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Abstract
The objectives of this research were to: 1) develop mathematics learning activities based on van Hiele
theory and utilizing the Geometer’s Sketchpad as a learning tool 2) improve students’ mathematics
achievement on Relation Between Two-Dimensional Geometric Figures and Three-Dimensional Geomet-
ric Figures so that at least 70% of them could have average score not less than 70% 3) study the level of
students’ geometric thinking based on van Hiele theory.
The target group was 29 Matthayomsuksa 1 Students who were studying in KhonKaenwittayalai school
under the jurisdiction of The Office of Secondary Educational Service Area 25 during the second semester
of 2013 school year. There were 3 types of research instrument: 1) the instrument for experimental practices
including 12 lesson plans based on van Hiele theory and utilizing the Geometer’s Sketchpad as a learn-
ing tool, 2) the instrument for reflecting data of practices including behavior evaluation form, practical
cycles test, and 3) the instrument for assessing of Geometrics achievement and measuring the students’
geometric levels including the achievement tests and the test for measuring the students’ geometric levels.
This research was an action research consisted of 3 practical cycles. The collected data were analyzed by
both in Quantitative and Qualitative method.

The research findings were as follows:

1. Mathematics Learning Activities about Relation Between Two-Dimensional Geometric Figures and
Three-Dimensional Geometric Figures based on van Hiele theory and utilizing the Geometer’s Sketchpad

as a learning tool could encourage students to construct their mathematical skills and
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processes, including 3 teaching steps as follow: 1) Introduction to Lesson 2) Learning Activities; this step
was based on van Hiele theory and utilizing the Geometer's Sketchpad as a learning tool which included

5 sub steps ; first, Information or Inquiry, second, Directed orientation, third, Explication, fourth, Free
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orientation, fifth, Integration and 3) Conclusion.

2. The average score of students learning achievement was 80.39 % and there was 89.66 % of total

students who passed the setting score criterion ( at least 70% of them should have average score not less

than 70%).

3. The students were able to develop the level of geometric thinking on Relation Between

Two-Dimensional Geometric Figures and Three-Dimensional Geometric Figures form level 1 (Visualization

or Recognition) to level 2 (Analysis or Description) and from level 2 to level 3 (informal deduction or

ordering) according to van Hiele theory.

Keywords: learning achievement van hiele theory the geometer’s sketchpad

1. unin
AIAANERSHLNLINANATYB9AanITREIWN

ANAANYEE i1 lFuyediANAnaF19as9e

Anat9lmnEe WuIruy JWUULEY 418190
a s A b ] -ﬂlil
Amszdilymvisaaniunisnilfatnsddausaunay
doalimanisad aneuuu fadula wityun was
U1 Iuaandlszandulaetegnaeamunzas

é‘ a & o -dll A =2
uanaInd ampAtansdaduaTasialunisAnen
neA1uIngA1ans wmalulad warAraniau
AmnAansaeilss lamisannsanfiudan doewmun

aa ”dé( I3 o %‘ﬂl v ]
AUNNTAE RTY LazaNTnegsaniudaul fating
{ANga [1]

139 AALTUBN A1 NI TBIATIR AN GRS

da 4 e e oam . e .
nHANNgdesiuTInsraTuresnysdotinamin
wlfsradinlunisitanudnlauazesune e
sausa LAadadulien i ANNLTugLasIn wazil
AHLTIUUNNETTN [7]

ANRANINARBUTZALTNR (O -NET) T39i3e1s
PAULAUINYNAE AINIATAULAY FINARATINIWLUA
NUNNIANHITFUNANET 1A 25 9NTAUDLAL
Tnn3@nE 2554 [5] wariinn9Anen 2555 [6] WU
luanszisnnmin IRIgIun 3.1 HAzuulafefn

