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Abstract

This study aimed to 1) analyze teachers’ needs regarding the use of board games in computational
thinking instruction, 2) develop and evaluate the quality of the “Code Haunted” board game, and
3) examine the effects of using the board game on students’ computational thinking skills, teamwork
behavior, and learning satisfaction. The research employed a Research and Development (R&D)
methodology conducted in three phases. Phase 1 involved a needs analysis of 77 primary computing
teachers from Northeastern Thailand and semi-structured interviews with 13 teachers from municipal
schools in Maha Sarakham. Phase 2 focused on the development and quality evaluation of the
board game by 14 experts and specialists. Phase 3 involved classroom implementation with 21 Grade
4 students. Research instruments included innovation quality evaluation forms, pre—post tests,
computational thinking assessments, teamwork assessments, and student satisfaction questionnaires.
Data were analyzed using means, standard deviations, percentages, and a comparison of pretest and
posttest scores.

The findings revealed that the developed “Code Haunted” board game was of very good
quality, with a mean score of 4.78 (5.D.=0.17) from the experts and 4.55 (5.D.=0.24) from the specialists.
After the learning activities, students’ posttest scores were higher than their pretest scores, and their
computational thinking skills were at a good level. Their overall teamwork behavior was also at
a good level, while their overall satisfaction was at a high level. These findings indicate that the
developed board game can serve as an appropriate learning innovation for promoting computational

thinking and basic programming concepts among elementary school students.

Keywords: Board Game, Computational Thinking, Basic Programming
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nsAndeasutunoudufunuimeddnlureaen

amsianzidinantlmisiui uanssufvenzasmaduieildaldusduniunlsadoudssoufin
e drwandedrfadugunsal nszduarwaulavesdiiou uasvildinisAndsmuinidususssumnniy
Fauhlugnsesnuuuuazinmnuesainy “Code Haunted” Tuszewil 2 vo9n53de

2. wansaLLazUsziliunuamyesUasanLfieduaiunsAndsAuintaznsisulsunsy
pgdwdmsutinSeusyiuUszaufnm

vadanu “Code Haunted” l#¥umsiauntulasondenansiinszsanudonisvesnsdaouly
szeeil 1 SadunseutnAnnisAnidadiuial (Computational Thinking: CT) wagluinaysannisniseeniuy
vedainuiilodaasunisAnideiuins (BGD-CT Model) fidesdunsiannlneuannsivununie
vounu Igusrasdmatoud nim waznsialiaonadesiuasdusznavvesnsindsiuan antuoonuuy
FULUUNSTAULNY N13ANI3TAY N13ARET wazasrUsznaunIsiawing 4 tneldlusunsu Canva Tunmsesnuuy
uazdansiuuuy uasldiadesdedynnuseivs (A) Hsadrenmuszneuusdiu feuhauwuulULvE Fermnay
Usziliupunn Ysuusamudeiausuiue wazilUlignsigandssiiuainumuizauneunaasdldats

vesany “Code Haunted” Ié¥umseenuuulngdainanmsandsdiun deszneuse 4 ssduszneu
leun nsuuslymingeendutymees (Decomposition) N1sdwungUikuu (Pattern Recognition)
NSAALTIUNNTITU (Abstraction) LLﬁ%m‘i@@ﬂLLUU%um@u%% (Algorithm Design) mnufianwagiunseau
YU 7x7 P03 Uszneuseninnisia miamds fudugiau wazgnii fiaudediinseiteulsvesnsia
Musudu uardaidesddiuidadiondouiiludshumisimnsuunszniu nalnveunudesonstin
nszUINMIAREIA AU IR UAE MsdinasUuuuresdums wagmInTivdeunIeUTuLl
Mdaszwinensiay SuawLﬁmf"fué’qg'ﬁwmiﬁugmmaﬂmﬂ%EJuT,UﬁLm'ﬁuaEiﬂadﬂar;i'lumil,%'mé’ﬁuﬁﬁa
NSANANITAINGANS kazN1ITIMATaRANaR Sudenadesivasynsseusluneivinalulad (neins
Ana) seiulssan@nw Tagesdusznouvesuesainuuaziegianiaildlunsdaaiunszuiunsin
Fananuansfannd 1
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vadanudanaldsumsiaunduiuuuiot oy ussiiuguawiouilunaasdd
Tufudousis nnsdunsgideyannudoimsvesagiaou ideldhduuuululiidomgiineinis
Fn wAlulaBnnsine wazmseenuuudemsiFous S1utu 7 au Ussiiuguamassuadaing TaenanisUseiiu
uanssased 1

A51al 1 HANTUsEIUANAMYBIUBSANY “Code Haunted” Imaﬁﬁmﬁmm (n=T1)
sz X SD FTAUAAN
Frudlomuazauaenadasiundngns 4.82 0.15 fxn
FNUNSEBNIUUUAZAINLAINLYDIHD 4.95 0.13 AN
auanuiavlakarusdlalunsieud 4.85 0.16 Q)
AuAuUaeniBLarTYsTI 4.93 0.19 fun
suanuduldldlunsilly 4.64 0.22 fxn
Aedysau 4.78 0.17 AN

AT 1 WU HAN1TUTTIUAMATMYBIUEIAINY “Code Haunted” mﬂél,%wuwﬁﬂmu 7 Ay
fidnadosm (X=4.78, 50.=0.17) egluszdvfnn efimrsaundusesunuin funiseeniuuaza
muswesdeiiiedegaiian (X=4.95, 5.0.=0.13) s9saunAssuauUasndouayaiesssy (X =4.93,
$.D.=0.19) wagsnuauhaulanazussgdlalunsdeus (X =4.85, S.0.=0.16) mud1au druduanuidull
lelunsinlldiiaade (X =4.64, 5.0.=0.22) sagluszdvun nan1sUszidiudananagiiouinveianmd
Tassadns Lilom wargUuuumsiauefinzautug Foussduuseonfny uazanunsndiluldlunisdnnig
Seusliegnumunea

Mnwan1sUsziiuding1n §adelihdoiausuurandidsrvguiuiuugaduuuvesaunalid
Ay salindedy deuillfnssaandiduiu 7 aunrndeunnuvinzauvesuianssudnasmis
TnEHANS3UTB I MVINZANTBIUBSALNULANIN T 19T 2

M13199 2 nan1sUsEdluANLINEaNTasUasANY “Code Haunted” Lgkvs9Ans Al (h=7)
Fuiiuszidiu X SD FZHUARIAI
MuilenuarANgNABmMIIYING 4.52 0.26 fun
FUNTITERNLUUBIAUTENDUNULATAILUN fun
4.64 0.29
aula
umsinwasUseiiunaniegluny 4.71 0.42 aUIN
suANLwsnaulunsilutus e 4.48 0.31 f
AadysIN 4.55 0.24 funn
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a

219197 2 WUd wansUsELuAMNIMIEaNYeIURsaLNL “Code Haunted” IAEENTINMA
F1uau 7 Ay eedesin (X =4.55, 5.0.20.24) agluszAuisnn WeRiasandusesmunuin sumsiauay
‘UizLﬁumamﬂummﬁﬁhmﬁaqaﬁq@ (X=4.71, S.D.=0.42) 599A9UIABAIUNITODNBUUBIAUTENDUNULAY
AMuLaula (X =4.64, S.D.=0.29) LLazﬁmLﬁamLLazmmgﬂﬁaﬂmﬁﬁmmi (X =4.52,5.D.=0.26) 91ua16U
yaugiduammngadlunslflududouiidieds 4.8 (0. = 0.31) ogluseduf Wefinsananisussdiu
M smuasivsiannd nud1 vesainy “Code Haunted” finuammuazanuvsnzauegluseiUd
fennlunndu uansidiuiuinssuiiianntudaumnganstsiuion mssenuuy wagnsthluld
Tuuiunmesiuiou Jedarumdondmiumailunaseddlududousidusresi 3 vasnsife

3. wansneaaslduamnilutuizouats

fAforhuesany “Code Haunted” fiimumsusuuzudlunaneddfuinGoudulssonfnu i a
$1u 21 au TaedudunisdnianssuninFoudmuusunisdamateudioonuuuly niewdasefiunadns
dunsFeuvesingeu il

3.1 HANSIUSE U UAZLUUNDULAE NAINITINNINTTUNTTUIMEUDITALNY

~ = a ! o v a = vy &
AT 3 NANITUTIUMBUAZLUUNDULAZUEINITIANINTIUNITLILUFAIWUDIALNN (n=21)
ANSNAFDU b% S.D.
AouEaY 11.14 5.79
yRaSYU 13.86 5.55

NPN3797 3 WU AzuuedsndaSouresinGsurinAy 13.86 Azuul (S.D.=5.55) gsniiAvuuulady
AouBUuUFIinAy 11.14 Azuuu (5.D.25.79) Tnsilnamvasnsuuuiadswiniu 2.72 Azuuy 21naAskuudiy
30 ALY agvieulu il uifuuin1saunsAnBeIMMAINISIARANIINNSISBUIMBUa ANy
“Code Haunted”

3.2 #an15UsEuinee N TANINAULIMUDINNLS 8

A15199 4 Nan15UTEEIUTINYENTAATANLIMYDINNLS U (n=21)

. . .. _ NuLnaua Sovaznu Taieinu

29AUTLNIUNNWLNITAAIATUIN X S.D.
(Aw) (%) (A1)

n1sdaeliynn (Decomposition) 6.71 1.31 20 95.24 1
N1990NWULTURNBUIT (Algorithm Design) 6.67 1.15 20 95.24 1
nMsduungUluy (Pattern Recognition) 6.81 1.17 21 100.00 0
NIARIUINGTTTU (Abstraction) 6.38 1.50 19 90.48 2

6 1 o VY dl v 5 1Y =3 43 =l 1 1
rRENT LmummumuuﬂmLsauﬂmmuu AILASDUaL 60 VBIALLULLAL (5 3710 8 AxLUL) YUlUTDIHNY
LNEUTIN15USELIUTINYEN1SAMTIAI LI
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NPT 4 nud dnidsudndvgansainunasinisUssiiuinumsfadedualunesduseneu
Tnefnzuunindoeglurag 6.38-6.81 9nAzuuULy 8 Azuuy B3dUsznaufitinGurunasisniigafe n1s
$uUNgULUU (Pattern Recognition) Fefitini3eurnuinasivianunsiuiu 21 au Andufosar 100.00 S04
e nsgesilym (Decomposition) waz MIsenwUUTLABLAS (Algorithm Design) GsiiniSeununest
$1uau 20 au Andudosay 9524 vzl MIRMIBsuNETIN (Abstraction) SinBousUNUTITILI 19 AY
Anidudesay 90.48 uaziitniFeu 2 auddaliiunu

Han1sUszliusanaagieuliing msdafanssunisiseuslngliuasany “Code Haunted” ansnse
duaSuinuensfndeinnuvesiteuldluynesdusenay

