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Abstract: EFL students tend to have a common problem of insufficient vocabulary. Some studies 

argued that English vocabulary was one of the most difficult areas in terms of learning English. The 

participants (N=1938) were asked to take the English vocabulary tests in spelling, reading, and 

listening. After the tests, vocabulary Quotient (VQ) was used to estimate the actual size of English 

vocabulary of the participants. The findings of this study were generalized as the following: (1) the 

growing rate of English vocabulary in spelling was about 1197 words per year, the growing rate of 

English vocabulary in reading was about 1443 words per year, and the growing rate of English 

vocabulary in listening was about 1402 words per year, (2) the growth of vocabulary size in spelling 

was the least, and (3) the growth of vocabulary size in reading was the greatest. Results of this study 

suggested that English learners did not tend to equally develop their vocabulary sizes in the areas of 

spelling, reading, and listening. 
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1. Introduction 

 

The importance of having proficient English ability has been emphasized nowadays. Based � � � � � � � � � � � � � � � � 	 � � � 

 there were about one billion people learning English in the world, 

and English has become a first or an official language in most countries [3]. In addition, 

English is considered as students
�
 priority to learn a foreign language in the world [13]. 

 

Reading ability has an impact on learning ability. There was a reciprocal causation between 

students
�
 individual cognition and their reading ability. Students

�
 reading abilities was 

associated with their learning abilities [23]. This is the well-known � � � � � � � � � � 
 
 � � � � � �
reading. 

 

If one wanted to learn English well, it would be necessary to acquire sufficient English 

vocabulary. The more sufficient English vocabulary one had, the more proficient one
�
s 

English ability would be [1]. Most college students were required to read different kinds of 

English documents, such as online information and textbooks. Therefore, acquiring 

sufficient vocabulary was an important element of building English ability. 

 

Several assessments were used to measure English learners
�
 vocabulary size, such as the 

Eurocentres Vocabulary Size Test [16, 17], and the Vocabulary Levels Test [19, 20]. Meara 

proposed the concept of V-Size, and the computer software was developed to test English 

learners
�
 vocabulary ability [15]. When the software e-rater was measuring English � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � 


 5]. It was noticed 

that the English vocabulary tests were mostly focused on spelling, recognition, and usage in 

previous studies. For instance, Yes/No question was used to test whether the participants 
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could recognize the word [2, 6, 11, 18]. However, since the guess rate was 50%, Yes/No 

question was not considered as a perfect measurement. Meara and Buxton presented another 

way of assessment: the method of multi-choice [16]; however, no study had yet included the 

test of listening to measure the vocabulary acquisition of English learners. Therefore, when 

Ho and Lin proposed the concept of Chinese character quotient [9], they included the test of 

listening as one of the evaluation methods. 

 

In terms of reading, it was indicated that reading was one of the important methods of 

knowledge acquisition. A total of one million words was found in Brown corpus [21], and 

200 million words in Collins Cobuild corpus were analyzed. If the number of learned 

vocabulary was about 1000 words, the text coverage would be 72%. Therefore, the context 

was commanded about 72%. If the number of learned vocabulary was 15851 words, the text 

coverage would be commanded more than 97.8% [8, 14]. Therefore, the vocabulary size � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � �
 

 

Listening comprehension was playing an important role in a conversational context [22]. 

The unique characteristic of a dialogue had an effect on listening comprehension, that is, the 

features of pronunciation-reduced [7, 12]. The word would not be recognized when 

different pronunciations were presented at the same time [4]. Therefore, listeners would 

need to have strong listening abilities in order to recognize the spoken word. 

 

Ho and Huong proposed the vocabulary quotient (VQ) as a KPI (Key Performance 

Indicator) of EFL teaching and learning [10]. VQ was a quantitative indicator for the 

acquisition of English vocabulary in multiple aspects, including spelling, visual recognition, 

and audio recognition. Based on VQ, one
�
s vocabulary sizes could be estimated. 

 

The purpose of this study was to investigate the developments of English vocabulary sizes 

of junior and senior high school students in Taiwan. This study used VQ and its computer 

software tool to assess vocabulary sizes from the aspects of spelling, reading, and listening. 

 

Three research questions are directing this study:  

R1: How do EFL high school students
�
 vocabulary sizes grow in multiple aspects? 

R2: Which vocabulary size of spelling, reading, and listening do students grow the least? 

R3: Which vocabulary size of spelling, reading, and listening do students grow the most? 