Wufesay 39.01 Laz 11.94 AINAIAL ﬁﬁlmglumm‘ﬁ
fireud1esn Ae AindiAzuuLeRnTzFULlITINA
uazanNNIsaeunINAIHaeulueITIATInAART
I29GauaauLiudneae Lﬁ'mﬁuﬁmmiumﬁmmi
FRUNNIEaULETINAMIR WU dnEauainauidnla
wazauanlafienfuseadia AFHNTZIUADY
Aauienni i ansimunAtanisaeul
Fasenadaiy A1 N1axdAa [10] Na1997
anmifgnnsGeunisaeusanadin tsdeuimes
sz ThFendnadugninianiaBauanad uas
anssnnwlusunisA I Audnla dnunngli
LT 'ﬂﬂui‘”ﬁ‘]_l[ﬁlﬁ unFaulianimnizausanaiis
165 mmmi‘wmmmmummmﬂuslum m“f;lﬂ‘ﬁ’)ﬁﬂ’]ﬁ‘
deufitamiAeGeiuman muumiwmmmmm
wwmmimugmmuﬂLmumnwgﬂﬁﬁuiﬂwm
funnusssnléty agazecilununisaeniifinaiia
FeqeuTimanzan

N194ANITITUUS ANTNUBIAATBY van
Hiele (Cowley,1987 1qfialu[9]) ifluRanssuiigs
winliiinFeuld aelled JuRnanssudqaniuies

= o

v v = = v
NﬂqiﬂWiQ@ﬂuWWﬂQWN? LL@ﬂLﬂ@ﬂuLﬁ‘ﬂui@’mﬂ’]i

a

‘]J{] IR 'Qﬂﬁ‘ﬁ‘Nﬂ@N wazdaasuldinGauianig



WAWTINEE/NITLIUNIINWAIAANERT ANNTNRTN
pglddaemues waztinFaulazuuunadugns
pamsdadlumeinsmedagedu anneine
idfeiifuades wudn T Foulnadugrsinnnds
Faeiaz 70

mstihmnalulagidnandunumlunisdnnis
FuunisaeuazdanilanunssainiAnigidaunis
mumnﬁmglﬁu@uﬂ’ﬂmq %qﬁuﬁﬁ‘ﬁ'lﬂu@mimﬂ
naneifluin@ewduguinans findeuaunsn
Fauldannstl iR wazaansnfiasimunine
NILUIUNIINNAMAAIGRT AUAINITNATI90IA
AN AL ALY Fanaluladianunsaiiunld
Lﬂu%ﬂﬁqmﬂﬁﬁﬁﬂui (Learning Tool) Aa TUsunas
ANTATNAIAANGRT 9UNAIANATR (The Geometer's
Sketchpad [GSP]) FaflussuusenfuaflFd sy
439 d1mauarinn A HiAaatuiifen
AMAAIARTUAIEAIU AINT0LEAFINAIU LT
AdlRANARS AT AusTusldvannuanadeusing
rﬁ]’um‘lmzﬁuﬁuﬂm %uﬁ'mﬁugﬂéwumﬁﬁmﬂﬂ
aufnmmadiugeiinaansduden inaeuluald ua
dpnmanunsnlunisadiealunmildananamang
daLais [7]

n15A9e1d9Llf)1iRn1s (Action Research)
ANNLUAAAYIEY Kemmis & McTaggart (1992
g19nalu [4]) naddudEedfiRnig Wunnside
UssinmuilsildnszuaumsfiRedraiusziios
fAsauazifaatedldddousonlunsfin waz

£

a = -

WpTviansainanistfiRannsldteasiin 4 i
A9 NM999UEY N19asReLTRAse n1sdanm uazns
azfounansUlfiR Geflmedndunisesesiaiiasty
auninazlddaagUiiuitlymldas
fmﬂmamﬁﬂ@'mmuﬁqﬁ’hqﬁu ARLTIER
fanugulafiazingluuunisaeuniuuuafnges
van Hiele snldannanssunisizau tneldllsunsy
drmaidandinarand wiadanadn uiasile
doenI3Eeug Fas ANANTUEIEMd 93 AR

v
v o

aa aa =2 dl =
anafifuazauiin dudssnAnundn 1 lsedau

Nsarsinunmans NHMangnavzeuiny 99’

