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A Follow-up Study on the Developmental Change of
Word Meaning Comprehension

Sukeyori SHIBA, Hiroyuki NOGUCHI and Tadashi SHIBAYAMA

The purpose of this paper is to report the results of statistical analysis which was per-
formed to investigate the developmental change of the comprehension of word meaning.
After the first test had been administered to the pupils of the first grade at the three public
elementary schools on 1977, the follow-up tests were succesively administered every year to
the same group of subjects until 1985. The latent trait model was applied in order to esti-
mate the ability of each subject in terms of an ability parameter. The statistical structure
of the distribution of these ability parameters were analyzed with regard to grade, age, sex,

and other variables.
differences of the developmental changes.
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12 RSB GERE R O AR AR

N1 N2 NS /N4 N5 N6 == ] 7 2 3

1 36 5 10 10 4 23 7 0 0

=z 2 41 46 10 12 13 14 14 13 1
3 41 46 47 25 14 11 151 148 150

i 4 30 31 35 39 17 17 4 3 4
5 26 32 32 37 44 37 22 19 21

[ 6 64 66 68 82 76 81 21 21 19
7 16 16 37 34 33 39 39 32 34

b 8 59 70 71 72 66 74 74 72 74
9 145 145 145 145 145 145 145 145 145

# 13 ZBREBGIESRE T O REMEOFEETE
2 P
1 N2 AN ! /NG N6 a1 th 2 i1 3
1 —3.79 1 —-3.17 | —-2.82 | —1.78 | —1.10 { —0.70 0.08 — —
= 2 —3.85} —3.25 —2.46| —1.38| —0.98 | —0.71 | —0.05 0.38 2.56
3 —3.83{ —3.19| —2.56 | —1.57 | —0.59 | —0.09 | —0.10 0.45 1.38
B 4 —3.81 | —3.25| —2.50 | —1.72 | —1.14 | —0.69 0.50 0.45 1.38
5 —3.88 —-3.08| —2.52 | —1.63 | —1.08 | —0.71 | —0.13 0.46 1.36
] 6 —3.78 { —3.21 | —2.54 | —1.68 | —0.95| —0.49 | —0.14 0.53 1.36
7 —3.81{ —-3.38| —2.60| —1.67 | —0.97 | —0.61 0.03 0.53 1.47
biig 8 —3.83| —3.25 —2.54 | —1.57 | —1.10 | —0.57 | —0.04 0.50 1.43
9 —3.85| —3.27| —2.55| —1.76 | —1.05| —0.66 | —0.11 0.40 1.28
14 ZEARIBUNEEBRRE O REEE O S48 O B R %
= F

it N2 /N3 N4 N5 NG ==} b 2 3

1 0.47 0.45 0.92 0.39 1.10 1.09 1.07 — —

% 2 0.51 0.63 0.65 0.79 0.60 0.70 1.16 1.17 —
3 0.53 0.61 0.71 0.97 0.89 1.28 1.11 1.04 1.13

5 4 0.65 0.49 0.55 0.81 0.93 1.17 0.57 0.96 0.80
5 0.56 0.70 0.53 0.75 0.91 0.92 1.34 1.08 1.33

[ 6 0.50 0.52 0.58 0.70 0.76 0.95 1.21 1.41 1.33
7 0.60 0.58 0.64 0.75 0.85 0.82 0.92 1.00 1.05

ﬁi 8 0.54 0.53 0.56 0.74 0.85 1.00 1.05 1.05 1.23
9 0.52 0.59 0.59 0.71 0.82 0.90 0.95 1.09 1.21
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OBS AGE SEX THETA1 THETA2 THETA3 THETA4 THETAS THETAS6 THETA7? THETA8 THETA9 ALPHA BETA