 

The hypotheses of this study are: 

H1: The growths of EFL high school students
�
 vocabulary sizes in multiple aspects are 

greater than 4800 words. 

H2: The growth of vocabulary size of spelling is the least. 

H3: The growth of vocabulary size of reading is the most. 

 

2. Method 

 

2.1 Participants 

 

The participants in this study were selected from the contestants of the National Spelling 

Competition in 2010 (N=1938). 1156 elite students came from 169 junior high schools, and 

782 elite students came from 107 senior high schools. Table 1 showed the composition of 

the participants. From each school, ten or less students with good English ability were 

recommended by the English teachers to participant in the spelling competition. The 

prerequisite for selection was: junior high school students had to complete at least three 
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years of mandatory English classes. Senior high school students had to complete at least five 

years of mandatory English classes. All the contestants had no known hearing problems, and 

had normal or corrected-to-normal vision. 

 

Table 1: Participants of two groups (N=1938) 

Grade Grade 7th~9th Grade 10th~12th 

n 1156 782 

 

2.2 Material 

 

The Ministry of Education in Taiwan had recommended a vocabulary list of 2200 words for 

junior high school students. Basically, all the junior high school English textbooks were 

edited according to this vocabulary list. Thus, this vocabulary list was used as the lexicon to 

test the junior high school students. According to the College Entrance Examination Center 

in Taiwan, 7000 English words were recommended for senior high school students to 

acquire. Between the vocabulary list of 2200 words and the vocabulary list of 7000, there 

were 4800 words in difference. These 4800 new words were used as the lexicon to test the 

senior high school students in the competition. 

 

2.3 Tools 

 

The software of the English vocabulary test based on VQ was used to test the participants. 

Table 2 presents three test models of English Vocabulary Test software [10]. Symbols were 

defined as the following: Et was the target English vocabulary. Ex, Ey, and Ez were 

non-target English vocabulary, and x y z t. Cp(Et) was the corresponding Chinese 

meaning of Et. V(Et) was the English pronunciation of Et. Len(Et) is the length of Et, that is, 

the number of letters used to spell a target English word.  

 

The aim of these test models was to explore the vocabulary acquisition of EFL learners from 

multiple aspects. The purpose of the spelling test was to find out if the examinee could 

correctly spell the English vocabulary when the pronunciation was given. The reading test 

was to test whether the examinee could understand the meaning of the target English 

vocabulary or not. The listening test was to examine the 
� � � 	 � � � � � �

listening ability and 

comprehension of the target English vocabulary. 
 

Table 2: The test models of English vocabulary test 

Test Model Description 

Spelling test Given Cp(Et), Len(Et), and V(Et). 

Examinee is asked to key-in Et. 

Reading test Given Et and the choices of Cp(Et), Cq, Cr and Cs in random sequence. Cp(Et) 

was the target choice, and Cq, Cr and Cs were the wrong choices. 

Examinee was asked to choose the target choice. 

Listening 

test 

Given V(Et) and the choices of Cp(Et), Cq, Cr and Cs in random sequence. 

Cp(Et) was the best choice which matched the given V(Et). Cq, Cr and Cs were 

the wrong choices. 

Examinee was asked to choose the target choice. 

 

The Statistical Package for the Social Science (SPSS) v.18 for Microsoft Windows was used 

to provide descriptive statistics and the distributions of scores. For research question 1, 2, 

and 3, descriptive statistics were utilized to provide mean scores and standard deviations of 

three tests for both samples. 
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2.4 Design 

 

This study was a normative survey. The researcher was interested to investigate the current 

phenomena of English vocabulary acquisition among elite Taiwanese junior and senior high 

school students. VQ would be used to estimate the size of English vocabulary of the 

participants. 

 

2.5 Procedure 

 

The experiment was embedded in the National Spelling Competition in 2010. Three 

different types of English vocabulary tests were used to evaluate the participants. Every test 

had 100 questions and was worth 100 points. Before the tests, participants had already 

known how to use the software. Spelling test had to be finished in 20 minutes, while the 

reading and the listening test had to be finished in 10 minutes, respectively. After the test, 

the scores of English vocabulary tests would be collected by computers. 

 

3. Results 

 

Fig. 1 presented the histograms of scores of three English vocabulary tests for all senior high 

participants. Fig. 2 illustrated the test results of all junior high participants. The horizontal 

axis was the scores of the tests and the vertical axis was the number of participants. 

