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rank level item.n vocab location rank level item.n vocab location

1 400 16 -4.43 101 800 27 -0.44

2 400 10 -4.01 102 800 29 -0.43

3 400 4 -3.82 103 800 32 -0.42

4 400 11 -3.80 104 400 20 -0.41

5 400 13 -3.47 105 800 36 -0.39

6 400 24 -3.26 106 800 35 -0.38

7 400 6 -3.26 107 400 11 -0.38

8 400 3 -3.08 108 800 23 -0.34

9 400 11 -3.08 109 400 13 -0.34

10 800 32 -2.89 110 800 22 -0.34

11 400 10 -2.76 111 400 6 -0.28

12 400 15 -2.72 112 400 12 -0.26

13 800 35 -2.66 113 400 6 -0.24

14 800 35 -2.56 114 400 2 -0.24

15 400 8 -2.49 115 400 17 -0.22

16 400 15 -2.45 116 800 29 -0.20

17 800 24 -2.36 117 800 32 -0.18

18 400 17 -2.22 118 800 37 -0.15

19 400 1 -2.15 119 800 39 -0.15

20 400 9 -2.15 120 800 32 -0.11

21 800 30 -2.12 121 800 29 -0.11

22 400 2 -2.11 122 400 6 -0.09

23 400 2 -2.09 123 800 28 -0.06

24 400 5 -2.07 124 400 17 -0.06

25 800 22 -2.06 125 400 4 0.00

26 400 9 -2.01 126 800 23 0.02

27 400 1 -2.01 127 400 9 0.02

28 400 9 -2.01 128 800 33 0.03

29 400 5 -1.96 129 800 30 0.05

30 400 10 -1.95 130 400 5 0.06

31 400 10 -1.92 131 400 7 0.06

32 800 22 -1.89 132 800 37 0.08

33 400 11 -1.86 133 800 36 0.10

34 400 2 -1.78 134 800 36 0.10

35 400 16 -1.76 135 800 21 0.12

36 400 20 -1.74 136 800 36 0.13

37 800 26 -1.69 137 400 2 0.15

38 400 7 -1.69 138 400 11 0.19

39 800 26 -1.69 139 800 30 0.19

40 800 31 -1.67 140 800 39 0.22

41 400 13 -1.66 141 400 13 0.26

42 400 2 -1.66 142 400 10 0.31

43 400 15 -1.66 143 400 9 0.31

44 400 19 -1.61 144 800 23 0.32

45 800 26 -1.61 145 800 29 0.32

46 400 12 -1.61 146 400 10 0.33

47 800 21 -1.59 147 800 23 0.33

48 400 14 -1.59 148 400 12 0.34

49 400 6 -1.58 149 800 24 0.34

50 400 1 -1.56 150 800 24 0.35

51 400 20 -1.56 151 400 19 0.37

52 800 21 -1.53 152 800 37 0.38

53 800 23 -1.50 153 800 27 0.42

54 400 1 -1.42 154 800 39 0.42

55 800 33 -1.40 155 400 5 0.43

56 800 31 -1.39 156 800 35 0.46

57 800 30 -1.38 157 400 20 0.49

58 400 7 -1.37 158 800 32 0.52

59 400 9 -1.36 159 800 36 0.53

60 400 15 -1.35 160 800 21 0.55

61 400 7 -1.30 161 400 13 0.55

62 400 12 -1.29 162 800 32 0.61

63 400 5 -1.28 163 400 20 0.61

64 800 22 -1.26 164 800 33 0.61

65 400 16 -1.25 165 800 31 0.62

66 400 18 -1.17 166 800 36 0.63

67 400 13 -1.09 167 800 37 0.63

68 400 7 -1.08 168 800 37 0.67

69 400 19 -1.08 169 800 26 0.68

70 400 7 -1.03 170 400 6 0.71

71 400 4 -1.01 171 800 40 0.78

72 800 29 -1.00 172 800 25 0.80

73 400 4 -0.97 173 800 40 0.80

74 400 12 -0.96 174 800 30 0.87

75 800 23 -0.95 175 800 27 0.88

76 800 35 -0.95 176 800 27 0.89

77 400 4 -0.94 177 800 39 0.89

78 400 19 -0.87 178 800 40 0.89

79 400 11 -0.86 179 800 38 0.91

80 400 1 -0.84 180 800 40 0.95

81 400 15 -0.82 181 800 40 0.96

82 800 33 -0.79 182 800 40 0.98

83 800 22 -0.77 183 800 31 0.98

84 400 12 -0.73 184 800 35 1.00

85 400 4 -0.73 185 400 17 1.01

86 800 30 -0.70 186 800 39 1.07

87 800 21 -0.69 187 400 16 1.07

88 400 17 -0.69 188 800 39 1.08

89 400 16 -0.65 189 400 20 1.09

90 800 26 -0.61 190 800 27 1.11

91 800 31 -0.59 191 800 37 1.15

92 400 16 -0.58 192 400 19 1.20

93 800 31 -0.52 193 800 33 1.27

94 400 5 -0.52 194 400 17 1.31

95 400 19 -0.50 195 800 26 1.34

96 800 29 -0.49 196 800 27 1.49

97 400 15 -0.46 197 800 24 1.50

98 800 22 -0.46 198 800 24 1.53

99 800 34 -0.45 199 800 21 1.54

100 400 1 -0.44 200 800 33 2.89

The indices of range, frequency, and dispersion 

are commonly used criteria to arrange the 

vocabulary items in word lists. However, much 

research reveals that compiling word lists solely on 

these indices fail to precisely reflect learners’ 

