T

.00'0...
~<h.

*e00000°

NIRENUNIANANgINN eI NauG e mATUTAR AN a 1A iedudsupanuaNnsanIIAn
At Aacdiadans dwiuinSeusziulssonAnmii 6
DEVELOPMENT OF LEARNING ACTIVITY PACKAGES COMBINED WITH AUGMENTED
REALITY TO PROMOTE ANALYTICAL THINKING ABILITY IN MATHEMATICS
AMONG GRADE SIX STUDENTS

TR AUBLATZNA

U AN AL NN AL ATUA TN T 1760

2561



o a a P 1% = IS a dl ] S
ma?wrmmﬁ;mﬂ@m‘im”miﬂugmmumwmﬂIuT@ﬂL@mmm NDANLATH
a a A a c © o v a o =S dd‘
AYNNANNITONITAATLATIEE FTIATUAANERAT ANTURNITE WAL IEDNFANENLIN

6

TR AUBELATZNA

arynyrtinusiiiludountisnesnisfnsaunangns
=3 o a a al =3
N3ANHINUNTUN R A3 11N ATTAENNTAN A
ADLEANHANART NANENAEIATUATUNTD 9o
fn13FnE 2561

L3

AVRNDUAINUNIN R ATUATUNTI 136



DEVELOPMENT OF LEARNING ACTIVITY PACKAGES COMBINED WITH
AUGMENTED REALITY TO PROMOTE ANALYTICAL THINKING ABILITY IN
MATHEMATICS AMONG GRADE SIX STUDENTS

CHAT KHONYUTRAKUL

A Thesis Submitted in partial Fulfillment of Requirements
for MASTER OF EDUCATION (Educational Technology)
Faculty of Education Srinakharinwirot University
2018

Copyright of Srinakharinwirot University



Bnyoynfinug
o
LIBN
o a a 9 1% = A a dll ! a a
ﬂ’?i“WGJJ‘LH‘I;ﬂﬂ@ﬂi‘ﬁ‘ﬁ\lﬂ’ﬁ‘m‘ﬁlugm‘ﬁuﬂ‘mLW@IMT@HL@N@H@N NBRANLATHAIMNRAINITDNITAA

a ca a e © o o a o =2 dd‘
WATIEN WWAIRAFANERT d1UFUUNITeUsEALUILDNANELN 6

UBN

TR AUBEATLNA

THFuayiRantiuginineaaliiiududounilsesnisdnsaunangne
BryensAnsuutindia a1aniamalulagnisdns

YAINUANENAEIATUATUN T 198

AL ANeINALl

ARUZNITNNITAaLLNN AN By o tiwug

.............................................. REnHIuAN TSR 1 v72: Y

(8121381 AF.WANAUNS AFDFUTAN) (HnaA1ansnanss ag.gnA 1ing9Tn)

4 .
.......................................... AW e, NTTUNNT
(G L Rl C R PN P X Tofa i TN ﬁ?ﬂim‘%ﬁgmw) (HaepinansIangel n7.35NA UszaL

wanel)



dl o a a U k% a A a dl
A0LTA4 NINRWNTANANIINNTFEUIHAUAEMA TUIAELANAUAT Liie
AAINANAINIONFAPILAIIZY ATIAIAAIART ANNSUTIN D81

svplszanAnEn i 6

g4 TF AUBLATZNA
1oy nMsANENNUNLTLTA
Tns@nmn 2561
e“ﬂl L 1 o c A o
21A3¢NTN 1 812198 A3, UANAUNT ATRgUTAN

o a 2

nM93aaEaINIsREuIgARAnssNn1sEauiuauioamaTulatialouass inadeiasa

a

a o

ANINAINNTONNIAAILATILI AT AmIAAIART AruFuinBausyaulszonAnedn 6 Hdmgilscasd 3

A = o

dsznng Ae 1) e muIgananssunnsEauinatusicamalulagiaieonase 2) adnwinadugms
al o A Aﬂl 1 = U a = U % = A a Aﬂl
N9N19BEuIeNinEeN NHaunsBeuiinaganianssunisGaugnausisamalulatialiouasey 3) e

=2 =< o a 1 A a = v v = IS a
ﬁﬂHWﬂQWNW\iW@I“]‘H@QuﬂL?F;Iuﬁ]’ﬂﬂ'1?1‘]]‘];@ﬂ@ﬂ?iNﬂW?L?ﬂugNﬂ’]uﬂQEWW’WI‘L&IZ‘]EIL@N@%@N“’I nneg

v
o o a = U

ANBUNNTIdeRdunen A3l 1) gaRanssunisFauiauiemalulatialiouase Tnedinsziuas

v v
o o A o

TUATITTUANGATUNUNANNITANEITUNUFIN UANGATADIUANE NANNIT WWIAR NE 1] 911387

49

1
o

aafiugananssunisizeud wazlaefidacy 3 iy wenidsc@nninaesgananssunisimaui

Sh.

