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Abstract

This development of STEAM Cloud-based Learning Model using Augmented
Reality is part of research and development and this was made to develop undergraduate
students’ creativity and innovation skill also to achieve objectives which can divided into
five topics (1) To develop STEAM Cloud-based Learning Model using Augmented Reality
for undergraduate students (2) To further develop STEAM Cloud-based Learning Model
using Augmented Reality (3) To compare pre-post test results after STEAM Cloud-
based Learning Model using Augmented Reality lesson (4) To estimate students’ creativity
skills and innovation by using of STEAM Cloud-based system with Augmented Reality (5)
To analyze satisfaction in using Cloud-based Learning system using Augmented Reality
The process of the research had been divided into three parts. The first part is to develop
the format of STEAM Cloud-based Learning Model using Augmented Reality. The second
part is develop STEAM Cloud-based Learning Model using Augmented Reality and
duration of the study by using 2" year undergraduates, second semester, year of study
2016 from department of television and radio broadcasting technology from Rajamangala
University of Technology Krungthep at the total of 27 participant using Proposal random
sampling method. The research instruments are (1) The format of STEAM Cloud-
based Learning Model using Augmented Reality (2) Evaluation form of appropriateness
of STEAM Cloud-based Learning Model using Augmented Reality (3) STEAM Cloud-

based Learning Model using Augmented Reality (4) Evaluation form of quality of



STEAM Cloud-based Learning Model using Augmented Reality (5) Pre-Post achievement
test before production for television and radio broadcasting. (6) Evaluation form of
creativity and innovation (7) Evaluation form of satisfaction of STEAM Cloud-
based Learning Model using Augmented Reality Statistic used in the research are (1)
Mean score (2) Standard deviation and (3) Statistic t-test Dependence

The findings were as follows

1. STEAM Cloud-based Learning Model using Augmented Reality or I-MOVIE of
STEAM Education model includes (1.1) Imagination (1.2) Motivation (1.3) Orientation (1.4)
Variation (1.5) Innovation (1.6) Evaluation The suitability assessment of the model by five
experts concluded that the Learning Model is suitable and be applied properly. The result
of 7 sections were at the highest level (X = 4.76 , S.D. = 0.13)

2. The result of Cloud-based Learning Model development or Moodle Cloud which
divided lessons, Pre-production preparation for television work and radio broadcasting
that has content and learning activities based on STEAM Education can be separate into
8 articles (2.1) Introduction to pre-production preparation for television work and radio
broadcasting (2.2) Screenplay and television (2.3) Filming location (2.4) Scenes for
movies and television (2.5) Casting (2.6) Budgeting and film scheduling (2.7) Team
arrangement (2.8) Clothing In addition, there was a usage of Aurasma application for
augmented reality as a part in creating new learning activities. During the development,
researcher estimated on one to one evaluation and small group evaluation. Quality and
performance evaluation results of Cloud-based Learning from 7 experts showed that the
overall composition was found to be highly relevant at a high level. (X = 4.47, S.D. = 0.21)

3. Comparison scores for academic achievement on pre-test and post-test found a
group of participants who studied with Cloud-based Learning has post-test scores higher
than pre-test scores considering from mean score on academic achievement, students
had mean scores on post-test (X = 8.69, S.D.=0.64) higher than pre-test (X = 3.53, S.D.
= 1.26) showing that learning with Cloud-based Learning made the students archive

higher academic achievement.



4. The results of the assessment of students' creativity and innovation skills who
studied with STEAM Cloud-based Learning Model using Augmented Reality found that
actual assessment by instructor, mean score of students' creativity and innovation skills
was (X = 39.29, S.D. = 2.93) which is 85%

5. The results of satisfaction using Cloud-based Learning of 27 learners under three
considerations (content, design and teaching) found that students were satisfied with the
using of STEAM Cloud-based Learning Model using Augmented Reality to develop
undergraduate students’ creativity and innovation skill The overall scores which are
under consideration in three dimensions was at the highest level. (X = 4.60, S.D.= 0.01)

(Total 257 pages)

Keywords : Cloud-based Learning Model, STEAM Education, Augmented Reality,

Creativity and Innovation sKill
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3.4.4 ANANATEALHaNT (Content Validity) (8733unf, 2550)
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3.4.5.3 n1sulannunNngwe9AATiANNdNe Azl ARTLS 0.00 - 1.00 &1 p

v % 4 Q’/J | 1Y 1 v % 1Y ng// 4 dld 1
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wiutluuuasAnsamalulagaouiiuags
L&34 (Process)
5. ﬁ@@”ﬂ’muﬂﬁ@ﬂ@uﬁumﬁquaﬁrmwm@ 4.76 0.28 1Nitgn
FauLATiNHENNIaT19assALaT NN TH
(Output)
6. UaqaaunuINELs (Feedback) 4.90 0.27 Nl
7. metgduuunisizaunisaeuly 1 4.73 0.29 1niign

