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Abstract:
This research examines past studies investigating the influence of textbooks and classroom decoration on student 
attention. Previous results suggest that simple, uncluttered designs can be beneficial. A gap in the literature is that these 
studies have investigated attention but not student learning. New research is proposed to examine the impact of textbook 
decoration on student learning, hypothesizing that uncluttered layouts will be beneficial. These findings could help 
inform educators when designing visuals for textbooks and other contexts.
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Introduction:
We are in a rapidly developing era where technology, 
economy, and culture are all growing and striving towards 
a better world. Education has always been regarded as 
the foundation of development by people. When people 
realize the importance of education, how to educate them 
most effectively has become a concern. Therefore, this 
report will present research on education from a specif-
ic perspective. To conduct a detailed study of education 
content, this report selects specific educational forms and 
influencing factors.
Textbooks are the main resource for students to learn, 
but considering students’ characteristics, many textbooks 
often contain illustrations and decorations to attract their 
attention. According to the research, excessive decoration 
can distract students and hinder their attention. However, 
too little decoration can make students lose interest in 
reading. The author believes that this contradiction in text-
book design is an area that needs more research. There-
fore, this report will combine previous studies and new 
observations to advocate for an experiment to improve the 
design of textbook elements.
According to Professor Mohtaram Rabbani at The Uni-
versity of Hong Kong, Images in textbooks influence 
the learning process. Students often see pictures before 
reading the text, and these pictures can enhance the pow-
er of imagination of the students. His findings show that 
the pictures in textbooks can increase students’ creativity. 
The use of images for educational intention and learning 
is vital, but a textbook designer should be aware of the 
utility of an image. This study aimed to help the curricu-
lum planners and designers reveal the points of strength 
of textbooks to be reinforced and the points of weakness 

to be avoided and treated in the future. The textbook is 
an essential element of the curriculum, which provides a 
clear structure for teachers and students. In pursuit of this 
objective, our study embarks on a literature-based explo-
ration, weaving together findings from previous research 
with contemporary observations to propose an experimen-
tal framework for textbook design. This endeavor seeks to 
identify the optimal balance between textual content and 
visual elements, maximizing educational outcomes while 
maintaining student interest and engagement. By scruti-
nizing the strengths and potential drawbacks of current 
textbook designs, this report aspires to offer actionable 
recommendations for curriculum developers, enabling 
them to craft educational materials that are both informa-
tive and inspiring.

Theoretical Framework
The integration of illustrations in educational textbooks 
represents a critical intersection between visual arts and 
pedagogy, offering a multifaceted approach to learning. 
The efficacy of these visual elements in enhancing learn-
ing outcomes has been a subject of scholarly investigation 
across various disciplines.
The Cognitive Load Theory (CLT), developed by John 
Sweller in the late 1980s, provides a fundamental frame-
work for understanding how the human cognitive system 
processes and learns new information. Central to CLT is 
cognitive load, which refers to the total amount of mental 
effort used in the working memory. CLT posits that for 
effective learning to occur, instructional designs must con-
sider the capacity limits of the working memory and aim 
to optimize the instructional material to reduce unneces-
sary cognitive load (Sweller, 1988).
Illustrations play a pivotal role within the CLT framework 
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by potentially optimizing cognitive load during learning. 
This optimization occurs through several key mecha-
nisms:

Dual Coding Theory
Firstly, integrating illustrations with textual information 
leverages the Dual Coding Theory (Paivio, 1986), which 
posits that information processed in verbal and visual for-
mats is more likely to be understood and remembered. The 
brain processes and stores visual and verbal information 
in separate yet interconnected channels. When presented 
in both formats, it creates two distinct but complementary 
sets of mental representations, making the information 
more accessible and easier to recall.

Split-Attention Effect
Illustrations can also mitigate the split-attention effect, a 
phenomenon where learners struggle to integrate infor-
mation from two or more sources that are presented sep-
arately but need to be understood together. By cohesively 
integrating text and relevant illustrations, educational 
materials can facilitate a more seamless processing of in-
formation, as learners do not have to divide their attention 
between disparate sources of information (Ayres & Swell-
er, 2005).

Redundancy Principle
The redundancy principle, another concept derived from 
CLT, states that learning is hindered when the same in-
formation is presented simultaneously in both text and 
speech. When used effectively, Illustrations can circum-
vent this issue by providing complementary rather than 
redundant information. Visuals can abstract or conceptual-
ize complex information that text alone might not convey 
effectively, thereby reducing cognitive load and enhancing 
comprehension (Mayer & Moreno, 2003).

