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Abstract

This research aimed to: (1) develop GeoGebra-based learning activities
integrated with the Bar Model for Grade 4 students to achieve the efficiency
criterion of 70/70; (2) investigate students’” mathematical problem-solving ability
after participating in the learning activities; (3) compare students’ mathematical
problem-solving ability with the 70% criterion; and (4) examine students’
attitudes toward mathematics. The sample consisted of 42 Grade 4 students from
Class 4/4, selected through cluster random sampling. The research instruments
included: (1) nine GeoGebra-based learning activity plans integrated with the Bar
Model; (2) a six-item subjective mathematical problem-solving test; and (3) a 10-
item, five-point Likert-scale questionnaire on attitudes toward mathematics. All
instruments were validated for content validity by experts. The data were
analyzed using percentage, mean, standard deviation, and
the one-sample ¢-test.

The findings revealed that: (1) the developed GeoGebra-based learning
activities integrated with the Bar Model achieved an efficiency of 75.92/78.17,
exceeding the established criterion of 70/70; (2) the students’ mean score on
mathematical problem-solving ability after the intervention was 18.69 points
(78.17%), which was significantly higher than the 70% criterion at the .05 level;
and (3) the students’ mean score for attitudes toward mathematics was 4.47,
indicating a high level of positive attitude. These findings suggest that the
GeoGebra-based learning activities integrated with the Bar Model effectively
enhanced students’ mathematical problem-solving ability and promoted

positive attitudes toward mathematics.
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LarN15AN5933ntudaandagu nsensednuiSnis (2560, nin 1-2) AMuualinis
JansissuiadinaansyaiaugiseuliianuaunsalunisAndiuin nsuiteym
mslimama uaznsdeaisnenadamans edsegndldanuiluTinesa lnsiane
mnuasnsalumsuitymynsadinanans dadudmneddyueansdounisasly
NnsEAu (Polya, 1957, pp. 5-6)

pgnalsinu t;g”ﬁwaﬁ’wmumﬂs‘]’wizauﬁamﬂumil,t,f’ﬂwéf]@mﬁé’aamﬁa
msiwsizsiuaznsidenlosdeya dwaliliannsaussandldmnuildoiumnzas
donrasnuNan1sUTELU Programme for International Student Assessment (PISA)
AnvindniseulneinadugrdsuadamanisniiAadsvesussimaaundn OECD
Tngtanganunisundymuaznisussendldaius (@anduduasunisaeuineieans
wazinalulad, 2564, wih 34-36) uenainil fi3sudwaunindsiianaifldddoTe
ARAFAARNS %qdﬂmaﬁiamﬁﬁsmifl,l,azﬂmﬁﬂmm (Aiken, 1970, p. 551) u1sluLaa (Bar
Model) tfunuimsii gaelie 1S sunansauduiusvesdoyaluguununn vinls
Ansglanduagraununisun Jgunlaog1adusguu (Ministry of Education
Singapore, 2013, pp. 42-45) agnalsinu nsldunslumavunseaudsidediinly
nsuansANNduiusvastoyanuunadn Jslinsussendldlusinsy GeoGebra sy
vslua e munuiianansausuasunazdnnuduiusesdoyaldviui
ﬁu";sﬂﬁ’s;:l,%'aul,%ﬂaLLu'Jﬁﬂmmﬁmmamﬁﬁ%’mLaus“fﬁu (Cooper, 2014, pp. 29-30;
Tang & Poon, 2020, pp. 16-19) nviadiawanasuauaulowarnisidiusuves
Hi38U (Zengin et al., 2012, pp. 185-186)

uan1sUsziiununmEI3euseAUTIA (National Test: NT) woetini3suduy
Uszaufnwdil 3 Tugaslnns@nu 2566-2568 azvieuingisoudsfidedidnlunis
Usggnifldanuinisadamaniifiondtym daduiiugudidyresmaioudos
wvanlussdudulssoufinundd 4 Usgneufunisiinuszaumsaiivdnaguasise
 lsuSguauuiaumasal wudn dniseudiulngdequineiunisandisviunnnd
n1sAeilanduazasennudilanigaues dawalvddedndalunisidenisng
WU MLagasUIEmIANATRIAINBY



o

Seond  Msmsudlivegsw ool U 9 adun 5 (Tugeu - nanaw 2569) | 757

mewil fI3eTaiaunAanTsunsSeuiuy GeoGebra Saufuuslanag (3o

i%
a U

wwdy dvsuiinSeudulsyau@inu U ¢ dWeduaSuanuaunsalunisuddemmig
AllAMARSLazianAffaIYAtinA1anT lagA1aniedEiseuazausadnsieilang
auny wazuidgymildegradussuu aaensudunuiniddunisdanisiious
adlnenani sy avsamlussiuussan@nm

