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A B S T R A C T   A R T I C L E   I N F O 

Lateral thinking is the ability to think critically using 
unconventional thought patterns, crucial for problem-
solving. This study explores the use of 2D animation as a 
visual communication medium to convey lateral thinking 
concepts. By employing facial motion capture technology, 
the animation production process was accelerated and 
simplified. A 2D animation prototype was developed and 
evaluated with 25 undergraduate students in the field of 
design through a comprehension test and survey. Results 
showed that 90% of respondents understood the lateral 
thinking concept after viewing the animation. These findings 
demonstrate that facial motion capture is proved effective in 
optimizing the production process of 2D Animations by 
reducing manual effort in facial animation. This research 
contributes to the field of visual communication by 
integrating innovative animation technologies for 
educational purposes. Future studies should further explore 
the application of facial motion capture in creating 
educational 2D animations on STEM (Science, Technology, 
Engineering and Mathematics ) and other interdisciplinary 
themes. 
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1. INTRODUCTION 

Lateral Thinking refers to the ability to solve problems using non linear, unconventional 
approaches.  That is a crucial aspect of cognitive development, especially for adolescents.  
Studies indicate that students exposed to lateral thinking training demonstrate improved 
creativity and problem solving abilities (Mustofa & Hidayah, 2020).   

Lateral thinking refers to the ability to solve problems using non-linear, unconventional 
approaches, making it a crucial aspect of cognitive development, especially for adolescents. 
Implementing lateral thinking in educational settings can enhance group creativity and 
problem-solving skills. Studies indicate that students exposed to lateral thinking training 
demonstrate improved creativity and problem-solving abilities (Mustofa & Hidayah, 2020). 
Additionally, lateral thinking enhances students' ability to approach complex problems, 
proving essential in disciplines such as mathematics. However, adolescence also presents 
unique challenges, such as social pressures and the desire for conformity, which can hinder 
creative thinking (Blakemore, 2018). 

2D animation serves as a versatile educational medium, capable of improving audience 
comprehension and engagement. Research shows that animation significantly boosts 
students' motivation and interest in learning (Nursolehat, 2024). It has also proven effective 
in increasing literacy among adults about chronic illnesses, as evidenced by greater 
motivation to adopt healthier lifestyles after viewing animated content on diabetes and 
hypertension (Pichayapinyo, 2024). Moreover, in Tanzania, educational animations have 
enhanced children's skills in drawing and number recognition (Borzekowski, 2018). 

Developing 2D animation requires a combination of technical expertise and creative 
thinking. Advances in artificial intelligence and biomechanical modeling have revolutionized 
traditional animation practices, enabling animators to incorporate motion simulations and 
interactions that enhance production efficiency (Dai, 2024). Facial motion capture 
technology, initially developed for 3D animation, has emerged as a valuable tool in 2D 
animation. By recording and converting human facial movements into digital data, this 
technology enables animators to create realistic and expressive characters, capturing micro-
expressions such as eye and lip movements (Sijabat, 2019). 

The integration of facial motion capture in 2D animation offers several advantages, 
including the ability to convey deeper emotional nuances and produce smoother, more 
lifelike movements. These qualities are particularly beneficial in educational or social 
awareness campaigns, where engaging and expressive animations can significantly enhance 
message delivery (Suryani, 2019). Additionally, combining motion capture techniques with 
pose-to-pose animation methods results in dynamic and visually compelling content 
(Bernadhed et al., 2019). 

This study aims to explore the potential of facial motion capture technology in the 
development of a 2D animation themed around lateral thinking. Specifically, it seeks to 
achieve the following objectives to evaluate the effectiveness of facial motion capture in 
streamlining animation production while maintaining high-quality visuals and emotional 
depth. 
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2. METHODOLOGY 

This study employed a structured process consisting of three stages: pre-production, 
production, and post-production. The methodology was adapted from established animation 
design frameworks (Thifala, 2021). Each stage was carefully planned and executed to ensure 
the efficient integration of facial motion capture technology in creating a 2D animation 
themed around lateral thinking. 

 

Figure 1. Methodology Development 2D Animation (Thifala, 2021) 

● Pre-production, the pre-production phase began with data collection through a 
literature review of relevant studies on lateral thinking and animation as educational 
media. Insights were used to draft the narrative, design characters, and establish the 
animation's visual style. The main character, “Prof. Modo,” a humanoid komodo 
dragon, was designed to resonate with the adolescent audience. Character sketches 
were developed using Adobe Illustrator, guided by mood boards inspired by works of 
Eduardo Bruks and Fabien Mense.   

● Production, Facial motion capture technology was used to streamline the animation 
process and enhance character expressiveness. Human facial movements were 
recorded with Adobe Character Animator and applied to the digital character. 
Backgrounds were created in Adobe Photoshop, while audio synchronization and 
compositing were managed in Adobe After Effects 2022.   

