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Abstract

This research and development study addresses challenges in primary-level science instruction in
which some learners demonstrate limited motivation and interest and have difficulty connecting abstract
scientific concepts with tangible experiences, particularly in lessons that require observation,
experimentation, and reasoned thinking. In many classrooms, when learning activities rely mainly on
explanation, students may have fewer opportunities to explore phenomena, test ideas, and receive

immediate feedback. To respond to these issues, the study applies gamification and game-based learning
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principles to the design of a digital learning medium in the form of a two-dimensional (2D) online
educational game. The intention is to increase learner participation, enhance enjoyment during classroom
learning, and support learning by doing through age-appropriate simulated situations that allow students to
learn through interaction and repeated practice. This research aimed (1) to analyze learmers’ needs as a
foundation for designing and developing a gamification-based 2D online science game for Grade 3 primary
students, (2) to design and develop the gamification-based 2D online game for use as an instructional
medium in science, and (3) to examine the effects of using the developed gamification-based 2D online
game on learning achievement and satisfaction with learning through the game among Grade 3 students.
A mixed-methods research design was employed, and the study was conducted through sequential steps
to ensure alignment between the data collected and each objective. The research process comprised three
key phases. Phase 1 focused on pre-prototype data collection. The researchers conducted fieldwork to
understand current learning issues and to analyze learners’ needs through an online questionnaire. The
instrument gathered information on students’ learning behaviors, interests, and expectations regarding game
elements for learning. The resulting data were analyzed and synthesized to clarify learner characteristics
and to establish practical requirements to guide subsequent design decisions. Phase 2 involved the design
and development of the educational game prototype. Findings from Phase 1 were translated into design
requirements and used to determine the game’s structure, learning flow, and core mechanics. The
prototype integrated gamification features encourage engagement and persistence, including mission-based
play, staged progression, reward mechanisms, and immediate feedback. The interaction design was tailored
to Grade 3 learners and school context, with an emphasis on clarity, accessibility, and meaningful learning
actions. The game’s mechanics and learning activities were designed to guide learners through content
gradually, reinforce key ideas through repetition, and help learners recognize the consequences of their
choices during gameplay. Phase 3 consisted of post-development testing of the prototype in real classroom
settings under teacher supervision. The prototype was developed as a Grade 3 science lesson titled “The
Wonders of Magnetic Force”. Gameplay activities were designed to encourage students to make decisions
and test ideas through play. For example, learners completed tasks that required them to classify objects
that can or cannot be attracted by magnets, and they explored concepts such as magnetic poles and the
uses of magnets through mission-based stages. Immediate feedback was provided when learners responded
correctly or incorrectly, supporting gradual conceptual development through repeated practice, problem
solving, and observation of outcomes. In addition, the system automatically recorded gameplay and usage
data in an online database to support learning follow-up and monitoring.

Participants were 148 Grade 3 students from two schools in Hat Yai District, Songkhla Province,
Thailand. A cluster sampling approach was applied in accordance with each school’s participation quota,
with classrooms serving as clusters. After classrooms were selected, data were collected from all students
in the selected classrooms. Research included (1) a learner-needs questionnaire administered prior to
prototype development, (2) a pre-test and post-test using the school’s standardized science test to measure

learning achievement, and (3) a four-point satisfaction questionnaire administered after gameplay to capture

e283976-3



ACAAD. 2026, Vol.39 No.2, 283976 Ananlertsakul and Thangthong

learners’ perceptions of enjoyment, ease of understanding, interest, and motivation to learn through the
game. Qualitative reflections were also collected through open-ended questions to explain learners’
experiences in greater depth.

Quantitative findings indicated that students’ mean post-test score after using the prototype game
was significantly higher than the mean pre-test score (M pre = 7.75, SD = 2.15; M post = 8.09, SD = 2.02;
t= 3.42, p = .0008) This result reflects an increase in scores within the sample following use of the game
and suggests that, in the context of this classroom trial, the prototype may have contributed to supporting
students’ understanding and retention of the science content. Satisfaction results also indicated positive
perceptions of the prototype. Overall satisfaction averaged 3.67 (SD = 0.67) out of 4, with students
particularly highlighting enjoyment, interest, ease of understanding, and motivation to learn through game
missions. Qualitative reflections further illustrate how learners experienced the prototype. Some students
reported that the visuals were attractive and the animations were smooth, which made the learning activity
feel like conducting real experiments in a virtual world. These characteristics were perceived to reduce
boredom and to support more self-directed learning through repetition and immediate feedback. Students’
comments also suggested that the mission structure helped them remain focused and encouraged them
to try again when they made mistakes. Furthermore, classroom implementation under teacher supervision
was noted as a supportive condition that helped the game be used appropriately within time constraints
and classroom routines and contributed to a more systematic learning activity within the class time.

In conclusion, the design and development of a gamification-based 2D online educational game
can serve as an instructional support medium that promotes learner motivation and supports science
learning achievement for Grade 3 students in the context of this implementation. Trial results showed
improved post-test scores within the group and high levels of learner satisfaction after using the prototype.
However, because the evaluation employed a single-group Pre-test and Post-test design, the findings are
intended to describe within-group change and do not claim that the game is superior to traditional
instruction. The results can inform further development of digital learning games for other science topics
or subject areas and provide practical guidance for teachers and educational media developers who aim to

design learner-centered digital learning activities that emphasize hands-on engagement.

Keywords: 2D Online Game, Gamification, Learning Experience, Science Learning, Grade 3 Students
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M19199 1 wansddutuneunsldinuienisfinudssgndldiunisseunisaeuniivssdnsnmn

Table 1 The results of Quality Assessment of the 2D Online Game the Wonder of Magnetic Force

JunDY

(Process)

unumveslidemsaeu

(Role of Instructional Media Users)

AUTEAR

(Objective)

1. Fumpumsas euldnu

(Pre-Game)

uusthnAin e g Usvase

- Sauss LA ou NS o

- nazfuewaulaan e

Explain the game rules and objectives.

* Prepare the environment and ensure readiness.
« Stimulate learners’ interest

(e.g, by using guiding questions).

deliFoudamaduny Fedlsadiommagou
owlinavreendunuAsausn Wewdendg
UMM

To help leamers understand how to play the
game and connect it to the lesson content, a first
trial gameplay session may be conducted to

prepare them for the player role.

2. PupeusTrIaling

(Gameplay Phase)

« JSUUAUNLIIUNUM

v

« faeulinmatuauuiuiuounsia
wazudlalam

« syvunuinaaziouiui (feedback)

« Learners play the game according to their
assigned roles.

» The instructor provides scaffolding by assigning

missions and troubleshooting issues.

« The game system delivers immediate feedback.

atfuayudiSen anunsaviheud wngldaunseu
e uazaiuayuliAnUfURT3 S neaes dunauay

undegm fndula waysunadounduiiug

Support leamers in achieving the goals within the
given timeframe, and encourage hands-on
practice allowing them to experiment, observe,
solve problems, make decisions, and receive

immediate feedback.

3. FuPDUVA A AL

(Post-game)

- M3aAUTE (debriefing), axviouNamiau way
ﬂ?iLLﬁﬂLﬂaﬂuﬂ’J’]ﬂJﬁ@Lﬁu
o o & =
- Wodlssiutlomuniseu
- UseidlunamsiSens
« Debriefing discussion, reflection on gameplay,
and exchange of ideas
« Linking the experience to the lesson content

» Assessing learning outcomes

ielrmidunliaufinuvdoudifiesfionssiio
AN NMseRUTevid uIntRztIelinsEeudll
AravINEsNB eIy dwaliiFoumansatnunin
Alfanninailuyszgndldludinussdriuls

To ensure that gameplay does not end as
merely a game or a fun activity, a post-game
debriefing discussion helps make leaming more
meaningful, enabling leamers to apply the
concepts gained from the game to their daily

lives.

