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Abstract 
This paper will discuss the application of Mayer’s multimedia learning (MML) theory into 
digital presentation tools: Prezi.  The discussion will be focusing on Industrial Design (ID) 
education. The MML theory use different media like text, pictures, video, animation, and 
sound to serve as a guideline for designing Prezi.  Recently, the rapid development of digital 
products has changed the way of teaching and learning.  Therefore, the objectives of this 
paper are to develop a prototype of Prezi with MML for ID programme as lecturing tools and 
to investigate the effect of integrating MML in Prezi on student’s engagement in the learning 
of Industrial Design process.  This paper compiles secondary data on a topic by accredited 
scholars and researchers; reviews existing research on the topic; and theoretical approaches.  
A prototype development of Prezi will be created with requirement analysis according to the 
content of ID programme. During the process, the six design principles (Coherence principle, 
Signaling principle, Redundancy principle, Spatial contiguity principle, Segmenting principle, 
and Modality principle) which is derived from cognitive theory of multimedia learning was 
analyzed and used as a guideline for designing the prototype.  In the finding, a significant 
difference was determined in the formative, summative, and delayed summative evaluations 
of the combination of Prezi and MML theory.   
Keywords: Mayer’s Multimedia Learning Theory, Digital Presentation Tools, Industrial Design, 
Higher Education 
 
Introduction  
The concept of Industrial Design (ID) refers to innovation in all its forms, and some examples 
of how it contributes to innovation are enhancing products with minor additions, differencing 
products with different looks and functions, or using technology to create products (Dumas, 
2000) (Paula et al., 2017). Students and lecturers in design education should be exposed to 
the complexities of professional practice, yet the educational process of ID is difficult and 
complicated (Meyer & Norman, 2020). Furthermore, students have no prior knowledge of ID 
in their first year of study at the institute. 
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Background of Research 
Traditionally, the design process is considered as one of the most essential teaching materials 
and is presented through traditional presentation tools with little interaction, students are 
less engaged (Thomas, 2015). Design process can be improved by using multiple forms of 
media, such as multimedia presentation: pictures, video, animation, sound, text, and 
animation.  Chou et al (2015); Chloe (2018) pointed that students’ engagement has been 
proven to increase when using digital presentation tools in the lecture.  Lecturers able to use 
tools like Prezi to develop more interactive and user-friendly presentation tools.  It poses a 
challenge to design lecturers to stay up to date with the changes in design education. 
 
There are different formats available for presentation tools; however, most educators create 
their slides with bullet points and present information that is directly copied form the 
textbook.  As a result, students may become bored and tired during lectures (Issa et al., 2011).  
MML theory is a set of design principles that is derived from cognitive theory of multimedia 
learning (Mayer, 2005).  It is serves as a guideline for designing an effective presentation tool, 
refers to learning from the use of different media: text, pictures, video, animation, and sound.  
Therefore, applying MML theory in Prezi is a potential method to improve information 
delivery and teaching especially for ID education. 
 
Objectives 
The objectives of this study are: 

1.) To develop a prototype of Prezi with MML for ID programme as lecturing tools. 
2.) To investigate the effect of integrating MML in Prezi on student’s engagement in the 

learning of Industrial Design process.   
 
Definition of Prezi 
One of the best ways to get students learning technology in classroom is through 
presentations.  Creating interesting slideshows and engaging materials will helps students get 
their point across and gives them a change to learn best practices for using software to help 
them organize their thought (Elizabeth, 2019). Prezi is a web-based tool for creating 
presentations.  It is similar to other presentation software like Microsoft PowerPoint, but it 
offers some unique features that make it a good alternative.  As a web-based application, 
Prezi gives users with a learning opportunity to collaboratively edit slides online with their 
peers (Perron & Steaens, 2010). 
According to Andreja (2015), Prezi enables both linear and free-flowing presentations.  All 
elements of the presentation are visible on one large canvas, where the user creates a 
presentation.  The Prezi presentation does not require advanced skills in information 
technology or communication. Users can create highly engaging virtual portfolios by 
interacting online.  
 
