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A B S T R A C T  

Multimedia content due to its inherent audio-visual capabilities plays a significant role in transferring 

complex/ mystical concepts into the learners. Its effectiveness, is mostly concerned with goal-oriented 

narration of the story from one side and the level of engagement and understanding of concept by learners 

from the other side. In this respect, presenting a framework to organize an e-book to facilitate the effective 

transmission of complex /mystical concept is the focal concern of this article. Furthermore, the proposed 

framework incorporates rigorous user experience (UEQ) methodology, employing established metrics and 

qualitative feedback mechanisms to evaluate learners' satisfaction across a comprehensive range of UEQ 

scales, including attractiveness, hedonic and pragmatic quality in general. Empirical results, derived from 

experimental studies utilizing this framework, demonstrate a statistically significant and practically 

noteworthy impact on the learners' ability to grasp and articulate the core meaning embedded within complex 

and mystical concepts, thereby validating the efficacy of this innovative approach in promoting accessible and 

meaningful learning experiences. In this regard, the correlation between UEQ scales with learners' learning 

style model based on Felder-Silverman was investigated. The assessment of the results concerning the 

relationship between the UEQ scales and the Felder-Silverman learning style dimensions reveals that the 

multimedia e-book was evaluated as more engaging and innovative by learners whose learning styles, as 

classified by Felder-Silverman, were characterized as intuitive and visual. This confirms that the e-book's 

design resonates particularly well with these learning preferences. Moreover, the User Experience 

Questionnaire (UEQ) results for the presented e-book, when compared to benchmark data from other 

products assessed using the same standardized UEQ, indicate a positive multimedia potential. Specifically, the 

e-book demonstrates favorable scores across dimensions such as Attractiveness, Efficiency, Stimulation, and 

Novelty as well, which well express the potential of proposed multimedia e-book in transferring 

complex/mystical concept. 

Keywords— Concept Transfer, Felder-Silverman Learning Style Model, Multimedia, E-Book, User Experience 

Questionnaire (UEQ). 
 

1. Introduction 

Designing and providing efficient methods to 
make education much more enjoyable, easier and 
desirable, has been being experimented for many 
years [1]. Evolution of technologies, tools and 
medias for content organization such as multimedia 
[2], augmented reality [3], virtual reality [4], 
metaverse [5], AI-chatbots and large language 
models [6] have a significant role in this respect. 

Among them, multimedia, which hires almost all 
aspects of learning contents including, text, sound 
and music, pictures, videos and animations, etc., 
promote a better understanding of complex concepts 
and enrich the learning experience as well as 
enthusiasm in learners by allowing information to be 
visualized and thus employed in various 
technologies and tools for learning purposes [7,8]. 

Multimedia content offers a powerful avenue for 
conveying complex or mystical concepts to learners 
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due to its inherent audio-visual capabilities. By 
leveraging the combined impact of imagery, sound, 
and potentially interactive elements, multimedia can 
transcend the limitations of purely textual 
explanations. Complex concepts become more 
tangible and engaging, fostering deeper 
understanding and improved retention. Multimedia 
and its derivatives, allows educators to create 
immersive experiences that resonate with learners 
on multiple sensory levels, ultimately facilitating a 
more profound grasp of nuanced or challenging 
subjects and concepts as well [9].  

Hence, transferring complex and mystical 
concepts through multimedia content, seems to be 
influential in understanding the embedded messages 
within the concepts especially for learning purposes. 

Obviously, based upon the complexity of a 
concept and the subject overriding this concept, 
results of understanding and interpretation may 
become more complicated. Taking this point into 
account, scenario making and organizing an 
appropriate multimedia content including 
informative animation based upon that scenario 
seems to be so impactful. The other important role 
makers’ factors in transferring and understanding the 
complex/ mystical concepts are analyzing the user 
experience (UEQ) and user modeling as well.  In 
this case, assessing the user experience demands a 
thorough understanding of the complex concepts 
involved and the hidden message behind them that 
need to be studied [10]. In addition, providing 
personalized multimedia content based on learner’s 
user model is another significant factor which 
facilitate and enhance understanding of complex/ 
mystical concepts [11]. 

In this article, main goal of the proposed 
framework is to figure out how much a multimedia 
content, which is here a multimedia e-book, can be 
effective in transferring the meaning of considered 
mystical concept of “SPIRIT” to the learners from 
the angle of user experience and user modeling 
analysis method.  

The organization of this article is as follows: in 
“Related work” section, the literature review on 
existing researches are provided. It is followed by 
“Proposed Framework of Creating Multimedia E-
Book to Transfer Concept” section which present 
the modular components of organizing a multimedia 
e-book and its interaction with learners. In next 
section, experimental results based on user 
experience and its correlation with users’ model are 
evaluated and analyzed. The article ends with 
“Concluding Remarks and Future Prospects” 
section. 

