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Extended Abstract

Introduction

In recent decades, educational systems worldwide have shifted from passive knowledge transmission toward active and meaningful learning experiences. Contemporary research emphasizes learning that engages students cognitively, emotionally, and behaviorally, promoting a holistic educational approach (OECD, 2019; Estévez et al., 2021; Liu et al., 2024). Science education, given its conceptual and skill-based nature, requires not only understanding but also the application of scientific reasoning, problem-solving, and inquiry-based activities. Accordingly, innovative instructional strategies are increasingly recognized as essential for enhancing critical thinking, creativity, and emotional engagement, which are closely related to academic success (NRC, 2012; Muriharti et al., 2024).

Academic emotions—including positive emotions such as pride, enjoyment, and hope, and negative emotions such as anxiety, hopelessness, fatigue, and anger—play a significant role in shaping students’ motivation, persistence, and cognitive engagement (Pekrun, 2014; Alshareef et al., 2024). Positive emotions facilitate intrinsic motivation and deeper learning, whereas negative emotions increase cognitive load and hinder concentration (Gkintoni et al., 2023; Dimitropoulou et al., 2025). Thus, designing instructional environments that enhance positive academic emotions while reducing negative ones has become a key goal of effective teaching.

Structured and visually mediated instructional strategies have shown particular promise in supporting both cognitive and emotional engagement. The Six Thinking Hats approach (De Bono, 1985) encourages students to examine problems from multiple perspectives, fostering cognitive flexibility, reflective thinking, and collaborative problem-solving (Setyaningtyas & Radia, 2019; Vedawala et al., 2024). Similarly, mind mapping (Buzan, 2006) supports the visual organization of knowledge, helping learners identify relationships among concepts and reduce cognitive load, thereby improving comprehension and retention (Andreeva & Milovanova, 2022).

Despite evidence supporting each method independently, limited research has examined their combined application in elementary science education, particularly among fifth-grade students (Yunus & Merve, 2023; Karmakar & Chattopadhyay, 2024). Integrating these approaches may produce synergistic effects by structuring thinking processes while providing visual scaffolding, consistent with control-value theory of academic emotions (Pekrun, 2006) and constructivist perspectives on learning (Piaget, 1970). Therefore, this study aimed to investigate the effects of an integrated instructional approach based on Six Thinking Hats and mind mapping on fifth-grade students’ academic performance and academic emotions in science.

Methodology:

This research adopted a quantitative, quasi-experimental design with a pretest-posttest control group model. The statistical population comprised all fifth-grade male students in District 2 of the Shiraz Department of Education during the 2023–2024 academic year. Using convenience sampling, a boys’ elementary school was selected, and two classes within this school, homogenous in terms of demographic and academic characteristics, were randomly assigned to an experimental group (n = 30) and a control group (n = 30).

The experimental group received an integrated instructional intervention over nine 50-minute sessions spanning five weeks. The content was drawn from two science lessons, “Valuable Soil” and “Planting and Eating,” and delivered using a systematic combination of Six Thinking Hats and Mind Mapping techniques. Each session included structured teaching under one of the six hats, group-based mind mapping activities, and facilitated discussion. The control group received conventional instruction using traditional teacher-centered approaches, including oral explanations, limited question-and-answer activities, and textbook exercises, without the use of structured thinking frameworks or visual organizers. The duration, content coverage, and lesson timing were equivalent across groups to ensure that the only variable differing between groups was the instructional approach.

Data collection instruments included a researcher-made academic performance test, designed based on Bloom’s cognitive domains (knowledge and application), validated by a panel of experts, and exhibiting satisfactory reliability (Cronbach’s alpha = 0.71–0.83). In addition, students completed the Pre-Adolescent Academic Emotions Questionnaire (Peixoto et al, 2015), a standardized tool measuring both positive and negative academic emotions in classroom and test settings, with reliability coefficients in the current study ranging from 0.68 to 0.79.

The intervention’s implementation followed a detailed teaching scenario to control for researcher effects. Pretest assessments were conducted before the intervention, and posttests immediately afterward. Content validity of the instructional package was confirmed (CVI = 0.85–0.95), with experts reviewing clarity, appropriateness, and alignment with learning objectives. Data analysis was performed using ANCOVA in SPSS-21 to account for pretest differences and to examine the effects of the integrated intervention on academic performance and emotions.
Findings:

Results revealed significant positive effects of the integrated instructional approach on both academic performance and academic emotions. In the experimental group, mean posttest scores in knowledge acquisition and application domains were substantially higher than in the control group, demonstrating that combining Six Thinking Hats with mind mapping effectively improved conceptual understanding and practical application of scientific knowledge.

Furthermore, positive academic emotions, including pride and enjoyment, increased significantly among students in the experimental group, whereas negative academic emotions such as fatigue, anxiety, anger, and hopelessness decreased considerably. These findings suggest that the integrated approach not only enhances cognitive engagement but also fosters a more positive emotional climate conducive to learning. By contrast, the control group exhibited negligible changes in both academic performance and emotional measures, highlighting the limitations of traditional instructional methods in activating students’ cognitive and emotional potential.

These results align with Pekrun’s control-value theory, demonstrating that structured and engaging instructional approaches can enhance students’ perception of control over their learning, increase task value, and thereby positively influence emotional experiences. Similarly, consistent with Piagetian constructivist principles, the intervention’s emphasis on concrete, visual, and collaborative learning activities supported active construction of knowledge, facilitating both cognitive and emotional development.

Discussion and Conclusion:

The findings of this study indicate that an integrated instructional approach combining Six Thinking Hats and Mind Mapping can significantly enhance both academic performance and academic emotions in fifth-grade elementary students studying science. By simultaneously engaging cognitive and emotional dimensions of learning, this method reduces negative emotions (fatigue, anxiety, hopelessness, anger), boosts positive emotions (pride, enjoyment), and strengthens both knowledge and its practical application. These outcomes suggest that such integrative methods can make learning more meaningful, enjoyable, and effective, thereby contributing to a more engaging educational environment.

The study contributes to the existing literature by addressing gaps regarding: (1) the combined application of Six Thinking Hats and Mind Mapping, (2) the inclusion of emotional outcomes as a primary measure of instructional effectiveness, and (3) the implementation of such strategies in elementary science education. Although the study was limited by its sample size, short intervention duration, and restriction to a single school, its findings provide a strong rationale for incorporating structured, visually mediated, and cognitively engaging instructional methods into primary curricula.

Future research could explore long-term effects, the generalizability of results across different schools and demographics, and the potential for integrating additional instructional strategies to further enhance both cognitive and emotional aspects of learning. This study supports the notion that instructional integration, rather than isolated application of teaching strategies, can produce synergistic benefits for learners, suggesting a promising avenue for innovation in elementary education.

Recommendations:
Elementary educators are encouraged to integrate Six Thinking Hats and Mind Mapping in science lessons to enhance learning outcomes and positive academic emotions. Future studies should examine long-term effects across diverse student groups.
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