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This paper outlines the development of a new vocabulary test that assesses written receptive knowledge 
of the words in the General Service List and the Academic Word List. The test is intended to enable 
the provision of diagnostic feedback and goal setting over the course of a program of study. To avoid a 
possible testing effect from repeated assessment, 4 forms of the test were created, each made to the 
same blueprint. The instrument was field-tested with 334 Japanese university students, and results were 
analyzed from a Rasch measurement perspective. The vast majority of test items demonstrate good 
technical quality, test reliability for the 4 forms ranges from .87 to .93, and the 4 test forms have been 
found to be equivalent for use with Japanese students, within 1 standard error.
本稿では、新たな語彙テストの作成過程の概略を述べる。このテストは、頻出基本単語リスト（GSL）と学術基本単語リスト

（AWL）の書面における受容語彙知識を測定するものであり、高等教育および大学教育における学習過程を通して、診断的な
フィードバックを与え、目標設定を容易にする目的で作られている。度重なる試験の施行から生じるテスト効果の可能性を回避
するため、４形式のテストが作成されており、それぞれは同じ設計書（ブループリント）に基づいている。334名の日本人大学生
を対象にこのテストを行い、結果はラッシュモデルで分析した。テスト項目の大多数は性質上正確であり、日本人学生を対象に
使用した場合、４形式のテストの信頼性は.87から.93であり、１標準誤差以内であることが判明した。

V ocabulary, once a somewhat neglected aspect of language learning, has now gained 
a far more prominent position in the field of language acquisition. Several empirical 
studies have demonstrated high correlations between vocabulary knowledge and 

performance on tests of the four main language skills (Meara & Buxton, 1987; Milton, Wade, & 
Hopkins, 2010; Stæhr, 2008). From studies such as these, attempts have been made to estimate 
the required vocabulary sizes to achieve competence at various language tasks. These esti-
mates show some variation, but the figure of 2,000 words has regularly been put forward as in-
dicative of a “threshold” vocabulary size, without which little can be comprehended (Milton, 
2009; Stæhr, 2008).

Vocabulary size is often measured in terms of the number of word families a learner knows. 
A word family is a headword plus its inflections and closely related derivations. Bauer and 
Nation (1993) developed a system for determining word family membership based on the 
criteria of frequency, productivity, predictability, and regularity to grade the affixes used to 
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produce inflected and derived forms. This system has been 
employed in the development of several important word lists 
(Bauman & Culligan, 1995; Coxhead, 2000; Nation, 2006). Stud-
ies investigating the number of word families necessary for 
comprehension of oral interaction beyond a very basic level 
have proposed figures in the 2,000-3,000 word family range 
(Milton, 2009; Schmitt, 2010), and learners are likely to require 
4,500 word families or more to be able to comprehend a range of 
written text types and to achieve passing scores on higher level 
English examinations (Milton & Hopkins, 2006; Nation, 2006; 
Schmitt, 2010).

If these values are accepted, then language teachers have a 
benchmark against which to judge learner progress and set 
appropriate goals. The provision of clear goals that are per-
ceived as important and challenging, yet attainable, is one of 
the key elements of goal-setting theory as described by Dörnyei 
(2001). Since most learners of English in either secondary or 
tertiary institutions follow courses that are at least a year in 
duration, commitment to learning could be enhanced if regular 
assessment and individualized vocabulary learning goals were 
included in language programs.

Word Lists: The Frequency Model and 
Specialized Needs
Frequency is the standard principle by which vocabulary is 
organized and sequenced for testing. It is widely recognized 
that a relatively small number of highly frequent words com-
prises a very large proportion of typical English texts (Nation, 
2001), and the frequency model predicts that the more frequent 
a word is, the more likely learners are to recognize it (Brown, 
2012; Meara, 1992). However, Zipf (as cited in Milton, 2009) 
has demonstrated that the effects of the model are limited at 
lower frequency levels. Aizawa’s (2006) study of word recogni-

tion among Japanese university students found that, beyond 
the fourth 1,000-word band of English, differences in learners’ 
recognition were no longer statistically significant and were in 
some cases inconsistent with the predictions of the frequency 
model. This, coupled with the fact that less frequent words offer 
progressively lower text coverage, suggests that at some point it 
would be more beneficial for learners to tailor their vocabulary 
learning to their individual needs than to study progressively 
less frequent word bands.

