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Background: Cognitive assessment is a process that measures mental ability and cognitive
performance, and with its help, it is possible to identify strengths and weaknesses, evaluate progress,
identify students with special needs, and provide feedback to students. The short Persian computer
version is one of the most important reasons for conducting this research.

Aims: The purpose of this research is to develop and examine the psychometric features of a short
computerized cognitive assessment scale for students.

Methods: The current research was done with a descriptive-survey method and using a validation
test. The community consisted of first year high school students in Tehran. The research sample was
300 first grade high school students who were randomly selected in a cluster. The methods of linear
factor analysis, internal consistency, criterion validity and Pearson correlation were used. SPSS-26
software was also used for data analysis.

Results: The findings obtained from the nonlinear factor analysis with NOHARM software showed
that cognitive components consist of five factors: knowledge, fluid reasoning, working memory,
visuospatial processing, and quantitative memory. The results of KR20 confirmed the overall
homogeneity in the three age groups of 13 to 15. In order to check the validity of the test, the criterion
validity method was used simultaneously using the Pearson correlation coefficient, which showed a
high correlation coefficient of 0.58 in each age category (P<0.01). In order to check the validity of
the test, the content validity method was used using experts' opinions, and the value was 0.79. The
reliability coefficient of the whole test in all three age groups was between 0.73 and 0.80.
Conclusion: According to the findings, the researcher's tool for cognitive assessment among the
students of the first secondary level has acceptable psychometric properties and can be used for the
students of this course.

Citation: Sohrabi Omabad, A., Askarian, M., & Niusha, B. (2024). Construction and validation of a short computerized version of the cognitive
test for high school students. Journal of Psychological Science, 23(143), 177-196. 10.52547/JPS.23.143.177

Journal of Psychological Science, Vol. 23, No. 143, 2024
© The Author(s). DOI: 10.52547/JPS.23.143.177

D Corresponding Author: Mahnaz Askarian, Assistant Professor, Department of Psychology, Ashtian Branch, Islamic Azad University, Ashtian,

Iran.

E-mail: askarian.mahnaz@gmail.com, Tel: (+98) 9123858581

177



https://orcid.org/0009-0006-1308-708x
https://orcid.org/0000-0002-9360-0018
https://orcid.org/0000-0003-0703-1881
https://psychologicalscience.ir/article-1-2498-fa.html
https://psychologicalscience.ir/article-1-2498-fa.html

Journal of

Extended Abstract

Introduction

Introduction Cognitive processes are a fundamental
series of operations that take place within memory.
This intricate process commences with the sensory
perception stage and continues until the retrieval of
information from long-term memory.

These processes encompass receiving information,
processing it, storing and retrieving information, and
utilizing it for problem-solving, decision-making, and
the execution of various tasks (Gholam Azad, 2023).
In this context, stakeholders in the field of education
have continuously sought methods to increasingly
identify cognitive abilities. Among psychological
assessments, standardized cognitive tests are among
the tools most widely employed by psychologists.
School psychologists, in particular, often utilize
standardized cognitive tests as a core component of
psychoeducational evaluations of students to
determine individuals' eligibility for specialized
instruction (Richardson, Watkins, & Bjorklund,
2014).

Cognitive tests are employed in schools and
educational settings to gather information about the
abilities of children and adults to express themselves,
solve problems, reason, and perform various tasks.
Information obtained from cognitive tests can be
utilized to design programs for children with special
needs. Additionally, individuals with high cognitive
abilities can be identified and guided into advanced
educational programs. Furthermore, children's
cognitive abilities, such as their capacities for mental
calculations, attention, and recalling what they have
learned, are a constant source of anxiety for parents
who seek to determine whether their children are
developing normally (McSorley, 2021).Given the
significance of cognition and, particularly, cognitive
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assessment, which plays a crucial role in academic
and vocational counseling, and considering the lack
of a valid and dedicated cognitive assessment tool
that can be administered rapidly, electronically, in
group settings, and in a manner that aligns with Iran's
socio-cultural context, the present study aims to
address the following question: Does the short
computerized cognitive assessment scale possess
adequate validity and reliability?

