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Abstract

The goal of this study was to develop and evaluate educational motion graphics
to enhance components of executive functions in children with learning
disabilities. The study used a quasi-experimental design with pre-test-post-test
evaluation and a control group, and the sample population consisted of all
students aged 7-11 years with learning disorders from treatment centers in the
cities of Tehran, Isfahan and Qazvin. Students were selected via a convenience
sampling method and a total of 18 participants volunteered to participate in the
experiment. The 9 experimental group participants and 9 control group
participants were matched by age and gender. Then, the motion graphics, which
were based on scientific sources and created using advanced animation
software, were performed for the experimental group for 10, 45-minute
sessions. Subjects were assessed using the BRIEF Executive Functions
Questionnaires (2000) and the Lufi Perseverance Questionnaires (1987) as a
pre-test and a test at the conclusion of the program. The results indicated that
there was a significant difference between the experimental and control groups’
scores in the components of executive functions, namely attention, inhibition,
planning, organization, reminders, perseverance and effort. Furthermore, it was
found that utilizing educational motion graphics was an effective way to
enhance executive functions in children with learning disorders.
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1. Introduction

Today's technology-centric world has led to rapid advances in
education, leading to many innovations. Bai (2018) has stated that the
education becomes more efficient when it is in the form of tools and
resources that match the learners’ conditions and characteristics (Kubat,
2018). Learning in humans is highly visual and occurs primarily
through observation and analysis of images. According to research by
Marilee Sprenger in 2010, the brain can process as many as 36,000
visual images per hour. The current generation of children has grown
up surrounded by visual images and has thus developed more flexible
and creative visual processing systems.

As per Marilee Sprenger 2010, video training is especially important
when using educational images to optimize learning. Educational
images or graphics can be defined broadly as an ensemble of visual
elements and illustrations, including photographs, line drawings,
animation, diagrams, and video images. They create a visual
representation of the content intended to improve learners'
understanding and performance. They are widely used in educational
contexts to enhance education and promote understanding and success
(Clark & Lines, 2011). Educational graphics can be depicted in an
animated or static format. Of the two, animated graphics tend to have a
stronger impact on the audience. Animated graphics involve images
with objective movement, and sometimes auditory elements may be
included in their composition. These movements and sounds create
depth and bring the graphics to life, resulting in increased engagement
and comprehension for the audience.

When crafting educational graphics, it is essential to strike a balance
between elements of visual and temporal layout. The arrangement
should be coherent and the layout should be composed in a way that
creates a logical narrative for the audience to follow and understand the
message. Using floating composition and precise timing of visual
elements is key to producing dynamic and effective graphics (Abedi,
2015). As Kate (2017) states, motion graphics can be defined as a type
of visual storytelling, using a series of moving images to tell a story or
convey information. This form of visual education can address a wide
range of learners, including students with learning disabilities.
Considering their specific difficulties, these students are more than just
ordinary children and may face challenges beyond those of other
children with special needs during the school year. Antonella and
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Guastaferro (2017) suggests that this method may prove helpful to
them. Learning disability, as defined by the American Psychiatric
Association, refers to a deficit in fundamental mental processes that
impacts an individual's ability to process language, think, speak, read,
write, spell, and solve mathematical problems. Additionally, these
deficits can interfere with learning and academic performance.
Learning disorders are distinct conditions from other causes of
educational issues, such as hearing or vision loss, physical or
intellectual disabilities, emotional or behavior problems, educational
deficiencies, cultural backgrounds, and socioeconomic status.
(Individuals with Disorders of Evidence Act (IDEA) 2004; McQuillan,
2010; Parks, 2010; Somale, 2016; Reda, 2019). A learning disorder is
considered present when a child's academic achievements are lower
than their 1Q levels on standardized tests.