The Academic Word List (AWL; Coxhead, 2000) serves such 
a purpose for learners in academic settings. The AWL is a list of 
570 word families that commonly occur in a range of academic 
texts. It was compiled as a focused set of lexical items for learn-
ers of academic English to study once the words on the General 
Service List (GSL; West, 1953) have been acquired. The GSL was 
developed originally to aid the writing of simplified texts for 
language learners but has also been used to define a minimum 
vocabulary threshold for comprehension of basic discourse. A 
frequency-ranked version of the GSL was compiled by Bau-
man and Culligan (1995). This revised list comprises 2,284 word 
families and can be divided into two sublists, covering approxi-
mately the first and second 1,000 words of English (hereinafter 
GSL1 and GSL2). While it has been criticized for its age and 
coverage (Hancioğlu, Neufeld, & Eldridge, 2008), the GSL has 
been shown to cover around 75% of the words in academic text 
(Coxhead, 2000) and 80-90% of texts in other genres (Nation, 
2001). Taken together, the GSL and AWL provide coverage of 
around 86% of academic texts (Coxhead, 2000).

Vocabulary Testing Instruments
Two of the more well-known tests of word recognition are the 
Vocabulary Levels Test (VLT; Nation, 1983; Schmitt, Schmitt, 
& Clapham, 2001) and the Vocabulary Size Test (VST; Nation 
& Beglar, 2007). The VLT is primarily intended as a diagnostic 
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tool, providing feedback on gaps in learners’ vocabularies at the 
2,000, 3,000, 5,000, and 10,000 word-frequency bands, as well 
as in a band of words drawn from the AWL. The VST offers 
a measure of vocabulary size. It contains target items drawn 
from the first to the 14th thousand-word frequency bands of the 
British National Corpus. Scores on the VLT and VST are used to 
estimate the percentage of words known in each tested frequen-
cy band and overall vocabulary size, respectively (Beglar, 2010; 
Nation, 1983). These interpretations, which are derived directly 
from raw scores, are meaningful to learners and educators and 
have been used as measures in numerous studies of the relation 
between vocabulary knowledge and other aspects of second 
language learning (e.g., Laufer & Ravenhorst-Kalovski, 2010; 
Stæhr, 2008).

One limitation to both of these instruments is the lack of mul-
tiple forms. In their most recent incarnations, only two forms of 
each instrument have been made available. As a result, repeat-
edly using either instrument over the course of a program of 
study to monitor vocabulary growth risks a testing effect.

Equating Tests of Vocabulary Knowledge
When using multiple versions of a test to track vocabulary 
development, the equivalency of test forms must be estab-
lished, or the scores need to be transformed to a common scale. 
However, the primary obstacle for equating L2 vocabulary tests 
has been meeting the requirement of population invariance, 
which demands that the equating function be identical for each 
significant subpopulation (Petersen, 2007). Schmitt et al. (2001) 
found establishing equivalency of two versions of the VLT to be 
untenable due to differences in English vocabulary knowledge 
stemming from learners’ various L1 backgrounds. 

Purpose
This paper introduces and describes the ongoing development 
of a new test of vocabulary knowledge. Our objective is to 
produce an instrument capable of tracking the development of 
threshold English vocabulary knowledge for Japanese students 
in academic contexts. To avoid the possibility of a testing effect, 
four forms of the test were made, each following the same blue-
print. The goal was for these forms to be of equivalent difficulty 
such that raw scores could be used and interpreted interchange-
ably. By focusing our study on native Japanese speakers, we 
hoped to eliminate the problems encountered by Schmitt et 
al. (2001) in equating test forms for speakers from multiple L1 
backgrounds.

