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Research Paper  	

Validating Classroom Assessments 
Measuring Learner Knowledge of 

Academic Vocabulary

John Rylander*, Catherine LeBlanc, David Lees,  
Sara Schipper, and Daniel Milne

Abstract

This research investigates the reliability of vocabulary assessments used in English language 
skill classes at Kyoto University, Japan. Specifically it examines assessments designed to measure 
learner knowledge of a set of 477 vocabulary items from the Kyoto University Academic Vocabulary 
Database （京大学術語彙データベース：基本英単語1110） in the first-year curriculum of a com-
bined skills writing/listening course. Learners provided responses to two item types—multiple-choice 
and fill-in-the-blank—in an online quiz format constructed using Google Forms and delivered using 
QR codes. Results show that the vocabulary instruments revealed good model fit based on a Rasch 
analysis of each quiz version. Follow-up statistical analyses were performed in the form of t tests. 
These analyses, which used Rasch logits of item difficulty, revealed that items measuring receptive 
knowledge showed lower item difficulty than those measuring productive ability. A person-level anal-
ysis of gains over time showed somewhat mixed results, with just two of the five sample populations 
revealing gains between spring and fall semesters. This analysis was performed as part of a larger 
needs analysis project with results providing insights into how best to structure additional in-house 
created materials.

[Keywords]	 Needs analysis, vocabulary acquisition, English for General Academic Purposes 
(EGAP), Rasch analysis

Research into second language (L2) vocabulary acquisition has investigated the relative effec-

tiveness of various learning methods (Mondria & Mondria-De Vries, 1994; Nation, 1997; Nation, 

2001), provided descriptions regarding the nature of vocabulary itself (Leki & Carson, 1994; Milton, 

2009; Wilkins, 1972), and viewed the circumstances under which vocabulary is acquired and used 

(Krashen, 1989; Melka, 1997; Mochizuki, Aizawa & Tono, 2003; Nation, 1990, 2001, 2010; Schmitt, 

2010; Schmitt & McCarthy, 1997). Furthermore, the structure, creation, and utilisation of academic 

word lists have also featured heavily in L2 vocabulary research (Chung & Nation, 2003; Coxhead, 

* �Program-Specific Senior Lecturers, International Academic Research and Resource Center for Language 

Education
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2000; Coxhead & Nation, 2001; Martin, 1976). The literature review to follow covers: (a) aspects 

of vocabulary—including knowledge, frequency, and links with language proficiency, (b) features 

of English for Academic Purposes (EAP) vocabulary, and (c) the use of L2 academic vocabulary in 

Japanese post-secondary institutions.

Vocabulary Knowledge

Although there currently is no overarching, united theory of how lexical knowledge is ac-

quired (Schmitt, 2010), there are commonly agreed upon concepts concerning vocabulary knowl-

edge and acquisition in general. First, concerning L2 vocabulary size, research suggests that while 

6,000–7,000 word families are sufficient for informal daily conversation, native speaker university 

graduates know closer to 15,000 word families (Schmitt, 2010). Achieving such a broad vocabulary 

requires a considerable time commitment, both in and out of classes (Milton, 2009), as well as a large 

amount of conscious and deliberate interaction with the L2 (Krashen, 1989; Schmitt, 2010). In the 

L1, academic vocabulary is far more complex than more commonly used lexis, due to the technicality 

of their use and meaning and correspondingly low frequency. Academic vocabulary for L2 learners, 

especially for university undergraduates, can prove challenging, as most must expand and focus their 

command of academic vocabulary beyond those taught as part of the secondary education curricu-

lum (Leki & Carson, 1994). Additionally, without regular revisiting, vocabulary knowledge attrition 

will likely occur (Milton, 2009). That said, previously learned vocabulary is more quickly reacquired 

than those learnt anew (Schmitt, 2010), and incidental vocabulary exposure can be facilitative in this 

endeavour (Krashen, 1989).

Regarding depth of vocabulary knowledge, it is generally held that in order to correctly ‘know’ 

a word a learner must know the spoken form, the written form, its meaning, associated grammatical 

patterns and words, as well as its frequency and register (Nation, 2001; Schmitt, 2010). Schmitt 

(2010) reports that vocabulary learning is incremental in nature mainly because these individual 

types of word-knowledge are acquired separately and over time. Additionally, Milton (2009) notes 

that these word-knowledge types also have cognitively discrete ‘receptive’ and ‘productive’ qualities; 

such knowledge naturally acquires and atrophies at different rates. Given this incremental nature, its 

varied methods of acquisition, and the tendency for EFL learners’ vocabulary knowledge to be more 

receptive than productive (Melka, 1997), word knowledge is likely to differ depending on the actor 

and perspective. Research conducted into Japanese university students suggests that average vocab-

ulary sizes range from 2,000 words to 4,000 words (Mochizuki, Aizawa & Tono, 2003). This raises the 

issue of how best to increase the size of vocabulary knowledge across cohorts of learners.

Word Frequency

Word frequency, which is generally defined as the number of word occurrences in a given cor-

pus, is also an important aspect of understanding vocabulary acquisition. Nation (1997) notes that 

when considered alongside the vocabulary size of L2 learners, a frequency-based list of words “pro-

vides a rational basis for making sure that learners get the best return for their vocabulary learning 

effort” (p. 17). For skills associated with academic fluency (e.g., the presenting, discussing, writing, 
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and reading of scholarly works), the technical, specialised vocabulary required for effective commu-

nication within specific disciplines is usually of a lower frequency. A second point for consideration 

is the specialised vocabulary required for certain fields (Martin, 1976). When studying literature, 

one might encounter words like “idiosyncratic” or “enlightenment”, and in more scientific disciplines 

uncommon words such as “quadratic” and “specimen” may need to be understood. Finally, given 

the relative obscurity of lower frequency words, it is often difficult to know which words to target, 

at least for EAP, and the best strategies for how to acquire them. Under such circumstances, explicit 

and deliberate vocabulary practice focused on a select list of words may prove useful for L2 learners 

(Nation, 1997).

Vocabulary Knowledge and Language Proficiency

Previous research suggests a strong correlation between vocabulary knowledge and general 

language proficiency. Linked with Wilkin’s noting that without vocabulary nothing can be conveyed 

in an L2 (1972) and the fact that “words are the basic building blocks of language” (Read, 2000, 

p. 1), it appears that vocabulary size and grades on general tests to measure language-ability are 

positively correlated (Milton, 2009; Schmitt, 2010). While it should be noted that “language level 

is not just knowing language knowledge, but using it communicatively”, when it comes to language 

assessments (which tend to rely on written, receptive knowledge) a broader, deeper vocabulary tends 

to lead to higher scores (Milton, 2009, p. 171). Additionally, phonological vocabulary knowledge also 

correlates relatively well with listening test scores (Milton, 2009).

Academic Vocabulary/EAP: ESAP-EGAP

Academic vocabulary is tentatively defined as “low frequency, context independent words occur-

ring across disciplines” (Martin, 1976). Several researchers suggest these words could, at their most 

discipline-specific, be called “technical vocabulary” (Chung & Nation, 2003; Coxhead & Nation, 2001) 

and refer to English for Specific Academic Purposes (ESAP) words. These words are considered to be 

discipline specific terms and are somewhat difficult to encapsulate. A slightly broader definition, cov-

ering much of the overlapping ESAP words from multiple disciplines, might consist of words termed 

by researchers as “academic vocabulary” (Coxhead, 2000; Martin, 1976) or “semi-technical vocab-

ulary” (Farrell, 1990) and can be roughly labelled English for General Academic Purposes (EGAP).

Such difficulty in specifying which words can be considered generically applicable in academic 

contexts has resulted in wordlists such as the Academic Word List (AWL) (Coxhead, 2000). Coxhead 

(2000) suggests that EAP vocabulary consists of non-general words that do not appear in the General 

Service List (GSL; West, 1953). These lists, and more recently the New Academic Word List (NAWL) 

based on the New General Service List (NGSL; Browne, Culligan, & Phillips, 2013), continue to serve 

as the basis for an extensive number and variety of course types, as well as for department-created 

lists. Based on surveys of academic papers and documents, 78.2% of the words were included in the 

GSL and 8.5% were from the AWL (Nation, 2001); this leaves roughly 13.3% of the total words in the 

surveyed texts unaccounted for by these two lists combined. This suggests that, given mastery of the 

vocabulary in these two word-lists, L2 learners should be able to deal with academic texts of this lex-
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ical make-up. Tajino, Stewart and Dalsky (2010) suggest that finding ways to add effective academic 

vocabulary training is of substantial importance for advancing learner awareness and productive 

ability of academic vocabulary.

Assessment of Productive and Receptive Vocabulary Knowledge

Research into the assessment of vocabulary knowledge makes a distinction between learn-

er receptive vocabulary knowledge and productive knowledge (e.g., Fitzpatrick & Clenton, 2017). 

Multiple-choice or matching questions are often used to measure the former and have been used as 

part of the Vocabulary Levels Test (VLT), originally conceived of by Nation (1983) and subsequently  

revised numerous times (e.g., Beglar & Hunt, 1999; Nation, 1990; Schmitt, 2010). In general,  

multiple-choice questions are relatively easy to create, administer, and score. Moreover, bias in 

teacher scoring can be avoided, as only one answer is considered correct (Brown & Hudson, 1998). In 

regards to measuring productive vocabulary knowledge, short answer or fill-in-the-blank questions 

are common, which can be found in the vocabulary-size test of controlled productive ability (VTCPA), 

developed by Laufer and Nation (1999). Fill-in-the-blank questions are described as measuring 

‘controlled productive ability’, in that they only require the learner to have the ability to produce 

a word in a constrained context (Laufer & Nation, 1999 p. 37). Despite the limited context, Laufer 

and Nation (1999) found that providing the first two or more letters of a fill-in-the-blank answer to 

help distinguish it from other potential items being tested could potentially provide a valid method 

for distinguishing students of differing proficiency levels. To measure both receptive and productive 

vocabulary knowledge, employing multiple tasks will generally lead to improved assessment validity 

(Brown & Hudson, 1998).

Situation of Academic Vocabulary in Kyoto University

Based on the concerns discussed above, a collection of academic vocabulary was created for 

use by students enrolled in general studies courses in their first two years at Kyoto University. This 

database, known as the Kyoto University Academic Vocabulary Database, was compiled and con-

structed based on EAP principles for use in a newly designed first-year English (EGAP) curriculum. 

Tajino, Dalsky, and Sasao (2009) state that the EGAP vocabulary list would be positioned where 

ESAP vocabulary requirements from the Agriculture, Literature, Philosophy, Economics, Law, 

Education, Medicine, Pharmacy, Science, and Engineering departments overlap. Having established 

this, they note that the question becomes: “What kind of vocabulary is appropriate for what kind of 

group of students at what stage?” (p. 9). While there may be several concerns about EGAP not being 

as specifically cost-effective as more focused ESAP, the list creators considered that an amalgamated 

EGAP word-list was reasonable, as the vocabulary in question is designed for inclusion in a year-long 

course.

As an initial step in creating the Kyoto University database, 1,651 research articles from the 

Agriculture, Literature, Philosophy, Economics, Law, Education, Medicine, Pharmacy, Science, and 

Engineering disciplines were selected at random from a list of recommended research journals pro-

vided by academics across faculties. The articles were then converted to data format, lemmatized, 
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and amalgamated into a corpus (the Kyoto University Academic Research Article Corpus). By cross- 

referencing data from the GSL to exclude the more frequent, general words, Tajino, Dalsky, and Sasao 

(2009) report that though ESAP vocabulary varies between disciplines, it can be categorized into 

four subgroups: (a) Medicine, Agriculture, and Pharmacy; (b) Economics, Law, and Education; (c) 

Science and Engineering; and (d) Literature. These subgroups can be further categorised into three 

groupings: (a) Science, (b) Medicine and Biology, and (c) Humanities and Arts. When organized in 

this manner and then introduced into a curriculum that includes instructional content across aca-

demic fields, EGAP (General), EGAP-A (Literature/Arts), and EGAP-S (Science) word lists might 

prove beneficial as a means of supporting deliberate vocabulary study. The authors note that after 

curriculum developers fully understand the facts of the learning situation, word lists can then be “de-

veloped by pedagogically determining the selection criteria” (Tajino, Dalsky, & Sasao, 2009, p. 17).

Research on the Kyoto University Academic Research Article Corpus has led to the develop-

ment of the Kyoto University Academic Vocabulary Database, a list of 1110 words separated into 

EGAP, EGAP-A and EGAP-S terminology. The words for the vocabulary tests created for the current 

research project were drawn from the first 477 found in the general EGAP section of this list.

