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AHHoOTanus. bynm Makanana OKyIIbUIApIBIH OEJICEHAUTITI MEH OKY HOTIDKENepiH
JKaKcapTyFa apHaJFaH OMBIH HETi31HIEeri OKBITY MIaT(opMachHBIH AaMybl MEH THIMJILIIT
KapacTeIpbutagel. JKOFapel OKy OpBIHIAPBIHAAFBI IOCTYPJIl OKBITY ojicTepi KeOiHece
CTYIEHTTEpIIH OpTYpNi OKYy KAaKETTUIIKTepiH KaHaraTTaHAbIpa ajMaiJlbl, COHBIH
cangapblHaH ca0akka KaThiCy »JKOHE THIMIUNIK TeMeHnehmi. bismiH 3eprreyimi3
KOTHUTHBTIK FBUIBIM, TeMU(DUKALNS KOHE KOMHKC JJIEMEHTTEPiH KaHa DIEKTPOHIBIK
OKBITy TuTaT()OpMachlHA €HTI3y apKbUIbl OCHI  ANIIAKTHIKTHI JKOIOFA OarbITTaJFaH.
[Inarpopma OypeIITHIK HETi3Al KONIAHY apKbUIBI O3IpJeHi JKOHE CTyJIeHTTep.i
BIHTAJAHIBIPY VIIiH OeifHe OKymbIKTap, cyperreH MariHre (PTT) anmmanmsmap xoHe
KOMHKCTEP CHSAKTBI OPTYPJIl HHTEPAKTHBTI KOMIIOHEHTTEpAI KaMTHIbL. bi3 TepT Tomka
OeiareH 12 OKymIBIMEH SKCIIEPUMEHT KYPTi3diK: Oipeyl JA9CTYpii OKBITY SJICTEpiH JKoHE
YIIeyi OWbIH aJaHbIHA OPTYPIl Ma3MyH TYpIepiH Konnauabl. KaTeicymsiap 01tiMi anibH
ajia )KoHe IMTOCTTECT apKBIIBI OaFaJIaHIbI, a1 OJIAPABIH KOHII-KYHi MeH OeJICeHAUTIK ACHTeHi
(haHoMeTp apKBpUIBI  ejmIeHmi. HoTmkenep OHBIH IIaTdOpMAachiH TaigaTaHATBIH
CTYIEHTTEpIIiH, ocipece one TUNTI TonTarbl (KOMUKCTepaeH Keiin Oeitnenep men PTT)
JIOCTYpIi  omicTepAl TaiiamaHaTBIHAAPMEH CalbICTBIPFAHAA OKY JKETICTIKTEpl MeH
JKaKChl KOHII-KYH KOPCETKIMTepiH KepceTTi. 3epTrey OimiM Oepy ToxkipuOeciH jkakcapTy
YIIiH OWBIHFA HETi3/IeNITeH JKoHE ajJiaMFa OarbITTallFaH jK0Oalap/bIH SJeyeTiH KepCceTeli.
Bonamak 3eprreynmep OHBIH KeHIpeK KOJIaHy MYMKIHAITIH JKOHE CTYIEHTTEePAiH
MOTHBAIMACH MEH OKYBIHA Y3aK Mep3iMJi ocepiH KaKChIpak TYCiHY YIIiH IuIaT(opMaHbI
OPTYpJIi J)Kac TONTaphl MEH MOH/EP OONBIHINA TECTiIeyTe OaFbITTAFaH.

