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This paper examines the results of the questionnaire on reading
ability, which was formerly analyzed in Nakamura (1998) using raw
scores, from the viewpoint of the Rasch measured scores. In the Rasch

analysis, the basic requirements for measuring are as follows:

1) the reduction of experience to a one dimensional abstraction

2) more or less comparisons among persons and items

3) the idea of linear magnitude inherent in positioning objects
along a line

4) a unit determined by a process which can be repeated without
modification over the range of the variable (Wright and Masters
1982, p. 3)

In the present research, with these requirements in mind, we deal
with the rating scale data by focusing on the idea of linearity. On the
continuum of the scale, we look at the teachers’ latent idea towards
items (in the usual case “item difficulty”), and the teachers’ expressed
attitude towards items (in the usual case “person ability”). On the
same continuum we look at the probability of 50% between the latent
idea and the expressed attitude.

Nakamura (1998) was able to find six factors using raw scores, and
concluded that we need to reconsider the relationship of each factor
in practice depending on the situation of the individual institution.

Our present research attempts to provide a different result of the
factor analysis, and attempts to question previous conclusions. In
addition, the difference between Japanese and Non-Japanese teac-

hers towards the items will be reported.



1. Factor analysis results

First, let us look at the factor analysis results. Tables 1-5 below
show the results of factor analysis. The first factor in Table 1, which is
composed (if we take items with factor loading over .30) of items 17,
15, 18, 16, 9 and 27, can be called Authentic Material Reading Ability.
In particular, in the factor plot, A, B, C (17, 15, 18) cluster distinctively
and contribute to this factor. All of the items included in this factor
deal with contents of reading material, yet they should be presented
as they are without being adjusted or modified for less able students.
[tem 27 (comprehension) was intentionally eliminated from this factor

naming process, and is put into another factor.
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Table 1

Factor 1 from principal component analysis of standardized residual
correlations for items (sorted by loading)
Factor 1 explains 3.34 of 24 variance units

INFIT OUTFIT | ENTRY
FACTOR | LOADING | MEASURE MNSQ MNSQ | NUMBER ITEM
1 .69 59.4 1.08 1.07 A 17 journals
1 .60 60.3 1.04 1.03 B 15 editorials
1 .59 59.9 .97 .96 C 18 literature
1 41 50.7 .84 .82 D 16 articles
1 37 60.1 .80 .79 E 9 academic
1 .33 51.9 .78 .76 F 27 comprehensn
1 25 58.7 77 77 G 2 predict
1 21 51.6 1.08 1.10 H 10 authentic
1 .14 52.1 137  1.37 I 7 schemata
1 11 27.8 1.01 1.09 J 19 main ideas
1 .05 43.3  1.07 1.01 K 25 topic sntnc
1 —.65 53.8 1.08 1.08 a 6 grammar
1 —-.56 55.8 1.22 1.20 b 4 word
1 —-.50 49.9 .94 91 ¢ 5 vocabulary
1 —.40 46.5 1.15 1.11 d 24 scanning
1 -39 49.4 .96 .99 e 8 sentence
1 —-.37 42.3 124 1.06 f 23 skimming
1 -.31 47.1 99 1.05 g 3 discourse
1 —-.16 43.3 72 .70 h 26 conclusions
1 -.15 56.5 .83 .86 i 20 idioms
1 —-.11 47.9 1.02 1.04 j 21 quick read
1 —-.08 49.7 1.10 1.20 k 14 sum spokEng
1 -.02 48.9 .97 93 1 13 sum writEng
1 .00 33.1 98 .82 L 1 grasp




The second factor in Table 2, which consists of (items with fac-
tor loading over .30) items 24, 23, 10, 16, 2, 25 and 27, can be termed
Skimming and Scanning Ability. The reason being that the first two
items 24 and 23 make a great contribution to this factor as seen in the
factor plot. Although it is correct to view these two items as skimming
and scanning as skills for reading rather than as ability, it is also true
that we can improve these skills by practice, and measure them as an
ability on a scale. Furthermore, the item “authentic” is complicatedly
involved in this factor because the skimming and scanning factor
demands authentic materials.
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Table 2

Factor 2 from principal component analysis of standardized residual
correlations for items (sorted by loading)
Factor 2 explains 2.96 of 24 variance units