AladoTn  4.76 0.13 1niign

ANA1TNN 4-1 1aANN1TUsTHUAM NN ZANT897LUUL ANETENTITY AU

P

5 aunsnaglnanislsnidulian gluuunisFaunisaaundaasziiuiaony

winnzan arxsntn i nulfetnannnzanvesgluuy Inaniwsaniis 7 fu agluszay

'
=

NNNge (X=4.76,5.D.=0.13) LlaRANTUII8A1W NUTaHAUNUINI BN
(Feedback) HAaumnNnzanat lusyAuNINNga (X =4.90, S.D.= 0.27) ladn19a3ns

AVTHNTBN UATASNLNLINIEUINaEaauivgiEen (Input) waziadenszuaunis@euiuuy

u

AT A = % = a a = 1
AanaALaTUtsuLLazANA ATuTag AT uATLETY (Process) NV’W’J’]NLMNWZ’&N@%I:LM

szAUNINTIgA (X = 4.80, S.D.= 0.26) nMetigtununisFaunisaaulilld daonumunzas

q

agluszAunNNgn (X = 4.73, S.D.= 0.29) AuasAilsznavaesgiuuuaanafiaiuiuy

azfufomnalulagaonniiuasaasn ianumunzaneylusziuuiningn (X=4.72,

S.D.= 0.05) kazfuiladunisasieaunuinisnainatnldgnisasisassduinnssu

1
a

(Key to Success) dpnnumnnzanat]luszAuNINNgn (X=4.50 , S.D.= 0.02) ANAAL
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= a cfas A a v =
M1519N 4-2 N@ﬂ’]?ﬂﬁ‘zl,lluﬁqqllLVNW%@N?@\TE‘]JLLUU@@WQ@L@ﬁ‘uu\ul’uumzmﬂmr)ﬂLW@IUT@H

ANHLTIUATUATUIN WU N ZN1IA5 1A TTALATUIANTTN ANTFLAINANEN

= I

seABTYNAT (LenmATNasALlszna)

AYTNAR IR\ T Ty

a a
TMeaziagANITlIzIdY

X S.D. TLAUANMNIUNNZAN
1. 29ALszneL a9l uuLARNIMAT UL
Ay = a ~ A
arANAnAlulag AN asIE TN LN
WU NHZNITATINATTALATUIANTIH
o o o XK [ =
dnuduinAnmsT ALY N6T
o a gy & p
1.1 nannsuaziudAanldflunugwlunie - 500 0 NINMgn
W gLlwLL
1.2 a9Atlsenaugtuuunisaeu dsznaudog
(1) Tlad8n128%19auAUINIAALNEG 500 0 unfign
i lilgnnsa31eassAudnnssu (Key to Success)
2) adun174519ANNNTAN WAZES19  5.00 0 NNMgn
1 v o v al
UNUIMNTEUINEADUNUELTEU (Input)
(3) tTadanszuaunIIBaUILULAAIIA 500 0 NINNGA
ae a al v a a
Wwiulasuuazanagnalulag A niduass
L&34 (Process)
(4) Tadesrunisdssiliunadugns 480 0.44 NINNGA
NANTITTUULALINEEN1TAT19ETIALAY
1IANTIU (Output)
(5) Yayarlaunay (Feedback) 4.60 0.54 NN
1.3 n13anatnuedAdsznauluniswmun 460 0.54 NINNGA
P BT RE ML CIC IR
14 WAazaIAUsenaudAITNANNUS 420 0.44 240

ADAAFAITINUUAZTIU
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a a
Az ANIUIzINY