vocabulary knowledge in them. 

     The present study aims to develop a word list for 

Japanese elementary school students corresponding 

to their vocabulary knowledge. For this purpose, 

vocabulary size of 3,095 Japanese elementary 

school students was measured for three years. 

Based on the data, the equated item-measure value 

calculated with the use of the common item design 

in the item response theory (IRT) was adopted as 

the criteria to order the words of the list. 

02 Process of List Development

Participants N = 3,095

3rd

grade

4th

grade

5th

grade

6th

grade

2018 262 243 695 527

breakdown 32, 34, 

36, 35, 

58, 30, 

30, 7

91, 58, 

31, 31, 

23, 9

68, 171, 

76, 90, 

72, 58, 

67, 41, 

41, 11

70, 74, 

90, 50, 

59, 71, 

33, 33, 

34, 13

2019 126 133 199 237

breakdown 33, 33, 8,

8, 44

30, 30, 8,

7, 58

29, 29, 7,

8, 58, 68

40, 40,

17, 8, 5,

59, 68

2021 126 142 210 195

breakdown 5, 57, 64 7, 59, 76 45, 7, 58,

87, 13

46, 7, 58,

84

Materials I: Vocabulary List

 authorized English textbooks for elementary 

school students

 classroom English dictionaries

 picture books

 authorized textbooks for 1st-year junior high 

school students

 picture dictionary

 vocabulary lists for L1 (first language) children

Type Token

textbook for 3rd & 

4th graders
757 7,328

textbook for 5th & 

6th graders
934 11,950

classroom English 

dictionaries
2,577 36,278

textbook for JHS 

students
1,948 18,981

picture book 2,591 24,075

L1 coursebook 3,266 51,048

Picture Dictionary 5,951 -

L1 vocabulary list 1,964 -

Total 8,902 196,211

Materials II: Vocabulary Test

 sampling 40 questions from the list = 1 question 

representing 20 words

 four-item multiple-choice format

 distractors chosen from the same part-of-speech in 

the same frequecy band. 

 division of the test into two halves (400 WL & 800 

WL)

 word read aloud twice by a professional native 

English speaker with narration experience

03 IRT-based Test Equation

 transforming different tests onto a common scale 

for score comparison = enabling comparison of 

scores across varied test forms

 Item Anchoring Design

 utilizing fixed items (anchor items) common to 

different test forms

Adopted from Hirai (2018) p.101

 incorporating new items with the fixed items to 

establish a basis for equating

 development of 6 test forms: 2018 Version A&B, 

2019 Version A&B, 2021 Version A&B

 focus on 8 fixed items and 32 other vocabulary 

items across six test forms

Mean SD
Person 

Reliability

Person 

Separation

2018

A

400WL 13.50 3.90 .72 1.60

800WL 8.70 4.30 .76 1.79

2018

B

400WL 15.50 3.10 .65 1.37

800WL 10.50 3.40 .69 1.48

2019

A

400WL 14.00 3.30 .73 1.63

800WL 10.00 4.20 .76 1.80

2019

B

400WL 14.60 3.70 .73 1.65

800WL 11.90 4.10 .80 2.03

2021

A

400WL 12.20 5.40 .84 2.30

800WL 10.10 4.00 .78 1.86

2021

B

400WL 13.90 4.60 .81 2.09

800WL 10.30 4.50 .79 1.96

misalignment between item numbers (item. n) and 

item difficulty levels (location)

moderate correlation (r = .45, p < .001)

 limitations of vocabulary lists based on frequency 

and range

 larger misalignment is observed between item

numbers and item difficulty in vocabulary that is 

perceived as easy for children

➢ pencil (item. n = 16; location = -4.42)

➢ badminton (item. n = 24; location = -3.25)

➢ triangle (item. n = 32; location = -2.88)

➢ movie (item n. =35; location = -2.65)

➢ baseball (item. n = 24; location = -2.36)

 difficulty influenced by factors beyond frequency 

and usage range
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