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Abstract 
As vocabulary plays an important part in L2 learning at the beginner 
level, investigation into vocabulary  learning  constitutes  an  essential 
part of second language acquisition research (Koda, 1989; Laufer, 1992; 
Meara, 1992). Assuming the case of Japanese, English education can 
provide a meaningful example. In addition, noting that precise measure- 
ments of the English vocabulary size of Japanese junior high school stu- 
dents have not been attained (Katagiri, 2000), the present study examines 
the growth of vocabulary size of Japanese junior high school students 
across their 3 years of English learning. For this purpose, a vocabulary 
size test (VST) was specially developed with a word list compiled from 
Japanese junior high school English textbooks based on the frequency 
and range of their vocabulary items (Sato, 2016). A total of 159 junior 
high school students participated in the research. The vocabulary size of 
the participants was measured five times over the period of 3 academic 
years at intervals of 6 months. Analysis of their vocabulary growth by 
frequency revealed a distinctive pattern for each level, yielding implica- 
tions for more effective vocabulary teaching for learners at the beginner 
level in light of the characteristics of their vocabulary growth. 

Keywords: vocabulary size, test development, Japanese junior high school 
students 

1 Introduction 
Extensive evidence suggests that vocabulary plays a vital role in L2 learn- 

ing, showing a significant correlation with learner proficiency (Arnaud, 1992; 
Koda, 1989; Laufer, 1992; Meara, 1992). However ample research indicates that 
L2 learner vocabulary size is much smaller than those expected in the previous 
studies (Olmos, 2009; Pathan et al., 2019; Tang, 2007). Furthermore, most of these 
studies have focused on a “one-shot” measurement of vocabulary size at a given 
specific time, assessing participants’ attainment of certain vocabulary levels at 
the end of a course or academic year. In other words, there is still considerable 
ambiguity with regard to the pattern of vocabulary growth longitudinally from 
the beginning stage. Specifically, little research has evaluated how many English 
words learners know at the beginning of a certain course and how their vocabulary 
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size develops throughout their academic career. Research on the process of learner 
vocabulary growth at the beginning stage likely holds significant implications for 
more effective vocabulary teaching at this important stage (Nation, 2006; van 
Zeeland & Schmitt, 2012). 

In this regard, English education in Japan may become a suitable con- 
text which will lead to a test case in investigating beginner learners’ vocabu- 
lary knowledge. Japan is now undergoing a dramatic shift in English education 
from teaching the language mainly through grammar-translation methods to 
those intended to foster communicative competence. Various changes have 
been made, such as introducing English as a required subject into the elemen- 
tary school curriculums since 2020, expecting teachers to teach English mainly 
using English. Among the changes, an increase in the amount of vocabulary to 
be taught is notable. According to the new Course of Study by the Ministry of 
Education, Culture, Sports, Science and Technology (MEXT, 2018), a total of 
4,000 to 5,000 words should be taught over 10 years of English education from 
elementary school to senior high school. This denotes that 600 to 700 words must 
be introduced in elementary school, with an additional 1,600 to 1,800 words in 
junior high school, and with an additional 1,800 to 2,500 in high school. It is 
crucial to periodically assess students’ achievements in meeting these standards 
of vocabulary size in order to examine the validity of these standards and deter- 
mine the necessary changes. However, little research has been conducted with 
Japanese junior high school students as beginner level English learners. Thus, 
assessment of the degree to which students have met the mandated standards 
in terms of vocabulary is mostly based on the experience, even intuition, of the 
teachers in charge of the lessons. Consequently, vocabulary size and growth 
of Japanese junior high school students have been overlooked and it remains a 
question to resolve. 

 
 
2 Literature Review 

It is generally accepted that vocabulary knowledge plays a crucial role in L2 
learning. It is assumed that the more vocabulary a learner knows, the better his 
or her understanding and ease of communication becomes in the target language. 
There is also considerable evidence that the learner vocabulary size is strongly 
related to his or her proficiency in the language. Indeed, copious research has 
been conducted to measure vocabulary size, and has shown that it strongly cor- 
relates with several aspects of language proficiency, both in L1 and in L2 (Arnaud, 
1992; Koda, 1989; Laufer, 1992; Meara, 1992; Pathan et al., 2019; Tang, 2007). 
Consequently, a variety of vocabulary size tests (VSTs) have been developed to 
measure learners’ vocabulary proficiency (Aizawa, 1998; Koizumi, 2003; Meara, 
1992; Meara & Buxton, 1987; Mochizuki, 1998; Nation, 1990, 2001; Nation & 
Beglar, 2007; Sato, 2003; Schmitt et al., 2001). Using these tests, plentiful research 
on vocabulary size has been conducted. 

As Nation (2001) suggested, the number of words needed to use the lan- 
guage is utilitarian information to help decide how much vocabulary needs to 
be learned. In the case of second languages, it is generally accepted that 3,000 
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to 4,000 word families are needed for intermediate learners (Nation, 2006; van 
Zeeland & Schmitt, 2012). This is based on the findings identifying this as the 
vocabulary size necessary for 95% coverage of various written texts such as novels, 
newspapers, and movies (Nation, 2006). Moreover, Nation suggested this level as 
the primary standard for the vocabulary size that English learners need in order 
to use English independently. van Zeeland and Schmitt (2012) investigated the 
relationship between lexical coverage and comprehension of passages in listen- 
ing tasks for 36 native and 40 non-native speakers. Based on their findings, they 
concluded that 98% is a good coverage target. However, they suggested that for 
less stringent comprehension rates, 90 to 95% should be acceptable with spoken 
passages. Based on this, van Zeeland and Schmitt (2012) concluded that language 
users need to know from a low of 2,000 to 3,000 word families (for 90 and 95% 
coverage) to a high of 6,000 to 7,000 families for adequate to ideal listening com- 
prehension (for 98% coverage). In conclusion, various research has suggested that 
for L2 learners, it is appropriate to set the vocabulary learning goal for beginner 
learners to increase the vocabulary size up to 2,000 to 3,000 word families. 

