—_—

May-August 2026, 4(2), e4205 Journal of Computer and Creative Technology I==f I‘-=I=j4 ISSN 2985-1580 (Print)
DOI: 10.65205/jcct.2026.e4205 Myasaeuimesuazinaluladadneassd =/1=’ - ISSN 2985-1599 (Online)

(Research Article)

Development of a Learning Management Model Based on Engineering
Design Processes Integrated with Artificial Intelligence Technology to
Enhance Creative Thinking and Problem-Solving Abilities of
Grade 8 Students

Atthaphol Klomrak"" and Siwanit Autthawuttikul?

1’2Department of Educational Technology, Faculty of Education, Silpakorn University, Nakhon Pathom
73000, Thailand; Email: 1klomrak_a@silpakom.edu, 2au’t’thaWt,lt’tikul_s@silpakom.edt,l

‘Corresponding author: Atthaphol Klomrak (klomrak_a@silpakorn.edu)
Received: 17 June 2026; Revised: 4 August 2026; Accepted: 7 August 2026; Published: 29 August 2026

Abstract

This research aimed to (1) investigate guidelines for developing a learning management model
based on the engineering design process integrated with artificial intelligence technology, (2) develop the
learning management model, and (3) examine the effects of implementing the model. The sample
consisted of 30 Grade 8 students, selected through purposive sampling. The research instruments
included an expert interview form, lesson plans, a learning management model, learning support tools,
a creativity assessment form, a problem-solving ability assessment form, a learning achievement test, and
a satisfaction questionnaire. Data were analyzed using mean, standard deviation, reliability coefficients,
and t-tests. The findings indicated that (1) the development of the learning management model should
integrate the engineering design process with artificial intelligence to support students’ thinking, analysis,
design, and product development through project-based learning and authentic problem-solving
situations with ethical considerations. (2) The developed SUTLUM Model comprised six stages: Survey,
Understand, Think, Launch, Upgrade, and Manifesto, along with four key components: teachers, learers,
Al tools, and learning modules. The model demonstrated a very high level of Quality (M = 4.65, S.D. =
0.47). (3) The implementation results showed that students’ creativity was at a very high level (M = 31.90
out of 36), and their problem-solving ability was also at a very high level (M = 21.60 out of 24). In addition,
students’ post-test achievement scores were significantly higher than their pre-test scores at the .05 level,
and their satisfaction with the learing management was at the highest level (M = 4.68, S.D. = 0.46).
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1. uni (Introduction)
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dnmaseuisiunumdiAglunsiandiseulugedia laenslimeluladiaialunsdaniniGeugdieaing
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vauziieafunsusegndltimalulad dyauseAvgsufuniseonuuuionssunisiiou i mnzauaiunsa

[3 of 22]



—f
May-August 2026, 4(2), e4205 Journal of Computer and Creative Technology [-=r r™ r= [SSN 2985-1580 (Print)
DOI: 10.65205/jcct.2026.€4205 Msansreuiumesuaznaluladaieassd J = ISSN 2985-1599 (Online)

(Research Article)

PreduasunisAniiangrinssouinudnenmeesdisou uaznisldinalulageg1adiansugyiuliegied
UszAnSnm (Autthawuttikul et al,, 2024) Gaeviouliiuin msysanmmaluladdegusziuglunisdnnig
Fous ddwdrdydeniswauinued suduluanissui 21 veui3eu uavasandestuunuufuinis
sutlyauseRuguiand ne. 2565-2570 Tsjsdaaiunsly Al iesnszdunuammIAnYILag TR
mau@ﬁ'aﬂﬁaammﬁ”aqﬁ’umiLﬂ?{ammawaﬂiaﬂiuamﬂm (Ministry of Higher Education, Science, Research
and Innovation & Ministry of Digital Economy and Society, 2022)

