Journal of Education
Khon Kaen University
Vol.36, No.3, Jul. - Sep., 2013

mswmnfanssunmsSeuipdinmans ineldsusuumsiaianssunisiBeul

FNULIAANO T RDUIRSARINS YBY Underhill AiinyemMsARIATIEN

uazl#ilusunss The Geometer’s Sketchpad 1utA3nsfiausznaumsFeul
3ou Msufisumsuazasumalasliinev fulsuudnu @i 4

The Development of Mathematics Learning Activities Based on Constructivist
The Theory of Underhill’s Instructionnal Model Emphasizing Analytical Thinking
Skills and Utilizing Geometer’s Sketchpad as a Learning Tool About Solving
Equations and Inequalities Using Graphs for Mattayomsuksa 4

#i5¢55 10aulnas (Piratorn Thuantosan) *
A3. ¥&1 NeuW (Dr. Lha Pawaputanon) **

UNARLD
mMsiduAuiliinguszauAiie 1) WannianssumsEuuindinmans neldisuioumsdaianssy
m3EeudmuwaAmeineuansafiasues Underhill AdiuinyznisAniinszduazldlusunsy
The Geometer’s Sketchpad \{uipzaviioUsznaunis@Eeusitos maudaunisuazasunislaglinem
Fudsuufnu a4 2) WeRnwinsAndnasiuasinGey 3) WewmunadugnamunaSeuin
pdnAmEns asnnwindeulidoeniiSesss 70 TrzuwuunadugndnmsEuumisisuiloyas
70 TulU wae 4) WeFnpudwLSsernenEensARIRTsiuRzHadugBIINaS B BTN S
nauthmnedlFlumsiseasel] WunEeudulisen@na 4 maGeud 2 Tn1sfinw 2555 TsuiFeu
MpsEa I novupsiEe Sevimuouuriu S 2 FouiFuu Usnoushy dniFuudusispudnu
U7 4/1 w0 48 Au uaziinBoutudsonAnutf 4/10 S 32 TEsUuuuMATBeufRns
wr3eudlaf i lun193dy Usznousie 1) w3ssiafilflunsmaasufis Ao wiunsdnnisiBous
adiarans asliguuuunmansdnianssunisSeudmuunfmmouineuansniiasuss Underhill
fitunsfndnziuaslilusunsy The Geometer's Sketchpad (uipsauiisdsznaunsdEeng Hov
mawfasnswRzaanmstasling W sussaufne 7 4 o 8 waw 2) wapuliafild unsasion
wan1SUFOR [un woudonewgfinssumeSeuduasindey wuutuiinnslfuaunsdnnisEeus
uwazLUUMRRBUERY uax 3) tasaudiafFlumausyfiulsy@nBnm nsdaniaBous [Kud wuiavnes
MSARIATIENA LAY WWUMARDUNARLQVEMEMSEeu MylnneitioyafunsinnsimuingUseacd

YayNITIEUSENaUMEtaya BoUSINMULREIBURMUNN

ARIATY: NRFUONENIINITEY, FNweMSARILATIEN

Keywords:  learning achievement, analytical-thinking skills

* {nAnssesuUSyanin SUIMANGATUREMIIOU AMEANYIAMART WTIendrueuuniuy
** 19198 UsraaunIARRAEaRSANY AMEANYIAMERS UAINeIauYaULIY



315815ANBIAIANS
NI EUBULIY
Ui 36 aduil 3 nsngIAw - upIey 2556

NANITITYNUT

1. mﬁﬂ’ﬁumﬁaﬂﬁumiﬁﬂuﬁmﬁmmf\]mﬁf’Tm&ﬂ%’gﬂLmumﬁmﬁanﬁumﬁL’%auimmLLmﬁm
Sketchpad utA3puiiousznaunsideudizos msuiaumsuazasunsinulingm Sulsunfnu-i 4
fissusumaunsdatanssy 3 9 Usynausiey 1) tuh dngunieu 2) tugau Ussnausistunoutoy
3ty st 1) ﬁu&%mmmﬂ’mm"\mmﬂtym ) tulpsnsy azutodiu 2 Tugos o [Fun tulpsmsoy
seungutay uavdulasnsevseivduteg (3) tuasrslrseasnslmimuetiagan Seluusaziunautay
YBITUEBUAZWNINTNEENMISARTATIEN 5 tunou LEun tufl 1 suiuundufiasdnszst ufl 2 fvun
TrUseaur it 3 ﬁ"’uﬁmumﬂgmmﬁ P74 TURRI0N weNuEY uavtdl 5 ﬁumqﬂma 3) ﬂ"’u&jﬂ