2. Related Work 

Learning as a process of knowledge acquisition 
and building skills, abilities, capacities, attitudes, 
behaviors etc. is subject to change and development 
over time [12]. 

The evolution in technologies and tools of 
organizing educational contents have a significant 
role in learning process especially in transferring 
complex or mystical concepts. To figure out the 
meaning of a complex concept, it is essential to 
choose appropriate way of transmitting it through 
text, sound, music, video, animation, game, 
augmented reality, concept mapping and multimedia 
as well [13]. Actually, learning from text signifies a 
reader's deliberate engagement with written 
material, driven by the desire to comprehend the 
embedded message. This necessitates decoding the 
author's intended meaning, extracting relevant 
information, and critically analyzing the content 
presented [14] .  

Educational media has undergone a significant 
evolution, with sound, video, and animation 
emerging as key drivers of enhanced learning 
experiences. While traditional pedagogical 
approaches often relied on text-based instruction, the 
integration of these technologies offers a potent 
combination capable of fostering concentration, 
stimulating creativity, and ultimately making 
learning more engaging. “Sound” for instance, 
possesses the ability to focus a learner's attention, 
fostering creativity by invoking specific emotions 
and triggering imaginative thought processes. While, 
“video”, by synergistically combining images, 
motion, sound, and text, presents a multifaceted 
learning tool allowing the presentation of complex 
information in an understandable format. Animation, 
extending the capabilities of video, offers the 
advantage of visualizing abstract or complex 
concepts and simulating phenomena not easily 
observed in reality [9].  

The combination of all the above mentioned 
concept transfer medias are integrated in multimedia 
content which has the potential of verbal and 
pictorial concept transfer at the same time and can 
be employed in game, augmented reality, virtual 
reality and metaverse- based learning as well [15, 
16].   

From another point of view, some researches 
focuse on assessing the impact of multimedia e-
content on learners’ learning performance and 
satisfaction level. Regarding that, user experience 
evaluation methods and questionnaires have shown 
to be beneficial [17, 18]. For instance, evaluating the 
impact of employing multimedia content for 
learning English language, and the preference of 
learners based on User Experience Questionnaire 
(UEQ) and System Usability Scale (SUS) showed 
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successful learning performance [19]. Another 
research work was presented for Quran Tajwid 
learning which was evaluated by user experience 
experts and practitioners based on UEQ+ as a 
modular extension of UEQ method [20]. Moreover, 
what is observed in new emerging technologies 
especially for educational purposes is their 
interactive, emerging and immersive potentials 
which can affect cognitive and psychomotor skills of 
learners [21]. Referring to the above mentioned 
points, and based upon the degree of concept 
complexity, it would be necessary to employ an 
appropriate media for concept transmission. 

Taking the above points into account, 
multimedia content due to its multi-modal nature is 
encouraging evidence that learner’s understanding 
of complex concepts can be enhanced [22], 
especially when the multimedia content be adapted 
to the learning style model of learners. There exist 
various methods for user modeling purposes in 
different contexts such as: Felder-Silverman [23, 
24], Kolb [25], Myers-Briggs (MBTI) [26], etc. 
[27].  

Investigating some literatures on Felder-
Silverman learning style from 2019 to 2023, reveals 
that majority of learners (mostly among college or 
university students) were sensing, active, visual, and 
sequential learners [24]. This learning style model is 
particularly popular in engineering and technical 
education and highlights how students perceive and 
process information [28, 29]. 

While, Kolb learning style is an appropriate 
method to assess unique individual approach to 
learning and investigate experiential learning 
theories. Thus, it seems to be suitable for problem-
based Learning especially in laboratory-based 
courses [25]. 

Another model is Myers-Briggs (MBTI) which 
is a representative indicator of personality diagnosis 
in psychology, which indeed can also have 
significant role in learning [26].  

In general, understanding and catering to 
individual learning styles has become an important 
focus in education, aimed at enhancing student 
engagement, retention, and achievement by aligning 
instructional methods with learners' preferences. 

Taking the above points into account, in this 
paper, the impact of multimedia on concept transfer 
is considered to be evaluated from user experiences 
point of view and its correlation with learners' 
models based on Felder-Silverman due to its 
appropriateness for modeling engineering/technical 
students [24, 28] and covering wide and 
comprehensive dimensions comparing to other kinds 
of models [29]. For these same reasons, in this 
research, Felder-Silverman learning style is chosen 

to model the participants, who were students of 
Computer Engineering and IT and its standard 
questionnaire was employed for this purpose [30, 
31]. 

