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Abstract

The purposes of this research were to 1) compare the critical thinking skills of grade 9 students and
2) compare the mathematical achievement of grade 9 students on quadratic function Between pretest and posttest
of learning implementation based on open approach and GeoGebra. The sample group was 25 grade 9 students at
Somdetprachanukor school in Kalasin province. The research instruments were as follows lesson plan using open
approach and GeoGebra, a critical thinking skills test, and a mathematical achievement test. The statistics for data
analysis were percentage, mean, standard deviation, and dependent sample t-test. The research findings were as
follows: 1) Critical thinking skills on the quadratic function of grade 9 students after learning through open approach
and GeoGebra leamning were higher significantly than before at the .05 level considering each aspect, it was found
that problem identification was the highest level (mean = 3.57, S.D. = 0.50) followed by problem definition
(mean = 3.27, S.D. = 0.74), problem evaluation (mean = 3.20, S.D. = 0.76), problem exploration (mean = 3.17,
S.D. = 0.79), problem integration (mean = 3.00, S.0. = 0.74) and 2) Mathematical achievement on the quadratic
function of grade 9 students after learning through open approach and GeoGebra learning were higher significantly
than before at the .05 level.
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NI9ULUIAAVDINTSATY (Conceptual Framework)
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Conceptual Framework
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Table 1

Comparative analysis of critical thinking skills of Grade 3 students on quadratic functions before and after
open learning with GeoGebra based on the conceptual framework of Garrison (1991)

HanITIA IS IUTEU YN sBRee B v s 1 esin SsuTusTseuEn T 3 1304 Taftumaiae neuuay

1aIN159ANITISeUFUUUTNT AU GeoGebra MIuNTBUKLIAAYE Garrison (1991)

o - faulsau DRI

NNWYSNIIAN

Ve n . B t sig

amqmmsmzyﬂm ATLLUULAN Mean S.D. ASLLUULAN Mean S.D.

1. msszylaym 4.00 197 067 4.00 357 050  9.40*  0.00

2. mMfigudgun 4.00 153 051 4.00 3.27 0.74  10.47* 0.00

3. Myd1atgm 4.00 1.43 050 4.00 3.17 0.79  9.68*  0.00

25

4. mMyusziiudgmn 4.00 147 051 4.00 3.20 076  10.05* 0.00

5. Msysannslygm 4.00 1.37 049 4.00 3.00 074  9.28*  0.00

593 20.00 777  1.28 20.00 16.20 1.58 21.22* 0.00

o o aa

*TudAgyneananszau .05

v
I aa o a (Y =

A9 1 WU Yinwen15Aneg1eiila Ty IavestniFeutulseuAnuUN 3 1509 HsATunaaes

'
o w aad 1Y

lngnmsuidaziuuadugaininewseusgiideddgnieadanszdu .05 lngnnaullinzuuunduisuginiineusey

o

o @

lunnauegraiiteddgmeadififiseau .05 Weiia1susiesu wud ndslasunisdanisisend dnseulazuuuiade
luaunisseylynigenian (mean = 3.57, S.D. = 0.50) 509a3u1A0 fun1sde1ulaym (mean = 3.27, S.D. = 0.74)

punsUsziiulaymn (mean = 3.20, SD. = 0.76) iunsd@1s1atyn (mean = 3.17, SD. = 0.79) wazaunsysannisdem

(mean = 3.00, S.D0.=0.74) U

Figure 2
Sample responses that demonstrate students' critical thinking skills in each area
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Figure 3
Demonstrate students' responses at the self-study stage through GeoGebra
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Table 2

Comparative analysis of math achievement of Grade 3 students on quadratic functions before and after
receiving open learning arrangements combined with lessons throush GeoGebra
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1§97 @onAdesiu Chinsri and Chantong (2021) wudn dniseuiilasun1sdanisiseuimenssuiunsinudusey

wagdsnisuuuilaaiunsaiauiinven1sAned1eiiiasagyruvesdniseulvgalu aenadesiu Plubsir and

o

Chaiyasang (2020) na1vin Wniseuiiivinwen1sAneg1adiiansagingedu Wunaunannsidndeuaiunsonseany
seylaymn mstivswawazn1suitaylutusey aenndesiu Tachie (2019) na1vin Weanserutiniseulunsly
Anuua1eln sziymsliinieuiishauavidladymmeadsmansmenues Taudumdeasuitansnsatluly

fuvseinutgmdulaess dwaliminGeuiivinuenisAnegradiiansaugroniivgdu

o w

2. nanN13USBUMBURAdNNENIINISISBUALnAIan sTRINS B UTULSNAN Y TN 3 1509 Tanduiiasaes

nud1 vddlasunisdanisiSeusuuuilasiuiu GeoGebra (mean = 21.72, S.D. = 3.22) gendneuldsunmsdnnisieus

o w o

wuuilaTIuiu GeoGebra (mean = 8.60, S.D. = 2.80) s wiliudAgeaddnszau .05 nd1dfe N13IANTSITEUILUY

o

WaTuAiu GeoGebra danalvitniseulinadugnanianisisougetu Maenaillownann n1s3nn1siseusuvuia