AYNAATILYRETET 0y

X S.D.  TLAUANMNIUNNZAN
1.5 neBouEavatiuaesesslszneuly  4.60 0.54 uniign
slununfsaaudANmnIzan N lidnla
gl
1.6 NnsNaesedAlsznauresguuunie  4.40 0.54 NN
AU NANANY IO ATOUAQNAINABINIG
WATATAINIRE LT aATB991UTE
AadEsn 472 0.26 mm’ﬁzﬁm
AN9197 4-2 (Aa)
. R mmﬁmﬁummﬁjﬁmmm
TeazRAN1IUILINY — —
X S.D.  FEALANMNLUNNZAN
2. tastmsaineaunuinisiiaieriilig
N34 NAIIAUTANTIN (Key to Success)
2.1 Mﬁﬂﬂ"l?LL@ZLLu’Jﬁﬂﬁ”ugﬁu 4.60 0.54 uNTige
2.2 NITUIUNFAINAUALINIT (Imagination) 460 0.54 uNTige
2.3 N7¥UMUN1TNAINNIUNzEaNRe 440 0.54 N
AHATNNINTDNE eI
2.4 Aavunfanssufidaaduinmynay 440 0.54 AN
A5N198TIALAZUIAN I
2.5 ireulATesdouazan NLIAdee 4.0 0.62 qn
WA UNN BN HEN196519499 ALaZWIAN TN
LLa:m@ﬁuqm'Ermqmiﬁfﬂu
AaAtTN  4.50 0.02 mmﬁzﬁm
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AN9197 4-2 (Aa)

mmﬁmﬁummt’iﬁmmm

al o

= a
AZIRLANITU T INY

X S.D. FEALAIMNUNIZAN
3. 7aduN19A919ATNNTON LATATY
! ¥ v wva
UNUINTENINHADUNLELTEIU (Input)
3.1 AUNN9ATK9941a (Motivation)
3.1.1 MANNITUAZUWIAATUT I 5.00 0 NN
3.1.2 N7LUIUNIT N19A79ug9qsla  5.00 0 NINNGA
(Motivation)
3.1.3 NITUAUNITHAMNIUNNZANAD  4.80 0.44 NN
ANTNANNNTDUDIE eI
3.1.4 AvupnanssudadIuiney  4.40 0.54 NN
NNIAINAITAUATUIRNTIN
= A o~ o A
3.1.5 WHTENIATRNNBLATANINUIAREN  4.80 0.44 NNNFA
WNaWRB BN N AN HEN198519459A LAY
WIANITNUAZHAANONEN N9 EEY
ARALIIN  4.80 0.26 NINNGA
“I 1
A15149N 4-2 (Aa)
. AHARLTIUTDE T eIy
IHUATIBLANTTLILHY — »
X S.D. FELALAINUNIZEN
3.2 Aun1sLlguiline (Orientation)
o a ¢ ‘dl
3.2.1 mnmmmummmﬁuﬂm 5.00 0 NINNge
- o
3.2.2 n7zuunng Mslguiln 4.80 0.44 NNNgn
Orientation
, o
3.2.3 NITUINNTNANNMINIZANFD 4.60 0.54 HInNNgm

ATNATNNTNTDIE eI
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a a
eaziatANIIUIzINY

AYNAAWITRE T 0y

X S.D. FEALAINNMNZAN
3.2.4 NUUANANIINNANAINN®ENNT 4,40 0.54 N
A3 19ATTABAZUIANTTN
. o
3.2.5 WrENATRINaLATANINLIAGeN  4.80 0.44 Nnnge
AN U N NHEN178519899A LAY
winNITHUATNAGN NN EE
ANRALIIN  4.72 0.26 NN
d' 1
A1519N 4-2 (RAA)
— > o
. AN AALALT B TEIITNEY
TEaslaaANITLU I — »
X S.D. TEAUANNIUNITAN
4. 1ad8INIx 1IN FUUTULLAANDAIASIT
= % = a a
LULAZANAYENA LA EANIT WA FUETN
(Process)
4.1 Frunnsgianiailasuudag
(Variation)
411 mﬁ“ﬂmﬂmmmﬁmﬁuﬁsm 5.00 0 NINNGA
412 N9TUIUNIT N19AF196799¢Ta 500 0 NINvgn
(Motivation)
413 NTTUAUNITRAITNNNIZANAD 4.60 0.54 mﬂﬁﬁ;ﬁ
ANANNTDBRIE G
414 AnuAnanIINngaadNinwenne 440 0.54 NN
A519ATTALATUIANTIH
= A A o oy S
4.1.5 ATUNATAINAUAZANINUIARENING  4.80 0.44 NnNnga
WAL AN H AN HENITAINETTALAZUIANTINULAL
HARNGYENINIIEEY
ANRARIIN 476 0.28 NNvgn




94

AN9197 4-2 (Aa)

AYTNAR IR\ T Ty

a a
Az ANIUIzINY

X SD.  F¥AUAMNIMNITAN
4.2 E1un138519U3ANTTN (Innovation)

