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ABSTRACT

Learning has consistently been one of the aspects of human
Received: 09 April 2024 development since the beginning of human existence on the Earth, encompassing all
Reviewed: 10 May 2024 aspects of human life and holding a special place in human life plans. On the other hand,
Revised: 27 June 2024 technological advancements in recent decades have rapidly brought about significant
Accepted: 09 August 2024 changes in the realm of education and learning. One of the most prominent impacts of

technological progress in the field of learning is the emergence of e-learning; a tool that
enables learners to access educational resources at any time and place. Regarding the fact

KEYWORDS: that every person has individual traits, preferences, and tendencies, traditional
Cognitive Load education's "one-size-fits-all" approach can be seen as one of its fundamental flaws.
E-Learning Learning styles, as one of the most important factors influencing learning, represent an
Learning Style individual's preferences and ways of processing and understanding information.
Personalized Education Therefore, providing adaptive education based on learners' learning styles, with the aim

of enhancing educational efficiency and reducing cognitive load during teaching, is both
essential and inevitable. This research aimed to investigate the impact of adaptive
* Corresponding author education b:.ased on Iearl;]ers' Iearn.ing styles. In order to achievg this, learners' .Iearning
& ehsan.pazouki@sru.ac.ir styl'es were |der?t|f|ed. using an onllne'platform and the FeIder—S|Iv.erman Learning Style
(+9821) 22970061 Indicator questionnaire, and educational content was automatically generated and
presented to learners accordingly. Finally, the performance of the learners and cognitive
load during instruction were examined.
WETEER A total number of 37 male and female undergraduate computer science
students with an average age of 20.3, participated in this study. Initially, the participants
were divided into two groups, and their learning styles were determined using the Felder-
Silverman Learning Style Indicator questionnaire. Subsequently, one group received
educational content tailored to their learning styles, while the other group received
content not aligned with their learning styles. After studying the provided material, the
cognitive load and learning outcomes of the participants were assessed using the NASA
Task Load Index questionnaire and a designed performance test, respectively. Finally, the
significance level of the results obtained from the two groups was evaluated using an
independent t-test.

Based on the obtained results, no significant difference was observed in the test

scores of the two groups' performance. However, when comparing the cognitive load
between the two groups, the average cognitive load of the group that received content
aligned with their learning style was significantly higher than the group that received
incongruent content, with a value of 0.02 (p < 0.05).
According to the research findings, providing educational content based on
learners' learning styles significantly reduce cognitive load during learning. Therefore,
offering personalized education based on learning styles plays a crucial role as one of the
adaptive teaching methods in e-learning, enhancing performance, and reducing cognitive
load for learners.
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Table 1: Various theories of learning styles
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22,23 i . . . . .
[ ! Index of learning style This model consists of four dimensions of Perception, Input, Process, and Felder-Silverman
(lls) Understanding, each of which provides individuals with different preferences and
learning methods.
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[23,24] The VARK questionnaire 215 )i (los 5 5, Blgl Gls> o6yt sy 5 50 <y
The VARK model, presented by Neil Fleming and Christchurch, refers to four Vark
learning styles: Visual, Aural, Read/Write, and Kinesthetic.
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(Lsi) This model encompasses four stages of learning: experience, interaction, reflection, Kolb
and articulation. In this model, learning takes place through hands-on experience
and active engagement in activities, while the exchange of information and opinions
with others plays a crucial role in the learning process. Subsequently, through
reflection and analysis of experiences, a deeper understanding of the subject matter
is achieved. Finally, articulation and interpretation of experiences contribute to
more meaningful learning and the enhancement of the learning process.
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Honey and Mumford
learning style
questionnaire

Honey and Mumford have summarized the Kolb learning styles and presented four

alternative styles with names: Activist, Theorist, Pragmatist, and Reflector.

Honey and Mamford
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Table 2: Dimensions and description of the Felder-Silverman learning style
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Sensory learners prefer to acquire tangible and real information. They are interested in details, facts, and numbers, and they prefer
using fixed methods. They are practical and enjoy practical applications. This group of learners solves problems using established

methods and minimizes complexities and unexpected situations. They seek specific and clear methods to solve their problems, and
complexity is exhausting for them; therefore, they prefer to achieve their goals easily using defined methods.
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Intuitive learners are inclined towards abstract, creative, and theoretical information. These individuals seek to discover possibilities

and connections in their subjects and have an interest in creativity and innovation. They become tired of repetition and prefer to
explore new and different things.
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Verbal learners acquire information more effectively through verbal explanations (both written and oral) and prefer to focus on

summarized information. They also express their knowledge through words. This group of individuals is interested in learning
information through group activities and enjoys working collaboratively.
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Visual learners prefer information to be presented visually. They are interested in images, charts, timelines, and videos. People who

learn better through visuals use these tools to better remember the material, use concept maps to understand the material, and
help with learning by placing key points in boxes or specific places.
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Active learners experience the learning process by performing activities related to the information and prefer to acquire information
by discussing and testing it. They enjoy discussing, applying, and explaining information to others. Those who enjoy group activities

often remember information through doing and group activities. They better understand the material by participating in groups and
benefiting from others' experiences. For this reason, they prefer to work in groups and collaborate with others.
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Reflective learners acquire information through thinking. They carefully examine issues and understand the information before

taking action. These individuals are usually seeking new and innovative discoveries, and they enjoy creativity and innovation. They
are looking to use new resources and replace repetition with the exploration of new things.
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Global learners prefer to organize information in a more comprehensive and somewhat random way, without seeing organized
relationships. They can quickly solve complex problems but may find it difficult to explain how they did it. Those who initially review
the desired content tend to seek a comprehensive understanding of the content. In the face of complex issues, they first seek a
general understanding of the content and then solve the problem. These types of learners are generally holistic in their approach to
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learning and need to make an effort and follow systematic activities to achieve the best possible understanding of the content.
Connecting new concepts to previous material is also one of the ways they improve their understanding of the material.
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This category of learners prefers to organize information in a linear and systematic manner, follow content in a step-by-step, orderly
fashion, and proceed from one stage to the next using logical sequences. They approach studying and learning information
systematically. In problem-solving and comprehension, they pursue a logical and organized approach, gaining the best possible
understanding of the material with precise and step-by-step progression. Connecting new concepts to previous content is also one of
the methods they employ to enhance their comprehension of the material.
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Table 4: Participants' information in the study examining the impact of personalized education
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Fig. 4: The Histogram and the percentage of participants in each dimension of the Felder-Silverman learning style
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Table 5: The average exam scores, as well as the p-value obtained from
comparing scores
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Table 7: The average exam and NASA TLX scores, as well as the p-value obtained from comparing the results of two groups, for both the control and experimental
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