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The Development of the Item Bank of Graphic Deductive Test Based on Item Response Theory

Xiao Wei', Miao Danmin', Zhu Ningning’, Zhang Qinghua’
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(Pcollege of Psychology, Beijing Normal University, Beijing 100875, China)

Abstract

Introduction

With the application of high-tech weapons in the military arena and the changes in the pattern of warfare, the future
high-tech local wars require much more of soldiers psychological qualifications. In order to improve the quality of the Chi-
nese soldiers, it is vitally important and also necessary to add psychological measurement system to the physical examina-
tion of the enlisted men. The history of military personnel psychological selection shows constructing such system is histori-
cal development trend. The Psychological Selection System ( Version 1.0) is soldiers qualification test. The objective of
the test is to eliminate recruited young men with low intelligence. The content includes: Chinese Vocabulary Reasoning
Test (CVRT), Number Operation Test ( NOT) and Digital Search Test (DST). Version 2 needs to add nonverbal test to
measure pattern-recognition and spatial reasoning.

Method

235 graphic deductive items imitating Combined Raven’s Test ( CRT) were developed and administered to 1,733
males with different education levels— junior high school, senior high school, technical secondary school, freshman and
sophomore. Using Anchor-Test design, the participants were divided into 5 groups. The 235 items were divided into 4
tests. The CRT was used as test 5 while the 72 CRT items were distributed to the 4 tests as anchor items. The items were
calibrated using BILOG-MG 3.0 (Marginal maximum likelihood estimation and three-parameter logistic model ). The scale
of test 5 (CRT) serves as the reference in the calibration. The items were then deleted if their data-model fitness were not
good or the maximum information were less than 0.3. The Cronbach$ alpha and information of each item were calculated
for testing reliability. Correlation coefficients between ability of subjects and their scholastic performance were used as cri-
terion-related validity.

Results

The item bank with 181 items were established with a maximum information between 0. 30 and 1. 13. Based on the
location of maximum information, 181 items were divided into 4 groups; < —2.5(32 items), < —-2.5 and < -1.5(79
items), —1.5< and <1.5(69 items), and >1.5(1 items). This means that the item bank can only be used to esti-
mate the subjects whose ability are low, but it is not suitable for measuring high ability subjects. The cutoff scores for can-
didate of conscription was confirmed at —1.64 based on 5% elimination rate. The reliability and validity for low ability
person are satisfactory.

Conclusions

Subjects”performance on graphic deductive test was affected by education level and by the characteristics of the item.
Item contents were found to be difficult to remember and to describe, which suggests that they are good for personnel selec-
tion. The degree of difficulty of the items was affected mainly by the number of the principles being used in reasoning
process. The item bank have satisfactory reliability and validity for individuals with low ability, rendering it fit for being
used for elimination of low ability individuals in recruitment.

Key words development of item bank, item response theory, item equating, graphic deductive test.