4.2.1 MANNTUAZUUIAANUFIU 5.00 0 NNNGA

4.2.2 NITUIUNT NITATNUTANTIN  4.60 0 NNTGA
(Innovation)

4.2.3 NILUAUNNTHANNIANIZANFD 500 0.54 NINNGA

v a

AHANNNTOUDIE] (T

4.2.4 Anuananssundaudsuyinee  4.40 0.54 NINNGA
NNIA319ATIAUATWIFNTTH

R S o

425 LAFUNIATONHDUASANINLAA  4.80 0.44 NINNGA
RANNOWBUN N NEEN194519899A 1A
WIMNITNUATNAANEMENIN9FEw

ARREIIN  4.76 0.28 NINNGA

AN9197 4-2 (Aa)

AYNAATILTRE Tty

a a
MeaziaLANIIlIzidY

X SD.  ITALANNMNIZAN
5. ﬁ@f%“ﬂE-ﬁ”uuma‘ﬂsmﬁumzﬁ“uqm‘émqqm?
BaURATINHENNTATINATIAUATUTANTIH
(Output) N19Ls=RRNA 2 A1
5.1 ﬂa‘mﬁumE-ﬁmmﬁuqm‘émqmaﬁﬂu 4.76 0.28 mnﬁlfcgm
5.2 UssllUNafuin®EN1a319495A  4.76 0.28 anniige

LAZUIFNTIN

AIRRNIIN  4.76 0.28 NINNGA
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= a
TeaziRaANITUsTiiu

ADHARLTIUTDIE T ey

X S.D. SLALIANHINNNZAN
6. JadgaunuIN11L91 (Feedback)
dsznaudiag nislidayatfaundulln
A2YUIUNITEAUAANIALASUTIBLLAZAN
gosnalulataauiluaiagiy wazilads
-] v v
TN 4 AN
6.1 ANAAWINIEIE\TENTTY 5.00 0 NNN4R
6.2 ANNAAILTRIE T 5.00 0 NINNGA
6.3 HARNONENNNIIEY 5.00 0 NN
6.4 NANITTANNHLN174519457ALAY  4.60 0.54 mmﬁa;m
WABNTIN
2 3
ANRALITIN  4.90 0.27 NN

AN9197 4-2 (Aa)

= a
MeaziagANIIlIzidY

ANTNAR IR\ Ty

X S.D. FLALIANHIMNIZAN

7. mathgtununisizaunisaauli14
cas Aa Y]
7.1 gluuuAa1aALA T UT ULILA T RN fae
walulatinoulua g3 Nawmuiney
NN9R319499ALATUTANTIN ANSTLINAN®

sepuLBtycynsa

v
7.2 dupeularnanssNtesIliuuAaNg

as a al 2 a a
WSULIMLLA AN Aen A luTati A HLTA5
LATH

7.3 gtunupaaAasutalLuATRNAae

walulagauluasagiuing

1
a

480 044 NNNgA

4.40 0.54 Hn

D

5.00 0 NINNEA
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AN9197 4-2 (Aa)

AYINAN IR T e 0y

a a
TMeaziagANITlIzIdY

X S.D. FLAUAININNIZAN
7.3 unupaadiafulisuuuasAngiag - 5.00 0 NNNGA
al a a di o [
WA uTat AN WA TILETH N AN BN TN TN
NN9R3NATIALAZUTANTIN ANFUTINANEN
seauifFrynynss Mvemunaulanuduldlf
Tun19tn I 194 nFuN199mNN9T N8R 1
Y a
1Hasq
2 3
ANQALITIN  4.73 0.29 NN

aNANTT 4-2 naannIsLssiiunnusnzaNTesgULLL anEdnaTiny A1uam 5
YinunansUsziiupnuimnnzanegluuuAaafa suiluuasAnfaamaulag A uy
SR WRUNTN 2N 98519899AUa 2 us AN sy AvsuinAnEnszaulTmT (Lan
pnadAlsznay) amnnsnagtuanisilsziiulficn Taduaunuinimnig (Feedback)iladt
AUNUINIHUIT (Feedback) Usznawsiae mﬂﬁ%@g@ﬂﬂuﬂﬁuiﬂﬁmzmumimuﬂmqﬁ
wiutluiuaziusoamatulatimnuiluasadin uasiladatindn 4 fru aauwmnnzaune
lusziuanniign (X = 4.90, S.0. = 0.27) Tagnnsainenanunian uazai1aumumazwing
Aaauiug e (Input) waziadenssuaunisFauduuunanamasuilauuuazanfos
walulafannandussadian (Process) Sanumnzanetlussdusnniign (X = 4.80, S.D.
= 0.26) nathgUuunnsFaunsaeulUl froumanzaneglusziunniign (X = 4.73,
S.D. = 0.29) AuesAtlsznavaasglutuaatamaiutiuuuasAnfamatulatauiuasg
TR i‘m’mmmmmgimzﬁumﬂﬁm (X =4.72,S.D. = 0.05) kazh1uilaqen19a319

