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Abstract. This paper explores the development and effectiveness of a gamified 
learn-ing platform designed to enhance student engagement and learning outcomes. 
Traditional teaching methods in higher education often fail to address the diverse learning 
needs of stu-dents, leading to reduced engagement and efficacy. The study aims to bridge 
this gap by in-corporating elements from cognitive science, gamification, and comics into a 
new e-learning platform. The platform was developed using the Angular framework and 
featured various interactive components such as video lessons, picture-text-text (PTT) 
animations, and comic strips to motivate students. We conducted an experiment with twelve 
students, divided into four groups: one using traditional learning methods and three using 
diverse types of con-tent on the gamified platform. Participants’ knowledge was assessed 
through pretests and posttests, and their mood and engagement levels were measured using 
a funometer. Results showed that students using the gamified platform, especially those in 
the Type 1 group (com-ics followed by video and PTT), had significantly higher learning 
gains and better mood scores compared to those using traditional methods. The study 
highlights the potential of gamified and human-centric designs in improving educational 
experiences. Future research will focus on testing the platform across different age groups 
and subjects to better under-stand its broader applicability and long-term effects on student 
motivation and learning.

Keywords: human-centric design, gamification, learning platform, online 
learning, user engagement
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Аннотация. Бұл мақалада оқушылардың белсенділігі мен оқу нәтижелерін 
жақсартуға арналған ойын негізіндегі оқыту платформасының дамуы мен тиімділігі 
қарастырылады. Жоғары оқу орындарындағы дәстүрлі оқыту әдістері көбінесе 
студенттердің әртүрлі оқу қажеттіліктерін қанағаттандыра алмайды, соның 
салдарынан сабаққа қатысу және тиімділік төмендейді. Біздің зерттеуіміз 
когнитивтік ғылым, геймификация және комикс элементтерін жаңа электрондық 
оқыту платформасына енгізу арқылы осы алшақтықты жоюға бағытталған. 
Платформа бұрыштық негізді қолдану арқылы әзірленді және студенттерді 
ынталандыру үшін бейне оқулықтар, суреттен мәтінге (PTT) анимациялар және 
комикстер сияқты әртүрлі интерактивті компоненттерді қамтиды. Біз төрт топқа 
бөлінген 12 оқушымен эксперимент жүргіздік: біреуі дәстүрлі оқыту әдістерін және 
үшеуі ойын алаңында әртүрлі мазмұн түрлерін қолданды. Қатысушылар білімі алдын 
ала және посттест арқылы бағаланды, ал олардың көңіл-күйі мен белсенділік деңгейі 
фанометр арқылы өлшенді. Нәтижелер ойын платформасын пайдаланатын 
студенттердің, әсіресе one типті топтағы (комикстерден кейін бейнелер мен PTT) 
дәстүрлі әдістерді пайдаланатындармен салыстырғанда оқу жетістіктері мен 
жақсы көңіл-күй көрсеткіштерін көрсетті. Зерттеу білім беру тәжірибесін жақсарту 
үшін ойынға негізделген және адамға бағытталған жобалардың әлеуетін көрсетеді. 
Болашақ зерттеулер оның кеңірек қолдану мүмкіндігін және студенттердің 
мотивациясы мен оқуына ұзақ мерзімді әсерін жақсырақ түсіну үшін платформаны 
әртүрлі жас топтары мен пәндер бойынша тестілеуге бағытталған.

Түйін сөздер: Адамға бағытталған дизайн, геймификация, оқу платформасы, 
онлайн оқыту, пайдаланушыларды тарту
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Аннотация. В этой статье рассматривается разработка и эффективность 
игровой обучающей платформы, предназначенной для повышения вовлеченности 
студентов и результатов обучения. Традиционные методы обучения в высших 
учебных заведениях часто не отвечают разнообразным потребностям студентов в 
обучении, что приводит к снижению вовлеченности и эффективности. Наше 
исследование направлено на преодоление этого разрыва путем включения 
элементов из когнитивной науки, геймификации и комиксов в новую платформу 
электронного обучения. Платформа была разработана с использованием 
фреймворка Angular и включала различные интерактивные компоненты, такие как 
видеоуроки, анимации «картинка-текст-текст» (PTT) и комиксы для мотивации 
студентов. Мы провели эксперимент с 12 студентами, разделенными на четыре 
группы: одна использовала традиционные методы обучения, а три использовали 
различные типы контента на игровой платформе. Знания участников оценивались с 
помощью предварительных и итоговых тестов, а их настроение и уровень 
вовлеченности измерялись с помощью фанометра. Результаты показали, что 
студенты, использующие игровую платформу, особенно в группе типа 1 (комиксы, за 
которыми следовали видео и PTT), показали значительно более высокие результаты в 
обучении и баллы за настроение по сравнению с теми, кто использовал 
традиционные методы. Исследование подчеркивает потенциал геймифицированных 
и ориентированных на человека проектов в улучшении образовательного опыта. В 
дальнейшем исследования будут сосредоточены на тестировании платформы на 
разных возрастных группах и предметах, чтобы лучше понять ее более широкую 
применимость и долгосрочные эффекты на мотивацию и обучение студентов.