However, an increasing number of studies which have measured L2 learners’ 
vocabulary size (Alonso, 2013; Gallego & Agustin Llach, 2009; Laufer, 1998; Qian, 
2002), have concluded that the actual measure of their vocabulary size is generally 
much smaller than the requirements expected or proposed in those studies which 
induced the estimated vocabulary size based on the comprehension of the pas- 
sages with different coverage rates. Pathan et al. (2019) investigated the receptive 
vocabulary growth of 123 first-year post-graduate university students in Pakistan. 
The vocabulary size of the students was measured at two different points and was 
estimated to be 3,500 word families and 4,090 word families at the beginning and 
end of the course, respectively. The VST developed by Nation and Beglar (2007) 
was adopted in this study. Pathan et al. concluded by expressing concern that the 
overall vocabulary size of the participants was much smaller than the proposed 
requirement of Nation’s (2006) 95% coverage. The research showed that even in 
Pakistan, where English is an official language and people are generally consid- 
ered to have high English proficiency, learner vocabulary size is not satisfactory. 
Olmos (2009) measured the vocabulary size of final-year students in a high school 
in Murcia, Spain, using Nation’s (1990) Vocabulary Levels Test (VLT). A total of 
49 students participated in Survey 1, measuring 1,000- and 2,000-word levels, and 
38 students in Survey 2, measuring 3,000- and 5,000-word levels. The participants 
were considered to possess the vocabulary knowledge of a particular level if they 
scored above 88% of the established standard. The results showed that very few 
of the participants passed each level of the test: only three passed the 1,000-word 
level test, only one the 2,000-word level test, and not even a single participant 
passed either the 3,000- or 5,000-word level test. This suggests that the Spanish 
students, who spent 8–10 years studying English as a foreign language (EFL), were 
not able to reach the level necessary to be an efficient speaker of English. Tang 
(2007) investigated the vocabulary size of a total of 499 primary schools and sec- 
ondary school EFL students in Hong Kong, also using VST, finding that the par- 
ticipants had a small vocabulary size and impoverished vocabulary knowledge. 
The primary school and secondary school students possessed a vocabulary size 
of about 925 and 2,891 word families, respectively. This suggests that Hong Kong 
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students still need help with basic English words even after learning English as a 
compulsory subject for 12,500 hours over 9 years. 

Turning to Japanese learners, Kosuge (2003) measured the vocabulary size 
of Japanese junior high school students using a lemma-based VST for Japanese 
Learners of English (Mochizuki, 1998). The research concluded that at the end 
of their school year, the average vocabulary size of seventh-grade students was 
1,185 lemmas and that of eighth-grade students was 1,859 lemmas. Katagiri (2000) 
researched the vocabulary size of 401 senior high school students using both writ- 
ten and listening versions of the same test. The results revealed that the vocabulary 
size of the participants ranged from 2,719 to 4,371 lemmas for the written version, 
and from 2,343 to 4,113 lemmas for the listening version. However, these findings 
need to be interpreted with caution because the VSTs adopted in these studies 
were based on lemma-based vocabulary lists, which are known to yield larger esti- 
mations than those based on word-family-based lists. According to Nation (2016), 
the approximate ratios for the 3,000 highest-frequency word families are 1: 3: 6 for 
word families, lemmas, and word types, respectively. Therefore, it is assumed that 
the estimated vocabulary size obtained from the studies above is around three 
times larger than would have been obtained by counting word families. 

A serious limitation however with the above studies is that most of them 
adopt the multiple-choice format vocabulary size or levels tests such as VLT 
(Nation, 1990). As substantial research criticises, one of the major shortcomings 
of multiple-choice tests (MCT) is that they overestimate the learner vocabulary 
size because of the guessing effects (Gyllstad et al., 2015; Stewart, 2014; Stoeckel 
et al., 2020). Stoeckel et al. (2020) examined three studies which compared the 
score difference between meaning-recognition and  meaning-recall  tests,  and 
found that the examinees answered correctly 13.9–62.9% of the meaning-recog- 
nition items that tested words unknown at the meaning-recall level of knowledge. 
Stewart (2014) revealed that the score overestimation for a four-choice vocabu- 
lary test could be as high as 25% for most ability levels of learners. Therefore, for 
precise measurement of the learner vocabulary size, much research suggests that 
it is preferable to avoid multiple-choice meaning-recognition tests and to adopt 
meaning-recall tests instead. 

As discussed above, most studies of learner vocabulary size have generally 
focused on setting standards mainly for learners with a certain amount of learn- 
ing experience using a cross-sectional study framework. This approach offers the 
possibility of substantial and valuable data. However, little research has sought 
to determine learner vocabulary size at the point when learners begin studying 
English and clarify the patterns of growth in their vocabulary size. Enhancing 
our understanding of how the vocabulary size of L2 learners at the beginning level 
develops to achieve the word level of 2,000 to 3,000 is significant as an initial step 
not only to improve effective curriculum development, but also to develop system- 
atic vocabulary instructions for English learners. 

 
2.1 Purposes of the Present Study 

As stated above, the vocabulary size necessary for L2 learners to get 95% 
coverage of various written or spoken texts has been identified as 2,000 to 3,000 
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word families, constituting an appropriate first goal of vocabulary  learning 
(Nation, 2001, 2013; Nation & Webb, 2011). However, neither the vocabulary lev- 
els of Japanese junior high school students at the beginning of each school year 
nor the pattern of development—how their vocabulary size increases—have been 
identified. In order to describe this longitudinal development, the present study 
set the following two objectives: 

 
1. To determine the vocabulary size of Japanese junior high school students at 

the beginning and end of each school year. 
2. To determine the longitudinal pattern of vocabulary size growth for Japanese 

junior high school students across 3 academic years. 
 