Children with learning disorders may exhibit deficits in executive
functions, which are critical cognitive abilities that are crucial to high-
level thinking. Executive functions are primarily performed by the
prefrontal cortex and include a range of tasks such as planning,
reasoning, and problem-solving. Executive functions play a major role
in learning and academic performance, and are crucial to optimal
cognitive functioning. (McCloskey Perkins & VVan Divner, 2008; Smith
-Spark et al., 2016; Dawson and Gwire, 2004). Executive functions,
which enable us to set and pursue goals, focus, recall information, and
display purposeful behaviors, comprise a set of complementary skills
necessary for optimization of goal-oriented behaviors. These abilities
allow us to create a streamlined path to our individual goals and
objectives. (Stas, 2006; Zelazo et al., 2016; Semenov & Zelazo, 2019).
Although various definitions have outlined the components of
executive functions, no single one is universally accepted. Brown
(2003) proposes six main categories, namely inhibition, cognitive
flexibility, working memory, planning and organization, reasoning and
problem-solving, and emotion management. According to Brown
(2006), the proposed components of executive functions are as follows:
1) Activity (including organization, prioritization, productivity, and
initiative); 2) Focusing (including attention regulation and shifting of
attention); 3) Effort (including persistence, effort, processing speed,
and resistance to distraction); 4) Excitement (including failure
management and emotional regulation); 5) Memory (including working
memory, available recall, use of feedback, and learning from
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experience); and 6) Action (including self-control and response
inhibition.(

Brown's conceptualization of executive functions provides a framework
for the current research. This perspective identifies key components of
executive functions, such as attention, response inhibition, planning,
organization, recall, persistence, and effort as key elements of the
construct. Mayer's multimedia learning theory (2009), which centers on
the assumption of dual channels, is also an influential theoretical
foundation in the field of education. According to this theory, learning
is optimized when information is delivered via both verbal and visual
channels, allowing the brain to process information from multiple
sources and maximize efficiency. This theory was also taken into
consideration during the research. According to the mentioned
materials, the current study aims to investigate the hypothesis that using
animated graphics to teach school-age children with learning
disabilities has a positive effect on the components of executive
functions.

2. Literature Review

According to a study by Baglama (2018) titled "Using Animation as a
Tool to Increase Learning in People with Disabilities™, animations are
deemed to be effective educational tools to enhance the knowledge
acquisition of people with disabilities, specifically individuals with
dyslexia and autism spectrum disorder.

In a study by Shuang (2018) titled "Evaluating the Impact of Animation
to Highlight Text on the Scattered Attention of Students with Math
Learning Disorders”, it was shown that animated graphics proved
effective in directing and focusing the attention of students with math
learning disorders.

The results of a study by Esmaili (2016) titled "Developing a Math
Multimedia Program based on Structitivism and the Principles of
Multimedia Design, and Determining Its Effectiveness on Improving
the Math Performance of Female Students with and without Learning
Disabilities™" show that this method is effective in improving students’
math performance.
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3. Methodology

The present study is a semi-experimental research of pre-test-post-test
design, applying a control group. The research population comprises all
students aged seven to eleven years with learning disorders who visited
the targeted treatment centers in Tehran, Isfahan, and Qazvin in 2019-
2020. In total, eighteen subjects from first to fifth grade were selected
as the available samples, with eight from Tehran City, four from Isfahan
City, and six from Qazvin City. The available sample size was divided
into two random groups from among the 18 students selected. A total
of nine subjects were assigned to the experimental group, while nine
were assigned to the control group. In addition, 15 of the subjects were
male and 3 were female. The selection of samples from three different
cities was solely based on their availability, as it was not possible to
access all the subjects at one center due to COVID-19-related closures
of treatment centers for children with learning disorders.

4. Conclusion

Finally, the results of the current research, as evaluated via a
multivariate covariance analysis, revealed that the intended hypothesis
was supported and that using animated graphics to educate children
suffering from learning disorders can effectively improve their
executive functioning components, which include attention, response
inhibition, planning, organization, recall, and effort
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