q

a dld dl o ! v & o = 1
"ﬂu[ﬂuqﬂ’]ﬁ“ﬂﬂLWﬂuqiﬂ@jﬂ’]ﬁ‘@?’N@??ﬂuqI?lﬂ??il (Key to Success) Nﬂ’]”lﬂJLMN’]t@Nfﬂ%lu

1
a

FLAUNINNGA (X = 4.50 , S.D. = 0.02) ANAAL
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= ¢ ad a a v = @ a a s o
4.2 AUN 2 ﬂﬂ']'JﬂL@’iuuﬁLLUUﬂzﬁNﬂ')ﬂLV]ﬂIuI@ﬂﬂ'J']NLﬂuﬂiﬂlﬂiNLWﬂwmu'\

€

4

NNHENITATNATTALAZUIANTTH ANTUUNANBTEAULTYYIFS
cae a - o = - = , P
ARNIALASUIY 33D FxULAANTBBNsgauaaulal] (Moodle Cloud) HauiiyLviFes
AUdsenaufqetianina3 11N ATaNNITNAUNITNARA NS UIWInI AT LAY
a al dld dgj a al % o [~3 =3
INEYNITANENALNNNUBMILATNANIINNNTELUTULLYIUINTATNNANALANAN T (STEM

Education)

Television and Radio Broadcast Cloud learning
|

Wang Cloud leaming udlAUABUSUUS:91A2 mudunau auil

kriangkrai palasonthi

rinfiFizanT

\?,fnﬂbﬂ Blogs wrfzamny

ANA 4-14 WA uAAAASFUT LA AN A TuTati AN U9 LATY

sznaulUBaunFauna9aasInI1TE NN UNITHARAI N TUI U TN ATLA Y
a al o al 1 al v d’l o al
WgNITANLAEN 91U 8 Unizau Tneusarunizau azilsrnavlyfaetiannilszaiunize
~ ° ' ° Y ' o = ~ o A
UANBLUNNELTZANUN WAZANUAKLTLANLN ABFMBENNHAIIUTBIUNANHINNARLARN

Wiy The star Uszanumizen
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Suu§nwunisou lneisununisoun 1-8 uusazunaus:nauluaiy
(WaKIUSITIUN VIUANOUKNIY IRTWRVIUZDAIE INUS:TIUN

— ‘ £ R R
athadnuienanysnd o lugutmifiseindiu

dathandesia
Chapter 1

| onmim 1.1

W onnsmsun 12

CYRC TR Sy g v e
L'l ¥ waFrnony naimd
z : &
RN fiswnsoganad

s Tnaimd iR ludunout Susagrannlunu Assi g nment 1

g FA N
suneuiivzmaan Tnsewssudisine luuneuimnvils

aadnufosanysol s lusudheifessiniy
dothendasia
b
& |wantto ?

The star 1

=] al a = R cAac A = 2 =
NIAN 4-15 ‘Ll‘VlL?ﬁluLL@:ﬂ@ﬂ??Nﬂ’]?L?ﬂug‘Lluﬂﬂ'nﬂL@?uu\‘iLL‘]_l‘]_l’ﬁzmﬂJﬂQﬂL'V]ﬂIuI@ElﬂQ’]N

SICENITERY
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Post-test

AN 4-16 LLLNAZAUNAU — NAITHUAANARFUTLLUA AN ATuIat ATy

CENAERY

v 1
uananideldwatnapduduiuaiiedalulanaanuiuasadsy (Aurasma) Wl
daqudoalunisaiiefanssunisFauiliifanuulanind Tnuaianisuuzinaes
c aI/ 1 = a = 1 A o K 4 A a
814798 uazn1sdeutumnaTulagiaonniiuasadin na1ape dnAnwiazsies lduelng

a o o Ly

LAFuaaFANINNINNg Follow Channel : Cloud Leaming dealifigdnnniidrydanunlat 16

:j o :/l a aa o % Y Ly o a =2
ATNUU 7 Mﬂ\i@’]ﬂl&%@Zﬂi’]ﬂﬂﬂﬂﬂ'}ﬂT@LLuzuﬁmQﬂW@W?ﬂQ@@u a1219¢1192A1791 ﬁ"]llllﬂﬂ\i