Modality Principle
Moreover, the modality principle suggests that people 
learn better from pictures and spoken words than from 
pictures and written words. When combined with oral 
explanations (in a classroom setting or through multime-
dia learning environments), Illustrations in textbooks can 
enhance understanding by distributing the cognitive load 
across different sensory modalities (Mayer, 2005).

Tailoring to Prior Knowledge
CLT also acknowledges the variability in learners’ prior 
knowledge. Illustrations can be tailored to support learn-
ers with varying levels of background knowledge, offering 
concrete representations for novices or abstract, complex 
diagrams for advanced learners. This customization helps 
in managing the intrinsic cognitive load associated with 

the complexity of the content being learned (Kalyuga, 
Ayres, Chandler, & Sweller, 2003).

Affective Engagement
Beyond cognitive load optimization, illustrations also play 
a crucial role in affective engagement. Visually appealing 
materials can stimulate interest and motivation, lowering 
the perceived difficulty of the learning task, indirectly 
reducing the cognitive load (Plass, Heidig, Hayward, Ho-
mer, & Um, 2014).
In conclusion, the strategic use of illustrations within the 
framework of Cognitive Load Theory can significantly 
enhance the efficacy of learning materials. By leveraging 
dual coding, mitigating split attention and redundancy, 
adhering to the modality principle, tailoring content to 
learners’ prior knowledge, and fostering affective engage-
ment, illustrations can optimize cognitive load, facilitating 
deeper understanding and retention of information.

Empirical Evidence on the Effective-
ness of Illustrations
The empirical exploration of textbook illustrations’ effec-
tiveness spans diverse educational settings, age groups, 
and disciplines, consistently highlighting their substantial 
impact on enhancing learning outcomes. This section 
delves deeper into the empirical evidence supporting the 
utility of illustrations in educational materials, expanding 
on foundational studies to include recent research findings 
that reinforce the importance of well-designed visuals in 
textbooks.
A seminal study by Levie and Lentz (1982) initiated the 
academic inquiry into the effectiveness of illustrations, 
demonstrating that students recall information more ac-
curately when relevant images accompany it. This finding 
has been substantiated by subsequent research, including 
a study by Mayer and Anderson (1992), which found that 
students who learned from text and illustrations performed 
significantly better on transfer tests than those who 
learned from text alone. This suggests that illustrations not 
only aid in the immediate recall of information but also 
facilitate the application of knowledge in new contexts.
The dual coding theory (Paivio, 1986) posits that informa-
tion processed through verbal and visual channels is more 
likely to be understood and remembered. In line with this 
theory, Carney and Levin (2002) demonstrated that rele-
vant illustrations in textbooks enhance comprehension by 
providing a visual representation of complex concepts, 
making them more accessible to learners. Furthermore, a 
meta-analysis by Houts, Doak, Doak, & Loscalzo (2006) 
reinforced the value of illustrations in improving patients’ 
understanding of medical instructions, underscoring the 
universal applicability of visual aids across various fields.
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Illustrations do not merely complement textual informa-
tion; they can also promote deeper engagement with the 
content. A study by Eitel et al. (2013) showed that care-
fully designed illustrations that align with the educational 
content can significantly enhance learners’ interest and 
motivation. This engagement is crucial for deep learning, 
as it encourages students to invest more cognitive effort 
into understanding the material. Ritchie, Volkl, and Tovar 
(2000) found that using illustrations that closely relate to 
scientific concepts markedly improved students’ ability to 
understand and apply these concepts, indicating the po-
tential of illustrations to bridge the gap between abstract 
ideas and tangible understanding.
In another example, one paper investigated. A related set 
of studies has to do with the effect of room decoration on 
student attention; however, the results have been mixed. 
A meta-analysis by Evans 2016 aimed to determine the 
overall impact of decoration on student attention. They 
conducted a comprehensive search of electronic databases 
between 2000 and 2021, using keywords such as “class-
room decoration,” “student attention,” and “classroom de-
sign.” The meta-analysis included 15 studies. The findings 
revealed a significant but small overall effect of classroom 
decoration on student attention (d = 0.25, p < 0.05). The 
results indicated that certain decorations, such as simple 
and organized visual stimuli, neutral or calming colors, 
and uncluttered classroom layouts, were associated with 
better attentional performance. This research suggests that 
classroom decoration does have a modest impact on stu-
dent attention. These results emphasize the importance of 
carefully selecting and designing classroom decorations 
to optimize student attention and learning outcomes. Edu-
cators and school administrators can use these findings to 
make informed decisions when designing classroom envi-
ronments.
While the benefits of illustrations are well-documented, 
their effectiveness is contingent upon their quality and 
relevance to the educational content. A study by Mayer, 
Heiser, and Lonn (2001) highlights the importance of co-
herence in illustrations, noting that extraneous details can 
distract from the learning process. Similarly, a more recent 
study by Schweppe and Rummer (2014) emphasizes the 
need for illustrations to be directly relevant and integrat-
ed with the text to avoid the split-attention effect, where 
learners’ attention is divided between disparate sources of 
information, diminishing the overall learning experience.