Y

' v
@ ' 4 a 13 = o

JumsdnnisseudnduinSeududdy duaauniseldymiiagiaeuimuatu lnedalonalidndeudussy

v Y

v 1 va o

anrun1Iaidgy Anwiiun1en sty nnIenuLeIiIuUNIEe Y GeoGebra ﬁg’gwlﬁaamwuﬁu FaluuniSouldd
nseenuuulitniFeulddsednvuzvesilsitusaragiununin wieuiuihuuuneaeuiiiensaaeumudnla
Snvaiinisedunedeazuvesiiymsufuistudey WeaseulmiuismmdlavesindsuiiminGeuiarudla
1m5@mLLaza'ﬂwaiﬁﬁwaﬁmqm’émaﬂﬁﬁsuqﬂsﬁu aanAdiu Noparit (2005) Na177971 NIZUIUNITABUAUKUINILTA
wdsniiinSeuilelymiaedaud dhidsudeuhaueuazeiumetunudey nsvuiunisludunouiiaaely
YnBeuitauinnudnvesinideu ilddnidouiinanisisouiinay aenndastu Irawan and Surya (2017) na1ain
nszuIuMIFeuiuvuladamaidenisensefunadugrininisidouiviadamanivesindounazannsaussiiu
dnideuluguneseanisifoudadnmant Ussnautunisdanisdoudituuniou GeoGebra fifideldassiy
HunsdalendliiinSeuldilenafinmesdanuifenuies wasunidoufiastulnseenuuuliinidouldGeus
runsdang nsiaunigny wasvaaoudelilddeasy dwaliinEsuAnauianudiloludediGsunndy
aanAdasiu Nonghampituk et al. (2022) wag Khansila et al. (2022) fiwudn nsllusunsa GeoGebra Tunsdanis
BouddmalinanisSouresindougstu aonadesu Insii et al. (2022) W¥dny13de wuih nadugnimanisGewin
adinAans 3o sUisndaassdifuazaiudd viainnsdansidoufginiazuuunmaaeunounsinmsieudedisd
WodAty .05 aennaasiu Phoodee (2018) Laauinisdanisiseuiiviadinmans lagldisn1sasuiuuidaniu
TUsunsu GeoGebra WU maﬁquémwmiﬁawé’aSauqaﬂiwdauﬁauaemﬁﬁaﬁﬁzgmaaﬁaﬁizﬁu .05 @9nARBIAY
Worasarn et al. (2019) l¢ifinw13de wud1 msdansiFeusiiunszuiunsnisBouismiulsunss GeoGebra dra

TinadugnsnansieuadnmansvasiniFuuiaedy
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Jaduauue (Recommendations)
1. dawauauuzlunsimaideluly
msdansiFeuduvuidn faeudeadlarnuunnsinsszriteyana Jadesiauonny iedalenaly
dniFeunansdneninogiafini Faaeiilildisnsuardnevilanysaiundedy didnsdanisiFeuiuouida
finssviunaFeudluwiariuiiaonadestunasdulumudduiu fidemsiansSeusluasumunszuiunis uazdos
visdanaarlussartuneuvediinisaouuuuida lnslamrogadduduinGouSeuifenuesiiinGeusesinu
funat wagihaudnandamaniidegunlilunisuitam welrminGouldldmmuanmeadnmansldosadiuiuas
fuszavsamlumsudilym SnamstansSeudiuuneou GeoGebra fasunsiilidsanuiivesdumesiin uay
msisouszuUBumefdaliniey tiemuazaanlunsdamsiious
2. dawuauurlunisinidundadaly
Arshsluuumstansdeusiuudniiuiu GeoGebra fnisfnwvinugnisAntugevosinigouludiy
Bue 1 FinwensAniesed vinvgmsanadeassd sas ieliduuumndunsiansBouiidaaiunsiannines
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