Overview and Purpose of the Present Study

In the field of second language acquisition (SLA), a needs analysis approach provides curricu-

lum designers a method for investigating the efficacy of materials under review. Most commonly, this 

approach has been used in English for Specific Purposes (ESP) courses. One benefit a needs analy-

sis serves is to identify the role specific goals and objectives play in a newly formed or established 

curriculum and set of instructional practices. Researchers using a needs analysis as a framework 

for curricular review employ a deliberate and systematic data collection procedure to assess a set of 

clearly defined needs. From this, researchers can then consider the relative effectiveness of materials 

and assessment procedures; findings from these investigations can then be applied during creation 

of new components of the curriculum creation or enhancement of portions in the curriculum requir-

ing emendation or alteration. In conducting a needs analysis, faculty researchers generally frame a 

particular need in terms of the discrepancies apparent in an existing program or by concentrating on 

ways of enhancing a particular knowledge or skill deemed essential for a particular set of learners. 

In this way, a needs analysis approach technically constitutes an information-gathering process per-

formed as part of routine, in-house diagnostic review of how stated goals are achieved.

Therefore, the main purpose of this study is to evaluate the reliability and validity of assess-

ment tools designed to measure a vocabulary component built into a first-year academic writing and 

listening course. The explicit study of English vocabulary for general academic purposes from the  

Kyoto University Academic Vocabulary Database （京大学術語彙データベース：基本英単語1110） 

 as part of the course curriculum led to the creation of a set of quizzes to assess learning and, in turn, 

to evaluate of the extent to which curricular goals relating to learner vocabulary development were 

achieved as outlined in the course syllabus. These quizzes, produced in-house by a team of curricu-

lum designers and classroom lecturers, are the only aspect of the curriculum at present customized 

to fit student learning. Thus, a systematic analysis of data collected over one academic year was 



The Institute for Liberal Arts and Sciences  Vol. 1

88

performed to determine: (a) the reliability of the instruments (i.e., the five sets of quizzes), (b) the 

level of difficulty between item types, and (c) learning gains over spring and fall semester. Following 

a principled approach in the development, evaluation, and maintenance of the course curriculum, 

results from this research will lead to the revision and improvement of quizzes and will inform future 

curricular decisions regarding materials development across other areas of the course.

Methods

Participants

Participants represented first-year Kyoto University students enrolled in compulsory English 

Writing and Listening (EWL) classes for the spring and fall semesters of the 2016 school year. This 

study analysed a subsample of 39 of the total of 148 EWL classes of that year. Administrative plan-

ning for these courses results in sections of approximately 40 students from the same faculty being 

divided into two groups, each composed of about 20 students. One instructor was assigned to each 

group, and from spring to fall these groups switched instructors. English proficiency levels played no 

part in student streaming or scheduling. The faculties, along with the number of classes from each 

faculty covered in the study, were: Engineering (15), Letters (4), Law (4), Science (4), Economics 

(3), Medicine (3, including 1 from Health Science), Integrated Human Studies (2), Pharmacy (2), 

Agriculture (1), and Education (1).

The EWL classes focus on developing academic writing and listening skills and are part of com-

pulsory courses worth two credits each semester spanning one academic year, with both semesters 

composed of 16 lessons of 90 minutes scheduled as 14 periods for instruction, one for examination, 

and one for individual student feedback. Vocabulary assessments made up 10% of the overall course 

grade for both the spring and fall EWL courses, with the bulk of course grades allocated to writing 

assignments (60% in the spring and 50% in the fall semester), listening assessments (which com-

bined made up 30% in the spring and 20% in the fall), and a year-end performance on a standardized 

English language proficiency test (20% of the fall grade).

Materials

The vocabulary assessments took the shape of nine quizzes composed of five multiple-choice 

items and five fill-in-the blank items. In sum, the quizzes represented 90 items, with 45 items rep-

resenting each item type. When initially constructing these quizzes, 477 words in the general part of 

Kyoto University Academic Vocabulary Database were divided into eight sections consisting of 50 

vocabulary items each and one of 77 items. For test security, five different versions of each quiz were 

created and then assigned a letter from A–E. Random vocabulary items were selected from specific 

sections of the database, with individual items representing the various versions. This reduced item 

overlap across quiz versions and item types. Each version was then given to learners on a different 

day. For instance, students taking Monday lessons would take all nine of the A quizzes across the 

duration of the semester; Tuesday students would take all B quizzes. In the fall, the same 477 words 

were tested once agein; however, the quizzes were rotated so that Tuesday students would take the A 
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version of the quizzes and Wednesday students would take the B version quizzes.

As mentioned, each quiz consisted of 10 questions (five multiple-choice and five fill-in-the-

blank) and students were given roughly seven minutes to complete each quiz. For the multiple-choice 

questions, a definition was given, and students were instructed to choose one correct answer from 

four possible options. The randomized distractor options were of the same part of speech as the tar-

get vocabulary (see Figure 1). The second part of the quiz contained five fill-in-the-blank questions. 

For these questions, students were given a sentence with the target vocabulary missing. No word 

bank was provided, but the first letter of the target word was shown (see Figure 2).

Quizzes were written using Google Forms, which allowed for ease in the creation and editing 

of questions. It also enabled the teacher-researchers to share information and divide the workload. 

A QR code was generated for each quiz, allowing each to be administered in class electronically by 

projecting the code onto a screen or via an instructional monitor (see Figure 3 below). Students then 

scanned the code with their devices (normally smartphones or tablets) using a freely downloadable 

QR code reader. (Over the course of a year of data collection, only five students requested to use a 

paper-based version of the quizzes.)

Google Forms allowed for all learner responses to be archived (including required information 

regarding first and last name, student ID, and course instructor) in a Google Sheet, along with a 

timestamp that indicated when the learner pressed the “submit” button, down to the second. Each 

element of the form, including the personal information, was stored in a separate cell of the sheet, 

Figure 2.  Fill-in-the-blank example. This figure shows an example fill-in-the-blank item.

Figure 1.  Multiple-choice example. This figure shows an example multiple-choice item.

Figure 3.  Vocabulary quiz QR code (an example quiz can be accessed through this code).
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which could then be downloaded for further analysis. As long as a quiz remained active, the Google 

sheet would continue to collect response data following user submissions. This way, record-keeping 

for all quiz responses over the course of a year was performed without hassle, and when the collection 

period concluded, each sheet was downloaded and secured in an offline form.

Rasch Model

The Rasch model (Rasch, 1960) provides a mathematical method for transforming ordinal data 

in the form of raw test scores into various distinct models that construct units of measurement on a 

true interval scale. For many analyses using the Rasch model, these units of measurement apply to 

two variables: persons and items. Software such as Winsteps provides a means of reviewing numeric 

and graphic coefficients for person and item parameters and their associated fits statistics, which 

allows for a closer inspection of how the compiled data fit model expectations. The dichotomous 

model used in this analysis is one such model that provides coefficients representative of these two 

variables on a linked scale. Rasch considers the variables of person and item as measurable latent 

traits factored into the analysis simultaneously.

The Rasch formula is expressed as Pni = exp(Bn − Di) / [1 + exp(Bn − Di)], where Pni represents 

the probability of a person (n) with particular ability (Bn) responding successfully to an item (i ) of 

a particular difficulty (Di ). Here, the exp signifies the natural constant e, which is set to the value of 

2.71828. For persons, the interval scale represents the range of abilities displayed by the sample of 

individuals through an aggregate tally of responses on a set of items designed to represent a distinct 

construct. This corresponds to the basic assumption that when assessing individuals on any type of 

test the resulting scores will reveal a spread between the better performing, less challenged persons 

and those more challenged by the assessment. The greater an assessment can spread persons, the 

more beneficial for the analysis, as no two persons can fundamentally possess an identical amount of 

knowledge (due to such factors as intelligence, experience, practice, motivation, age). For items, the 

interval scale represents the range of difficulties assumed measurable across the latent trait. Here, 

that trait is vocabulary knowledge, which is represented in two forms: (a) receptive knowledge, as 

exemplified via multiple-choice items, and (b) productive knowledge, as exemplified via fill-in-the-

blank items. The assumption here is that just as various individuals should display differing amounts 

of ability vis-à-vis any particular construct, items representing that construct will exhibit varying 

levels of difficulty. In the case of measuring academic vocabulary, this may occur due to the task type, 

such as with the item format, or may occur due to the nature of the lexical item itself.

As the data used for the vocabulary instruments reported below derive from participant re-

sponse strings on either multiple-choice items, with one correct answer and three distractors, or 

fill-in-the-blank items, which are either correct or incorrect, we analysed the data using the Rasch di-

chotomous model (Rasch, 1960). The dichotomous model calculates the probable success any person 

having a set degree of ability on the latent trait—represented as Bn in the model equation—will have 

when encountering a particular item at a set level of difficulty—represented as Di. This probability 

fluctuates based on the size of any person’s ability estimate relative to any item’s difficulty estimate. 

For instance, when these two estimates are equal and the distance between the two is zero (i.e., when 
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a person of a particular estimate encounters an item of matching difficulty), the probable success that 

person will answer the item correctly is fifty-fifty, or 0.5. As the distance between the person’s ability 

and the item difficulty increases, the probability of success will do likewise, either increasing in the 

case of greater ability and less difficulty or decreasing in the case of less ability and greater difficulty.

The interval measure used to link the ability and difficulty estimates along a shared scale is the 

logit, a contracted word form of log odds unit. This scale is represented both numerically as well 

as graphically (see the Wright map shown in Figure 4) and provides a means of inspecting the as-

sumption that within any sample a range of measurable abilities exists in relation to the construct of 

interest (as represented by the aggregate sum of instrument items). The linked scaling also provides 

a means of inspecting across persons to items, due to their interconnected relationship in the model, 

and determining relative instrument difficulty compared to relative person abilities (i.e., how diffi-

cult a test is for a sample population). The combined data is presented hierarchically, with definitive 

steps pegging relative difficulties and abilities. For instance, if a person sits a 100-item assessment 

and scores an 80 (i.e., 80% correct), the equation including the natural log appears as such: ln(80/

(100 − 80)) = 1.39. If a person only scores 75, the logit ability would amount to 1.09. In contrast, 

consider that a single item on the same 100-item assessment is answered correctly by 60% of the 

sampled test-takers. The same logit conversion process results as: ln(60/100 − 60)) = 0.4. If the item 

were answered by only 20% of the test-takers, the logit of item difficulty would represent a higher 

estimate: 1.39. This calculation on person performance and item response forms the hierarchy of 

persons and items.

Preliminary Analyses

The preliminary analyses involved an investigation of participant response behaviour and item 

fit for the five data sets represented by Vocabulary quizzes A, B, C, D, and E using Rasch analysis via 

the Winsteps reports. The first analysis involved a visual inspection of the items using the Wright 

map, with a discussion of how the items shape the hierarchical data structure. The second analysis 

includes a report of the Rasch reliability and separation coefficients for persons and items, followed 

by a brief discussion of how the vocabulary assessment reflects the range of abilities of test-takers. 

The third section contains a report of the statistics showing how the items and persons fit Rasch mod-

el expectations. The fourth and final section reports on the analysis of instrument unidimensionality 

across the five instruments and covers issues relating to the principle components analysis (PCA) of 

the Rasch item residuals and the corresponding contrasts.

Wright Map

The initial visual inspection of the data included a review of the Wright item map produced us-

ing Winsteps. Wright maps may either be set to highlight the item hierarchy or that for the persons, 

with the focus of interest displayed to the right of the vertical line. In addition, either the person 

measures or item measures may be centred; here it is the latter, with an arbitrary transformation 

centring at 50. The example Wright map (Figure 4) shows the item hierarchy for Vocabulary quiz A 
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(VQA). The top of the figure provides a label to the right showing More able persons and to the left 

More difficult items. Conversely, at the bottom of the figure to the left is the label Less able persons 

and to the right Easier items. Running vertically down the figure is a dashed line denoting the sepa-

ration between these split sides of the analysed data. The right half of the map is the focus of interest 

and reflects the items, which is where the scale is centred, while the left half reflects the cluster of 

test-takers. Along the centreline, in addition to the dashes (i.e., pipe symbol) falls another symbol 

(+), which represents the 10-point ascent/descent of the scale. Occasional breaks in the dashed line 

appear, which simply show where either the string of persons or items (as is the case here) from one 

line spill onto the line below. Where this occurs, this should be read that those persons or items from 

the broken dash line are considered indistinguishable from those in the line immediately above it. To 

the immediate right of this line are the letters m, s, and t. The letter m signifies the mean of each of the 

two data sets. The letter s signifies one standard deviation away from the mean. The letter t signifies 

two standard deviations away from the mean. These show the degree of data dispersion along the 

common scale and allow for a quick reference of where the mean person abilities lie in comparison 

to the mean item difficulties.