A | =
NUNNALNNE ILAAZ LN T
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WaRudryanuninvsialutiusinpaglisuniwnvsuauu Cloud learing
Wlruauwingu AURASMA davnniwiianduiauaudsula

UsznA

00HOD

diaudyanuolndiin

viuaansn 15 App AURASMA
doaffomiumiiiafioustald

@ a0 Download 2w wiTed adoned
Application AURASMA 16 Apple S
Store uax Google Play Store Il
L J
aansn’ly App
AURASMA dpaifiormaiaiiousia
Tanngunw

NN 4-17 kA Tulati AN Ua NIET N UUARALAT UL

cAagT A

nneAnmINanssniiuannInLazlss@nininaesaa1oMasullsuuuasANAae

'
I~ o o

WAUlaE A NI WAL AT IN AW UIY N Y N19AT19RIPALALTINHLUTANT TN A1USL

o

= o =
UnAnIse AU 6T

[

A4 lfiszuunisaenlugduuuaesnisdnnisFaunisden

e3¢

b

= o =

11 Moodle cloud 1utATasdaaduayunIsaunisany linaaaulsz@nsniniag

fiTnen tyAnuliian A1un1208NLULNNTERUNTAULWAL LazFUNATIA A1 7 7iNu

u

Watlsziuanininwuaztlsz@nsninaesszuuneuin U 1Huase ian1snesiuansfameng

delilil
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] a a a cfas A a v
AN9I9N 4-3  NANNTUTLRRANINLATUTTANTNINAAIAATHIN UL LAT AN AYE
wAlulatANITLAT AT NN AW U NN 74519499 A LAT U RN TTH

° o o K o =
duiudnAnenssAuTeyny6ie

_ NANITLUTELHY LA
$18N19 192N —
X S.D. ANNIANZAN

1. AIUNINIZLLNITABUALLUE 4.52 0.23 NG
2. ANINNITULNITABUAIUNITBBNILL 4.58 0.17 NNTIGA
NN9FHUNIEDU
3. U3 ANTNINAUIBIAANIALATUIN 4.32 0.57 1N

al v al a
LULAZANAENATUIAT A NITWA5
VATH

ANNNULAZLTEANTNINTRITTLL 4.47 0.21 1N

Tunnean

s Aas Aa

ANAN999 4-3 N13UsziiuANINLAITRVEN N AR ARSI ULLAZ AN ALE
AlUlaT AN UATUATH N AWMU NS N4 NATTALALINHZUTANT TN AI1UTL

o K o a o d’j & = |
dnAnwseAuFay s WauITY (agddsenausan) daaninnnzaninasonatlu

sAUNN (X = 4.47,S.D.= 0.21) WaNa130 1 IU8A71 WU ADLATNIZLLINNTED UL

q

NN39ANULILNNTIEIUNNTARY HANIMNNz ANt luszAuNINgn (X =458 ,S.D.= 0.17)

q

& Aac

dsz@ninanAuresaanmiasutisuuuazanfoenalulagnoiuduasadin 2aan
wanzanag lussduniniga (X =4.52, S.D. = 0.23) uazisec@NBnInfiuaeInaas
ac Aa = v = a a = 1 o -

wiuiuuuazanmawmalulatianuiuasugiu daumnnzanelussaunin (X =4.32

, S.D. = 0.57) AANATAL
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= Y =4 = ' o o ¢ ad a =

4.3 ABUN 3 NARNGNENIINIFLITEUNDULASURILTEUARIVIALATUUILLUASAN
= (g a a = s a [ %

ﬁ')ﬂLVIFIT‘IJT@EIF]’J’]NLﬂu@‘a\‘ll,ﬂ‘i&lLW’ﬂ‘INﬁNu’TVIﬂH%ﬂ']%‘ﬂ%”Nﬂ‘iﬁ'ﬁLL@%u’JI?lﬂ‘é"i&l

AusuunAnEszAulS e

A1S9T 44 [HANITLTHLNELATUBUHARNNEN NN EHUNEULASUAITEUARNIA
agc A I~ 1% = a a = o [
wiuiltwuuarandoamalulagacuidussudiunewmuineznis

A59A79A LAz UIANITN A uFutinAnsnseauRoyynee

ALY AR
HAFNO NS n o AzhuwAN X S.D. t Sig.
NNNITITEI %
NAUNITNAADS 27 50 10 3.53 1.26
) 18.88  .00**
PRINTNADD 27 50 10 8.69 0.64
=5 . 01

