree Strongly 
agree 

1 Before I start to 
listen, I have a plan 
in my head for how 
I am going to listen. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
2 I focus harder on 

the text when I have 
trouble 
understanding. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
3 I find that listening 

in English is more 
difficult than 
reading, speaking, 
or writing in 
English. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
4 I translate in my 

head as I listen. 
English 1 

Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

   1 2 3 4 5 6 
5 I use the words I 

understand to guess 
the meaning of the 
words I don’t 
understand. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
6 When my mind English 1 2 3 4 5 6 
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wanders, I recover 
my concentration 
right away. 

Strongly 
disagree

Disagree Slightly 
disagree

Partly 
agree 

Agree Strongly 
agree 

  Native 1 2 3 4 5 6 
7 As I listen, I 

compare what I 
understand with 
what I know about 
the topic. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
8 I feel that listening 

comprehension in 
English is a 
challenge for me. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
9 I use my experience 

and knowledge to 
help me understand. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
10 Before listening, I 

think of similar 
texts that I may 
have listened to. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
11 I translate key 

words as I listen. 
English 1 

Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

   1 2 3 4 5 6 
12 I try to get back on 

track when I lose 
concentration. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
13 As I listen, I 

quickly adjust my 
interpretation if I 
realize that it is not 
correct. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
14 After listening, I 

think back to how I 
listened, and about 
what I might do 
differently next 
time. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
15 I don’t feel nervous 

when I listen to 
English. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
16 When I have English 1 2 3 4 5 6 
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difficulty 
understanding what 
I hear, I give up and 
stop listening. 

Strongly 
disagree

Disagree Slightly 
disagree

Partly 
agree 

Agree Strongly 
agree 

  Native 1 2 3 4 5 6 
17 I use the general 

idea of the text to 
help me guess the 
meaning of the 
words that I don’t 
understand. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
18 I translate word by 

word, as I listen. 
English 1 

Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

   1 2 3 4 5 6 
19 When I guess the 

meaning of a word, 
I think back to 
everything else that 
I have heard, to see 
if my guess makes 
sense. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
20 As I listen, I 

periodically ask 
myself if I am 
satisfied with my 
level of 
comprehension. 

English 1 
Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
21 I have a goal in 

mind as I listen. 
English 1 

Strongly 
disagree

2 
Disagree

3 
Slightly 
disagree

4 
Partly 
agree 

5 
Agree 

6 
Strongly 
agree 

  Native 1 2 3 4 5 6 
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