INFIT OUTFIT | ENTRY
FACTOR | LOADING | MEASURE MNSQ MNSQ | NUMBER ITEM
2 .63 46.5 1.15 1.11 d 24 scanning
2 47 423 124  1.06 f 23 skimming
2 41 51.6 1.08 1.10 H 10 authentic
2 .35 50.7 .84 .82 D 16 articles
2 .34 58.7 g7 vy G 2 predict
2 33 43.3 1.07 1.01 K 25 topic sntnc
2 32 51.9 .78 .76 F 27 comprehensn
2 .29 27.8 1.01 1.09 ] 19 main ideas
2 .28 52.1 137  1.37 I 7 schemata
2 21 479 1.02 1.04 j 21 quick read
2 .20 33.1 .98 .82 L 1 grasp
2 .19 43.3 72 .70 h 26 conclusions
2 .16 49.9 .94 91 c 5 vocabulary
2 —.61 49.7 1.10 1.20 k 14 sum spokEng
2 —.46 48.9 .97 93 1 13 sum writEng
2 —.42 59.9 .97 .96 C 18 literature
2 —.38 56.5 .83 .86 i 20 idioms
2 -.37 49.4 .96 .99 e 8 sentence
2 —-.35 55.8 1.22 1.20 b 4 word
2 -.27 53.8 1.08 1.08 a 6 grammar
2 -.27 60.1 .80 .79 E 9 academic
2 —-.23 60.3 1.04 1.03 B 15 editorials
2 —.21 59.4 1.08 1.07 A 17 journals
2 -.12 47.1 .99 1.05 g -~ 3 discourse
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The third factor in Table 3, which is composed of items 1, 13, 21,
26, 25 (items with factor loading over .30), can be named Prompt Con-
text-Grasping Ability, because students must grasp the context of the

reading material rather quickly, and draw some conclusions.
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Table 3

Factor 3 from principal component analysis of standardized residual
correlations for items (sorted by loading)
Factor 3 explains 2.44 of 24 variance units

INFIT OUTFIT | ENTRY
FACTOR | LOADING | MEASURE MNSQ MNSQ | NUMBER ITEM
3 55 331 98 .82 | L 1 grasp
3 47 48.9 .97 .93 1 13 sum writEng
3 46 479 1.02 1.04 j 21 quick read
3 41 43.3 72 .70 h 26 conclusions
3 .35 43.3 1.07 1.01 K 25 topic sntnc
3 .26 58.7 g7 g7 G 2 predict
3 25 47.1 99  1.05 g 3 discourse
3 22 60.3 1.04 1.03 B 15 editorials
3 18 423 124 106 | f 23 skimming
3 13 49.7 1.10 1.20 k 14 sum spokEng
3 11 56.5 .83 .86 i 20 idioms
3 a1 46.5 1.15 1.11 d 24 scanning
3 07 59.4 1.08 1.07 A 17 journals
3 -.52 51.6 1.08 1.10 H 10 authentic
3 —.45 52.1 1.37 1.37 I 7 schemata
3 —.42 49.9 .94 91 ¢ 5 vocabulary
3 -.37 49.4 .96 99 e 8 sentence
3 —-.36 51.9 .78 .76 F 27 comprehensn
3 —.36 53.8 1.08 1.08 a 6 grammar
3 -.25 60.1 .80 .79 E 9 academic
3 -.17 50.7 .84 .82 D 16 articles
3 -.14 59.9 97 96 C 18 literature
3 -.06 55.8 1.22 1.20 b 4 word
3 —.05 27.8 1.01 1.09 J 19 main ideas




The fourth factor in Table 4, which consists of items 14, 20, 23, 19,
13, can be called Main Idea Summarizing Ability. This name is derived
from the fact that students are required to grasp the main idea, and
often asked to give a summary in spoken or written English. Item
23 can be eliminated from this factor since it makes more of a con-

tribution to the second factor.
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Table 4

Factor 4 from principal component analysis of standardized residual
correlations for items (sorted by loading)
Factor 4 explains 2.07 of 24 variance units

INFIT OUTFIT | ENTRY
FACTOR | LOADING | MEASURE MNSQ  MNSQ | NUMBER ITEM
4 .54 49.7 1.10 1.20 k 14 sum spokEng
4 48 56.5 .83 .86 i 20 idioms
4 44 423 1.24 1.06 f 23 skimming
4 40 27.8 1.01 1.09 ] 19 main ideas
4 .38 48.9 97 .93 1 13 sum writEng
4 25 51.6 1.08 1.10 H 10 authentic
4 .14 51.9 .78 .76 F 27 comprehensn
4 .09 479  1.02 1.04 j 21 quick read
4 .07 50.7 .84 .82 D 16 articles
4 .04 52.1 1.37 1.37 I 7 schemata
4 .02 59.9 97 .96 C 18 literature
4 .01 46.5 1.15 1.11 d 24 scanning
4 —-.51 58.7 77 77 G 2 predict
4 —41 60.1 .80 .79 E 9 academic
4 -.37 33.1 .98 .82 L 1 grasp
4 -.35 55.8 1.22 1.20 b 4 word
4 —-.31 47.1 99 1.05 g 3 discourse
4 —.22 53.8 1.08 1.08 a 6 grammar
4 —-.21 49.4 .96 .99 e 8 sentence
4 —-.20 59.4 1.08 1.07 A 17 journals
4 ~.12 43.3 72 .70 h 26 conclusions
4 —-.07 49.9 .94 91 c 5 vocabulary
4 —.07 60.3 1.04 1.03 B 15 editorials
4 —-.04 43.3 1.07 1.01 K 25 topic sntnc