YDUWAUINENAE BUNDLNDIIDULAL AIUT AU AL
FNPA1INBANUNNTTANENTaYN WA 25 TInng
Anwn 2556 iialildnanssunisBauiiansanaiie
Ao o a o \ Yo = o
UseAninan duazdanliiinGauainnsnFaus
aoapanidila GeazdanalinnsimuInadugma
= a a o
NN13E8UAT I AR B ull i
nanenuualy

ngszaIATaImsIas

1) Lﬁlaﬁwmﬁ@mwmaﬁﬂuiﬂﬁmm@m’
TneldgluuunissaunniuoAnIadvan Hiele uas
14T1lsun31 The Geometer's Sketchpad usasile
AoenIIFaul Faq ANNANRUTTENIgLsTAR
ABINAUATANNNR

A

2) WeWAUINARNONENI1INIFEY (589

ANANTTUT T TN LLII AIRARIEALATATNHA
A surinFaulitesndFesas 70 Nuadngns
NNTEuRAsSaeas 709l

3) WBANHITLAUNIIAALTILIUNATIAUD
o a A vo a %
wnFaunlafunisiFauilagldgduuunisaeuniu
LUIAAT8Y van Hiele wazldllsunss The Geometer's
Sketchpad \fupsasiladaensFaul

1.2 PeNANNLQNE

1) AANITUNITFUUTATNLUIANTD

van Hiele a2 l4 The Geometer's Sketchpad Hhieigas
A a o = o a P P
H2T98N19FEUT UNIEDN N1ITANANTINNTTLUS
NI WNAANE VBN N9 EE T AN EE
4} v (9;/ v 1 Z// dl o E2
Feilsznaudion 5 duseu laun 4un 1 nsudaya
(Information or Inquiry) dui 2 nnsuuzindsluy

(Directed orientation) 9147 3 nsa3LNe (Explication)

al

4UN 4 NINUUATNANINDLN9R452 (Free orientation )

33

al

AUN 5 N191Y70U7N17 (Integration)

33

2) T1ls1nsa The Geometer’s Sketchpad
wnnete Tsunsudnsaguildiduesasiiadosnig
= % vy a 13 dl o %
Feud aun9n idaya @aauAEaiLN19aFmMNg

a Y o = [
wanpdials ansuraeddsunsuiannuiiunadn
» d o d r oy
AagNTowAL waaulue Lazilasunlasnls
Wil Feuansnneiiunslasuulasaesg

gun

Un 38 a

2558

- Dnuau

>
)
=)
2
N




<
o
w
&
Z
©
o
>

©
=

1

-
Cc
=
N
o
o

100 Journal of Education
KHON KAEN UNIVERSITY

waadle AnlFiRanBauiuazaiananAnsaL
2eANNANR L Hat1allsyAnnw

3) FLALUNNTAATIUIUNAIA UNIEDG TL6L
N19AAIEUIIATIAANLLIAATES van Hiele Tautis
aaniflu 5 9280 1w szduT 1 UETFRTaaEHITN
Wupan szFUT 2 NN3ALATITIMTAN1INI TN
fnwouz seaUf 3 nslimsnamelisdoatielaidy
WULUHLVEENNISAANFLA NS s2iUT 4 ms
imanamsistizetnaduiuuunm 3zéui 5 mavdlu
WUINEITH

4) mﬁqu%rmqmﬁm ABAZLULAIN
anansnlunisFeufaecinidauildainnieia
LuLnageLdaRadugNENIeNsFauATinAIanT
Fas ANANAUTITNINNILIsI AR AL AT
7 ﬁaé‘qﬁu‘lﬁmm’ﬁﬁﬂ Wuwuulerde 4 faden 41uau
20 98 uazkuudntiaua 4 dalaaivuaidiviang
nestssfiunainaeinsssduredlsadauiime
WiddmauinFenlddesninfesas 70 Anadugnd
mamsBeuedndeusienas 70 21l

