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Background: In today’s world, the ability to think critically is recognized as one of the essential
skills in the learning process and social life. This skill encompasses two important dimensions: open-
mindedness and receptiveness to criticism, which help individuals effectively analyze information
and make more informed decisions. However, in educational systems, especially concerning female
students, there has not been sufficient attention paid to teaching these skills, resulting in a significant
research gap in this area. Therefore, the present study aims to investigate the effectiveness of schema-
based reasoning training on enhancing critical thinking in terms of open-mindedness and
receptiveness to criticism among female students.

Aims: The aim of the present research was to evaluate the effectiveness of Argumentation Schema
training on enhancing critical thinking, specifically in terms of open-mindedness and receptiveness
among seventh-grade female students in Sanqur County.

Methods: The present study is applied in terms of its objective and employs a quasi-experimental
method with a pre-test and post-test design including a control group. The statistical population of
this study consists of all seventh-grade students in the first cycle of secondary education in the Sangar
County during the 2023-2024 academic year. Sampling in this research was conducted using a
convenience sampling method, and ultimately, 120 students were selected, who were randomly
divided into two groups: the experimental group and the control group (60 students in the
experimental group and 60 in the control group). To collect data, the California Critical Thinking
Questionnaire (Facione, 1997) was utilized. The experimental group received 10 sessions of 90-
minute schema-based reasoning training(Kabat-Zinn & Kakan-Akas, 2020). Finally, the data were
analyzed using covariance analysis with the SPSS-26 software.

Results: The results indicated that Argumentation Schema training had a significant effect on
enhancing open-mindedness and receptiveness at a significance level of (p=0.001).

Conclusion: Argumentation Schema training enables students to actively participate in the learning
process and strengthen their analytical and reasoning skills. This type of training, by encouraging
inquiry and critical analysis of information, contributes to enhancing students’ abilities to evaluate
and critique various opinions and ideas.
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Introduction

Critical thinking is defined as the art of analyzing and
evaluating thinking accompanied by examination for
its improvement (Darvipoor et al., 2023). This skill
helps students not only to think independently but
also to make more informed decisions when faced
with conflicting and challenging information (Lai et
al.,, 2024). Critical thinking can be particularly
examined in two dimensions: open-mindedness and
receptiveness (Rarita, 2022). Open-mindedness is
recognized as a key component in the development of
critical thinking (Ernawati & Sari, 2022). Research
indicates that open-minded individuals are more
likely to engage in critical discussions and dialogues,
thereby achieving a deeper understanding of subjects
(Bensley, 2023). On the other hand, receptiveness
refers to an individual’s ability to accept criticisms
and opposing views. Individuals who are receptive
are typically more sensitive to others’ opinions and
can effectively respond to feedback (Halpern & Dun,
2021). This trait helps them learn from others’
experiences and, consequently, improve their critical
thinking skills (Selcuk Tosun et al., 2025). Studies
show that receptiveness is a key factor in learning and
personal growth and can lead to enhanced quality of
social and educational interactions (Jiao et al., 2024).
Schema-based argumentation, as an active and
interactive educational method, enables students to
analyze and evaluate information using logical and
structured patterns (Juang et al., 2022).
Argumentation schema refers to a type of reasoning
and dialogue in which individuals engage in
exchanging views, discussions, and idea sharing
(Chao & Ching, 2000). This approach is particularly
utilized in educational and research environments,
aiming to encourage critical thinking and active
interaction. Research shows that employing
argumentation schema in classrooms allows students
to develop their metacognitive skills and critically
assess their own and others’ positions (Boyd, 2019).
Given the rapid changes in technology, information,
and culture, the need to develop critical thinking skills
in students is increasingly felt. In this context,
schema-based argumentation has emerged as a novel
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educational approach that can help strengthen these
skills. Therefore, this study investigates whether
schema-based argumentation has an impact on
enhancing critical thinking in terms of open-
mindedness and receptiveness among seventh-grade
female students in the first cycle of secondary
education in Sanqur County.

Method

The present study is applied in terms of purpose and
semi-experimental in terms of method, utilizing a pre-
test-post-test design with a control group. The
statistical population of this research includes all
seventh-grade students of the first cycle of secondary
education in Sanqur County for the academic year
2023-2024. Sampling was conducted using a
convenience sampling method. A total of 120
students were selected and assigned to two groups:
the experimental group (60 students) and the control
group (60 students). The inclusion criteria for the
study were as follows: female seventh-grade students
who do not have neurodevelopmental disorders or
learning disabilities, reside in Sanqur, and voluntarily
and willingly participate in the educational sessions
and the process of responding to questionnaires. After
collecting the questionnaires, data analysis was
performed using SPSS-26 software. In addition to
descriptive statistics and statistical indices such as
mean and standard deviation, analysis of covariance
(ANCOVA) was employed. In this study, the
California Critical Thinking Questionnaire was used
to measure critical thinking. In this study, Paul
Elder’s critical thinking model based on the
argumentation schema theory was implemented
(Kabat-Zinn & Kakan-Akas, 2020). This training was
conducted over 10 sessions, each lasting 90 minutes,
for the experimental group.