 
3 Method 

 
3.1 Participants 

A total of 159 junior high school students in Japan participated in this study. 
The data from 10 participants who did not take part in one or more sessions were 
excluded from the analysis. The following analyses therefore were based on the 
remaining 149 participants. All participants are from a public junior high school 
attached to a national university in a rural area. It has five classes for each grade, 
thus it is regarded as a middle-size school. They had studied English from the first 
year of junior high school using MEXT authorised junior high school textbooks; 
at the time of the final measurement, they had studied English in Japan for 3 years 
as a required subject. 

 
 

3.2 Materials 
The experiment used the four-option multiple-choice VST, which was devel- 

oped from the lemma-based vocabulary list compiled from all authorised junior 
high school English textbooks (seven publishers/textbooks for each grade) used in 
Japan (Sato, 2016). The vocabulary items are listed and ordered according to the 
indices attained from the following formula: 

 
Ranking criterion of the list = range × frequency  

grade level at whicha word first appears in textbook 
 

The underlying concept of this formula is that in addition to frequency and 
range, learning period for any specific vocabulary item also has a strong effect 
on recognition of the word for Japanese learners. In other words, higher fre- 
quency and wider range words, those which students encounter earlier in their 
school years and have a longer period of exposure, are assumed to be learned 
better. Katagiri’s (2000) data suggested that less frequent words seem, not to 
be necessarily, more likely to impair  comprehension  for  Japanese  EFL  learn- 
ers. The results of previous research (Sato, 2016) revealed that the frequency 
or range alone does not correspond to Japanese learners’ vocabulary size. The 
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results demonstrate that some high-frequency words with wide ranges that are 
considered easier for English learners in general are in fact not so for Japanese 
junior high school students, and vice versa for low frequency and  low  range 
words. This is primarily because English in Japan is taught in the context of 
EFL, where students obtain most of their explicit vocabulary knowledge from 
school education. Based on this, Sato (2016) suggested that however high the fre- 
quency of a word is, it is rarely taken up by Japanese junior high school students 
until it is taught in English class. Therefore, Sato hypothesised that the learning 
period should be added as the third crucial  factor  along  with  frequency  and 
range in developing word lists and VSTs for Japanese learners. For example, the 
word language first appears in the middle of the first year and appears a total of 
817 times across all six authorised textbooks used in Japan. Its ranking criteria 
index is thus 817 × 6 ÷ 1.5 = 3,264. On the other hand, the word energy appears 
840 times in five authorised textbooks, and first appears at the beginning of the 
second year. The ranking criteria index is thus 840 × 5 ÷ 2 = 2,100. Therefore, 
according to the index, language is listed higher than energy, even though its 
frequency is lower. 

The VST used consists of four levels: Level 1—500-word level, Level 2—
1,000-word level, Level 3—1,500-word level, and Level 4—2,000-word level. Each 
level comprises 30 test items; as each level includes 500 words, each test word 
represents about 15 words at that level, as can be seen in the Appendix. The 
VST adopts a Computer-Based Testing (CBT) system programmed to ran- domly 
extract the test items from the word list  described  above,  which  thus serves as an 
item bank. Using the CBT test format, it is  expected  to  avoid memory effects 
from being used repeatedly with the same learners over a short span of time. The 
pilot test was conducted by Sato (2016) to confirm the equiv- alency in difficulties 
across the forms randomly generated by the computer programme. One-way 
AVOVAs were conducted for three different forms, and results show that there 
were no significant differences in means of raw scores across the forms (see Sato, 
2016, 2017, for more detail). Consequently, in the present study, the vocabulary 
size of the participants was measured five times using this VST, but each time 
they took the test, the test items were different, even at the same level. 

 
 

3.3 Procedure 
The study examines the longitudinal vocabulary growth of Japanese junior 

high school students across their 3-year junior high school English education. 
Using the VST described in section 3.2 above, vocabulary size of the students was 
measured five times over three academic years: in July and December in the first 
and second years and July in the third year. One level, which comprises 30 test 
items, was administered per session, allowing students sufficient time to finish the 
whole test (approximately 15 minutes per session). The VST consists of four lev- 
els, consequently, the participants had four test sessions within each test period. 
Considering the burden on the participants, each test session was administered 
at the beginning of every English class. Thus, 4 days were needed for each test 
period. 
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3.4 Data Analysis 
To examine the longitudinal vocabulary size growth of junior high school 

students, the vocabulary size was measured five times over the period of three 
academic years at intervals of 6 months, in July and December. A two-way repeat- 
ed-measures ANOVA was conducted, considering the test time (five times over the 
3 years) and levels of vocabulary size (500-, 1,000-, 1,500-, and 2,000-word levels) 
as independent variables and the test score as a dependent variable. 

 
 
4. Results and Discussion 

 
4.1 Vocabulary Size of Japanese Junior High School Students 

The descriptive statistics of the test results of each word level are shown in 
Table 1. The vocabulary size was estimated by multiplying the ratio of correct 
answers by 2,000. Therefore, the estimated mean vocabulary size of the partici- 
pants was: 1,295 in July of the first year; 1,420 in December of the first year; 1,570 
in July of the second year; 1,655 in December of the second year; and 1,721 in July 
of the third year. Thus, the participants’ vocabulary grew by an average of 425 
words across the 3 academic years. It should be noted that the dispersion of the 
participants’ vocabulary size remained relatively stable over the 3 years, while the 
mean vocabulary sizes increased. 