3. Proposed Framework of Creating Multimedia 

E-Book to Transfer Concept 

Many contents and concepts may in general be 
ambiguous in their nature to the extent that a unique 
meaning of them can be hardly conceivable [32]. 
Such an ambiguity is mostly due to the complex and 
mystical nature of the semantic entities embedded in 
a content and their usages as well. To effectively 
demystify complex concepts, establishing a 
framework for multimedia content generation is 
essential. This framework must incorporate varied 
components, including the semantic roles of words, 
requisite background knowledge, and anticipated 
perspectives, ensuring effective conceptual transfer 
within specific learning scenarios. 

In our proposed framework, we make use of 
animation, text and sound to organize a multimedia 
e-book in order to transfer a mystical concept in 
Persian literature called "SPIRIT" from the 

viewpoints of great Iranian poets. In this regard, the 
generated multimedia e-book was evaluated by 
learners via user experience standard questionnaires 
(UEQ) based on learners' learning style model [17, 
18]. This standard questionnaire allows a quick 
assessment of the user experience for any 
interactive product. In our case an interactive 
multimedia e-book is employed for this purpose. 
The scales of the questionnaire are designed to 
cover a comprehensive impression of user 
experience and supports the user response to 
immediately express feelings, impressions, and 
attitudes that arise when they use our e-book. 

3.1. Modular Components of Proposed 

Framework  

In this section, major components of proposed 
framework to organize the multimedia e-book is 
presented and shown in Figure 1 [32]. As mentioned 
before, the main purpose of this framework is to 
illustrate how to design and generate an appropriate 
multimedia e-book to transfer the meaning of a 
mystical concept of “SPIRIT” from the viewpoints 
of great Iranian poets and how to access the impact 
of this e-book through learners’ interaction 
experience considering their learning styles. 

As it is seen, the major modular components for 
making each part of final multimedia e-book within 
the proposed framework are: “Text”, “Sound”, 
“Animation”, “E-book Generation”, “User 
Modeling” and “User Experience Evaluation”. 
Various software designing applications such as 
Adobe Photoshop (Ps), Adobe Illustrator (Ai), 
Adobe After Effects (Ae), Adobe Premiere Pro (Pr),  
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Figure. 1. The Proposed Framework of Creating Multimedia E-Book To Transfer Concept [30] 

and Adobe InDesign (Id) are applied for making 
each component.  

In the first step, an appropriate topic (in this case 
a mystical concept) should be chosen based on 
which, the rest of the work have to be organized. As 
stated before, the concept of “SPIRIT” was 
considered for this purpose.  

In the second step, it is essential to write a 
scenario in a way that describe the chosen mystical 
concept very well.  Here, a scenario was written to 
describe the concept of “SPIRIT” from the 
viewpoint of great Iranian poets Ferdowsi, Mevlana 
and Sa’adi. Designing and animating the characters 
of these great poets to express the contents and 
verses within written scenario was the next step. 
Then the scenes of whole scenario were planned and 
designed and respectively sequence arrangement and 
description were performed. Following that, sounds 
and narrations were added to the designed 
animation. Figure 2 illustrates the environment of 
designing the animation of “Symphony of Spirit”. 

The articulation of the written narrative, 
accompanied by a suitable auditory backdrop, 
significantly enhances the comprehensibility and 
overall impact of the story. Meanwhile, as this 
animation is related to the Persian literature and 
poem verses, it is imperative to engage narrators 

who can articulate each verse with appropriate 
emotional depth in order to effectively convey the 
narrative and enhance the conceptual transmission. 

After adding all the essential elements to each 
scene, it was needed to put all these scenes together 
to construct the entire animation. Then, it was turn 
of creating the multimedia e-book entitled 
“Symphony of the Spirit”, using text, sound & 
animation to tell the whole story for transferring the 
mystical concept of “SPIRIT”, which is shown in 
Figure3. 

The last two remaining modular components in 
the proposed framework were learner modeling and 
experimental results evaluation. As discussed 
before, there exists various kinds of user modeling 
methods which can be employed based on the 
learning objective. As in this research work, 
assessing the impact of multimedia e-book on 
transferring the meaning of SPIRIT concept was 
under consideration and the test population were 
B.Sc. students in computer science field of study, 
thus Felder- Silverman learning style modeling 
method seemed to be the best choice among the 
existing user modeling methods. Subsequently, it 
was essential to assess the learners’ user experience 
in interacting with e-book. In this respect the test 
population were asked to read and interact with the 
e-book, then fill in UEQ questionnaires and finally 
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the results and their correlation with various scales 
of learners’ model based on Felder-Silverman were 
analyzed.   

4. Analysis of Experimental Results  

4.1. Learner Modeling   

One of the significant modules in the proposed 
framework is learner modeling module which 
investigates the learners' model based on Felder-
Silverman learning style method. This method 
includes major aspects of processing, perception, 
receiving and understanding, each covering 
dimensions of active/ reflective, sensing/ intuitive, 
visual/verbal, and sequential/ global, respectively 
[33]. Among the user modeling methods, Felder 
Silverman learning style method due to its specific 
features, aspects, dimensions and targeted test 
population seemed to be the best choice for learner 
modeling in our case.  