There are several steps to visually inspecting the data structure. The first is to consider the 

relative placement of the two letters m representing the mean abilities of the persons (on the left) 

and that of the item difficulties (on the right). The mean for the item difficulties is set to 50, and the 

person ability estimates are free to float, with it resting at approximately 58, just below the first stan-

dard deviation above the item mean. This shows that on average for the collection of items designed 

to measure academic vocabulary knowledge, the participants proved themselves generally capable. 

Second, by inspecting the letters s and t as to the data dispersion, it is clear that the range of abil-

ities displayed by this sample appears relatively homogenous by comparison to the item difficulty 

estimates. The cluster of person ability estimates registers a low of approximately 47 and a high of 

70, while the item difficulty extends from the zero point up to approximately 74. Third, while only 

item 18 (conflicts) appears beyond the ability of all persons, a total of 31 items (34%) falls below 

the least able person. Of these 31 items, 30 of them (97%) represent a multiple-choice item type 

(shown through the second digit consisting of a number between 1 to 5). The other point to consider 

regarding this feature is that 59 items (66%) rest horizontally across from the range of person es-

timates. Recall that the person ability estimates are created from the item difficulty estimates, and 

vice-versa. The reliability estimates produced from these pegged calculations rely on persons and 

items measuring at the same position. With all persons resting abreast of a cluster of items, this in-

dicates high reliability for person measures. However, with a third of the items measuring below the 

lowest ability estimates for the sample, this may suggest attenuated item reliability. Fourth, the item 

coverage contains minimal gaps at the top and bottom and no gaps in the middle. This is significant 

as it indicates that the range of items representing the construct of vocabulary knowledge provides 

an adequate accounting of the range of person abilities measured against items. However, the density 

of item coverage (i.e., the number of items sharing the same horizontal location) shows that many 

items may have been ineffective in separating person ability, as they measure ability levels in the 

same manner as other items (i.e., too much item clustering). Lastly, the relative density of dispersed 
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Figure 4.	 Vocabulary quiz A Wright item map (N = 188; k = 90). M, S, and T represent mean, one standard devi-

ation from the mean, and two standard deviations from the mean, respectively. The symbol “#” signifies 

a cluster of two persons, and the symbol “.” signifies single persons.
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persons appears more compact than that of items, which is a sign of a homogenous sample in regards 

to item responses. A pattern of this nature suggests that the items provide more information about 

the persons than the persons do about the items.

With the use of the Wright map, the graphic results from the Rasch analysis provide a represen-

tation of both a norm-referenced and criterion-referenced nature. In norm-referenced form, the data 

reveal the relative distances between individuals along the vertical scale set to an interval measure. In 

relation to item difficulties, what this means, for example, is that the difference of difficulty between 

item number 33 (genetic) and item number 72 (subtle) is the same as between item 72 and item 78 

(sic), just as the difference between 10 degrees Celsius and 20 degrees is considered the same as the 

difference between 20 and 30 degrees. This applies to the person difficulty data, where a person rest-

ing at 50 (which would make that person one of the least able in this group) differs in precisely the 

same way from a person resting at 60 than that same person at 60 and one of the few persons mea-

sured at the higher end of the ability scale at 70. Raw score data provide only ordinal representations 

of the response strings, and in that condition, fail to meet basic assumptions required of further sta-

tistical analyses (i.e., they represent ordinal data not interval or scale data). Likewise, the data offered 

in the Wright map provide a criterion-reference view of the content and persons, when looking across 

the horizontal between the linked data. That is, even the persons with the lowest ability estimates dis-

play some command of vocabulary knowledge over 31 items—all of which reveal difficulty estimates 

at the bottom portion of the map. In fact, only 12 vocabulary items appear beyond the ability of one 

half of the sampled population. Viewing the Wright map in this manner provides insights regarding 

each individual’s relative acquisition of a subject matter, with items below a person’s measure indic-

ative of what that person has gained mastery of and items above that person’s measure indicative of 

knowledge yet to be learned completely. Items immediately abreast of a person’s measure best repre-

sent content in a stage of development.

The data presented in Figure 4 have been transformed from the logit scale to a CHIPs scale, 

which sets the mean of either items or persons to 50 rather than at 0, with a scale of 4.55 and a mid-

range of 50. By transforming the data in this way, item relationships remain tethered to one another 

as they were in a logit scale but with a larger spread along a non-zero mean that extends from 0 to 

100. The benefit of this transformation process is to remove negative values from follow-up statistical 

analyses and to simplify reporting across readerships.

Reliability and Separation Coefficients

The second step in investigating the data derived from the vocabulary instruments involves 

moving beyond the graphic representation and onto measures associated with how the data fit the 

model. As stated, the Rasch family of models, with the dichotomous model applied in this research, 

provides a method of producing a metric level of measurement at the interval level on a latent vari-

able. To ensure the validity of this form of measurement requires satisfying the properties of suffi-

ciency, separability, objectivity, and latent additivity (Rost, 2011). Sufficiency relates to how well the 

items and persons fit model expectations. Separability relates to the estimation of item parameters. 

Objectivity relates to the independence of the sample of items used in designing the instrument and 
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the participant sample sitting that instrument, which relates to the generalizability of the measures. 

Latent additivity relates to interconnectedness of person measures with those for items. For these to 

apply, the question is not whether the model fits the data, as with traditional statistical estimation, 

both standard and advanced (e.g., chi-square, comparative fit index, incremental fit index, expected 

cross-validation index, goodness of fit index). Rather, with Rasch analysis, the question is how well 

the data conform to model expectations. Confirming these expectations requires an investigation of 

the reported data-to-model coefficients.

In addition to the graphic representation provided in Wright map form, Winsteps reports re-

liability and separation estimates. As the names of these coefficients suggest, the reliability coeffi-

cient reports the degree of true variance from the total observed variance found in the data, and the 

separation coefficient reports the number of statistically distinct levels along the linked hierarchy. 

Put another way, reliability shows how confident test designers can be of the data hierarchy, so that 

if another similar sample of participants were to sit an instrument composed of similar items the 

likelihood of the same results would occur. Fisher (2007) states that Rasch reliability coefficients 

are similar to those reported for Cronbach’s alpha and range from a low of .0 to a high of 1, with co-

efficients reporting a reliability at or greater than .94 as excellent, between .81 to .93 as good, from 

.67 to .80 as fair, and those at or below .66 as poor. In terms of separation criteria, >5 is considered 

excellent, from 4 to 5 is very good, from 2 to 4 is acceptable, and below 2 is poor. Winsteps reports 

these estimates for both persons and items.

Table 1 provides the reliability and separation estimates for all five vocabulary quizzes. The re-

ported sample sizes for the five quizzes represent final tallies after a preliminary investigation of the 

data containing all response strings for all participants sitting each quiz (A, n = 255; B, n = 194; C, n = 

197; D, n = 271; E, n = 296) followed by additional, more restrictive sample resizing. As the data rep-

resent the combination of nine quizzes, each 10 questions in length, given at the start of lessons over 

the course of a semester (i.e., nine quiz sittings spread over fourteen weeks), it is understandable that 

a certain degree of missingness would enter into the data due to tardiness and absenteeism. Though 

missingness was handled identically throughout the analyses, with ‘*’ replacing vacant responses 

as a form of dummy placeholder (that commands Winsteps to ignore the item), no initial threshold 

restricted participant data strings. This meant that students who had answered all 90 items were an-

Table 1.  Vocabulary quiz 1, 2, 3, 4, and 5 Item and Person Reliability and Separation Coefficients

Data Set N-size k-size
Item  

reliability
Item  

separation
Person  

reliability
Person  

separation

Vocabulary quiz A 188 87* .96 5.18 .95 4.31

Vocabulary quiz B 185 87* .97 5.74 .86 2.49

Vocabulary quiz C 173 88* .97 5.52 .89 2.81

Vocabulary quiz D 233 89* .98 6.80 .89 2.80

Vocabulary quiz E 162 84* .96 4.98 .87 2.57

Note. Estimate coefficients represent Real RMSE rather than Model RMSE. *Values less than 90 indicate misfit-
ting items dropped from analysis.
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alysed side-by-side with those who had answered only 20 or 40 items. As missingness can affect the 

reliability and separation coefficients, as well as the misfit analysis, threshold restrictions were then 

applied, first at a 56% response rate (i.e., those who sat five of the nine quizzes) and then at the higher 

rate of 78% (i.e., those who sat seven of the nine). The goal of this iterative process was to attain the 

largest sample possible while maintaining acceptable estimates. (The n-sizes presented represent 

data from the 56% threshold.) The item estimates across all quizzes showed excellent reliability and 

either excellent or nearly excellent (in the case of quiz E) separation. For persons, the reliability 

and separation estimates were slightly lower and could be deemed as either good or acceptable. As 

the instruments under investigation fail to classify as high stakes assessments (i.e., used as gate- 

keeping devices such as in the case of certification or admissions procedures) that would require 

more stringent adherence to criteria standards, these coefficients represent acceptable values for 

further statistical analyses.

As mentioned, for this analysis sample sizes were kept as large as possible. Needlessly trimming 

performances can result in the removal of a unique portion of the sample, and, if absent, these partic-

ipants’ response strings could affect reliability and separation estimates. Often, estimates associated 

with person reliability and spread increase with the expansion of a sample size, as this growth often 

suffuses the data with greater variability. Smaller samples, especially drawn from a population of 

learners frequently affected by streamed educational instruction, result in relatively homogenous 

response patterns, where individuals display similar ability estimates that result in compressed sep-

aration and reliability coefficients. This is due to the fact that items one participant answers correctly 

other participants of an equal ability will also answer correctly. Conversely, the items one partici-

pant finds excessively difficult other participants of an equal ability will also find excessively difficult. 

Though classroom instructors often feel comfortable witnessing bell-shaped patterns in grade distri-

butions stemming from classroom assessments, this shape expressed on a Wright map—revealed as 

clumps of persons aligned across from clumps of items—signifies either an inability in the item sam-

ple to distinguish between persons, or an inability in the persons sampled to differentiate between 

items. As sample sizes increase, so too does the potential for greater variability in person ability 

measures, especially at the lower and upper ends of the ability spectrum.

Item Statistics

Item statistics provide a means for analysing how closely the data fit model expectations and 

are reported as a mean-square value (MNSQ) and as a standardized value (ZSTD) for both persons 

and items. According to Linacre (2012), fit statistics such as these provide evidence of the amount 

of randomness or distortion created from unexpected response patterns. For MNSQ, the expected 

value is 1.0, which demonstrates either a very good fitting item or person. Values less than 1.0 rep-

resent over-predictive tendencies in the data. For items, excessively low values suggest insufficient 

sensitivity to distinguish between differing person abilities and are considered evidence of overfit. In 

contrast, MNSQ values greater than 1.0 signify underfit in the data, which is considered as “noise” 

resulting from excessive randomness. Underfit occurs when, for instance, a person with high ability 

(with a high probability of answering a greater number of questions correctly than a person with low 
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ability) responds incorrectly to an item modelled as easy; or, in contrast, when a low ability person 

responds correctly to an item of great difficulty (e.g., through cheating, guessing, or through particu-

lar knowledge exclusive to a subset of the items).

The infit statistic is a weighted standardized residual that is calculated using the expected score 

multiplied by the squared sum of the standardized residual for each person on each item. This reveals 

the variance for participants across all items. As the log-odd calculations are produced from expected 

performance of an individual across items, with the calculation considering both that person’s prior 

response pattern as well as the item difficulty based on the response pattern of the sampled popula-

tion, the model produces probabilistic assumptions about how each person should respond to each 

item. Items with a difficulty measure proximal to specific individual’s level of ability carry greater 

sensitivity in terms of fit measures than items farther away. The expectation is that person ability 

measures will align with item difficulty estimates near those ability measures, and the more response 

patterns deviate from this assumption the greater the amount of noise enters the data through the fit 

indexes. In contrast, the outfit statistic is the average of the standardized residual and shows great-

er sensitivity to items with difficulty levels distant from the assumed ability of individual persons 

(Bond & Fox, 2007). Linacre (2007) states that a MNSQ range of 0.71 to 1.4 is considered very good, 

while a range from 0.77 to 1.3 is excellent. For the ZSTD, values greater than ± 1.9 represent misfit. 