Such an instrument could serve several valuable purposes. 
First, it could provide learners with diagnostic feedback on 
gaps in knowledge of the core vocabulary needed in academic 
settings. Second, it could help teachers choose texts of appropri-
ate lexical difficulty. Third, it could assist English programs in 
setting suitable vocabulary learning objectives and determining 
whether those objectives are being met. Finally, it could provide 
researchers with a tool for longitudinal studies of vocabulary 
development where repeated measurement is required.

The following sections will describe the test and its develop-
ment and report the results of field-testing in terms of item qual-
ity, test reliability, and equivalency of test forms.

Instrument Development
Item Development
Test items were designed to assess written receptive knowledge 
of the GSL1, GSL2, and the AWL. Items were written for 80 tar-
get words randomly selected from each of these bands, creating 
a bank of 240 items.
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Test items share many of the same specifications as those in 
the VST (see Beglar, 2010; Nation & Beglar, 2007). A multiple-
choice format was used because of its universal familiarity and 
because unambiguous results can be quickly obtained. The stem 
of each item includes the target word in bold typeface followed 
by a short sentence that uses the word in a natural, nondefin-
ing context. This contextualized format has been found to help 
examinees clarify word meaning (Henning, 1991) and can 
lead to beneficial washback when compared to discrete point 
vocabulary measures (Qian, 2008). For the stem of each item, 
the Corpus of Contemporary American English (http://corpus.
byu.edu/coca/) was consulted to confirm that one of the most 
frequently occurring members of the target word family and its 
common collocates were used in the example sentence. As in 
the VST, the stem is followed by answer choices that include the 
definition of the target word and three distractors.

To avoid construct-irrelevant difficulty (Messick, 1995), test 
items were written with simplified language. Specifically, items 
targeting knowledge of the GSL were written with the most fre-
quent 1,000 words of the GSL, and items targeting knowledge of 
the AWL were written with words from the GSL. A small num-
ber of items did not conform to these guidelines, but in each of 
these cases the words used were among the most frequent 1,000 
of either the British National Corpus (accessed at http://www.
lextutor.ca/vp/bnc/) or the JACET 8000 list (Aizawa, Ishikawa, 
& Murata, 2005) (e.g., conversation, rain), or they were English 
loanwords in the Japanese language (e.g., coffee, computer). None 
of these exceptions was judged to be overly difficult for the 
target population of examinees.

Though several item features are shared with the VST, a 
distinct difference is that, for some GSL items (e.g., metal, curve, 
pull), the four answer choices are in the form of pictures rather 
than words. It was felt that in cases such as this, pictures would 
better assess knowledge of the target word than written choices 

which require less frequently occurring words than the target 
word itself. This was the approach taken by Nation (2001) in the 
1,000-word level version of the VLT.

Expert Review and Piloting
Each test item underwent expert review and was then piloted 
with learners of English in one Japanese university. The infor-
mation collected during piloting was utilized to identify items 
in further need of revision and to estimate item difficulties. It 
also led to the following two changes in item characteristics. 
First, in addition to the four choices of word meaning for each 
test item, a fifth option was added which reads, “I DON’T 
KNOW THIS WORD” (hereinafter choice E). In addition, the 
threat of a penalty for wrongly answered items was specified in 
the test instructions. (Example items are provided in Figures 1 
and 2.)

Figure 1. Example Text Item

Figure 2. Example Picture Item
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Nation (2012) has stated a preference for not using penalties 
or the I don’t know option but notes they may be justified when 
vocabulary tests are used for “proficiency-related decision-
making” (p. 13). We introduced these conventions to address 
the likelihood that scores were being inflated by guessing. Even 
with explicit directions to skip unknown words, most examinees 
had far more wrongly answered than skipped items, which sug-
gested that they were guessing. A comparison of data collected 
before and after these changes revealed a significantly reduced 
ratio of wrongly answered to skipped items (Bennett & Stoeckel, 
2012) and an improvement in Rasch person reliability from .86 
to .92. These results are indicative of more accurate estimates of 
vocabulary knowledge.