The test population of learners who involved in 
this research work, were 32 B.Sc. computer science 
female students at “English Technical Language”  
course in Alzahra University. They were all in the 
same range of ages with no familiarity with the 
meaning of “SPIRIT” concept from mystical point 
of view. Firstly, they were asked to fill in the Felder-
Silverman learning style method questionnaire.  

Then, they were asked to interact with English 
version of e-book of “Symphony of SPIRIT” for 60 
minutes and then fill in the original English version 
of user experience questionnaire for about 30 
minutes. The experiments were conducted in a face-
to-face classroom setting, within a session lasting 
two hours. Figure 4 illustrates the status of test 
population based on the major dimensions of Felder-
Silverman learning style model [33]. 

As it is seen in Figure 4, with respect to Active/  
Reflective dimension, there exists a comparable 
distribution between Active and Reflective learners, 
with a slight predominance of Active learners. This 
observation suggests that our learners exhibit a 
significant enthusiasm for acquiring knowledge 
through collaborative endeavors. Another dimension 
refers to Sensitive/ Intuitive points of view which 
shows that sensible information is notably larger, 
due to the female gender of test population. The 
most important dimension correlated with the 
inherent of investigating the impact of multimedia e-
book is the dimension of Visual/Verbal. The 
population of Visual learners is considerably greater 
than that of Verbal learners. Consequently, it is 
anticipated that the learners will find themselves at 
ease when engaging with concepts presented in our 
multimedia e-book. Finally, in the dimension of 
Sequential/ Global, once again, there is a marginally 
larger representation of Global learners compared to 
Sequential learners. Which means that they prefer to  

 

Figure. 2. An Animation Design Environment 

 

Figure. 3. The Multimedia E-book of “Symphony of the Spirit” 

 

Figure. 4. Test Population Status based on Felder-Silverman 

Dimensions 

receive the overall view of content instead of step by 
step linear form. 

In summary, the predominant number of learners 
align with the Visual modality, while the smallest 
representation corresponds to the Verbal modality, a 
trend that may serve as a salient predictor of their 
subsequent interaction with the presented e-book. 

4.2. Assessment of Learner Experience 

Engaging with e-Book   

To assess the learner experience engaging with 
presented e-book, a well-known user experience 
assessment method and its correspondent standard 
User Experience Questionnaire (UEQ) was 
employed [17, 18]. It is worth noting that the 
reliability and validity of the UEQ scales which 
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were investigated in several studies on high number 
of participants and various languages showed that 
reliability of the scales was sufficiently high with 
good construct validity [34], [35].    

Based upon this standard UEQ, the following 
six scales were evaluated: 

• Attractiveness: General impression towards 
the presented multimedia e-book and the 
concept which is considered to be 
transferred. Do learners like or dislike it? 

• Efficiency: Is it possible to use the 
multimedia e-book fast and efficient? Does 
the user interface of multimedia e-book looks 
organized and efficient? 

• Perspicuity: Is it easy to understand how to 
use the presented multimedia e-book and get 
familiar with the meaning of considered 
concept which is presented as a story in this 
e-book? 

• Dependability: Does the learner feel in 
control of the interaction? Is the interaction 
with the presented multimedia e-book secure 
and predicable? 

• Stimulation: Is it interesting and exciting to 
use the multimedia e-book? Does the user 
feel motivated to further use this e-book? 

•  Novelty: Is the design of the multimedia e-
book innovative and creative? Does it grab 
learners’ attention?   

These six scales can be grouped into three 
categories of “Attractiveness”, “Pragmatic Quality” 
and “Hedonic Quality”, which can be considered as 
three generic aspects. Attractiveness covers some 
features that reflects the attractiveness of the e-book. 
While, Pragmatic Quality due to its goal-oriented 
nature encompasses Perspicuity, Efficiency and 
Dependability. In addition, Hedonic Quality because 
of its non-goal-oriented nature, comprises 
Stimulation and Novelty [17, 18]. Each of the 
mentioned sub-categories consists of various 
correspondent features. It is important to note that 
the analysis of the User Experience Questionnaire 
(UEQ) does not yield a cumulative score for the user 
experience; therefore, its findings are examined 
independently for each item, scale, or quality aspect. 
That is due to the structural design of the UEQ. To 
have a better insight over the impact of suggested e-
book on learners’ understanding of transferred 
mystical concept, the analysis on UEQ’s scales 
mean value is shown in Figure 5. As it is seen, 
learners found the e-book attractive and novel which 
reflects a very good feedback that confirm the 
attractiveness of e-book’s design and animation as 
well. While from the dependability point of view, as 
the e-book was not interactive and under learners’ 

control, thus they have given low score to this item. 
Moreover, learners’ idea about efficiency and 
perspicuity were almost the same and positive. It is 
remarkable that, the e-book was interesting and 
stimulated. Additionally, as stated before, there is 
another way of categorizing the UEQ items into 
three groups of “Attractiveness”, “Pragmatic” and 
“Hedonic Qualities”. Indeed, Figure 6 illustrates the 
mean values per each of these three groups, which 
confirms the overall positive qualitative evaluation 
of proposed e-book based on users’ experience point 
of view.  