However, as discussed above, the vocabulary sizes obtained from the present 
study can be overestimated compared with the actual vocabulary knowledge of 
the participants because of the MCT formats (Gyllstad et al., 2015; Stewart, 2014; 

 
 

Table 1. Descriptive Statistics for the Vocabulary Size Test (N = 149) 
 

  500 WL 1,000 WL 1,500 WL 2,000 WL 
1st-J Mean 23.62 21.77 18.94 13.36 
 SD 4.42 4.75 4.83 4.21 
 95% CI [22.91, 24.34] [21.00, 22.53] [18.15, 19.72] [12.68, 14.04] 
1st-D Mean 26.09 21.96 20.64 16.54 
 SD 4.90 4.59 3.75 4.66 
 95% CI [25.29, 26.88] [21.21, 22.70] [20.03, 21.25] [15.78, 17.29] 
2nd-J Mean 28.88 25.15 21.73 18.42 
 SD 2.59 4.06 4.02 4.35 
 95% CI [28.46, 29.30] [24.50, 25.81] [21.08, 22.38] [17.71, 19.13] 
2nd-D Mean 29.23 26.15 23.58 20.32 
 SD 2.35 3.60 4.23 3.78 
 95% CI [28.85, 29.61] [25.57, 26.74] [22.90, 24.27] [19.71, 20.93] 
3rd-J Mean 29.62 28.11 24.72 20.79 
 SD 1.34 2.25 3.98 4.13 
 95% CI [29.40, 29.84] [27.74, 28.47] [24.08, 25.37] [20.12, 21.46] 

Note. The maximum score for each level of the VST (Sato, 2016) was 30. WL = world level, SD = standard 
deviation, CI = confidence interval, 1st-J = July in the first year, 1st-D = December in the first year, 2nd-J = 
July in the second year, 2nd-D = December in the second year, 3rd-J = July in the third year. 
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Stoeckel et al., 2020). One possible way to eliminate the effect of overestimation 
as a result of guessing is adopting “correction-for-guessing formula” (Frary, 1988; 
Rowley & Traub, 1977). This formula estimates adjusted scores based on the num- 
ber of questions which students got wrong on the test. The formula is: corrected 
score = # correct – (#incorrect/#options–1). For example, suppose a participant 
took the four-option multiple-choice VST adopted in this study and happened 
to get 105 correct and 15 incorrect items, then, the participant’s score would be 
decreased from 105 to 100: 105 – (15/3) = 100. Consequently, it is plausible to esti- 
mate the mean vocabulary size of the participants somewhere between 1,060 and 
1,295 in July of the first year, 1,227 and 1,420 in December of the first year, 1,426 
and 1,570 in July of the second year, 1,540 and 1,655 in December of the second 
year, and 1,628 and 1,721 in July of the third year as described in Figure 1. 

According to the Course of Study (MEXT, 2008), Japanese junior  high 
school students are supposed to learn 1,200 words. Compared to this standard, 
the estimated vocabulary sizes of the  participants  of  the  present  study  were 
quite large, even in July of the first year at the beginning of their formal study 
of English. It is notable that the average size of their receptive vocabulary was 
beyond the 1,200 word level in December of the first year even when strict esti- 
mation considering the effect of overestimation because of guessing was used. 
Therefore, it is probable that the participants understand almost all the  1,200 
words, that is, by reading, even at the very beginning of their English study. From 
the viewpoint of vocabulary knowledge, one of the greatest concerns of some 
English teachers in Japan is that students may have difficulty reading passages 
without Japanese verbatim translation, as is suggested by the Course of Study 
(MEXT, 2018). The findings contribute to minimising the concern in this regard 
and teachers should be encouraged to try to conduct reading lessons without word-
for-word translation. 

 
 

Figure 1. The process of vocabulary growth. 
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These unexpected results—that the participants’ vocabulary size is as high 
as, if not higher than, the levels set by MEXT—may be partially explained by the 
abundance of English loan words experienced in students’ daily lives. For stu- 
dents exposed to English loan words, it is not so difficult to either understand or 
infer the meaning of English words in receptive ways (Nation and Webb, 2011). 
Daulton (2008) investigated which and how many of the first 3,000 words of the 
British National Corpus list occur in Japanese and reported that over half are 
used in Japanese as loan words in one form or other. Under the current Course of 
Study (MEXT, 2018), Japanese students start studying English as a required sub- 
ject from junior high school, and consequently, most of the English words intro- 
duced at this stage are high-frequency basic words. Indeed, Morinaga et al. (1978, 
1979) suggested that Japanese authorised English textbooks include a substantial 
amount of loan words. As Nation and Webb (2011) suggested, learners’ knowledge 
of loan words is a “tremendous resource for learning English” (p. 56). Therefore, 
many teachers assume that their students do know something of English for a 
variety of reasons. For example, English activities in elementary schools in Japan 
are prevalent, some students learn English from a young age at cram schools. This 
raises the need for further research investigating what and how many English loan 
words found in Japanese appear in the authorised English textbooks. 

The results further suggest that it is necessary to revise the vocabulary test 
to measure larger vocabulary sizes (2,000 words) because of the revision of the 
Course of Study (MEXT, 2018). The number of vocabulary items to be taught in 
junior high school is to be increased up to 1,600 to 1,800 words, in addition to the 
600 to 700 words to be taught in elementary school in the new English curricu- 
lum implemented from 2020 (MEXT, 2018). Therefore, students under the current 
Course of Study are expected to learn 2,200 to 2,500 words in total by the end of 
junior high school. Thus, it would be valuable to develop a VST capable of mea- 
suring vocabulary sizes up to 3,000 or 4,000 words. 

Lastly, further studies to measure the productive vocabulary size of Japanese 
junior high school students would help teachers to make their vocabulary teaching 
more effective. It is problematic that the English Course of Study provided by the 
Japanese government fails to indicate whether the 1,600 to 1,800 words specified 
are receptive, productive, or both. It states only that “1,600 to 1,800 words should 
be taught in junior high school English lessons (MEXT, 2018, p. 33).” This seems 
not to be specific enough to show the goal of vocabulary teaching for teachers. As 
teachers might interpret this as requiring them to teach all these words as produc- 
tive vocabulary, some may be overwhelmed by the large number of vocabulary to 
teach, while others might assign much harder work than necessary. Developing 
separate receptive and productive vocabulary lists, specifying the words to be 
learned by junior high school students based on empirical research rather than 
intuition, will contribute substantially to more effective vocabulary teaching and 
learning. 