1NN3TANIsiTeuMsaeusIgIvInalulaguazuinnssuidsaineassd 1 vadlsuioudiuuuls dune
wuRy Ymiaaaugisnd lunaSoudl 1 Insfnwn 2568 wuin dniouduisendnudi 2 duidodiie
sunuAnasasstazanannsalumsuitiym TaefhdadafulnAndy 1iaauAeiiEy mnuedesuad
anuBangu wagliausaimuunanlugnanuidugusssuldenadanu demalsmamsiSousliduluny
Wvaneresedn UssnoududesifndunaFousasdeniiaseuaquitamanguinas maufod sl
FnRvnssuifiomuinuedinandwiudunsidlidiudnonm anmigmdnanasioulsiduin msdans
Seuslugvwuuinuddliaunsedaasuanufnasisassduaraiuaunsalunisuidymuesiseuldegiady
szuu Fsflanududulunistaungvuuunisdanisifoudiaunsaduaiumsimuinnudnasiassduas
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fewn il itelddldianguuuunisdanisioud SUTLUM Model faduguuuunisdaniaifous
MINNTEUILNITERNWUUIBTAINTSuTwiumalulag Uy Usedivg lagldlugan1siSeuiuu Google Classroom
509 “a$19assuinnssusg EDP & Digital Tools” Wudeatuayunsiious ileduaiumiudnaisassduas
ANuasatunsuAlgmuasinEeu HaunsysanIsnssuIunMsteui B iaTiudunsldmalulagaisa
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udnnssy uazUszgndldaulunsudtymluaniunisaladsldogramnzay vuzidodtu agvimdiidug
g118ANAEAINIUNTSBUS (Facilitator) TnemagliAuugi nseAunsaAn Annuanui1miveiseu
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2. WMaUsrasAsuIVY (Research Objectives)
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auloUUR (Experiential Leaming) ka¥N13A1T09AIINWANG 1958 NI19UAAE (Individual Differences)
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n3TUIUMTERNLUUIBSIMINTSY Ao nsvuaunsuddymetiadussuuilidelenal i iFouysanns
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FBsliaunsanevauesdennudesmsnelitediinvesaniunisalassimuaeludindszdriu Taonszuiums
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FerelifiTouannsouszy ndldanuiuasinusainvarnuatsanvlunisudtgymludinas aldegied
Us¥aAnSamuazdafu (The Institute for the Promotion of Teaching Science and Technology, n.d.)
3.3 malulagUayay1uszhvg

Jayry1Useaug (Artificial Intelligence: Al) Aoavmiswesinganisaouiiatmed iy simunszuunie
in3esdnslianunsavhauldlndifssyed Tnefiawanunsalunisifous msfn nisdndule msuitiym uas
msUsziianadeyasgeliuszdnsan Al lunsinsziuasdnnisdeyaldegasinsy widwdidedinlusmunms
FUsiBeonsual Ussamduda uavn13dndulaiieasusssu (Russell & Norvig, 2010) ANuEIN15avR Al @11750
wisoeniu 3 sedv Taun JgyguszRugiBauau (Artifical Narrow Intelligence: AND aiiu Al ivhaueme
duluveulundia 1y Chatbots 130K ¥1889a5 827 nouauoaA1d slan1z (Russell & Norvig, 2010)
Hayausziivgnly (Artificial General Intelligence: AGI) Faifu Al iansaieuiiagyihaulsvainvaendne
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3.4. ANUANES19ETIA
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nsAneg1emaInmany JsdenadesiuuuIAnues Torance (1974) fussinanudAnaiisassdidunmausa
TumsAainarnuansuazannsaiauld annsdunsgsiwunAnaiunsaaglesdusenauls @ du ldun
1) AnuAn3EY (Originality) e AruaunsatunsaswAaludfiunnsng 2) Anudnngeuads (Fluency) fe
mmaansalumsAnldvannmateiuImset el 3) mmAndangu (Flexibility) A Auannsalunisusu
yuNawarISAnlAvaINTaTY uaz 4) ANuAnazdenave (Elaboration) fla AMAINNIAlUNT VL LA ALY
wuAnlsitiseazBnauysaibey
3.5 Auasatunsuidsyin

ANuaunsalumMsuAlym mnefs anuaunsavesyanalunsssykasyinaudilalgm siusiuuae
Anneideyaiiiieades finsanuunmssemadendng 9 faduladenismsfivnzan wagdidunsudtym
ografuszuy el iussqidmaned fusldegaiussansnm lngerduanuy nvgmsdn uazmsdnadula
ogafliapa (Polya, 1957; Jonassen, 2011) 9INM3ANYNTIUNTTIMALEUATITIULIARTIABITRY anansnagy
asAdsznouresnuausalunisuidamld 6 funou leud 1) msszyiygm 2) msnunadeyaiifeides
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4. NIDULUIAMNIIUITY (Conceptual Framework)
N1IRAILITURUUNITTANISIT BUS AuLWIAANSEUIUNITRRNRUULT T AINSsUS A umAlulad

Hyguseivg Weduasuanudnassassduazanuanansalunsuddymvesinssudussendnudi 2

finseuumAnlunsimuniidaamesinnuun ngul weevdnnsiiieades fuandunmuseneudeluil

identification, information gathering, solution design,
planning and implementation, testing and improvement,
and presentation of results or products.