As it is illustrated in Figure 6, once again the 
presented multimedia e-book has high scores in 
Attractiveness and Hedonic Qualities, which reflects 
the success of the multimedia e-book for attracting 
learners’ attention, being innovative and valuable in 
transferring the mystical concept of “SPIRIT” into 
the learners. From Pragmatic Quality point of view,  

 

Figure. 5.  Mean value per six scales of UEQ 

 

Figure. 6. Mean value per three Grouped scales of UEQ 
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the multimedia e-book was well organized and 
efficient in making the concept of “SPIRIT” 
understandable and easy to learn but as the e-book 
was not interactive in a way that receive and answer 
the questions of learners in real time, it has received 
lower score from dependability scale comparing to 
other scales of UEQ. 

It has to be mentioned that, the benchmark 
dataset of standard UEQ contains data of 4818 
persons from 163 studies concerning different 
products [36]. Comparing the achieved results in 
this research work with the data in the benchmark 
allows conclusions about the high quality of the 
evaluated multimedia e-book compared to other 
products from the scales of UEQ points of view 
which is shown in Figure 7. 

As it is seen in the figure, based upon the 
inherent nature of multimedia e-book and the 
feedback of learners from questionnaire, highest 
scores in scales of attractiveness, novelty and 
stimulation respectively comparing to the 
benchmark under study is seen. 

4.3. Relation between UEQ and Felder-

Silverman User model 

In this section, the relation between some of the 
Felder- Silverman dimensions with user experience 
(UEQ) aspects are discussed. One of the significant 
scales of UEQ is “Attractiveness”. As illustrated in 
Figure8, from the viewpoint of relation between 
Attractiveness (as a scale of UEQ) and Felder-
Silverman learning style dimensions, ratings 
revealed distinct preferences based on learning style. 
It is noteworthy that, the intuitive learners, who 
appreciate creative and meaningful content/ 
concepts, evaluated the product favorably, 
suggesting the animation's narrative and visuals 
resonated with their learning style. While, verbal 
learners perceived the multimedia animation product 
as weak, aligning with their preference for text-
based information. Visual learners rated the 
attractiveness as intermediate, which is expected 
given the product's visual nature. Another achieved 
result from investigating the relation between UEQ's 
Novelty scale and Felder-Silverman dimensions 
which is depicted in Figure 9, shows that the weak 
evaluation again belongs to the Verbal learners. As 
they are not generally interested in learning via 
visual effects. Sensing learners showed an 
intermediate evaluation, suggesting that the 
multimedia book's animation positively influenced 
their sensory learning experience. Intuitive learners 
gave a good evaluation, indicating that the 
animation effectively conveyed the intended 
mystical concept in an innovative manner.  

An overview of the results from correlating all 
UEQ's scales with all Felder-Silverman dimensions 
which is shown in Figure 10, reveals that the  

 

Figure. 7. Mean value per three Grouped scales of UEQ 

 

Figure. 8. Relation between UEQ's Attractiveness scale and 

Felder-Silverman Learning Style Dimension 

 

Figure. 9. Relation between UEQ's Novelty scale and Felder-

Silverman Learning Style Dimension 

 

Figure. 10. Relation between UEQ's total evaluation and Felder-

Silverman Learning Style Dimensions 
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intuitive learning style exhibits the highest levels of 
attractiveness and acceptance for users in terms of 
Attractiveness, Efficiency, and Novelty. While from 
the Verbal learners' point of view the above 
mentioned scales were on the lowest level of 
acceptance due to the nature of verbal learners' style 
of learning which is based on written descriptions.  

Furthermore, the achieved result shows that the 
multimedia e-book was successful in transferring the 
mystical concept of “SPIRIT” to the learners who 
were not familiar with the meaning of this concept 
and they found it innovative and attractive. So, our 
multimedia e-book has almost reached its goal for 
being as efficient as possible.   

5. Concluding Remarks and Future Prospects 

In this paper, a framework was proposed to 
reveal the impact of creating multimedia content on 
transferring complex/ mystical concept to the 
learners in an appropriate way.   

