Digital Technologies o o a o
and Evolution | 'J’ﬁﬂ’ﬁu’l@ﬂﬂﬁﬁ&lLVIWTHTTNH@'VW@LLTNZQQGHuWﬂ’ﬁ

Aaa

Ol Innovation Journal of Innovation Journal of Digital Technologies and Evolution

Vol.3 No.1 January - June 2026, 3880 ISSN: 3088-2354 (Online)

Development of a Game-Based Learning Application to Promote Water Conservation
Knowledge and Behavior Intention among Youth: The “Drop of Life” Application
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Abstract

Introduction: This study sought to develop and evaluate a game-based learning application designed to
promote youths’ knowledge, awareness, and attitudes toward water resource conservation in accordance with
Sustainable Development Goal 6 (SDG 6: Clean Water and Sanitation). Specifically, the study aimed to: (1)
develop a Role-Playing Game (RPG) application that enhances water conservation knowledge among youth; (2)
design an interactive game environment that simulates real-world water resource challenges and management
practices; and (3) assess the effectiveness of the developed application in promoting youths’ knowledge,
environmental awareness, attitudes, and behavioral intention toward water resource conservation. To support
these objectives, an RPG titled Drop of Life was developed using RPG Maker MZ and Android Studio to provide
an immersive, interactive simulation of water resource issues and conservation practices.

Methodology: The study adopted a pre—post experimental design involving 38 secondary school students
selected through purposive sampling. Data was collected using a learning achievement assessment and a user
satisfaction questionnaire. Descriptive statistical techniques, including mean and standard deviation, were

employed to analyze the collected data and evaluate the effectiveness of the developed application.
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Results: The results revealed that post-test scores were significantly higher than pre-test scores (p < .001),
with an overall mean improvement of 41.9% and a very large effect size. These findings indicate that the game
effectively promotes learning outcomes related to water conservation by facilitating the progression from
knowledge acquisition to awareness and attitude formation. This study suggests that the game-based learning
application can serve as an effective behavioral tool for promoting environmental learning and fostering positive

attitudinal changes among young people.
Keywords: Game-Based Learning; Role-Playing Game (RPG); Water Conservation; SDG 6; Youth
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Figure 1. Conceptual Framework of the Study

Source: Authors’ lllustration Based on Research Methodology, with Graphical Assistance from ChatGPT
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Figure 12. Examples of Waste Control Actions and Side Missions (Decode Mission)

HANTH AN UL I NN AT DS 18BN DIUNNT I ATHNE NN TR (Rag 19T Ws 2L LA
aTUEyUN1AEEugHIMLaYAUN1T0: (experiential learning) TnpenefitazAnanim
6.2 nan19UszI NSl ENLaUNRL AT

w@mﬁﬂﬁmﬁummzﬁuﬁqaéw [N 38 AL WL ;ff%\muﬁizﬁum‘m‘mﬁu"funﬂﬁmﬂgsfu

sz annfige Taannsaagunalags Taole 1.

Table 1. Evaluation of Awareness, Game Design, and Satisfaction (n = 38)

No. Item Mean SD Interpretation
1. Cognitive (Awareness) 4.41 1.03 Very High
1.1 The game helped learners clearly understand the causes of 4.51 0.91 Very High

water resource problems.
1.2 The game increased awareness of the importance of 4.46 0.99 Very High

participation in solving water-related issues.

1.3 The game content aligns with Sustainable Development Goal 4.42 1.01 Very High
6 (SDG 6).
1.4 Learners were able to connect knowledge from the game to 4.40 1.06 Very High

real-life situations.

1.5 The game helped illustrate the impacts of water problems 4.33 1.08 Very High
on communities and the environment.

1.6 The game provided new knowledge about water 4.33 1.1 Very High
conservation and efficient water use.

1.7 The game enhanced understanding of solutions to water 4.40 1.06 Very High

resource problems in different scenarios.
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Table 1. Evaluation of Awareness, Game Design, and Satisfaction (n = 38) (Cont.)