Ключевые слова: человеко-ориентированный дизайн, геймификация, 
обучающая платформа, онлайн-обучение, вовлечение пользователей
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Introduction
            In contemporary higher education, the conventional paradigms of teaching and learn-
ing have remained unchanged. Despite advances in technology and pedagogy, many 
educa-tional institutions still rely heavily on traditional methods, such as reading from 
presentation slides and books. Even highly developed countries like Japan still adhere to 
teacher-centred 
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teaching formats in teaching higher education (Aoki, 2010). This adherence to conventional 
teaching formats often neglects the diverse learning needs and preferences of students, there-
by hindering the efficacy and engagement of educational experiences. Student-centric design 
approaches must be used to deliver the education material effectively. To do that cognitive 
science, gamification, and comics should closely be incorporated to create something differ-
ent e-learning platform.

There are many studies that are related to enhancement of learning through hu-
man-centric design. Sagri et al. analysed modern methods of teaching a new material. For 
that, they reviewed other researchers’ new adopted methods for teaching such as Digital sto-
rytelling, Comics, Machinima (machine, cinema, and anime), and Multimedia tools (Sagri et 
al., 2018). According to their review, the introduction of modern technology in education had 
a positive impact on student learning (Sagri et al., 2018). Also, Sagri et al. developed a digital 
storytelling comic-based tool and tested that to twenty teachers, 4 professors, 12 individuals, 
and 358 students (Sagri et al., 2018). The results show that using comics-based digital story-
telling tools not only improves student learning, but also motivates them to continue learning 
new materials in this way (Sagri et al., 2018).

Another study about comics which was conducted by Yamamoto et al. discussed 
the innovative e-learning system that aims to enhance cross-cultural communication skills 
among international students using Manga (Yamamoto et al., 2019). Through analysis of 
user feedback and comparison with non-users, the effectiveness of the system in address-
ing existing teaching material limitations was confirmed (Yamamoto et al., 2019). The sys-
tem’s interactive approach, incorporating Manga characters, maintained user engagement 
and motivation, leading to improved understanding of the material (Yamamoto et al., 2019). 
Moreover, interviews with participating companies indicated that students who underwent 
the e-learning program demonstrated superior business communication skills (Yamamoto 
et al., 2019). Overall, the e-learning system effectively cultivates non-verbal and emotional 
communication skills crucial for international students navigating diverse cultural environ-
ments (Yamamoto et al., 2019).

The study presents clickEcomic, a multimedia language learning system for Japanese 
learners, finding that learners favored the ‘day-to-day’ language-focused package over one 
centered on Japanese history (Lai et al., 2002). Intermediate learners benefited most from 
materials with English text and Japanese narration, while beginners required additional gram-
matical explanations to connect English and Japanese effectively (Lai et al., 2002). Overall, 
the findings suggest that multimedia comic-based learning materials cater to diverse profi-
ciency levels, offering effective language acquisition tools with flexible pacing and cultural 
insights (Lai et al., 2002).

Another study explores the development and impact of mobile phone e-learning us-
ing manga-based materials in Japan, focusing on motivational factors and the influence of 
word of mouth (Matsumoto, n.d.). Surveys reveal a desire among students for smartphone 
use and interest in mobile phone e-learning, particularly with manga content (Matsumoto, 
n.d.). While manga-based content enhances creativity and maintains high learning motiva-
tion, challenges arise from the current lack of smartphone functionality for accessing such
materials (Matsumoto, n.d.). Nonetheless, leveraging word of mouth may offer potential av-
enues to enhance the effectiveness of educational strategies in the future (Matsumoto, n.d.).

Chang et al. research tested the effectiveness of their teaching approach that is game 
and comics integrated learning platform  (Chang et al., 2017). Their study yielded positive re-
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sults regarding their teaching method, but they also mentioned that developing their approach 
was time consuming  (Chang et al., 2017). Another researcher, Lazarinis et al., who authored 
a paper about developing tools for creating comics for education, thinks differently (Lazarinis 
et al., 2015). They wrote that the tools they use are not time-consuming, but lack functional-
ity, thus educators creating content are limited to given functionality (Lazarinis et al., 2015).