1 ~4.01 =2.24 =-2.21 -0.67 -0.50 1.17 1.15 1.27 2.89 0.15 10.5
2 -4.61 =3.94 =-2.44 ~2.62 -1.35 -1.33 ~-1.07 =-0.54 0.29 0.11 13.5
3 -3.59 =-2.99 ~2.37 =-1.16 ~0.76 -0.29 0.55 1.22 2.17 0.14 11.2
4 ~46.83 ~4.25 =3.46 ~-2.70 =~1.20 -0.96 -0.43 0.08 0.16 0.13 12.9
5 . -4.16 -3.31 -3.21 -2.16 -~1.55 ~0.87 0.31 0.74 2.59 0.16 11.7
& -3.89 -2.91 =-2.12 -1.10 -0.18 =-0.03 0,03 1.39 1.45 0.13 11.3
7 ~4.,06 -3.21 -2.52 =-1.71 -1.60 -1.13 -~0.44 -0.29 0.48 0.10 13.1
8 -3.37 =-2.16 -0.83 -0.78 0.62 1.11 1.76 3.35 4.02 0.17 9.6
k4 ~-4.14 -3.52 =-2.27 ~-1.86 =1.00 ~0.67 0.36 1.23 2.09 0.15 11.5
10 . -3.72 =2.97 =-2.63 -2.01 =-1.44 ~0,63 0.28 0.31 0.94 0.12 12.3
11 -3.29 =2.50 =-2.60 =-1.02 =-0.49 -0.29 0.04 .97 2.29 012 11.3
12 ~4.75 ~4.12 =3.73 -2.17 -2.25 ~1.68 =-1.46 -1.17 0.23 0.1 14.2
13 . -3.85 -3.65 -3.50 -1.86 ~=1.35 -0.91 ~-1.11 0.24 0.28 0.1t 13.2
14 ~-3.66 =-2.52 ~2.04 -1.31 -0.21 0.98 0.69 1.23 1.63 0.13 10.9
15 ~-4.76 =4.33 -3.37 -2.9% ~-1.69 -1.73 -1.29 -0.74 1.02 0.13 13.4
16 ~4.00 =3.69 =-2.72 -2.25 -0.81 -0.61 0.47 0.29 0.97 0©0.13 12.2
17 . -4.30 =4.42 -3.12 -2.56 -1.87 -2.03 -1.06 ~1.11 0.19 0.11 14.2
18 . ~-3.43 =-3.53 ~3.20  =1.51 =1.43 -~0.59 ~0.53 Q.66 1.14 0.12 12.3
19 . -3.59 =-2.70 -1.79 -1.30 0.00 0.45 1.76 2.61 3.18 0.17 - 10.2
20 ~-3.72 ~3.44 ~3.28 -2.09 -2.03 =-0.60 -~0.53 -0.38 0.56 0.11 13.2
21 . -4.25 -4.06 =2.97 -2.90 =1.56 =1.10 =0.67 =0.47 0.68 0.12 13.2
22 . ~4.17 -3.09 =3.02 =-2.84 =1.60 =1.44 =-0.69 -0.12 0.44 0.11 13.5
23 . -3.72 -2.27 -2.65 -1.80 =-0.78 ~0.30 -0.75 ~-0.29 0.44 0.09 13.2
24 . -4 .46 ~3.27 =3.00 =2.57 =1.70 -1.50 -0.94 -0.50 .12 0©0.10 13.9
25 B -4.20 -3.71 -1.50 =1.56 =1.02 -~0.52 1.00 1.58 2.75 0.16 1t1.2
26 . ~4.32 =4.06 =~-2.77 =-2.27 -1.85 -1.28 -0.43 0.05 0.70 0.13 13.1
27 -4.25 -3.35 =-2.57 =~-2.28 +-1.73 -1.46 =-1.16 =-0.32 ~0.79 0.09 14.7
28 B ~-3.54 =-2.86 =-2.65 -1.68 =-0.74 -0.54 0.49 0.93 2.68 0.14 11.4
29 . -4.27 =-4.01 -3.23 =-2.59 =1.63 -1.04 -1.29 -1.23 0.13 0.10 14.3
30 ~-3.60 ~-3.11 =-2.73 =-1.77 =1.30 -0.65 =-0.32 -0.83 0.01 0.09 13.7
31 -3.32 =2.92 =2.34 =0.64 0.01 1.33 2.20 2.74 2.88 0.17 10.2
32 -4 .47 =~6.39 =3.28 -2.42 =-1.40 +-1.93 -1.83 -1.33 -1.18 0.08 16.0
33 ~-3.86 ~3.67 =3.39 -1.84 =1.01 ~1.15 -~0.49 0.28 1.28 0.13 12.6
34 =-3.90 ~2.74 ~1.70 =1.16 0.09 0.46 1.24 1.66 3.72 0.16 10.5
35 . -4.59 =~3.38 =2.68 =-1.49 -0.98 -1.08 =0.28 0.14 0.76 ©0.12 12.7
36 ~4.25 =3.63 -3.06 =-2.47 =1.75 =~-1.45 +=1.07 =-0.94 0.29 0.10 14.1
~-3.91 =-2.37 -1.73 =0.78 0.31 =0.26 0.92 2.33 3.56 0.16 10.4