No. Item Mean SD Interpretation

2. Game Design 4.38 1.03 Very High

2.1 The rules and gameplay were clear and easy to 4.49 0.94 Very High
understand.

2.2 Multiple endings increased engagement and encouraged 4.47 0.93 Very High
replay ability.

2.3 Main and side missions enhanced motivation to play. 4.44 1.03 Very High

2.4  Music and sound effects enhanced atmosphere and 4.41 1.09 Very High
enjoyment.

2.5 The level of challenge was appropriate (not too easy or too 4.36 1.01 Very High
difficult).

2.6 Graphics and visual design were attractive and appropriate. 4.33 1.04 Very High

2.7 The time system (day—night cycle/in-game time) enhanced 4.18 1.20 High
realism.

3. Satisfaction 4.56 0.57 Very High

3.1 The game is appropriate as a learning tool for youth. 4.72 0.46 Very High

3.2 Participants were satisfied with the gameplay experience. 4.64 0.50 Very High

3.3 The game-maintained engagement and enjoyment 4.54 0.57 Very High

throughout play.

3.4 The game increased motivation to care about water resource 4.54 0.61 Very High
issues.
3.5  Participants were willing to replay the game to explore 4.36 0.73 Very High

different outcomes.

Note: Interpretation scale: 4.21-5.00 = Very High, 3.21-4.20 = High, 2.61-3.40 = Moderate, 1.81-2.60
= Low, 1.00-1.80 = Very Low.

WA91N Table 1. m‘m‘a:Lﬁumﬁ"f%\mmmﬂwﬁm%’umﬂﬂ@:uﬁq@éwmeuﬁ?ﬁmu 38 AW NUIN
sﬁ%ﬂmﬁﬁzﬁumwﬁmLﬁusfuv;ﬂﬁyﬂu@ﬂuﬁzﬁqum TcmGiymmwﬁawﬁ@ﬁﬁﬁLaﬁﬁqaﬁqm (4.56 +
0.57) ’ﬁ@\m\m”lﬁﬂmyﬂuﬂ’ﬁ’%/‘l_lgy (Cognitive/Awareness) (4.41 £ 1.03) LL@%ﬂyﬁuﬂﬂ‘iﬂﬂﬂLLuumN (Game
Design) (4.38 +1.03) HARNEFINAIIEZN DU NI B IR AT “Drop of Life” AHNITORT N IAITH
nlatudazfundnennain auadulszaunisoinistruiiuadauarasnssgslaiiugdeula

v o

apfilsz@ndnmm Tnsann: ufifiennisBeugBean s niuaz NS aamsaHIBIKLaY
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7. ®9UNan19398 (Conclusion)

NANTSANEINLIUBLNALATUNN “Drop of Life - NeAuNEan” AIH19AFIEENANT AN
mwﬁfﬂg NAUAR LL@zmwGm@sz?\iwqﬁﬂﬁucfiymmamﬁﬂﬁw%’wmmﬁwmLmqwfﬁy@éwﬁﬂﬁzﬁwﬁmw
TausaginguarasrrnsmaAdetuniasBnganeanng Ansiante uazdndiilinamunisaysnEminannsin
simm:mum‘sL%‘?Jufgl,%\ﬂﬁiymumuLLmﬁm Game-Based Learning (GBL)

NANTNARBITINGNARDLNINEesFUaENANENT MY 38 A WU KiEeudsrAunaafoals
Tagsanay Tussunniigalunnfd Taun Ammn1s503 (4.41 +1.03) AMUNNTBBALLLIAN (4.38 + 1.03) LAY
Asaaufianealalngsan (4.56 +0.57) axnauli a1 NEIHNTRI 19T INAANE ATUNNFIE B uAS
ﬂ‘szﬂum‘mﬁ;ﬁ% (User Experience) Tameinsfit/szAnanam

nstlsziRunanisdens uansadeidanaunistu 2 szez Taun (1) Pre-Evaluation iiednseunansy
AINATINIING WaZTAUARNEWNNS TN IULEUNALATY UAY (2) Post-Evaluation iBUSEUNAANAANNAs
malansuatnAlduaziiauiisunisfsuasifinduannnisBauguns

NANNFMATBUARLFARA Paired Samples t-test WL ATALUHUNAINITVARBIGININNBHANTNAREN
aefiidAyn1sadnlunnad (p < 001 Tneflawnansnany Tuazdugefiagenan (Cohens d = 1.29-
1.84) Baznonlmfinanuswaiaiiuny “Drop of Life” fnaiBsuanaaanng Avuaszming VAuaf uay
u3994TalunaaydnEnsnen ey Ben HAFNEAINANIATUAYHAITZTDIANIINITIE BT NN
asnaminlUgnisaasEadadeiuguiifsrasiunsianngAnssunisensnEminennaineesiam

TrageilUss @B NINHANITIATIZALAAS 1 Table 2.