Overall, these studies that use storytelling and comics have shown positive effects on 
students learning new material (Sagri et al., 2018; Yamamoto et al., 2019; Lai et al., 2002; 
Matsumoto, n.d.). Although comics-based learning has its advantages, such as enhanced en-
gagement and comprehension, it can also be time-consuming to create (Chang et al., 2017). 
However, attempts to streamline the process to make it less time-consuming may compro-
mise functionality (Lazarinis et al., 2015).

The human memory system involves sensory memory receiving information from 
sensory channels, followed by the transfer of relevant data to short-term memory (Atkinson 
and Shiflrin, n.d.). Through rehearsal processes within short-term memory, information is en-
coded and prepared for storage in long-term memory, which has unlimited capacity (Atkinson 
and Shiflrin, n.d.). Our research aims to optimize the rehearsal process in short-term memory 
to enhance information retention and facilitate efficient transfer to long-term memory.

Firstly, cognitive load theory’s design principles and strategies are used during cre-
ation of the new material to reduce cognitive load. These design principles and strategies 
include Goal-free principle, Modality principle, and Self-explanation principle (Merrienboer 
et al., 2010).

Secondly, video and video + text format of teaching is used when the e-learning plat-
form is developed. This could be because video, and video + text-based learning shows high 
accuracy of learning (Ando and Ueno, 2008).

Thirdly, voice-over video format and picture-text-text animation video is used as 
these teaching methods produce positive results than other approaches (Chen and Wu, 2015; 
Wang et al., 2012).

Following the instructional content, a new list of concepts is presented to encourage 
students to remember new concepts through mnemonics (elaborative rehearsal technique)  
(Benge and Robbins, 2009). After each unit of material, a test with new educational material 
will be automatically generated, the duration of the rehearsal of the new material will be one 
week and the rehearsal will go through this test, since an interval of one week is enough to 
transfer new knowledge from STM (Short-term memory) to LTM (Long-term memory) ef-
fectively  (Pelayoet al., 2006).

Due to the limitations of entertainment-based learning approaches, the study only 
uses comics, not in story format, but only comics chunks to motivate students to learn a new 
section of the lesson.

The traditional type of learning platform and slight variations of the proposed revolu-
tionary types of platforms are tested on university students. For the course content a biology 
lesson is chosen. Our hypothesis is that a revolutionary learning platform might be more ef-
fective at learning new material than a traditional one. We expect to figure out a better version 
of a slight variation of the new platform.

Materials and Methods
Software
The gamified platform was built using the Angular framework. Its design was delib-

erately crafted to resemble a gaming environment, it attracts students to engage with the plat-
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form consistently. Featuring a dynamic layout, it includes a header, a side menu displaying 
various lesson units, and the lesson content itself.

Figure 1 illustrates three types of platform content. In the first type, comics preceded 
by video material, followed by a sequence of picture-text-text content presenting the learning 
material, and concluding with key terms intended for memorization through elaborative re-
hearsal. The order of content differs in the other types, while their formats remain the same.

Figure 2 illustrates the rehearsal process one week after the learning method has been 
implemented, providing insight into the retention and application of knowledge over time. 
Figures 3 and 4 offer visual representations of the gamified learning platform, showcasing 
its design and interface for better understanding and assessment of its features and usability.

Fig.1 - Learning platform types

Fig.2 - Process of the experiment
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Procedure
We recruited twelve participants aged between 21 and 27 for our experiment, 

dividing them into four groups as depicted in Figure 1. The first group utilized the 
traditional learning method, while the second, third, and fourth groups engaged with 
type 1, type 2, and type 3 content of the gamified platform, respectively. The ex-
periment aimed to determine the most effective learning approach among the three 
content types.

Prior to the experiment, participants underwent a pretest to assess their base-
line knowledge of the topic. Following the learning sessions with the respective con-
tent types, participants’ excitement levels regarding the gamified platform were mea-
sured using a funometer. Subsequently, participants were given time to memorize key 
terms using the elaborative rehearsal technique, which involves associating the terms 
with real-life scenarios.

After a week, participants were given a posttest to evaluate their retention and 
comprehension of the material learned. This approach allowed us to assess the effec-
tiveness of each learning method and determine the most advantageous approach for 
our participants.

Fig.3 - Gamified Learning Platform (Comics)
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Fig.4 - Gamified Learning Platform (PTT)

Measurements
Knowledge
Participants were tasked with providing explanations of the key terms, a measure 

conducted both before the experiment ended and after a week of engaging in elaborate re-
hearsal. These pretest and posttest assessments were utilized to evaluate the participants’ 
learning gains over the duration of the study.

Mood
Mood assessments were conducted using a funometer to examine participants’ en-

gagement levels following their study sessions, comparing experiences between the tradi-
tional learning method and the gamified learning platform. This assessment was conducted 
once, after the learning procedures.