The fifth factor is composed of items 27, 26, and 10, with the first
two items having the greater influence. This factor can be termed
Overall Comprehension Ability because the eventual goal of reading is
to comprehend the given material, and draw some conclusions from
the material.
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Table 5

Factor 5 from principal component analysis of standardized residual
correlations for items (sorted by loading)
Factor 5 explains 1.74 of 24 variance units

INFIT OUTFIT | ENTRY
FACTOR | LOADING | MEASURE MNSQ MNSQ | NUMBER ITEM
5 .56 51.9 .78 .76 F 27 comprehensn
5 52 43.3 72 .70 h 26 conclusions
5 .38 51.6 1.08 1.10 H 10 authentic
5 .24 43.3 1.07 1.01 K 25 topic sntnc
5 23 55.8 1.22 1.20 b 4 word
5 22 47.1 99  1.05 g 3 discourse
5 .20 48.9 .97 .93 1 13 sum writEng
5 17 33.1 .98 .82 L 1 grasp
5 .15 59.9 .97 96 C 18 literature
5 12 50.7 .84 .82 D 16 articles
5 11 49.7 1.10 1.20 k 14 sum spokEng
5 .10 60.1 .80 .79 E 9 academic
5 .03 27.8 1.01 1.09 J 19 main ideas
5 —.45 52.1 137 1.37 I 7 schemata
5 —-.34 59.4 1.08 1 1.07 A 17 journals
5 -.30 60.3 1.04 1.03 B 15 editorials
5 —-.28 56.5 .83 .86 i 20 idioms
5 —-.27 46.5 1.15 1.11 d 24 scanning
5 -.25 479 1.02 1.04 j 21 quick read
5 -.25 58.7 77 77 G 2 predict
5 -17 423 1.24 1.06 f 23 skimming
5 —-.12 53.8 1.08 1.08 a 6 grammar
5 —-.09 499 .94 91 ¢ 5 vocabulary
5 —-.01 494 .96 .99 e 8 sentence




What we can conclude from this factor analysis is that reading
ability means students read authentic materials, comprehend the
materials, obtain the main idea and then draw some conclusions. A
reading test measures how much students comprehend the material,
and how much students’ conclusions agree with the test makers’
intention. In the process of comprehending the material, they will
use skimming and scanning ability and the prompt context-grasping
ability.

For testing reading ability, the material should be authentic and
the end product can be measured by using M-C tests, Cloze tests,
summary tests (in English or in Japanese) or translation tests. The
measurement should be objective,

For teaching reading, we should take into consideration students’
handling of the materials. The skimming and scanning and the prompt
context-grasping skills (abilities) are both important to comprehend
the materials quickly, without deviating from the main idea. Therefore,
these two skills (abilities) should be strengthened in the classroom
practice.

2. Comparison between Japanese and Non-Japanese
teachers attitudes towards the items by mean scores.

Table 6
M SE N

J 58.56 .89 43
NJ 54.71 .99 31

Table 6 shows that Japanese teachers use the higher point in the 1-4
scale than NJ teachers do.
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Table 7
Category Observed Count

J NJj
1 42 120
2 275 185
3 481 284
4 363 248

Table 7 demonstrates that Japanese teachers tend to avoid the lowest
point in the scale while NJ teachers use the scale widely. This is also

supported by the mean score comparison mentioned above.

3. Conclusion

What we obtained from the Rasch analysis by focusing on the lin-
earity idea (teachers’ latent thought towards items and their actual
opinion on the questionnaire) is that reading for testing has two
components: contents and skills. Contents should be authentic ma-
terials because students use skills to comprehend or draw conclusions
from the contents. The eventual scores given by the tests are the end
product of their comprehension. Thus, we look at the process of read-
ing by following three factors: first, students are given authentic
materials; second, they struggle with the materials to comprehend,
and try to use their skills; finally, their scores are calculated.

The way of testing reading ability (or the task which will be as-
signed to students) can vary depending on practicality or feasibility.
However, in any case, ability should be measured objectively.

In addition, we were able to grasp the difference between Japanese



teachers’ rating scale usage and NJ teachers’ rating scale usage. Non-
Japanese teachers are apt to use the scale more widely than Japanese

teachers do.

Note: This research was supported in part by Tokyo Keizai Univer-
sity under Research Grant APC01-97.
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