Table 2. Comparison of Learning Outcomes Before and After Using the “Drop of Life” Game (n = 38)

Pre- Post-
% Effect
Dimension Test M Test (M t df p Cohen’s d
Improvement Size
+ SD) + SD)

1. Understanding 3.02 + 4.25 + +40.7% 9.26 37 <.001 1.50 Very
of water 0.85 0.78 Large
resource
problems

2.Awareness of 3.18 + 4.46 + +40.3% 8.77 37 <.001 1.42 Very
participation 0.81 0.99 Large
importance

3.Knowledge of 2.97 + 4.30 + +44.8% 7.96 37 <.001 1.29 Large
problem-solving 0.90 1.15
approaches
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Table 2. Comparison of Learning Outcomes Before and After Using the “Drop of Life” Game (n = 38) (Cont.)

Pre- Post-
% Effect
Dimension Test (M Test (M t df p Cohen’s d
Improvement Size
+ SD) + SD)
4.Real-life 3.10 + 4.40 + +41.9% 8.26 37 <.001 1.34
Very
application of 0.88 1.06
Large
knowledge
5. Attitude and 3.20 = 4.54 + +41.9% 11.34 37 <.001 1.84
motivation 0.84 0.61 Very
toward Large
conservation

Note: Paired Samples t-test was Conducted. Effect Sizes (Cohen’s d) were Interpreted as Small (0.20), Medium

(0.50), Large (0.80), and Very Large (>1.20).

Ao & IBY o o A o a a o 2 =
Han9ATeAsIRinnanguBelszanuf aduayunssuuuAnrenisise Tnanants3audiay
! 1% ! YA a o < ' Ae o o aa
AZUHUNBULATNAINITNARBINUIN F e UT Az UUUNAINTNARBIgeTna N TTad Ay n1eadid (p < .001)
a a a T % Tyd ! a . P ! a o a Q‘Ey
uarHaNIABNENA INTE AU uaAIMIAUIWBUNALATY “Drop of Life” AMN1T0a9EaNNaaNENNSEENS (A
pNHUTEANEA W
UszifufidnAny gUuuunswasuulasessiaudsnis o laun manug aosnsznsing siemas uas
paNslaBangfingss aenoulnifiuau @i Bediusuannfgueein1sise Tnan1sindvees
& ¥ o/ o/ o/ yd‘ L;’ o ! Ail ¥ o/ al ; ! !
ANHIEBARRBITLITALANATIMINGTIgeEn uasihUgmafanulasmuiFuafiugouon Seaenans
usegalauarANAIle tunsansnENSNeInTti
dy dl o/ ¥ a A dl ! Aa o s ! v ¥
wonani nanswdsnuulaslnasamnasnistusindrdifissyoinuiianina@deuonasaainganu
nM9eR3NENSNEINTHILeKBEN unansRnEIie lnlanesauANANR NS BYEA AL LU 1ABE
Taseasns wawwaluazesnadnsfisannassiuluwndaudsasnauiniunsyuaunisBang @es1suann

NG AUgANNATENTINg FALAR WazAEAS BN AnTaNdeaanAaesTuNTaLLMIARIaIN1TAdE

8. afils1ananisiag (Discussion)