McNamara (1996) suggested that for assessment instruments not deemed high stakes and that use 

dichotomous data from multiple-choice question formats, the range of 0.7 to 1.3 suffices.

The items presented in Table 2 follow the measure order produced for Vocabulary quiz A and 

match those provided in the Wright map from Figure 4, starting with the most difficult item (i.e., 18, 

conflicts) and extending down to the easiest item (i.e., 82, extinction). The Infit MNSQ values stretch 

from a high of 1.24 down to a low of .80 and reveal good fit. The Infit Z scores ranged from a high of 

3.42 to a low of −2.95. The standard error of the model (SE) represents the precision of the measures, 

which is an indication of how well the persons and items fit model expectations. Here, higher values 

represent less precision and lower values more. As can be seen, the highest values are located on the 

extremes of the measurement scale, the top and bottom, which reflect items not equivalent to person 

ability measures for the sample. At the top, these items appear too difficult for the persons, and at the 

bottom this much larger cluster of items appears far too easy for the sample. This affects how well the 

model predicts these items to be reproducible across different samples. Items of this type, below and 

above the cluster of person abilities, fail to adequately target the ability levels of the sample.

Table 3 below shows the averages, maximum and minimum values, and the standard deviations 

for the standard error, infit MNSQ, infit Z, outfit MNSQ, outfit Z, and point measure correlation for 

the five data sets (Vocabulary quiz A, B, C, D, and E). For quizzes A, B, and E the infit MNSQ statistics 

showed extremely good fit, with quiz D revealing slight misfit and C a somewhat larger misfit. The 

standardized Z values, however, showed a degree of misfit.

As the data revealed a certain level of misfit, additional analyses were conducted to judge the 

level of misfit in regards to the potential effects this might pose to the statistical analysis. For this 

follow-up analysis, all misfitting items were removed from the data. For Vocabulary quiz A, this 

amounted to five items (44, 49, 53, 59, and 90); for Vocabulary quiz B, the total was four (5, 39, 
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Table 2.  Vocabulary Quiz A Item Statistics Ordered by Measure

Item name Measure SE Infit MNSQ Infit z Outfit MNSQ Outfit z P-M Cor

18 conflicts 74.2 1.90 0.98 0.08 0.85 −0.07 .19

60 standardized 68.8 1.30 0.91 −0.37 0.67 −0.95 .37

89 dissemination 64.3 0.90 0.88 −1.11 0.85 −0.79 .45

08 interaction 62.5 0.80 1.05 0.59 1.01 0.14 .32

76 precision 61.8 0.90 1.17 1.95 1.23 1.58 .21

48 demographic 60.9 0.80 1.00 0.07 0.91 −0.76 .41

17 constraint 60.3 0.80 0.97 −0.46 0.90 −0.97 .43

90 endorse 59.1 0.80 1.13 2.06 1.16 1.68 .25

39 explicit 58.8 0.90 0.91 −1.29 0.85 −1.50 .50

58 inference 58.7 0.80 0.95 −0.72 0.91 −0.91 .45

53 reliable 58.3 0.80 1.24 3.42 1.38 3.74 .16

69 polarization 58.1 0.80 0.94 −0.92 0.91 −1.05 .46

49 cleavage 57.3 0.80 0.87 −2.08 0.81 −2.24 .54

57 incident 57.3 0.80 0.92 −1.33 0.92 −0.84 .48

56 replicate 57.1 0.80 1.04 0.60 1.03 0.39 .37

50 agenda 56.8 0.80 1.01 0.23 0.99 −0.10 .40

37 emphasize 56.7 0.80 0.88 −1.87 0.82 −2.00 .53

70 collaboration 56.7 0.80 0.99 −0.15 0.95 −0.59 .42

47 diffusion 56.4 0.80 0.99 −0.06 0.98 −0.17 .41

87 Rigorous 56.3 0.80 1.02 0.35 1.07 0.90 .36

77 activate 55.8 0.80 0.90 −1.60 0.85 −1.76 .51

29 respondent 55.7 0.80 0.93 −1.11 0.91 −0.98 .47

68 elicit 55.6 0.80 0.93 −1.00 0.99 −0.05 .45

19 assess 55.5 0.80 1.07 1.11 1.13 1.46 .32

28 matrix 55.5 0.80 1.02 0.40 0.98 −0.21 .39

30 incorporate 55.0 0.80 0.98 −0.29 1.00 0.07 .41

59 predominantly 55.0 0.80 0.80 −2.95 0.75 −2.60 .59

67 placebo 54.6 0.80 0.94 −0.87 0.89 −1.00 .46

40 extract 54.3 0.90 0.94 −0.79 0.91 −0.83 .46

38 dependence 53.6 0.90 0.91 −1.13 0.88 −1.01 .48

79 viable 53.6 0.80 0.95 −0.65 0.96 −0.30 .43

36 median 53.1 0.90 1.09 1.06 1.10 0.82 .30

88 mutually 53.0 0.80 0.96 −0.49 0.91 −0.74 .42

26 optimal 52.8 0.80 0.87 −1.55 0.80 −1.63 .51

06 outcome 52.6 0.80 1.16 1.96 1.20 1.56 .23

80 subjective 52.4 0.90 1.01 0.13 0.99 −0.04 .37

44 randomly 52.3 0.90 1.23 2.42 1.30 1.96 .16

45 coherent 52.3 0.90 1.15 1.61 1.27 1.81 .22

16 exhibit 52.0 0.80 1.07 0.84 1.10 0.79 .30

46 entail 51.8 0.90 0.89 −1.14 0.85 −0.97 .47

78 sic 51.7 0.90 0.89 −1.24 0.78 −1.50 .49

71 postulate 51.5 0.90 0.99 −0.12 1.00 0.03 .38

10 cells 51.4 0.80 1.11 1.22 1.24 1.62 .24

35 compliance 50.6 1.00 1.02 0.20 1.02 0.17 .35

52 exploit 50.6 1.00 1.07 0.63 1.22 1.16 .27
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Table 2.  (Continued)

Item name Measure SE Infit MNSQ Infit z Outfit MNSQ Outfit z P-M Cor

66 analogy 50.5 1.00 0.94 −0.51 0.78 −1.20 .43

07 construct 50.0 0.90 1.02 0.24 1.04 0.28 .32

04 issue 49.6 0.90 0.96 −0.32 0.99 0.01 .37

01 contrast 49.1 0.90 1.12 1.01 1.08 0.48 .23

27 orientation 49.1 1.00 0.96 −0.25 0.99 0.05 .37

32 allocation 48.8 1.10 0.92 −0.55 0.85 −0.61 .41

09 hypothesis 48.5 1.00 0.89 −0.85 0.73 −1.33 .44

83 parentheses 48.0 1.00 1.17 1.17 1.46 1.74 .09

42 justify 47.6 1.10 1.13 0.87 1.21 0.82 .19

86 absorb 47.0 1.10 1.06 0.38 1.31 1.12 .21

20 bias 46.7 1.10 1.01 0.08 1.11 0.47 .26

54 constituent 46.5 1.20 0.96 −0.17 0.92 −0.17 .32

55 align 46.5 1.20 1.01 0.10 0.96 −0.03 .29

43 patent 46.4 1.20 0.87 −0.72 0.68 −1.06 .42

03 feature 45.6 1.20 1.10 0.61 1.13 0.50 .17

84 ascribe 45.4 1.20 1.04 0.28 0.95 −0.03 .23

22 deviation 45.3 1.30 0.92 −0.32 0.92 −0.13 .33

64 compensate 45.2 1.30 0.96 −0.11 1.05 0.26 .27

61 propensity 44.4 1.40 1.05 0.29 0.94 −0.02 .21

02 definition 44.3 1.30 0.99 0.03 0.88 −0.22 .26

81 multivariate 44.3 1.40 1.08 0.43 1.11 0.40 .15

23 statistical 43.6 1.50 1.06 0.31 1.52 1.21 .12

14 attribute 43.4 1.40 0.93 −0.21 0.82 −0.35 .30

34 cohort 43.0 1.60 1.05 0.26 1.11 0.37 .18

73 resistant 42.5 1.60 1.13 0.53 3.81 3.68 −.05

51 locus 42.4 1.70 0.88 −0.29 0.46 −1.18 .36

41 heterogeneity 42.1 1.70 0.99 0.07 0.72 −0.44 .24

72 subtle 41.9 1.70 1.07 0.31 0.96 0.08 .15

85 periodic 41.8 1.70 0.86 −0.36 0.44 −1.28 .37

12 investigate 41.4 1.70 1.02 0.17 0.89 −0.06 .18

31 cognitive 40.9 1.90 1.07 0.32 1.07 0.32 .11

13 enhance 40.7 1.80 1.01 0.15 0.98 0.14 .16

21 spatial 40.5 1.90 1.04 0.22 1.63 1.10 .10

62 exogenous 39.9 2.10 1.03 0.20 0.87 0.01 .16

05 distribution 39.7 1.90 1.04 0.23 1.33 0.70 .09

25 fraction 39.6 2.10 0.94 −0.02 0.73 −0.25 .23

63 evolutionary 35.5 3.30 1.02 0.26 1.49 0.77 .05

24 restrict 35.3 3.30 0.93 0.11 0.21 −1.06 .25

11 perceive 34.7 3.30 1.02 0.26 0.84 0.10 .07

15 core 34.7 3.30 1.02 0.26 0.84 0.10 .07

33 genetic 32.4 4.60 1.00 0.33 0.49 −0.23 .10

75 asymmetry 32.0 4.60 0.94 0.27 0.15 −1.05 .20

65 discrimination 26.8 8.30 1.00 0.00 1.00 0.00 .00

82 extinction 26.4 8.30 1.00 0.00 1.00 0.00 .00

Note. SE = Standard error; MNSQ = Mean Square; Z = Standardized Z; P-MCor = Point-measure correlation
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49, and 69); for C, it was ten items (3, 7, 9, 10, 24, 70, 77, 79, 80, and 88); for D, it was eight items 

(6, 10, 15, 56, 57, 64, 71, and 78); and for E, it was five (15, 47, 56, 79, and 87). (As the five vocab-

ulary quizzes consisted of distinct sets of words, any duplication of item numbers above does not 

signify identical lexical items). Person measures with the misfitting items and new person measures 

produced without the misfitting items revealed little difference. For data sets showing normal dis-

tributions, Pearson product-moment correlation (r) was used, and for those showing slight non- 

normality the nonparametric Kendall rank correlation (τ) was used. For Vocabulary quizzes A, D, 

and E, the results of the Pearson product-moment analyses all showed extremely high correlations 

(r = .99); and for Vocabulary quizzes B and C, the results of the Kendall rank analysis showed high 

correlations as well (r = .95 and .90, respectively). As the data sets including the misfitting items 

represented no significant difference from those without the misfitting items, all items were retained.

Dimensionality

The final assumption of the Rasch model assessed in the preliminary analyses relates to in-

strument dimensionality, which has to do with whether or not the sum total of items on a particular 

Table 3.  Item Statistics Across Vocabulary A, B, C, D, and E Data Sets

Data set SE
Infit  

MNSQ
Infit Z

Outfit 
MNSQ

Outfit z
Point-measure 

Correlation

Vocabulary 
quiz A
(k = 89)

Mean 1.44 1.00 0.01 1.00 −0.03 .30

Max 8.30 1.24 3.42 3.81 3.74 .59

Min 0.80 0.80 −2.95 0.15 −2.60 −.05

STDEV 1.30 0.09 0.97 0.39 1.11 .14

Vocabulary 
quiz B
(k = 87)

Mean 1.26 1.00 0.01 0.97 −0.04 .28

Max 4.60 1.27 4.60 1.68 3.98 .54

Min 0.70 0.80 −3.49 0.31 −3.02 .00

STDEV 0.77 0.09 1.03 0.25 1.07 .13

Vocabulary 
quiz C
(k = 89)

Mean 1.31 1.00 −0.03 1.00 0.01 .32

Max 8.30 1.55 3.98 1.98 5.32 .62

Min 0.80 0.69 −3.50 0.19 −2.81 .00

STDEV 0.98 0.12 1.21 0.29 1.25 .13

Vocabulary 
quiz D
(k = 90)

Mean 1.32 1.00 −0.14 1.09 −0.01 .32

Max 8.30 1.34 3.33 3.41 6.35 .67

Min 0.70 0.73 −4.19 0.51 −3.53 −.13

STDEV 1.20 0.11 1.24 0.51 1.54 .17

Vocabulary 
quiz E
(k = 87)

Mean 1.64 1.00 −0.01 1.01 −0.01 .30

Max 8.30 1.26 3.03 2.82 2.53 .59

Min 0.80 0.80 −3.11 0.20 −2.79 −.03

STDEV 1.55 0.09 0.96 0.40 1.09 .15

Note. M = mean; SD = standard deviation; * = median; + = interquartile range; ** = third quartile; ++ = first 
quartile; As the point biserial correlations, listed here as point measure correlations, are non-linear in nature, 
the mean and standard deviation must be viewed in reference to the extremes (Smith, Linacre, & Smith, 2003).
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instrument have been designed to tap into a single underlying construct. For the five vocabulary 

quizzes, though half of the 90 items were multiple-choice (which arguably measures a receptive trait) 

and the other half fill-in-the-blank (which measures a productive trait), all items were designed to 

assess learners’ awareness of academic vocabulary items drawn from the Kyoto University Academic 

Vocabulary Database. The meaningfulness of person and item estimates rests on whether or not the 

instrument functions in a unidimensional fashion. According to Wu and Adams (2007) “[l]atent vari-

ables are, in general, arbitrary constructs” (p. 22), in that they exist without a physical manifestation 

and are measurable only vicariously through items designed to tap into that particular trait or ability. 