3.3 wansUszliunginssunsyhnuduiivvesingeu (n = 21)

= a a o 2 = v = A v ¢ « '
MITN 5 Naﬂ']i"di%Lllchf]fﬂﬂiﬁllﬂ']ﬁ‘vnQ']ULﬂuV]QJSUa\TUﬂLﬁﬂ‘UV]Lﬁﬂu@'ﬂﬂuaﬁ@LﬂﬂJ Code Haunted

(n=21)
T1NTUTNUNGRNTIN AZLUULAL x SD
NITTININHY 2 1.67 0.48
msSuilsanuAndiu 2 1.57 0.51
mstewmdeiiiou 2 1.67 0.48
msunlateymsaniu 2 1.52 0.51
ATLUUIIN 8 6.43 1.12

= o oA oA a o & A a I
NNA15799 5 wud dniSeuiiazuuunginssunmainnuluiiulaesiuae 6.43 AxLuL 3INAZUUULAL
a & v b v oA a o ] Y o N & v
8 Azuuu Anlduseway 80.38 agviowlgisuingAnssumainanunuiulusyiui lnedlefiansanidusieay
] ] i A A I al' - - d @ a
WU NTTININLRY kAENISYILIvToLeY JAedegWan (X =1.67) seswmunAe n1ssuilaaiuAnwiu
Youiou (X =1.57) wagnsunlatdymsmiu (X =1.52) uonaind tnSeuymuninuii 21 au @i
a a o @ S a [ Y @ ! v a a £ 3
msUsziungAnssumMaianuluiiu Aadudesay 100 wanslitiuiimsdnianssunisseuilagldvesainy
“Code Haunted” @nansaduasun1siidiusiy n1sdeans wagnisvinauiiuiuvesyiseuldegied
Usg@ndnw
3.4 auianelavestiniSeusionisiseusiuueiany “Code Haunted” (n = 21)

M9l 6 euiienelavesiniGeudensiieusiiuuesainy “Code Haunted” (n=21)
fail s1en1sUsifiu X S.D.
1 aunfiunstauny Code Haunted 4.24 1.09
2 wnugslvidnlansanauay 3.95 0.97
3 TfauAauidgmseninaau 4.24 1.30
4 vhauswiuileustnsayn 4.10 1.00
5 insthelinsEeuaunty 4.00 1.05
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6 %aum%mﬁﬁmaxmxmumm 4.05 1.05
7 AzesuEITiaudlaeg 4.29 0.96
8 IGuanidsunnudndiuiuiiiou 4.19 0.91
9 nanildaunufianumunzay 3.86 0.91
10 snniaunuuuuiisn 4.52 0.70
AaAeTI 414 1.06

1N 6 wudn TnideudieuileelasienisiFeudmeusiainy “Code Haunted” Tnesameglu
sefuIn (X =4.14 nAsluLLiY 5 Asuuy, $.0.=1.06) WeRinsanusede wui defifidedugeiiande
“penaunuuuuiian” (X =4.52) sosaunie “asoduneTBiaudlade” (X =4.29) warde “aynfunisidu
iyt Code Haunted” fu “Idanudnuidymssninaan” Jaflanadewindu (X =4.24) nadinanagiewin
vesmnuansaasUsraunmsaindoudidan nseduanuaulavesiou wanBesomaiioudiuns

a wa i [y 14

A a v 1 I
asllpufuRswiunsfnunUgymladuedan

anUs18NaN15IY

wansIdoasalazioulvidfiui vadany “Code Haunted” annsalfidudonsFoudifioduaiuvinuy
msAadsrmatesindeussiulssondnulfogamnzan Sndsysannisiugiuresnadeulsunsa
ogademuuIunvesTeirmelulad Grenmssiuin) Sulszaufinui 4 sufanssunmsnsdifudidy
mMsPANIsaiNaanS LazmsnsrniteRanainluaaunsalvesnliegralugusssu dnvasiinanaonndas
fudd¥a 2 4.2 U.4/2 fldligGeusanuuuuandeulusunsuedneine siuamsamdefionainuazudluls
wilumsifoadediidoasisinnadnsvdnuitnuensdndsiunadudidnyfinm vesanudeerhliiom
Inemsiunndeddnuardeutraduuusssunaadudsigizouaminsoasiofnuaznaasdldaie §iFou
Foanauny dadula wasuidymedsdaiilesluaniunisalvenny dwalinszuiunisAnidamiuio
lildiAnanmsnduienifissesnaien uiAnnnnsasdioufifsenineninioud Snuaednanaonndes
funnAnnsEeusiBeainaesdanud (Constructivism) Titunsairsnrmdinuuszaunisalnsanazniss
UFduiusivanImuInaeaunsseus

Uszn3usn wan1sAnuAludesnisvesnsdiviiiudl wingdaeuasasenindsauddnyues
MsiiaLNsARBsMMIINATEIL 2 4.2 uisasdidediasunisesnuuuianssy madenlddelimnya
Aulbvesdisou uazszazarlunsdananssumsseus naninanagiouirnudnduveuinnssunisteus
fanunsailuldleesdduriunveaionSeu JsdenndasiununAnues Wing (2006), Brennan and Resnick
(2012) waw Grover and Pea (2013) fiauainisAndsruinaslafunsimundusssdulseoufine
ruRanssuteliiFounoatuagiaudlanszuiumsanlsogiadususs

Uszmsiiaes nansUsziiulnefldormnguazimssnandnuin vosanudaanimuazanamnzay
ogluszdvdunn azvieuinnisiwuiuinnssuedraduszuutielidonisSouiiinnugndemidivins
wanzaufuszduiansvesiiou uaranunsoiluldldesduduto Kidaenndosfuumnfnnsdous
Taeldinadugiu (Game-Based Leamning) iiauain inunsanwiidaanmansiiniuidolosegistaau
semIingusrasAnsieus nalnveany niin uasnaaeyioundu (Prensky, 2001; Taspinar et al., 2016)
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wennil nalnveunuinseAulyifiseuinunu dadula uagnsivdeunugneisvesidet1vsieiios §ae

=2

duasunszuiunsandedanesiiy JudussruseneudrAyuesnsAnideiiuin

Usgmsfian namsnaaeslinuil azuuuadendadsuvesninGouginittoutoy waziniFou
alvginunarinisUssduinvensAnlsinwnluynesdusenay laua nmsgeslym nsduungviuy
MIAREuNETI warnseenuuUunewds uandiiiudn vedmnu “Code Haunted” anunsnteuvas
wwn Wuwsssuvedinemssualmiusraunsainadeusigisoudlaldnedu sadindnaonnes
AULWIAAYBY Wing (2006), Brennan and Resnick (2012), Grover and Pea (2013) 191 AT U4
Kuo and Hsu (2020), Chen et al. (2023), wag Giannakoulas and Xinogalos (2023) finudn vesanuLay
Aanssunisissuiuuvlildreuiamesaunsoduasunisimuinwensfndsdiuinesdsouldegied
Usyangnm

ludiuvemaansuseneuresnsiduesang wudn dneunnaurIunuein1sUsEliungAnssy
nsvhauduiin uasdaruimelademaFoudiuveinnuegluszduinn asfeuinalnvennubese
MM5579MAL MIuanUAsuANuRaWiY N1sTemdei warnsuidymsauiu Snidegieadreussenie
3i3euiiiayn shme uazlinadui3ou nadnaniaenndesiunuiaues Garrs et al. (2002), Hamari et al,
(2016) uaz Plass et al. (2015) flodunedn inufildfunisesnuuvegamIzaNaInsadLaRaILTgdla
M3fdusiu uarnsiSeuiideduvesiFeula

Tagagyu vesmny “Code Haunted” WuuimnssumsBeuiiddnenmlunisdaaiuinuenisan
B nsinusuiy wagdszaunisalnsdeudidauinvesdiseussiulszaufne Seaunsoldidu
madenwildlunisdanisiSeuiineinisduinlutiunvesaniudnuild Jeaenndesiunuimenisiung
nszmuinglssGeulugurdensiseusiduauntdusmvesifou (3sma e19ky, 2564)

(RIEIGILIE
MnWanFITefnudn vesany “Code Haunted” ansnsadaaiumswaunineensanideiuinmes
Tidsussiuszaninuld fidededideiavenuslunsthnanisidelulduasnsinumadsaly dedl
1 Tovauouurlunisinans3deluly
1.1 Agfaouanansnihuedainy “Code Haunted” TulfidudeiaflunisdanisBouimumnsgu
7 4.2 nepsdnionssudunguees 3-4 au warldsusnUssfivinvenisAnidednauaivgiunisdung
WEANTIUTENINNITEY
1.2 anufnwimsatuayusiunat sulszana waznsianindneg ielvausadvesang
ldlfesnareiomaziiuszansnm
2 dowausuuzlumsifenduioly

o o
YY)

2.1 AITVLIENISANIAUNGUAIBENNNANTAIBUINTU NITEAUTY Useianlsauseu wagiiudn
nanimans

aa o A a

2.2 MSAN®IUTEUIEUNS AU ANULAEINUNIS ISR UEBRNaNS BN INT UL UULYABUR 1L BS
WDWRIUNUTANSTULUUNALNETY
2.3 asAnwladefdamasionnudisalunisihuinnssululdasslulsaiou wasnsuszandld

v 1%
[y =

WUINILA UL DY
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Abstract

The purposes of this research were: 1) to investigate problems and needs in organizing learning experiences,
2) to develop an experiential learning model, 3) to implement the experiential learning model, and 4) to study
children’s satisfaction with the experiential learning model using project-based learning integrated with story-based
learning. The sample consisted of 24 kindergarten year 2/2 students at Municipal School 1 (Ban Phoklang), Phibun
Mangsahan Municipality, Ubon Ratchathani Province, during the second semester of the 2024 academic year. The
participants were selected using cluster random sampling from three classes that had similar characteristics. The
research instruments included a document analysis form, interview form, questionnaire, the experiential learning
model using project-based learning, a model implementation manual, experiential learning plans, an assessment
form for Executive Function (EF) skills in the basic and practical skills domain, and a satisfaction questionnaire.
Data were analyzed using content analysis and descriptive statistics, including mean, percentage, standard
deviation, and t-test.

The results revealed that:

1) The investigation of problems and needs in organizing learning experiences indicated that children
lacked discipline in social living, participation in group activities, the ability to perform daily routines independently, and
concentration in assigned tasks. They also lacked systematic hands-on practice and had insufficient fine motor
skills. Some children tended to be self-centered, were unwilling to listen to others, and lacked carefulness and
cognitive flexibility. In addition, teachers lacked appropriate instructional techniques and learning materials.
Therefore, learning activities should encourage positive interaction with peers, confidence in thinking and decision-
making, self-expression, systematic thinking and practice, reasoning in seeking answers, and the development of
fine motor skills .