Source: Adapted from Janngew (2023)

3.5 N150NUUULNNAIWSUNGNANUAZIB1I¥U (Game for Children) n1seanuuuinud s uifinuas
wudndudsaidsioimunisnieiudn anvauls wezauvaendevesdiau lnea1deuuifnves Piaget
(as cited in Muthivhi, 2015) Ss¥iudnFeuslédianinn “madu” dnsedunmsdisauaznisaiesdamusing
AULBY NTBBNLUUINATIBLANTansIuLNAR Edutainment ABnsHaLHaUTEINsANLEYNAIULAENNSIT oS

Welmaniiausvaunisali@suanuaziauninue A dndu 1wy fren1sAndaszsd nmsuddeym wagaudn

(Y ¢

a519a33a Ui (Saez-Lopez et al, 2023) inumistddduanla mazasmiuling dydnuaiidirladne nsiinf

o
' '
a oo '

awnuandudifmediawlueged efivgyihlifiaundamauldunulduuign (Manthung et al., 2025)
wazlissuuufduiusiumngauiuie Wemvesunudesasnsdy luduasuanusuusiviengAnssudes uaginig

1 3

Unledeyadiuypravasdnlunsdifi@ensossulal innfiwanzandmsuaniuiauszaumisiidnuazissuie lu
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Fudou warduasunsisouslugadeassa wu nunsd@ne inuled3au inudiaesaniunisel vienuwuy
Sdlefivaefiniinvednunwarnisdoas Wusu (Piaget, 1970, as cited in Kim et al, 2017) N500NKUVLNLANSY
Winmsinsmuaunatluninay eananudssdegunimnienazisle sudwandssnsderslunuiion
AeliAangAnssunisldaelagliudiviviu lasagy niseenuuunudmiunniadesasisaunasening “anuayn ”
“msieu” uas “Aanuvaende” ieliinududetiduaiuinunnisedisaiassduazdadu

v

3.6 nseanuuuUszauNsalvasiiaunisluinu (Player Experience: PX) mangfiaauidn n1ssuj

U

uazmsnevaussiifiauldFunnsiujduiusiuing Seazvieusnunimvesnisesnuuilussduinineuazns
19911333 I Norman and Nielsen (as cited in Akyaman & Alppay, 2024) a%maﬁﬂﬂizaumszﬁﬁﬁmaa;ﬂ%ﬂas
ravAuawenINfBIN1Iveiauldiegimsasziu Tidudeu uarlinnuddntianels Tuusunvesniseenuuuiny
Uszaumsalfifiinannnsnasna LI an1suANTISIUIY SYUURABUALBITITINGY NseenuuUdIuseUsEaL
#14 (User Interface: UN) 7idnla41e wazussqslafisieiliossinunalnssia (Feedback and Rewards) n1seenuuy
nseuAaunuinvauessTIaiitazdilaie Drelifiduisanudunsuasidnidusssumdlumsidu Tnsnuves
Akyaman and Alppay (2024) wuitanuAuAsvesElauiunmsauaunelunudsaion sussliudseaunisally

Jevanegeditdudfy nisaeuawny (Tutorial) InsedunaglifiaulsnaassvihdenuesiiiunumdAgysenis

'
a

anAuduaulugIsuiuLaziunsidusmveiay

v A 1%

Sniladedfafionisairsanurivneiiauga (Balanced Challenge) sewinassduamuenniusinuzuess
i ieliAnAwIEnga “msanth” Tnghifdnviowivieidemine lushunsesnuuudausioyssanuglld (User
Interface: UN) A3sdiaansnioudne 1uszidou uazdnfislddne deaonndosiuuuimniawes Khamchan and
Kullimratchai (2022) Aifuniswamnnseenuuudnseuszaugld (User Interface: Ul annnameuiuveagldany
(UX Feedback) iiielmunzansunginssuveagfiay uazauwas Cormio et al. (2024) fitauainnisdansdoya

dfuazdumuaneguvinzautgliaulausiunuwadunniu nsliseiauaznisneuauesnviuniieg wu

o @ A

msldides msldeviving viensuandensneta Wudu 67’3@L{‘Juaﬂﬁﬂizﬂa‘ummymnma%ml,i@ﬂﬁ] ldausan
femnudiSuasdeinsidusiongisreiilos

Tumanduiu mssenuuuiivinnisldleetsatrsssaunisalideauliiudiau wu nmsmuauitlidulua
nsnoUALesitn Unasuduiitade sriuaueniliauna Sumesineiidudou viesruunetaiilidaiou Dy
fu Feiemuntenavilidiauidnde wieviia vienuanssgslanazidnialuiian fedu nseenuuuinufsdes
aaUszaunsalilaunasening “anuayn anuvme wasaudmaulunsldnu” welifiduidnfionelouad

drusiuegenaiodlusreren

4. 3n15330 1n304il039b warsndeuiTide

n33veasai 1 dunnsiTeuaziWaun (Research & Development) TngldsuiTeu3aidouuunaunany
(Mixed-method Research) @ sua1ust 4013798189051 (Quantitative Research) WAYAISITYLTIA AN
(Qualitative Research) lihdhedu iislildteyainsounquidiufunsesnuuuiasiauinufuiuy aaonauns

Uszdllunadugrizanudilailonmenisiseuivasanuiianelavesisey
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4.1 NFAULUIAANISIRY

AuUsay (Dependent Variables)

a £ o o o
Hadunvsnn1sBuTestinteu
ssiupikazanudnladiomesindey
TINMIFIMVUNAABUABY LAE VAU

Students’ learning achievement

fauUsAu (Independent Variable)

nslinuesulataesdifinuuuifanudfivedy
mimlagdedsnnsfineuay
MINATIENAIUADINITVBINIT Y

The use of a 2D online game based on the gamification concept, .
8 = W a e ”
developed from educational principles ﬂ]’]y‘wQ‘w‘pﬂin‘uaduﬂL‘iEJuVIiJG]@LﬂJJG]‘uLL‘UU

and the analysis of students’ needs. ¢, aa dqva o o v
wnspaulall 2 88 igltidudonsGeus

Students’ satisfaction with the 2D online game
prototype used as an educational learning medium.

SUN 2 NFDULLIAAIUNITIFY

v

Figure 2 Conceptual Framework

4.2 Ussynsuaznguniegig

Uszmnslumsfinuni Idun dnifeussduiulssoninui 3 vedsadouassansduaslsaiouoyuia
upsalng) Sunemalng Sorinawwan sausiay 238 A (N = 238) nNAusREe Ao hideutuussaudnudil 3
T 148 Ay (n = 148) leusensduuuuenngu (Cluster Random Sampling) Tneinug “viossew” unda

was Meldlamnsdisiudlsassuimun ntududeniesieuansedensassussiutulszaufnwin 3

v v
Y o A o

vosusazlsaiou wazifvdoyaaniniFounnavluriesiiguld sisidivuavuiangudegsmuinasinissves
Krejcie and Morgan (1970) s18ag188afinn5137 2

satisruugidiTuresudaslsaisuanauansiy Wesnnisduiunendamesuasifuteyati
woadou dlsisuufidrintuegfuraesdouiiduls sufeuaussmnsvewustaslsniouiliviiiy egsls
Ao TsaFouanshieglufiuiiiorfunar dnmsisumsasumumdngnaununansnsnusuiuguitnnsgu
ety Fsdiudummanis@nuilndifeatu TnefingdasuildfuneumnennlsaFeudidmsnlunuauianssy
waglvideyauazasviounnumangauvensidinudunuy lagndelaujiinundnasusssy laglasuainu
fugauINHUNATEIBItNTBY NTatuayuaINtIUTeY LaTRIUNITTUTOIRINANENTTUNITITEST TUNTITE Y
wyud nguanantu yaf 2 dsaueans uyvemansuarAaunssumans awiasnsalimiinetds (RB) lasan1s3de

¥

71 680156 L@l COA No. 252/68 \itelinsanfiunsideiluluegnavasndauasmunzauiudidnsuiiduing

U

Junguilszun

M19199 2 WanITIIUYTEMINTULAYNNINTEMENGNTIRE RNl TS B

Table 2 Population Size and Sample Distribution by School (Cluster Random Sampling)