Engineering Design Process Artificial Intelligence Tools
i | The Engineering Design Process (EDP) is a systematic The integration of Artificial Intelligence (Al) in instruction
approach to problem-solving used to develop solutions supports the Engineering Design Process as a co-learning
i or products in a structured sequence. In Creative tool that enhances knowledge construction and student i
i Technology and Innovation 2, it is applied to guide engagement. Its application is categorized into five i
students in creating tangible outcomes. It consists of six dimensions: information retrieval and analysis, idea
stages: problem identification, information gathering, generation and design, prototype development,
solution design, planning and implementation, testing evaluation and improvement, and presentation of
i and improvement, and presentation of results (National outcomes (e.g., ChatGPT, Gemini, DALL-E, Canva Al,
STEM Education Center, 2014). Kodular, Python, and Gamma).
Creative Thinking Problem Solving Ability
The creative thinking ability of learners refers to their The problem-solving ability of leamners refers to their
capacity to generate original and appropriate ideas for capacity to identify and address problems
problem-solving and innovation development. In this systematically. It is assessed using the framework of the
study, it is assessed using the Torrance Tests of Creative Institute for the Promotion of Teaching Science and
Thinking (TTCT), consisting of four dimensions: originality, Technology (IPST, 2014), based on the Engineering
fluency, flexibility, and elaboration. Design Process, which consists of six aspects, problem

Development of a Learning Management Model Based on Engineering Design Processes Integrated
with Artificial Intelligence Technology to Enhance Creative Thinking and Problern-Solving Abilities
of Grade 8 Students

v

Learning Management Model A learning management model developed based on the Engineering Design Process
integrated with Artificial Intelligence technology. The researcher developed the SUTLUM Model, which consists of six
stages: Survey, Understand, Think, Launch, Upgrade, and Manifest. The model comprises four key components: teacher,

learner, learning module,rand Artiﬂcialﬁlntelligence technology.

.
v v v v

Creative Thinking Problem Solving Ability ] Academic Achievement Satisfaction

Figure 1. Conceptual Framework of Research
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5. A5AUU9UI (Research Methodology)
5.1 Sunaunsie
n153deafelidunsideuagitaun (Research and Development: R&D) fiTnguszasdifi afinwiuin
MLy warAnwranisliguuuunisdamadusiauiu teelunmsfnyimansldsuuon s
Flduvvununsiseuuunoumneass (Pre-Experimental Design) ¥AnauLig1iANANBULALMEIN1TNARDY
(One-Group Pretest—Posttest Design) flunisnageunaulsu (Pretest) §an13i3susdeguuuuiiianniu
uaznageunduou (Posttest) LilowFsuifisunanisifousdnounasvdsinismaaos siedl 38eudunisidouts
oonilu 3 svog fail
sogdl 1 nsfAnwuuamslumsiauguuuunmsdanateud suideldidunisineindngns
LONATT H131 WUIAA N6 wagaideiifgrdesiunszurunsenkuuldeimngsy wialulag Uy useivg
mNAnaiaaTIA uazamuansalumsuAtayn edunszsiesdusznouuazimunnseuuumslun saLn
sduuuMsdanaifoud ndudvnumedeyaimiundideany Suau 9 au lnglduuudunivalis
TassaafiofnunarmAndiula dolausuurdmiumsimunsuuuunsinnsGeus
sogdl 2 MawmungUuuunsdanisiteud cuidsiduiunsiaugiioumsdaniniouinu
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Figure 3. Learning Management Plans Based on the Engineering Design Process Integrated with Artificial
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Figure 4. Google Classroom as a Platform for Classroom Management and Learning Support
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NAN15338 #4 Table 1.

Table 1. Synthesis of Guidelines for Developing the SUTLUM Learning Management Model Based on the

Engineering Design Process Integrated with Artificial Intelligence Technology

Findings from the Study of Learning
Management Guidelines

Implications for the Development of the
SUTLUM Model

Aspect 1: Learning Management Based on the Engineering Design Process Integrated with

Artificial Intelligence Technology

The experts consistently agreed that learning
management should employ the Engineering
Design Process (EDP) as the primary framework
for learmner development, while integrating
artificial intelligence (Al) technology as a
learning support tool throughout all stages. Al
should facilitate problem analysis, information
searching, idea generation, solution design,
testing, and refinement of products. This
thinking,

systematic problem-

approach  promotes  analytical

decision-making, and
solving, while encouraging the critical and

ethical use of technology.

The findings were applied to establish the
principles and learning procedures of the
SUTLUM  Model.