Definition of Mayer’s Multimedia Learning (MML) 
Richard Mayer has devised a theory called Mayer's Theory of Multimedia Learning, which he 
lists 12 principles of multimedia learning.  In computer-aided instruction, multimedia learning 
refers to the use of two modalities simultaneously.  Combining visuals like pictures, 
animation, text, and videos with audios to make learning more effective.  In this research, a 
prototype of Prezi is being created using the 6 principles. 
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Coherence Principle – Based on this principle, learners' working memory is clogged with 
irrelevant details that hinder the learning process.  In such a situation, the learner may be 
exposed to a concise narrated animation or a similar lesson alongside interesting, but 
irrelevant, video clips and graphics.  The Cognitive Theory of Multimedia states that human 
memory is very limited, making it difficult for instructional designers to create E-Lessons that 
contain excessive audio.  Nonetheless, music can be used to get learners' attention at the 
beginning of a class and to score correct and incorrect responses during internal assessments. 
(Moreno & Mayer, 2000). 
Signaling Principle- In this principle, it is noted that multimedia learning materials are more 
effective when cues are added that direct students' attention toward relevant components 
of the material or note how the content is organized.  Additionally, the effects of using 
students' or experts' eye movements as cues, and the design of cues based on eye movements 
of successful students (Gog & Tamara, 2014).  Cambridge Press (2001) asserted that students 
learn more effectively when the essential material is presented in an organised manner.  
Redundancy Principle-  Mayer (2005) argues that students learn better when the same 
information is not presented in multiple formats.  Accordingly, redundant information 
interferes more with learning than facilitates it.  The term redundancy refers to the 
presentation of identical information in multiple forms or excessive elaboration (Richard E. 
Mayer, 2014).  
Spatial Contiguity Principle – This principle suggests that when students are exposed to 
related words and pictures close together rather than far apart, they are more likely to learn 
more deeply (Mayer, 2005).  It is better for students to learn from presentation slides when 
the associated words and pictures are near each other rather than far apart on the page or 
screen (Cambridge Press, 2001).  This study talks about the physical distance between text 
and images on the screen, stating that humans learn best when relevant text is near images.  
Segmenting Principle – In Mayer (2009)'s study, learners performed better on recall tests 
when they were able to control their pace. By breaking down the teaching materials into 
smaller pieces, the lesson can be pacified by learners themselves. In order to ensure that 
there is not too much information packed into one lesson, it is best to create multiple short 
videos or slides instead of one long video or slide. 
Modality Principle (Split-Attention Principle) – Basically, if there are too many visuals and too 
much text, learners will become overwhelmed, however, if they see visuals and hear spoken 
words or animation, they will learn better.  A subsequent problem-solving transfer test 
revealed that students who viewed an animation depicting the formation of lightning with 
text with the same words as the narration produced about 50% more useful solutions than 
students who viewed the same animation without the text (Mayer & Moreno, in press). This 
phenomenon is known as the split attention effect (Chandler & Sweller, 1991; Mousavi, Low 
& Sweller, 1995; Sweller et al., 1990). 
 
Method 
Prototype Development 
The development of the digital presentation tool (PREZI) prototype started with requirement 
analysis. In this stage, the content of the lecture was reviewed in order to define the 
requirements. During the process, the six design principles (Coherence principle, Signaling 
principle, Redundancy principle, Spatial contiguity principle, Segmenting principle, and 
Modality principle) which is derived from cognitive theory of multimedia learning was 
analyzed and used as a guideline for designing the prototype. After that, the design principles 
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were applied according to the features of PREZI as it is different from the perspective of use 
of different media: text, pictures, video, animation, and sound. The prototype of the lecture 
was designed by the lecturing faculty member and final design of the prototype was refined 
according to the contents of the ID program until all the requirements were achieved. 
Presentation content order of the lecture was remained the same, the only difference is the 
slide formatting.  
 
Finding 

 Principles 
of Mayer’s 
Multimedia 
Learning 
(MML) 

Explanation Example 

1. The 
Coherence 
Principle 

To avoid 
unnecessary 
and distracting 
content, it is 
recommended 
that user use 
simple, direct 
visuals that 
relate directly 
to the learning 
topic. 

 
2. The 

Signaling 
Principle 

Audience 
learns best 
when they are 
taught what to 
pay attention 
to on a screen.  
It is often 
helpful to 
highlight 
important 
words on the 
screen. 
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3. The 

Redundanc
y Principle 

Combining 
narration and 
graphics is the 
best method 
for learning, 
not just 
narration, 
graphics, and 
text alone.  
Make the text 
minimal when 
including 
graphics and 
text.  
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4. The Spatial 
Contiguity 
Principle 

Placing printed 
words next to 
corresponding 
graphs or 
tables enables 
the learners to 
have a better 
understanding 
about the 
topic. 

 
5. The 

Segmenting 
Principle 

Breaking the 
complex 
content into 
distinct chunks 
of information 
to assist the 
learners in 
learning. 

 

 

 
 
 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 1 , No. 2, 2022, E-ISSN: 2226-6348 © 2022 

678 

6. The 
Modality 
Principle 

Presenting 
words as 
narration 
instead of 
printed text. 
Therefore, just 
present the 
key words on 
the slide to 
limit the 
amount of text 
and rely more 
on visuals. 

 

 
 
Conclusion 
A summary of the findings is presented in this section, which are based on the objectives of 
the research.  According to the results, the objectives of the research have been met.  The 
discussion primarily focuses on literature review and prototype identification.  Digital 
presentation tools: Prezi is created with six principles of MML theory to discuss as lecturing 
tools for ID process.  Based on the findings, six principles are explained with prototype images.   
A significant difference was determined in the formative, summative, and delayed summative 
evaluations of the combination of Prezi and MML theory.  The result of the analysis indicated 
that Prezi was more effective on visual effects and information acquisition tends to attract the 
ID student’s interest.  For higher education, it is new idea of teaching tools; new idea of digital 
presentation tools; new idea of student’s engagement in ID process; and improvement of 
student’s engagement in design education.  Researchers hope this research can help ID 
educators conduct the teaching and learning in order to improve the engagement of ID 
students in higher education. 
 
