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EXTENDED ABSTRACT

Introduction: Since experimental science, as a branch of human knowledge, deals with the identification of the
material world, the systems and laws governing it, plays a crucial role in education (Ghaznavi et al., 2018). In all
educational systems around the world, by teaching experimental science, efforts are made to ensure that all students
learn it’s principles and concepts through sensory experience and experimentation, and acquire the necessary scientific
literacy related to their natural environment. This also equips them with process skills for problem-solving, decision-
making, and a better understanding of society and the environment (Hajizadeh, 2019). However, despite the
importance of science lessons in promoting scientific literacy and preparation for understanding the natural world,
traditional teaching methods, such as lectures and questions and answers, have not succeeded in fostering satisfactory
levels of learning or positive attitudes among students (Ghorbani et al., 2019). Especially in lIran, results of
international assessments such as TIMSS reveal underperformance in science education, which highlights the need to
reform teaching methods (Saedi, 2021). Therefore, transforming science education and employing new teaching
methods in Iran’s educational system is essential (Ghaznavi et al., 2018).

One suggested approach involves the use of technology-based, multimedia learning environments that engage both
cognitive and affective aspects of learners, leading to more effective learning outcomes (Butz et al., 2015). Such
environments influence students’ emotional states (Butz et al., 2015) and and promote more active, effective
engagement in the teaching and learning process (Novak et al., 2021). Since many of the emotional and cognitive
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learning outcomes of students are influenced by appropriate instructional methods, the success of technology-based
instruction and multimedia educational software depends on their effective design.

Among these, the concept of emotional design in instructional multimedia has gained attention. This approach
utilizes warm colors, human-like characters, and emotionally expressive visuals to evoke positive emotions, enhance
engagement, and improve learning (Wei Ming et al., 2021; Bulbul et al., 2020). Based on principles of cognitive load
theory and the cognitive-affective theory of learning, presenting instructional content with emotionally engaging
visuals can improve mental processing, boost intrinsic motivation, and ultimately lead to better learning outcomes
(Enders et al., 2020). Using images related to learning and educational objectives, and enhancing their appeal based
on principles of emotional design, improves cognitive processes and does not distract the learner's attention from the
main content of the lesson (Plass et al., 2019).

Research evidence, including findings from scholars such as Li, Bulbul, Ozgur, Anders, and others, supports the
idea that emotional design can influence students’ attitudes, interests, and academic performance. In the Iranian
education system, numerous studies have been conducted on multimedia-based instruction in elementary science
education. However, in Iran’s educational system, there has been no independent and thorough investigation into the
role of emotional design in instructional multimedia—particularly in elementary science instruction. This study aims
to address this research gap by examining two primary hypotheses: (1) The use of educational multimedia with
emotional design has a positive effect on the learning of fourth-grade elementary students in science. (2) The use of
educational multimedia with emotional design has a positive effect on students’ attitudes toward science in the fourth
grade of elementary school.

Given the growing production and utilization of educational multimedia content in the country's education system—
particularly at the elementary level—and the increasing tendency of teachers to incorporate these tools into the
teaching process, the findings of this study can contribute to more effective, purposeful, and user-centered design of
such content. Specifically, this research can play a significant role in enhancing the quality of science education,
increasing students' learning motivation, and improving teacher—learner interaction in multimedia learning
environments.

Method: This applied research employed a quasi-experimental, pretest-posttest control group design. The statistical
population included all fourth-grade students in Eyvan-e Gharb City during the first semester of the 2023-2024
academic year. Using one-stage cluster sampling, one school was randomly selected from a total of 15. Then, 32
students from that school were randomly assigned to experimental (n=16) and control (n=16) groups. The
experimental group received science instruction through emotionally designed multimedia (featuring warm colors,
human characters, and expressive facial features), while the control group received instruction using standard
multimedia without emotional elements. The intervention lasted for 8 sessions of 35 minutes each.