Test Form Development
The initial item difficulty estimates obtained during piloting 
were the basis for distributing the 240 items across four test 
forms of equal length. Because these estimates came from a 
small sample, an effort was also made to balance the four forms 
for parts of speech and for English loanword status in the Japa-
nese language, two variables associated with word difficulty 
(Daulton, 2008; Milton, 2009). This resulted in test forms A, B, C 
and D, each of which consists of three 20-item sections to assess 
knowledge of the GSL1, GSL2, and the AWL. For the purposes 
of item calibration and test form equating, these test forms were 
revised by taking some items from their original form and shar-
ing them across the other forms to act as anchors. The end result 
was four 90-item forms with 30 items at each level.

Field-Testing
The four versions of the instrument were then field-tested and 
assessed for item quality, test reliability, and test form equiva-
lence under the Rasch measurement model.

Method
A convenience sample of 334 native speakers of Japanese from 
21 intact classes at two universities in Japan (university A: n = 
205 [137 women, 68 men; TOEIC data unavailable], university B: 
n = 129 [77 women, 52 men; TOEIC mean = 408.7, SD = 130.5]) 
participated in this phase of test development. The four 90-item 
test forms were spiraled in each class section. The data was 
analyzed with Winsteps software (version 3.72.2). The quality 
of the links within and between each test form was assessed 
and found to be satisfactory. Items were then simultaneously 
calibrated using the Rasch dichotomous model. These item cali-
brations were used in four separate analyses for converting raw 
scores to Rasch person measures for each of the test forms.

Results
A preliminary examination of the data revealed satisfactory per-
son fit, item fit, and dimensionality. Item quality was assessed 
by inspecting point measure correlations and Rasch item fit 
indices. Four items were flagged as misfitting the Rasch model: 
GSL1 include, GSL1 offer, GSL2 pale, and AWL transform. Inspec-
tion of these items revealed ambiguity or grammatical complex-
ity in the wording of the questions. The original item for AWL 
transform is given in Figure 3 as an example. 

Figure 3. Original Test Item for AWL transform
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The sentence stem and the four answer choices all contain 
modified noun phrases, which may have added unnecessarily to 
item difficulty. Another possibility is that the use of the indefi-
nite article a in choice d confused respondents because the defi-
nite article the is already in the item stem. In addition, all four of 
the answer choices could constitute examples of transformation. 
As a consequence, this item was revised as shown in Figure 4. 
Here, less complex language has been used, and the distractors, 
while plausible replacements for transformation in the sentence 
stem, are not themselves examples of transformation. The other 
misfitting items have also been revised and all of these items 
will be monitored in future test administrations. The remaining 
236 items appear to have good technical quality.

Figure 4. Revised Test Item for AWL Transform

Test reliability was assessed by inspecting Rasch person 
reliability estimates for each test form. Person reliability is an in-
dication of person measure-order reproducibility and is similar 
conceptually to Cronbach’s alpha. Reliability estimates ranged 
from .92 to .95 for the four 90-item forms and from .87 to .93 
with the anchor items removed, indicating that all test versions 
had acceptable internal consistency (see Table 1).

To assess the relative difficulty of the 60-item forms, Rasch 
person measures for each possible raw score were compared 
across the four tests. Partial results are shown in Table 2. At any 

given raw score, Rasch person measures are within one stand-
ard error (SE) of each other. However, it is clear that, whereas 
Forms A and C are nearly identical, Form B is somewhat more 
difficult (indicated by lower person measures), and Form D 
somewhat easier. When comparing any person measure from 
Form B with its closest equivalent on Form D, the difference is 
about 3 points.