Within this framework, various modular 
components are presented, each plays a significant 
role in creating an innovative multimedia e-book 
with the aim of attracting the learners’ satisfaction 
via UEQ scales. Also, enhance learners’ 
understanding of complex/ mystical concepts based 
on their Felder-Silverman learning style.  

As it was discussed in the paper, a well-
established user experience assessment method with 
its correspondent User Experience Questionnaire 
(UEQ) was employed  for assessing learners’ 
satisfaction who were engaging with multimedia e-
book. Findings from the experiment revealed that 
the inclusion of multimedia effects within the e-
book with the aim of transferring complex/ mystical 
concept, led to predominantly positive evaluations 
from learners.  

It is noteworthy that assessment of the outcomes 
pertaining to the correlation between the dimensions 
of the UEQ scales and the Felder-Silverman learning 
style dimensions, indicate that the presented e-book 
was perceived as more appealing and innovative by 
learners whose learning style, as defined by Felder-
Silverman, were characterized as intuitive and 
visual. 

Taking the above points into consideration 
reveals that correlation between UEQ’s scales and 
Felder-Silverman dimensions, seems to have a 
significant role in organizing adaptive multimedia 
contents for concept transfer personalization 
purposes especially for complex/ mystical concepts. 
This may lead into further and future research works 
in this domain. Moreover, using generative AI 
capabilities to produce more engaging multimedia 
content that is consistent with the user's learning 
style model could also provide a new direction for 
future research in this area. 

Declarations 

Funding 
This research did not receive any grant from 
funding agencies in the public, commercial, or 
non-profit sectors. 

Authors' contributions 
MTM: All sections. 

Conflict of interest 
The author declare that no conflicts of interest 
exist. 

References 

[1] B. Humberstone,  C.Beard, and B.Clayton, "Performativity 
and enjoyable learning," Journal of Further and Higher 
Education, vol. 37, no. 2, pp. 280-295, 2013. 
https://doi.org/10.1080/ 0309877X.2011.645452. 

[2] J.N. Oltinboevna,"The role of modern multimedia 
technologies in the educational process," Educator 
Insights: Journal of Teaching Theory and Practice 1, no. 2, 
pp. 107-111, 2025. 

[3] P.Yang, and W. Zhang, “Effectiveness of augmented 
reality on EFL learner’s language gains: a meta-
analysis,”, Innovation in Language Learning and 
Teaching, vol. 19, no.1, pp.48-63, 2025. 
https://doi.org/10.1080/17501229.2024.2323529. 

[4] J.D.J.N. Ndjama and J. Van Der Westhuizen, “A 
Systematic Review of the Challenges and Limitations of 
VR in Education,” Creating Immersive Learning 
Experiences Through Virtual Reality (VR), pp.1-32, 2025. 
https://doi.org/  10.4018/979-8-3693-6407-9.ch001. 

[5] D. Malann and F. Al-Turjman, “Metaverse technology in 
education: an enhancement for the future,” Artificial 
Intelligence of Things (AIoT), Morgan Kaufmann, pp. 23-
36, 2025. https://doi.org/ 10.1016/B978-0-443-26482-
5.00004-3. 

[6] N.F. Davar, M. A. Dewan, and X. Zhang. "AI chatbots in 
education: challenges and 
opportunities." Information, vol.16, no. 3, pp.235, 2025. 
https://doi.org/10.3390/info16030235. 

[7] I. Rapiia, N. Karasartova, K. Dznunusnalieva, K. 
Mirzoeva, and M. Mokliuk. "Enhancing learning 
effectiveness through adaptive learning platforms and 
emerging computer technologies in education." Jurnal 
Ilmiah Ilmu Terapan Universitas Jambi, vol.9, no. 1, pp. 
144-160, 2025. https://doi.org/10.22437/jiituj.v9i1.37967. 

[8] P. Nyirahabimana, E. Minani, M. Nduwingoma, and I. 
Kemeza,  “Assessing the impact of multimedia application 
on student conceptual understanding in Quantum Physics at 
the Rwanda College of Education.” Education and 
Information Technologies, vol. 29, no. 3, pp.3423-3444, 
2024. https://doi.org /10.1007/s10639-023-11970-8. 

[9] R. Parekh, Principles of multimedia. CRC Press, 2025. 
https://doi.org/10.1201/9781003588030. 

[10] N. Stavroula. "Usability and user experience evaluation in 
intelligent environments: A review and 
reappraisal." International Journal of Human–Computer 
Interaction, vol.41, no. 5, pp.2829-2858, 2025. 
https://doi.org/10.1080/10447318.2024.2394724. 

