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Abstract

This research aimed to compare students’ learning achievement before and after learning
through waste-segregation activities designed to enhance their understanding of solid waste value
using a game-based learning approach with the Waste-Separation Snakes and Ladders for Income
Generation game, and to examine their satisfaction with this learning approach. The target group
consisted of 66 undergraduate students enrolled in the General Education course Love Me, Love the
Environment in the first semester of the 2025 academic year. The research instruments included
(1) the instructional media innovation on waste separation for understanding waste value, which
comprised the Waste-Separation Snakes and Ladders for Income Generation game; and a worksheet
on income-generating waste separation, and a worksheet on waste reduction, separation, and the
benefits and impacts of waste problems; (2) a pre-test and post-test for measuring learning
achievements; and (3) a satisfaction questionnaire. Data analysis involved descriptive statistics for the
comparison of the pre-test and post-test scores; Effectiveness Index (E.Il.) for assessing learning
progress; and the calculation of the relative gain score. The results of study showed that the students’
post-learning achievement scores (u=18.20, 0=1.21) were higher than their pre-learming scores (u=13.47,
0=2.88), with all the students had post-learning scores of 80 percent or higher. Furthermore, the
Effectiveness Index (E.l.) indicated that the students’ knowledge increased by 72.39%. Additionally,
the relative gain score showed that all students achieved a high level of progress at 50%. In terms of
student satisfaction, the students expressed the highest level of overall satisfaction (u=4.50, 0=0.08)
with the Waste-Separation Snakes and Ladders for Income Generation game. It can be concluded that
the game-based learning using the Waste-Separation Snakes and Ladders for Income Generation game
can effectively enhance students’ learning achievements and foster a high level of learning

satisfaction.

Keyword: Waste Separation, Value of Solid Waste, Game-Based Learning
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as19918ld Sendwiiusyavna wihify 0.7239 FelAndfaniniafiutu 07239 vieAnuSosay 7239 uay
Lﬁ@LL&Jﬂ?LﬂiwﬁﬁthmmﬁﬁLﬁwﬁuﬁumﬁﬁmaﬁmLﬁumaaﬁumLLazﬂ’wqq WU ARBHUSEAVENATRINE LA

geainIverinenavaiisuintos #an15ei 2
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A519% 2 WAILNSTIALTUYINERNINURNNARILUSEENSHE (Effectiveness Index : E.I.)

UWINENAY HAANUDITINIUTEN  WNATINVDIATUUUNNAUADY  WATINVBIAZLULYINAUNAS E.l.
insa AZUUULAY Beu Beu
GNKGH 33 x 20 435 595 0.7111
LGN 33 x 20 454 606 0.7378
2 R 66 x 20 889 1201 0.7239

defiansanAimunnmsduinivesidaiomn wuin faasou 33 Ay Andudesay 50 Hazuuu
Warnnsluseduge wiognslsfmudeliidnduou 5 au Yevay 7.58 dsnsdiimuiniseglusedu uas
ousnilsesiamiannnsduivduesianvedinevnamwaiiazivgs wui Taniveuningaduiu 18 au
AnluSewas 54.55 fiazuuuiamunstuseaues Yuziilaniveunawaisiuau 15 au dadudesas 45.45
fazuuuinuinisluseiugs Fapn3197 3
A1979 3 ATLUY LazSouaz0Ildnm NI nmuINSEUNNGS

AMNAILNNISEUNNS Tuulidn (Aw) uulidn () Sruruiidaoun wlawna
P NYRFIVAN IngnvRng (A)
N 0.3 2 (6.06%) 3 (9.09%) 5 (7.58%) Waunsen
0.3 -0.69 16 (48.49%) 12 (36.36%) 28 (42.42%) Pu1n13UIUNa9
laishnin 0.70 15 (45.45%) 18 (54.55%) 33 (50.00%) WAILINTg9

2. anflanelavesddanenisiseulagldinudugiu
JanilmwilemelasonsiFousefanssunisdauenvey Welimsuisarweseslaglfinudugiu
Tunmsameglusziuunniign 7 4.50 + 0.08 Azuu Fsdidniinnaianelagsgaienfuuedainuiimaiiaula
waznzaufudomdumsdauenuey 7 4.61 + 052 Avuuu uarddndanufimelasesawnfeaiu ms