UsswnstinBeu | stwouedmeas | dwouedmeesidy | dwoutihGeu | dadiudszvins
Tsaseu .3 s1eun (Woei3au) 16 (hoasSeu) s Population
(School) Grade 3 student Total clusters Selected clusters Participants proportion
population (N) (classes) (classes) (n) (%)
1505 HUAITINNA 202 7 4 129 84.87%
Suwanwong School (P.3/1-P.3/7)
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UszwnstinBeu | stwduedmmed | dwouedamesiidu | dwoutnBeu | dedaudszeans
Tse5eu 1.3 s1eun (OLNEE) 16 (FeeiFau) fdsau Population
(School) Grade 3 student Total clusters Selected clusters Participants proportion
population (N) (classes) (classes) (n) (%)
(P.3/1,P.3/3
P.3/4, P.3/7)
lsa3guayuIauns 36 2 1 19 15.13%
malug Naschool (P.3/1-P.3/2) (P.3/1)
Kindergarten
394 (sum) 238 9 5 148 100.00%

4.3 1A5995979Y

v
o

\n3esiiodduassilutseeniiu 4 Ussiavudn loun
1) wuuasuaueaulal (Online Questionnaire) MHifleiudayaisusinanninEsussfuussaufnm
U7 3 wegld¥unismsvasuaunsndaiion (Content Validity) lasfnssnnnd 3 vinu wagsiun1siusesann
ANENTIN1TATE55IUNTITTUNYWE (IRB) wuvasuauUsenaume 3 atu laun
1.1) wuuaeunadeyaiiugiu madmadmginssunsdeud deuefimsaunuesiou
1.2) uwuuvadeuneuisuLazndadou (Pre-test/Post-test) LlatanadunninianisSouvesinSeu
INNISFYUSHUNUAULUY
1.3) uwvuasunmauisnelasensldinuduuuuiiiotanufiaelavesiniFeundanisldauny
FunuvlugurdoniaiFoud Tnsldumsdiudssnannuudiade (Likert scale) 4 sy uazfidmanuvaiside
WsnAsilesuilanraiAnuiu/deiausuus
2) funvuinuoeulavassiii (Game Prototype) siamnlugunuuinuesulatuniouies ukrassduss
wiwdn muswAanudfedu nedsssuufnaiungfnssulau wu nstuiinazuuy Frurundslunisdy
szeza wavauAunilunmsseus nieuszuuluiindeyauuuesulaldnluli® 1Oudu
3) wuudunwalledin (In-depth Interview) T utoyaidanaunmaininiseudidisaunismaasdlding
Fuuuy il eazsieunnuAniy Uszaunisal uazn1sduifeanumneanveanudunuudeniaifeud s
forauouusiionsusulsuasiauninudusuulsiusyansnmdsdu
4) msdanemnAnssy (Observation) §idedunamgAnssuvestiniFoussninmsaunuuazmsioud e
Tuiinssdumsilaiusin anwanls UfRSeseRanssu/esdussnavlunuiiiendesiunsious
4.4 F3n13ATUNTIRY
4.4.1 MIANWILNANLAT LM ITALLNLBN AN
mswmunionSeuddmiviniFoussdulszaninusidudesendensinuiiadungud wuafe
wazaAdefiiAades itedunseuummslunmseonuuuiimnzauiugizoulutisiofing Tnsamzlusein
Ingmanideditomienafirmuduusssnuazdlalfenmnasudeiinsusssiediisegiafiss mssenuuy
inuaulataeslifl 3os “wimssdusauingn” JeiteguugiuresinAnniaFeusifeadisassd (Constructivism)
n13i3EuSHLINL (Game-based Learing: GBL) waguudainudiiitady (Gamification) e liiFeuldFeusosis

aunawiu mvdiun1salliaufuRate wwiAananiunUszendldluniseanuuuasTauNUAULUY @13190
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1) nsysanisidevidunalning (Content Integration with Game Mechanics) 1l vl idenl4#e
uniFoules “wimassdusausivan” Tusedvinermans U.3 faduindeifiouausadang naass uazasilo
UAURa3 Wiunmuazidilaliie agrau nssuuniiinguisladuwivanuaslidusdvén msesnuuuiny
Fatiunsdassanunmsaiflndidssiudinuszdiu wu madenifuinglurieadou siesni ievesiau 1u
i TnegFeusesinauladenagugnioadelildnsuuuasan SnieunGoudoaingn faunumlusuiom
oeuddmaliinisoonuuusslaliianuidndoudiauiimuudlulaninemansfifatuaieldluiinyszdriu

2) wAAud ATy (Gamification) il oas1ausegslanazanusiime §ideldeadUsenauveg
wnadliaduanld Towa (1) ssuuazuuu (Points) fauazlddunziuununugnisuazanusings (2) s9iauay
Tutfa (Rewards & Bonus) finmslisestalesiuaudnie ldiasfumdurudan vie vesmelaludineds (3)
msvandensiu (Level Unlocking) mstaunufidduunsduiidenionliuazazaes o vandenluSes 4 siudeds
WwuuuAuEINIER NI umudIRY (4) nslideyadoundu (Feedback) iiafiFsunaugnuiofin szuuarls
FAosuneUszneu iewaiuaiuanudlaluiion wiensugnasiinisueuasuuuiudl Wusiu n1sthnalnmanian
e lvESouinusgslanuly (Intrinsic Motivation) waziinauaunauylunisisou dwaenndesiungug
LLNQJSLW‘LJLEN (Self-Determination Theory) 1‘7iﬂa'n5am’mﬁamﬁﬁugmmuﬂixmwmwwé TauA ALEINNTa
(Competence) ANudsius (Relatedness) uazanududasylunisiden (Autonomy)

3) nMsi3pudnuny (Game-based Learning: GBL) msl#inandudenansnisiSouiarnligSouiidiusy

o

wazldaaioujiRasanntu Tnsinudowususimingnoenuuulviiinismaassluguiuudians iwu msndniiuing
ileusnuszian madeningiusimanannsagaiald waznismaaeaasiouluaniunisaling 9 Wudu Jenisléneu
sanangligiseudnlandnmiingrmansainnisasievihunnndimviesdniiiesesuse)

4) ANUMUZENAUNHUINTVDIN 38U (Age-appropriateness) N15BBAKUUNNALLUUATR T NYUY
memenuazislavesineusziudszanfnu lnodenldnnilnaesddfiovine dduanla lHanude wazls]
dudiou ileligFeuansadriuandlamaihauvennildlaglifinnnuduau Snivldeonuuuszesiiailuns
eilildinailiu Weliaonadesiursenuaulavoadntoil

5) mstasuasissraunisainisiseus (Leaming Experience Enhancement) inaiduiuugneeniuuly
fi3ouldiFoudannismaass vl uasnssudeyateunduuuuiiealnyd deaelieiFouaunsnazan
Usvaunsalwasiananudilaldediseiies Snmaslunisadausseinmanisidouiiitunnuaynau
ai9ANUNARUMTEAULATER

aguléin msfnwinnAnuazuuIvnamsTaniiens S susinemanssesuszandne Saeliide
ansafvuanseufiananiseeniuuiingan asouaquitsduionizanis nalning uagaravnzauiy
{3y Wenauuwidainufifiady (Gamification) Whfun1siSeuinuing (Game-based Learning: GBL) nadwsi
IRadiaudululdgdunsiauinufuuuuiiansoaivenudlademuasussdalunadouslunieudu

4.4.2 nsEUILNTERNKUULAT AL AR LD AW

nszUIUNsERNLULLAET AR ULUI o sAnwluuATedfidunsnuiuaminemansng
99nWUU (Design Science Research: DSR) meldnsaunisisewuunaunaud sndunsidudidudy il olik

Na o

doandesiuingUszasAnsanu laun (1) Ainseinnudeanisvesdisoumeseleuisidednmnin (2) sanuuy

v
o

LATWAILLNUAUBLUUANLLULINIG DSR 1ag (3) naasdldwazUseiiunaniaseidauisidedausunn el Junauns

adunsagulanad
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Yunauil 1 MIAATEnANfeIn1svasdiseu asldseideudTeiBennnin (Qualitative research)

Wetununudeyannlsadeusazdisou lngldnisaeuauuazdunivaliiodinszirudenisve

e

=

naudseu duaseiiudervun Uiy wasuwimnsdmsunmsesnuuunasiaunudusuulutuneudnly

v ]
7 =

YURDUN 2 N1TDDNLUULATWAILINANAULUUAINLLINIG DSR (Design & Development)