2) The development of the experiential learning model showed that the model consisted of five
components: 2.1) principles of the model, 2.2) characteristics of experiential learning management, 2.3) objectives
of the model, 2.4) the learing process based on the Bag Do Model consisting of five steps basic knowledge
provision, stimulation of interest, group organization, implementation, and presentation and 2.5) experts’ evaluation of
the experiential learning model indicated that the model was overall appropriate at a high level. (X = 4.34,
S.D.=0.53).

3) The implementation of the experiential learning model revealed that children who participated in
the learning activities had significantly higher scores in Executive Function (EF) skills in the basic and practical skills
domain after the implementation than before at the .05 level of statistical significance.

4) The results of children’s satisfaction toward the experiential learing model showed that their
overall satisfaction was at a high level (X =2.76, 5.D.=0.43). The findings indicate that the experiential learning
model using project-based learning integrated with story-based leaming can effectively enhance Executive Function
(EF) skills in the basic and practical skills domain among early childhood children and can be appropriately applied
to learning management in early childhood education.

Keywords:  Project-Based Learning, Story-Based Leaming, Executive Function (EF) Skills, Early Childhood
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Development of Dynamic Mathematics Software-Assisted Instructional Media
with Inductive Approach Instruction to Enhance Mathematical Reasoning
Ability of Grade 8 Students on Exponents
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Abstract
The objectives of this research were: 1) to develop Dynamic Mathematics Software-Assisted
Instructional Media using Inductive Approach Instruction at a high level; 2) to compare pre-test and
post-test scores after using the media; 3) to study the effects of the media on students’ mathematical
reasoning abilities; and 4) to investigate student satisfaction toward the media. The sample consisted
of 40 Grade 8 students at a high school in Nakhon Nayok Province during the second semester of the
2024 academic year, selected via cluster random sampling. The research instruments included: 1) the
Dynamic Mathematics Software-Assisted Instructional Media using Inductive Approach Instruction;
2) inductive instructional plans; 3) an achievement test; 4) a mathematical reasoning ability test; and
5) a satisfaction questionnaire. Data were analyzed using mean, standard deviation, and t-test for
dependent.
The research result revealed that

1) The quality of Dynamic Mathematics Software-Assisted Instructional Media with Inductive
Instruction was at a high level.

2) students’ post-test achievement scores were significantly higher than their pre-test scores
at the .05 level

3) students’ post-learning mathematical reasoning ability scores after learning by using
Dynamic Mathematics Software-Assisted Instructional Media with Inductive Instruction were signifi-
cantly higher than their pre-learning score at the .05 level.

4) the satisfaction of the students towards Dynamic Mathematics Software-Assisted Instruc-

tional Media with Inductive Instruction was at a high level.

Keyword: Dynamic Mathematics Software, Inductive Approach Instruction, Reasoning Ability
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Abstract

The purposes of this research were 1) To develop microlearning-based motion graphics for the
physical science course 2) To compare the average learning achievement scores of students before
and after learning through the integration of microlearning-based motion graphics and a flipped classroom
approach 3) To compare the average scores of students' scientific process skills before and after
learning through microlearning-based motion graphics and the flipped classroom model and 4) To
investigate students' satisfaction with the learning experience provided by the microlearning-based
motion graphics and flipped classroom approach. The sample for this research consisted of 40
mattayom 5 students from prateabwittayatan school, enrolled in the second semester of the 2025
academic year. the sample was selected through cluster random sampling, with the classroom serving
as the unit of random assignment. The instruments used in this study included 1) Microlearning-based
motion graphics on "linear motion" for mattayom 5 physical science subject. 2) Flipped classroom lesson
plans focusing on "linear motion" for mattayom 5 physical science subject. 3) An academic achievement
test on "linear motion" for mattayom 5 physical science subject. 4) Pre-test and post-test assessment
forms for science process skills in the "linear motion" unit. 5) A satisfaction evaluation form regarding
the learning experience using microlearning-based motion graphics combined with the flipped classroom
approach.

The findings of this research were

1) The quality of the microlearning-based motion graphics on "linear motion" for mattayom
5 physical science subject was rated at a high level.

2) The average academic achievement scores of students taught through the integration
of microlearning-based motion graphics and a flipped classroom approach were significantly higher
in the post-test than in the pre-test at the .05 level of statistical significance.

3) The students' science process skills after participating in the microlearning-based flipped
classroom learning were significantly higher than their pre-learning scores at the .05 level of statistical
significance.

4) Students' overall satisfaction with the learming experience using microlearning-based

motion graphics and the flipped classroom approach was at the highest level.

keyword: Motion Graphics, Microlearning, Flipped Classroom, Scientific Skills, Physical Science,

Academic Achievement
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UNARLD
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Abstract

The purposes of this research were 1) to construct and determine the efficiency of the board
game-based learning module on 4 Regional Music Culture of Thailand according to 80/80 criteria
2) to compare the students’ learning achievements before and after learning with the board game-
based learning module and 3) to survey the students’ satisfaction toward the board game-based
learning module. The samples of this study were 11 Grade 5 students at Wat Sao Hin School selected
by Cluster Random Sampling method. The research instruments included 1) the board game-based
learning module 2) instructional plans 3) pre-test and post-test and 4) student satisfaction questionnaire.
Data were analyzed using mean, percentage, standard deviation, and Wilcoxon signed-rank test.

The research findings revealed that:

1. The constructed board game-based learning module consisted of 3 learning units and had
an efficiency of 81.50/85.45 based on established criteria.

2. The students’ learning achievement after using the board game-based learning module
was statistically higher than their pre-test scores at the .05 significant level.

3. The overall student satisfaction toward the board game-based learning module was at a
high level (M = 4.21, S.D. = 0.41).

Keyword: Learning Module, Board Game, Four Regional Music Culture of Thailand, Bruner’s Learning Theory,

TGT Teaching Technique
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Abstract

This research aimed to: 1) compare the mathematical problem-solving ability of students who
received leaming activities using a web application combined with the Cognitively Guided Instruction (CGI)
technique across the pre-learning, during-learning, and post-learning phases, and 2) compare the
mathematical reasoning ability of students who received learning activities using a web application
combined with the Cognitively Guided Instruction technique across the pre-learning, during-learning, and
post-learning phases. The sample comprised 54 vocational certificate students enrolled in the Business
and Service Mathematics course during the 2025 academic year at Thonburi Commercial College, selected
via simple random sampling with the classroom as the sampling unit. The research instruments included:
1) four lesson plans, 2) a web application, and 3) three sets of tests measuring mathematical problem-solving
ability and mathematical reasoning ability. Data were analyzed using mean, standard deviation, Repeated
Measures ANOVA, and Bonferroni pairwise comparison.

The findings revealed that:

1. Students who learned through learning activities using a web application combined with the
Cognitively Guided Instruction technique demonstrated statistically significant differences in mathematical
problem-solving ability scores across the pre-learning, during-learning, and post-learning phases at the .05
level of significance, with mean scores showing a continuous upward trend from the pre-learming phase
(15.39) through the during-learning phase (23.39) to the post-learning phase (32.46), out of a maximum
score of 42.

2. Students who learned through learning activities using a web application combined with the
Cognitively Guided Instruction technique demonstrated statistically significant differences in mathematical
reasoning ability scores across the pre-learning, during-learning, and post-learning phases at the .05 level
of significance, with mean scores increasing progressively from the pre-learning phase (3.19) to the
during-learning phase (16.94) and the post-learning phase (17.33), out of a maximum score of 18.

Keywords: Web Application, Cognitively Guided Instruction, Mathematical Problem-Solving, Mathematical Reasoning
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Development of Mathematical Problem-Solving Ability and Learning
Achievement of Mathayom Suksa 2 Students Through Think-Pair-Share
Technique Combined with Gamification on Inequalities
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Abstract

The objectives of this research were: 1) to compare the mathematical problem-solving abilities
recarding the topic of “Inequalities” among students instructed through the Think-Pair-Share technique
combined with Gamification, comparing pre-test and post-test results; and 2) to compare students’
academic achievement in Inequalities against a predetermined criterion of 75%. The study employed
a quasi-experimental approach utilizing a one-group pretest-posttest design. The research sample
consisted of 36 Grade 8 (Matthayomsuksa 2) students enrolled in the Gifted Program at Roi Et Witta-
yalai School, selected via cluster random sampling. The research instruments included: 1) twelve
lesson plans for mathematics; 2) a 20-item multiple-choice test with four alternatives to measure
academic achievement; and 3) a 5-item open-ended test to assess mathematical problem-solving
abilities. Data were analyzed using inferential statistics, specifically the dependent samples t-test and

the one-sample t-test.

Keyword: Mathematics Problem-Solving, Academic Achievement, Think-Pair-Share, Gamification
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uAtgymnunuesnou LﬁdﬁﬁfﬂL'%&Juﬁ%’U@:ﬁ’ULﬁauLLaﬂLﬂﬁsuﬂamﬁmﬁuﬁaﬁwau LLé’am%’aa;U{]zwﬂfu
uazdeasUiuinutusiunerstuiou wioumeunstaldiuinGeuiiuanunisailym leeeiinisdans
Seustenun 4 Funeudall
3.1 duth mnefs duneudidniFeuauarlninsesnfauioaniunisaidymiiagimuels
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Bnsulamimenuiad 2 - 3 i wazueninguszasdvaauniseu
3.2 SurinRanssungy aneds ﬂgi‘hLauawlﬁ%‘auw%alﬁawﬂm LLawéﬁmﬂﬁ?uﬂgﬁy’qamumszﬂﬂigm
vofaufiieTesiuunEsuituteu thdeuusasauaamiisutanumsalamsefaudusemuesieou
(Think) w&athdmeuiildtuluuandbueudniuniamneuiuguosmuies (Pair) iemdeasuimnzauiian
3.3 Juaslunidou vanefls asdudnidouunidesnuniiausuwain Masuntsueu (Share)
n¥snnausiaiauda asasdalenalvidniFeuluduFousnionuld owansaudaiitusodmey
vidooonuthiausnAnvesflesiiuandg Jelagaesliinnudiomde lauoluziazeSuIeify
3.4 fulspidiung vansfls AsUsEuNgANTIYRTinG ey YurUJURNINTIL ATI9dRUAIINQNABY
vasluauvdenanu mameumauvesinGey msvhuuliniauazuuunaaouvesiniFey esuseia
Tuusaza wazidewsumia dWevhansiasuse o T
4. prwannsalunsuitymmisadiamans wneds avwannsaiildannszuaunisan msldanng
Tuduilom sinwe wszarudlaliussandldfuilgmvdeanunsaiviemauiidosnsimeu Tasiitunon
waznsTUINMsTITaaY MsudtammmeadamansazEuduananunisal Jam m%aﬁwmuﬁﬁm%‘wm%iyagi
tiiZsuazdomnmeurasiim Mnuuumadeudnils S1uau 5 e Af3seaiatu Fesznaudie 3 tuneu dail
dud 1 dushenudla Wunsheudlatiygm Jagmazedluzuutla
Uit 2 SunanuuAamuarsudunsnuusy fensaniesuidamieisla waIRla U UR
Uil 3 Fumsredeuna Lﬁu%y’umauﬁ;:hﬁf]iwmaﬂé’auﬂé’ulﬂﬁ%umwm q Truafiefiansan
AYVINONABIVRIANBY Tnelddsslominniansuidymiiunvensunpnlunsudgmiliniwandunib
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5. HaduYENIMSFEU nuete seavvesaudsafidnSeuile wiensidniSeuausatii
ANUIANNEINSvasinTeY JulseudAnwUN 2 Nldsunisinnisiseusinaie ey ¢ An (Think pair share)
Jufiu Gamification 1389 8NN3 MlAannsvhuuunegeukuuUsly Inwiadenaey 4 faiden 31U 20 U9