Tyiiin ce3mep: Anamra OarpITTalIFaH AW3aiH, TeiMu(pUKaNus, OKy TIaThopMachl,
OHJIaWH OKBITY, NaliJaIlaHyIIbUIAPbI TAPTY
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AnHoTanusi. B 37Ol cratbe paccmarpuBaeTcs pa3paboTrka U 3((HEKTUBHOCTDH
UrpoBoii oOyuaromieil miardopmbl, MpeTHa3HAYCHHOW IS TIOBBILICHUS BOBJICUCHHOCTH
CTYAEHTOB M pe3yJbTaTOB 0OydeHMs. TpaguLMOHHBIE METOAbI OOYYEHHS B BBICIIMX
yUeOHBIX 3aBEACHUSIX YacTO HE OTBEYAIOT Pa3sHOOOpPa3HBIM MOTPEOHOCTSIM CTYIEHTOB B
00y4YeHNHM, 4YTO MPUBOAUT K CHIDKCHHIO BOBICUCHHOCTH H 3ddekTuBHOCTH. Harre
UCCIICJIOBAHNE HAIIPABJIEHO Ha MPEOAOJIEHHE JSTOr0 pas3pblBa IYTEM BKIFOYEHUS
JJIEMEHTOB M3 KOTHUTHBHOH HayKH, TeHMHU(HKAIMd U KOMHUKCOB B HOBYIO Iardopmy
anekTpoHHOro oOyuenus. [lnardpopma Obiia  paspaboraHa ¢ HCHOJIB30BAaHUEM
¢dpelimBopka Angular u BKJIIOYaJa pa3lWYHbIE HHTEPAKTHBHBIE KOMIIOHEHTHI, TAKUE KaK
BUACOYPOKH, AHUMalUUU «KapTUHKa-TeKcT-TekcT» (PTT) M KOMHKCBHI 111 MOTHBalMU
CTYIEHTOB. MBI IpOBEIM SKCHEPUMEHT ¢ 12 CTyneHTamM, pa3[esIeHHbIMH Ha 4YEThIpe
TPYNIBL OJHA HWCIOJh30BaJIa TPATUIIMOHHBIE METOJABI OOYYEHHs, a TPU HCIOIB30BAIN
pas3JInuHbIC TUIBI KOHTEHTA Ha UIPOBOU IuIaTdopMe. 3HAHUS YUaCTHUKOB OLICHUBAJIHCH C
MOMOINBIO TIPEJBAPUTENIBHBIX W HTOTOBBIX TECTOB, a HMX HACTPOEHHE W YpPOBEHb
BOBJICUEHHOCTH H3MEPAIMCh C HoMoupio ¢aHomerpa. PesynbraTel moKas3aad, 4YTO
CTYICHTBI, UCTIOJIL3YIOIINE UTPOBYIO MIaT(OpMy, OCOOCHHO B Tpynie Tuna 1 (KOMUKCHI, 32
KOTOpbIMU ciienoBany Buaeo u PTT), nokasanu 3HaunTenbHO 00Jiee BHICOKUE PE3YIIbTAThI B
o0yyeHnn u Oambl 3a HACTPOEHHE II0 CPABHEHUIO C TEMH, KTO HCIIOJIB30Ball
TpaJMIMOHHBIE METOIBI. MccnenoBanue moayepkuBaeT MOTEHIMAT reiiMU(UIIMPOBaHHBIX
U OPHUEHTHPOBAHHBIX HA YEJIOBEKA IIPOCKTOB B YJIyUIICHHUH 0Opa3oBaTeNbHOIO oIblTa. B
JanpHeWeM HcciaeqoBaHusl OyIyT COCpelIOTOYEHBbl Ha TECTHPOBAHMM IUIaT(OPMBI Ha
PasHbIX BO3PACTHBIX IPYIIAx M IpeAMeTax, 4TOObI JIydlle MOHATh e€e 0ojee MIUPOKYIO
OPUMEHUMOCTh U JIOJITOCPOYHBIC 3P PEKTH HA MOTHBALIUIO U 00YUYCHUE CTYICHTOB.

KialoueBble cjI0Ba: UeNOBEKO-OPHEHTHUPOBAHHBIA  TU3aiiH, TeWMupuKanus,
oOyyaromas rardopma, OHIalH-00yueHHe, BOBICUCHHUE MTOJTb30BaTENCH

st HUTHPOBAHMSA: M.A. MajienueTos. VIJIVUIIEHUE
OBYYEHHA C [TOMOIIBIO YEJIOBEKO-UEHTPMPOBAHHOI'O
AN3AVHA: HOBAA  [NIAT®OPMA/MEXIAYHAPO/HbBIN KYPHAIJI

MH®OPMALIMOHHBIX Y KOMMYHUKALIMOHHBIX TEXHOJIOTUI. 2024. T. 5.
No. 20. Ctp. 56—-67. (Ha anrmn.). https://doi.org/10.54309/1J1CT.2024.20.4.005.

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
etal., 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.

Lecture Comics Video Video
Video PTT PTT
Slides
) Eloborative
PTT Comics Rehearsal
Eloborative Eloborative )
Book Rehearsal Rehearsal Comics
Traditional Type 1 Type 2 Type 3

Fig.1 - Learning platform types

Learning
Method

One week O[ Rehearsal

Pretest

Posttest

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.

A 7 B e

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

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 @‘(}-
International License |-

63



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2024. Vol. 5. Is. 4.

yield significantly higher improvements compared to Type 3 and Traditional methods.

12

10

Pretest Traditional Type 1 Type 2 Type 3

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

Gain (Traditional) Gain (Type 1) Gain (Type 2) Gain (Type 3)

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.

100

75

50

25

Traditional Type 1 Type 2 Type 3

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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