2

fRdedmannnsieszinussinsveiseulutuneuil 1 nulaadu defmunnisesnuuy (design

Y

requirements) WagmmuALd1MaN8Y09A 93 Avg (artifact objectives) ANUUIMNIINGIAIAATAITOBALUY
(Design Science Research: DSR) A5 uA L5 MMALNITHALITAY (1) FULATDULIALAYA AN ¥AZYDY
Funuuiidosian (2) fMuuauumisnsooniuuidauna wu lassairsnshauesssuuuasdfu fauius
vogliluszAun TN (3) MnuanaeiuaIsnsussliuanumuizan/anunauvesiukuudmsu nsusulss
LU (iterative refinement) way (4) daviienans/uvuisumaniiolfifunseulunmstamnluduneudaly
TileaiBanadnsuesnseeniuukaztunuiildnmsiauausluiade 5 wanside

Jupaudl 3 mssdunisiiudeyaniaauidesaleuisideleUiuna (Quantitative Research)

'
=l 2T

Weduuuuimunaddunazldsunisageudszdfiuanunieuieuiosnds {Iduazidnnuduuuull
naaedldiunguiiegslunimauiiaiiudeyaaUiunm Inedndunisifivdoyauuunou-nds (Pre-test/Post-
test) Lawn n1svimuunagaunauliey NITIE LS BUEUINUAULUY N1SYILUUNARBUNG TN Lagn1SRaY

wuuasuaunufisnelavesiseuiieiluivngvinanuingUszasinigide

a o Gl =
5. NaN1598KRIDNIIANYN
nsadunsfinwwaznisiiudeyaniaauiuwiisenidu 3 939 ldun (1) mafivdeyaneunisimun
FULUU (2) N5BNMUULALIAILLANAWLUULNBNSANY kag (3) nMsveaaadldinudusuuluduseuass wanaass

luazussiiunanisldinudunuuiungudiegng

]
1 =

5.1 9297 1 msudayataunsiaunfuwuy

va o v 1Y

AiduidnivteyaiuinseussdudszaufnuTn 3 w148 au 910 2 Tsedeu lnetniSeuldsuney

wuvaeunueaulalffideiautuiiednwlymuazanudenisdenisiseunisaeuluagiiu suufniy

Y

Anuiusenuinnsiawinuesuladaesdfnuuuidanufifiiadu nisiiudeyadiidunisluiesydfinig

v
Va v A

rauiinainelinisguavesniiasuy lnggIdeTuasdouuardunanginssunaualugiu nan1sdaunanud

Y
P

dseudinnunsiedesunaslinnusuielunismeuuuudeuniy fuguil 3 vistinanmsinsziainnisiiudoyaras

Aeumsiamndunuugni U duuuimsuniseenuuuuasinmnusiuwuuluasialy aguuadmsed 4

sUM 3 USTEINIANITASIUIILAUT aLaT97 1

v Y

Figure 3 Atmosphere of the First Field Data Collection
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AN5197 3 waRINaFITIAEAUAANILYBIENS B U T T UM RRIL A URUULNULIBNNSANY (n= 148)

Table 3 The Results of Students’ Survey and Opinions for Prototype Development (n= 148)

TSI

(Evaluation ltems)

AFUNTNTIUINNANIUAATIUTRIFIT o

(Summary of Students’ Opinions and Suggestions)

FuMsBsuNsaeu (Instructional aspect)

1 awmviiviinSeuugeuiviseu

Reasons why students like a subject

o

thBeudily 4058 % FuveriniitnGeuanunsaBouldidle uar3dnin
fsandhni TndiFesfuinGeundusesman 39.19 % fituretAvniiSsuudn
SAnaunaum

Most students (40.54 %) reported that they liked subjects they could
understand and in which they felt competent. This was closely followed by

39.19 % of students who liked subjects they found enjoyable.

2. anwmiiiiinSeuliduseuiviseu

Reasons why students dislike a subject

tnBeudnilyn 60.14 % FankiveuiniiBeu waenenensudusddlsiilaly
o Wil uarenniinly

Most students (60.14 %) reported disliking subjects in which they tried but still
could not understand the content, could not complete the tasks, and found

the subject too difficult.

3. jUuuumsBeuninSewturey

Preferred leaming styles

o

dniBeudnilug) 4932 % gounaizeulumeinNinsdenumnInnEE LNy ¥ae
Aanssusynnemasou
Nearly half of the students (49.32 %) preferred courses that incorporated

gameplay or in-class activities during leaming.

4. yuspweinewiensiddonsaeululagiu
Students’ views on the use of instructional media at

present

UinGeudnivg) 56.08 % ueritlagtiudemsaeusinsltlussiuuunan axviou
Teauesiinmslideyszneunsasueging uilildldedwindenieldlsives
Most students (56.08 %) perceived that instructional media are currently used
at a moderate level, suggesting that teachers use teaching aids to some

extent, but not consistently or frequently.

5. JuspwastinieusenanTasEIi NG ey

Students’ views on in-class activities

wniFeudnlvie) 70.27 % Yeumsvniansssnniige

Most students (70.27 %) preferred doing activities the most.

6. JUuuUAINIIIMIB BUinS e uYey

Types of in-class activities that students like

WnSeudndlve 31.76 % veuianssudidl wsegdlangne voswiny veeTiTa AzuY
VoA AUy

About one-third of students (31.76%) preferred activities that included
motivational elements such as gifts, rewards, points, or competitive challenges

to identify winners.

7. guuuuAInIsusTeEeunE SeuliveuTypes of

U

in-class activities that students do not like

WniFeudndlve) 4730 % bidwveuianssunvhiinanusdnesen uagnanu
FEINMAAUNY / AN
Most students (47.30 %) did not prefer activities that caused stress and

pressure during sameplay and/or activities.

FuUsraunsalnsEUN wWaziavnaiauing (Gameplay and game development directions)

8. AnudlumsawnuAIeUszd1iU Frequency of

playing games in daily life

WniFeudndvg) 52.70 % wunululssdmniusieduanmi
Most students (52.70 %) reported playing games every day per week on a

regular basis.

9. punsaiitlglunsiauny

Devices used for playing games

dnSeudwilvin) 50 % wunuEuaNsvin uey uiude

Tngsesaanfonsiay Memaufiuwes aunsvivhy wasuiudaludng 37.84%
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TSI

(Evaluation Items)

AFUNTNTIUINNANIUAATIUTRIFIT o

(Summary of Students’ Opinions and Suggestions)

Half of the students (50.00 %) played games on smartphones and tablets,
followed by 37.84 % who played across multiple devices computers,

smartphones, and tablets.

10. sUuuunuiiniSeturey

Types/genres of games that students prefer

WniFeudnlve] 30.86 % teunamanasaiuiudieu lneinswane visensdl
dusmilumstewdenusgimnany
Most students (39.86 %) preferred games that could be played with friends,

involving communication and cooperation during gameplay.

11. sUsuunsiavesnuiniSeutuweu

Types of in-game missions that students prefer

WniSeudnilvg) 39.86 % Fuseuinuuwdndu (Action) Nlinsredudaiuar
Ywnesing 9 s8e0en 35.14 % AoNqUATUYBUNIHANSBTTuN00NdT R
X o a

NWUN BEEININTIND

Most students (39.86 %) preferred action games that involve combat and
various challenges, followed by 35.14% who preferred adventure games

focused on exploration and completing missions.

12. jUuuumeduiagsnS sutuveu

Preferred character Line art style

InGeudaulve) 6550 9% (e 7826 %: {ids 5443 %) Tureusmsnuae

v

b uLLmiTjﬁu 509891 3041 % (w18 14.49 %: {vidJa 44.30 %) %umawﬁam%au
fifidnuaedadn uisn

Most students (65.54 %; males 78.26 %, females 54.43 %) preferred Japanese-
style character artwork, followed by 30.41 % (males 14.49 %, females 44.30

%) who preferred small, cute character styles.