 
 

4.2. The Patterns of Vocabulary Growth by the Word Level 
Table 2 shows the results of a two-way ANOVA, comparing the mean scores 

and standard deviations (SD) between the test times and the four levels of the 
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Table 2. Results of the Two-Way ANOVA for the Vocabulary Size Test 
 

Sources SS Df MS F p η2 

Test Levels 37319.58 3 12439.86 796.04 <0.001 0.81 
Test Time 16204.01 4 4051.00 259.23 <0.001 0.32 
Interaction 868.20 12 72.35 4.63 <0.001 0.02 
Error 46256.27 2,960 15.62    
Total 100648.06 2,979     

Note. SS = sum of squares, df = degrees of freedom, MS = mean sum of square, F = F ratio. 
 

Table 3. Results of the Post Hoc Comparison (Level and Test Time) 
 

Level Test Time  Mean Difference p Cohen’s d 
500 WL 1st-J 1st-D 2.46 <0.001 0.20 
 1st-D 2nd-J 2.79 <0.001 0.22 
 2nd-J 2nd-D 0.35 0.94 0.03 
 2nd-D 3rd-D 0.40 0.91 0.03 
1,000 WL 1st-J 1st-D 0.19 0.99 0.02 
 1st-D 2nd-J 3.19 <0.001 0.26 
 2nd-J 2nd-D 1.00 0.19 0.08 
 2nd-D 3rd-D 1.95 <0.001 0.16 
1,500 WL 1st-J 1st-D 1.70 0.03 0.14 
 1st-D 2nd-J 1.09 0.68 0.09 
 2nd-J 2nd-D 1.85 <0.001 0.15 
 2nd-D 3rd-D 1.14 0.09 0.09 
2,000 WL 1st-J 1st-D 3.17 <0.001 0.25 
 1st-D 2nd-J 1.89 <0.001 0.30 
 2nd-J 2nd-D 1.90 <0.001 0.15 
 2nd-D 3rd-D 0.47 0.84 0.04 

Note. WL = word level, 1st-J = July in the first year, 1st-D = December in the first year, 2nd-J = July in the 
second year, 2nd-D = December in the second year, 3rd-D = December in the third year. 

 

VST considering the test time (five times over the 3 years) and levels of vocabu- 
lary size (500-, 1,000-, 1,500-, and 2,000-word levels) as independent variables and 
the test score as a dependent variable. The results reveal a significant interaction 
between the two factors of the level and test time (F (12, 2960) = 4.63, p < 0.001, 
η2 = 0.02 [small effect size, Field, 2005]). In addition, there were significant differ- 
ences between the main effect at the four levels (F (3, 2960) = 796.04, p < 0.001, η2 
= 0.81 [large effect size]) and the test times (F (4, 2960) = 259.23, p < 0.001, η2 = 0.32 
[large effect size]). 

To examine the pattern of vocabulary size growth in detail, the main effects 
were analysed using post hoc analysis. The results of Tukey’s multiple comparison 
indicate that there were significant differences between the four levels (500-word 
level, > 1,000-word level, > 1,500-word level, > 2,000-word level), showing that 
each level measures the participants’ vocabulary knowledge distinctively. This 
confirms the validity of the four-level construction of the VST (Sato, 2016). 

The results for the simple main effect of the test time reveal the distinctive 
patterns of vocabulary growth for each level, as shown in Table 3 and Figure 2. 
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Note. **p < 0.01. 

 
Figure 2. The distribution of estimated vocabulary size. 

 
 

The vocabulary size did not always increase linearly. Instead, a distinctive pat- 
tern is revealed for each level. For the 500-word level, the participants showed a 
significant increase until July of the second year and reached a plateau after that, 
indicating a ceiling effect. These results can be interpreted to suggest that the par- 
ticipants had acquired the vocabulary of the 500-word level by July of the second 
year. For the 1,000-word level, on the other hand, there were significant increases 
observed from December of the first year through July of the second year, and 
from December of the second year through July of the third year, the 7th to 8th 
grade levels. For the 1,500-word level, a significant increase was observed from 
July through December of the second year. Finally, for the 2,000-word level, the 
participants’ vocabulary grew at each point until December of the second year. 

These distinctive  patterns  of  learners’  vocabulary  growth  are  explained 
by the characteristics of the words in each level and the contents taught at each 
period. For example, most basic and frequently used words, such as do, have, 
like, can, what, how, good, many, time, Japan, and English are included in the 500-
word level. These words are used when discussing general topics rather than being 
highly content or topic specific. It is important to note that the vocabulary 
knowledge needed to express all tenses—past, present, and future—are included 
in the 500-word level, such as the base forms of important basic verbs and their 
past tense forms (did, went, had, and came), and auxiliary verbs (will, may, etc.). 
This is consistent with the structure of the syllabus of Japanese English textbooks, 
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where the verb tenses are introduced in the order of present, past, and future by 
July of the second year. In other words, Japanese junior high school students are 
expected to acquire basic sentence patterns and tenses of English using high-fre- 
quency words included in the 500-word level, which are used commonly in most 
interactions. Therefore, it is crucial for Japanese students to be able to understand 
the vocabulary included in the 500-word level by the end of the second year, which 
provides a fundamental base for their future English learning. This substantiates 
the suggestion made by Kosuge (2003) that loss of motivation and onset of diffi- 
culties with studying English begins to appear in the middle of the second year. 
Indeed, Japanese teachers of English often refer to the second year as “the cross- 
roads of English learning,” marking a significant period for students. Therefore, 
measuring student vocabulary growth at this point as a formative assessment 
may contribute to appropriate adjustments to classes and provision of remedial 
instruction if necessary. 

The vocabulary of the 1,000 and 1,500-word levels, on the other hand, con- 
sists of words related to more specific topics or contents, for example, Japanese 
culture or tradition (shrine, temple, cherry blossom, pray, and ancient), or social 
issues (environment, fossil fuel, volcano, wheelchair, and volunteer). Once students 
learn the fundamental structures of English together with the vocabulary at the 
500-word level, they are exposed to less frequently used words to express more 
specific contents. Vocabulary growth at the 1,000 and 1,500-word levels beginning 
after December of the first year reflects this delayed exposure to these words in 
the textbooks. 