38 . -3.76 -2.93 ~2.39 -~1.03 =-2.08 -1.46 -0.82 -0.51 0.09 15.0
39 -3.58 -3.07 ~2.92 -1.62 =1.20 =-0.31 0.37 0.73 2.05 0,14 11.7
40 ~5.09 ~4.72 -~-2.81 -2.41 -1.86 ~2.15 -0.69 =-0.53 0.70 0.13 13.5
41 -4.17 =-3.35 -3.12 =-2.84 ~1.92 ~-~1.60 =0.82 -0.25 1.51 0.13 13.2

~-3.78 =3.52 -2.63 ~1.95 ~1.32 =-0.15 0.54 Q.61 1.7 0.14 11.9
-3.64 =-2.80 -1.85 =-1.67 =-0.68 -1.00 0.74 1.17 1.93 0.13 11.6
~3.09 -2.46 -1.80 0.00 1.07 1.57 1.11 2.33 3.61 0.16 9.9
~-3.93 -3.98 -3.13 ~2.60 =-1.88 =~2.35 =~1.57 -1.47 -0.28 0.09 15.7
~3.33 =-2.96 =-2.81 =1.41 =0.75 =~0.66 =~0.26 -0.03 0.46 0.10 12.9
~-4.11 =-2.68 =-2.16 =~1.22 +-0.32 =0.12 0.52 0.95 1.99 0.13 11.5
~3.94 =~2.69 =-2.36 -1.73 -1.48 ~0.83 ~0.16 =0.04 1.11 0.11 12.8
~3.89 -3.76 -2.71 ~2.49 -1.34 -1.58 =0.48 0.38 1.21 0.13 13.0
-4.39 =-2.89 -2.85 =-1.64 ~-1.43 =~0.95 ~1.11 +0.51 0.60 0.10 13,7
~4.48 ~4.30 =-3.28 =~2.25 =2.00 ~2.33 ~1.60 -0.75 =0.60 0.10 15.2
~4.00 -3.17 -~-2.67 -1.93 =-0.93 =-0.56 0.17 0.23 0.49 0.11 12.8
~-3.58 =-2.89 -2.38 -0.76 =-0.39 0.94 0.76 1.36 2.75 0.15 11.0
~-3.54 =~3.50 -2.28 -1.69 -0.78 0.09 0.45 1.07 1.74 0.14 11.8
-4.07 =3.06 =~2.50 =-2.05 ~1.60 ~0.44 -0.63 0.04 1.17 0.12 12.9
-4.80 =3.79 =~3.22 -1.90 =2.00 =-2.25 =-1.76 ~=1.42 -0.39 0.09 15.7
-2.93 =-1.52 -1.02 0.39 1.30 1.92 2.92 3.21 4.75 0.18 9.2
~3.88 =3.69 =3.13 =-2.22 =2.15 =1.92 -1.11 -0.89 -0.62 0.09 15.4
~-3.89 ~3.42 =2.80 =-2.03 =-0.87 ~1.27 =0.95 =~-0.09 1.19 0.114 13.1
~-3.29 =-2.96 -2.23 -2.00 -=1.25 -~0.44 ~0.18 1.46 1.50 0.12 12.0
~3.56 -3.28 -2.38 -1.88 0.02 =0.03 0.63 1.65 2.80 0.16 11.2
~5.07 -3.69 -3.11 =-2.39 -2.15 =1.19 ~0.42 =-0.29 0.27 0.13 13.6
~4.30 ~4.23 ~-3,02 -3.09 =-1.98 -2.33 ~-2.17 -1.77 =-1.11 0.08 17.5
-4 .26 -3.61 ~3.08 =~2.09 =1.94 =1.29 =0.49 0.18 0.51 0.12 13.4
~-3.36 =-2.95 =-2.03 -1.16 =0.80 0.01 0.68 1.54 1.74 0.13 11.6
-3.12 =-2.89 =1.92 -1.62 -0.46 =-0.57 0.36 0.78 1.36 0.11 12.1
~4.13 ~3.,87 =2.43 -1.28 —-1.97 =-0.92 +~0.22 Q.02 0.84 0.12 13.1
-4.05 -2.63 =1.89 ~-1.41 =-=0.77 =-0.40 0.34 ©.84 1.76 0.13 12.0
~-3.69 -3.16 -2.34 ~-0.66 =-0.13 0.29 1.00 1.50 2.23 0.1% 11.2
~3.10 =2.62 =-2.31 =-0.38 0.62 0.47 1.30 1.87 2.32 0.14 10.7
~-3.78 ~-3.22 -2.93 -1.85 =~1.66 =0C.79 -0.64 G.01 0.66 0.11 13.4
~3.48 =-2.76 =-2.54 =-0.94 =0.91 ~0.66 0.48 1.01 1.05 0.12 12.1
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THETA1