13, sUiuumsiiagasmehununinE euureu

Preferred character design style

dniFeudulvie) 43.24 % FureumuainsasazaTidnsasulMunnsEY
spmnandlsvenmvangldvilowdunaon
Most students (43.24 %) preferred characters with abilities that allow multiple

gameplay modes, rather than a single repetitive mode.

14, AnuensavesiaeAsTNE suTusey

Preferred character abilities/skills

WniSeudnive) 58.11 % YuveurTmETIvRsIarATNIMIUTUURLFULUIY
1 1 1 a [ a v v

msauszrany wu wnduduld Dudu

Most students (58.11 %) preferred character abilities that enable changes in

movement or gameplay style during the game (e.g,, switching from walking to

flying).

15. sUwuumstsdusiaeasiiniSeunta

Preferred character control method

dniBeudnilng) 37.84 % wugtrinnstsiumazas esnaR UL viie Adn
undfliifierraymnlunsiau
Most students (37.84 %) suggested that character control should support both

keyboard input and mouse clicking for convenience.

16. S¥AUANHENNUBLNLTAUNE BUAMETS

Expected game difficulty level

WniSeudulviy 4058 % veumsiafivive wazAerinmsivinennann ieri
meitewo s Tegfidelsnmdmansane@ndawmsa lnethBsunaeseiui
wnl@iausyir uaunuviloudive) inudmiudindndiusuuuine 4 wael
wulivananddndsnrwivnelunsidung

Most students (40.54 %) preferred challenging missions and believed there
should be a “very hard” mode to increase competitiveness and provide a
stronger sense of challenge. In response to an open-ended question, students
consistently noted that they often play adult-like games in daily life, and that

children’s games are usually too easy and do not feel challenging.
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(Evaluation Items)

AFUNTNTIUINNANIUAATIUTRIFIT o

(Summary of Students’ Opinions and Suggestions)

17. jUuuudnwsiinSeuminlunss

Preferred font style for reading

WnSeudnlviy 6284 % Fureuwuudnusin wuumsguunn sesman 2297
% FuveuuuUs nusuUUEIR U ey 14.19 % Fuveunuudnusuuulaiivh
Most students (62.84 %) preferred rounded, playful (cartoon-like) fonts,
followed by 22.97 % who preferred standard rounded fonts, and 14.19% who

preferred sans-serif fonts.

18. Uuuunsliddumeluny

Preferred color usage

dniSeudnlve) 47.97 % Jureununddduanla

Most students (47.97 %) preferred games with bright, vivid colors.

19. sUwuuimenUsNgn el

Preferred in-game assistance/support

dniBeudnilug) 47.97 % lddesmsbindiouwasaild

Most students (47.97 %) did not want in-game hints or assistance.

a I
20. ﬂ')']llﬂﬂmu[ﬂi’]ﬂ'ﬁﬂi’]ﬂ{]LﬂﬂLiﬂﬁﬂ’]EﬂuLﬂﬂJ

Opinions on a storyline

ndeudnilvg) 43.24 % lidesmsliiidedewmelun (vevsileide
589091 35.81 % L‘TJuﬂ&juﬁ%umaﬂumséwuﬁatﬁ%mma‘i,ul,ﬂm

Most students (43.24 %) did not want an in-game storyline (they disliked
reading story text), followed by 35.81 % who enjoyed reading storylines in

games.

21. UkuUMsUsENANaYVIG AN Sia Ny
Preferred format for post-game result

announcements

tnBeudnivg) 35.81 % (e 24.64 %: §vds 4557 %) Tureunuitdleduay
awanmoUasdoniiuiilvl 1 uaeeeeslyalfivilsinsauayntiu sesmen 2635
% ({10 42.03 %: {1 12.66 %) vaumsUssmAIAmAUAzLLL

Most students (35.81 %; males 24.64 %, females 45.57 %) preferred games
that unlock new areas and characters after completion to make gameplay
more enjoyable, followed by 26.35 % (males 42.03 %; females 12.66 %) who

preferred leaderboard-style score rankings.

22. nsunnguasenindnsfiuveasgluny

Appearance of item-collection effects

dnSeudlvi) 77.03 % desnsividionwindayviou vdsmafvvedeeiien
windia A/ udtaziad i wiissdumsduwdveonsviae 9
Most students (77.03 %) wanted visual feedback effects after collecting items
(e.g, smoke effects or popping score text) rather than having items simply

disappear.

23, sUsuueziu i sunglung

Preferred scoring format

HniSeudnlvie) 81.76 % fesnmslildrzuinlunsidunigsnn (Peuuiuang
Y v o o oA X < :

Whwsiuar dniu-vdnviludiuly) iemnueynlumsia

Most students (81.76 %) wanted very high in-game scores (in the thousands to

tens of thousands) to enhance enjoyment.

24. EULL’U‘UWJ’HJ& LLa%miUi’]ﬂﬁ‘UENﬁ%LLuu

Preferred score frequency and display/appearance

dnFeudnlue) 63.51 % voUNTRALIUUATUS RS BueWivnAaz Yoy
NAWUUDAINTS
Most students (63.51 %) liked having many pop-ups scores along with

dramatic visual feedback effects.

25. ImnuFweurngmelung

Preferred number of items appearing

WniSeudnilveg) 7230 % vounuiivediiudmuausnn

Most students (72.30 %) preferred games with many collectible items.

26. juwuumsiunmneluny

Preferred in-game timing method

tnBeudnivg) 47.30 % Ene 53.62 %: fvds 41.77 %) Fureumsiunanase
M NULUULUNS STI0 S09R%NFR 39.86 % (18 26.09 %: BV 51.90 %)
ligesmslitunmurfipdugauesufiovssaumainmauiivdiouty

Most students (47.30 %; males 53.62 %, females 41.77 %) preferred a

countdown timer displayed like a health/energy bar, while 39.86 % (males
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semsuszdiy AFUNTNTIUINNANIUAATIUTRIFIT o

(Evaluation items) (Summary of Students’ Opinions and Suggestions)

26.09 %; females 51.90 %) preferred no timer, with levels ending at a defined

endpoint to provide a consistent gameplay experience.

sumstinasnUsvendldiumsiseunisaau (Applying the game to teaching and leamning)

27. enwaulavesinBeusomsinusnUssgndldiite | UnBoudaulve) 7230 % SEnadlarumsthinusnussgndldlunsEenlu
mAnwUagiu FAnszdiunniian

Students’ interest in applying games for educational | Most students (72.30 %) reported the highest level of interest in using games
purposes today for learing in daily life.

28, unFeuAvAvenmans i Feuamiladuin TinGEeudanivg] 29.05 % Fene 21.74 %: vd)s 35.44 %) andlainaiFesT i
Science topics/lessons that students are interested in | wazdm? sos@wNAD 25.68 % (éﬂﬂs 39.13 %: Q’Mtﬁ\‘i 1392 %) aullainuies
learning through games wiemssEusualmdn e UnSeuuendliveein FurouunSeusnaningz
Tausdnmileu “duvaunshilanivetmeans”

Most students (29.05 %; males 21.74 %, ferales 35.44 %) were most
interested in games about human and animal life, followed by 25.68 % (males

39.13 %; females 13.92 %) who were interested in a game about the wonders

of magnetic force. Some students explained that they liked this topic because

it felt ike “there is magic in the world of science.”