Finally, words of 2,000-word level are characterised as “topic-specific 
vocabulary reflective passage content,” that is, vocabulary directly related to the 
topics dealt with in the textbook chapters. These words are neither high frequency 
words in general English use, nor is this vocabulary borrowed into Japanese as 
loan words. These words are necessary for the specific topics or stories of the 
textbook, thus they appear only in the relevant passages in English textbooks. 
For example, words such as lullaby, sugarcane, and thatch appear in a story about 
Okinawa in World War II, and polar bear, aurora, and iceberg appear in a biog- 
raphy of a photographer working in the Arctic. Knowledge of these words grows 
continuously from the first year to the second year because learners rarely have 
knowledge of the vocabulary of this level from the beginning. The mean score 
for this level is 13.36 out of 30, indicating room for development. However, the 
present study failed to account for the reason why the vocabulary knowledge of 
this level develops at each time point, even though these words appear only in 
limited lessons or one particular story. Further research is needed to seek possible 
explanations. 

While intuition leads English teachers in Japan to generally assume that 
vocabulary size increases linearly from high-frequency to low-frequency words, 
the present study reveals that this is not the case. The results show a distinctive 
pattern according to each level and/or the characteristics of the words. Although 
future studies on this topic are needed to verify or generalise these findings con- 
sidering that this pattern would change if a different set of textbooks were used 
at this school, the present research offers invaluable findings not only for vocab- 
ulary teaching but also for preparing appropriate reading materials for Japanese 
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students by controlling the vocabulary level to match the target learners based on 
the data obtained by measuring their vocabulary size. 

 
 
5. Conclusion 

The present study primarily aimed to investigate the pattern of vocabulary 
growth of beginning English learners. The findings suggest that the vocabulary 
size of junior high school students in this context increases differently across word 
frequency levels. This implies the following regarding the growth in vocabulary 
size of junior high school students. 

It is clearly evident that the learners already have a fairly large vocabulary 
even in July (fourth month) of the first year at the beginning of their formal study 
of English, estimated at around 1,060 and 1,295 words. Learner vocabulary there- 
after develops, showing a distinctive pattern for each level. The 500-word level 
increases significantly until July of the second year, at which point it plateaus. 
These are words to express general topics or contents that students should surely 
acquire as soon as possible. The 1,000-word level vocabulary size increases from 
December (ninth month) of the first year to July of the second year, and from 
December of the second year to July of the third year. For the 1,500-word level, a 
significant increase occurs from July through December of the second year. These 
words mainly relate to limited or specific topics. The 2,000-word level, including 
textbook topic-related words, develops consistently until December of the second 
year. The observed patterns of vocabulary development can be explained by the 
relationship between the characteristics of vocabulary items included in each level 
and the topics or contents of the textbooks at a time. 

This research provides a new and effective approach for vocabulary instruc- 
tion at the beginning level for Japanese English learners. The findings of the pres- 
ent study also constitute a valuable resource both for material development and 
setting guidelines for material selections appropriate to the levels of learners. They 
should guide instructors in controlling the vocabulary during the preparation of 
reading materials that will be helpful to students based on the data obtained by 
measuring their vocabulary size. These results should be confirmed by further 
research with junior high school students in different contexts in a case study 
approach considering the possibility that vocabulary of every learner does not 
develop precisely as outlined above. 

The limitations of this study should also be noted. First, the vocabulary sizes 
of the third-year students are probably larger than the coverage of the VST adopted 
in the present study (2,000 words). In addition, for the fact that the vocabulary size 
to be taught is increased in the new Course of Study (MEXT, 2018), the need is to 
revise the vocabulary test to measure larger vocabulary sizes. Second, the cur- 
rent study failed to examine either individual test takers or test items. Therefore, 
the degree to which test takers and words conform to or deviate from these pat- 
terns remains unclear. Research comparing item measure and person measure 
indices and investigating how well the difficulty levels actually correlate with the 
adjusted frequency values utilising Rasch Analysis is already underway. Third, as 
the participants are from a junior high school attached to a national university, 
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they likely have larger vocabulary size than students from public schools. In that 
sense, application of this research method targeting students with various back- 
grounds should be fruitful in extending its implications. Finally, it is probable that 
the participants’ vocabulary size was overestimated for adopting multiple-choice 
VSTs because of the guessing effects (Gyllstad et al., 2015; Stewart, 2014; Stoeckel 
et al., 2020). Therefore, it is urgent to develop alternative test formats which esti- 
mate learner vocabulary size precisely with more confidence. Stewart (2014) and 
Stoeckel et al. (2020) suggested that it can be achieved with adapting item response 
theory (IRT) or computer adaptive tests. Fourth, as the present study only focused 
on learners’ receptive vocabulary size, a further study should examine the pattern 
of their vocabulary growth from a different aspect, such as productive vocabulary 
learning or depth of vocabulary knowledge. 

 
 

Acknowledgements 
I would like to thank the English teachers of the junior high school for 

cooperating in the 3-year longitudinal research, without whose help this would 
never have been possible. I would also like to thank Editage (www.editage.com) 
for English language editing. 

 

References 
Aizawa, K. (1998). Developing a vocabulary size test for Japanese EFL learners. 

ARELE: Annual Review of English Language Education in Japan, 9, 75–85. 
https://doi.org/10.20581/arele.9.0_75 

Alonso, A. C. (2013). Receptive vocabulary size of Spanish secondary EFL 
learners. Revista de Lingüísticay Lenguas Aplicadas, 8, 66–75. https://doi. 
org/10.4995/rlyla.2013.1180 

Arnaud, P. J. (1992). Objective lexical and grammatical characteristics of L2 writ- 
ten compositions and the validity of separate-component tests. In P. J. L. 
Arnaud & H. Béjoint (Eds.), Vocabulary and applied linguistics (pp. 133–145). 
Macmillan. 