Distribution curves were also illustrated in Fig. 1 and 2. Results showed that the distribution 

of scores of spelling, reading and listening tests were all negative skewed. 

 

(a) Distribution of Spelling.                  (b) Distribution of Reading.                (c) Distribution of Listening. 

Figure 1. Distribution of three aspects for senior high participants 
 

  
(a) Distribution of Spelling.                  (b) Distribution of Reading.                (c) Distribution of Listening. 

Figure 2. Distribution of three aspects for junior high participants 
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Table 3 presented the means of the two groups, their standard deviations, and the scores of 

spelling, reading, and listening. It was found that the standard deviations of spelling were 

the greatest among the three tests, and that the means of spelling were the smallest among 

the three tests. From the viewpoint of the mean scores, the sequence of hard-level was 

spelling, listening, and reading. These outcomes appeared both in the group of junior high 

school students and senior high school students.  

 

Table 3: Descriptive statistics for the all participants (N=1938) 

Spelling Reading Listening  

Group 

 

n M SD M SD M SD 

Grade7th~9th 1156 71.84 25.99 92.51 10.64 90.89 11.90 

Grade10th~12th 782 60.41 25.82 84.81 13.48 81.57 15.17 

 

Based on data in Table 3 and the method of estimating vocabulary sizes proposed by Ho and 

Huong [10], the estimated vocabulary sizes were calculated in Table 4 for both groups. Note 

that estimated vocabulary sizes of spelling, reading, and listening were all different. Senior 

high school students and junior high school students also differed in the areas of spelling, 

reading, and listening. 

 

The difference of the means showed the growth of average vocabulary size between senior 

high students and junior high students. These results were for research questions 1, 2 and 3. 

The growth of vocabulary size of spelling between junior and senior high school students 

was 3591 words. The growth of vocabulary size of reading between two groups of the 

participants was 4328 words. The growth of vocabulary size of listening between the two 

groups was 4206 words. Thus, H1 was not supported. H2 and H3 were supported. 

 

Table 4: Estimated vocabulary sizes for the all participants (N=1938) 

Spelling Reading Listening   

n min max M min max M min max M 

Grade7th~9th 1156 22 2200 1509 418 2200 1943 682 2200 1909 

Grade10th~12th 782 2248 7000 5100 3496 7000 6271 3112 7000 6115 

Difference of M    3591   4328   4206 

 

Figure 3 presented the minimum, the maximum, and the mean of vocabulary sizes of three 

tests for each group of the participants. It was found that some participants performed better 

in reading and listening, but not in spelling. The range between the maximum and the 

minimum was large in every aspect of each group of the participants. 

 

 
Figure 3. The min, max and mean of vocabulary sizes of three aspects 
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4. Discussion 

 

Based on data in Table 4, the growth of vocabulary size of spelling was 3591 words. The 

growth of vocabulary size of reading was 4328 words. The growth of vocabulary size of 

listening was 4206 words. The growing rate of spelling was about 1197 words/year. The 

growing rate of reading was about 1443 words/year. The growing rate of listening was about 

1402 words/year. They were far from the native speakers. The growths of EFL high school 

students
�
 vocabulary sizes in multiple aspects were not found to be greater than 4800 words. 

Thus, H1 was not supported. The growth of vocabulary size of spelling was found to be the 

least. H2 was supported. The growth of vocabulary size of reading was the greatest. H3 was 

supported. 

 

Based on Fig. 1, 2, and 3, there were many junior and senior high students who had low 

vocabulary sizes.  These students might have Matthew effects in reading [23]. Using VQ 

software tool, EFL teachers could find out if the students had low vocabulary sizes. After 

identifying the problems, necessary teaching and learning could be carried out to solve 

problems. 

 

There were some limitations in this study. The number of participants was small, and only 

three linguistic aspects of English vocabulary were investigated. Since the lexicons in this 

study were set as 2200 words for junior high school students, and 7000 words for senior 

high school students, the estimated vocabulary sizes were within these boundaries. If any 

participants had the lexicon greater than 7000 words, this study would not be able to 

measure the actual the size of the lexicon. 

 

This study could have both theoretical and practical contributions. Vocabulary quotient 

could become an effective indicator to estimate the actual vocabulary size of English 

learners. As the research results had showed that English learners might not grow equally in 

the areas of spelling, reading, and listening, English teachers might want to consider 

offering more instructions for students to strengthen their weakness in spelling. 
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