~-3.96
-3.70
-3.86
-3.76
-4.12
~-3.70
-4 .54
-3.66
-3.61
-3.59
-2.93
~-3.66
-3.50
-4.53
-3.89
-3.90
~-3.77
-4 .96
-4 .55
-4.19
~3.35
-2.50
-3.94
-3.70
-3.67
-4.02
~-5.30
-3.90
-3.85
-3.78
-4.02
-2.85
-3.35
-4.22
-4.09
-3.50
-3.76
~4.15
~-3.84
=3.45
-4 .41
-3.40
~3.45
~3.48
~-3.12
=-3.92
~4.25
-3.76
-4 .58
-3.97
-3.31
~-3.36
-4.23
-2.90
-4 .35
~-3.97
-2.80
~3.77
=4.15
-2.82
-3.81
=-3.71
-3.85
-3.13
-3.96
-3.80
~3.47
-l 17
-3.00
-2.90
-2.42
-3.28
-3.11

THETAZ

=-3.46
-3.78
-3.29
-3.20
-3.78
-2.99
-4.15
-2.83
=-3.24
-3.13
-2.97
-3.06
-3.29
-3.92
-3.59
~3.14
~3.60
-4.03
-3.84
-2.96
-1.52
-2.26
-3.52
-3.71
-2.88
-3.37

-2.558
-2.14
-2.89
-2.58

THETA3

—=2.44
-2.99
-2.71

-2.08
-2.58
-2.47
-3.43
-2.52
-1.98
-2.30
=-2.45
-1.05
-2.62
-2.98
-3.13
-2.59
~3.40
-3.76
-3.54
-3.25
-1.77
-0.83
=-3.14
-2.64

-2.00

-2.00
~2.96
-2.52
-2.65
~-2.36
-2.18
-2.17
-2.44
-2.33
-1.81

-1.74
-2.01

-1.65

HE o3
THETA4 THETAS THETA6
-1.72 =-0.87 -0.87
-2.41 —2.47 -1.94
-1.73 =1.47 -1.20
-1.49 =0.43 -0.44
-2.26 =1.43 ~1.49
~-1.55 =0.82 -0.24
-3.,07 -2.36 -1.84
-2.09 =1.08 -0.57
-1.92 =-0.79 0.00
-0.69 <-0.31 0.12
-1.51 -0.39 -0.36
-1.36 <=0.07 0.26
-1.77 =0.92 0.05
-2.80 ~-1.81 =-1.29
-1.90 =-1.29 =-0.51
-1.89 -1.11 -0.82
-2.76 -2.71 -1.83
-3.35 -1.92 -1.97
~3.37 =-2.77 -1.71
-2.83 =2.13 =1.42
-0.92 =0.40 0.00
-0.02 0.73 0.33
-1.58 =1.51 -1.50
-0.81 =0.86 =-0.99
-0.89 =1.04 =-0.70
-2.15 =-1.22 =0.75
-2.09 =1.22 =-0.58
-1.52 =1.11 =~0.72
-2.94 =-2.77 =-2.17
-1.40 =0.59 0.07
-2.19 -1.02 =-0.90
-1.56 -0.93 -0.35
~-2.35 -1.68 =-1.26
-2.22 -1.94 =-2.00
-1.63 -0.68 =-0.48
-1.56 =-0.82 =~0.94
-1.19 =-0.80 -0.87
-2.25 =-1.08 =0.73
~1.59 =0.47 -0.19
-1.83 =1.74 =-1.21%
-2.73 ~-1.56 ~1.18
-0.62 1.15 1.67
-1.45 ~0.72 0.62
-1.72 =-1.13 =-0.67
-1.09 =0.05 0.48
-1.37 =-0.88 -0.06
-2.12 =-1.79 -1.00
-1.83 -1.73 -1.07
~-2.30 -1.88 -1.31
-1.35 =1.21 =0.88
-1.01 =-0.50 =0.07
-1.37 =-0.81 =0.59
-1.92 =-1.32 -1.04
-1.21 0.56 0.70
-2.42 =-1.94 =-2.23
-2.52 =-1.56 -1.50
-0.51 0.33 1.37