25ATUNNTINY
15210817574

Fideldimuauuuinunside Fadumsidemeasauuuiinguidivne 1 ngy uaziinsnageu

NOULALUAINITNAADY (One group pretest - posttest design)
2. indasilofldlun1side

2.1 wunsdanisiseuiivedamans 5ee eaunns tagldimadaileugin (Think pair share) Sy
Gamification 183madiamans tulfseufnudi 2 $1uau 12 uny FINTIVADUAMN AN AL
SUENLLmumﬁmmm‘%auﬁmuéﬁimmw 5 YU %aﬁﬁmﬁla@%mﬁmmﬂmﬁu 4.63 ﬁizﬁummzaumﬂﬁqm

2.2 wuunade U aNadnyEn1nsiFey 3o sauns Swau 1 atu Wuwuunaaeuustly vie
[Fonmeu 4 fden $1uau 20 9 FsnsrvaeuNABnndeIvBILULYIRAR URUIRUsTasANsSEu3TlHans 10C
suidennng 5 viu wul Adwdianuaenades 10C Tk 0.80-1.00 waglduulssarmmangay
vostomanliinnugniesmufiausuuzvo sy v LU UNAFRUTLASUNINTIdeULE?
TUnaassaeu (Try Out) futhidsususisendnuUi 3 Foudeuire Gifted Programs) Tsai3eudoaidnineds
fiunsSeu 39 aunts 1 Wdd demamarueindis (P) uagA1d u1asiuun (8) Wuseds Fadniden
wuuveaeyIRadugvEmensEeusiuau 20 7o Inglviaseunqunaauszasdnmsiious dmamnueinde (P)
Faut 0.56-0.83 wardAg unasuun (B) Raus 0.33-0.73 uavAnndostu whifu 0.88

2.3 wuuneaeuiaanuannsalunsuidamnieadinanans Ses eaunts Wuwuunaasudae
$1uau 5 4o JweaeunruaenndestesuuunaaeuiugnUstasinsuslians 10C (Y fdazonn,
2560) siufliBenngy 5 viu wud endadiaaaonados 10C fankeus 0.80-1.00 wazldusuuzsmmvIngay
vostomanliinnugniesmufiausuuzve oy MU UNAERUTLESUNInTIdeULE?
TUnaassaeu (Try Out) futhidsutusisendnuli 3 Foudeuivre Gifted Programs) Tsai3eudoaidnineds
AlFsumsaeuasiiinsdsunsuiuunaaeuiaauansaunmsuitarmeednemans deweeuen

( o ° v v = o & Y] v
E) LAaYAI91UNLUNTI8VD (D) LﬂU?]EJsU@ ‘Uﬂﬂ@La@ﬂLLUUWﬂa@UQWﬂ?qwﬁquqsiﬂUﬂqsLLﬂ{]i\gwq

ysadiamans 1w 5 4o Tnsliinsounquyngausrasdmadon Seemen  E) dud 0.56-0.69
st uunTede (D) daus 0.41-0.89 warAaudetuiatuini 0.83
3. MsAIUNITIY

3.1 duflumaveasstuitosns Tiun dhidsusutseninudd 2/9 TneldnisdanisGeuiuuuiiude
Lﬂ/lﬂﬁmﬁau?jﬁm (Think pair share) $2uf1U Gamification

3.2 NAdounNauliau (Pre-test) AUtNSouUAI0819 fenuuinauanisalunisuideyn
yandnmans 3o oaums WWudeasusatedwau 5 4o T 1 92lus naaeunewinnisyaass ilegaawg
FGILNYGICEM

3.3 fan1sSouiviadamans nsdnmsieuiuvusiuiewadaiioudin (Think pair share) 9y
Gamification 1384 oaNN3 §112U 12 uwy AutinGoudioens
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3.4 vaapunaaseu (Post-test) adugansdnnisiseuiasunnunu lnglduuuneaeuinnadunns

9
A o

nans3eu Judeasuviadennou 4 fuden S1uan 20 9o Mnan 1 F9lus wazwuunageuIaauaanse
Tunsudtamyneadamans Wudeasudaly $1umm 5 4o Tiaan 1 Falus wdnsalinzuuunasthasuu
AlglUinsgimeadasely

3.5 thieyaildfuiniSeuluiiesgimeadaifioasunanisvaass smuamsmnensisesoly

4. MyLATEndeya

4.1 Wisudlsuanuanansalunsuidagmyadamans Sos oaun1s vesiniSeu doudeunay
naaseu lagldads Dependent Samples t-test

4.2 Wisuisunadugrvnanisieu Fes saunis vesinSeutuinasidesas 75 Ingldad one
Sample t-test

NAN133Y
Aoufl 1 HansATIRABUATULUANLEINTalUNSLITYIMIAdnaans uazAzLUNAGIgYENIANTS
Seu dnsuanuasund lagldadis Shapiro-Wilk Usingaem1sng 1 wagansne 2 muasu
M99 1 HANMINTIREeUALLULANAINTaluNSwAdyeadinanans dn1suanuasung
Ineldadia Shapiro-Wilk

Shapiro-Wilk
statistic df Sig.
nouReU 0.979 36 0.710
naUSIY 0.955 36 0.151

NAITN 1 WU AziuudauAUEusalun Al eadiamansuesinisaunaulayadsey
lneldafia Shapiro - Wilk i1 0.979, 0.955 Fdlifituddny (Sing > 0.05 Agald) vl aguledn Azuuu
AaansalunsuAtynmsadinaans dnsuantasunf

A9 2 NANTIIATIVADUALLUUNAFUNNENIINISLS U An1suanuasund tneldadia Shapiro-Wilk

Shapiro-Wilk

statistic df Sig.

KaduqyEMIeN1T3ou 0.957 36 0.173

1NAITN 2 WU AzBUUEUIANadUgENNNISReuTesneulaeldada Shapiro-Wilk 81 0.173

FelaifidudrAny (Sig. > 0.05 Mald) vinlit aguledn AzuuuNadugnsNIINIsSEUTNITUINLIIUNA
a = = Y a s o av v ) = 1% a
aoufl 2 wWisuiflsuanuaunsalunisundymneedinenans vesliniSeu Nlasunisdnnisseudinaie

nsaeuLiaudRAn (Think pair share) iU Gamification sewineneuseuwazvaasey tngldadanaaey
t-test LUy Dependent Samples WaU3INHAWAITN 3




nsads maluladuazdaarsmsanu

AruEANWIEIANS UKIINEIABUKIEAISE W Ui 9 auui 31 woumau-Onueu 2569

71919 3 MsUSeuiiuauaasalunsuAlyineadnaans nadugnsnienissey
AoulssuLAENdLTEUTRInSEULATUNISINNTSIS S

o — Sig.
fAuls ASLUY X S.D. t s
(1-tailed)
AMuENsatun Al noulEeu
- . 11.030 0.387
NNANAAIERS
-153.704* 0.000*
(n'=36) NS

26.030 0.383

S o o A

*lgdAgynszau 0.05
NP1 3 WU dnSeuilasunisdanisiseuiinatianisaeuiveusan (Think pair share) 33y
Gamification fiagiuuaienNaTalunITHATYMIMNAIRAEAS MaauseY (X 226,030, S.D.=0.383)

Y] o A

gendnnewsey (X =11.030, S.D.=0.387) aghailtydAny 0.05
Aaull 3 lWSeuigURAdUn SN IMISeuiunaisesay 75 veniniey dan1sseusinalanisaeuiiveugan

(Think pair share) $3ufiu Gamification lngl% t-test wuu One Samples NaUIINYANA1T 4

M99 4 WSsusURaduganamsiteuiuinaeisegay 75 vetiniseu anisiseusivalianisaeu

Lﬁauﬁﬁﬂ (Think pair share) $3ufU Gamification

B o Sig.

o ; n ATIWUULAL 1Nt (75%) X SD. g
NAFNNEN9NTS YU (1-tailed)
36 20 15 16.14 2.15 3.173* 0.0015*%

=

*dudAgNszau 0.05
NA5N 4 w1 dnFeuilasunlasunsdanisiseusinadanisaeuiieudfa (Think pair share) 33ufy
Gamification SAZLUUNAFUANENINISSEURAENANTEWYINGU 16.140 Aziuu (S.D.= 2.153) Waweuiiey

'
o v A [y

funaueiseay 75 (15.00 ATLUY) WUIARULNALTEUYasInSew aandnnae agdidudAgysedu 0.05
aNUIENANTIIY
wan153deiies nsmuIAansalunsuidgminsadamaniuasnadugninianisSou
vosinGeulaglinisinnisizousimaiaiiouddn (Think pair share) $2ufu Gamification 1384 aauNT WU
1. enuaansalumsuidymmedamanivdaSouganiiteudsusenadiifodini 05 unnguauil
Jeunnfanssudeuldunisesnuutlunuamsiifanuvannraislunisidoud dauuussyanauas
wuunguiSeus maysannsianssufiiiumsuiRmeynnauasngudndeiu Tnsaweludu Think uag Pair
AdalomaliiFerilmianudilatymuaznausumain@aves Polya sraduszuuneunanideugnsis
fue Geseandeaiu Bamiro (2015) finudnmada Think-Pair-Share HelifiFoudassifovaufnuay
Aeanaudeivlunisuitamiidudou seandesiu mmyns mauusd (2563) inarritnisdafanssy
madsufiuuiuilemaiiadioudan Bos noniouszyadiveaiu vestiniFou fssavBnmmengay vl
anuanusalumsuitlymmsadinmansvesinGeugetu 6 uusraunisainssannisuitiym wagiaun
vinwgnsdseurnunsdudyauazsilen dwalrinanuiinuamuazanteiianaislsiminninmsihaudi
uBNINT NMIYIAMT Gamification Wudunalnaiuuss fhsaiiaussenianisSeusiiaunauiuuey
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Huszuu nsgdlliniSouinanunsydesesulunsujiRfanssuuazndasiinassgniteniisudluiom
fifvun aonadasiuuuafnues Kapp (2012) fidinslinalninuthsasaussgdlauanddeuaniminden
miﬁauﬁﬁﬁaeﬂamsﬁwmmLﬁwiaLﬁawwﬁ%U%au danaliiinSeuiamnstainuensuidaymuainus
mederslunsauiuegediuseansam

