;1, JSSE JOURNAL OF SCIENCE & SCIENCE EDUCATION Vol. 8 No. 1 (Jan. —Jun. 2025): 42 - 56
PN
“" Faculty of Science, Ubon Ratchathani University http://doi.org/10.14456/jsse.2025.05

Research Article in Science Education

Geometric Thinking and Mathematical Understanding on the Topic of
Geometric Transformations of Mathayomsuksa 2 Students Using GeoGebra
Software

Nitikorn Laothaworn™ Moeiwadee Butchamruan' and Panadda Sangsrikaew’”
Bachelor of Education in Learning Management Innovation, Major in Mathematics
Faculty of Education and Educational Innovation, Kalasin University
2Faculty of Education and Educational Innovation, Kalasin University

*Email: panadda.sa@ksu.ac.th

Received <7 January 2025>; Revised <17 February 2025>; Accepted <28 February 2025>

Abstract

This research aimed to 1) compare the geometric thinking on geometric transformations of
Mathayomsuksa 2 students who received instruction using GeoGebra with a criterion of 75%, 2) compare the
mathematical understanding of geometric transformations of Mathayomsuksa 2 students who received
instruction using GeoGebra with a criterion of 75%, and 3) examine the attitudes of Mathayomsuksa 2 students
after learning through GeoGebra. The sample used in this research consisted of 156 Mathayomsuksa 2 students
from Anukoolnaree School, Kalasin Province, selected through simple random sampling. The research
instruments included: Lesson plans on geometric transformations 12 lesson plans Geometric thinking and
mathematical understanding tests Student attitude questionnaire Data were analyzed using basic statistical
methods, including: Mean (X), Standard deviation (S.D.), Percentage and t-test for one sample. The research
findings revealed that the Geometric thinking of Mathayomsuksa 2 students who received instruction using
GeoGebra was 81.33%, which was significantly higher than the 75% criterion at the .01 level. Additionally,
students demonstrated geometric thinking at all levels above the 75% criterion, with statistical significance at
the .01 level. The mathematical understanding of students who learned using GeoGebra was 82.81%, which
was significantly higher than the 75% criterion at the .01 level, aligning with the research hypothesis. When
analyzed by specific aspects, it was found that students had the highest level of mathematical understanding
at the action level (84.78%), followed by the process level (83.33%), the cognitive structure level (82.85%), and
the object level (80.29%), respectively. Students' attitudes were at the highest level overall (X = 4.72, SD. =
0.51).
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AIUNTINNITIEUS 4.69 0.57 UINNER
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4.81 0.42 UNNEn
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57 4.72 0.51 WNTign
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TUsunsu GeoGebra amnsaduiaiuszdunuAnnasiadnues Van Hiele (1986) 1109910 TUsunsu GeoGebra
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[omiAsatestuisviadinunniu aenadesiu Khansila et al. (2022) wud1 AnssunisiFoud GeoGebra tniFou
A11NT00BNUUY LA NUHULUYNIMILATgmmasyade dniduidnayniunisld GeoGebra denalvinadugms
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MLIUAUINTT TINDINTNeEY tagmsuiUgmlaglalusunsy GeoGebra
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wasmasnadevestiniFoututseufinui 2 vidldsunsianiadoulneldlusinas GeoGebra gintrfesay 75
fisgiutiodfgmeadan .01 lefiarsananmsihuvunaaeundsnisinnsiseudvesinFeu nui dniFeuiian
\ilamsadinmanssziunisnseiin gean fesas 84.78 1ilesan GeoGebra taglvinnsuvasmasviadn 1wy A3
ViU NsagYiou NsIdeU wazn1suene anusaxeaiiunadwslaviui inunsifiniiuansnmanuiiivieassiid Tetae
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masnadelussduinginnudaau waedussninmuntu dnidsuamnsodfiunavdsuamesing uandile
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dsvasdiindld Snvsenudnlamsadamansidunnuannsolunmadilawunin ngud wénns uasauduiug
Y9903AANNTNATAMERS naenIunsiiauidinanludssendldluaniunisaling q egranunzan laglily
LﬁENm'ﬁamaﬁ’m%aﬂﬁﬂﬁmu%umauwhﬁy’u uinmfimslinseiidavaus nmadeulosuufn waznisuidomeig
#519a535A728 (National Council of Teachers of Mathematics, 2000) @anadasiu Skemp (1976) na1111 NTaDU
Aresdaiuligizoudanudiladduiudiinniinsasduiisadnszuiuns msensiSeusideduiuyagl
ﬁL%EJUWGNUWﬁﬂHSﬂ’ﬁLLﬁﬂﬁleLLaxﬂ’ﬁﬂ%’Nﬂ’]’mL%ﬁi%‘ﬁgﬂgu Faaonndesiuauiteves Jan-ngam and Suanpradit
(2021) ilsinndedidnnseling (E-book) Taeldlusunsu GeoGebra nui1 awnsanseduiisoulimuaulaazns
Sousle 1lesann TUsuunsu GeoGebra iurensdsilddmivasnsdisan uaziiasesidasing o 1udedivaele
deuneuiunIn S euinnszuiunsfin manuduiusvesdayaiuauisoesuie uazaguanudnsivgenld
AILAULBY

3. wan1sAnvanARvestnsuuTsENAnwIT 2 ndn1sdantsEeuilnglilusuny GeoGebra wutn
tni3suilanainfvdslasunisdanisisouslaslilusunsu GeoGebra lunwsmeglusyfuunnian (X = 4.72, S.D.
- 0.51) MRS esuinEeuiianafsesiudenisisounisasu TUsunsy GeoGebra gean agluseiusin
Viqfﬂ (X = 4.81, S.D. = 0.42) WipsantinSeuiauadlandousanunsadiladonandenissounisasu [sunsy
GeoGebra 5838311 fMuAsHaoy aglusziuanniign (X = 4.70, SD. = 0.50) ilosnaganansaidudenandunis
osuneAomsidzunisanu Wiunsu GeoGebra Tdntuiiovn wiowindufinsfutni3ouilitnidouiianaffidens
Frumsdanisious egluseduaniign (X = 4.69, SD. = 0.57) iesntnFeuiianudilanfeuisanunsaney
Sronalududeouldludon Bes nsudasmasnade shldidnBsuannsntanudluldludesdeluls du
nszuIuMsBeus eglussduanniian (X = 4.66, S.D. = 054) ilasanagianszuiunisiioudlusunuuiivaula
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