As such, it is necessary to investigate whether particular items designed to measure a single construct 

reflect additional, unintended traits. Winsteps allows for the detection of whether an instrument de-

signed to measure a single underlying construct does so effectively.

Confirming the unidimensionality of an instrument (here, five separate instruments) involves 

inspecting the raw variance explained by measures compared to the raw unexplained variance. The 

structure of the Rasch item residuals is presented in the form of a principle components analysis 

(PCA) of contrasts not explained by the measures. In the model, the primary dimension is hypoth-

esized as the Rasch dimension, which is expected to account for the greatest degree of explained 

variance from the data. Beyond the first dimension, the assumption is that any additional contrast 

will consist of unexplained variance in the form of random noise. Linacre (2016b) states that if the 

variance explained by the items is greater than four times that found in the first contrast, this shows 

good item strength; and if the variance explained by the item measures is greater than 50%, this is 

considered extremely good. For Vocabulary quiz A, the explained variance amounts to 35.9%, which 

is well within the normal range. For the unexplained variance in the first contrast, if it measures at 

less than an eigenvalue of 3, it is thought to be good, and less than 1.5 is deemed excellent. In terms 

of percent, unexplained variance in the first contrast of less than 5% is considered excellent.

Table 4 below displays the amount of variance explained by the measures, persons, and items 

for Vocabulary quiz A. The raw variance explained empirically by the primary measure represented 

35.9%, while the raw unexplained variance represented 64.1%. The breakdown of the percent that 

accounts for the measures consists of 12.4% for persons and 23.5% for items. Simply put, the items 

are explaining more than the persons, which mirrors prior reported results reflected in the item re-

liability and separation estimates. The best account of this is in the narrow performance spread dis-

played by the participant sample. The wider the spread, the greater the amount of variance explained 

by the persons, and therefore the measures.

In addition to the total variance explained by the measures, Table 4 also reveals the unexplained 

variance in contrasts one, two, and three. The first contrast accounted for an additional 2.5% of the 

variance, which is equivalent to 3.4 in eigenvalues or approximately 3 test items out of 90. The ratio 

of the first contrast (2.5%) to the measures explained (35.9%) is .07. These values are highly sugges-

tive of unidimensionality, and the values for Vocabulary quizzes B, C, D, and E were nearly identi-

cal: .07, .07, .05, and .07 respectively. Winsteps also provides item loadings on additional contrasts, 

with threshold violations potentially indicative of additional contrasts. These loadings are calculated 

based on how participants systematically respond to items, which is then produced in a contrast 
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table, with each item given either a positive or a negative loading ranging from .0 to 1. Items that 

load beyond a ± .40 threshold can possibly reveal items or item clusters representative of additional 

constructs. When checked across the five vocabulary quizzes, these loadings registered items repre-

sented at the easiest and most difficult edges of the item difficulty hierarchy, rather than revealing 

distinctive patterns of lexical clusters. From this, there was little evidence to assume the presence of 

a secondary construct in any of the instruments.

Results

As the preliminary analysis revealed reliable measures for both item difficulty and person abili-

ty, the necessary requirements for further statistical analyses were met. The main analysis using the 

item and person measures in the form of transformed logits focuses on answering two basic ques-

tions. First, is there a significant difference in item difficulty due to question format? Second, is there 

a significant difference between learner performances from spring semester to fall semester?

Research Question 1: Relative Item Type Difficulty

The first set of analyses involved conducting an independent-samples t test on the item types, 

with the five vocabulary quizzes serving as distinct datasets. (Paired-samples t test could not be per-

formed due to a mismatch in the item type totals, as misfitting items had been dropped from the 

analysis.) The goal of this analysis was to uncover whether the mean difficulty of the fill-in-the-blank 

questions was greater than that for the multiple-choice items. Each of the five datasets included 

learners from both spring and fall semesters combined.

An independent-samples t test was conducted to evaluate whether item type—multiple-choice 

and fill-in-the-blank—revealed different levels of difficulty in Vocabulary quiz A. The results indicated 

that the mean item difficulty measure for fill-in-the-blank items (n = 45, M = 55.75, SD = 5.22) was 

significantly greater than the mean difficulty measure for multiple-choice items (n = 42, M = 43.82, 

SD = 5.70), t(83) = 10.16, p < .001, with a Cohen’s d reporting an effect size of 2.19. The mean dif-

ference between item type amounted to 11.93, with a 99% confidence interval showing 8.83 to 15.03.

Table 4.  Vocabulary quiz A Standardized Residual Variance

Quiz A

Eigenvalue Empirical

Total raw variance in observations 135.7 100.0%

Raw variance explained by measures 48.7 35.9%

Raw variance explained by persons 16.9 12.4%

Raw variance explained by items 31.9 23.5%

Total raw unexplained variance 87.0 64.1%

1st Contrast unexplained variance 3.4 2.5%

2nd Contrast unexplained variance 3.1 2.3%

3rd Contrast unexplained variance 2.5 1.9%
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For the remaining four vocabulary quizzes, the analyses showed similar results. For Vocabulary 

quiz B, the mean item difficulty measure for fill-in-the-blank items (n = 45, M = 56.16, SD = 4.95) 

was significantly greater than the mean difficulty measure for multiple-choice items (n = 42, M = 

43.39, SD = 6.84), t(74) = 9.91, p < .001, with the mean difference between item type calculated as 

12.77 and a 99% confidence interval showing 9.36 to 16.17. The Cohen’s d showed an effect size of 

2.15. For Vocabulary quiz C, the mean item difficulty measure for fill-in-the-blank items (n = 45, M 

= 55.67, SD = 4.43) was significantly greater than the mean difficulty measure for multiple-choice 

items (n = 43, M = 44.07, SD = 6.26), t(75) = 10.00, p < .001, with the mean difference between item 

type calculated as 11.60 and a 99% confidence interval showing 8.53 to 14.67. The Cohen’s d report-

ed an effect size of 2.15. For Vocabulary quiz D, the mean item difficulty measure for fill-in-the-blank 

items (n = 44, M = 57.24, SD = 5.19) was significantly greater than the mean difficulty measure for 

multiple-choice items (n = 44, M = 42.75, SD = 6.52), t(82) = 11.53, p < .001, with the mean differ-

ence between item type calculated as 14.49 and a 99% confidence interval showing 11.17 to 17.80 

and a Cohen’s d effect size of 2.46. Lastly, for Vocabulary quiz E, the mean item difficulty measure for 

fill-in-the-blank items (n = 42, M = 56.41, SD = 4.44) was significantly greater than the mean diffi-

culty measure for multiple-choice items (n = 42, M = 43.58, SD = 6.90), t(70) = 10.14, p < .001, with 

the mean difference between item type calculated as 12.83 and a 99% confidence interval showing 

9.48 to 16.18 and a Cohen’s d effect size of 2.21. Plonsky and Oswald (2014), in a methodological re-

view of effect sizes, place these effects sizes above the 90 percentile in reported size for articles in the 

field of applied linguistics. These results indicate that item type clearly affects item difficulty across 

all versions of the vocabulary quiz instruments, with receptive items showing lower levels of item 

difficulty than productive items.

Research Question 2: Person Measure Change

Data for this analysis represents responses across all 90 items provided by a sample of learners 

collected in the spring semester compared to item responses by a second sample of learners collected 

in the fall semester. (Vocabulary quiz A, B, C, D, and E all represent individual data samples here.) 

The item responses for the two groups for each data set are represented in the form of transformed 

ability measures produced as outputs from the Rasch analysis using Winsteps. The analysis method 

chosen was an independent samples t test.

An independent t test was conducted to evaluate whether person performances—fall semester 

compared to spring semester—revealed different levels of person ability over time. The results for 

Vocabulary quiz A indicated that the mean person ability measure for the second semester (n = 50, M 

= 58.54, SD = 4.46) showed a non-significant difference when compared to the mean person ability 

estimates for the first semester (n = 50, M = 57.04, SD = 4.45), t(98) = 1.68, p = 0.10, with the mean 

difference between person performances for the two semesters calculated as only 1.50 [−0.84, 3.84] 

greater over time. The reported Cohen’s d effect size was 0.34.

For the remaining four vocabulary quizzes, the analyses showed mixed results. For Vocabulary 

quiz B, the mean person ability measure for the second semester (n = 50, M = 56.35, SD = 4.66) also 

showed a non-significant difference when compared to the mean person ability estimates for the first 
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semester (n = 50, M = 56.24, SD = 3.32), t(88) = 0.13, p = 0.89, with the mean difference between 

person performances for the two semesters calculated as a 0.11 [−1.50, 1.72] difference between the 

two samples. The reported Cohen’s d effect size was 0.03. However, for Vocabulary quiz C, the mean 

person ability measure for the fall semester (n = 59, M = 57.01, SD = 4.23) showed a significant 

difference when compared to the mean person ability estimates for the spring semester (n = 59, M 

= 54.39, SD = 3.89), t(115.20) = 3.50, p < 0.01, with the mean difference between person perfor-

mances for the two semesters calculated as 2.62 [1.14, 4.10]. The reported Cohen’s d effect size for 

this analysis was 0.64. In contrast, just as with quiz A, for Vocabulary quiz D, the mean person ability 

measure for the fall semester (n = 35, M = 55.55, SD = 4.34) showed a non-significant difference 

when compared to the mean person ability estimates for the spring semester (n = 37, M = 55.05, SD 

= 4.96), t(70) = 0.45, p = 0.65, with the mean difference between person performances for the two 

semesters calculated as 0.50 [−1.69, 2.69]. Here, the effect size was 0.11. Lastly, for Vocabulary quiz 

E, the mean person ability measure for the fall semester (n = 69, M = 57.57, SD = 4.71) showed a 

significant difference when compared to the mean person ability estimates for the spring semester 

(n = 69, M = 55.48, SD = 3.88), t(131.00) = 2.85, p < 0.01, with the mean difference between person 

performances for the two semesters calculated as 2.09 [0.64, 3.55]. The effect size for this was 0.48. 

These results suggest a differential learning effect across semesters, with the potential for particular 

subgroups of the first-year cohort improving over time and others remaining static.

Discussion

Results from the item analysis revealed that the five vocabulary quizzes were reliable instru-

ments for measuring first-year learner awareness on a range of vocabulary items designed for a set of 

academic writing and listening courses offered to first-year learners across a variety of departments. 

Since the vocabulary quizzes have been determined to be internally consistent, use of these items 

with some revisions can be considered for assessing future cohorts. To further improve test reliabil-

ity, a test-retest reliability measure could be performed by having the same group of learners repeat 

selected items from various quizzes in the spring and fall semester.

Item Difficulty: Productive vs. Receptive

The first research question involved the relative difficulty of the two item types. Results from 

this analysis support prior research (Laufer, 2005; Webb, 2008) that learners’ receptive knowledge of 

vocabulary is greater than their productive knowledge. The majority of fill-in-the-blank items (those 

requiring productive knowledge) were above the mean level of difficulty, and most items appearing 

below the mean were multiple-choice questions (those requiring receptive vocabulary knowledge). 