mmﬁﬁﬂmfﬁﬁﬁzﬁ”ﬂgﬁu@\amm‘i’ﬂﬁfﬁqmu “Drop of Life — WUANIUIAITRR” FIHITOIAEHET 19919
mwgyl,mumQQT@Tuﬂﬁw%ﬂﬁw%’wmﬂ'ﬁifwmLmq%ufhy@éwﬁﬂizﬁw%mw FeapananIiULLIAR
matﬁwgﬁ%aﬁwmmwm Piaget (1972) ﬁlNﬂﬂﬁ;’m’ﬁL%ﬁugyl,ﬁmﬁ”lﬂﬂﬁﬁﬂ;"l\‘l@\‘iﬁﬂ%ﬁﬂgﬁi"luﬁﬁtﬂ‘l_lﬂ”ﬁiﬁ
Taenss uaznquiniegAnn1edsAnas Bandura (1986) fladureainisideus Ansinufdauninsssnang
YAAR NOANTTH LAz IIAR DN Tmﬂmwwfuu‘%ummﬂmum'ﬁfﬁfé’mmﬁ'Lﬂ@‘[ﬂmﬂ?ﬁgﬁﬂuﬁﬁwg

INNTIRILNG ﬂ’ﬁ@fﬂﬁu‘t@ UAYHARNTUBINTTNTLIN
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TuRfve9nseenuULNIsIE g NAAWEAINAIIENauINLIFeInisiEeug inelainsdugn
(Game-Based Learning: GBL) WATNA(N Gamification ﬁmmﬁmﬁlﬂﬂﬁﬁﬂlfmﬁlfmLL@:LLNWMQTW@\‘IQL‘%‘LATGT
atn9flsTudn Ay (Deterding et al., 2011; Hamar et al., 2014) &aganAaaIFLNgEINSHUARIES (Self-
Determination Theory: SDT) 284 Deci & Ryan (2000) ﬁ%ysfﬂyl,ﬁu':;’lLLﬁ\‘iq\iT@ﬂﬁﬂTuLﬁmfmﬂﬂﬂ‘ﬁmﬂuﬂumG;@
AIHABINTAMUAMHITHBNTE ATINAIHNITD UATAINANTIS aanaliyiFouslaousaniunszuamnis
Bungpsnsnaiinvuazilugaasscladengfingas (Behavioral Intention) Tuszezenn

nANgIUINNIIATEN e sTUa L a AL Tnssmimnaetaafifedslnnou um “Tower
of Tense” LLmﬁ'@Uﬁﬁ’mwvwgmﬁﬂm%amymfi’ﬁmﬁﬁw WUQNA BT AANEMY Interactive FINATRYNTAL
WQWNWQWQT@LL@tﬂ”ﬁﬁﬂl'}uﬁl'}N‘ﬂ@\iangﬂu\fﬂyTuizﬁ/UQQ (Kuenseang et al., 2024; Munyuen et al., 2025)
a8n9lafinn n1sAnund inagnanasndfeesaaianelauaznssiaansanllgnisesunenszuounis
Buugfidenlasnanug igaaapaming virued wazuu hiangAnssunisansnendneinainostodu
YUY

w2191 AR 9z T lnAamnungAnsannisansnendwannindiiadnadeluazerenn uana
N9 NE HIBIAIING AINATEIING TAUAR uazuaegelatunisaydnEnineinain axvaulnifiud
TadufiugmiifauddyaonianegUngAnsauniseyine uewian GafansaonaaesiUI AN
Bilancin et al. (2023) fis1891uaninuamisainldgnginsasnislaiiessdsdulaaslusunnisine,
NaN1TATESIRDAARDITL Tsal et ol. (2025) FlaNEIIANHNIBLSATURILIARDNTENBLALAIALISENDL
dndry Taun Arnug Anmmassing uasvirnARnuAsnaey Trenanisfnenasainuniailaeuuasds
U’Jﬂ?unﬂﬂ@ﬁﬂitﬂ@uﬁdﬂ@lﬁq FeazneuFnenInenNAITA NNIEEEN Environmental literacy utEum
vasniaaysnEvinennai TnsuaashidiuinadaiafladudesdesdafioanuiiufivEeniasa
wg999tamaiu ungsanunsaviamnd i unalnd Ay unnssasduniaidoug i aarndsduuas
nssaadsiadeiugiifsresiunsaesuasangAnsantanenaiugusss

