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Abstract

Aim and Introduction: Multimedia education involves the simultaneous
presentation and processing of information that is both visual and auditory. This
information can be presented in both static and dynamic formats to enhance
learning. The fundamental premise of this theory is that providing multimodal
learning experiences enables learners to construct cognitive schemas from the
material they receive, allowing them to apply what they have learned in their daily
lives. The primary objective of this research is to evaluate the effectiveness of the
interactive multimedia program "Rahneghasht™ in enhancing students' cognitive
skills. The interactive multimedia program is grounded in Mayer's multimedia
cognitive learning theory and Sweller's cognitive load theory. It was designed and
produced by the researcher using a four-element design model that is particularly
effective for facilitating complex learning through multimedia.

Method: The statistical population for this research consisted of all students
attending first secondary schools in the four districts of Shiraz city. Among these
districts, the 4th district was selected as the sample for the study. Due to the semi-
experimental nature of the research, it was not possible to access and control all
students at this stage. Therefore, the seventh grade was selected for the study,
which included 60 female students from the academic year 2018-2019. This
number of participants was divided into two equal groups: a control group and an
experimental group, each consisting of 30 students. In this study, participants were
randomly selected and assigned to experimental and control groups. To compare
the students in the two groups, their academic records from first to sixth grade
were analyzed based on the descriptive grades in each subject. The "Rahnegasht"
has been developed for the seventh-grade experimental science curriculum, which
consists of 15 chapters. This software was exclusively utilized in the classroom. It
is compatible with the Windows platform and can be executed using an .exe file.
Additionally, a user guide is available to assist with its operation. The research has
simplified the process for students. The primary research tools are a questionnaire
and the interactive multimedia program "Rahnegasht”, both developed by the
researcher. The questionnaire evaluates cognitive skills through four executive
function categories: executive function skills (9 questions), complex
reasoning/critical thinking (10 questions), memory (4 questions), and
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speed/efficiency (5 questions). Responses are measured on a five-point Likert
scale, where 5 indicates and 1 indicates the validity of the questionnaire, face
validity was employed. For this purpose, the questionnaire was distributed to five
experts in the field of psychology, who evaluated and approved it after applying
the necessary modifications. Additionally, to assess the reliability of the
measurement tool, the questionnaire was administered to 30 individuals from the
target population, resulting in an overall Cronbach's alpha coefficient of 0.821.
Finding: The mean and standard deviation of the pre-test and post-test scores for
cognitive skills and their respective scales in both the experimental and control
groups indicate an improvement in cognitive skills and their indicators during the
post-test phase compared to the pre-test phase in the experimental group. The
adjusted mean of the post-test scores for cognitive skills and its indicators shows a
significant difference between the two experimental groups and the control group.
The findings demonstrate the positive impact of the interactive multimedia
program developed in the 7th-grade science book, which aligns with cognitive
load theory, on enhancing students' cognitive skills. The results confirm that the
primary research question regarding the effectiveness of the intervention in
strengthening students' cognitive abilities has been validated.

Discussion and Conclusion: In any society, education serves as a fundamental
pillar, as the development of a community depends on well-educated individuals.
It is essential for education to be both relevant and current in order to effectively
address the needs of learners. Therefore, technology should be integrated into the
educational system to facilitate positive changes across its various dimensions. In
particular, we should observe improvements in the equipment and human
resources that support schools. If technology-based education complements
traditional education, students not only develop logical and cognitive skills but
also find learning more enjoyable, which enhances their motivation to study.
Furthermore, students can carry the classroom with them at all times, enabling
them to benefit from its advantages whenever necessary. While the findings from
this research can inform lesson planning, it is recommended that innovative
technologies, such as multimedia, be utilized to enhance students' cognitive skills
at the school level.

Keywords: Multimedia learning, Interactive multimedia program, Cognitive
skills.
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4. Executive Functions
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6. Flexible thinking

7. Complex Reasoning/Critical Thinking

8. Verbal reasoning

9. Abstract reasoning

10. Spatial perception
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