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Abstract

The objectives of this research were 1) to examine the effectiveness of
a microlearning game integrated with the cooperative learning technique of Teams-Games-
Tournaments (TGT) in enhancing fourth-grade students’ mathematical communication
skills on the topic of fractions, based on the 80/80 efficiency criterion; and 2) to compare
mathematical communication skills on the topic of fractions between students who
learned through the microlearning game with the TGT technique and those who received
traditional instruction. The sample group consisted of 76 fourth-grade students from
Wat Nongchok (Pakdeenoraset) School, under the Nong Chok District Office, Bangkok
Metropolitan Administration, during the second semester of the 2024 academic year.
Cluster sampling was used to randomly select two intact classrooms 38 students in the
experimental group and 38 in the control group. The research instruments included
1) a microlearning game combined with the TGT cooperative learning technique to
enhance mathematical communication skills on fractions, 2) a media quality assessment
form for experts, and 3) a mathematical communication skill test. Data were analyzed
using mean, standard deviation, and independent t-test.

The results showed that 1) the microlearning game integrated with TGT had
an effectiveness score of 82.40/83.06, which met the expected criterion, and 2) post-test

scores for mathematical communication skills showed that the experimental group
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(M = 20.79, SD = 1.88) outperformed the control group (M = 13.63, SD = 4.52) with
a statistically significant difference at the .05 level.

Keywords: Microlearning game, TGT cooperative learning, Mathematical communication

skills
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wwdu vesniFeudulssandnudi 4 (nguneaes) wasnuenisdearsmaadanians
NOUSHULALVAUTEUMETINTIEULUVUNG (NgUAIUAY)

nay AZLUY n M SD t df p
NOULIYUY 7.97 3.33

{glhN v 38
NAUIYY 20.79 1.88
Lo 9.05 74 .000%
NOULYY 8.84 3.42

AIUAN v 38

’ UGAEEY! 13.63 4.522
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NA5197 2 wan1siUTeuisuTnuensEeanImendneans fouSouLas s aSsusae
mnulalpsidsudesauiunsisounuusiudesomaia TGT eduasuinwenisdoaismig
adinrmans oarvaiu vesinFoutulszoudne ¥ 4 uavinwznsaeansmsndinaansnou
FeunazndsieiinsiFeunuuund wuinnguiiFeusoinalalasidfuieuiunsdouloy
Sudlesemaiia TGT Wisduasurinuznisdoasnendinmans Sosaudu finvensdodans
ynandamaniganinnguilGouseisund lnefazuunedewintu 20.78 variinguilSeusmeis
Un@flrzuuuadewiiu 13.63 Sefesninseduteddyneadffiseiu .05

aAUseNa

1. wansulszansamesunululasidsulissiwiunsteusuuuileonioweia TGT
\ieduasuinuensdednsnndinmans Seududin vesinSeudulsvoudnw ¥ 4 wui
fA1UszANs amwinAy 82.40/83.06 ¥ sganinnmeifinvuniesas 80/80 waziduluay
aunfginely uazaunmdudevennilulasdsulishutunadousuuhuiiofemaina TGT
diedaasurinugnsdeasnendaeans Soarvdi vesiniFeutulszouinudi 4 Sannm
ogluszdufiunn (M = 4.82, SD = 0.32) Sadulumannasinseonsuannmuesie ansatily
naaoslgle

Tnanululasidsuiesindunisssusvusiuiiedeomaia TGT Wieduasuinuenis
doansnendineans 1Seaavdiu vesiniSeutulssaudnndi 4 Wunwlulasidsuds
diensAnwiftoonuuuliBuninonisBouivundn Tnedidomdu nsedy wosjatiuany
WtedAgy (Adipat et al,, 2021) dnsuiunisianisiseuiuusiuielasldivalia TGT iy
nsiouifieanuuuniiedaasunisBouiiunisudaduiiainessd Tnsedomsianusiuiu
sevegFounaznsiidudlufanssuidunudiieiuusegslalunsBoud (Slavin, 2019) udn
lé’ﬁ%’wLLasﬁwmﬁumm%gumauﬁummiaaﬂl,wuﬁ'a ADDIE Model Tagdl 5 dumou leur 1) $u
MMSANEILAEILATIEN (Analyze) 2) FunseenuUY (Design) 3) Sunsadnanazsiamn (Develop)
8) duiluneasdld ( (Implementation) Wag 5) 5) duUszifiuna (Evaluation) mwlﬂmmmumu
Tunsoonuuutnululasasuilsliduszansnm LLaulﬂmﬂsumumﬁmﬁfﬂmmmaugu,wiama
shomada TGT insrwdie FsmsysanmsinulilasidsulisuiumsinnisBeuiuuusuilefe
watla TGT anunsagiglidniSeuldSeuiiiunisudsdudadeassduaznismaudui
yaugligafufldsulszaunsainmsFouiifinnunsedu fnsldneugs fnsldfussda wasd
doyatioundunuuviu dwaliiinnsidusmluiudouiigdu anarantonine uaranni
dinvinegnisdeansmeadinenans 1‘7iLﬂumﬁﬂizﬂauﬁﬁmmmidaLa%mmiﬁaujﬂuﬁmiw
il 21