MnaNITURILUBSANLENES NN TYINAANTTUTINAUTONER 71 4.58 + 0.53 Azuuy YuzAddninuiswelas
aANEINUMIIANTEUINNSSBUTIMINzaNAUIa S oY Feeglusedulin 71 4.33 + 0.69 AvLUY FIRNT199 4

q

a P aa
M15199 4 ANUTanelaveldn

aunanala
518015 ; . wlsea  aau
Anade  dawdsavuinsgiu
Aanssuliauaenndesiuyaussasinisiteu; 4.53 0.53 wnnfign 4
Aanssudiarrudunaunaziinladng 4.45 0.61 110 7
msinanssuruuesanutgllanaunsadilansAntenves laavu 4.52 0.56 WINTgA 5
AsviRanssuENUasALnNdLaS ISy AaNTTUS A UYeldn 4.58 0.53 WINign 2
vasanudanuiiauly wagiuiisauiuliomaunsAnLenvey 4.61 0.52 WINNEn 1
s ~ Y Hou  a = ' a

vesanudnm Mdnys ddu flanufge uaziaula 4.55 0.61 WINNER 3
amuazllomneluveininuaseuAquilemTeIN ARV 4.52 0.56 wnnfiga 5
YUINVBIUBSALNNIIANMILNE FL 4.38 0.65 110 8
TanaunauulunsBeuruuesaing 4.50 0.64 nnfign 6
nsdnnsEuIuMIBsuivnzauiunatey 4.33 0.69 110 9

AT 4.50 0.08 WINMEN




Journal of Educational Technology and Communications
Vol. 9 No. 29 January-February 2026 Faculty of Education Mahasarakham University

anUs18NanNI15IY

1. HadunnsnenTsisEuseIMIAnLenvesive lins1uisyarvasues
MsdAnITsEUNsaARUEaIMIARLENeie VT UTsyarvewey Ingldinudulaguenvezainenels

swdvlununsuenaezaiesels warlununsan Aalenaey wavUszlovduasuanssnuveslymaey

'
=
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(Constructivism) MsyidiseuIzasemANuSinunsaeufiRasdnensiduny nshnaeyiou (Reflection)
A ¢ =~ o v A & P P a v
waznsivelesusyaun1saluesmulad (Vygotsky, 1978) inuawimthiilun1sasneaninwinaeunisseus
dl dgl 1 v v [ 6 = 5 =l v I~4 1 a v
maesien1sasie  Aanudilaludiudszaunisalnge annsnmsseusiagldinudugiuaiunsodaasul
TanSeudsandu witluanus Wawwinwe wasdhlademlanedu weedensequanuaulatasanudsly
vouldn (@ anusng wasde T 215, 2566) Welnseinadugvisluusiazau laud ANumNevedvey
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% aa P | < A a & v P a AY adAaa ° v
auilavestidalalunniu egnalsfiany Welasandunede nuineuSsuldenidaneugninnitfesas 50
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Yowndevzasniiesas 50 vosnzuuAl udiny uiteildnzuuumandnaduses dveadwerdmiuves
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Nlidndu e avvioufsrnuiinuiinannden Fanunges Constructivism Mngaeulduilvaudilatings
U | v P o v v O v v 5 & ' o
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aa % a a A & < ) & A a P a < Y]
Janen 91 laRn Ve s NAN YTt AN MU UIELIUNTIY NaNTIWED U ITnwan T uveziald
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widsduauiesaadiuunsevin Jazviouliiuinnisuenvegluiinusedriuvesaudlngdiligndein
wazdinfiavesinUssinnlaglinsendnisnuAmseyanivesesiaunsadinduanldusslovild dsnu
AsinsUgnilinnuisesnisAnienvezegagnaendiseulunnIziutuegadaiiion liveasangingsy
~ P U A | a O w % P oX & a a val 1 %
n1susnvegfignaeuasdidurely Sniadasvioufsnnudtiduluniseenuuuianssunisiouinaaele
v A Y ) ¢ a & A v a a val oA ° Y ayy
Assuweuleeyaiuanunsalasaniu eliAnnsieuinddunaraunsadnluldasls
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LLid@ﬂﬁ]mfﬂ,u (Intrinsic motivation) AMuUNTaULWIAA Self-Determination Theory ¥84 Deci and Ryan (1985)
feiusegdangluasintuiofanldunsnevaussaudesnisnsdsineiiugiusisiummdudasy
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Deci, 2000)
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