● Post-Production, In the post-production phase, the animation was refined through 
compositing and editing. Adobe Premiere Pro 2022 was used to finalize transitions, 
synchronize audio, and export the animation in high resolution.   
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3. RESULTS AND DISCUSSION  

The study developed a 2D animation titled Prof. Modo Explains Lateral Thinking, employing 
facial motion capture technology to enhance character expression and realism. The animation 
was structured into three segments: an introduction to creative index challenges, an 
explanation of lateral thinking concepts, and a discussion on factors that boost creative 
thinking. The final product was evaluated for its effectiveness in conveying the theme and 
engaging the audience 

3.1. Pre-Production 

The pre-production phase focused on gathering relevant data, developing the narrative, 
designing characters, and creating a storyboard. Data collection involved a comprehensive 
literature review of previous studies to establish the conceptual framework for the animation. 
Insights from these studies informed the development of a 2D animation suitable for 
conveying the concept of lateral thinking. There are three previous studies, summarized in 
the following table:  

Tabel 1. Previous research 

Research Relevance to topic 

Designing 2D Animated Explainer Videos for 
Raising Historical Awareness of Surabaya 

Relevance: Explores the use of 2D animation 
for storytelling in historical contexts. 
Insight: Demonstrates the versatility of 
animation in presenting complex topics in an 
engaging manner. 

Development of Flash Animation to Enhance 
Critical Thinking in Youth Against Hoaxes 

Relevance: Highlights the role of animation in 
fostering critical thinking skills. 
Insight: Validates the effectiveness of 
animation in addressing abstract and 
cognitive topics. 

Design of 2D Animation for Teaching Traditional 
Javanese Parikan Poetry 

Relevance: Focuses on 2D animation as an 
educational tool for cultural preservation. 
Insight: Emphasizes the importance of 
cohesive character design and narrative 
structure 

Based on the three previous studies, it was concluded that 2D animation is a suitable 
medium for delivering information, as evidenced by the diverse topics effectively presented 
using 2D animation. 

The design of this 2D animation adopts an explainer concept, emphasizing a distinctive 
character: a humanoid komodo dragon capable of speaking as a narrator. This character, 
named Prof. Modo (an acronym for "Professor Komodo"), serves as the focal point of the 
animation. The animation employs a puppet animation style, enhanced with facial motion 
capture technology. Facial motion capture is a performance capture method that animates 
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digital faces by recording human facial movements. This method adjusts keyframes to reflect 
a wide range of expressions, ensuring smooth and realistic motion quality (Bailey, 2022). 

The animation conveys key messages, including the context of low creativity indices, the 
definition of lateral thinking, and its role as both a solution and a booster for fostering 
creativity.  The visual style was developed using mood boards inspired by the works of 
Eduardo Bruks, Alex Kirtoon, Hugo Beaurepare, and Fabien Mense. Prof. Modo is depicted as 
a stylish and engaging character, carefully tailored to appeal to the target audience—young 
people. 

 

Figure 2. Design character Profesor Modo 

The narrative of the 2D animation themed around lateral thinking is divided into three 
segments. The first segment introduces and provides an overview of data related to the 
creativity index. The second segment focuses on explaining the concept of lateral thinking, 
while the third segment, serving as the conclusion, discusses factors that can support the 
development of creative thinking. 

The audio production for this 2D animation was categorized as part of the pre-production 
phase, as it was completed prior to animating the character designs. This sequencing 
underscores the rationale for including audio production as an integral component of the pre-
production process. 
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Figure 3. Preview Audio Production 
3.2. Production 

The production process consists of several stages, including layout design, animating (facial 
motion capture), voice dubbing, and compositing. The animation stage employs a facial 
rigging technique, commonly referred to as facial motion capture. 

The layout process involves creating background designs and positioning characters, 
playing a crucial role in visually supporting the narrative and maintaining compositional 
balance (Ghertner, 2010). 

The animating stage focuses on bringing characters to life. Facial motion capture is utilized 
during this phase to animate character faces by capturing and applying human facial 
movements, ensuring realistic and dynamic expressions. 

 

Figure 4. Recording facial motion capture using Adobe Character Animator.  
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3.3. Post-Production 

The post-production phase focused on compositing and exporting processes. Text and 
illustration transitions were created using Adobe After Effects 2022, utilizing presets such as 
shift transition, align transition, and Animation Composer 3 (overshoot scale). Meanwhile, the 
compositing of visual and audio elements, as well as the final export, was completed using 
Adobe Premiere Pro 2022 to ensure a polished and cohesive final product. 

 

Figure 5. Compositing 

The design output is an 8-minute 2D explainer animation divided into three segments. The 
first segment presents facts about the need for creativity and innovation in addressing the 
challenges of the modern world. 

 

Figure 6. Animation section 1 
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The second segment explains the concept of lateral thinking and includes a case study. The 
chosen example illustrates how Prophet Solomon applied lateral thinking in guiding his 
people. 