PNNsAnwRIna1 azrulaainislainululasidsuiisswdunsissunuusiudesie
wAdla TGT ieduasuinuensdeasmendinaans 3eadvaiu vewlnideutulssaudnud
7l 4 fdFuneurosmsnenuuuderos ADDIE Model fanfunmsBeuduvuuiiodsmaiin TGT
ileduaiuinuznsdeasmendamans Brelifiouiansiseuiuasininuznsdeasns
AdlnAEnIag1slUTE NS N Usznouluaay 3 uniSeu laud 1) AnunnieussAyaEIu 2) A3
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gruuarnTsuAYEIL way 3) wwduiivindu daimuimudunouves ADDIE Model finns
Usziuganwvesunidsunngideanasnude uasiinmeassiutinFeuililinguiiesis
WUt MIUsEAVSANRUUAE WnSeu S1ui 3 au ldANUsEAVSAmindy 80/81 v
UszdnSamuiuungugey Wniseu 311U 9 Au leAUseansaimimindu 81.33/82.66 wavn1u
UsgAvBnmuuunInauy tniseusiuau 30 au ldAUseansamwindu 82.40/83.06 Faduly
unaueiaunfgiuiinild aenndesfuranisdnuives dunud wduda, n5inn assmAadiug
(2568) Anwudes nMswaLmWadLgNEIN1TSeuiviadamand 1309 invduveainSoudy
Uszau@nundf 4 laglduedanuyn nsfafidnfuauimsain nan1s@nvimudn vadainy
Yo nsfaRdaAuLauavdIy dvfuinFsudulszoudnunddi 4 SUsedniaom wiady
81.56/81.10 Wulumunawididmualy uazaeandesiunanisfinyives anyiand wames uas
Ani (2565) Anwides MawauHadugnimanissendinadamand 3os n1suan au Tagld
11l Code Math vastinSeutuuszoudnu i 3 wansAnwimuin nansmeUssansamng
Code Math HusgAvEamwiniu 82.14/84.76 Fadulunannaust 80/80

2. nanswlSsuidisuinuenisdeansnadamanindassuianululasdsuisuiu
mMeeusuusiiedemaila TGT Wednasuinuenisdoasmendinaians Souevaiu vos
fndeutulszondnuid 4 wesnanmsTavinvensdeasmendamans nduSousienisdou
WuUIsUnA Svnvennsdeansmneadinmansududsuiienisieuuuuizund Anadevesnsuuy
WU (M = 13.63, SD = 4.52) waznan1sininvensdeansnadamans vdaudeusenulule
sidsussandunaeunvuiudoniomaiia TGT Weduaduinuenisdoasnsadamans
Soarudiu veinEsutulsrauAnwdi 4 Taeasvenzuuuvinty (M = 20.79, SD = 1.88)
Fsganimsinnisisoudisunfedreiideddymieaiafissdiu 05 aeandasiunanisinuives
find Qind uazanz (2563) AnwiiFes msTvulfisunadugrsnisnsBouiviuss iamans
flasunisdaniniouduvy $audelasldds T6T Auisnaniounuuund veainifouty
Uszaufnundil 3 mansAnwimuin dniseudildsunisdanissouduvusnielasldds 16T 4
NadunVENIeNs3suganin dniSeudildsunsaounuuund egslitvddymeadffsziu 01
uazanAdeIiu Muslim (2020) Anw3eq The Effect Of Cooperative Learning Type Teams-
Games-Tournaments (TGT) On Mathematical Connection And Communication Ability In
Elementary Schools. Nan1533gWu3N ﬁ’ﬂL‘%Uuﬁléf%’umsl,%uiuwi"mﬁaﬁ’gmmﬁﬂ TGT &
AziuuiauANansalunsdesulomisndamansuaznisd oansmsndnaansganii
SnideuilSeusedanmsSousuuaaiy sgreiileddynisada 05

YDLAUDLUY
Farduawuzlunisinluly
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