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ABSTRACT

The present study aimed to examine the impact of external cognitive load in
multimedia instruction on learners' self-regulation. This quasi-experimental
research employed a pretest-posttest design with a control group. The statistical
population included all elementary school students of smart schools in Tehran
during the academic year 2017-2018. The sampling method was purposive, and
30 students taught by a science teacher were selected and randomly assigned to
experimental and control groups of 15 each. Over 15 sessions of 40 minutes each,
the experimental group was exposed to the independent variable (multimedia
instructional materials based on Merrill’s instructional design model). The control
group was taught the science curriculum designed with Merrill’s instructional
design model using conventional teaching methods. Students in both groups
completed the Academic Self-Regulation Questionnaire (SRQ-A) before and
after the instruction. To analyze the collected data, regression, independent t-test,
paired t-test, and covariance analysis were used in SPSS software. The use of
multimedia instruction based on Merrill’s design model can reduce external
cognitive load and enhance learners' self-regulation. The results showed that the
group taught using Merrill’s design model experienced lower cognitive load and
demonstrated higher self-regulation. Reducing cognitive load and increasing self-
regulation can help students use their time and energy more effectively. These
students, who feel more control over their learning processes, show higher
motivation to achieve academic success.
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Introduction

The use of multimedia tools in the educational process can positively impact
the learning experience. However, to achieve desirable outcomes, careful
attention must be paid to instructional design principles, learners' unique
characteristics, and cognitive mechanisms related to learning. Designing
educational content that neglects these factors may not only fail to aid the
learning process but also act as a barrier. Therefore, considering these crucial
elements when producing multimedia educational content is essential.

Research Question(s)

First Question: Does external cognitive load in multimedia instruction impact
self-regulation in elementary school students' science lessons?

Second Question: Does multimedia instruction based on Merrill's instructional
design model, compared to multimedia created without using a design model,

result in lower cognitive load and higher self-regulation?

Literature Review

Naseri and Khorshid (2012) conducted a study titled "The Effect of Four-
Component Instructional Design Model on the External Cognitive Load and
Problem-Solving Skills in Physics Lessons of Fifth District Tehran Schools."
They concluded that the four-component instructional design model enhances
students' problem-solving skills and reduces cognitive load.

Norouzi et al. (2011), in their study "The Impact of Multimedia Instruction
on Learning and Retention in Mathematics Lessons for Autistic Male
Students, " found that using multimedia software in teaching mathematics
concepts to autistic students is more effective than traditional methods.

De Bruin et al. (2020) emphasized the importance of considering cognitive
load in self-regulated learning processes. They stated that a theoretical
framework and agenda should highlight the importance of monitoring and
regulating effort in the self-regulation process during learning. With the
significant increase in information access over the past two decades, the need
for new theoretical frameworks to optimize students' learning under these new
conditions, given human processing limitations, is felt. The EMR framework
(Effort Monitoring and Regulation) described in this article emphasizes
optimizing cognitive load during self-regulated learning by reducing
unnecessary load.

Methodology

The present study's population comprises all elementary school students from
smart schools in Tehran. The development of technology and communication
advancements has brought about significant changes in the educational
system. Smart schools, introduced for the first time in Iran in 2004, are an
example of these changes. These schools use modern technologies to
eliminate spatial and temporal limitations, providing an environment for
active, interactive, and collaborative learning. In this environment, the role of
teachers is strengthened as guides, and students participate as active and
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critical members in the learning process. Assessment in smart schools is also
designed to focus on the learning process rather than merely the outcomes.
This new approach paves the way for positive changes in the educational
system and the development of skills necessary for the twenty-first century
(Zarqi, Hosseini Janbezi, 2023).

Conclusion

by comparing the control and experimental groups at each stage of the
instructional sessions, it can be observed that the experimental group
experienced lower cognitive load and higher self-regulation compared to the
control group. Considering the explanations provided, it can be concluded that
the null hypothesis is rejected and the research hypothesis is confirmed. In
other words, multimedia instruction based on Merrill's instructional design
model, compared to multimedia created without using Merrill's design model,
results in lower cognitive load and higher self-regulation.
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