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ABSTRACT

The STEAM education by web application with internet of thing technology to
enhance creative thinking skills in computer graphic design was regarded as the
research and development. The first aim was to study the current situations to find
out the guidelines on the development of the STEAM education by web application
with internet of thing technology to enhance creative thinking skills in computer
graphic design. The research found that the current education management consisted
of three aspects: 1) the national qualifications framewaork for higher education whereby
students had sound understanding on computer graphic design and systematic critical
thinking skills; 2) computer graphic design skills whereby students were equipped with
sound understanding and graphic design skills using the negative space for a balance,
position of work pieces, contrast for creative work, and motion design; and 3)
knowledge and ability as required for an occupation of graphic designers whereby it
was found that students possessed the ability to cope with the problems, marketing
communications, printings, and digital designs. The problems related to education
management were 1) computer graphic designs whereby students did not have enough
understanding on scales and ratios for a design regarded as an essential foundation for
producing the packaging containers and 2) knowledge and understanding as required
for an occupation of graphic designers whereby students still lacked an imagination for

creative designs.



The second aim was to develop and evaluate the STEAM education by web
application with internet of thing technology. The results of research revealed that the

STEAM education management by web application with internet of thing
technology in computer graphic design (CREATE Model) as approved and
recommended by five scholars through the focus group discussion contained the
following six components:

1. Create: establishing the education system for management of contents and
goals.

2. Refine: adjusting a new environment for creativity-based learning.

3. Learner Experience: providing learner experience with creative thinking skills
for designs.

4. Art: adopting the art-based education for the development of creative
thinking skills for graphic design.

5. Technology: applying the technology by web education to connect the
computer-controlled cutting machine.

6. Evaluation: using the work pieces to evaluate the student’s design ability for
the packaging containers.

The third aim was to investigate the results of STEAM education to enhance
creative thinking skills in computer graphic design. The findings showed that after using
this approach in the course of Computer for Design and students were assigned to
design their packaging containers by collecting the scores from their work pieces in
three different periods: pre-study, post-study, and two-week poststudy, the post-study
scores were higher than the pre-study scores with a statistical significance level of .05.
The two-week poststudy scores were higher than the pre-study scores whereas the
post-study scores and the two-week poststudy scores were not different. These results
therefore indicated that students under the STEAM education for creative thinking skills

in designing the packaging designs had their learning retention.
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.1 a & o 14 A
Woia1w uardlatdnausly 2 uuu Ag
4.1 n1saeuwuuleu (Expository Approach) unsasuiagasidud Jouminug
19 9 Merualidudiseu Inenisldunaiminginsnisiseusnaigegias wu nilsdensans
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Y 9 Y
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wianguii3euasdiosinnsananingUszasd Womuargnsmansnisaou Ssanunso Baneu
5]

6. nsrimuananFou (Allocation of Time) Msfvuana3outuegiuingusasd
o anufinsuimauazanuansnsonaenunuaulavesizon

7. matvunrwavewesan Loy (Allocation of Space) Houssuunilagialy

a Y a

wilf{Fouuszann 30 - 40 au TuriesasilfedmiugiSou Wedwiuagnszany Trodina e
fuiumnzanfunsaeuluuUsIeeuseaarlsivsnzauiunisaeuildunsmansuuy du 9
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9. nsUseidiunanisisew (Evaluation of Performance) wunisuszifiunanissenus

1 v

YoeEiTeY WansIvaeun 1 disulasunnuivielianufsuwladldnmingussasnag 13

iiedln
10.M3Asetoyadaunay (Analysis of Feedback) tlunisfiansauiiiensivaey

mdgunnsaaieusuusulunsly

Gerlach and Ely Design Model, 1980
(o [

5
Determination l
of Strategy
Organization

Specification of B

Content

1

(C) 2007 Katrin Becker. All rights reserved.

AWl 2.1 FULUUMSIRININISISBUNNSaauYed (Gerlach and Ely. 1971)
i Katrin Becker (2007)

e

Brown and Others (1986) lafiaiunszuunsiseunisasuidnbigiseuilidugudnans
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lumsiseunisasulag H15AMUINIMALTTNTS U VRSB ULAL ALY wle
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Dick, W, Carey, L. & Carey, J. (2005) ta@uauuifnliin nagnslunisdnnisiseunis
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1. AAnTIuABUNITSBUNTADU