Process was adopted as the core leamning

The Engineering Design

framework, while Al technology was integrated
as a supporting tool for problem analysis,
information searching, idea generation, design,
testing, and systematic improvement of
products under the principles of critical and

ethical technology use.

Aspect 2: Content of the Creative Technology and Innovation 2 Course

The course content and learning activities
should be connected to real-world situations
and learners’ contexts. Emphasis should be
placed on applying knowledge of technology,
innovation, and artificial intelligence to create
products and solve problems.
should be

understanding  to

Learning
experiences sequenced from
conceptual practical
application and supported through learning

modules and digital platforms to promote self-

directed learning, collaboration, and
continuous monitoring of learner
development.

The findings were utilized to design the course

content, learning modules, and learning
activities that are closely aligned with real-
world situations and learners’ contexts. The
learning activities emphasize the application of
artificial

intelligence for product creation and problem-

technology, innovation, and
solving, while digital platforms support self-

directed learning and collaborative learning.
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Table 1. Synthesis of Guidelines for Developing the SUTLUM Learning Management Model Based on the

Engineering Design Process Integrated with Artificial Intelligence Technology (Conts.)

Findings from the Study of Learning Implications for the Development of the

Management Guidelines SUTLUM Model
Aspect 3: Creativity and Problem-Solving Ability
should

opportunities for learners to initiate ideas,

Learning  management provide The findings were applied to define the

expected learning outcomes and to design

generate diverse solutions, experiment with
new approaches, and continuously improve
their work through reflection and revision.
Teachers should serve as facilitators who
support learning and foster an environment

conducive to discussion and knowledge

learning activities that encourage learners to

initiate ideas, generate diverse solutions,
experiment with innovative approaches, and
continuously improve their work through
reflection and revision. In addition, authentic

assessment procedures were incorporated to

should be

work  processes,

sharing. Authentic assessment evaluate learning processes, products, and

employed to evaluate learner development comprehensively.

products, and learner development in order to
reflect and

comprehensively creativity

problem-solving ability.
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Figure 7. Learning Management Model Based on the Integration of the Engineering Design Process and
Artificial Intelligence Technology (SUTLUM Model)
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6.2.1 NaN1TUsZIUAMAIULUUNTIANTSIS NS

HANSIIY A9 Table 2.

Table 2. Results of the Evaluation of the Appropriateness of the Learning Management Model

Evaluation Criteria Mean S.D. Interpretation

1. Systematic Structure and Conceptual Foundation of the 4.67 0.47 Very Good
Learning Management Model
2. Learners’ Roles 4.67 0.47 Very Good
3. Facilitator’s Roles 4.67 0.47 Very Good
4. Learning Management Process Based on the SUTLUM 4.60 0.48 Very Good
Model
5. Integration of Artificial Intelligence Technology 4.61 0.48 Very Good
6. Expected Learning Outcomes 4.67 0.47 Very Good

Overall 4.65 0.47 Very Good
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210 Table 2. wansUszdiulaedidermgduiu 3 au nudi UuuunsTanI RS euddvmuniy
fanumuivaulaesiueglusedufuin (M = 4.65, SD. = 0.47) wansliiiuingusuudaudussuy
flesduszneunsuiiu uavannsnhluussgndlflumsdansiGouissiutsondnudildegamnzay
6.3 #an131dUIULUUNITIANITITEUS MULUIAANTEUIUNITEBNLUULTIIAINTTUT A UWALYlAE
Uayeyruszhvg vosiinoutudseudnui 2 Sneandundai
6.3.1 namsUszifiunnudnaisassivasiniFeutusisefnui 2

namsUszfiuanuAnaiisassdvesinSouduisondnudf 2 fadunannmsdanisdeudauuuiin
nsrvIunseanuuUdsimnssusuiumaluladdgvssivg nuidedldhezuuuannuuuusadunnude
afeassAuTiinTeiuazasUnads Table 3.
Table 3. Creativity Assessment Results of Grade 8 Students