2. AEMeMILUIUMSIAE
= aca o
2.1 suifleudniae
e Y ce o mem
n193de lua il uniaidede s
N3 (Action Research) Tagn1suiienisfiimnng
aandlu 30933 lulAazilsznausag 4 Tuneusail 41
196HU (Plan) FuUf)Rn"s (Action) Tudanmanisnl
(Observe) hazdugriiaunani1sUfji@mnig (Reflect)
2.2 nguithvang
naumananldlunideaieil W
o =l Y o = PR ~ | a o
TnFaudusisanAneny 1 TsaFaureuwnudneay
AINPANININIANUAN AN REINANEY 1R 25
FNTPURULAN NABEUN 2 TN13ANEI 2556 4119
& o Al AN vo a o
29 pu wazlwinBaunlasuniamsan A unFanly
n3ldenuldsunsa The Geometer's Sketchpad
2.3 wresian i lunisaan
1) wisnsienldlunisdfiminas Teun
WNWNNIAANNTEEUIATIAAIARAT (389 AITNANRLS
sendregisnnmiinaasilinazanilming ldguuy

NN2ERUATNLUIAALRY van Hiele warldldsunsy
The Geometer's Sketchpad lussasiledaenaiensd
MU 12 UKY

2) wiaedlefldlunisasiaunanig
PR Lun wuudanenginssunisdanisFeud
wuLTUANNaNIs REUNNIAANITEILE LULVAAeL
7ineeas lunanssuuazuuLEnyinge

3) Lm?lmﬁ@ﬁ'lﬂﬁimmzﬁ“uqm%rmqma\
FeuuardnszAunisAndausnadinduiuunageay
FanadugninanisGaunazinssfunisanids
1TUATUR

2.4 nafiususandeya

FadeliUguilmad e andudniiu
N133ANANIINNNIEEUTANINWNATUNIRNNT 3 99as
THur 29asf 1 ﬂitﬂ@‘u@w’fmLmumﬁmmiﬁfﬂui’ﬁ
15 n9asil 2 ﬂi:ﬂ@‘uﬁfmLmumﬁmmsﬁﬂui‘ﬁ 6-9
LAz19a3713 UseneudasuaunisdaniaFeuli 10-12
TnelduuunisaeumIuuUIAn1ed van Hiele Tng
vinnaifivsausandeys Tuinuanisl o wia
%’ﬂaﬂaﬁﬁmmqﬂm%mwém WATMIMUINISTUNNS
wiilalunisdiulpaununisdfiimnaslusassely

2.5 naAIzideya
nsATsiteyadalsuildann

ugu Ae MsthuuumereuianadugNEN1INTS

=De

HUNNVANRAE LATWNANTREAY WAZNNTAIATIZN

.

©

Tayaieaanin Tnatinaaziauainnislla

- e - ac A as
WAz wazentlmana aguilunanisiduineli
Iuuamazagluuunisdfjimnidss@nsnnsiely

3. NamsIqeuazailsana

3.1, HANIWILNAANITNN9BEUS

nanssungFEuiNgRqeaiuiu
AanssunsFauianLuIAnYa van Hiele uag
14lUsunsn The Geometer's Sketchpad lulAzes
o oy . ¥ M-S A
HataansFeui Usnaudsaduneusisil 1) dud
¥ ] a 3| 2’/ a % o a
dngunGauduiuszananundanterin Faunay
afuseqsla annaulalunisGauilnadidanunou
¥ = o al ydo @ Ao =