2. ‘fIﬂSauﬁlﬁ%’umﬁmmiﬁauimrﬂﬁﬂLﬁ'augjﬁm (Think pair share) 52U Gamification HAzWuY
NadugvsYNINsSougeniunasiiidivuslifesas 75 egrsiidudiiniiseiu 05 nanzuuuRAs Y IWAdNgS
ysnaFou Wity 16.14 Andudesas 80.70 Usnguawtull iesnanAenssudeulimaiiadioudn (Think-
Pair-Share) wa Gamification fiffda$199u lnslawzduiduiuiidaeulddmadaiingoues Foudnmu
ANNSIALE Gamification shlsiinGsudunsuazanansadeslesmufiduiuauifiazldiFeusll vili
ey aonndosiu suzive lvesusd (2563) find1in Gamification YilAansUfdius
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fa 3 duneu dausmsldemuAndassienuios Waufmsedumehuiugyuasndailug msuaniudsudeus
fenandamaliAnnisnseaeuiaznuynumiuiile suhlugimeuiigniesustiug Jsaenadesiuuuifn
Y94 8934 yaping (2566) inannin maBeuinislimaadieudan 1unsdaeduliinGouyminausnnufn
yosmuedlngnmsuanivdsuninanseinguesauteaiou daelvidniFounduaninnudniiuvesay vinlyi
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whwnsEdunsindieneitaraiinsFeusiinmuliundGouesniivssaviam ilinadugyimenisFou
a9ty

YoLaUDIUY
1 foiavsnuziiienisimansideluldn
1.1 gasumsdrsrannunieunuinvefdauazdisisvesiiseu dieususzRuaueIndte
299A9N550 Gamification TNz e uaﬂmﬂ‘fjmum'%smmmw%’auﬁm‘lmaa%aﬁugm WU Fyayia
Sumesiin uargunsaididnnsoiind (Smartphone 3 Tablet) safamstuasunumminfivesiniFou
Tunsvihausaudy disliinssudiduluegefivssansnm
1.2 Lﬁaamﬂmﬁmﬂmﬁauj’fﬁammﬁﬂ Think-Pair-Share uay Gamification fianeduneuuaz
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2. Fordusuuziionsidondasoly
2.1 msiimsfnynaresn1sdansiseusinalia Think-Pair-Share 33U Gamification lunguanse
M3Beuiaun vsolusyiuduiiunnsnseently iedudulsvansnmuasdnunansenuvesuiunsedvnind
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UNARYD

miteadsiiitagusrasd 1) WeFeudisuamuanunsalunisieienesivesinifoutounasnds
msdansiBeuiiemadn KWOL safuinuiifiady 2) ilenSouiisunadugmimensi3ouvesiniFeu
ndamsdanisiSoudiuinasiesas 75 3) WeAnwinrwfianelavestiniFoudisiienisianisisoud Tnegld
Brisedmaans fegfetnoudulszaninuti ¢ TsaFoutumgiu @uliasineins) Wnlnens
dufneg1sduuuUnas (Cluster Random Sampling) $1uaw 21 Ay ta3esilefildlunside Tiun 1) uwumsdans
Seuiinadamans S1uaw 12 wu 2) wuuinanuanansatunisaniing et usuunedeudnte S1uau 6 Te
3) wuunadeuTaradugrinienadeu Wukuuneseudsiouuudondmou 4 duden druau 20 de
4) wuuaeunuANNTInely wuuiInTdIUTEIMAT (Rating Scale) 913U 10 Uo N1TIATIEVIvoYa
Fasinasenouseainnugiu liud Sovay Aiade dudsnuuinnsgu wegnsmaseuausfigliadn
Wy teuwA n1svaaeudl (Dependent Samples t-test) kagn1smaaaudl (One-Sample t-test)
HANTIRENUI

1) dFeuildsumsianisSeuiiomaia KWOL Sufunuiiiiaduiinimaansalunisan
AnnzindaSeugsninneuSsusssiitddaiisedu 05

2) thidsuiildunisdanisisoudsemada KWDL saduinsfifladuinadugnimansiseu
gsninaeidosay 75 eghdidudfyfisziu 05

3) hiFeuiilasunisdansiteus faadfianelalnormoglusziuanndign

AdnAY: nAlla KWOL, inudilady, Msfndaged, kadugnsnianisitey, sudvheuyuain

* Ussiugussufia
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Abstract

The present study aimed 1) to compare students’ analytical thinking ability before and after
learning through the KWDL technique combined with gamification, 2) to compare students’ learning
achievement with the 75 percent criterion and 3) to study students’ satisfaction toward the learing
management. The study employed an experimental research design. The sample consisted of 21
Grade 4 students from Banmumon School (Sahamitr Witthayakarn), selected through cluster random
sampling. The research instruments included 1) 12 Mathematics lesson plans, 2) a analytical thinking
ability test consisting of 6 subjective items, 3) a learning achievement test consisting of 20 four-choice
multiple-choice items, and 4) a satisfaction questionnaire in the form of a rating scale consisting of
10 items. The data were analyzed by using percentage, mean, standard deviation, dependent samples
t - test, and one sample t - test.

The research found that
1. The students who learned through the KWDL technique combined with gamification
had significantly higher analytical thinking ability after learning than before learning at the .05 level,
2) The students’ learning achievement was significantly higher than the 75 percent
criterion at the .05 level, and
3) The students’ overall satisfaction with the learning management was at the highest

level.

Keywords: KWDL Technique, Gamification, Analytical Thinking, Learning Achievement, Rectangles

* Corresponding Author

"z Faculty of Education Mahasarakham University




nsads maluladuazdaarsmsanu 37 9 atiuf 3 _ 2560
ArusEANYIENEAS UKIINEIABUKIAISAIY N 9 auun 31 wqumau-Joueu

UNUI

v

AvadaaansifumansiiugiuiiunuimdrdyediadedeonisiauinuenisAnegaiivaua
nsfsdaTgY uaensui e Jaduinvednduluamssud 21 Tnewmgluseiudssanfnw Badudieddty
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wagnslinmuanenediussansam Sntsdidaaiuaudnuaeiuauseuney Anusufisvey uasaudesiy
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1. JnsgmUSeuiiguanuaiunsatun1saniiasisinoulasndussuvesiniseulasldaia
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2. ArswiisuifisunadugrisnmamaioureainiFoundimsiamaouiiunasidosas 75 veq
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M99 1 Naﬂ"ﬁmﬁ'ﬂﬁ]aa‘Uﬂ3LLuu@'J']iJa"lll'ﬁﬂI‘Uﬂ'ﬁaﬂ%Lf“li"l%ﬁd@ULLagﬂﬁﬂgﬁJu AN5UANLIIUNA
Ineldadia Shapiro-Wilk

Shapiro-Wilk
statistic df Sig.
noauBYUY 0.946 21 0.286
naUSY 0.950 21 0.335

1AMI519 1 WU ALLUUEBUAIINEINITOIUNISANILATIENUBIUNL 8 UNDULS B ULAT AR LS 8
fAafanagay Shapiro-Wilk Wiy 0.946 wag 0.950 MUAIRUTINUINAT Sig. VBINIEDIERRLIAILINAT

o W 1

05 FshifidodAny waneinAzuuuAmNERNSaluNSAnATIEetiniEsuinsuantandu TN

A3 2 NANIINTIVADUATMUUNAFUVENNSIREU Tn1shantasund laaldada Shapiro-Wilk

Shapiro-Wilk
Statistic df Sig.
ﬂzLLuumaﬁqu‘émﬂmiﬁﬂu 0.942 21 0.238

1NAITN 2 WU AZLUUADUALLUUNAFNNENIINITISsUvatnssuliAadaneaaau Shapiro-Wilk

WU 0.942 FINUIAT Sig. VeIsERsaiAtA1LINA1 .05 AelditudALYy LENIINAZIULAINEINTALUNNT
Anasgsaatinisauinisuantaadu TAsund

maull 2 AasieniiuTeuiiiguauatuisalunisAniiasignisessudinasuyuainvesiniseu
fouwaznduTeuNsInNIsISEuImemaila KWDL Siuduinuiifaduy Usinguaninisna 3
M1919 3 HanNTsiUSeuiBUANNENNTalUNMIARILATIE RN UL NALSBUY RIS Y

ANEILTaTUNSANILASIZA n AZUUULAY X S.D. t (1-tailed)
AauSyu 21 30 15.05 5.17 -29.635 0.000
naUSIY 21 30 21.67 4.78
*hjuddayfisedu 05

HANTIATIEAINAIINTAlUNSAAIATIERYRtinE By NuIAzkuLRAETuSEugInIINawSYY

agaditldAgfisyau.05 BeazvieuliiiuimainisiieuiisnsdanisSeudiemaiin KWOL saufuinufiflindu
PdlETUNALINITAIUNSANIIASIEURsnEsulAeg1eliusEaNE AW

AUl 3 AseiiniswIsuliisunadung nsmeansiseu SessUdmhsuyuaInansIansseus
mewatia KWDL Saudunuiiiliadu Wewsuiunaeifovas 75 Ysnguaninisned 4
A1 4 wan1siUSeuLisunadugaMIenIssuTesinisauiunuYISesas 75

n ATLUULAY X S.D. t (1-tailed)

21 20 16.10 2.36 2.123* 0.023
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v
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Abstract

The purposes of this research were to: 1) develop a Thai language course entitled “Sentences”
in an Open Learning Management System to achieve the efficiency criterion of 80/80; 2) compare
students’ learning achievement before and after studying the Thai language course entitled “Sentences”
through the Open Learning Management System; and 3) investigate students’ satisfaction toward the
Thai language course entitled “Sentences” in the Open Learning Management System. The research
procedures consisted of three phases. Phase 1 involved studying and reviewing related documents,
textbooks, concepts, theories, and previous research concerning the Thai language course on
sentences. Phase 2 focused on the development of the Thai language course in the Open Learning
Management System. Phase 3 involved the implementation and efficiency testing of the developed
course.The sample group consisted of 30 students from Piboonbumpen Demonstration School,
Burapha University, selected through cluster random sampling using classrooms as the sampling units.
The research instruments included the Thai language course in the Open Learning Management
System, a learning achievement test, and a satisfaction questionnaire. The quality of the developed
course was evaluated by five experts in content and educational technology. The statistics used for
data analysis were descriptive statistics, efficiency testing based on the E1/E2 criterion, and dependent
samples t-test.