TuAunIsUsEfinsA N9 NULUNTSTARAIILNBNLATNASAITMAREY (Pre—Post Evalution) 378
aznawimunigresyidauastainazy Taaniadsueunadnaniaidoug nouuazndsnialeem
uoUwALAFL BeranpaestuuAnNIUsnauNan s aAnEfinsTan s AsuuasesyiEaudininan
UszAUNTT0IN13I3ENg (Schunk, 2012; Bopp, 2006) uazrasiannsatlssiinysansraresniaidenslng
Tnaidugulnaansdoiamn

agn9lafmnn i o msuoUndIaduln fUssans amd 93 uluszezenn Aoaui nszuuazan
Uszaunisod (Experience Points: XP) F2UUAINANES (Achievement System) LL@:ﬂ’ﬁﬁm‘%\mmum’ﬁiﬁﬁﬁ
AIHFUTIANNEY RBNTLAUNNINALNIAT LAY AL NANSBE1332819 UBNIINT N1FYF0NNFINH
N GAANGATA TR LI RENANEI9 LI ENAAIN A UYITBNN N gNE AN TaNa a1y FenTnE AR szd1 3y
wazaTUAHINSUTTg I eI SR TS ma AT a1 AuAENTgINAUa (SDG 6) Trasnauingiasen
NS

deRansonsaniunseuuAneen1sidy nantsneaznauliudfunsimmInIgSougi

Euenannslnduanugnmulszaunisaidslaneumeuns shillgnisiisdueesanunseming n1sne
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FUVANAREBILIN wazus9g9lanan1sansnEnsnainstn Geenatiindunalnddgyfiaduayunisimmn

weAnsTHNsERSNENSNenTiTeeTiuITzena

HANITRTEARLARWULIAATII1 Game-Based Learning ansnanvivuniliduiadasiladengfinaas
(Behaviordl Intervention) AAGNHANTWNAINAIING (Knowledge) — AMNATZNNNg (Awareness) — fIAUAR

(Attitude) —> AnwAataBewgAinssn (Behavioral Intention)

4
9. 2BLANBUNLITHITEY (Recommendation)
v ae g s . : ¥l
A ATefaruansindednan nessuaundiaduina “Drop of Life - neadtunsdin” 1iie
AUABHNNT BN UAZITI9I T unTaRSNENSHEn Sneeeulne el sz AEnn uadafuednrin
UWsEnsiiAasiiansaniunnsfinnunan1side
Uszn15usn nqusiaseeidaninneue1991in (n = 38) uazu1anlseiisuies 9p1edin
AINEINTTR NN 19B A (U srannsTunenens Ysennsfiaes n1seenuuunisAsauuy Pre-Post
Design lnalninguauan a19lnam1saannazesnisunsnuasesnaindadaniauen (noaeiaan
Usznisiians nslruuulsziduauesdundnans lnsuaninaeinanfizesymey uazdsluaunsaszneu
weRAngINa39lABENATUNIN Usznisganie mafiueeyaluszesaudsnmusalssiduaauasegy 1o
HAAWS Hszezena (n
e e v v : y L
ap9sfinnu sadrinsinatudalantatnnisideluemanannsanssenlnlumaefif lagaas

1Y

PWIBVAURLANHARINNABIRINgRAIaENR B R NAINAIHN 0 TN 139 BaNann 9T andenasty
NN9PBNUULNITVIARENTIRINGHAILAN (Experimental Design) iflondiunanasinulugmzinsasiianiaidens
BINGANTTH UBNTINT ATTNEHNNTAUIDYABINGANTTH 10 Log NM3TENTM TLHLIANAY UAZFULLL
nsfadulaTuiny L“ﬁl@Nzwy@uw@ﬁwﬂ‘%\iwqﬁmwﬁ'Lmy@%q WATAITANEUNITANYILLUSTEEEN7
(Longitudinal Study) Lﬁﬂﬂ‘ﬁzLﬁuﬂ'ﬂNﬂﬂ@@:‘ﬂ'ﬂﬂﬂ’)’mg VAUAR LAaNgANTTH

TUBUFTA n1aRmUINE AT LR AINFUTENIDINA [NATTIAY 11 FEUURANT T aUN1T0)
(XP System) N15faBasnnsaiinatnnany uaznsdesleiundngmanisideunisaen eaiumm

mashlulalusunnisfinunesuazisuasnanadnsniaBong avezen
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