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Abstract

Introduction: Critical thinking is used to improving individual skills to determine the value
and advantages of a phenomenon, factor or, information.

Method: The current descriptive research was conducted using a cross-sectional survey
method. The research population included 260 graduate students of Ahvaz Jundishapur
University of Medical Sciences who randomly participated in the research. Exploratory
factor analysis, confirmatory factor analysis, difficulty factor, and discrimination factor were
used to standardize the test.

Findings: The findings of the exploratory factor analysis led to the identification of a model
with 28 items and four factors "evaluation", "analysis", "deduction™ and "interpretation".
This model with an internal similarity of 0.832 can explain more than 41% of the changes in
critical thinking. The correlation between all identified factors was positive and significant.
The findings of confirmatory factor analysis showed CFI=0.861, GFI=0.838 and,
RMSEA=0.049 and indicate the confirmation. Findings of difficulty and discrimination
indices showed that more than half of the test questions are difficult and have a weak ability
to distinguish between strong and weak students. Also, 4 questions had a discrimination
index of zero or negative.

Conclusion: California Critical Thinking Test Form B is norm and valid for Iranian students.
However, due to the high difficulty of more than half of the questions and their weak ability
to distinguish weak and strong students, it needs to be modified for use in Iranian students.
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Internal norm of the California Critical Thinking Test Form B in graduate students

Introduction: Critical thinking is the correct evaluation of statements. Thinking that intends to use
evaluation to determine the value, merits, and advantages of the phenomenon, factor, or information.
This type of thinking has always been considered in higher education. Critical thinking enables students
to effectively evaluate and organize the information they have obtained from different methods and to
understand their accuracy, value, and validity with the help of the reasoning method. The thoughtful
use of various information sources and content does not require the development of critical and
analytical thinking skills. The thoughtful use of various information sources and content does not
require the development of critical and analytical thinking skills. Therefore, students without the
necessary skills to judge the quality, validity, and value of information will suffer. To examine critical
thinking, various tools have been introduced by researchers. One of these tools is the California Critical
Thinking Test Form B. In 1990, Fashion and Fashion prepared the California Test of Critical Thinking
Skills in two parallel forms (a) and (b) to measure the critical thinking of adults. Form (b), which is
more concise, has been used in various research. Some research has also been conducted with the to
standardize this test in Iran. However, in most research, the results indicate the low grades of students
in critical thinking. Now the question is whether the ability of students in critical thinking is low or the
tools used in this society did not have enough ability to examine the dimensions of this skill in Iranian
students. Therefore, the present study was conducted to validate the California Critical Thinking Test
Form B in Iranian students.

Method: The current research is descriptive-analytical and was conducted in the second half of the
academic year 2019-2020 by cross-sectional survey method. The research community is graduate
students of Jundishapur University of Medical Sciences, Ahvaz. The sample size was determined using
Cochran's formula, 280 people (180 master's degrees and 100 specialized doctorates), and simple
stratified random sampling was done. The criterion for entering the research was being engaged in
studies and willingness to participate in the research. 230 questionnaires (148 master's and 82
specialized doctorate) were completed and all of them could be analyzed.

The tool examined in this research is the California Critical Thinking Skills Test Form B. This test
consists of 34 multiple-choice questions. The evaluation of the factor structure of the tool was done
using the method of exploratory factor analysis (EFA) with the application of principal components
extraction and varimax rotation. Factor analysis was performed by accepting the condition of eigenvalue
> 1 and factor load > 0.3. To determine the fit of the model, fit indices CFI, GFI, and RMSEA were
used. Difficulty Index (DIF) and Discrimination Index (DI) were used to check the quality of questions
for all test questions.

Results and discussion: The findings of the EFA lead to the identification of a 4-factor model
that can predict more than 41% of the changes related to critical thinking. The results of the
correlation show a significant correlation between all the factors. The chi-square=639.5, CFl =
0.861, GFI=0.838, and RMSEA=0.049, which indicates the good fit of the model. The results
of the exploratory factor analysis were confirmed.

The results of the difficulty coefficient show that 18 questions (52.94%) are at the "difficult”
level, 12 questions (35.3%) are at the "moderate” level, and only 4 questions (11.76%) are at
the "easy" level. are located well. The results of the clean coefficient show that 18 questions
(52.94%) are at the "weak™ level, 3 questions (8.82%) are at the "acceptable” level, and 7
questions (20.58%) are at the "good" level. "good" and 6 questions (17.66%) are at the
"excellent" level. The findings of the present study showed that this test has a very good internal
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consistency with Cronbach's alpha equal to 0.832 and is in line with other research related to
the standardization of the California Critical Thinking Test Form B in Iran. The findings from
the analysis of exploratory factors indicate the identification of 4 factors "analysis",
"evaluation”, "inference" and "interpretation.

The EFA findings confirmed Fashion's point of view, and are also in line with the point of view
of the experts of the American Philosophical Association. Critical thinking skills from the point
of view of American Philosophers Association experts include "interpretation”, "analysis",
"evaluation”, “inference™ and "explanation™, and in the present study, all these skills were
approved except for "explanation”. The total of four factors identified in this research can
explain more than 41% of the changes in critical thinking and have a good ability to explain
the changes in critical thinking. This finding is not in line with the research findings of Asgari
and Maleki, which showed that the three identified factors can explain only 17% of the changes
in critical thinking. One of the reasons for this alignment is the difference in the research
community. Findings of difficulty and clean coefficients showed that more than half of the test
questions are at a difficult level and have a weak ability to distinguish between strong and weak
students. Also, 4 questions were identified, which had a clean coefficient of zero or negative.
The findings of the exploratory factor analysis in this study indicated the removal of these
questions, which can indicate the relationship between the clean factor in a question and its
factor load in factor analysis.

Conclusion: Exploratory factor analysis led to the identification of 4 factors and 28 items. Confirmatory
factor analysis confirmed this pattern, which indicates the internal norm of the test. However, due to
the difficulty of the questions and its weakness in the clean factor, Iranian students, do not have enough
power to distinguish between strong and weak students. Although this structure is in line with the view
of the experts of the American Philosophers Association who made many efforts in this regard, it needs
to be modified to be used in the society of Iranian students. Therefore, the necessity of having a suitable
tool to evaluate critical thinking in Iranian students is evident. Since the current research was conducted
in the community of post-graduate students, it faced limitations in generalizing the findings and
comparing the findings with other conducted research. Also, the research found, that only one case had
investigated the clean coefficient, which had little possibility to compare and analyze the results. It is
suggested that in another study, the norm of this test should be measured at different levels of education
(both post-graduate and other) and the results should be compared with the present study. Also, for
further research, conducting similar research in the community of university professors can play a useful
role in completing the information in this field. The importance of critical thinking in the society of
students and professors is not hidden from anyone. Therefore, research in this subject area can play a
useful role in developing educational, research, and personal skills in students.
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Table 1. Exploratory factor analysis results
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Figure 1. Explanatory factor analysis output
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