2. MydausasaumelunIsseu;

3. Matdusulunsiseuiveaisey

4. NIVAEDU

5. NNIAAMIUNE

Tneiifunoudeslumsesnuuunsaousenidiu 10 Sunauie

1. ivuAgaaruenIsaen (Identify Instructional Goals) Wun1sinunaI1u3
mnev0sNTaey deesimuilaandoetuadtulmIIen1snIAne antufiviing
Anszinudndu (Needs Analysis) wagdiasIeviEisen

2. AATIYN15a0U (Conduct Instructional Analysis) LIun153As1E%n15A w38
JinseRtunousniumsaey wamﬁmiwﬁmiaauﬁiéff\mﬁwmmm{%aqmﬁmmiﬁﬁ]
(Task Classification) M1danwMzUBIYALINIIENITHRY

3. ﬁmum‘wqaﬂﬁuLﬁ'uaqéfuLLammé’ﬂwmmaaQ’L%u (Identify Entry Behaviors) 91
Hu fFeuszuile fuguenudifeda

4. Fpugnyemnenisieu (Write Performance Objectives) @aidugesjaving Lamz
NIDYNYISTINGANTTY LLagaamﬂa”aqﬁ’mgmjwmmwsaawﬁaﬂﬁﬂwﬂ R

4.1 FlsfiunnennsiSeunisaeu

4.2 \Quwunmslunsnaurudnaninuinaounsiieu

4.3 Yuuwmslumsasswuunngeu

4.4 eSS euageiignslanang

5. @5uuunageud LN (Develop Criterion Referenced Test ltems) Wieuszdiu
NNSLIIUNITADU

6. ﬁ’wmqmsmam%miaau (Develop Instructional Strategy) Duwsunsaeudizae
Tigiseuseuslaegralivseansnm

7.Waukaziaendannisifgunisasuy (Develop and Select Instructional
Materials) Viededsfusiuazdelansim

8. eanuUULarIAN1IUTEIA U ¥ 1915 8U (Design and Conduct Formative
Evaluation)

9. 89NLUUNITTANITUTELT UNa 945 81U (Design and Conduct Summative
Evaluation)

10. uAlvusudsanisaau (Revise Instruction)
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Writing
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objectives

Developing
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Developing and
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Analyzing learners,
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Designing and
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formative
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i

!

A Designing and
conducting
summative
evaluation

fia: Dick, et. AL (2005)
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L \
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1.
8.
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ﬁﬂmé’ﬂwmmaqg’{ﬁau (Learner Characteristics)

ATIEALUIMILaEN13NY (Subject Content Task Analysis)

ﬁmum@ﬂizmﬁmiﬁsu (Learning Objective)
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10. Ne@pUNDULYU (Pre-test)

2.1.3 quppulunsiauguiuunisiseunisasu

LuImnetuneuMsRFULUUNSSgunsaeuliagavanvanganunse agu

TumpuNTIRINIFULUUNMSSBunsaeueeniy 4 Tuneudsll (31378 nyves. 2553);
(Joyce and Wiel. 1986)
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4. duseUszanuiugly Weussinanatoyaudd nadwsazgnasludeld


https://www.rfpage.com/what-are-the-major-components-of-internet-of-things/

34

o D
-3
¢
¢
D ¢ N
\ y K /
AL ‘ -
-4
4 ~

o6

D ® ¢

R

%

299

0o

S

(&)

o0
had
) o ¢
> ¢

b

DO\

AR 2.8 ANTINANTVINTUYBIBIAUTENBY Internet of Things

fian https://www.freecodecamp.org/news/introduction-to-iot-internet-of-things/
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Yaqduladinisu loT unldlunainvansguuuy wilnediulugjaslilaldlagnseiu
= ! I ° v oA o s A o %
nsispunsaey wiazlunistihvszendldiatisaiieUsgaunisel vietnauedeyaly
anunsaluenvieaiieu Informal learning environment Ly Jldnwafinssnaia1unsaly

[ LY

aundnlnuudesueaisifuingdauanals Tnglifosidrmiiinduesungliits 1o
annsaldausninuaunuiiaundnuiin Smart tags 19U QR code, RFID (Radio-frequency
identification), NFC (Near field communication) #38 Ttwalulad AR (Augmented Reality)
Tnewsannsaviudeyadiuvensuuuandifeugluivingdasandunanieddu sawnse
Taunsnlrudndsdonausziimans vosinglusiu Tusaaniu o113 sgnaina intel
Education. (2017)

