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EEL I [ RET e Mo SR Education and learning are based on correct communication and this

communication is dependent on choosing the right media. Multimedia is one of the most effective media
for learning due to its many advantages. But in some cases, despite spending a lot of time and cost on
multimedia design, the results are not satisfactory. Failure to pay attention to the principles of educational
design, individual characteristics of learners, learning processes, and human cognitive structure in many
cases leads to ineffective multimedia design and production that prevent learning. One of the influential
theories on educational design is cognitive load theory. In poor designs, such as the effect of split attention,
where complementary and essential information is not located near each other, it imposes an additional
load on the memory and disrupts the processing and learning. As a result of the split attention due to the
limited capacity of active memory, it is assumed that if the image and the related text are placed in the
vicinity of each other, the cognitive processing of the two contents will be done at the same time and
optimal cognitive resources will be consumed. The present study was conducted to investigate the effect
of split attention in multimedia on learning and the perceived cognitive load of students with self-regulation
moderation.

This research was practical in terms of purpose and in terms of method, it was quasi-
experimental research with a pre-test-post-test design with a control group. The statistical population of
this research included all the female students of the third-grade primary schools in Hamedan in the
academic year 2022-2023. In this research, Rah Noor 1 girls' primary school was selected using the available
sampling method. Among 24 third-grade students, 12 were placed in the experimental group and 12 in the
control group using random assignment. To determine the level of students' self-regulation, Buford’s (1995)
self-regulation questionnaire was used. For education, the researcher made two educational multimedia,
which included educational multimedia with the effect of dividing attention and educational multimedia
without this effect. A week before the training, the learning pre-test was performed on the students of both
groups. The students of both groups completed the PASS (1992) cognitive load (mental effort) scale in the
middle and at the end of the training and immediately participated in the learning post-test. In this research,
SPSS statistical software was used to provide descriptive statistics (dispersion and centrality indices) and
inferential statistics (Kolmogorov-Smirnov tests, ANCOVA, and independent t-test) for data analysis.

The results showed that the control group performed better in the learning tests than the
experimental group (split attention effect) and received less cognitive load. However, the findings indicated
that self-regulation had no significant moderating role in learning and the perceived cognitive load of
students who were under multimedia education with the effect of split attention.

If the text and image information are integrated, there is less need to search and process.
Therefore, less additional load is imposed on the memory and thus facilitates learning. Self-regulating
students do not have the possibility of optimal processing without training appropriate strategies for
processing non-optimal designs, because they face two types of additional load imposed on their memory.
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The presentation format of integrated texts and images creates a better result than the format of presenting text and image Wang et al
separately in mathematical problems that require images.
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Self-management strategies such as pointing increase performance in the face of the effect of split attention. Zhang et al
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The effect of split attention and redundancy causes poor learning performance and increased cognitive load.
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Education based on the effects of cognitive load leads to students' academic engagement and motivation.
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The amount of learning and motivation of students who were influenced by education based on cognitive load theory was
more than students who received multimedia education and lecture in science course.
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The use of multimedia education design based on Soeller's cognitive load theory has a positive and significant effect on
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academic engagement, including the components of ability, commitment, absorption and learning transfer of learners in

.mathematics course
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Providing education based on cognitive load effects increases academic achievement scores and higher motivation, as well as YV

lower cognitive load
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Fig. 1: Multimedia training in control group
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Table 1: Statistical indices related to the scores of research variables
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Table 3: Examining the first hypotheses of the research
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Table 4: Descriptive data related to the second hypothesis of the research
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09,5 o oad Shlol £ols Jb (Sl a5 wos o0 Lis ¥ oo
Jooz Geizmen bl S 095 5l yiiin Slie 4 dz g s

SR £90 G408 30 Jiins 095 99 [y Syl (o 0 Jgoz
Table 5: Examining the difference between two independent groups in the second hypothesis of the research
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Table 8: Descriptive statistics related to the fourth hypothesis of the research
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Table 6: Descriptive statistics related to the third hypothesis of the research
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Standard deviation Mean Learning Number Group
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Table 7: Examining the difference between two independent groups in the third hypothesis of the research

t o8l G
Independent t Levene's test
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Sl s)lal;.m ;5“}1 T statistic é)loL:.m F statistic
Mean significance df significance
Difference level level
0.314 0.716 10 0.374 0.755 0.103 il yls 5
variances assumed
0.723 8.215 0.367

o il )ly gl pas
variances not assumed

SR T 40258 5O e 09,5 90 (o Dgld gy 1 Sy
Table 9: Examining the difference between two independent groups in the fourth hypothesis of the research

it o8 s
Independent t Levene's test
gl @a...; a0 t c)L;\ @a...: Fo)La]
. Silo & ol 63')'] T statistic & ol F statistic
Mean significance df significance
Difference level level
1.057 0.295 10 1.106 0.896 0.018 sl yly sl
variances assumed
0.303 8.484 1.096

bl s plp poe
Variances not assumed
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Table 10: An overview of the research and the results obtained for each hypothesis
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hypothesis was s i elal analysis of significant effect on students'
confirmed. ! S covariance learning.
spilt of attention as an independent variable,
learning scores in the post-test mode as a
dependent variable, and learning scores in
the pre-test mode as a performance control
variable.
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The second hypothesis
of the research was

confirmed.

D18 Al 8 )50 a2 sl ad 9 J 7S 09,5 55 (e

2,5
The perceived cognitive load variable has a
normal distribution and it is supposed to
compare the perceived cognitive load
between the two groups of control and spilt
attention.

The effect of spilt attention has a
significant effect on students'
Perceived cognitive load.
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The learning variable has a normal Self-regulation strategies have a
distribution and it is supposed to compare significant moderating role on the
learning between two groups of low self- effect of dividing attention on
regulation and high self-regulation. students' learning.
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The perceived cognitive load variable has a
normal distribution and it is supposed to
compare the perceived cognitive load
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Self-regulation strategies have a
significant moderating role on the
effect of dividing attention on
students perceived cognitive load

between two groups of low self-regulation
and high self-regulation.
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