[11] P.Brusilovsky, and E.Millán. "User models for adaptive 
hypermedia and adaptive educational systems." In The 
adaptive web: methods and strategies of web 
personalization, pp. 3-53. Berlin, Heidelberg: Springer 
Berlin Heidelberg, 2007. https://doi.org/10.1007/978-3-
540-72079-9_1. 

http://dx.doi.org/10.4018/979-8-3693-6407-9.ch001
https://doi.org/10.3390/info16030235
https://doi.org/10.22437/jiituj.v9i1.37967
https://doi.org/10.1201/9781003588030
https://doi.org/10.1080/10447318.2024.2394724


Assessing the Impact of Multimedia on Concept Transfer by Examining the Interplay 

between User Experience and Felder-Silverman Learning Style 

49 

[12] R. Wegerif, “Literature review in thinking skills,” 
technology and learning, 2002. 

[13] X. Li, Z. Jiang, Y. Guan, G. Li, and F. Wang, F., 
“Fostering the transfer of empirical engineering knowledge 
under technological paradigm shift: An experimental study 
in conceptual design,” Advanced Engineering Informatics, 
vol. 41, pp.100927, 2019. 
https://doi.org/10.1016/j.aei.2019.100927. 

[14] J. Doležalová, "Student Teachers´ Information Strategies 
and Strategies of Learning from Text," Procedia-Social 
and Behavioral Sciences, 112, pp.401-407, 2013. doi: 
https://doi.org/10.1016/ j.sbspro.2014.01.1181. 

[15] Y. H. Wang, “Integrating games, e-books and AR 
techniques to support project-based science learning,” 
 Educational Technology & Society, vol. 23, no. 3, pp.53-
67, 2020. 

[16] A. C. E. Ding,  K.T.T. Huang, J. DuBois, and H. Fu, 
“Integrating immersive virtual reality technology in 
scaffolded game-based learning to enhance low motivation 
students’ multimodal science learning,” Educational 
technology research and development, pp.1-20, 2024. 
https://doi.org/10.1007/s11423-024-10369-7. 

[17] M. P. Schrepp, "User Experience Questionnaire 
Handbook," All you need to know to apply the UEQ 
successfully in your project, pp.50-52, 2015. 
https://doi.org/  10.13140/RG.2.1.2815.0245. 

[18] M. Rauschenberger, M.Schrepp, M. P. Cota, S. Olschner 
and 
J. Thomaschewski, "Efficient Measurement of the User 
Experience of Interactive Products. How to use the User 
Experience Questionnaire (UEQ). Example: Spanish 
Language Version," International Journal of Artificial 
Intelligence and Interactive Multimedia, vol. 2, pp. 39-45, 
2013. https://doi.org/ 10.9781/ijimai.2013.215. 

[19] N. P. I. R., Devy, S.Wibirama,  & P. I. Santosa, 
“Evaluating user experience of english learning interface 
using user experience questionnaire and system usability 
scale,”, In 2017 1st IEEE International Conference on 
Informatics and Computational Sciences (ICICoS), pp. 
101-106, 2017. https://doi.org/10.1109/ 
ICICOS.2017.8276345. 

[20] H. B., Santoso, M. Schrepp, L. M. Hasani, R. Fitriansyah, 
& A. Setyanto, “The use of User Experience Questionnaire 
Plus (UEQ+) for cross-cultural UX research: evaluating 
Zoom and Learn Quran Tajwid as online learning tools,” 
Heliyon, vol. 8, no.11, 2022. 
https://doi.org/10.1016/j.heliyon.2022.e11748. 

[21] V. Meher and M.S. Meher, "Immersive Learning 
Environments in Education: Application, Effect and 
Challenges,” Asian Journal of Education and Social 
Studies, vol. 50, no.4, pp.150-161, 2024. 
https://doi.org/10.9734/ajess/2024/v50i41314. 

[22] B. Bouchey, J. Castek, and J. Thygeson, “Multimodal 
learning”” In: J. Ryoo, and K. Winkelmann, Innovative 
learning environments in STEM higher education: 
Opportunities, challenges, and looking forward, Springer 
Nature Switzerland AG, 2021, pp.35-54, 2021. 
https://doi.org/10.1007/978-3-030-58948-6. 

[23] M.T. Mahmoudi, K. Badie, and M. Valipour. "Assessing 
the role of AR-based content in improving learning 
performance considering Felder-Silverman learning style." 
IEEE International Conference on Interactive 
Collaborative Learning (ICL), pp. 838-843., 2015. 
https://doi.org/ 10.1109/ICL.2015.7318137. 

[24] M.F .Fayaza, and S. Ahangama. "Use of Felder Silverman 
Learning Style Model in Technology Enhanced Learning.", 
IEEE International Research Conference on Smart 
Computing and Systems Engineering (SCSE), vol. 7, pp. 1-

6, 2024. https://doi.org/ 
10.1109/SCSE61872.2024.10550775. 

[25] A. M. Idkhan, and M. M. Idris. "Dimensions of students 
learning styles at the university with the kolb learning 
model." International Journal of Environment, Engineering 
& Education 3, no. 2, pp. 75-82, 2021. 
https://doi.org/10.55151/ijeedu.v3i2.60. 