(E/E,) mINNouai 75/75 2) AnwnanisssiliunadnnnanienisteuresinBeuiiiiunisBauifoagn

1

a a v o a A a ' = o a a v o
ﬂ@ﬂ?ﬁ‘ﬂﬂq?L?ﬂugNﬂquﬁ'JﬂLWWIuI@ﬂL@NﬂuW?Q% NAULTHULANSUNAILTE U ﬂi‘zmuﬂmm’]WIMEQmm‘mm 3
\ o o A A = A a a a o o =< yy )

NI1U ﬂUuﬂL?ﬂuﬂ]uﬂ?:ﬁﬂNﬁﬂﬁ’]ﬂV] 6 Tﬁ'\‘iL?ﬂu@qﬁmﬂﬁqu‘ﬂﬂ’]ﬂﬂ?qﬂ]ﬂgL‘HHQ?'WJ mﬂiﬁﬂqqqﬂﬂ"lﬁ'qﬂuuu

ngu (Cluster Random Sampling) A143U 40 AL mﬁmmxﬁ%gaﬁm’ﬂmaﬁ muLﬁﬂﬁLuummﬂm LAY

1
a o

‘L:L’WN’WL'LE‘HULﬁﬂ‘um'ﬂ&lLLmnﬁiﬁdixiﬂ’iﬂﬂﬁﬁLﬂaﬂ%ﬂﬂ;m 2188198 NANUSAY (t-test Paired Two Samples) 3)

A a a

a = e A dl v v = A a
mmﬁ?ﬂimummwawﬂwmunLmuﬂmmﬂ@mwmmﬂugmmumwmm‘lﬁu‘ﬂ@mzﬁu@msm

q

aov a o

namsdaereluld 1) gananssunsdeduauianmaluladiaiieusien Spnnmezduan wazdl
UszAnSnaw 86.19/90.88 gendninnuginnnuuall 7575 ifnuua 2) nanasdauiiauinee
ArNgNANIINIRRAA ST AdnA A e BaunssEaugeniteuteuethadtddnmieadan
32 .05 3) nannsdszndupauitanelasenin Jeuilliganansmunsdebuandaomaluladiaiion

39 agfluseAtimanzanunngn

ANENATY : gananssuNeEeLg, walulatialondsy, ANINAINNIANITARRLATIZ



Title DEVELOPMENT OF LEARNING ACTIVITY PACKAGES
COMBINED WITH AUGMENTED REALITY TO PROMOTE
ANALYTICAL THINKING ABILITY IN MATHEMATICS
AMONG GRADE SIX STUDENTS

Author CHAT KHONYUTRAKUL

Degree MASTER OF EDUCATION
Academic Year 2018

Thesis Advisor Dr. Jaemjan Sriarunrasmee , Ph.D.

The research entitled (“ Development of learning activity packages combined with
augmented reality to promote analytical thinking ability in mathematics among grade six students”)
aimed to (1) to develop the learning activity packages combined with Augmented Reality; (2) to
study students’ the achievements by of students using the learning activity packages combined with
Augmented Reality; (3) to study the level of satisfaction among the students towards learning activity
packages combined with Augmented Reality. The Methodology of the research were as follows; (1)
the learning activity packages combined with Augmented Reality obtained by analyzing and
synthesizing the core curriculum of basic education, school curriculum, principles, concepts, and the
theories of the related research It was controlled by three experts to identy the efficiency of the
learning activity package (E, / E,) and with a criteria of 75/75; (2) to study the pre-test and post-test
results of students who have studied by using the learning activity packages combined with
Augmented Reality. The assessment was done by three experts with forty students in Grade Six at
Chiang Rai Rajabhat University Demonstration School and were derived by cluster random sampling.
The data was analyzed using mean and standard deviation then compared the differences between
them using the mean go the t-test result with paired two samples; (3) to assess the satisfaction of the
students using the learning activity package combined with  Augmented Reality. The results of the
research were as follows; 1) the quality of the learning activity packages combined with the aspect of
Augmented Reality was at high level. The efficiency was 86.19 / 90.88, which was higher than the
75/75 criteria; (2) The students had higher learning achievement levels after studying with at the
statistical significance of 05; (3) The results of the satisfaction assessment of the students using

learning activity packages combined with Augmented Reality was at the most appropriate level.
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Azuma (1997) Augmented Reality AR WunngsaneIANa T LazANNLEN a1
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Paul Milgram and Fumio Kishino (1994) 188811291 AR iupAausaiiasaas
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2.2.2 Maanszinniag lEdnwesing o Negluninuiawezi (Marker-
less Based Augmented Reality)
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P
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3. AVULAAGEA LTU AN INATALUATEHE AN INALNNIADS 2NN

nsdnsiNane

4. ganFuafludaunslszianalie a3 NN NVBTAQUULIATNER

3. AR Engine

1. AR Code (Media)

o/

4, Display
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2. N1IANUIBANRIWUUSITIZNRR (Pose Estimation) Ua9:15 AN AL

3. NTTUIUNITATINNINABINAANTNIARANES (3D Rendering) Lilwnng

a

ndayadinlilunw Inaldarsumibsdsaruiainauanls auldinawnsinldfeuigl

BN

Image Analysis
(Markers Detection)

Marker Marker Positions in Images
DEYELET

Pose Estimation

3D Poses of the Markers
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agl nezusunisaeamalulatialauassazfiasilsznaufaanszuounis
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2t/ lunNNNIATIZI (Marker-less based AR)
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Optical see-through HMD

* Head

Head Tracker
locations

Graphic
images

Scene
generator

Monitors

Optical
combiners

nwisenau 4 Optical See-Through Augmented Reality Display

wiauarLuukansealag Mimsasanan1n (Projector Based Augmented
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Reality) Hanstuznimmnauaeatan winlfaruanlldedngifesnisiinainans (Texture)
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vision sensors. [y W

= projector

document stack

nwilsenau 5 Projector Based Augmented Reality

2 IANUATULLLAAINAlANITNeENUNA29IRA e (Video See-Through

. a o o A % a 26 ¥
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{14 aaiiv

hybrid tracker

Video see-trough devices

nwieenau 6 Video See-Through Augmented Reality
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3. LANAUATULLLAASHA LN N (Monitor-Based Augmented Reality)
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Monitor Based Augmented
Reality

Simplest available

Little feeling of being immersed in
environment

nwisznau 7 Monitor-Based Augmented Reality
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