Results

In this study, 120 students participated, with the mean
age of students in the experimental group being 12.78
years and the mean age of students in the control
group being 12.04 years. The results in Table 2
indicated that the score for the open-mindedness
component in the experimental group in the post-test
phase was 44.86, which showed an increase
compared to the pre-test score of 28.83. Additionally,
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the score for the receptiveness component in the
experimental group in the post-test phase was 38.65,
which also demonstrated an increase from the pre-test
score of 23.75. Prior to conducting statistical
analyses, the assumptions of the multivariate analysis
of covariance (ANCOVA) were examined. The
results of the Shapiro-Wilk test for normality
indicated that the variables of open-mindedness and
receptiveness in both groups and at both pre-test and
post-test stages had a normal distribution (p< 0.05).
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The results of Levene’s test showed equality of
variances between the groups for the variables of
open-mindedness and receptiveness (p < 0.05).
Furthermore, the results of Box’s M test indicated
equality of the covariance matrices for the variables
of open-mindedness and receptiveness (p< 0.05). The
examination of the assumption of equal regression
slopes confirmed that the parallelism of regression
slopes was satisfied for the analysis of covariance
(p< 0.05).

Table 1. Results related to the validity indices of multivariate analysis of covariance

Amount of Value F Sig Effect size
Pillai effect test 0/825 28/67 0/001 0/825
Wilkes lambda test 0/065 28/67 0/001 0/825
hoteling effect test 2/34 28/67 0/001 0/825
the largest root zinc test 2/34 28/67 0/001 0/825

The results presented in Table 3 indicate that Wilks’
Lambda (p=0.001 and F=28.67) is significant. These
findings confirm that there is a significant difference
between the experimental and control groups in the
post-test, controlling for the pre-test. Accordingly, it
can be stated that a significant difference has been

established in at least one of the dependent variables,
namely open-mindedness and critical thinking.
Furthermore, the effect size indicates that 82.5% of
the difference between the two groups is attributable
to the intervention program.

Table 2. Results of Analysis of Covariance for the Variables of Open-Mindedness and Critical thinking in the Post-Test

variables Source of Effect SS df MS F P Eta Power of Test
Pre-Test Effect 0/210 1 0/210 0/196 0/659 0/002 0/072
Open-Mindedness Group Effect 536/398 1 536/398 499/873 0/001 0/812 1
Error 124/476 116 1/073 - - - -
Total 20028 120 - - - - -
Pre-Test Effect 4/762 1 4/762 2/615 0/109  0/022 0/361
Critical thinking Group Effect 736/211 1 736/211  404/320 0/001  0/777 1
Error 211/220 116 1/821 - - - -
Total 27755 120

The results presented in Table 4 indicated that the
effect of the independent variable on the component
of open-mindedness (F= 499.873 and p= 0.001) and
the component of receptiveness (F= 404.320 and
p= 0.001) was significant. Additionally, the results
demonstrated that schema-based argumentation
training is capable of explaining a substantial
percentage of the variations in open-mindedness and
critical thinking. The power of the test indicates that
it was able to reject the null hypothesis with a
satisfactory level of power.

Conclusion
The present study aimed to investigate the impact of
schema-based argumentation training on enhancing

critical thinking, particularly in terms of open-
mindedness and receptiveness among female
students. This type of training is designed as an
innovative approach specifically to cultivate the
cognitive, emotional, and behavioral skills essential
for critical thinking (Hajaj et al., 2015). By providing
a suitable educational environment, students can
strengthen their abilities in various domains. This
training not only contributes to improving social
competencies but also encourages a more open
approach to problem-solving and reasoning.
Consequently, students will be able to apply their
critical thinking skills when faced with challenges
and diverse issues, leading to better outcomes
(Sitavati et al., 2018). Studies indicate that schema-
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based argumentation training leads to improved
performance, as it helps students identify biases and
think critically (Hajaj et al., 2015). This enables them
to analyze and evaluate information instead of
accepting it unquestioningly, thereby enhancing their
critical thinking skills.

Moreover, schema-based argumentation training
promotes active-open-minded thinking. This type of
training allows students to explore multiple
perspectives and solutions (Ayoub et al., 2022). By
encouraging critical thinking and open-mindedness,
students will be able to approach problems creatively
and analyze them from various angles. This approach
helps them consider more options when facing
challenges and make better decisions.
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