ANA139N 4-4 1HanITIFELINELATULUUNARNNEN 19N FaUT o ULA UAI T Y

= 1% s

W41 nguFatFaufaaaaamasulswuuasAndaamaTulatinonuduasadiuing
Wnuinwen1saseassALazuinnesy duiurinAnsesAuiliynyss Nazuuunadunms
NNNNIFEUMAIDEUGINIINEUEEN INRATNANAREVDIALULUHARNOVENNNNIEE WL

UNANENNAYARETBIATLUUNAGNYTEN19N9 e uNAdEeY (X = 8.69, S.D. = 0.64) 44N

o

ANRREATLUWNARNONENNN9EaUiouEew (X = 3.53, S.D. = 1.26) uanaliiifiudn n1g

cas

=l v a = % = a a2 dl o o
[FUUAIBAANIALATUINLLLAANA N ATUIAE A NI UATUATUINA W UNYINHENNS

al o = = o

ainvassAuazuinnesn AmFuinAnuwszAuBayayiss M Wi Fauinadugninianiseu

497U Wanisiansananen tlaeAn t,, = 18.88 WazAN p-value 1138AN Sig. NATWINS

ALY

£ a9 ' o o % o = =~
* %ﬂmﬂqu@ﬂﬂqf]ﬁqﬂﬂqﬂuﬂiqﬂ@ .01 LL@@QQL‘MQ'W N@@quﬁﬂq\‘]ﬂ’]ﬁ‘ﬁﬂuﬂl@q

—
e
22D
o)
2
o
o

*

= 1% & ac

Adl a =l % = a a dl
guNrauAaAaa AT Ut LuuazaNAtenaTulatAauuasadsy #

| o o

AUAUGINIINadNENNITEE N uEY et liEd1AnyneanaNsEAL 01

e
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44 paun 4 wansUssiiuineensa51NRsTALASUIRNSTNTIRIUNAN B TIT Y
a a P = [ a a ] [
Taeldsluuuaardnasutisuuussinsmnalulaganuiuasassuivanmun

NNHLNTHINFTTAUAZUIANTTN EusLUNANNTEALLEyeS

ANS9N 4-5 nanTrUseiiuinerennsaseassAuasuinnssnaesinAne N zawine 14

cAac A a ¥ = a a
gﬂl,mmmqmmum wuvaranAfemnalulagAuduasNdTy

AZLUWINZNNT Zasl
AT NATIALAY n AZLLULAN X S.D. Ay t Sig.
WARNITH
NanN1IUgsINU 27 45 39.29 2.93 87  10.30 .00**
5 . 01

=

ANANIeT 45 nantsUsdwinEensaineassAuaruianssueninAnEiinen
T ldgtuuumanamia UL wunazAnazinalulad anudussaduienaminegnis
A5NATTALAZUIRNTTN AMFLUNANENTAULBTY AT HATLUUAWINHNNIAS NATIALAS
winnssuannisdsziiuminannasalaaaau SlefiansoudedBresazuuwnE L
59 UALIANT TN WU TnANENTl AR I IR LN AL (X =39.29, S.D. = 2.93) 4
Andufaaay 87 uaasliiiiudn nisausaaaatamasuiisiuuasAnfenaTulagnanu
s asuiieimurineenisaseassfuazuianssy AuFurinAnmsyaulToy s M0

= o

W BUUNNNHEAUNI9459499ALATUIANTIN aNINNTRATUNANAN t Taeen t,

ATUITUY

—2

= 10.30 LAZAN p-value 178A1 Sig. NATUIIAR A1 .00** waaeliifiudnanisdszifiu

o
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3. NANNTILATIZUANIAINENNNNE ATRNUIARNLUA LAZANAN AN UIRITaA DN ILLIL

TARARNONEN19N9FEY

AN5I9N A-3 ANANLINNIE ATRIUIARNLUN LAZATAIHN TN UIRITAAN DN LLLSANA

AugnEN1eNiEeU (n=27)