ANHTANTEeNEeY Lz NiNaduninFauay



v
o

ﬂﬁiﬂ‘lﬂumﬂ%@uimlumm%ﬁqrﬁmu?ﬂmi 2) 4uan
Aanssunne e
Lflu%w-%’wLﬁuﬂﬂﬁmmaﬁ@ﬂﬁmmﬂ?ﬂui’
mugmmuﬁié’ﬁwumif’i Tneldatuuunisaaumnis
WiIAALEY van Hiele Lazldllsinsu The Geometer's
Sketchpad ifluasesiiadaansdend delssnay
fiae 5 dumeu U7 1 n9fudaya ufanssuiid
A BeluAanssuivnGeuaslddnga dunm
HANALAN LATATIAADL 1INFeuRINanssnsaNiu
Wungu Mnldiingauidousanlunisduadifon
aulas lnelddederesasnazldlilsunsy The
Geometer's Sketchpad Wlupiesiiadannisieng
it 2 nauuetnadlue fuduiiin Geuasléilona
aunnuanwaeludeilgdnsme Lmzﬂﬂ&lmﬁtﬁmﬁu
Tuduit 1 aunssiaiiulunanasinAeidnald
Tuwsazaruunaireanudnlamasraiin taeld
{1/51tn38 The Geometer's Sketchpad Thuedasile
datn1edand dul 3 nseiune WuduiiinFeuas
| §eanenaTil§annnnminAanssaludud 2 Witey
il Favin L‘?ﬂumg'm%'ujmmmﬁ@mu@ LUZLAY
afvsanaiaially Tmﬂmgmmmumﬁﬁmwwﬁ
M msunnsestneaesin Guuldiite 19N BawAn
ANATAIRUANNENEL TR 4 nafnTuATiAMNIaging
asy iuduiivndeuldvinfanssufidesendanis
uitTywRduden FeinBauazldldaanuanuns
wazdszauntsnddoalunisuiloyumn Fafanssu
T BewiniuAanssuiizaumn s IR nRanTy

'
=

Uil 5 Ysownig iludundnFauldeidneuazag

e

'
=

aslearnnisFaud TnansidamlAzeuiuages

D

Teduiusiu wasvinuuLEniinezivenunauang

A ¥ = 4 i’/

nlfannnisiEeug 3) Tuagy
Wuduagiifeaiunisaiiunisdananssunis

Yoo o A

Gewd dwinGaulddeaglerlanielunsGou way
=

1]
¥

fdeasdevidedasnistnaruiinidia Aanssunis
AnnsFaufaenadaadaainliinzaulddnsa
AuniANdoanwes IAdjiRAanssudungy
Wunnaidlalenaliindaulduanddaunisdaus
nALansANAnLIY wazdaeliinFuufang

Nsasinunmans Mnidnendgzouuny 101 ’

NENUNTINEL/NTZUIRNINNAIAANERT LAZEINT
aFwasdannglasunuesiiaanndeanuuiay
284 [2], way [9]
3.2 Naﬁmqw%mqmiﬁﬂu
TNEEUNAZLUWHARN VBN T
doa @ o o o A
wasAnuEesaz 80.39 LATNANWIUINEHUNNIY
nousiAnlusetas 89.66 AadnBauianNaTIly
TdmuinasAninua b iiesainnisdaianssunig
Feuingiduairuiduianssuinseiuanaula
ANBENNFRENNIINTIANTIN G AuasnliiinEau
15dn999 wazAumnauifaamies tinFauldUfm
Aanssuflungu M linGaulnadngEn1anisFew
497U TeaanAfeaiuNaIWiIdaaed (3], [8] uay [10]
3.3 HANIANHIZAUNITAATILIUN AT
TNIFUUATNITONNUITZAUNTARA
FALTUNAIARINTTHUN 1 N195UFAINNITHBIU
luldszaud 2 Msdimsnziivizanianssouunglans oy
u@ﬂmﬂﬁuﬁﬂL?ﬂuﬁqmmsﬂﬁm&]m@%mm@
189n13d199ausedJiAnanssnla wasWmun
e~ - h . A e A
sEAUNTAALTIsINATIRANITALN 2 ligsvaun 3
nslimanaidatisdaetladiduiunuaumianis
ApauANNANILS e ninFeul Al iR
pnened LAFanm 41999 Aedan1anisal neagan
4 e - - -
nenfugtisrringesAlazantm Ineldllsunsy
The Geometer's Sketchpad tluiazasiiadaelunng
= de o Y o = b a v 1 =
B feinliinsewdnlagisanadinlfiduatinag
. 4 o 4 .
wasiunnmidugdsssunarnnsandauluala
ANN130FUNA 41997 FaderA1AnIInd maagauls
aeFinh BnvidufinpNaynaulunsEegansoe
TIRDAARBITLNNUAREUDA[9] way [10]