The research findings revealed that:

1) the Thai language course entitled “Sentences” in the Open Learning Management
System was rated at a high level of quality (X =4.32, S.D.=0.43) and achieved an efficiency score of
80.45/82.55, which met the established 80/80 criterion;

2) the students’ post-learning achievement scores were significantly higher than their
pre-learning achievement scores at the .01 level of statistical significance; and

3) the students’ satisfaction toward the Thai language course entitled “Sentences” in the
Open Learning Management System was at a high level (X =4.06, S.D.=0.72).

Keywords: Open Learning Management System, Thai Language, Learning Achievement, Satisfaction
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Abstract

The purposes of this research were (1) to examine the efficiency of instructional management
using information technology through the 5Es inquiry-based learning approach based on the 80/80
criterion; (2) to study the effectiveness index and compare students’ information technology competency
before and after learning through the 5Es inquiry-based learning approach; and (3) to investigate
students’ satisfaction toward the 5Es inquiry-based learning approach. This study employed a
quasi-experimental research design. The sample consisted of 15 Grade 5 students from Ban Khanuan
Chan Samakkhi School under the Sisaket Primary Educational Service Area Office 1, selected by
purposive sampling. The research instruments included (1) 10 lesson plans based on the 5Es
inquiry-based learning approach, (2) a four-choice, multiple-choice achievement test designed to
measure students’ information technology competency in terms of knowledge and understanding,
and (3) a questionnaire assessing students’ satisfaction toward the learning management.The research
instruments were validated for content validity by three experts. The learning management plans
were rated at the highest level of appropriateness ( = 4.69, S.D. = 0.13), with the Index of Item-
Objective Congruence (I0C) ranging from 0.50 to 1.00. The achievement test showed item difficulty
indices (p) ranging from 0.33 to 0.67 and discrimination indices (r) ranging from 0.28 to 0.60. The
satisfaction questionnaire demonstrated a reliability coefficient of 0.87. The data were analyzed using
mean, percentage, and standard deviation with descriptive comparison of pretest and posttest scores.

The results of the study revealed that:

1) The efficiency of the instructional management using information technology was
89.20/85.33, which met the established criteria.

2) The results of the analysis of students’ information technology competency showed that
the posttest scores (X =25.60, S.D.=3.14, 85.33%) were higher than the pretest scores (x=13.27,S.D.
= 1.16, 44.23%), with an Effectiveness Index (E.l.) of 0.74.

3) The students’ satisfaction toward the instructional management was at the highest level
overall (X =4.58, S.D.=051).

Keywords: 5Es Inquiry-Based Learning, Information Technology Competency, Satisfaction,
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and Data Analytics to Enhance Mathematical Connection
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Abstract

The purposes of this research were: (1) to develop an integrated learning unit on Statistics and
Data Analysis, and (2) to compare students’ mathematical connection abilities before and after
receiving instruction through the integrated learning unit. The integration was designed in the form of
an interdisciplinary approach, in which learning contents from related subject areas were connected,
with mathematics serving as the core subject of the integration. The sample consisted of 27 Grade
12 students from one classroom at Ongkharak Demonstration School Srinakharinwirot University,
Nakhon Nayok. The participants were selected through simple random sampling from five classrooms
offering this course, using the classroom as the sampling unit. The research instruments were the
integrated learning unit on Statistics and Data Analysis and a mathematical connection ability test
with a reliability coefficient of 0.51. The statistical methods used for data analysis included mean,
standard deviation, and hypothesis testing using the Wilcoxon signed-rank test.
The research findings revealed that:
1) the integrated learning unit on Statistics and Data Analysis had an efficiency of
86.33/83.46, and
2) the students’ mathematical connection abilities after the instruction were significantly

higher than before the instruction at the .05 level.

Keyword: The Integrated Learning Unit, The Mathematical Connection, Statistics and Data Analytics
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Abstract

This research aims to 1) investigate information related to hybrid learning management
to develop student quality, 2) develop a hybrid learning management model for student quality,
3) test the hybrid learning management model to develop student quality, and 4) evaluate the
effectiveness and improvement of the hybrid learning management model to enhance student
quality, using research and development methodology. The framework included administration,
learning management, hybrid learning management, student quality and satisfaction. The population
consisted of 22 teachers, 345 students and parents at Wat Buakwan School (Meetap Rat Bamrung).
The research tools used included document synthesis forms, opinion questionnaires, semi-struc-
tured interviews, percentage score recording forms, empirical evidence summaries, and satisfaction
questionnaires. The content validity ranged from 0.80-1.00. Data were analyzed using mean, standard
deviation, percentages, and content analysis.

The findings revealed that hybrid learning management for improving student quality
consisted of planning, designing hybrid learning, implementation, and supervision and evaluation.
The hybrid learning management model consists of 3 components as follows: Component 1:
Introduction, with 2 sub-components: 1) Principles, 2) Objectives; Component 2 : Management
Process, with 4 sub-components: 1) Planning, 2) Designing hybrid learning, 3 ) Implementation,
and 4) Supervision and Evaluation; Component 3: Conditions for Success, with 4 sub-components:
1) Administrators, 2) Teachers and Staff, 3) Students and Parents, and 4) Related Organizations.
The suitability and feasibility of the model and its implementation manual, as evaluated by sev-
en experts, were rated at the highest level. The results of the model's implementation showed
that teachers implemented model was highly practical. The evaluation results regarding the use
and improvement of the model showed that the average scores for student quality assessments
increased, and the school, personnel, and students received national awards for their achievements.
Overall satisfaction among students and parents was at a high level, while teachers’overall satis-
faction was at the highest level. Furthermore, improvements to the model should include the use

of feedback, active learning, professional learning communities, and partnerships.

Keywords: Learning Management, Hybrid Learning, Student Quality
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Abstract
The purposes of this research were to: 1) develop a web-based instructional package based
on constructivist theory in the Career and Technology subject with an efficiency criterion of 80/80;
2) investigate the effectiveness index of the developed web-based instruction; 3) compare students’
learning achievements before and after learning with the web-based instruction; 4) compare students’
learning achievements between students learning through web-based instruction and those learning
through conventional instruction; and 5) examine students’ satisfaction toward the web-based in-
struction. The sample consisted of Mathayomsuksa 3 students at Kanlayanawat School in Khon Kaen
Province, selected through cluster random sampling. The experimental group consisted of 40 students
who learned through the web-based instruction, while the control group consisted of 40 students
who learned through conventional instruction. The research instruments included: 1) a web-based
instructional package comprising of three learning units; 2) three lesson plans; 3) a 30-item achievement
test; and 4) a 10-item satisfaction questionnaire. The statistics used for data analysis included the
mean ( X), percentage, standard deviation (S.D.), and t-test.
The research findings were as follows:

1) The efficiency of the web-based instruction based on constructivist theory was 82.88/83.50,
which met the established criterion of 80/80.

2) The effectiveness index of the web-based instruction was 0.7276, indicating that students’
learning progress increased by 72.76%.

3) The post-test scores of students who learned through the web-based instruction were
significantly higher than their pre-test scores at the .05 level of significance.

4) The post-test scores of students who learned through the web-based instruction were
significantly higher than those who learned through conventional instruction at the .05 level of significance.

5) The overall students’ satisfaction with the web-based instruction was at a high level
(X =4.37,5.0.=0.59)

Keywords: Web-Based Lessons, Constructivist Theory, Learning Achievement
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Abstract

The objectives of this research were 1) to examine the effects of the Problem-Based Learning
(PBL) approach on students’ problem-solving skills; and 2) to investigate the effects of the Problem-Based
Learning (PBL) approach on students’ creative thinking skills. A quasi-experimental pre-test and
post-test between experimental and control group design were employed, involving 91 sixth-grade
students. The experimental group received PBL instruction, while the control group was taught using
conventional methods during the first semester of the 2025 academic year in a geometry unit. Data
were analyzed using statistics including the arithmetic mean (M), standard deviation (S.D.), and t-test
for independent samples.

The research findings revealed that:

1. In terms of problem-solving skills, the experimental group achieved a significantly higher
post-test total score (M=112.46, S.D.=8.68) than the control group (M=91.35, S.D.=10.23), the average
mean showing a statistically significant at the .05 level (t=6.892, p<0.001), which considered focus
on the experimental and the control groups get the improvement score of all dimensions increased
by 29.88 points and 8.93 points respectively while compare between pre-test and post-test.

2. In terms of creative thinking skills, the experimental group obtained a significantly higher
post-test total score (M=12.35, S.D.=1.57) than the control group (M=8.77, S.D.=1.89), the average
mean showing a statistically significant at the .05 level (t=6.789, p<0.001), which considered focus
on the experimental and the control groups get the improvement score of all dimensions increased

by 4.78 points and 1.12 points respectively while compare between pre-test and post-test.

Keywords: Problem-Based Learning (PBL), Geometry, Problem-Solving Skills, Creative Thinking Skills
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Introduction

With the continuous development of society, particularly in the context of the information age,
the demand for innovative talents has been steadily increasing. Modern society requires students not
only to acquire solid disciplinary knowledge but also to develop creative thinking and real-world
problem-solving skills. In this context, mathematics education, especially geometry instruction, plays
an important role in cultivating students’ thinking abilities and creativity (Ministry of Education, 2022).
However, mathematics instruction in primary schools still largely relies on traditional teacher-centered
approaches, in which teaching activities are mainly dominated by direct instruction and students tend
to passively receive knowledge, with limited opportunities for active inquiry and deep thinking. To
some extent, conventional instructional approaches may restrict the development of students’
problem-solving skills and creative thinking skills (Jiang & Zhang, 2025). Particularly in geometry learning,
because the content involves spatial imagination, figure interpretation, and logical reasoning, many
primary school students experience difficulties in constructing systematic conceptual understanding.
This issue becomes particularly evident at the sixth-grade level, when students begin transitioning
from concrete thinking to more abstract mathematical reasoning.

In the researcher’s classroom observations, many students tended to rely heavily on teacher
demonstrations and formula memorization when learning topics such as the circumference and area
of circles. However, when geometry problems were presented in authentic contexts requiring
interpretation, reasoning, and multi-step analysis, students often experienced difficulties in identifying
geometric relationships and flexibly applying prior knowledge to solve problems. For example, when
geometry learning activities involved real-life situations such as calculating the area of flower gardens,
estimating pizza sizes, or designing running tracks, many students demonstrated limited ability to
analyze geometric relationships and often relied on routine formula application. In addition, classroom
discussions were often limited to answer sharing rather than collaborative inquiry and reflective thinking.
These observations suggest that traditional instructional approaches still have certain limitations in
promoting students’ problem-solving skills and creative thinking skills.