. ANAINENNE ANUNNE ANBIUIRRILUN
UApHDLU q Pq
(p) (p) (r)
Safi 1 0.48 FNILNALUNNY 0.40 0.52 0.25
Yiafi 2 0.40 gNdNENBLINN 0.29 0.60 0.24
Yiafi 3 0.51 FNILNALUNNY 0.72 0.49 0.25
Safi 4 0.55 FINIILNBLUNNY 0.43 0.45 0.25
Siafi 5 0.25 Aaudingen 0.43 0.75 0.19
Yiafi 6 0.44 FNILNALUNNY 0.29 0.56 0.25
Siafi 7 0.48 gINIILNBLUNY 0.43 0.52 0.25
Yot 8 0.51 gNdENaLINN 0.57 0.49 0.25
Yiafi o 0.40 gNdNENB LN 0.28 0.60 0.24
Siafi 10 0.62 ARUdNgdNe 0.43 0.38 0.24
Yo 11 0.66 ABUTININE 0.58 0.34 0.25
Safi 12 0.40 gNNINENDLUNN 0.43 0.60 0.24
Safi 13 0.40 gNILNALUNNY 0.43 0.60 0.24
Yafi 14 0.33 ARUdNEN 0.28 0.67 0.22
Yo 15 0.48 gNILNALUNNY 0.43 0.52 0.25
Yol 16 0.48 gININLNBLUNE 0.43 0.52 0.25
Siafi 17 0.51 gNdENaLINN 0.43 0.49 0.25
Yol 18 0.55 gNIENLUNN 0.57 0.45 0.25
Siafi 19 0.51 gNdNENBIINNY 0.43 0.49 0.25
Sai 20 0.48 gNINENDLUNN 0.43 0.52 0.25
Yafi 21 0.76 ABUTININg 0.40 0.24 0.18
Safi 22 0.65 AaUTNgdNg 0.57 0.35 0.23
Sof 23 0.51 gNdENaLINNY 0.15 0.49 0.25
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. ATAATNENNgNE AMNUNTE ANBIUIARLUN
UpHaU q Pq
(p) (p) (r)

Siafi 24 0.40 gNINLNBLUNNY 0.28 0.60 0.24
Safi 25 0.40 gNINLNBLUNNY 0.28 0.60 0.24
Sai 26 0.37 ABUEN9EN 0.28 0.63 0.23
Safi 27 0.44 gNNNENDLUNN 0.28 0.56 0.25
Safi 28 0.51 FNINLNBLUNNY 0.43 0.49 0.25
Safi 29 0.48 FNINLNBLUNNY 0.43 0.52 0.25
Siafi 30 0.33 Aaudingen 0.28 0.67 0.22
Yo 31 0.33 ABLEN9INN 0.42 0.67 0.22
Safi 32 0.40 gININLNBLUN 0.42 0.60 0.24
Safi 33 0.44 FNINLNBLUNNY 0.57 0.56 0.25
Safi 34 0.48 FNINLNBLUNNY 0.57 0.52 0.25
Saf 35 0.48 FNINLNBLUNNY 0.42 0.52 0.25
Yot 36 0.59 gININLNBLUN 0.57 0.41 0.24
Yot 37 0.55 gNNINENDLUNN 0.43 0.45 0.25
Yiafi 38 0.48 FNINLNBLUNNY 0.43 0.52 0.25
Safi 39 0.33 AaudingEn 0.57 0.67 0.22
Saft 40 0.51 gININLNBLUN 0.28 0.49 0.25
Yot 41 0.51 gININLNBLUN 0.43 0.49 0.25
Yo 42 0.51 gNNINENDLNNN 0.57 0.49 0.25
Yo7 43 0.40 NN NDLUNNE 0.57 0.60 0.24
Sad 44 0.44 gNdNANBLAN 0.57 0.56 0.25
Saf 45 0.59 Z1NINLNDLANE 0.43 0.41 0.24
Saf 46 0.44 S1NINLNBLANE 0.42 0.56 0.25
Yot 47 0.59 ENNINENDLUNN 0.57 0.41 0.24
Yiafi 48 0.40 NN NDLUNNE 0.43 0.60 0.2
ot 49 0.51 LININENALUANE 0.42 0.49 0.25
Safi 50 0.55 gNINLNBLUNNY 0.43 0.45 0.25
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AINAN3199N A-3 HkLLTaNadNn nEN1ansEew 219w 50 de lUFeszinnAt A

1o

g1ndel (p) A1anK1aauun () teeldiRadnRAmeiia 27% 199LAad (7037, 2543: 158) WATAN
AT s W asLLLNAaaLRIaTuTneldgmns KR, 2199 Kuder Richardson w&21inunisL
WnauTiaail LnawaiAnANendneesdieaay (p) 887214919 0.20 0149 0.80 WAZANIBIUNA
. 4 4y iy . 5 : 4 2

A (1) AN 0.20 TedinaauenunIsuIAMNINAIUIL 50 48 LazANANITaN e

LUUNAReLYIARTUREN 0.965
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