[26] Y. Kigawa, K. Nagata, and T. Aoki. "Learning Style 
Recognition in relation with MBTI and FSLSM." 
In Proceedings of the International Conference on ICT 
Application Research Proceedings of the International 
Conference on ICT Application Research, pp. 57-62. 
International Institute of ICT Application Research, 2024. 
 https://doi.org/10.32188/iar.2.0_57. 

[27] F. Coffield, D. Moseley, E. Hall, K. Ecclestone, "Learning 
styles and pedagogy in post-16 learning:A systematic and 
critical review", Learning and Skills Research Centre, 
2004. 

[28] E. T. Yilmaz, "Index of Learning Styles to Assess Learning 
Style of Undergraduate Surveying Engineering/Geomatics 
Students." Surveying and Land Information Science ,vol. 
84, no. 1, pp. 5-13, 2025. 

[29] M. Yousuf, S. I. Jami, S. Wasi, and M. S. Siddiqui. 
"Knowledge Graph Representation of Felder-Silverman 
Learning Style Model for Computing Education." IEEE 
Access , 2025. 10.1109/ ACCESS.2025.3593429. 

[30] M.T. Mahmoudi, “Evaluating the Impact of Multimedia 
Content on Concept Transfer from User Experience 
Perspective,” In 2025 IEEE 11th International Conference 
on Web Research (ICWR), April 2025, pp. 223-227. 
https://doi.org/10.1109/ ICWR65219. 2025.11006236. 

[31] https://learningstyles.webtools.ncsu.edu/ 

[32] M. T. Mahmoudi, A. M. Yadegari, P. Ahmadi, and K. 
Badie, “Interpreting Contents in Social Network using 
Some Generic Rules with Abstract 
Propositions,” International Journal of Web Research, vol. 
6, no. 1, pp.1-8, 2023. https://doi.org/10.22133/ 
ijwr.2023.407090.1171. 

[33] R.M. Felder and L.K. Silverman, “Learning and Teaching 
Styles in Engineering Education,” Engineering Education, 
vol. 78, no.7, pp.674–681,1988. 

[34] B. Laugwitz, T. Held, M. Schrepp, “Construction and 
evaluation of a user experience questionnaire”. In: 
Holzinger, A. (Ed.): USAB 2008, LNCS 5298, pp. 63-76, 
2008. https://doi.org/10.1007/978-3-540-89350-9_6. 

[35] B. Laugwitz, U. Schubert, W. Ilmberger, N. Tamm, T. 
Held, M. Schrepp, “Subjektive Benutzerzufriedenheit 
quantitativ erfassen: Erfahrungen mit dem User Experience 
Questionnaire UEQ [Quantitative measurement of 
subjective user satisfaction: Experiences with the user 
experience questionnaire UEQ]“. In: Brau, H.;Diefenbach, 
S.; Hassenzahl, M.; Kohler, K.; Koller, F.; Peissner, 
M.;Petrovic, K.; Thielsch, M.;Ulrich, D., Zimmermann, D. 
(Eds.); Usability Professionals 2009, pp. 220 – 225, 2009. 

[36] M. P. Schrepp, "User Experience Questionnaire 
Handbook," 2015. 

 

Maryam Tayefeh Mahmoudi 

is an Assistant Professor at IT 

Research Faculty, ICT 

Research Institute. Her research 

interests include artificial 

intelligence, augmented reality 

& virtual reality in general and 

automatic content organization 

and personalization, decision 

https://doi.org/10.1016/j.aei.2019.100927
http://dx.doi.org/10.13140/RG.2.1.2815.0245
http://dx.doi.org/10.9781/ijimai.2013.215
https://doi.org/10.1109/ICICOS.2017.8276345
https://doi.org/10.1109/ICICOS.2017.8276345
https://doi.org/10.9734/ajess/2024/v50i41314
https://doi.org/10.1007/978-3-030-58948-6
https://doi.org/10.1109/ICL.2015.7318137
https://doi.org/10.1109/SCSE61872.2024.10550775
https://doi.org/10.55151/ijeedu.v3i2.60
https://doi.org/10.32188/iar.2.0_57
https://doi.org/10.1109/ACCESS.2025.3593429
https://learningstyles.webtools.ncsu.edu/
https://doi.org/10.22133/ijwr.2023.407090.1171
https://doi.org/10.22133/ijwr.2023.407090.1171


International Journal of Web Research, Vol.8., No.4, 2025 

50 

support and assistive systems for research, education 

& health purposes, as well as making conceptual 

models for IT research projects with emphasis on 

using ontological structures in particular. She is a 

co-author of many research papers in different 

journals and proceedings of conferences 