4. TRLAUBLUY
4.1 darauanuzlunisdnnanssunisFoul
1) AsEinaEnANInSN U ndlnau
= = s a LV =
mawBendauazainsnlresiamesliwsanuaziieane
piaauuIinGeu azdaelinisdnianssunisGeuii
Use@nBnmanneeau

Juh

Un 38 a

2558

- Dnuau

>
)
D
2
N




<
o
w
&
Z
©
o
>

©
=

1

-
Cc
=
N
o
o

KHON KAEN UNIVERSITY

< 102 Journal of Education

2) Ag@auAaIdnlLanA luLAAs Y

AaUlENNZAN ATFTNAMNNEaNTNFau N e

NenfuAanisldldsunsn The Geometer’s Sketchpad

azdaaanilymuazinFouaz ldnantaaas

4.2 darauanuelunimdnniaselyl
ANTHNNTAAEN A UNIIWRUIAANTIH

nsBeuilagldgliuunisaauniniuaAnLes van

Hiele kazldlsunsnd139al T9AiAANE AT LU ALIR

o S = & A4 o
NAIR Lﬂumimmmﬂmﬂmui‘lum@mwmmnu

13U ATIA T A UTURUAN

LANAISA19DY

(1]

(2]

(3]

(4]

(5]

The Ministry of Education. The Basic
Education Core Curriculum B.E. 2551 (A.D.
2008).
Co-operative Federation of Thailand; 2008.

Bangkok: The Agricultural

Nittaya Udompon. The development of
Learning Activities on Ellipse using the
Geometer’s Sketchpad as a Tool. Master of
Education Thesis in Mathematics Education,
Graduate School, Khon Kaen University;
2008.

Nisanunt Chamarat. The Development of
Mathematics Learning Activities based on
Constructivist Theory Emphasizing Analytical
Thinking On Conic Section for Matthayomsuksa
IV using the Geometer’'s Sketchpad as
a Learning Tool. Master of Education Thesis
in Curriculum and Instruction, Graduate
School, Khon Kaen University; 2011.

Yajai Pongboriboon. Action Research. Journal
of Education, 17(12), 11-15. Faculty of
Education Khon Kaen University. 1994.
Academic sector. Report of results Ordinary
National Educational Test for Matthayomsuksa
3 Academic yeaar 2011. Khon Kaen:
Khonkaenwittayalai School; 2012.

(6]

(7]

(8]

)

(101

Academic sector. Report of results Ordinary
National Educational Test for Matthayomsuksa
3 Academic yeaar 2012. Khon Kaen:
Khonkaenwittayalai School; 2013.

The Institute for the Promotion of Teaching
Science and Technology. The Geometer’s
Sketchpad Version 4 Reference Handbook.
Bangkok; 2005.

Sukanya Jantosri. The Development of
Mathematics Learning Activities using
Constructivist Theory and The Geometer’s
Sketchpad as a Learning Tool on Fraction for
Pratomsuksa V Students. Master of Education
Thesis in Curriculum and Instruction,
Graduate School, Khon Kaen University;
2010.

Anon Ruechailam. The Development of
Mathematics Learning Activities about
Parallel Lines Based on van Hiele's Teaching
Model and Used the Geometer’s Sketchpad
as a Learning Tool for Mathayomsuksa 2
Students. Master of Education Thesis in
Curriculum and Instruction, Graduate School,
Khon Kaen University; 2011.

Apinya Kankongkool. The Development of
Mathematics Learning Activities on Solid
Geometry and Volume of Rectangular Prism
Based on Van Hiele’'s Teaching Model for
Pratomsuksa 5 Students. Master of Education
Thesis in Curriculum and Instruction,
Graduate School, Khon Kaen University;

2011.