With the continuous advancement of educational reform, increasing attention has been given
to student-centered instructional approaches. Problem-Based Learning (PBL), as a problem-oriented
instructional approach, was first systematically developed in medical education and was later
gradually applied in other fields (Barrows & Mitchell, 1975). This approach emphasizes learning through
authentic problem situations, enabling students to actively construct knowledge through problem
analysis, collaborative inquiry, and reflection. Previous studies have shown that PBL can effectively
promote active learning, collaborative learing, and higher-order thinking skills (Hmelo-Silver, 2004;
Savery, 2015). Juandi and Tamur (2021), in a meta-analysis of PBL studies, reported that PBL has a
positive effect on students’ mathematical thinking abilities. Anazifa and Djukri (2017) also noted that
Problem-Based Learning can effectively enhance students’ thinking skills. PBL has gradually been
applied in various educational contexts and has demonstrated positive instructional outcomes (Hung,
2015).

In mathematics education, researchers generally agree that problem situations and inquiry-based

activities can effectively promote students’ understanding and transfer of knowledge, while also
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improving their problem-solving skills (Li, 2023). Geometry learning itself is characterized by openness
and multiple possible solution pathways, requiring students to apply spatial imagination and logical
reasoning during problem analysis. These characteristics provide favorable conditions for the
development of creative thinking skills. Therefore, integrating PBL into geometry instruction has been
considered a potentially valuable instructional approach. Siregar et al. (2020) reported that PBL has
a positive effect on students’ mathematical creative thinking ability, while Fitriani et al. (2021) found
that the Problem-Based Learning approach can improve elementary school students’ mathematical
problem-solving ability. This is because geometry learning often requires students to observe figures,
analyze spatial relationships, propose solution strategies, and verify their reasoning processes, which
are highly consistent with the inquiry and collaborative learning processes emphasized in PBL. These
studies suggest that PBL may effectively support the development of students’ higher-order thinking
abilities in mathematics learning.

Although previous studies have produced valuable findings regarding PBL implementation,
geometry instruction, and student ability development, several limitations remain. First, most PBL
studies have focused on higher education or general subject contexts, while systematic empirical
research in primary mathematics education, particularly in geometry instruction, remains relatively
limited. Second, existing studies in geometry education have mainly focused on teaching content and
instructional methods, with relatively limited attention given to the systematic cultivation of students’
problem-solving skills and creative thinking skills (Lai & Hwang, 2016). In addition, although previous
research has explored the relationship between PBL and students’ thinking abilities, most studies
have focused on a single dimension of ability, while integrated investigations of both problem-solving
skills and creative thinking skills within primary geometry learning contexts remain insufficient. At the
same time, although both problem-solving skills and creative thinking skills are regarded as essential
competencies in mathematics learning (NCTM, 2000; Ministry of Education, 2022), relatively few studies
have examined their coordinated development within specific instructional contexts.

Based on the above background and research gaps, further empirical investigation of
instructional approaches in specific teaching contexts is necessary. Therefore, this study was conducted
in the context of sixth-grade geometry instruction and implemented the Problem-Based Learning (PBL)
approach to examine its effects on students’ problem-solving and creative thinking skills through a
classroom-based experiment. The study focuses on whether the Problem-Based Learning (PBL)
approach can effectively promote the development of these skills in geometry learning and examines
its effectiveness in primary mathematics classrooms. By comparing the learning outcomes of the
experimental and control groups, this study aims to provide practical implications for primary

mathematics teaching and empirical support for fostering students’ higher-order thinking skills.

Research Objectives

1. To examine the effects of the Problem-Based Learning (PBL) approach on students’
problem-solving skills.

2. To investigate the effects of the Problem-Based Learning (PBL) approach on students’

creative thinking skills.
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Research Scope
1. Population and Sample

The population of this study consisted of all sixth-grade students at H Primary School in City
C, China, during the first semester of the 2025 academic year. The grade comprised five classes with
a total of 244 students.

The sample included 91 students from two intact sixth-grade classes at the same school,
with 46 students in the experimental group and 45 in the control group. The participants were
selected using cluster random sampling. Before the instructional intervention, pre-tests on
problem-solving skills and creative thinking skills were conducted for both groups. Independent
samples t-tests indicated no significant differences between the experimental and control groups
(p > 0.05), confirming the homogeneity and comparability of the sample. The instructional content
in this study was selected from Unit 5 “Circle” in the Grade 6 mathematics textbook published by
the People’s Education Press (PEP). The geometry topics included: (1) Introduction to the Circle,
(2) Circumference of a Circle, (3) Area of a Circle, and (4) Sector. A total of four lesson plans were
designed based on the Problem-Based Learning (PBL) approach and implemented during the
experimental instruction. The instructional intervention was conducted over four sessions, with each
lesson lasting approximately 40 minutes.

2. Research Variables

The independent variable in this study was the instructional approach, specifically the
Problem-Based Learning (PBL) approach. The instructional process included problem situation
introduction, group discussion and analysis, collaborative problem-solving activities, presentation, and
reflection.

The dependent variables included problem-solving skills and creative thinking skills.
Problem-solving skills were assessed across four dimensions: problem understanding, plan formulation,
plan implementation, and reflection, based on the problem-solving framework proposed by OECD
(2013), which emphasizes the ability to analyze, process, and solve problems in contextualized
situations. Creative thinking skills were measured in terms of three dimensions: fluency, flexibility, and
originality, based on Guilford’s theory of divergent thinking (Guilford, 1967).

To ensure internal validity, this study-controlled variables such as teaching content,
instructional progress, teacher, and instructional time to minimize the influence of external factors
on the results. Specifically, both groups were taught by the same teacher and received the same
instructional time and teaching content to ensure the comparability of the results.

3. Definition of Terms

1) Problem-Based Learning (PBL) is a problem-oriented and student-centered instructional
approach proposed by Barrows (1986). It emphasizes learning through real-world problem contexts,
enabling students to actively construct knowledge through inquiry. In this study, the PBL approach
was applied to sixth-grade geometry instruction and implemented through five stages: problem
scenario design, problem analysis, plan formulation, plan implementation, and reflection.

2) Problem-Solving Skills refer to the skills required to apply existing knowledge and

strategies to resolve complex or situational problems (OECD, 2013). In this study, these skills were
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examined within the context of primary school geometry learning and assessed across four dimensions:
problem understanding, plan formulation, plan implementation, and reflection.

3) Creative Thinking Skills refer to skills involved in generating novel and valuable ideas in
problem situations, as defined by Joy Paul Guilford (1967). In this study, these skills were assessed
through geometry-based tasks and measured across three dimensions: fluency, flexibility, and
originality.

Research Methodology
1. Research Design
This study adopted a quasi-experimental pre-test-post-test control group design to examine
the effects of the Problem-Based Learning (PBL) approach on students’ problem-solving and creative
thinking skills by comparing changes between the experimental and control groups before and after
the instructional intervention.
2. Research Instruments
This study employed two types of research instruments: lesson plans and skills tests.
1) Lesson Plans
The lesson plans used in this study were developed based on the learning objectives,
curriculum indicators, and geometry content in Unit 5 “Circle” of the Grade 6 mathematics textbook
published by the People’s Education Press (PEP). The instructional procedures followed the Prob-
lem-Based Learning (PBL) approach, including problem situation introduction, group discussion and
analysis, problem-solving activities, presentation, and reflection. The lesson plans were reviewed by
experts, and content validity was assessed using the Index of Item-Objective Congruence (I0C).
As shown in Figure 1, students actively participated in collaborative discussion and class-
room interaction during the implementation of the PBL activities.

Figure 1. Collaborative inquiry activities in the PBL geometry classroom
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2) Skills Tests

2.1) Problem-Solving Skills Test

This test consisted of pre-test and post-test components and was used to assess students’
understanding of basic geometric concepts as well as their skills to apply knowledge in contextualized
problem situations. The test items were designed according to the geometry learning objectives and
the problem-solving framework proposed by OECD (2013).

2.2) Creative Thinking Skills Test

This test also included pre-test and post-test components and was adapted from the
Chinese version of the Test for Creative Thinking (TCI-C) developed by Li (2012). The original TCl was
developed by Janusz Kujawski and has been widely applied in creativity research (Karwowski, 2008).
Students were required to complete figure-based composition tasks within a limited time and assign
titles to their work. The assessment focused on three dimensions of creative thinking: fluency,
flexibility, and originality, based on Guilford’s theory of divergent thinking (Guilford, 1967).

3. Instrument Validity and Reliability

1) Validity. Content validity was established through expert review by three specialists who
evaluated the test content and scoring criteria. The Index of Item-Objective Congruence (I0C) was
used to assess the alignment between test items and research objectives. I0C values ranged from
0.67 to 1.00, exceeding the acceptable threshold of 0.50, with most items achieving 1.00. Minor
revisions were made based on expert feedback to finalize the instruments.

2) Item Analysis. For the problem-solving skills test, item quality was examined using
difficulty and discrimination indices. The difficulty index (p) ranged from 0.32 to 0.78, indicating an
appropriate level of difficulty for sixth-grade students. The discrimination index (r) ranged from 0.31
to 0.72, demonstrating satisfactory item discrimination. For the creative thinking skills test, the
difficulty index ranged from 0.35 to 0.76, while the discrimination index ranged from 0.30 to 0.69.
These results indicate that the test items were of appropriate difficulty and demonstrated acceptable
discriminatory power.

3) Reliability. Internal consistency was assessed using Cronbach’s alpha. The results
indicated good reliability, with coefficients of 0{=0.87 for the problem-solving skills test and ®{(=0.85
for the creative thinking skills test, indicating high stability and consistency.

4. Data Collection

Data were collected through a combination of pre-test and post-test procedures, as follows:
1) Prior to the instructional intervention, both the experimental and control groups completed the pre-
test to assess their problem-solving skills and creative thinking skills. 2) After the intervention, both
groups completed the post-test to measure changes in their abilities.

5. Data Analysis

Data were analyzed using SPSS software. Descriptive statistics (mean and standard deviation)
were used to summarize students’ performance. Independent samples t-tests were conducted to
compare differences between the experimental and control groups in both the pre-test and post-test
results. Paired samples t-tests were used to examine changes within the same group before and after

the instructional intervention.
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Results

This study analyzed the experimental data in line with the established research objectives to
examine the effectiveness of the PBL approach in primary school geometry classrooms. The results
are presented in two aspects: 1) the effects of the Problem-Based Learning (PBL) approach on
students’ problem-solving skills, and 2) the effects of the Problem-Based Learning (PBL) approach on
students’ creative thinking skills.

1. The effects of PBL on Students’ Problem-Solving Skills
The results indicate that the Problem-Based Learning (PBL) approach significantly enhances sixth-grade
students’ geometric problem-solving skills. It is more effective than conventional teaching methods
and shows positive effects across all dimensions, including problem understanding, plan formulation,
plan implementation, and reflection. To examine the effects of the Problem-Based Learning (PBL)
approach on students’ problem-solving skills, this study conducted a comparative analysis of pre-test

and post-test results between the experimental and control groups, as shown in Table 1.