 

Figure 7. Animation section 2 

The third segment discusses factors that stimulate creativity. Illustrations are incorporated 
throughout this segment to enhance message delivery and support audience understanding. 

 

Figure 8. Animation section 3.  
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The evaluation was conducted using a questionnaire method. The questionnaire, 
administered via Google Forms, aimed to assess whether the animation’s message and 
objectives were effectively conveyed to the audience. Additionally, it evaluated the 
audience's knowledge of lateral thinking before and after watching the animation. 

The questionnaire was distributed in two phases: a pre-test and a post-test. The pre-test 
employed yes/no questions to gauge baseline knowledge, while the post-test used a 1–5 scale 
based on the System Usability Scale (SUS) methodology. The SUS scale was utilized to 
measure perceived usability through visual elements (Baumgartner, 2019). 

The evaluation involved 25 respondents, each answering 10 questions rated on a 1–5 scale. 
Participants completed the questionnaire using a prepared Google Form. The following are 
the results obtained from the questionnaire. 

Table 2. Questionnaire Result 

No Respondents 
SUS Score Calculation 

Sub 
Total 

Point 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 (Total x 2,5) 

1. Responden 1 4 4 4 4 3 4 4 4 4 4 39 97,5 

2. Responden 2 4 4 4 3 4 4 3 4 4 3 37 92,5 

3. Responden 3 3 3 4 3 4 3 3 4 4 3 34 85 

4. Responden 4 4 4 4 3 4 4 4 4 3 3 37 92,5 

5. Responden 5 4 4 4 4 4 4 4 3 3 4 38 95 

6. Responden 6 4 3 4 3 4 4 4 4 3 4 37 92,5 

7. Responden 7 4 4 4 3 3 3 4 4 4 4 37 92,5 

8. Responden 8 4 4 4 3 4 4 4 3 4 4 38 95 

9. Responden 9 3 3 4 3 4 4 3 4 2 4 34 85 

10. Responden 10 4 4 4 4 4 4 4 4 3 4 39 97,5 

11. Responden 11 4 3 3 4 4 3 3 4 3 2 33 82,5 

12. Responden 12 3 3 4 4 4 3 4 3 2 3 33 82,5 

13. Responden 13 3 3 4 3 3 4 3 3 2 4 32 80 

14. Responden 14 4 4 4 3 3 4 3 3 4 3 35 87,5 

15. Responden 15 4 3 3 4 4 3 4 4 4 4 37 92,5 

16. Responden 16 4 4 3 4 4 3 4 4 3 4 37 92,5 

17. Responden 17 4 3 3 4 4 3 4 4 3 4 36 90 

18. Responden 18 3 4 4 4 4 4 4 4 4 4 39 97,5 

19. Responden 19 4 4 4 3 4 4 4 4 3 4 38 95 
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No Respondents 
SUS Score Calculation 

Sub 
Total 

Point 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 (Total x 2,5) 

20. Responden 20 4 4 4 3 4 3 3 4 3 4 36 90 

21. Responden 21 4 4 4 4 3 4 4 4 4 4 39 97,5 

22. Responden 22 4 4 3 4 4 4 4 4 3 4 38 95 

23. Responden 23 4 4 4 4 4 3 4 4 4 4 39 97,5 

24. Responden 24 4 4 4 3 4 3 4 4 3 3 36 90 

25. Responden 25 4 3 4 4 4 4 4 4 3 4 38 95 

Final Score 91,6 

The evaluation results revealed an average final score of 91.6. This score is categorized as 
"Excellent" on a grading scale equivalent to an "A." Based on the data, the visual quality, 
audio, and comprehension of the video content were deemed acceptable and met the 
expected standard.  

 

4. CONCLUSION  

This study successfully developed a 2D animation utilizing motion capture technology as 
an educational medium to convey the concept of lateral thinking. The animation achieved a 
high System Usability Scale (SUS) score of 91.6%, demonstrating that users effectively 
understood its content. These findings indicate that the animation successfully introduced 
and enhanced comprehension of lateral thinking among respondents. 

The visual and audio quality, particularly the character design of Prof. Modo, narrative 
illustrations, and 2D animation movements, were well-received by the audience. The creative 
elements in the animation significantly supported the delivery of its message, highlighting its 
ability to engage and educate effectively. Notably, respondents preferred animation as a 
learning medium over traditional educational materials, such as textbooks, underscoring its 
potential to innovate and increase motivation in educational contexts. 

This research contributes to the field of educational technology by showcasing the 
integration of motion capture techniques into 2D animation, offering a novel approach to 
engaging learners with abstract concepts. The study highlights the applicability of such 
animations across various subjects, suggesting potential for use in STEM education, creative 
thinking workshops, and public awareness campaigns. Future research could expand on this 
work by exploring its impact on long-term learning outcomes, broader audience 
demographics, and interdisciplinary applications. 
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