Valaya Alongkorn Review Journal Vol. 16 No. 2 May - August 2026

nsWAILINAINIIUNSBusAtinAanslaslduasanusuiu
nsi3euiuuusiuile (399 N15UIN AU gar MTIIUIUITY
WalsFuaisanuansalunsutdyvmeatinanans
vostinGoutuuszaudnunii 4

THE DEVELOPMENT OF MATHEMATICS LEARNING ACTIVITIES USING
BOARD GAMES COMBINED WITH COOPERATIVE LEARNING ON ADDITION,
SUBTRACTION, MULTIPLICATION, AND DIVISION OF NATURAL NUMBERS

TO ENHANCE MATHEMATICAL PROBLEM-SOLVING ABILITY
OF GRADE 4 STUDENTS

ATuns Innumasal U uazfivgy yayses®

Kachin Kokanutapon Y and Pitchaya Boonruang

Received : 29-01-2026 Revised : 22-04-2026 Accepted : 11-05-2026

UNAREd

n31duafl T Tagusrasdiiio 1) afawazmUszaninmianssuniadous
adinmanilaglivesainuisufunsdouduuuiinile 13esn15uIn au qau msduIuy
Winasuadnnuasalunsuidywimeedamans seainideudulszoudnedi ¢
el 80/80 2) 1FpulisuAuaInIsatun1suAdyninispalaaians veiiniiou
fulszonfnundf 4 sewdudeusazmdnisdafanssumasoudadamanslnglivedan
SauAuNITiSeus wuusude wag 3) Usuilluiwuinisauaiuisalunisudgnn
yandinmanivdamsiatanssunisSeudiinam nquiedneililunsiteadsiidutniou
FulszaudAnui a/a TsaFoutadoun aaFeudl 1 In1sfne 2568 $1uu 40 Ay
FslfunaniBnsuuungy wdesdlefilflunsideuseneuse 1) uwunsdafanssunisiFeus
swivedamansiiugiu Fes 113U au ga s wauty Tnsldvesanusmiumadous
wuusuile $1uam 8 wwu faumsnzanluszduanniian (M = 5.00, SD = 0.00) 2) vesunu

' ayinenmansuazimalulad uninedevdgilaseainsal lunssususigudun

? pgagAans unInendesadgilaseansal lunssususiygudud

' Faculty of Science and Technology, Valaya Alongkorn Rajabhat University under the Royal
Patronage

z Faculty of Education, Valaya Alongkorn Rajabhat University under the Royal Patronage

’ Corresponding Author’s E-mail: kachin@vru.ac.th

32



Msansalaveasnsalusviad U 16 aUUN 2 WOEAIAY - FINIAN 2569

dion13susdIdeatielu S1uau 8 1y 3) wwunaaeuTaaauansaluntsuAdgm
neadamansuuvUsieviaiiennou 4 faden 91uiU 15 U0 wagdntiediuiu 2 Ue
fiidviaruannados (100) dausd 0.67-1.00 frArmenndte (p) ogseming 0.3-0.81 way
fiAngrunadun (1) egsening 0.31-0.43 adafildlunsinszsiteya leun fovay Aade
drudsavunnsgu uazadfvaaeuafivlnnguiegndiifudasdety

HAN153TeNUIN 1) Aanssunisiseuiadamanslaglduesanusiuiunisaiou;
LuUTInilels 0an15UIn au A msTuIuly WlelasuaisamamnsalunsuAdym
ynandamans vasinoudulszanfnudi 4 Afmundu Sussdndain (E/6) wify
81.21/82.50 Fadulumunasiidvunlide 80/80 2) nansFsuifisuaruaunig
Tunisundgyninisadladans wuin ﬂzLLWLQ?wé’ﬂmi%’mﬁamim’m%ui (M =14.77,
SD = 2.80) ganinneulieu (M = 7.87, SD = 2.21) sgsildddymieaiafisefu .05 uay
3) nan1sUszuiauIn1TANaEnsalun LA Uy mnsadinfan s lnu Az LUURAIUINTS
durins wuin dndeuiiiannnsiaesuedveglussiugs Gevay 58.53) Feazvioulifiudi
MsysanMsuesanuiniunssuIuNMINguiisdLasurinveauansalunsuidymves
Aseuliagaiuszavana

AEAY: UBANY ; N1sSEuskuUTITe ; MsuATgymnendinanans ;
NIUIN AU AR MTIWIUTY

ABSTRACT

The objectives of this research were: 1) to develop and determine the
efficiency of mathematics learning activities utilizing board games combined with
cooperative learning on the Addition, Subtraction, Multiplication, and Division of
Natural Numbers to enhance the mathematical problem-solving ability of Grade 4
students, meeting the 80/80 efficiency criterion; 2) to compare the mathematical
problem-solving ability of Grade 4 students before and after participating in the
activities; and 3) to assess the development of students' mathematical problem-
solving ability following the activities. The sample group consisted of 40 Grade 4/4
students from Wat Khian Khet School, enrolled in the first semester of the 2025
academic year, selected using cluster random sampling. The research instruments
included: 1) 8 lesson plans for the Basic Mathematics course on operations of natural
numbers using board games and cooperative learning, which were evaluated as a very
high level of appropriateness (M = 5.00, SD = 0.00), 2) 8 educational board games
developed by the researcher, and 3) a mathematical problem-solving ability test
consisting of 15 multiple-choice items (4 options) and 2 constructed-response items,

with Item-Objective Congruence (I0C) ranging from 0.67 to 1.00, difficulty index (p)
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between 0.34 - 0.81, and discrimination power (r) between 0.31 and 0.43. The statistics
utilized for data analysis were percentage, mean, standard deviation, and the paired
sample t-test.

The research findings were as follows: 1) The efficiency of the developed
mathematics learning activities utilizing board games combined with cooperative
learning (E,/E,) was 81.21/82.50, which higher than the criterion of 80/80. 2) The post-
test mean score (M = 14.77, SD = 2.80) was statistical higher than the pre-test mean
score (M = 7.87, SD = 2.21) at the .05 level of significance. 3) The assessment of
development using relative gain scores indicated that the students achieved an overall
high level of development (58.53%). These results reflect that integrating board games
with cooperative learning processes effectively promotes students' silly mathematical

problem-solving.
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