Acknowledgement 
The authors would like to thank the support from Southern University College. 
 
Corresponding Author 
Teo Pei Kian 
Faculty of Art & Design, Southern University College, Malaysia  
Email: pkteo@sc.edu.my 
 
 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 1 , No. 2, 2022, E-ISSN: 2226-6348 © 2022 

679 

References 
Aldoy, N., & Evans, M. (2011). A review of digital industrial and product design methods in UK 

higher education. The Design Journal, 14(3), 343-368.  
Baker, J. P., Goodboy, A. K., Bowman, N. D. (2018). Does teaching with PowerPoint increase 

students' learning? A meta-analysis. Computers & Education, 126, 376-387.  
Barak, M. (2018). Are digital natives open to change? Examining flexible thinking and 

resistance to change. Computers & Education, 121, 115-123.  
https://doi.org/10.1016/j.compedu.2018.01.016. 

Chandler, P., & Sweller, J. (1991). Cognitive load theory and the format of 
instruction.Cognition and Instruction, 8, 293-332. 

Angelo, C. D. (2018). The impact of technology: student engagement and success. Technology 
and the Curriculum: Summer 2018.  

Chou, P.-N., Chang, C.-C., & Lu, P.-F. (2015). Prezi versus PowerPoint: The effects of varied 
digital presentation tools on students’ learning performance. Computers & Education, 
91, 73-82.  

Dorta, T., Kinayoglu, G., & Boudhraâ, S. (2016). A new representational ecosystem for design 
teaching in the studio. Design Studies, 47, 164-186.  

Dumas, A. (2000). Theory and practice of industrial design. Innoregio Project, 1, 22.  
Elizabeth. T. (2019). 7 Best Presentation Tools for Students. Pro Tips.  

https://www.schoology.com/blog/7-best-presentation-tools-students 
Grech, V. (2018). The application of the Mayer multimedia learning theory to medical 

PowerPoint slide show presentations. Journal of Visual Communication in Medicine, 
41(1), 36-41. Retrieved from https://doi.org/10.1080/17453054.2017.1408400. 
doi:10.1080/17453054.2017.1408400 

Henderson, M., Selwyn, N., & Aston, R. (2017). What works and why? Student perceptions of 
‘useful’ digital technology in university teaching and learning. Studies in Higher 
Education, 42(8), 1567-1579. https://doi.org/10.1080/03075079.2015.1007946. 

Issa, N., Schuller, M., Santacaterina, S. (2011). Applying multimedia design principles 
enhances learning in medical education. Medical education, 45(8), 818-826.  

Robinson, J., Dusenberry, L., Hutter, L., Lawrence, H., Frazee, A., & Burnett, R. E. (2019). State 
of the field: Teaching with digital tools in the writing and communication classroom. 
Computers and Composition, 54, 102511. 

Kahu, E. R. (2013). Framing student engagement in higher education. Studies in Higher 
Education, 38(5), 758-773. 

Mayer, R. E., & Anderson, R. B. (1991). Animations need narrations: An experimental test of 
a dual-coding hypothesis. Journal of Educational Psychology, 83, 484-490. 

Mayer, R. E., & Anderson, R. B. (1992). The instructive animation: Helping students build 
connections between words and pictures in multimedia learning. Journal of Educational 
Psychology, 84, 444-452. 

Mayer, R. E. (2005). The Cambridge handbook of multimedia learning: Cambridge university 
press. 

Mayer, R. E. (2009). Multimedia learning, 2nd ed. New York, NY, US: Cambridge University 
Press. 

Mayer, R. E. (2019). Thirty years of research on online learning, Applied Cognitive Psychology, 
33(2), 152-159. 

Mousavi, S. Y., Low, R., & Sweller, J. (1995). Reducing cognitive load by mixing auditory and 
visual presentation modes. Journal of Educational Psychology, 87, 319-334. 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 1 , No. 2, 2022, E-ISSN: 2226-6348 © 2022 

680 

Nanni, A. (2015). Teaching through the use of cloud-based animation software.  English 
Language Education in ASIA: Reflections and Directions. P. 1-11. 

Nora, S. (2014) Using Prezi In Higher Education. Journal of College Teaching & Learning, 11 
(2), 95-98. 

Perron, B. E., & Steaens, A. (2010). A review of a presentation technology: Prezi. Research on 
Social Work Practice, 1-2. 

Prezi. (2019). Retrieved from URL. https://prezi.com/ 
Ramlatchan, M. (2019). Multimedia learning theory and instructional message design. In M. 

Ramlatchan (Ed.), Instructional Message Design: Theory, Research, and Practice (Vol.1). 
Norfolk, VA: Kindle Direct Publishing. 

Sweller, J., Chandler, P., Tierney, P., & Cooper, M. (1990). Cognitive load as a factor in the 
structure of technical material. Journal of Experimental Psychology: General, 119, 176-
192. 

Trowler, V. (2010). Student engagement literature review. The higher education academy, 
11(1), 1-15. 

 