Daulton, F. (2008). Japan’s built-in lexicon of English based loanwords. Multilin- 
gual Matters. 

Field, A. (2005). Discovering statistics using SPSS (2nd ed.). Sage Publications. 
Frary, R. B. (1988). Formula scoring of multiple-choice tests (correction for guess- 

ing). Educational Measurement: Issues and Practice, 7(2), 33–38. https://doi. 
org/10.1111/j.1745-3992.1988.tb00434.x 

Gallego, M. T., & Agustin Llach, M. P. (2009). Exploring the increase of recep- 
tive vocabulary knowledge in the foreign language: A longitudinal study. 
International Journal of English Studies, 9, 113–133. http://revistas.um.es/ijes/ 
article/viewFile/90681/87481 

Gyllstad, H., Vilkaitė, L., & Schmitt, N. (2015). Assessing  vocabulary  size 
through multiple-choice formats: Issues with guessing and sampling rates. 

http://www.editage.com/
https://doi.org/10.20581/arele.9.0_75
https://doi.org/10.4995/rlyla.2013.1180
https://doi.org/10.4995/rlyla.2013.1180
https://doi.org/10.1111/j.1745-3992.1988.tb00434.x
https://doi.org/10.1111/j.1745-3992.1988.tb00434.x
http://revistas.um.es/ijes/article/viewFile/90681/87481
http://revistas.um.es/ijes/article/viewFile/90681/87481


44 Sato: Developing a Vocabulary Size Test for Beginner Learners  

Vocabulary Learning and Instruction, 10(1), 30–48. 

 

 

 

ITL-International Journal of Applied Linguistics, 166(2), 278–306. https://doi. 
org/10.1075/itl.166.2.04gyl 

Katagiri, K. (2000). Quick and rough estimates of general English ability using 
Mochizuki’s vocabulary size test for Japanese EFL learners. The Japan 
Language Testing Association Journal, 3, 83–99. https://doi.org/10.20622/ 
jlta.3.0_83 

Koda, K. (1989). The effects of transferred vocabulary knowledge on the devel- 
opment of L2 reading proficiency. Foreign Language Annals, 22, 529–540. 
https://doi.org/10.1111/j.1944-9720.1989.tb02780.x 

Koizumi, R. (2003). A productive vocabulary knowledge test for novice Japanese 
learners of English: Validity and its scoring methods. JABAET Journal, 7, 
23–52. http://www7b.biglobe.ne.jp/~koizumi/Productive_VKT_JABAET. 
pdf 

Kosuge, A. (2003). Goi-size-test kara mita goi no shutoku [Vocabulary develop- 
ment from the perspectives of a vocabulary size test]. In H. Ota, A. Kosuge, 
K. Kanatani, & S. Hidai (Eds.), Eigoryoku ha donoyouni shite nobite ikuka: 
Chugakuseino eigo shutoku kateiwo ou [How English proficiency develops: Ex- 
amining the process of English acquisition of junior high school students] (pp. 
81–115). Taishukan. 

Laufer, B. (1992). How much lexis is necessary for reading comprehension? In P. J. L. 
Arnaud & H. Béjoint (Eds.), Vocabulary and applied linguistics (pp. 126–132). 
Macmillan. 

Laufer, B. (1998). The development of passive and active vocabulary in a second 
language: Same or different? Applied Linguistics, 19, 255–271. https://doi. 
org/10.1093/applin/19.2.255 

Meara, P. (1992). EFL vocabulary tests. Centre for Applied Language Studies, Uni- 
versity College Swansea. 

Meara, P., & Buxton, B. (1987). An alternative to multiple choice vocabulary tests. 
Language Testing, 4, 142–151. https://doi.org/101177/026553228700400202 

Ministry of Education, Culture, Sports, Science and Technology (MEXT). (2008). 
Chugakko gakushu shido yoryo gaikokugo [The course of study for foreign 
languages in junior high schools]. https://www.mext.go.jp/a_menu/shotou/ 
new-cs/youryou/index.htm 

Ministry of Education, Culture, Sports, Science and Technology (MEXT). (2018). 
Chugakko gakushu shido yoryo gaikokugo [The course of study for foreign 
languages in junior high schools]. https://www.mext.go.jp/a_menu/shotou/ 
new-cs/1384661.htm 

Mochizuki, M. (1998). Nihonjin eigo gakushusha no tameno goi size test [A vo- 
cabulary size test for Japanese learners of English]. IRLT Bulletin, 12, 27–53. 
http://ci.nii.ac.jp/naid/40004654197 

Morinaga, M., Ishidoya, S., Hagino, H., Osa, K., Yamaguch, M., & Yasuhara, S. 
(1978). Gariargo to eigo kyoiku: Syogakko kyoukasho ni arawareta gairaigo ri- 
suto [Loan words and English education: The list of loan words in the textbooks 
of elementary school students]. Tokyoto chugakko eigo kyouiku kenkyukai. 

https://doi.org/10.1075/itl.166.2.04gyl
https://doi.org/10.1075/itl.166.2.04gyl
https://doi.org/10.20622/jlta.3.0_83
https://doi.org/10.20622/jlta.3.0_83
https://doi.org/10.1111/j.1944-9720.1989.tb02780.x
http://www7b.biglobe.ne.jp/%7Ekoizumi/Productive_VKT_JABAET.pdf
http://www7b.biglobe.ne.jp/%7Ekoizumi/Productive_VKT_JABAET.pdf
https://doi.org/10.1093/applin/19.2.255
https://doi.org/10.1093/applin/19.2.255
https://doi.org/101177/026553228700400202
https://www.mext.go.jp/a_menu/shotou/new-cs/youryou/index.htm
https://www.mext.go.jp/a_menu/shotou/new-cs/youryou/index.htm
https://www.mext.go.jp/a_menu/shotou/new-cs/1384661.htm
https://www.mext.go.jp/a_menu/shotou/new-cs/1384661.htm
http://ci.nii.ac.jp/naid/40004654197


  Sato: Developing a Vocabulary Size Test for Beginner Learners 45 

Vocabulary Learning and Instruction, 10(1), 30–48. 