5.2 94999 2 N159BNLUULATNAIUNUAULUULNINITANE

@

NSLUIUNITODNLUULAEHAILINNAULU U DNSAN Y Tua 38T

o

nfumadugudu lAuATEUARUNTT
PUUHULIAALAZBIAUTENBUAAYVUNY LAKA JULUUNITEY NHUAZNANT NSATUANAIAZAT N1T0BNKUY
N3N wazUszaunTaldly

Funaud 1 MIraunuLUIARluMSRLANFULUY (Planning)

2

FRedHaINNTIATIEaNReIn1svelEludunaun 1 inldmmvuawuifnnisiauinuauwuuaim

e

LUIMNEINGIANER3N1598NKUU (Design Science Research: DSR) tnerfvunguuuuinudwnuesulatassdia (2D)
THmnzauiugUnsaiuazuiunnisGeu mnduisinunesiusznaundnuasina (Core Elements) ldu tiomids
Inermanifiaonadosiundngns sULUUNSIEY nQuanAn1 sEUUMSAY nalninudifiiady uaznsBeudinung
(GBL) 14U feszuuaziuy MsUandensiiu wazsieia sawdeguvunislineviivaensedunisiFoudifwfon
(Active Learning) tdudu saufianiseanwuunisidnaunasuszaunisaly 1 (UX) lneasuiduninuuida

(Conceptual Planning) Aagufl 4 iieldillunseuthmedmiutuneunisesnuuunuludidusely

| GAME CONCEPTUAL
MISSION MANAGEMENT

drazasqalans R 1iuwdsTi NPC Sunisfio NPC 3vuiau nsfioduso nsfioliduso
Get Object - Metal Suction Deliver Collected Items To The NPC NPC Runs Toward Mission Completed Mission Failed

JUT 4 amunAansesnuuukaziaN ULUUNSRARULUUINIaN1sAnwId T AN

Figure 4 Conceptual for the Mission Design and Development of Game Prototype for Children
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sumaufi 2 n1seenuuUNY (Game Level Design)

ndnnausunAnud §3deldidgnszuiunisesnuuunazimunlassairsveunusunuy el
annsaldifusunuuaislunisiam Tnedunseonuuusisiuiomuasiussuuny Tensounquiail

1) Amuadeuay ingUszasdvanny fie inuesulatdassdd “ufmassdususingn” gnivuslidudens
Boufiviinermans dwsuinGeussandnudi 3 SiaguszasdiionisliinGeutilonnanFoususivan
Uslovtivasusinngn Tausimdn Asvesiuaivingald wargalalld shumaiduny

2) sonuuulassaiaszuuing gideldimuaguuuumsiauludnua Mission-based fimsiiunzuuuile
fauaninsndennquiimdnuarlsiusimanldgniios mstautsesnifusi (Stages) Aifirnuenidintudes 4 e
duuunndety Suduunufiardaurmell 9 Wiuainmsia uaymstaeesy

3) fvusnguimineuazsUuuunstiney WesnnguidmanendnAetinGousdiuussaudnu i 3
Tageenuuulinsidudilaieiian Tasnmstduiazasenisadnund venatuadsurfuuudufissiiietsdu

wavaslinselanfivresneluiny dagufl 5

PLAYABLE CHARACTERS
ANIMATION MOVEMENT

Animation Color - Blue Change Pole Animation Color - Red

UM 5 amwwiAnn1seeniuunsUsdumazas wazn1sianisludiu

Figure 5 Conceptual Design of Character Control and Stage Missions

4) msmuuaglluunsUselilukauaysruuneuaues (Feedback and Scoring Design) NHANISLAY
foyareil 1 fagunmdt 6 wuiinguiiniFousinnudesnslyiinull “leviwindnisneuauss” (Feedback Effects) 7
Farau LU nsuanmanzuuTuR dosmeusudlovhgnvieda uazamiedeulmusznaunisnseyinluing el
Snfamadwsvosmadousliiuuioalnl fadulumetaunineiusuy sTuuauuLLasRaRDUALERIgNaNLUY
Taenndestuanudosnisfingn Taediauannsafiunsuuuazasliviuiissninenisiay Wemeugnuseriuingla
gndesarfionind desuaznnuUsenoukanduiiuil luvaefinsmeuiinasiinisannsuuundoudsaiiou szuuil

v v [ s

L UTUSHATNEUDIN1IN TV ALY SUUTINAYNENISLAULARIEALLEY RI TUNNITZUUILATURZLUUTINLAY

Y Y

a

wansAuugsFy iedaaSulvigisouinnisasieunan1siseus (Reflective Learning) aghusiaiiles
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PASTASURT IS 2a U]

816

duvouuuuil

S UERGEES

81192

duvouuvuil

Chlasncuuugstanty

817968

QuYDUMULL

JUT 6 mnsiuwuusTuunevauetaznsUsslunalunuduiuulunsifiutoyatied 1

Figure 6 Prototype of the response and assessment system used for Phase 1 data collection

5) N385 19N UNINIATIAT1NY (Flowchart) LiTBMTUAGIAUATTYINIUYBLNN AULTUAUY gy

Wnsdu Madenieasens lWaudamshnisiuazasunansiuy Asunugil

o

ANUAANIINTRLIU

fidudendassuulidenasosiunafivloys

The researcher enabled the system in accordance
with the data collection schedule.

}7

2w & v 1o
LRunNnuTeYa W1 1

Start data collection (Phase 1)

Asandeyegidndiun i
Enter participant information

S

WuvABUaTIETI9

Guumsiiudoya taed 2
Start data collection (Phase 2)

nsandayadidrsmnsidy
Enter participant infermation

& oo
HuiliFudu / Start

nTdzunsaeuilagiu
Questionnaire: teaching & learning

S

LUURBUATHETTIE
" w
BUIVIEHRILNALLUY dtlainpaey Not yet taken
Questionnaire: prototype development flaudau the pre-test

viguyszuy

Menu
LHER]

Anuitiuuds

Pre-test
rompleted

sUN

7 Fevrelvniswaunuduld

Y

TIRADY
DOULTEULED

Pre-test
cemplated

vhuuunegaunauEay
Take the pre-test

I

LEULNUALLUY
Flay the game prototype

)

FuuunadaUrETau
Take the posttest

|

SuAumwuUnREDY

Usgnenanzwuy

Susunsviuuunaaoy
A

rauBeu 10 4o i Rugan Ly w10 U8
Aulomaled Begin the 10-item pre-tost, Display the score after gameplay ends. Begin the 10-item post-tost,
system
a, =
Automated Automated Uiul{ll'l..lﬂﬂﬂ'l’i\'lwﬂi‘n
system system Tl unufuLuy

ssuutiuiinuazdstoyaly
Google Sheet

Record and submit data

szuviufinuazdedoyaly
Gocgle Sheet

Record and submit data

spuutufinuazdsdayaly
Google Sheet
Recerd and submit data

YES

Auganslianu
End of usc / Finish

v

Auganisldan
End of use / Finish

SUN 7 MINLHUATNIATIFS9UDUNUAULUU

\ausmaRaUBnIU
Fieplay or test again.

NO

Fualuate satisfaction with

the game prototype.

Figure 7 Structural Framework of the Game Prototype
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¥ ]
7 =]

Junaui 4 n1sWAILINN (Game Development)

v
[

Wadgruneunsimuinusiuwuy gReldimulagriunisasianuesulatassifnauisainulaasa

waraenndeiuingusrasivaenisieus deanseuiunsiauilsenausie

va

1) nsieniedosilenaswonduad (Tools & Engine Selection) B398denly Construct2 lUswnTumun
inufiseaiumsahanuaeiiaflisududioddnminee vieroufumesfulmitnnlunsidy asadensefussuy
ooularlld Welmngantutiunuesnislénu wieutshndadiuaes (Plugn) fsndudmivszuuifivloya wu
mstufinavuuukasngAnssunsiauvesdisouniugiudeya Google Sheets (Database) LUusiu

2) naWau1eadUsEneUNdnYeuAN (Core Game Elements) sifunisasisdiazas a1n wazingd
Redosriuusauiminuas ngiusimdngalalls fagui 8 safeniseenuuuguuuumiinee Ju Aldauie wuns

Tanauuuuadn way navuvuLduiiu uarszuulviruugd (Hint/Feedback) tedaglyinizeuiieuiainnisiay

METAL SUCTION ©ET ITEY % % %

OBJECT MOVEMENT

Full Metal

Get Object Suction Full Metal
Magnetic Field Metal Suction _ Suction

s g Get Score
3243

N P Get Score
i
HC o=

Magnetic
Repulsion

Magnet
Attracts

Magnetic
Repulsion

Qalanziomiio Q) uazwanian=dldoonlu Q) qalanzold @ uazwanlan: oonlu Q

Ul 8 maiaesdUszneundnvesny
Figure 8 Development of Core Game Elements
3) N13ATNTTVULNULAZATINENITY19IU (Game Mechanics & Logic) A1nuanfin 35n151au uazaisu
msvinnsna lnefissuuasuuuaza 51978 waznsuandenluunlug (Stage Progression) AuWIAALNLTTLATY
iieasnausagdlanazavinmeimnzaniuriede
4) MsaafuuuuIBsU TR (Prototype Implementation) angunnd 9 faunnulugunuuduwuuiiie
nAaaUN15vuRsiluwsiaza1u aTRaeuANgNABIYeINIslney wavdseiliuanuatiosvesssuy neudstily