Dimension Assessment Criteria Full Mean S.D. Interpretation
Score
1. Originality 1.1 Novelty of Ideas 3 275 044 Very Good
1.2 Appropriateness of Ideas 3 2.68 0.47 Very Good
1.3 Use of Al to Support Novel Ideas 3 267 048 Very Good
Subtotal (Originality) 9 8.10 0.82  Very Good
2. Fluency 2.1 Number of Ideas Generated 3 278 043 Very Good
2.2 Continuity of Idea Generation 3 280 041 Very Good
2.3 Use of Al to Increase Idea Generation 3 272 045 Very Good
Subtotal (Fluency) 9 8.30 0.71 Very Good
3. Flexibility 3.1 Viewing Problems from Multiple 3 263 048 Very Good
Perspectives
3.2 Adaptation of Problem-Solving 3 260 0.50 Very Good
Approaches
3.3 Application of Information Generated 3 257 0.50 Very Good
by Al
Subtotal (Flexibility) 9 780 0.86 Very Good
4. Elaboration 4.1 Completeness of Details 3 255 0.1 Very Good
4.2 Logical Sequencing Based on the 3 257 0.54 Very Good
Engineering Design Process (EDP)
4.3 Use of Al to Enhance Details 3 258 053 Very Good
Subtotal (Elaboration) 9 7.70 091  Very Good
Overall 36 31.90 1.45 Very Good

910 Table 3. namsiiasgianuAnaisassrvesinFeudulisoudnuli nuesddsenausa 4 A1y
wuin siiFeulienedesiuiniu 31.00 MnAsuuiy 36 Azuuy Feeglussdufun uarddudoavumasgu
Wiy 1.45
6.3.2 wansusziduanuanansalunsudiymessinGeutudseufnu i 2

HaN1sUsEuANansalunsuA Uy vesdniSsunenaen1sinn1siteus nuwLIAnnNsEUIuNIS
oonuuuidsimnssusiutumeluladtygdssivg suidetihazuuuildnnuuulssdunnlessiuavagy
szAUANAIITatuNTLATgYM 63 Table 4.
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Table 4. Results of the Problem-Solving Ability Assessment of Grade 8 Students

Assessment Criteria Full Score Mean S.D. Interpretation

1. Problem Identification 4 3.40 0.52 Good
2. Information Gathering 4 3.80 0.41 Very Good
3. Solution Design 4 3.80 0.40 Very Good
4. Planning 4 3.70 0.47 Very Good
5. Testing and Evaluation 4 3.60 0.50 Very Good
6. Presentation of Solutions 4 3.30 0.53 Good

Overall 24 21.60 1.90 Very Good

910 Table 4. nansUszifiupuannsalunsuidamuesindeudulsenfinudi 2 amuesdusznausta
6 s wud dnisufianadesauittu 21.60 anAzuuLLil 24 Azuuy JeegluszduAnuasiidudonvy
WANTFIAU 1.90
6.3.3 nansUsziiunadugnsnenisBey (feudey - waaew)
ATeiUssuTsunadugninanisSeuresinis sudusenfinundil 2 deusaswddldsunisdnns
SeuiauuuAnnsruIuNTesnkuulImnssswiumnalulag Uyanuseivg Tnglduvunaaeuianadugys
nINsiEeuLuUUse vliadennau 4 fuden 919U 20 98 619 Table 5.

Table 5. Comparison of Students’ Learning Achievement Before and After the Implementation of the

Learning Management Model

Statistics
Test A
n Full Score Mean S.D. t Sig.
Pre-test 30 20 10.27 2.99
6.65 <.001
Post-test 30 20 15.03 2.33

910 Table 5. nansiUSsUTiBUATLULKaRIgVENINSTBunBULAL LS BY WUTn AvULdEnds
Fou (M = 15.03, SD. = 2.33) gandneuwSou (M = 10.27, SD. = 2.99) egefitsdAnmisaddfiszdu .05
(t = 6.65, p < .001) kanvhgUnuUNTIAMaFeusTiiAuTuansadaaTuadugnBmMamaFeure s Feuld
P llUTEANEA N
6.3.4 namsuszsfiuanufianelavesinGeuduisennundil 2 AfidensdanisBeunnunuafnnszuiunis
danuuulIAINIIuswiumalulag Uy usehivg
mui%’aﬁﬁummw%’agaLLazﬁwmauﬁmiwﬁmﬁ%a?{aLLazdauLﬁmwummg’m f4 Table 6.

Table 6. Results of the Satisfaction Assessment of Grade 8 Students toward Learmning Management Based

on the Engineering Design Process Integrated with Artificial Intelligence Technology

Assessment Criteria Mean S.D. Interpretation
1. Content and the Engineering Design Process 4.73 0.44 Very High
2. Learning Activities and Student Participation 4.62 0.49 Very High
3. Use of Artificial Intelligence Technology and Digital Media 472 0.45 Very High
4. Promotion of Creativity and Problem-Solving Ability 4.65 0.48 Very High
5. Learning Materials 4.66 0.49 Very High
Overall 4.68 0.46 Very High
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