nsldansnuin waz AR lumsdansiseuntsaoutiuasequdlddnmsinviuayide
funnegedeaiiot ns1easequdanisdanisssunisasudiowmaluladfina1Iunnuanug
p8n119INN1IANYIlUNgUYas Ubiquitous computing/ Pervasive computing ﬁmmﬁqmi
\Feusedeansvasnonfineininegludsinesoumiluiinysysriu aoufamesvuiaian
fasdeudetumueed Sensors iilaifiudeyaisinegsaudaue axdeastuldnnd vl
lingaanmaidendenaransalivssloninndoyauarnndousotldnaoniia
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mamﬂé‘{q Vlﬂﬁ nnIa1 (anything, anywhere, anytime) #1128 Ubiquitous computing L3u
AONNILMBS d@usinailerii (Embedding computer) lulasaeulnsatass (MCU) aunsnlnu
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Auihomealugiisemaniuansneiunszawegimvsema swgladeninanenisiuaeuniag
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(Integrated Instruction) 1y STEM %30 nstatawndumdn PBL (Problem-based leaming)

2.3.4 msaansiseunsaeulaglidumasiin oaul Se(loT-based learning)

1. nMsdaununsisulusunsy (Programming/ Coding)

ns@euldsunsnduineeiinGouailmisufiasossidosmnnidunsdeliin
Anaglissuululssmadaingulaiinisussyivimisuresiiameswasnseulusunsuly
Tundngnsd uuszandnu i eWmundnenn @unw (Literacy) n1381u n1sidou uas

WAy dniSeuanansaisuleusite arelusinsun1wininneu 18w WWsunsy Scratch
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2. MSEUAU AINdansuaznalulad (Science & technology)

AannaINt IR saldUsE e Tayasine e TnSeuaNITe
Sewslumsiiudeyaluguuuuse Adudaay nsml amate Snnsdsanunsald RPi w3e
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& a = a P & A 29 vy o A o v A H
anuduluay Welugulddauiuieamenldtoyatdugluamuauvsedenulviaiessn
fulglvingnu

3. n3seuiuuutinyszdug (Tinkering/ Making)
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4. wmalulagiaduld (Wearable technology)
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2.3.5 Aangseuldannisseuiiedumesiinaanis

1. dadSun1si3euisauiu (Collaborative learning)
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seUszamduiiaatnvans 195030 Uszneu muauiasedile wils aemdans Wedsvam
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anganglin yitades Uinidaades adnanuvinieuiusenitane (Gender equality) 910
HaNTITEAN R NUINANYIazaulavse LA Aumalulad pouRiames u1nnILne
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2. @519viaal38UdINTYL (Creating smart classroom)
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3. uhlvdyvlaeldtiguduvan (Problem-based learning) Jamiugaizusiu
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2.3.6 NANIZNUNINAIUNITANEIVINSETaUNTSaaunldmaluladdumasitinaan

AT UUSELNANIE WA UILALUTENANRIUILAINITVIAULLaLA 82A UNTS
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6. Cloud Computing v v v 4
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2.4 AMUANE519853A (Creative Thinking)
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AWN 2.9 JULUUANUARATINATIAYRINEG U8 Guilford

fian : https://www.creativityn.com/publication/no-1-wrong-assumption-on-creativity/
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The Creative Problem Solving Process

(=]
/ NEW CHALLENGES
nusAatku

ACCEPTANCE-FINDING
sausSuwan
wgou / Auwu

) FACT-FINDING

SOLUTION-FINDING 3 e
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, Auwuflaou . A

PROBLEM-FINDING

IDEA-FINDING AdWAUEU Auwuldeyrn
Soauuagiu RUINE

AT 2.10 JULUUANUANAT1NETIAYRING WY Torrance (1961)

N uivavakavLazlaunu
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noufvesaluly Edward de Bono. (1968)
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1. n15AAUBNNTOU (Vertical thinking) “u1edly N13AALTIATINE N1TAAA I8

T IULAZNITANMILATIABIVOIIDNIINIINIFER S



47
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Lateral Thinking Vertical Thinking
C RANDOM OSBORN’S
STIMULATION CHECKLIST
UNTE;E;;(‘\J ED RELATED tDEAr)
CTHER PEOPLE’S :

VIEWS

FUTURING

The

Brainstorming
Process

Free Association
(Unstructured Idea Generation)

A 2.11 SULUUANNARES19ATIAYRING B ved Edward de Bono
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NQ8iYas Osbom. (1957)
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sreglaun 1) NEUMSSeumMeIULUUNITTEUNITaURUY CREATE Model 2) ndansiseu
waz 3) syazfney (2 dUnvidonn) Iiuaagusil
nstinsgideyaiidunisaasumainuuanaiei ldannisiagnduisnig
WisuisuAindsvesiuusa 1 d Mdududsdeides uazilosnnindumsiiasei
AuuUTUTIUTaNeNe wuuTatndsfidudsdaszannnndt 16 fefuiedesfinnsan