I9QUITAIAYDINTIY

1. W ofiAmn159AA9nsINNT38UTUUY GeoGebra Sanfuuslumadmiy
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a a v
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Uni3uilasun153nianssunisiiguswuy GeoGebra 3auiuu1sluLag
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MUUNITINY
1. Ussynsuasngunlegna
1.1 Usgrns laun tnSeutulssandinunin 4 lsadeusyuiaumansey
MASEUN 2 TnsAny 2568 31U 9 viBa3EU 59 363 AU
1.2 ngungudisgne taun dniseutudssaufnunia 4 31w 1 Aeaseu
53 42 au launanmsduuuungyl (Cluster Random Sampling)
2. WUUUNUNSIRY
a v & a%’ 1< a v ! . .
n153738A599 1 TUN15IT8UULLNUNBUNAGEBY (Pre-Experiment Design)
FelumsIdeaTaldhuuwnunguiiemaaaunas (One Group Posttest Only Design)
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4. manuTuTndaya
AdemiiumsdnfanssumaSeusuuy GeoGebra Safuunsluiaa 5os
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5. MyaTzidaya
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2. mwTgauausalunsundymmedinmansinglinage du
a o [ I (Y] v 1 a a v [
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3. WS HULBUAZLUUAINEINNTO TUNTUA U UM AR FNERS A UL
Sovaz 70 Ingldada One-Sample ¢-test AMuunTzAUTBERYINERAT .05
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LuJamammmmsﬁéuamfgw Ayazem (2556, W. 121)
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1. 1 aWmIUIN5TARINTIUNI5TBUSUUY GeoGebra 32uruUIsTaLAg
dmsutinGeuduussoufnuti 4 Wiuszansawananust 70/70

FAdeldiannianssunisiBouduuy GeoGebra safuuslang esuday
dmsutnFeudusvouAnundil 4 S1uu 9 ununsdanmadeud 1aa 9 dalus wa
N153ATERUTEANSAIMURIRAINTINNTSBUS WU dUsEAnam (E,/ E,) Wiy
75.92/78.17 Faganiunaiei 70/70 fifmun sauanslunsnedi 1
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Tun1suiteymn
EZ
X 54.67 54.67 18.76
S.D. 0.94 0.94 0.97
Soway 75.92 75.92 78.17
(E,/E,) WU 75.92/78.17

1NA1TNA 1 WU Usedangninnisdnfianssunisiieus wuu GeoGebra
Sfvuilueg $Usedndaan 75.92/78.17 Faganinnne 70/70 Anmuald laed
AZIUUIRANTENISEUINRUURNYTINYe Anludeuas 75.92 lavazuuudsndusou
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a oy . o o o ) = o A o
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o a ¢ v A o = a'
A15199 2 nan133AsIsviaziuuaeulatenInvelnissudulssoudnwd9 4
eulasuandananssunsiseu;



4

760 | Journal of Mani Chettha Ram Wat Chommani Vol.9 No.5 (September - October 2026) if;% 4

o
et

B

EH

H

o dau
3ZAU . o A . AzwLY |
o < YTUIUUNLIYU 398 o UL UY
NAAUENT 531313
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Pt 2 wudh EndeudniluginadugrinansGousglussiuiunans
1w 30 Au AnluSerar 71.43 (X = 19.50, S.D. = 1.93) 5992931 bAwA SEAULAS
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Au AnluSesay 11.90 (X = 12.80, S.D. = 1.64)

A19197 3 n15TiATIevATRUNYBILUUNAdauANaIn1salun s Yy
NAUAAERS

SEAU
ANEINTe | o o Y ALLUY dau
o YIUIUUNLIYU 998 o o
Tun1suiteynn Wiy | Uy
AY) ay —
19 (X) | umsgu
ANAANENS

AdUdIUSA au'm 32 76.19 20.47 0.62

m'mf’ﬁ]zywq f 7 16.67 1557 053

N9 wold 1 238 9.00 1.00

a [-4 [y
AMAAIERNS Ujuﬂ§q 2 4.76 7.50 0.71

109152199 3 wur s sudrulug dauainisalunisundeyninig
Adinansoglusgiufinin $1uau 32 au Anduiesay 76.19 (X =20.47, S.D.=0.62)
5998917 oA SEAUR 97w 7 Au Antdudeay 16.67 (X =16.67, S.D.=0.53) s¥au
wald 31wy 1 au Antdudeway 2.38 (X =9.00, S.D.=1.00) warsEAUUTUUT U
2 au Anvdusesay 4.76 (X =7.50, S.D.=0.71)
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