Y 1

7AANULSUNANAIDE S

Y 9
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5UN 9 Msanszuuing

Figure 9 Development of Game

=

5) Mmavdeusisyuuiivleya (Data Tracking System) senuuussuudmiutufinuanisiau wu nsduiin

Doy

AZULY S9821907 S1uaunSaTilay wasdefiamanafinutes Wudu Welfiduguteyadmiunmsiinmeinadugn’
mamsiFousasnginssuiaulumendslagginundenidousogiuieya Google Sheets (Database) tasanlai
Ay waganunsadegantunsihluldasldlusan

Sumauii 5 M1388NUUY wazn1sas1eingnieluing (Game Asset Creation)

U o= Y Y

d' % Ao Y va A v
LN@l@ﬁﬂiQaTNLﬂNLLagﬂavLﬂﬂqiLauwmﬂLQULLaa QJJT\]EJRNL‘mﬁﬂi%‘u%umiﬁiwmq (Asset) VlImuLﬂﬂJG]ULLUU

Y

a

Tnesjaiunisosnuuuliunauls wanantunguidne Uil 10 uarasfoudoniivinermans Foaus
wimdnegadususssn msadeimgusznauludetunoundn dail

1) Msadeiaazamdn (Character Design) sanuuuiaazasivimiididuiaunieluny Tnsdmun
Snwnrliiedentsansuasduinsioffoussdulssaufing wiomiildessusznoudanmiguiioadionsegdla
Wa¥ANUAUNEUNY

2) madeinguiimvinuazliuiivén (Magnetic & Non-magnetic Objects) 8anwUUNSIANVBITNGAN €
o widn mxy naua Ghgiidulans) waswanadin 18] vesd (ngitlillalans) TnssenuuuligSeuaunsaldnou
warduunladaausEninansiauny

3) N15ONULUUATN (Environment Design) AvuARINN1si3eus Jutemnaswmaingrmaniiiiosians

anmuandendilndiAeaiuTinee uazdigliinSewdiusieginsussgndldpuiluuiuniivainvane

! GAME ASSETS

P2 hIPPLE
Q08P
O0®ccce

- = » @ P e 3 . = - - -~ o = - P
Faniusinglkifiumetuny WURFuFan1sHIN1SA9 uazsuAzuuuW LAY d2azAsivaukLIgNIsialkiuGiau
Game Object Area of Mission Completion NPCs Assigning Missions To The Player

JUN 10 wnAnnisesnuuukarnsai1eingaeluing

Figure 10 Concept of Design and Creation of In-Game Objects
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FuRBUT 6 NMSNAFIULATIATEUANUNT DY (Game Preparation)

1) msnageunely (Internal Testing) ¥n1snAABALLNLMANSBUTIBNTIIADUNTINLTBITEUULAY
Arugniasvasiiion uazanuanysaivesnalnnisldmneu mamudounnses Iud msfuimeswuLRanan wie
Yaymaunsiiln agandunisudlalimnzau

2) NMINTIEDUANNADAAG BINTUTAOUTEaAsA (Objective Validation) WANTAIINANAULUUANLIA
novauesingUstasveInsBeuiiSousuimanldvioll swdimsenaeuiiensalunudioasuainniny
iilavesfFounssmauuimaiing i

3) msﬂamﬁuﬂwaummﬁ;ﬁ‘ﬁ (User Experience Testing) kagn15nagauAmnImAukuy (Quality Testing)
TnonsiBadiBermnaysunsdnuazasesnuuuinumaassldau fguil 11-14 WensieasumuNzaNYeq
Buwosils nsdadiduition warssdumnminmehiianusesadestutovesFounels

4) mMsUSuusiedugatiie (Final Adjustment) vhnsusuusssazBeadunsiin wasionling sawdenis
onuuuTaaumuuzh (Instruction) wagsyuuNsazTiauNa (Feedback) ilaifinszaunisainisBeusiauysal

wagaunaWILINEeY

O W O Ow . ¢

7,602,600

Lhe E iencAT e DR YR

JUN 11 Unmdeyadingansnadeunmn mALLUUINULasgutayaraulal

Figure 11 Example Data from the Prototype Game Quality Test and the Online Database

BYLHOIN VDO LUNUD LN WAL WIWN AU IWIEZ

SuvouuUUl
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Figure 12 Online Questionnaire System for Collecting the Needs of Research Participants
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n asanansusiimin
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3UN 13 S2UUNSVAARUNAGUNENNITISBU NEULAE RSB

Figure 13 System for Assessing Learning Achievement through Pre-test and Post-test

2,452,672
® Fvlawsivwmige

138%200

JUT 14 sunvuinuesulatdesdifiownirssdussuivdnaunuAnnudilindy

Figure 14 Prototype of a 2D Online Educational Game, The Wonder of Magnetic Force

Junauil 7 nsUszdiuaMuzaNLazAN AN SaNUR I uLUUTANTIRaI Al
delmuduwuuinueeulataedifmuuuAninuiifiaduadauysaiwas giduldiduuuulusnuuay

Y95UN5UTLIUANUMLNLANIINENTAUIATIUIY 3 YU Fausznaumeriermnaeumalulagnisine au

N0BNLUUINY UagAuMsaausEAUYsEaNAny e a15aANATUIIY ANUMINzaNTaileon nalnn1siay
wavAudenndeiuingUszasanianisseus nansussfiukandiiuidusuuiianunieulunsiiudeya Tae

18828 UANANITUTE L UAINNNS DUV IAULUULNULARIAIAIT1SN 4

A151971 4 udnsranIsNAdeuAINTeNUDeUlataDlif UniSeuNrasIELsWEn

Table 4 The results of Quality Assessment of the 2D Online Game the Wonder of Magnetic Force

emmaseuies HaNSVAEY NeazD YA

(Feature Test List) (Test Result) (Test Details)
1. suusuuasumuesuley dwiuifutoyanied 1 H amnsaltnuldgndeuasteyausng
Online questionnaire system (first round) Pass Iu;ﬁﬁu‘ﬁ' a;gaﬂsuﬁuuw‘ AWM
2. syuuuUdeunweelal ém%mﬁu%a;gaﬂ%ﬁ 2 WU (WU -ToseU K1 IRB)
Online questionnaire system (second round) Pass Operates correctly, with all records
3. SPUUMTVIPER U UATMULN DULa I A e WU fully displayed and stored in the
Pre-test and post-test scoring system Pass database (questionnaires and tests
4. mmgﬂs’fawadl,ﬁammiﬁ'EJum'saau N approved by the IRB).
Accuracy of the instructional content Pass
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research seqguence

swnsnagauil Lﬁ]'ﬂ% NaNINAETIDU Teazdun
(Feature Test List) (Test Result) (Test Details)
5. MsUsAumUANABEAT (WNd viie uwluiiu) W amnsnlfolagneies
Character control (mouse or keyboard) Pass Operates correctly
6. MIUTINGUoATIANIEIAL Fiaaeas NPC uusthuniSeu Hu amnsnlfonlagnees
On-screen instructional messages and NPC characters that guide leamers Pass Operates correctly
through the lesson
7. msldSupzuuuanmsfuinganeluna nsdisng 4 H amnsnlfolagnees
ot msldlevinndusivan, mafuasesumnannlun Pass Operates correctly
Point-awarding system for collecting in-game items across different
scenarios (e.g., using a magnet effect, collecting multiple items in bulk)
8 mitameluiny uazoWinduansaiodugnMIY H anunanldanldgndes
In-game missions and end-of-mission visual feedback effects Pass Operates correctly
9. ssuulutfafivers Wlaiuvedlsigndesiasiony W amnsnifonldgneies
Special bonus system for consecutive correct item collections Pass Operates correctly
10. M3UsING waedrsiniovendesesinwe 1 iy W ansalinuligndes
Gift box appearance and spawn-rate limit per game Pass Operates correctly
11. msdonuazUandeninfliiaununudividedimun Hu amnsnlfonilagnees
Menu locking and unlocking to ensure gameplay follows the prescribed Pass Operates correctly