This separation can be seen in Figure 4 (Quiz A) where 41 of the 47 items above the mean of are  

fill-in-the-blank items (87%), while 38 of the 42 items below the mean level of difficulty are  

multiple-choice items (90%). The remaining quizzes revealed identical ratios of item types above 

and below the mean difficulty level. These results may also echo research suggesting that there are 

degrees to vocabulary knowledge and that learners only acquire full knowledge of individual lexical 
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items when they are able to use the target vocabulary in writing or speech (Laufer, 1997), although 

each of these tasks would require different dimensions of vocabulary knowledge (i.e., orthographic 

knowledge in the case of writing, and phonetic knowledge for speech). The assumption, therefore, 

is that learners should be able to recognize words in a multiple-choice question that were previously 

answered correctly in the fill-in-the-blank question.

Yet the dichotomous division of items in terms of difficulty may not fully explain the learners’ 

depth of knowledge of the target vocabulary. Receptive knowledge and productive knowledge are 

different degrees of knowledge from that which is required to recognize or recall either the meaning 

or form. For example, learners in this study may be able to select the meaning of the L2 target word 

from a list of distractors, but to recall the meaning of the L2 word and produce the L1 translation 

may present a greater challenge. Laufer and Goldstein (2004) argue that these four degrees of knowl-

edge—receptive/productive and recall/recognize—can be organized into hierarchical modalities, 

with receptive recognition the least difficult, followed by productive recognition, receptive recall, and 

finally productive recall the most challenging. The hierarchy is not frequency dependent. Thus, at 

every level of frequency, including specialized academic word lists, the same hierarchy of difficulty in 

vocabulary knowledge is posited to exist. The question type in the vocabulary quizzes targeted only 

the bottom (multiple-choice question) and top (fill-in-the-blank question) of this hierarchy. By add-

ing a variety of questions to reflect these different modalities, items would be able to measure subtler 

differences in vocabulary knowledge (Milton, 2009; Schmitt, 2010). The goal, therefore, would be to 

investigate what additional question types might provide greater description of learner knowledge 

across a range of academic vocabulary.

In addition to question type as a factor to explain the clear division of items by level of difficulty, 

the low-frequency of the academic vocabulary might also have produced these results. The Kyoto 

University Academic Vocabulary Database was designed to cater to the needs of students in this 

course and facilitate academic reading, research, and writing. As previously explained, the list of 

target vocabulary contains words that were considered frequent across academic disciplines but that 

are not high-frequency compared to non-academic word lists. Despite the learners having a number 

of years of English study, materials utilized in previous English courses at the junior and high school 

level most likely did not include these low-frequency words. Comparative studies have noted a de-

cline in vocabulary types and tokens in senior high school textbooks (Chujo, Nishigaki, Hasegawa, 

& Uchiyama, 2008), while research investigating vocabulary characteristics and readability in junior 

high school textbooks revealed that there is no correlation between vocabulary contained in such 

textbooks and commonly used frequency lists such as the GSL and AWL (Kitao & Tanaka, 2009). 

Thus, the low exposure to the target vocabulary prior to encountering the 477 words may have limit-

ed the learning of these words to the form-meaning dimension.

As Schmitt (2008) explains “[w]hile it is true that the form–meaning link is the first and most 

essential lexical aspect which must be acquired, and may be adequate to allow recognition, a learn-

er needs to know much more about lexical items, particularly if they are to be used productively” 

(p. 333). Results from this research show that learners may have achieved this first step in acquiring 

the academic vocabulary through explicit study. Laufer (2005) argues, “if learners want to reach 
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active knowledge of new words, or activate words already known passively, they will have to focus 

repeatedly on these words and practice them in demanding tasks” (p. 233). The question remains 

whether a more systematic approach through materials development can provide learners with ade-

quate opportunity to familiarize themselves with low-frequency academic words.

Based in part on this and extant research, an updated version of online listening materials for 

the EWL course are currently being constructed. The materials themselves are being designed to 

link more explicitly with the vocabulary items. The vocabulary practice sections are being rewritten 

to better introduce the target vocabulary through L1-L2 translations and example sentences, as well 

as to better scaffold vocabulary knowledge through a series of multiple-choice, true-false and cloze 

activities. The ultimate goal is to increase the rate at which learners encounter the target vocabulary 

through customised academic listening lectures and conversations.

Learner Performance

One key area of educational assessment at the curricular level is measuring the cumulative de-

velopment of cohorts as they progress through set stages, steps, or sequences in a unified curriculum. 

This starts with designing appropriate means of analysing learner growth over time so as to ensure 

that the materials presented to learners amounts to the best option available in regards to teachabil-

ity, learnability, and practicality. Though most curriculum designers conceive of materials as learn-

able elements within an organized progression, portions of any curriculum will always be more easily 

learned than others, and portions of learner cohorts will face difficulties while other portions will not. 

When evidence of limited learning occurs, it is crucial that language educators uncover weaknesses 

in the instructional method or content and devise alternative approaches to introducing troublesome 

material. In terms of the academic list designed as part of the EWL course, learners in both spring 

and fall semesters encountered the same range of vocabulary items (i.e., 50 words a week provided 

in a set sequence—1–50, 51–100, 101–150 up to 477, with the final assessment including a total of 

77 potential items).

The mixed results from the person analysis require some degree of sceptical review, as the pop-

ulation samples for spring and fall semesters included distinct subgroupings of first-year learners. 

Only two of the five t tests showed significant differences across semesters, and this may have been 

due to patterns involved in sample selection relating to issues in course scheduling, quiz implemen-

tation, and data collection. In addition, only a limited number of teachers teaching the courses partic-

ipated in data collection, with no controls placed on gathering year-long data for the same students. 

As a result, this meant that learning gains could only be measured in the form of a cross-sectional 

design. Therefore, despite the homogenous sample population, caution should be taken in interpret-

ing changes in performance over one academic year.

The learners’ own time-outcome investment may also have accounted for what may appear to 

be low learning gains. Conditions in the university curriculum in terms of time and workload call for 

students to manage time efficiently. Factors that may influence time management decisions include 

the number of hours required to take department-specific classes as well as the greater challenges 

of the EWL course itself—both in the type and amount of listening as well as the type and amount 
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of writing work, each of which carried a greater weight in respect to the allotted course grade than 

the vocabulary portion (i.e., writing amounted to 60% in the spring and 50% in the fall; listening 

amounted to 30% in the spring and 40% in the fall; whereas, vocabulary amounted to 10% in both 

spring and fall). The point value of each vocabulary item in relation to the total percent allotted to 

the vocabulary portion of the course grade represented 0.11% and to the entire course grade just 

0.01%. With a grade value this low, combined with the relative amount of time necessary to become 

competent in using extremely infrequent vocabulary items within constrained sentence patterns (i.e., 

fill-in-the-blank question types), learners might have considered their time better spent in other pur-

suits than memorizing lexical items they might seldom encounter and potentially never use. The 

point here is that changes in the curriculum for future cohorts of learners is now underway, with a 

goal of enhancing learner experience and contact with each of the tested vocabulary. The purpose of 

this is to make opportunities available for learners to repeatedly encounter these words in use across 

contexts and modalities.

Limitations

There are several methodological limitations with this study. First, due to the nature of inde-

pendent person samples, it was not possible to adequately measure growth over time. While this was 

not necessarily the intent of the study, the approach and the methods used could be improved in the 

future. Second, as expected when trying to evaluate the efficacy of instructional materials within an 

operating, semi-structured curriculum, convenience sampling meant that control of the sampling for 

the study was not possible. Finally, the lack of even a truncated pre-test assessment of participants’ 

prior knowledge makes gauging proficiency and performance considerably more fraught.

Future Research

In response to some of the limitations outlined above, several improvements to future studies 

would include a pretest/posttest design to gauge semester-to-semester learning attributable to in-

dividual learners. In addition, by working in conjunction with faculty who teach the same group of 

students either in the spring or fall semester, data could be collected for a single set of students over 

two semesters, and learning gains over time could be more accurately measured.

This study revealed that the level of difficulty of an item utilized in the vocabulary quizzes de-

pended on it being receptive or productive. However, there is much about the item difficulty that 

has not been accounted for. First, the item format may not be equal for comparison of productive 

and receptive knowledge (Webb, 2008). The difference in cognitive load between recognising the 

correct word in answering the multiple-choice question and recalling the word in the case of a fill-in-

the-blank item may not lend to an accurate assessment of receptive and productive knowledge. It is 

unclear whether the learners would be able to answer a reversed question type, from fill-in-the-blank 

to multiple-choice, correctly due to question type factors, for example misleading distractors in the 

case of multiple-choice questions or overly explicative contextual cues in the fill-in-the-blank ques-
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tions. Therefore, future research should include items with reversed question type from receptive to 

productive and vice versa to understand whether results truly reflect the learners’ knowledge of the 

target vocabulary rather than the level of difficulty of the question type.

Another aspect of the quiz items to account for in future studies is lexical difficulty as measured 

by frequency. It is not yet clear what makes an item more or less difficult within the same question 

type. For example, the relative lexical difficulty of the distractors in multiple-choice questions and 

fill-in-the-blank prompts should be considered to understand whether there is a particular threshold 

that might affect item difficulty. Moreover, measuring item difficulty within the same pool of item 

types by looking at the frequency range of the specialised academic word list could uncover whether  

or not relative lexical infrequency affects item difficulty. Other potential vocabulary and item- 

dependent variables to include in this type of analysis are loanwords, number of letters, item-stem 

complexity, and distractor complexity. Understanding which of these variables has the greatest effect 

on item difficulty could help both in the revision of items for assessment and in the creation of new 

materials. Moreover, looking beyond the lexical-grammatical effects on item performance measures, 

accounting for other variables such as gender or area of specialisation (i.e., faculty and department) 

could determine whether any of the items are biased in favour of a subsection of the respondents.

Results from this study and future analyses of the data collected can bring to light problematic 

areas in the explicit study of academic vocabulary and assessment of the target vocabulary. To com-

plete this picture, subsequent research should include the collection of qualitative data in the form of 

surveys about time spent studying, use of the wordlist, and other materials or tools used in prepara-

tion for the vocabulary quizzes. In addition to accounting for the learners’ use of study strategies, by 

observing the interaction between test-takers and test items in a think-aloud protocol, more could be 

understood about the learners’ use of test-taking or coping strategies.

Conclusion

This research has provided an in-depth investigation of the validity of a set of vocabulary assess-

ments designed to measure learner knowledge of a set of 477 pre-determined academic vocabulary 

items. Results show that the vocabulary instruments, in the shape of nine quizzes constructed in five 

versions (i.e., 45 total quizzes), revealed good model fit based on a Rasch analysis of the combined 

items for each quiz version. Follow-up statistical analyses in the form of t tests revealed information 

about both item type and potential learner gains over time. The item-type analysis revealed that 

items measuring learner receptive knowledge proved easier than those measuring productive ability. 

The person-level analysis of gains over time showed somewhat mixed results, with only two of the 

five learner populations revealing gains from spring semester to fall. This analysis was performed 

as part of a larger needs analysis project with results providing insights into how best to structure 

additional in-house created materials.
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実 践 報 告  

京都大学における英語教育改革
―英語ライティング–リスニングコースに焦点を当てて―

桂山　康司 *，高橋　幸 **，金丸　敏幸 **，笹尾　洋介 **， 
ティモシー　スチュワート **，デビッド　ダルスキー **， 

田地野　彰 **

要　旨
本稿は、平成 28 年度から施行した京都大学の教養・共通教育における英語の新カリキュラムの理念と

目的を中心に、その実施体制を詳説したものである。新カリキュラムでは、これまでのカリキュラムを踏
襲しつつ、その理念である「学術的教養」と「学術的言語技能」の習得をより意識した科目設計を行った。
そこでは、一回生で英語リーディングおよび英語ライティング–リスニングの 2 科目を必修科目として提
供し、主として二回生以上に新たに E 科目（英書講読、英語講義、英語技能）を設定することとした。
本稿では、これらのうち英語ライティング–リスニングコースに焦点を当てて説明する。本コースでは、
1 クラス約 20 名の編成を実現し、対面授業できめ細かな指導を実現する一方、オンラインによるリスニ
ング課題を導入し、自律的に英語学習に取り組む仕組みを取り入れている。また、国際高等教育院附属国
際学術言語教育センターの教員が中心となって授業担当の教員を支える運営チームを結成し、教員懇談会
をはじめとする担当教員や学部との連携を重視した取り組みを展開している。