Table 1. Rasch Person Reliability Estimates

Test 
form

90-item version 60-item version (no anchors)
Person 

reliability Mean SD Person 
reliability Mean SD

A .93 57.1 13.6 .89 38.7 8.9
B .92 60.2 12.8 .87 41.2 8.2
C .92 61.4 12.5 .88 41.3 8.2
D .95 57.0 16.7 .93 38.3 10.4

Table 2. Comparison of Raw Scores With Person 
Measures Across Four Forms

Raw 
score

Rasch person measure (SE)
Test form

A B C D
37 .82 (.33) .58 (.34) .78 (.34) .90 (.34)
38 .94 (.34) .69 (.34) .89 (.34) 1.01 (.34)
39 1.05 (.34) .81 (.34) 1.01 (.34) 1.13 (.35)
40 1.16 (.34) .93 (.35) 1.12 (.34) 1.25 (.35)
41 1.28 (.34) 1.05 (.35) 1.24 (.34) 1.37 (.35)
42 1.40 (.35) 1.17 (.35) 1.35 (.34) 1.50 (.36)
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Discussion
A primary goal of this project was to develop equivalent test 
forms so as to avoid the possibility of a testing effect when 
repeatedly assessing vocabulary growth in a program of study. 
The instrument displays good item quality and overall reliabil-
ity, but there are several issues in need of further review.

First, in light of the differences in test form difficulties and 
our preference for reporting raw scores, a redistribution of items 
among test forms is necessary to more closely approximate test 
equivalency. Because Rasch analysis provides difficulty estimates 
for each item, this is a relatively uncomplicated procedure. How-
ever, the stability and precision of item calibrations should first be 
explored with a larger, more representative sample.

Second, guessing in multiple-choice test formats can inflate 
estimates of vocabulary knowledge (Milton, 2009; Schmitt, 2010; 
Stewart & White, 2011). When a vocabulary test is appropriately 
designed for its intended population, examinees will encoun-
ter unknown words, and if these are not accounted for in the 
scoring rubric, estimates of vocabulary knowledge will be in-
accurate. Even with the addition of choice E in our test, some ex-
aminees continued to have a rather high proportion of wrongly 
answered to skipped items (Bennett & Stoeckel, 2012), implying 
that some correct items were unknown but answered cor-
rectly by chance. Because this directly relates to a large body of 
research on the vocabulary sizes required to accomplish certain 
tasks in a foreign language (e.g., Laufer & Ravenhorst-Kalovski, 
2010; Nation, 2006), further studies are required in this area. 

A third issue is the functionality of picture items. The ration-
ale for such items was that some target words could not easily 
be defined with a limited vocabulary. Though analysis has not 
flagged any of these items as misfitting the Rasch model, the 
mental processes involved in answering the two formats are 
likely to be different, and, as such, there is merit in investigating 
in greater detail the use of picture items.

A final concern is that items in the GSL1 word band are de-
fined with words from the same frequency band in the current 
test format. It was expected that the target population would 
know the vast majority of these words, but results of field-
testing demonstrated that this was not the case. Bilingual tests 
may be a solution to this problem because they would eliminate 
the difficulty of respondents having to read the answer choices 
in the L2. However, care must be taken in score interpretation 
because research has shown that examinees score higher on 
bilingual tests (Ruegg, 2007).

Although these questions should be addressed, the test in 
its current format appears to be a useful tool for assessment of 
threshold vocabulary in Japanese academic contexts. For re-
peated testing, forms A and C were found to be of approximate-
ly equivalent difficulty for this sample, and could be treated as 
such for low-stakes purposes. This test adds to the instruments 
currently available to language instructors in that it allows for 
repeated testing without the risk of a testing effect and enables 
informed, reliable feedback on each of the word bands that are 
essential for learners in academic settings. The four test forms 
are available from either of the authors.
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