5.3 9299 3 n1snaaasldinudunuulutuiseuasa

AUVRIAULUURIUNITUTEEUAIUNT BN N NTeA MM UAEAMENTTUNTATETTIUNTITe ULy We

Seudesudd naiivdeyataed 3 avunmafvdayadfienaasuiuwuuinuesuladaslininuTunuuuifany

fwdu lusiegdgdnereans 3o “uimassdusaudvén” lngliiniSeunguifeaiuiuuunageunawseu (Pre-

test) InuulvdaszdnSeulunisiaunudiuwuy dagui 15 agldnisauauvesngusyI1ivg

WNANISR UEI9N

YU 8UILTIWUUNAADUNE WS 8U (Post-test) LaZABULUUABUAINANUT 9N LaADNSIUNUAUBUUNIUTEUU

paulal Han1sFLNANUI1 UnSeunnsndmnuaulavariidiusiuluianssuegnasaiiiod wanavinNAuAULaY

aynauudloanmnsavhnisislunuladnsa asveulinuivuwuuinuanunsafigaanyaulauazduasyusegda

lumsieuiiuiniSsunquiiegnsliegediusednsam

SUM 15 US58INANITAINUNLAUTDUANITNAADUNUAULUY

Y

Figure 15 Atmosphere of the Testing of the Game Prototype
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wasnEsadunssuIunsiudeyaninauy gidelanniunisussilunaniuianelavesinifeu

\ileazviouyuteazlszaunsalveadiseusionisldaunuludnueg o lnsasunanisiiudeyanadl

A15199 5 wanamanisiSeuifisuanufuntilunmsteudiunsidiusuuinuesulaiiienisfinw (n= 148)

Table 5 Comparative Results of Learning Progress using the Educational Game Prototype (n= 148)

MAUNSNAFOU ﬂ'ﬁﬂmmmﬁu
x SD t-value p-value
(Order of Testing) (Full Score)
1. MIVIPESUN DUVIARBUALILUY
10 7.75 215
Pre-prototype testing
- " 342 0.0008*
2. MIVAFDUVIIVNAFDUA ULUU
10 8.09 202
Post-prototype testing

WU n= 148, X - Aade (Mean; M), sD = ﬁamﬁmwummgm (Standard Deviation); *p-value <.05

INNANITNAFDUNDULS UBAT AT oY (Pre-test kag Post-test) Tus1e3uIneeans 1399 “Uraasse

' v
o =<

usauslmdn” vestinizeustiuszandnutd 3 wuih ndemsldinusuuuuseyladassdiffifamnTumauuiAnng
ity dniFeudazuuuedovdadouganineudsusssidddgmeada (t = 3.42, p = .0008) Tnsuuunadey
Adlunstanadugninisnisdoududedeumnsguvedsaiou dsldfunmsaasuuazaiuaunsvaaaulag
Ao nafnanasieuliifuirswuuesiFouiuunglunduiesnamdmnisléinufuuuy uasdsdiung
sunvuenaiidutsativayunnudlaazmadeudideminemansvesGeuluuiunnisvansandel

dmsuransusziiuanuianelaseduiuuing §Ideladaviuuvasuniulaglduinsdlssanuiuy

aad

A1AsM (Likert Scale) 4 s¥du WatamnuAaiuvasiniSoudi lanaassldinudusuuesuladanal AN wwundu
Tngnan1suszdiugnuUananiuinuaissauauianela Fauanslilu g15199 6 uaziiaueransasziauia

v i v ¢ = a o 1
‘W'P]GL"\]GUENQLi&]umaﬂ’ﬁa@ﬂLLUU@]ULL‘U‘ULﬂllaau‘laul,waﬂ']ﬁﬂﬂ‘lﬂqiu BTN 7 @QW@VL‘L]‘L«!

M13199 6 wananueinIsUsTEuUsEAEA MLaYAUTaNe lAYR LA UNUAULUY

Table 6 Evaluation Criteria for the Effectiveness and Satisfaction of Prototype Game Testers

sThUAzULLAAE (Average level) UszdvSaw (Efficiency) ayuanala (Satisfaction)
NaUszaiu (Mean score) 3.51 - 4.00 fan (Very good) Wiuseeenads (Strongly agree)
naUsziiu (Mean score) 2.51 - 3.50 # (Good) iWiuse (Agree)
naUszidiu (Mean score) 1.51 - 2.50 weld (Fair) e 9 (Neutral)
NaUsziiu (Mean score) 1.00 - 1.50 FosUuUTe (Needs improvement) {3iihuse (Disagree)

A15197 7 wanaRan1sInszvinuianelalunisesnwuudukuuinueaulatiian1s@nen (n= 148)

Table 7 Analysis Results of the Educational Online Game Prototype Design (n = 148)

TensUsEdiv Anfin msuUsHa
X D
(Evaluation Items) (Full Score) (Result)
1. fiFeugandunutl Saomniauls asnsaduldanauuserliunde ey
LAUA I8 198
Students feel that this game is interesting, enjoyable to play, and 4 3.72 0.58
Strongly agree
not boring.
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TensUsziy Adiu _ mMsudsua
X SD
(Evaluation Items) (Full Score) (Result)
2. et BeudlaunSeuivAnenansGoimdnls ety Yy
AUAIYBDY WYY
This game helps students understand the science lesson on a4 3.66 0.69
Strongly agree
magnetism more easily.
3. ffFoumsnsaidunildiedastibifedvinuaaeuviessunees
a 2 v A
Auly LAUR IR NEN
4 351 0.84
Students can play this game independently without needing Strongly agree
excessive teacher instruction or explanation.
4. ff3ousembitinuuuiliBsulindustudents would like to Wiusteeg i
4 3.72 0.67
have similar games for leaming in other subjects. Strongly agree
5. fji5ouRniunuililyinduSesiiGeusnniustudents think this Wiuseesi
4 353 081
game helps them become better at what they leam. Strongly agree
6. {3euAmIunalviSeuslamesiatedstudents think this game Wiugeer e
4 3.65 0.60
enables them to leam independently. Strongly agree
7. {iseueenvinauesdinuuuuiliieaeulueaieudnuee 1 ey
AUAIYBDY WYY
Students would like the teacher to use this type of game for 4 372 0.69
Strongly agree
classroom teaching more often.
8. {Beuidninuannsaauldlienniiuly Wiugeee e
4 3.68 0.64
Students feel the game is easy to play and not too difficult. Strongly agree
9. ffiFouveuiinuiimsdnguuuusuuazmsAad waneuuuil DR
AUAIYBDY WYY
Students like the way the levels and mission objectives are 4 370 0.65
Strongly agree
structured in the game.
10. JiFpuAn A EUNlAIWNYaY Wiugeee e
4 3.69 0.67
Students think the gameplay duration is appropriate. Strongly agree
11, f3oriuveumseenuuuiiesns Wiusheeeneds
4 371 0.62
Students like character design. Strongly agree
12, {BeuiureudduitlilumsesnuuuinuStudents ke the color Wiustees i
4 3.67 0.66
scheme used in game design. Strongly agree
13, §3suAmierulunmgbidiladiomnsSeuldievy L.
AU IR NEN
Students think the in-game text helps them understand the lesson 4 375 0.60
Strongly agree
content more easily.
14. fiFeuanmnseduilevuaziiarus Widluiiauseaniuled iy
LAUR IR NEN
Students can remember the content and apply the knowledge in 4 361 0.70
Strongly agree
daily life.
15. {iSeueenSeuiunuiidnasdusunan L.
UMDY WY
Students would like to learn with this type of game again in the 4 374 0.57
Strongly agree
future.
AR TSR BLIAULUY (sum) Wiuseeeneds
4 3.67 0.67
Overall satisfaction with game prototype Strongly agree

NUBWR n= 148, X = Aads (Mean: M), SD = damﬁmwummgm (Standard Deviation)
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