Data collection tools included the attitude questionnaire developed by Knekta et al. (2020), comprising 11 items,
and a researcher-made science learning test with 24 questions. The validity of the instruments was confirmed by
experts, the reliability of the attitude instrument was estimated as Cronbach's alpha of 0.87 and the learning test was
estimated as 0.82 with KR-20. Data analysis was performed using ANCOVA for learning outcomes and an
independent samples t-test for attitude.

Results: A comparison of pretest and posttest learning scores showed that both groups improved after instruction,
but the improvement in the emotional design group was significantly greater. The ANCOVA results indicated a
statistically significant difference in posttest learning scores between the groups, after controlling for pretest scores
(p< 0.01), supporting the first hypothesis regarding the effectiveness of emotional design on learning.

Regarding attitude, the independent samples t-test showed that the emotional design group had significantly higher
attitude scores than the control group (p < 0.01), confirming the second hypothesis. In other words, emotional design
in multimedia contributed to a more positive attitude toward science among students.

Table 1. Comparison of Pretest and Posttest Scores for Learning and Attitude Between Experimental and
Control Groups

Variable Group Pretest Mean Posttest Mean Significance
. Simple Design 4.67 16.80 -
Learning . .
Emotional Design 4.87 22.13 (p<0.01)
Attitude Slm_ple DeS|g.n - 46.13 -
Emotional Design - 62.53 (p<0.01)
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Discussion: Given the fundamental role of science in students' social and individual lives, it is of great importance
to understand the variables and factors that influence learning in this subject (Reeve & Jang, 2006; Pajares et al.,
1999). Transforming science education and incorporating new technology-based teaching methods in Iran’s
educational system is essential (Ghaznavi et al., 2018). The findings of this study revealed that emotionally designed
multimedia significantly improved both cognitive (learning) and affective (attitude) outcomes among students
compared to the simple design. The use of warm colors, human characters, and expressive visuals facilitated better
understanding of scientific concepts and strengthened students’ attitudes toward science. Findings indicate that visual
elements primarily responsible for generating interest are embedded through emotional design in images, leading to
improved learning (Anders et al., 2020).

Emotionally designed materials evoke positive emotions, facilitate comprehension, and ultimately enhance learning
outcomes. These results are consistent with previous research by Enders et al. (2020), Wei Ming et al. (2021), Bulbul
(2020), and Heidig et al. (2015), which also affirm the positive role of emotional design in enhancing motivation and
learning. The aforementioned related studies indicate that there is substantial empirical evidence that can serve as a
strong research foundation for incorporating emotional design in multimedia-based science education. The findings
of the present study align with these previous studies and are, in essence, consistent with their results.

This study also revealed that while the use of educational multimedia is generally beneficial and effective,
appropriate design and attention to emotional aspects can significantly enhance its impact. Especially in elementary
learning environments—where intrinsic motivation plays a critical role in the learning process—the integration of
emotional elements into multimedia design can lead to deeper cognitive engagement and more effective learner
interaction with the content. Therefore, it is recommended that instructional designers, teachers, and digital content
developers incorporate emotional design elements—such as intelligent and content-appropriate color schemes and
visually appealing character design—into the process of designing and using educational multimedia. These measures
not only enhance the visual appeal of the content but also make learning more enjoyable and meaningful for students,
thereby improving their attitude toward the subject matter and enhancing learning outcomes.

Based on the findings, the following practical recommendations are proposed: Science teachers, especially in
elementary education, should use technology-enhanced environments with emotional design features to to foster
effective learning and more positive student attitudes. Training workshops should be conducted to equip teachers with
skills for creating and utilizing emotionally engaging visuals in multimedia content. Given that emotional design is a
relatively new and emerging area of research, and that sufficient studies have not yet been conducted on emotional
design within(TIran’s education system, it is recommended that future researchers carry out more quantitative and
gualitative studies on multimedia-based instruction with emotional design across various subjects and educational
levels.
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