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Abstract

The present study aimed to examine the effectiveness of direct instruction, debate, and educational
games in enhancing students’ reasoning skills. This study was conducted using a quasi-
experimental method with a one group pretest posttest design. The research population consisted of
eighth-grade students at a school in Bandar Abbas City during the 2024-2025 academic year. The
sample was selected through convenience sampling, comprising one class of 24 students. Data were
collected using a single open-ended question questionnaire, whose validity was confirmed by
experts, and whose reliability was calculated using Cronbach’s alpha (0.81) and inter-rater
agreement (0.68). To assess reasoning skills, students’ responses were scored on four main
components of reasoning proposed by Elder and Paul: clarity, logical structure, persuasive power,
and coherence. In addition, to analyze the responses, the frequency of common fallacies—including
emotional reasoning, hasty generalization, ad hominem attacks, appeal to leading questions, and
appeal to the majority—was extracted. Pretest findings indicated that students’ reasoning skills
were estimated at 43%, and that the use of fallacies was observed to a considerable extent.
Following the implementation of the educational intervention, the data were analyzed using a
paired-samples t-test, the Wilcoxon signed-rank test, and effect size indices. Posttest results
revealed a statistically significant improvement in students’ reasoning skills, an increase in the
mean score to 50%, and a substantial reduction in the frequency of fallacies. The study's findings
indicated that educational interventions can effectively enhance students’ reasoning skills.
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Introduction

In today's complex world, reasoning ability, as one of the most fundamental components of critical
thinking, plays an important role in informed decision-making and the resolution of everyday
problems (Stenning & van Lambalgen, 2011). Despite the growing emphasis on the importance of
reasoning, research findings indicate that many students experience difficulties in organizing
coherent arguments, critically evaluating diverse viewpoints, and identifying reasoning fallacies
(Bayat et al., 2021). Part of this challenge may be attributed to the predominance of traditional
educational models, the emphasis on the transmission and reproduction of knowledge, and the lack
of sufficient opportunities for learners to actively engage in reasoning and dialogue-based processes
(Rapanta & Macagno, 2016). A review of the research literature indicates that interventions such as
Philosophy for Children and dialogue-based programs have had positive effects on enhancing
students' reasoning abilities (lordanou & Rapanta, 2021; Taherzadeh Ghahfarrokhi et al., 2022).

Method

This study was conducted using a quasi-experimental method with a pretest posttest design. The
statistical population consisted of eighth-grade female students at a girls’ school in Bandar Abbas
during the 20242025 academic year. The sample was selected through convenience sampling and
comprised 24 students.

To assess reasoning skills, a single item open response questionnaire based on the reasoning
components proposed by Elder and Paul (2020), including clarity, quality of reasons,
responsiveness to opposing viewpoints, and coherence, was employed. The content validity of the
instrument was confirmed by two experts, and its reliability was established with a Cronbach’s
alpha coefficient of 0.81 and an inter-rater agreement coefficient of 0.68. In addition to the overall
reasoning score, the frequency of reasoning fallacies was also extracted.

The educational interventions included direct instruction in reasoning, structured debates, and the
educational Snakes and Ladders Game. Following the implementation of the interventions, a
questionnaire equivalent to the pretest, but with different content, was administered as the posttest.

After scoring and examining the statistical assumptions, the data were analyzed using a paired-
samples t-test to compare pretest and posttest scores. In addition, the Wilcoxon signed-rank test was
used to examine changes in the frequency of reasoning fallacies, and the effect size was calculated
to determine the magnitude of the intervention effect.

Results
The findings of the study showed that the implementation of the reasoning education program led to
a significant improvement in students’ reasoning skills. The mean reasoning score increased from
43% to 50%. The results of the paired-samples t-test also indicated a significant difference between
the pretest and posttest scores (t = 7.32, p = 0.0001). Furthermore, the calculated effect size (d =
1.63) showed that the educational program had a very strong effect on improving reasoning skills.
In addition, the results of the content analysis of students’ responses showed that the frequency
of all fallacies examined in the study decreased in the posttest compared with the pretest. The
results of the Wilcoxon signed-rank test indicated that the reduction in all examined fallacies was
statistically significant. Overall, the findings suggest that the reasoning education program not only
improved the quality of students’ arguments but was also significantly effective in reducing
reasoning errors and common fallacies.
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Discussion and Conclusion

The findings indicated that the implementation of the reasoning education program could contribute
to the enhancement of reasoning skills and the reduction of common fallacies. Despite the
improvement in this skill, students’ level of reasoning remained below the desirable level. This
issue may be attributed to the limited duration of the intervention, the dependence of reasoning on
background knowledge, and the predominance of rote-learning patterns. Therefore, the
development of this skill requires continuous and targeted educational programs. The limitations of
the study include the use of a single-group design, a limited sample size, the implementation of the
study in only one school, and the short duration of the intervention.
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Table 5: Distribution of fallacy types according to students' reasoning patterns in the pre-test
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Table 6: Wilcoxon test results for sub-hypotheses 2 to 6
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