ANMUAUNUSTEUINIILUIDASTLANDUY NAAINNIINAFBULARAINITI9N 4.11

a1519fl 4.8 HANIVAEDU Mauchly's test of sphericity

Within  Subject | Mauchly’s W Approx.Chi- df Sig | Epsilon Greenhouse-
Effect Square Geisser
time .609 13.879 2 .001 | .719

A15197t 4.9 Wan1TMedeU Test of Within-Subjects Effects

Souse Type Il Sum of | df Mean F Sig
Square Square
Time  Sphericity Assumed | 618.822 2 309.911 1158.837 | .000
Greenhouse-Geisser | 618.822 1.438 431.015 1158.837 | .000
Huynh-Feldt 618.822 1.493 415.237 1158.837 | .000
Lower-bound 618.822 1.000 619.822 1158.837 | .000
Time  Sphericity Assumed | 15.511 58 267
Greenhouse-Geisser | 15.511 41.704 %3 [
Huynh-Feldt 15.511 43.288 .358
Lower-bound 15,511 29.000 .535

INATN 4.11 NaVeINISIATIZIIUNA Multivariate Test WU bliAnN1IENT

Y

nau? .05 Fereaviinisusuen F lunsitasieiideya Manova lagiiansanen Epsilon wuid

A1 F #1n71 0.75 39l9UTUAn F 89 Greenhouse-Geisser lun13itasizvideyalagen F

aaa

Wiy 1158.837 fdedAgnisadan .05 aguladnazuuuvenisoensuudunuluusazase

'
aaa [y

vseluldazylIainuuanaiuegiitedAyneaiiinsedu .05 uansiguuuunis
Boumsasuiifiselflundunaasdinadesuusnadulslasunussezinavesnslasu
Treatment IuﬂizﬁﬁwudﬂﬁﬁaﬁﬁmLﬁuﬁazﬁﬁLﬁumimmamw@w%aLﬂ%ﬂULﬁﬂumwé’q
(Post Hoc Procedures) Litenaaauindlglaunnseiutis lagfiansanainaanisiinges

Pairwise Comparisons #a.duisn15ues Bonferroni famnsneil 4.13
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1591 4.9 JATIEY Pairwise Comparisons NAABULALIUSE LB UNARATLUUTEE

)Time | (NTime | Mean- Std. Sig.b 95% Confidence
Difference Error Interval for Difference
(-)) b
Lower Upper
Bound Bound
1 2 -5.533% .150 .000 -5.913 -5.153
3 -5.600% .156 .000 -5.997 -5.203
2 1 5.533* 150 .000 5.153 5.193
3 -.067 .082 1.000 -.275 142
3 1 5.600* 156 .000 5.203 5.997
2 0.67 .082 .000 -.142 275

Based on estimated marginal means
*The mean difference is significant the .05 level.
B .Adjustment for multiple comparisons: Bonferroni.

¥
Y

‘U’]ﬂ(ﬁ]’]i’]ﬂ‘ﬂ 4.9 mmmasﬂmamimaaﬂmmu wamsamiwvmaq Bonferroni)

o w

1. AzlUUaaSel (Posttest : 2) geninnewieu (Pretest : 1) agnslitadAnmng

aad

anAseAy .05
2. AZWWUNTNAABUMAASEUAY 2 dUA (Follow : 3) gandnneuntsiieu (Pretest
: 1) pthailuddyneainnsesiu .05
3. AZWUUMEASEY (Posttest : 2) MUAZIUNTNAABUNAAUSEUIY 2 #UA1M (Follow
3) ldunnsineify duuansindnnwfiFoudisgukuunsiFounisaeunuuaiudnyiie

duatunuAnasnassAlun1sesnuunaasusIIdusidinuamulunisseus
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AAgTostutuneunsiaALAREE19@5IAlUNNSERNILUY LaENaNSEUNTEalTEnY
019158 aouluavieeniuuinngeannssIiaiansiuay 7 viu Tasuuuduntsaluuui
Tasaads aguldsreguuuunsiiounisasutvuadu@nusme iuleundiaduildinalulad
Sumedidn sevl 39 WoduaduanuAnadnassAluniseonuuunsuiamesnsiln Adasu
FuneularesdUszneuly 8 Tuneulszneuluge
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. Aenanamsiensie (Thing)

. duwesiia (Thing)

. N157523@0Y (Validation)

o N o U BAVLWoN

. NsUsuiiuna (Evaluation)
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