0.03 =0.63 =-0.32
~2.35 -1.45 =-0.94
-1.70 =-0.91 -0.94
-1.84 =0.49 0.88
~-2.49 =1.60 =-0.96
-1.62 =-1.47 =0.43
-1.46 =-0.65 =~0.50
-1.05 -1.13 =-0.72
-1.41 -1.26 =0.16
-1.59 =-1.37 =-0.38
~-1.77 -0.97 -0.81
-1.41 -0.07 =-0.01
-0.95 1.07 0.64
-0.77 =-0.0t% 0.49
-1.48 +-0.67 =-0.19
~0.93 1.30 1.30

ERBRHOFEECET 5B

THETA?7

0.00
~0.64
-0.%94

0.89
-0.67
-0.30
~1.88

-1.23
1.43

-1.29

0.38

0.47
0.54

~0.75
1.49
-0.28
-0.39
0.81
0.40
0.31
0.25
0.25
-0.08
1.45
0.87
0.09
2.20

THETA8 THETA® ALPHA

0.23
-0.33
~0.22

1.27
-0.37

0.46
-1.58
=0.04

1.11

1.37

0.81
1.49

0.55

0.14
-0.02
~0.59

2.20

1.25

0.26

2.75

1.74
-1.08
-0.08

0.00

0.66

0.85

0.42
~0.56

1.87
~0.41
-1.03

1.70

0.71
-0.09
-0.04

1.79

0.34

0.76

0.59

0.79

0.05

0.32

1.04
~0.46

1.94

1.72

1.00

3.26

1.31

0.18
6.27

0.46
0.35
1.49
1.94
1.42
-0.80
0.06
2.79
1.53
1.91
1.10
-~0.99
1.40
1.71
1.79
0.54
0.92
0.46

-1.25

3.33
2.07
1.32
2.90
2.54
0.83
0.38
0.83
1.04
2.21
1.62
0.25
2.83
0.78
0.89
3.39
1.45
0.71
1.27
3.13
0.80
1.11
2.73
2.27
1.56
1.31
1.70
1.51
2.98
2.45
1.61
2.97

0.12
0.12
0.11

0.14
0.09
0.12
0.09
0.10
0.16
0.13
0.10
0.14
0.14
0.11

0.11

0.10
0.08
0.10
0.11

0.08
0.13
0.13
.10
0.10
0.11

0.13
0.14
0.09
0.11

0.15
0.14

c0.12

0.11
0.09
0.13
0.11
0.12
0.10
0.11

0.10
0.10
0.16
0.13
0.12
0.16
0.16
0.1

0.10
0.12
0.13
0.11

0.11

o.11

0.14
0.11

0.10
0.15
.12
0.12
0.10
0.17
0.12
0.12
0.14
0.14
0.11
0.11
0.14
0.09
0.14
0.12

0.17

14.2
13.5

12.6
12.8
14.0
14.9
11.4
12.6
12.0
13.3
15.6
12.3
12.5
12.5
13.9
13.0
13.8
15.4
10.6
1.7
12.9
11.1
1.7
14.3
14.1
13.8
12.8
11.8
12.7
14.3
11.0
14.6
14.5
10.9
12.5
13.8
13.4
11.4
13.5
13.0
12.1
12.4
12.7
12.9
12.6
12.9
11.0
11.2
12.5
10.6
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