Table 1. The effects of the Problem-Based Learning (PBL) approach on students’ problem-solving skills

indicator Experimental  Experimental Control Control t (post-test,

(Pre-test M£SD)  (Post-test M+SD) ~ (Pre-test M£SD)  (Post-test M£SD)  between groups)
Total score 82.58+9.88 112.46+8.68  82.42+10.12 91.35+10.23  6.892 <.001
Problem Understanding 20.09+3.46 28.12+3.12 20.68+3.57  21.88+3.77 5.234 <.001
Plan Formulation 20.12+3.21 26.46+3.35 20.03+3.35  23.12+3.99 4.789 < .001
Plan Implementation 21.35+3.68 30.23+2.88 21.10+£3.54  24.65+3.54 6.123 <.001
Reflection 18.31+3.12 20.64+3.01 17.62+3.23  19.69+3.21 4.321 <.001

Note: * Statistically significant at .05.

Before the instructional intervention, no significant differences were found between the
experimental and control groups in the total scores or any dimensions of problem-solving skills
(p > .05), indicating good baseline equivalence. After the intervention, the experimental group
significantly outperformed the control group. Specifically, the post-test total score of the experimental
group (M=112.46, S.D.=8.68) was substantially higher than that of the control group (M=91.35,
S.D.= 10.23), with a highly significant difference (t=6.892, p<.001). Significant differences were also
observed across all dimensions, including understanding the problem (t=5.234, p<.001), plan
formulation (t=4.789, p<.001), plan implementation (t=6.123, p<.001), and reflection (t=4.321,
p<.001), suggesting that PBL may effectively support multiple stages of problem-solving.

Further paired-sample t-test comparisons within the experimental group revealed a significant
improvement in problem-solving skills after the intervention. The total score increased by 29.88 points,
with statistically significant differences (p < .001), indicating that the PBL approach effectively enhances
students’ overall problem-solving skills. Among the dimensions, the most notable improvements
were observed in solution implementation and problem understanding, suggesting that PBL helps
students transform knowledge into practical solution strategies and improves their skills to analyze
and comprehend problems. In contrast, the control group showed only slight improvements under
conventional teaching methods, indicating the limited effectiveness of conventional teaching methods

in promoting higher-order problem-solving skills. Overall, the findings demonstrate that the PBL
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approach significantly enhances sixth-grade students’ geometric problem-solving skills and shows
clear advantages over conventional teaching methods.
2. The effects of PBL on Students’ Creative Thinking Skills

The results also show that the PBL approach significantly improves sixth-grade students’ creative
thinking skills, with notable effects across the three dimensions of fluency, flexibility, and originality.
Among these, improvements in fluency and originality were more pronounced, while the improvement
in flexibility was relatively moderate. To examine the impact of PBL, comparisons were conducted
between the experimental and control groups before and after the instructional intervention, as

shown in Table 2.

Table 2. The effects of the Problem-Based Learning (PBL) approach on students’ creative thinking skills

indicator Experimental Experimental Control Control t (post-test,
(Pre-test M+SD)  (Post-test M+SD)  (Pre-test M£SD)  (Post-test M+SD)  between groups)
Total score  7.57+1.89 12.35+1.57 7.65+1.99 8.77+1.89 6.789 <.001
Fluency 3.21+1.02 5.12+0.99 3.29+1.06 3.46+1.02 5.123 <.001
Flexibility 2.12+0.57 2.79+0.46 2.16+0.60 1.99+0.51 4.567 <.001
Originality 2.23+0.79 4.43+0.79 2.21+0.81 3.32+0.85 3.890 <.001

Note: * Statistically significant at .05

Before the intervention, no significant differences were found between the two groups in overall
creative thinking skills or any of its dimensions (p>.05), indicating comparable baseline levels. After
the intervention, the experimental group significantly outperformed the control group. Specifically,
the post-test total score of the experimental group (M=12.35, S.D.=1.57) was significantly higher than
that of the control group (M=8.77, S.D.=1.89), with a highly significant difference (t=6.789, p<.001).
Significant differences were also observed in fluency (t=5.123, p<.001), flexibility (t=4.567, p<.001),
and originality (t=3.890, p<.001), indicating that PBL positively promotes multiple aspects of creative
thinking.

Further paired-sample t-test comparisons within the experimental group showed that the
experimental group achieved significant improvements in creative thinking skills after the intervention.
The total score increased by 4.78 points, with statistically significant differences (p<.001),
demonstrating the effectiveness of the PBL approach in enhancing overall creative thinking. Among
the dimensions, fluency and originality showed the most substantial gains, suggesting that PBL, through
open-ended problem contexts and collaborative inquiry activities, effectively stimulates students’
divergent thinking and creative expression. Although flexibility also improved, the magnitude was
relatively smaller, indicating that the development of this skill may require longer-term instructional
support. In contrast, the control group exhibited only minor improvements under conventional teaching
methods, suggesting the limited effectiveness of conventional teaching methods in fostering creative
thinking.

In summary, the PBL approach significantly enhances sixth-grade students’ creative thinking
skills and is more effective than conventional teaching methods. Notably, its impact is stronger on
fluency and originality, while improvements in flexibility are relatively moderate.
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Discussion

This study examined the effects of the Problem-Based Learning (PBL) approach on students’
problem-solving and creative thinking skills. The findings indicate that the implementation of PBL in
sixth-grade geometry instruction significantly improves both skills and is more effective than
conventional teaching methods.

From a pedagogical perspective, PBL organizes learning around problems and emphasizes
students’ active engagement in inquiry and discussion within problem situations. Through the
processes of understanding, analyzing, and solving problems, students gradually construct knowledge.
This learning approach is consistent with constructivist learning theory and the concept of “learning
by doing” (Dewey, 1938), as well as with the view that knowledge construction is promoted through
learners’ participation in practical activities and the accumulation of experience (Liu, 2022). In the
present study, the experimental group was taught using a PBL-based instructional process that included
problem situation introduction, group discussion and problem analysis, solution design, solution
implementation, and presentation and reflection activities. During the classroom activities, students
worked collaboratively to analyze geometric problems, discuss different solution strategies, and
explain their reasoning to peers. When students encountered difficulties in understanding geometric
concepts or solving problems, the teacher guided them through questioning and classroom discussion
to support problem analysis and knowledge construction.

In terms of problem-solving skills, students in the experimental group demonstrated significant
improvement across all dimensions, including problem understanding, plan formulation, solution
implementation, and reflection. This suggests that problem-driven learning environments effectively
support the development of students’ cognitive abilities throughout the problem-solving process.
These findings are consistent with those of Guo et al. (2023), who found that instructional approaches
structured around “understanding—representation—planning—execution—monitoring and reflection”
effectively enhance students’ problem-solving skills. The findings of this study further showed that
students in the experimental group demonstrated more notable improvement in the dimensions of
problem understanding and plan implementation. In the PBL classroom, students were required not
only to understand the conditions of geometric problems, but also to continuously analyze, revise,
and improve their solution strategies through group discussion and reflection activities. This ongoing
process of analysis and reflection may help strengthen students’ geometric problem-solving skills.

Regarding creative thinking skills, the experimental group showed improvement across fluency,
flexibility, and originality, with more pronounced gains in fluency and originality. This finding aligns
with the structural framework of creative thinking (Guilford, 1967). Previous studies have also
highlighted the importance of task design in fostering students’ creative thinking (Jiang & Zhang, 2025).
In the PBL learning environment, students are required to generate multiple solutions to the same
problem and refine their ideas through interaction, thereby facilitating the development of divergent
thinking. In the creative thinking assessment used in this study, students were required to complete
fisure-combination tasks and assign titles to their work. This process emphasized the reorganization
and creative expression of given visual information. In addition, students in the PBL classroom were

encouraged to propose multiple approaches to solving the same geometric problem and compare
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the feasibility of different solutions through peer discussion and group interaction. These classroom
activities provided students with opportunities to express different viewpoints and explore alternative
ways of thinking, thereby supporting the development of fluency and originality.

Compared with the experimental group, students in the control group who received
conventional instruction demonstrated only limited improvement, and most dimensions did not reach
statistical significance. This finding suggests that teacher-centered instruction may have certain
limitations in promoting students’ problem-solving and creative thinking skills. Traditional classroom
instruction tends to emphasize knowledge transmission and standardized solution procedures, while
providing relatively limited opportunities for discussion, independent analysis, and collaborative
inquiry.

Taken together, the findings of this study suggest that integrating the PBL approach into primary
school geometry instruction not only increases students’ engagement in problem-driven learning, but
also promotes problem analysis, collaborative inquiry, reflection, and deeper cognitive engagement
through activities such as problem situations, group discussion, and presentation and reflection tasks.
These processes contribute to the development of students’ problem-solving and creative thinking

skills and provide important pedagogical implications for primary mathematics education.

Suggestion
1. Practical Implications

1.1 Strengthening problem-based instructional design. Geometry instruction should be
organized around problem situations, enabling students to construct knowledge through problem-
solving processes and thereby enhance their problem-solving skills.

1.2 Emphasizing collaborative learning and reflective processes. Classroom activities should
incorporate group collaboration and structured reflection to support students in refining their thinking
through discussion and feedback.

1.3 Improving multidimensional assessment approaches. Evaluation should balance both
learning outcomes and learning processes, with particular attention to students’ cognitive performance
and creative thinking in problem-solving activities.

2. Recommendations for Future Research

2.1 Expanding research across diverse educational contexts. Future studies should be
conducted in different regions and school types to further examine the applicability of the PBL
approach.

2.2 Conducting long-term intervention studies. Extending the duration of instructional
interventions (e.g., over a semester or an academic year) may provide deeper insights into the
sustained effects of PBL on students’ development, particularly regarding the long-term development
of students’ problem-solving and creative thinking skills.

2.3 Further exploring dimensions of creative thinking. Future research should examine differences
among fluency, flexibility, and originality, and explore how instructional design can better support

their development.
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Abstract

The objectives of this research were: 1) to develop Creativity-Based Learning (CBL) activities to
enhance the creative problem-solving abilities for Lower Secondary School Students (Grade 8), with
an efficiency criterion of 80/80; 2) to compare students’ creative problem-solving abilities before and
after the CBL intervention; and 3) to study students’ satisfaction towards the CBL activities. The
researoh employed a One-Group Pretest-Posttest design. With the sample consisted of 40 students
from Eighth-Grade Students at Padungnaree School, selected through cluster random sampling.
The research instruments included CBL 1) lesson plans, 2) creative problem-solving ability tests, and
3) student satisfaction questionnaires. The statistics used for data efficiency (El/EZ), mean ( X), standard
deviation (S.D.), and t-test Dependent

The research find