 

 

 

Morinaga, M., Ishidoya, S,. Hagino, H., Osa, K., Yamaguch, M., & Yasuhara, S. 
(1979). Gariargo to eigo kyoiku: Chugakko kyoukasho ni arawareta gairaigo ri- 
suto [Loan words and English education: The list of loan words in the textbooks 
of junior high school students]. Tokyoto chugakko eigo kyouiku kenkyukai. 

Nation, I. S. P. (1990). Testing and learning vocabulary. Heinle & Heinle. 
Nation, I. S. P. (2001). Learning vocabulary in another language. Cambridge Uni- 

versity Press. 
Nation, I. S. P. (2006). How large a vocabulary is needed for reading and listen- 

ing? Canadian Modern Language Review, 63, 59–82. https://doi.org/10.3138/ 
cmlr.63.1.59 

Nation, I. S. P. (2013). What should every ESL teacher know? Compass. 
Nation, I. S. P. (2016). Making and using word lists for language learning and testing. 

John Benjamins Publishing Company. https://doi.org/10.1075/z.208 
Nation, I. S. P., & Beglar, D. (2007). A vocabulary size test. The Language Teacher, 

31(7), 9–13. 
Nation, I. S. P., & Webb, S. (2011). Researching and analyzing vocabulary. Heinle 

Cengage Learning. 
Olmos, C. (2009). An assessment of the vocabulary knowledge of students in the 

final year of secondary education: Is their vocabulary extensive Enough? 
International Journal of English Studies, 9(3), 73–90. https://revistas.um.es/ 
ijes/article/view/99531 

Pathan, Z. H., Ismail, S., & Soomro, N. H. (2019). An investigation into receptive 
vocabulary growth and its predictability for reading development of univer- 
sity students in a semester course. International Journal of Instruction, 12(1), 
797–808. https://doi.org/10.29333/iji.2019.12151a 

Qian, D. D. (2002). Investigation of the relationship between knowledge and ac- 
ademic reading performance: An assessment perspective. Language Learn- 
ing, 52, 513–536. https://doi.org/10.1111/1467-9922.00193 

Rowley, G. L., & Traub, R. E. (1977). Formula scoring, number-right scoring, 
and test-taking strategy. Journal of Educational Measurement, 14(1), 15–22. 
https://doi.org/10.1111/j.1745-3984.1977.tb00024.x 

Sato, R. (2003). Developing the vocabulary size test for junior high school and 
high school students according with the new course of study. STEP BUL- 
LETIN, 15, 25–37. https://www.eiken.or.jp/center_for_research/pdf/bulle- 
tin_archives/vol_15.pdf 

Sato, T. (2016). Developing an English vocabulary size test for Japanese junior 
high school students: Examination of validity and reliability. TELES Jour- 
nal, 36, 107–118. 

Sato, T. (2017). Measuring vocabulary size of Japanese junior high school stu- 
dents: Cross-sectional and longitudinal viewpoints. JLTA Journal, 20, 90–
106. https://doi.org/10.20622/jltajournal.20.0_90 

https://doi.org/10.3138/cmlr.63.1.59
https://doi.org/10.3138/cmlr.63.1.59
https://doi.org/10.1075/z.208
https://revistas.um.es/ijes/article/view/99531
https://revistas.um.es/ijes/article/view/99531
https://doi.org/10.29333/iji.2019.12151a
https://doi.org/10.1111/1467-9922.00193
https://doi.org/10.1111/j.1745-3984.1977.tb00024.x
https://www.eiken.or.jp/center_for_research/pdf/bulletin_archives/vol_15.pdf
https://www.eiken.or.jp/center_for_research/pdf/bulletin_archives/vol_15.pdf
https://doi.org/10.20622/jltajournal.20.0_90


46 Sato: Developing a Vocabulary Size Test for Beginner Learners  

Vocabulary Learning and Instruction, 10(1), 30–48. 

 

 

 

Schmitt, N., Schmitt, D., & Clapham, C. (2001). Developing and exploring the 
behavior of two new versions of the vocabulary levels test. Language Testing, 
18, 55–88. https://doi.org/10.1177/026553220101800103 

Stewart, J. (2014). Do multiple-choice options inflate estimates of vocabulary size 
on the VST?. Language Assessment Quarterly, 11(3), 271–282. https://doi.org/ 
10.1080/15434303.2014.922977 

Stoeckel, T., McLean, S. & Nation, P. (2020). Limitations of size and levels tests 
of written receptive vocabulary knowledge. Studies in Second Language 
Acquisition, 43, 181–203. https://doi.org/ 10.1017/S027226312000025X 

Tang, E. (2007). An exploratory study of the English vocabulary size of Hong 
Kong primary and junior secondary school students. The Journal of Asian 
TEFL, 4(1), 125–144. 

van Zeeland, H., & Schmitt, N. (2012). Lexical coverage in L1 and L2 listening 
comprehension: The same or different from reading comprehension? Applied 
Linguistics, 34, 457–479. https://doi.org/10.1093/applin/ams074 

 
 
Appendix 
Sample of the Vocabulary Size Test for the 500-Word Level 

 

 

 

 

  
 

   
 

https://doi.org/10.1177/026553220101800103
https://doi.org/10.1080/15434303.2014.922977
https://doi.org/10.1080/15434303.2014.922977
https://doi.org/
https://doi.org/10.1093/applin/ams074


  Sato: Developing a Vocabulary Size Test for Beginner Learners 47 

Vocabulary Learning and Instruction, 10(1), 30–48. 

 

 

 

Sample of the Vocabulary Size Test for the 1,000-Word Level 
 

 

 

 

 

 

 
 

  
 

  
 

 
Sample of the Vocabulary Size Test for the 1,500-Word Level 
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Sample of the Vocabulary Size Test for the 2,000-Word Level 
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