【キーワード】教養・共通教育、英語カリキュラム、EAP、ライティング–リスニング

1．はじめに

京都大学（以下、本学）では、教養・共通教育としての英語のカリキュラム内容を一層充実させ
るため、平成 28 年度より全学的な協力体制のもと新カリキュラムの設定を行った。その背景には、
本学の教育研究における国際化が強く要請されるという社会的な状況があり、さらに本学の教育課
程において、「英語の教育」と「英語による教育」の両者を充実させることが喫緊の課題として迫っ
ているという事情があった。「英語の教育」とは、本学学生の英語力の育成、すなわち「英語によ
る教育」を受講するための英語力の習得を直接の目的とし、そのための外国語としての英語教育を
示す。もう一つの「英語による教育」は英語によって実施される教養・共通教育科目や専門科目を
受講する「英語で学ぶ」教育を指す（京都大学国際高等教育院、2014）。大学の国際化という観点
からすると、今後は「英語による教育」の重要性が高まる一方で、それを受講し、教養・専門的な
知識を修得するためには、十分な「英語の教育」によって相応の英語力を身につけることが求めら

** 京都大学国際高等教育院
** 京都大学国際高等教育院附属国際学術言語教育センター
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れている。
本稿では、このような状況のもとに行われた本学の英語新カリキュラムの改革経緯について説明

しつつ、新たに設定された一回生を対象とする「英語ライティング–リスニングコース」を中心と
したカリキュラム内容の目的と実際の運用について報告する。本稿を通して、大学の教育理念に基
づいたカリキュラムの設定過程と、それを可能とする運営体制の構築過程を明らかにすることで、
広く日本の高等教育機関におけるカリキュラム開発の知見の共有を図ることを目的とする。

2．新カリキュラム設定の背景
本学の教養・共通教育における英語教育の目的は、平成 18 年度に「学術研究に資する英語」、

すなわち「学術目的の英語（English for Academic Purposes: EAP）」として定められた（京都大学
高等教育研究開発推進機構、2007）。それまでの英語カリキュラムでは、教養・共通教育での英語
教育の目的を「一般目的の英語（English for General Purposes; EGP）」としており、このことに
よって多くの問題が表面化していた。そこで、当時、英語カリキュラムを策定するにあたり、まず
英語教育の目的について検討が行われた。「学術目的の英語」という英語カリキュラムの目的は、
以下に掲げる大学の基本理念（教育）を念頭に、「特定目的の英語（English for Specific Purposes: 

ESP）」の理論（Dudley-Evans & St John, 1998; Jordan, 1997）に基づいて決定された。

京都大学は、多様かつ調和のとれた教育体系のもと、対話を根幹として自学自習を促し、卓越
した知の継承と創造的精神の涵養につとめる。
京都大学は、教養が豊かで人間性が高く責任を重んじ、地球社会の調和ある共存に寄与する、
優れた研究者と高度の専門能力をもつ人材を育成する。

（「京都大学の基本理念」平成 13 年 12 月 4 日制定）

さらに、一、二回生を対象とした教養・共通教育では、「一般学術目的の英語（English for 

General Academic Purposes: EGAP）」として学部や専門科目に限定されない学術英語を対象とし、
三回生以上が受講する学部専門英語（および大学院専門英語）では、より専門科目と結びついた「特
定学術目的の英語（English for Specific Academic Purposes: ESAP）」を対象とすることが定められ
た。これら二つは、それぞれが独立して存在するのではなく、両者の授業目標や内容を明確にする
ことで、有機的な連携を行うことが期待された（田地野、2004；田地野・水光、2005）。

以来 10 年に渡って、本学では学術英語を英語教育の目的に掲げ、その目的に沿ったカリキュラ
ムが実施されてきた。そのカリキュラムは、「学術的教養」と「学術的言語技能」を融合させた本
学独自の内容となっており、一回生のクラス指定科目に始まり、二回生で選択必修科目を修めるも
のであった。具体的には、まず、一回生でクラス指定科目として、アカデミックリーディングとア
カデミックライティングを受講する。つぎに、二回生で四技能（リーディング、ライティング、リ
スニング、スピーキング）に該当する技能ごとのクラスに加え、海外留学を視野に入れた外部英語
検定試験を念頭に置いたテストテイキングクラスなどの諸分野を選択肢として用意し、学生が希望
するクラスを受講する形を取っていた。

しかし、学術英語のカリキュラムが定められて以降、世界や社会の変化によって大学を取り巻く
環境が大きく変容し、本学においても、学生がより実践的に英語を学び、英語によって学ぶことが
求められるようになった。このような要請を受け、平成 25 年度に新しく発足した国際高等教育院
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の企画評価専門委員会のもとに「外国語教育検討ワーキング・グループ」が立ち上げられ、英語を
始めとする外国語の教育についての再検討が行われた。そこでまとめられたワーキング・グループ
の報告書に基づいて、平成 27 年度に国際高等教育院と大学院人間・環境学研究科の英語教員とが
中心となって、英語カリキュラムの再編についての議論が行われた。半年に及ぶ議論の後、平成
28 年度から実施される新カリキュラムが設定された。

新カリキュラムでは、従前の英語カリキュラムの理念を踏襲しつつ、学術的教養の涵養と学術的
言語技能の習得をより明確に意識したコース設計が行われた。これまでのカリキュラムでは、たと
えば、アカデミックリーディングのクラスにおいて英語論文を読み、その内容を英語でまとめると
いった融合的な授業が行われるようになった結果、アカデミックライティングのクラスとの違いが
分かりにくくなるという弊害も生じていた。そこで、新カリキュラムの英語リーディングのコース
においては、学術的教養の涵養を前面に押し出すことで、おもに内容面での統一を図った。一方で、
英語ライティング–リスニングのコースにおいては、後述するように、おもに学術的言語技能の習
得の観点から、統一の達成目標を設定し、共通のシラバスに基づいた授業運営を図ることとした。

教育課程上の設計として、これら英語リーディングと英語ライティング–リスニングの二つの
コースが一回生対象の必修科目として提供されることとなった。二回生以上には新たに E 科目（英
書講読、英語講義、英語技能）を設定し、より個人の能力や興味・関心に合わせた選択ができるよ
う設計された。次節では、この新カリキュラムのうち、大きく改良された英語ライティング–リス
ニングのコースについて紹介する。

3．新カリキュラムにおける英語ライティング–リスニング

平成 28 年度から実施された新カリキュラムでは、一、二回生をおもな対象とした教養・共通教
育における英語教育を表 1 のように分類・整理している。一回生では、英語リーディングの授業と、
英語ライティング–リスニングの授業をそれぞれ前・後期に一つずつ受講し（合計 4 科目）、二回
生以降で E 科目（英語関連科目）として 2 科目受講する。

表 2 は一回生対象の英語リーディングおよび英語ライティング–リスニングのコースの概要を示
している。旧カリキュラムにおける課題として、聴解力育成に焦点を当てた授業の必要性が明らか
となったため、これまでのライティングにリスニングを組み込んだコースを新設した。また、難易
度や評価に対する不平等を解消し、単位の修得における質保証のため、学部による統一教科書を採
用した。

表 3 は主として二回生以上を対象とする E 科目の概要を示したものである。E 科目は、E1、
E2、E3 の三つの科目に分類される。それぞれ、英語テキストの講読を中心的な内容とする科目（E1）、
英語を使用言語として実施される科目（E2）、英語技能の向上を目的とする科目（E3）である。
E1 や E2 では、担当する教員の専門的知見に依拠した教養的内容を扱い、E3 では学術英語技能の

表 1　新カリキュラムの概要

一回生 主として二回生～

英語リーディング E1（英書講読）
E2（英語講義）

英語ライティング–リスニング
E3（英語技能）
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向上に向けた複数の技能を融合させた実践を行う。このような科目設計には、学生の個々のニーズ
に応じた英語学習の選択肢の拡大が意図されている。

4．英語ライティング–リスニングコース

4.1　指導内容と評価
本学の一回生を対象とした英語ライティング–リスニングコースは、国際高等教育院内の附属

国際学術言語教育センター（International Academic Research and Resource Center for Language 

Education: i-ARRC）に所属する教員が中心となって運営チームを組織し、その運営体制の下に各
教員が個々のクラスを担当している。

当該コースには、学術英語技能に焦点を当てた全クラス共通の到達目標が設定されており、三つ
の指導内容（ライティング、リスニング、学術語彙）がシラバスに明記されている。表 4 は前期（英
語ライティング–リスニング A）の到達目標を、表 5 は後期（英語ライティング–リスニング B）
の到達目標をそれぞれ示している。それぞれの指導内容の評価割合は、表 6 に示すとおりであり、
その内容と割合も学期によって異なるものとしている。この評価割合は、すべてのクラスで統一さ
れている。

これら三つの指導内容のうち、ライティングには上記の表の項目以外の到達目標として、前期の
授業（英語ライティング–リスニング A）においては 300 語から 500 語程度の英語エッセイを書く
ことを、また、後期の授業（英語ライティング–リスニング B）では、1,000 語から 1,500 語程度
の英語レポートを書くことをそれぞれ設定している。ライティングの教科書は学部ごとに指定され
た洋書を使用している。それぞれの学期の内容に合わせて、同じシリーズの適切な段階のものを選

表 2　一回生対象の英語科目の概要（平成 28年度）

英語リーディング 英語ライティング–リスニング

目的
まとまった長さの英語文章の読解を通し
て、国際的に通用する教養を身につける

アカデミックライティングの知識や技能
と英語講義の聴講に向けたリスニング能
力を習得する

開講コマ数 学期 73 クラス 学期 148 クラス
クラスサイズ 約 40 名 約 20 名
教科書 学部ごとに指定 学部ごとに統一

授業担当者 前期と後期で教員は交替（一部継続あり） 前期と後期で教員は交替
どちらかが英語母語教員

表 3　E科目の概要（平成 29年度）

科目名 開講コマ数 内容

E1 学期 26 クラス
英語文献の講読を中心的な内容とする科目（英文学、英語圏の文化を
教授する科目、あるいは学部が英語を用いて専門的内容を教授する科
目）

E2 年間 100 クラス以上 英語を使用言語として実施される科目（原則として外国人教員が英語
による授業を行う科目）＊一回生から受講可能

E3 学期 56 クラス 英語技能の向上を目的とする科目（英語を用いた討論、発表、英語講
義の受講や理解などの学術英語技能の向上を目指す科目）
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択している。
ライティングの指導では、学期ごとに教員によるフィードバックを 3 回程度実施している。ク

ラス定員の人数を 1 クラスあたり約 20 名としたことで、教員によるきめ細かな添削指導を実現し
ている。ライティングの評価は全体評価のうち 60%（前期）または 50%（後期）を占める（表 6

参照）。
リスニングについては、学生が GORILLA（Global Online Resources for International Language 

Learning Assistance）と呼ばれるオンライン語学学習支援システムを用いて、個別に授業外での学
習を行う。3 週間分の学習ごとに、月に一度程度の割合で授業中に確認テストを実施し、合計 4 回
のテストの点数を成績評価に反映することで、リスニングの教育効果を確保することとした。リス

表 4　前期到達目標（英語ライティング–リスニングA）

ライティング

identify topic and supporting sentences of paragraphs.
write a topic sentence.
develop a paragraph with descriptive details.
use some simple rhetorical styles.
express ideas in coherent and ordered sentences.
restate the main idea of a paragraph.
write a single paragraph.
express ideas in simple paragraphs.
edit text under the guidance of the instructor.
format written text appropriately and use suitable punctuation.
write basic definitions and include these in a paragraph.
paraphrase a variety of short texts, often using appropriate synonyms.
retrieve information sources from the Internet.

リスニング listen to and comprehend short academic passages.
take notes from short presentations, lectures, or videos.

学術語彙 recall and use academic vocabulary.

表 5　後期到達目標（英語ライティング–リスニングB）

ライティング

develop an idea and write an essay outline.
write an essay introduction that includes adequate topic background and a clear thesis 

statement.
support ideas with outside source materials, sometimes provided by the instructor.
select main points and some supporting details from news sources or academic texts.
reproduce main ideas and some supporting details from news sources or academic texts.
paraphrase texts using techniques to avoid plagiarism.
summarize using strategies to avoid plagiarism.
cite information sources at a basic level (e.g., use of authorʼs last name and year).
create a basic reference list for the works cited.

リスニング listen to and comprehend longer academic passages.

学術語彙 recall and use academic vocabulary.