Method

Method Accurate assessment of students' cognitive
abilities plays a crucial role in better understanding
learning processes and providing appropriate
educational interventions. In this context, the present
study aimed to investigate the validity and reliability
of a researcher-developed cognitive assessment
questionnaire among junior high school students.
This study employed a descriptive-survey research
design and fell into the category of test validation
studies.The statistical population of this study
comprised all junior high school students in Tehran
during the academic year 1401-1402. A sample of
300 students from grades 7, 8, and 9, both male and
female, was selected using a multistage cluster
sampling method. In this method, first, the
educational districts of Tehran were randomly
selected, and then a number of schools were randomly
clustered from each district. Finally, a number of
students were randomly selected from each school to
bring the final sample size to 300. SPSS-26 software
was also used for data analysis.

Results

The fit indices and the reliability coefficient of the
subscales and the general scale of cognitive
assessment by age group are shown in Tables 1 and
2.

Table 1. Fit Indices

Number of Questions ~ Number of Dimensions ~ Number of Subjects SRS RMSR  GFI
30 1 300 0/223  0/022 0/80
30 2 300 0/161 0/019 0/86
30 3 300 0/101 0/015 0/91
30 4 300 0/074 0/013 0/94
30 5 300 0/053 0/011 0/95
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Table 2. Reliability Coefficients of Subscales and the Overall Cognitive Assessment Scale by Age Group

Age Group  Subscale Number of ltems Reliability Coefficient
8 Knowledge 0/62
5 Quantitative Reasoning 0/74
5 Visuospatial Processing 0/55
LIS 6 Working Memory 0/62
6 Fluid Reasoning 0/52
30 Total Scale 0/73
8 Knowledge 0/65
5 Quantitative Reasoning 0/56
5 Visuospatial Processing 0/68
14 Years 6 Working Memory 0/54
6 Fluid Reasoning 0/38
30 Total Scale 0/75
8 Knowledge 0/76
5 Quantitative Reasoning 0/59
15 Years 5 Visuospatial Processing 0/56
6 Working Memory 0/73
6 Fluid Reasoning 0/74
30 Total Scale 0/80

Results This study investigated the psychometric
properties of a researcher-developed questionnaire
for assessing cognitive abilities in junior high school
students. The study employed nonlinear factor
analysis using the NOHARM software, as well as
examined the validity and reliability of the
questionnaire.Nonlinear factor analysis revealed that
the researcher-developed questionnaire consisted of
five main factors:Knowledge,Fluid Reasoning,
Working  Memory,  Visuospatial ~ Processing,
Quantitative Memory.The KR20 test yielded internal
consistency coefficients for the overall questionnaire
in each of the three age groups (13-15 years) ranging
from 0.73 to 0.80. Additionally, concurrent validity
was assessed using correlational analysis with scores
on other cognitive tests, revealing a correlation
coefficient exceeding 0.58 in each age group
(p< 0.01). Furthermore, content validity was
evaluated based on expert reviews, indicating the
appropriateness of the questionnaire's content and its
alignment with the research objectives (content
validity coefficient of 0.79).

Conclusion

The purpose of this research is to develop and
examine the psychometric features of a short
computerized cognitive assessment scale for students.
Based on the findings of this study, the researcher-
developed cognitive assessment questionnaire
demonstrates adequate psychometric properties in

terms of validity and reliability for use among junior
high school students. This questionnaire can serve as
a valuable tool for evaluating students' cognitive
abilities in this academic stage, providing useful
insights for counselors, teachers, and researchers.The
English translation adheres closely to the original
text's structure and content.Technical terms and
concepts are  translated  accurately  and
consistently. Theoverall tone and style of the
translation maintain the academic and formal nature
of the original text.
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8, Vocabulary

°. Tool matching

10, Arithmetic reason
11 Form matching
12, Mark making

13 assemble

14 Disassemble
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1. Scholastic Aptitude Test

2, Critical reading

3, Cignitive Aptitude Test(CAT)

4. General Aptitude Test Battery(GATB)
5. Name comparison

6, computation

7. Three dimensional space
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