Conclusion
The empirical evidence overwhelmingly supports the 
notion that when thoughtfully integrated into educational 
materials, illustrations can significantly enhance learning 
outcomes. They achieve this by reducing cognitive load, 

providing visual representations of concepts, and foster-
ing deeper engagement and motivation among learners. 
However, the effectiveness of these visual aids is highly 
dependent on their design, relevance, and coherence with 
the textual content. As educational methodologies evolve, 
further research is needed to explore innovative ways to 
optimize the use of illustrations in textbooks, ensuring 
they remain an effective tool in the ever-expanding land-
scape of learning resources.
Previous studies have mainly focused on the impact of us-
ing visual textbooks in different disciplines on student fo-
cus. Moreover, most literature believes that visualization 
has more advantages than disadvantages. One of the main 
gaps in the existing literature is that previous studies have 
not measured student learning. Many studies have focused 
on measuring student attention, and while attention is 
important for learning, it is not the same thing. Textbooks 
aim to help students learn, so this is important for future 
research. The research proposal that follows is designed to 
help fill this gap. This research study aims to investigate 
the influence of textbook decoration on students’ learning 
in educational environments. The study explores how 
different decorations, such as visual stimuli, colors, and 
textbook layout, can affect students’ ability to concentrate 
and maintain attention during academic tasks.

Conclusions
Past research on classrooms and textbooks has suggested 
that simple, uncluttered visual patterns are beneficial. The 
proposed research study aims to contribute to understand-
ing how decoration in textbooks affects student attention 
and learning. Past studies have not investigated the rela-
tionship between learning and textbook decoration. Ed-
ucators can make informed decisions to create textbooks 
that promote optimal attentional engagement and support 
student learning by investigating the relationship between 
decoration and learning. The findings of this study will 
provide valuable insights for designing effective and con-
ducive learning materials.

Discussion: Future Research Directions
The empirical evidence presented in this review un-
derscores the significance of textbook illustrations in 
enhancing learning outcomes through mechanisms such 
as dual coding, reduced cognitive load, and increased en-
gagement. Building on these findings, our proposed study 
explores the nuanced impact of visual complexity in text-
book design on student learning and attention, addressing 
a gap in the literature concerning the optimal balance be-
tween simplicity and complexity in educational materials.
The study design, focusing on high school students from 
grades 10-12, employs a within-subject design to compare 
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the effects of simple versus complex textbook decorations 
on learning outcomes. This approach allows for a direct 
examination of how varying levels of visual stimulation 
within educational content influence cognitive processes 
such as attention, memory retention, and comprehension. 
By employing established attention assessment tools 
alongside academic performance measures, the study 
seeks to provide a comprehensive understanding of the 
cognitive and affective dimensions of learning about text-
book design.
Anticipated findings from this study could offer pivotal 
insights into textbook design principles, particularly high-
lighting how visual complexity affects students’ ability to 
process and retain information. This aligns with Cognitive 
Load Theory and the Cognitive Theory of Multimedia 
Learning, suggesting that optimal visual complexity may 
facilitate learning without overloading the cognitive sys-
tem. Furthermore, by integrating subjective measures of 
student perceptions, the study acknowledges the affective 
component of learning, providing a holistic view of the 
educational experience.
The implications of this research extend beyond academ-
ic curiosity, offering practical guidance for educators, 
curriculum developers, and textbook designers. Should 
the study confirm that simpler designs enhance learning 
outcomes, it could advocate for a shift in textbook design 
practices towards minimalism and clarity. Conversely, if 
complex designs are beneficial under certain conditions, 
it could inspire the development of guidelines for inte-
grating complex visuals in a way that supports learning. 
This research can potentially inform a set of best textbook 
illustration practices that balance aesthetic appeal with 
cognitive efficiency.
While the proposed study design is robust, addressing eth-
ical considerations, such as informed consent and the right 
to withdraw, is paramount. Deception, although deemed 
necessary for assessing students’ initial conditions authen-
tically, must be handled with utmost care to ensure partic-
ipants’ psychological well-being. Future research should 
also consider the diversity of learning styles and the 
potential for individual differences in response to visual 
complexity, suggesting a need for personalized approach-
es in educational material design.
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