2. yinwemsAnlATIiuesinEeu wuh lwvash 1 Gudsau@nena 4/10) WhEeuiinzuum
FneenaRndATsimisyity 1672 Andudevay 8359 dwluivash 2 Guilseudnu®a 4/1)
HnBuudinruuwinuensAnIRsiaRewingu 17.02 Andudouay 85.10

3. wRdugndmunmsBeuimpdnmanduesinEey iansIdenui lngesi 1 Guiseufn
I 4/10) APzuLwRBYBsTNE YU IR WinfU 16.13Rzuuu Andudpuas 8063 wasfitniSuu
HunngiEuI 30 A Andugauas 9375 vasinEeuioran daluieasi 2 Guiseufnut 4/1)
AAzLLLRA BRI SBWTNe WU 1623 Azuuu Andudouay 8115 wasiiniSuurunmg
S 45 A AnduSauas 93.75 vaurinEuwioiun

4. Auduiusuaeineen1sAnT AT ITRLRsRa TN gNENIINI9EeY wud SFduUseans
avduiusssriwinuensAnnsIsiuasnadugnamunsSes lngasl 1 Srwinfu 455 Tanudeig
mouIneg ety Aneaif 01 wazAduUseAndanduiusserionadugnimonsBunuasinee

o o

MSARIATLA L9957 2 Trwindu 431 SrnuduiusmouineeuiilydAymnesin .01

Abstract

The objectives of this research were to: 1) Develop mathematics learning activities using
Constructivist theory based on Underhill model emphasizing analytical thinking and using the
Geometer’s Sketchpad as a learning tool on “Equation and Inequality” using graph” for Mathayom
Suksa IV students. 2) Study the analytical thinking skill of students who participated in the learning
activities addressed in item 1. 3) Enhance learning achievement in mathematics on “Equation and
Inequality” using graph for Mathayom Suksa IV students so not less than 70% of students reach the
achievement score of 70% and up. 4) Study the relationships between students’ analytical thinking
and learning achievement. The target group consisted of 80 Mathayom Suksa IV students from two
classes from Nong Rua Withaya school in Nong Rua district, Khon Kaen province who studied during
the 2nd semester of 2012 academic year. This study employed action research in its approach.
The research instruments included 1) experimental implementation tools including 8 mathematics
lesson plans using Constructivist Theory based on Underhill model which emphasized
analytical thinking using the Geometer’s Sketchpad as a learning tool on “Equation and Inequality”
for Mathatom Suksa IV, 2) Reflective tools including learning observation form, instructional

record form and formative tests, 3) evaluation instruments including a test for analytical
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thinking skills and learning achievement test. The data from both qualitative and quantitative
was analyzed according to the objectives.

Findings:

1. The development of learning activities using Constructivist theory based on Underhill
model emphasizing analytical thinking and using the Geometer’s Sketchpad as a learning tool on
“Equation and Inequality” using graph for Mathayom Suksa IV students had 3 steps of activities
1) warm up 2) instructional implementation including three steps (1) cognitive conflict, (2) reflection
including 2 steps; reflective in small group and then in a whole class, (3) cognitive reconstruction. In each
sub steps of instruction, the analytical thinking skill was integrated in five steps; specify issue or
problem, specify objective, set the regulation, indentify and conclude, 3) conclusion of the lesson.

2. The study of analytical thinking skills, it was found that in the first cycle of action
research one class of the target group (Mathayom 4/10) had 83.59% of analytical thinking skills
with the mean score of 16.72. In the second cycle the other target group (Mathayom 4/1) had 85.10%

of analytical Thinking skill with the mean score of 17.02.

3. In learning achievement, it was found that in the first cycle 93.75% (30 students) of
Mathayom 4/10 students reached 80.63% with average score of 16.13. In the second cycle 93.75%
(45 students) of Mathayom 4/1 students reached 81.15% with average score of 16.23.

4. The relationships between analytical thinking skills and learning achievement in the

first cycle had a correlation of 0455 with statistical significant at .01 level and in the second

cycle had a correlation of 0.431 with statistic significant at .01 as well.
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