Other Factors
Post-assessment, participants were queried on various aspects of their user experi-

ence, providing insights into elements that caused excitement or boredom. This feedback 
aimed to inform future improvements to the gamified platform, enhancing its effectiveness 
and user engagement.	

Results and Discussion
Test Results
Prior to conducting the experiment, all participants underwent pretests, the results of 

which are shown in Figure 5. This pretest consists of 20 fundamental biology terms, and an 
average score is 3.30 terms. After one week of instruction, participants completed posttests. 
Results indicated that those engaged in traditional learning methods achieved an average 
score of 6 out of twenty key terms. Participants who use Type 1 learning strategies exhibited 
a marked improvement, with an average score of 11.67, while those employing Type 2 and 
Type 3 methods obtained scores of 10.67 and 8.34 respectively.

Analyzing the gains, it is evident that both Type 1 and Type 2 learning approaches 
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yield significantly higher improvements compared to Type 3 and Traditional methods.

Fig.5 - Comparison of test results
Table 1. ANOVA of learning achievement on various approaches

SS df MS F P-value

Between Groups 57.667 3 19.222 6.407 0.016
Within Groups 24 8 3

Total 81.667 11

Fig.6 - Comparison of gains
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Following the completion of the experiment, we conducted an ANOVA test to find 
any statistically significant variances among the Traditional, Type 1, Type 2, and Type 3 inde-
pendent groups. As shown in Table 1, the obtained p-value was 0.016. This indicates that our 
p-value is lower than the critical threshold of 0.05. Thus, our hypothesis is right.

Mood
In Figure 7, the data reveals that participants experienced a more elevated mood after 

engaging with the material through the gamified learning platform compared to the traditional 
learning method. Upon closer examination of mood changes across learner types (Type 1, 2, 
and 3), it becomes clear that Type 1 and 2 learners had improved mood than Type 3 learners.

Fig.7 - Comparison of moods

Other Factors
Many participants in the traditional learning group lacked motivation compared to 

those in the Type 1, 2, and 3 groups, because they told us that they used to study like that. On 
the other hand, participants exposed to novel approaches showed high motivation, because 
they liked the engaging nature of gamified design, comics, and animated videos. However, it 
is crucial to note that over time, the motivation of Type 1, 2, and 3 participants may decrease 
as they become used to these methods, like traditional method participants.

Furthermore, Type 3 participants admitted to rushing through the material to reach 
the comics section quickly, compromising their attention to the study material. Some Type 2 
learners reported being distracted by the placement of comics in the middle of the material. 
In contrast, Type 1 participants did not express any complaints.

Discussion
This study investigated the effectiveness of a gamified learning platform compared 

to traditional methods. By combining insights from cognitive science, gamified design prin-
ciples, and the incorporation of comics, a novel human-centric learning platform was devel-
oped and examined.

The results demonstrate that Type 1 and Type 2 learning platforms yielded signifi-
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cantly higher scores (11.67 and 10.67, respectively) in learning new material compared to 
the traditional method (6.00). The Type 3 method achieved a score of 8.34, which was lower 
than Type 1 and Type 2. This discrepancy can be attributed to participants rushing through the 
material to access the comics section quickly.

Interestingly, within the Type 1 and Type 2 groups, Type 1 learners outperformed 
Type 2 learners. This difference may be linked to Type 2 participants’ dissatisfaction with the 
placement of comics in the middle of the learning material, which led to distractions from the 
primary learning content. Also, Type 1 learners did not encounter any such issues.

Participants across all three types (Type 1, 2, and 3) exhibited higher mood levels 
compared to those using the traditional learning method. This can be attributed to the novelty 
and engagement offered by the new gamified learning platform, which is more interesting for 
participants who are accustomed to traditional methods.

The application of an ANOVA test resulted in a p-value of 0.016, indicating statistical 
significance (p = 0.05) and suggesting that the gamified learning platform is more effective 
than the traditional method. Among the gamified platform types, Type 1 emerged as the most 
efficient. In this platform, the sequence involves comics followed by video material, then 
PTT (picture-text-text) content, and finally key terms for elaborative rehearsal.

Conclusion
Further research is needed to explore participants across a broader spectrum of age 

groups, encompassing younger demographics than those included in our current experiment. 
Additionally, extending the investigation to various disciplines beyond biology would figure 
out instances where the traditional method may outperform gamified learning platforms.

In evaluating mood and other factors, it was noted that many participants using the 
traditional method lacked motivation compared to those who use the gamified learning plat-
form. This observation underscores the importance of understanding how participants’ famil-
iarity influences their engagement and motivation levels. It means, it is essential to determine 
the duration after which participants using the new learning platform become accustomed 
to the novel teaching method and potentially experience a decline in engagement, like par-
ticipants who use traditional methods. This exploration would show whether both methods 
eventually demonstrate similar outcomes.
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