表 6　成績評価基準

ライティング 学術語彙 リスニング TOEFL ITP

前期 60% 10% 30% ―
後期 50% 10% 20% 20%
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ニング学習における学生、授業担当教員および i-ARRC の運営チームの関わりとリスニング学習の
流れを図 1 に示す。

学生は毎週、リスニングの学習を行うが、学習が完了していない場合には、運営チームからシス
テムを通じてリマインダを受け取る。また、テスト実施のタイミングで、運営チームから授業担当
教員へ担当クラスの学生の学習状況が送付され、それに基づいた指導を行っている。リスニング課
題 1 回あたりの学習期間は 1 週間に設定されており、締め切りを過ぎるとその回の課題は未完了
として扱われる。全 13 回の課題のうち、8 回以上課題を完了していることを単位認定の条件とし
ているため、完了課題数が 7 回を下回った場合、ライティングと学術語彙の評価に関係なく当該

図 1　リスニング学習の流れ
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科目の成績が 0 点として扱われる。なお、リスニングは全体評価のうち 30%（前期）または 20%（後
期）を占める（表 6 参照）。

さらに、一回生の 4 月と 12 月には、TOEFL ITP® の試験を実施し、学生が自らの学術英語運用
能力をそのスコアを目安として知ることができるように配慮するとともに、12 月実施の TOEFL 

ITP® の成績を、「英語ライティング–リスニング B」の成績評価に 20% 反映させることによって、
学生が英語学習と英語技能の習得に取り組む動機づけとなるよう配慮している（表 6 参照）。

学術語彙については、共通教科書として『京大・学術語彙データベース基本英単語 1110』（研究
社）を使用し、各学期を通じて「文系・理系共通語彙」の 477 語を対象に学習させる。学習状況
は授業中の小テストにより確認し、語彙知識の定着に努めている。学術語彙の学習については全体
評価のうち 10% を占める（表 6 参照）。

4.2　授業担当教員・学部との連携
教育の質保証に向けた取り組みとして、授業担当教員、学部および運営チームの間で緊密な連携

が図られている。その関係を図 2 に示す。
まず、授業担当教員の間の連携を図るため、FD（Faculty Development）の一環として全授業担

当教員が参加する懇談会を各学期末に開催し、指導法や授業における問題点の情報共有および改善
案の検討を行っている。教科書は全学部あわせて 3 種類のため、各教員が実践している指導法や

図 2　担当教員・学部との連携
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教科書の活用方法などについては、とくに具体的な議論が活発になされている。平成 29 年度前期
の懇談会は、平成 29 年 7 月 31 日（月）から 8 月 4 日（金）まで、昼休みおよび 5 時限目内（16

時 30 分から 17 時 30 分まで）に開催され、専任教員と非常勤講師をあわせて延べ 69 名が参加した。
教員の参加率は、i-ARRC 専任教員は 100%、非常勤講師も 90.5% と非常に高いものであった。

授業担当教員の配置に関して、英語を母語とする教員と日本語を母語とする教員がチームを組み、
前期と後期でそれぞれが担当するクラスを入れ替え、英語と日本語を母語とするそれぞれの教員が
持つ利点を効果的に活用できるよう配慮した。この体制により、すべての学生が一回生のうちに必
ず英語母語話者による授業を受講することになった。

学部との連携として、各学術領域の専門家の観点から、各学部の統一教科書を推薦してもらって
いる。また、上述の懇談会の議論の結果を、運営チームが取りまとめて学部へ報告を行っている。
さらに、リスニング課題の学習状況や授業への出席状況を集計し、学習に困難を抱えていると見ら
れる学生に関する情報の共有および対応を行っている。

4.3　学習サポート
リスニングの授業外学習には毎週の締め切りがあり、計画的な学習が必要であるため、実施にあ

たっては、さまざまな学生向けの学習サポートを行っている。まず、学習内容については、リスニ
ングのオフィスアワーを設け、運営チームの教員が火曜日から木曜日の昼休みを含めた時間（12

時 30 分から 14 時まで）に学習相談室に待機し、学生が予約なしにリスニング学習に関する相談
ができる仕組みを準備している。また、学習状況については、定期的に授業担当教員に学生の学習
状況を知らせることで、学習が芳しくない学生に対し、授業担当教員が個別に声掛けを行う体制を
取っている。前述のとおり、授業の出席状況を含めて大学での学習に困難を感じている学生がいれ
ば、授業担当教員から運営チームへメールで相談してもらい、運営チームが学部と連携して対応を
行って、さらに、締め切りの前日にリスニング課題が完了していない学生に対しては、システムか
らのメールを通してリマインダを送り、定期的な学習を促している。

4.4　上級クラスの開設
英語ライティング–リスニングコースにおいては、より高度な英語運用能力を身につけたい学生

を対象に、平成 29 年度より各学期に上級クラスを 2 クラス開講している。このクラスでは、英語
を母語とする教員が、より発展的な内容を扱っている。成績評価については、表 4 および表 5 に
示した到達目標と表 6 の成績評価基準が適用され、学期中にリスニングの確認テストも実施され
るが、リスニング課題の完了課題数に関する単位認定の条件（全 13 回の課題のうち、8 回以上課
題の完了する必要がある）が免除されている。

本コースは履修に際し、相応の英語運用能力を必要とするため、履修条件として、次の三つの
条件のいずれかを満たすことを求めている。一つ目は、TOEFL iBT® のスコアが 80 以上（満点：
120）もしくは IELTS のスコアが 6.0 以上（満点：9.0）であること。二つ目は、本学入学までに
英語を日常的に使用する環境で教育を受けた者のうち、国際高等教育院で実施する資格審査に合格
すること。三つ目は、一回生の 4 月に受験した TOEFL ITP® において、600 以上（満点：677）の
スコアであること（本条件は後期のみに適用される）。平成 29 年度の前期は、2 クラスで 32 名の
学生が受講した。
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4.5　新カリキュラム導入の効果
一般的に、日本人大学生の英語運用能力は、受験勉強を終えた入学時をピークにして下がる傾向

があると言われている。実際、本学学生を対象とした定量的な調査においても、語彙量については
入学時が最も大きく、次第に減少していくという結果となっていた（Okamoto, 2005）。しかしな
がら、新カリキュラム実施の初年度である平成 28 年度の一回生の TOEFL ITP® のスコア平均を 4

月の入学時点と 12 月で比較したところ統計的に有意な上昇が見られた（分析対象：両方受験した
2,681 名）。また、それまでの複数年にわたる継続的なスコアの結果からも学生の英語力に変化の
様子が確認された。TOEFL ITP® は、英語運用能力のうち特定の側面しか測定していないため、早
急な結論を下すことはできないものの、これまで述べてきた一連のカリキュラム改革が今回の平均
スコアの上昇に複合的な影響を与えたものと推察できる。

5．おわりに

本稿では、本学の教養・共通教育における英語カリキュラムの再編について、その歴史的経緯に
始まり、具体的な実施の概要について述べた。旧カリキュラムでは、ESP の観点から本学の英語
教育の目的を EAP に掲げて英語教育に取り組んできたが、国際高等教育院と英語担当教員との間
で議論を重ねることにより、新しい英語カリキュラムを設定し、社会や世界の潮流に合わせた、よ
り実践的な英語の指導が実施できる体制を確立することができた。平成 28 年度から実施された新
カリキュラムでは、一回生を対象とした授業が英語リーディングと英語ライティング–リスニング
に大別され、主として二回生以上を対象とした E 科目（英書講読、英語講義、英語技能）が開設
された。本稿では、英語ライティング–リスニングにおもに焦点を当てて説明したが、このコース
では、全学部約 3,000 名の一回生を抱えながらも、1 クラスあたり約 20 名のクラス編成を実現す
るだけでなく、統一シラバスと統一評価を導入し、その実施を可能とする体制を作り上げることに
成功した。授業においては、教員によるライティングの課題に対するフィードバックを学期あたり
3 回程度実施するなど、きめ細かな指導も可能になり、また、前期と後期で日本語母語話者の教員
と英語母語話者の教員を交替するという仕組みを導入し、授業そのものを通じて英語に触れる機会
を多く提供することが可能となった。また、リスニングの授業外学習を導入し、毎週の課題を課す
ことによって、学生の自律的な学習を推進し、英語力の強化と学習習慣の確立の両方を目指してい
る。これらを支える仕組みとして、教員による懇談会をはじめとして運営チームと授業担当教員に
学部を加えた三者の連携を重視した取り組みを展開している。学習に困難を覚える学生から、より
高度な英語技能を身に着けたい学生まで、幅広い学習ニーズを満たすため、新しい取り組みも展開
を始めている。今後の本学独自の教材開発も含め、より教育効果の高い授業運営ができるよう、新
カリキュラムの下で更なる検討を重ねている。
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English Education Reform at Kyoto University:
A Focus on the English Writing-Listening Course

Kohji Katsurayama, Sachi Takahashi, Toshiyuki Kanamaru, Yosuke Sasao, 
Timothy Stewart, David Dalsky, Akira Tajino

Abstract

This paper describes the philosophy, purpose, and implementation of the new English curric-

ulum in the Liberal Arts and General Education at Kyoto University in 2016. The new curriculum 

draws on the philosophy of the previous curriculum, but puts more emphasis on a course design 

that promotes the acquisition of “academic culture” and “academic language skills.” It offers the two 

compulsory courses of reading and writing-listening for the first-year students, as well as “E” classes 

(English literature etc., lectures in English, and English skills) designed for second-year students 

and above. This paper focuses on the writing-listening course for all first-year students. The number 

of students in each section of this course is limited to about 20 students, allowing for high-quality 

learner-centered instruction. The course also includes on-line listening tasks which aim to foster 

autonomous learning. In addition, a management team is organized by faculty members of the Inter-

national Academic Research and Resource Center for Language Education (i-ARRC) of the Institute 

for Liberal Arts and Sciences (ILAS), which holds teacher feedback meetings to enhance the collabo-

ration between language teachers and content specialists.

Keywords:	 Liberal Arts and General Education, English Curriculum, English for Academic 

Purposes (EAP), Writing-Listening
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『京都大学国際高等教育院紀要』投稿要領
平成 29 年 4 月 26 日　教授会決定

〔名称及び目的〕
1　国立大学法人京都大学国際高等教育院（以下、「教育院」という。）』が編集及び発行する教育・

研究誌を『京都大学国際高等教育院紀要』（以下、「本誌」という。）と称する。
2）本誌は、教育院教授会構成員の教育・研究及び本教育院が企画・実施する教養・共通教育に

係る活動を公表することを目的とする。

〔編集〕
2　本誌の編集は、教育院教授会において選出された編集委員会において行う。投稿された原稿の

採否は、編集委員会が査読の上、決定する。
2）編集委員会に委員長を置き、教育院副院長をもって充てる。委員長は、院長の指名による。

〔投稿資格〕
3　本誌に投稿できる者は、以下とする。

①教育院教授会構成員
②前項以外の者であって、編集委員会が適当と認めたもの

〔原稿〕
4　投稿原稿は、1に掲げる目的に係るものとし、内容上、他誌に寄稿または現在投稿中のものを除く。

2）投稿原稿は、各号につき、各教員 1 編を原則とする。

〔種別〕
5　原稿の種別は、論文、研究ノート、書評、調査・報告その他類似のものとする。その種別は、

執筆者の申出によることを原則とする。

〔書式〕
6　提出原稿は、A4 版横書きとし、和文にあっては 40 字× 35 行、英文にあってはダブルスペー

ス 25 行とする。
2）提出原稿の分量は、論文 20 枚程度、書評 5 枚程度、研究ノート及び調査・報告 10 枚程度と

し、提出原稿に種別を明記する。
3）原稿は、日本語及び英語による標題、要旨（日本語 400 字程度、英語 200 語程度）並びにキー

ワード（5 つ以内）を付して提出する。標題頁、要旨・キーワード頁及び本文の順とする。
4）提出は、電子ファイル及び出力原稿とする。

〔執筆言語〕
7　執筆言語は、日本語又は英語その他とする。
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〔査読〕
8　査読は、編集委員会が選定した 2 名の査読者が行う。

〔校正〕
9　校正は、編集委員会のコメントに基づき、執筆者本人が所定の期日までに行い、再校までとする。

〔著作権〕
10　本誌に掲載された論文、研究ノート、書評、調査・報告その他類似のものの著作権は、教育

院に帰属する。
2）教育院は、掲載原稿を電子的な手段により配布する権利を有する。
3）執筆者が掲載原稿を自身の著作物に掲載し、又は電子的手段により公開・配信するときは、

事前に編集委員会に届出をし、その許可を得るものとする。その場合、当該執筆者は、号数等
を含めて本誌に掲載されたものである旨明示する。

〔募集・締切〕
11　原稿は、毎年 5 月に募集し、9 月末日を提出締切とする。

〔抜刷〕
12　執筆者は、原稿掲載号を 3 部受け取ることができる。

2）抜刷は、執筆者による実費負担とし、希望する場合、掲載決定後、編集委員会にその旨通知
するものとする。

附則
本要領は、平成 29 年 4 月 26 日から実施する。
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