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Abstract

This study aimed to: (1) examine the current conditions and needs for developing design thinking skills
among secondary school students; (2) analyze and synthesize the components of a cybernetic learning
management model integrated with discovery-based instruction; (3) develop and validate the quality of the model;
and (4) investigate the effects of implementing the model on students’ design thinking skills. This research
employed a research and development (R&D) approach conducted in four phases: (1) a survey of current conditions
and needs involving 140 students; (2) analysis of model components based on document review and interviews
with 10 experts; (3) development and pilot implementation of the ACRPAI Model with 40 Grade 10 students; and
(4) evaluation of the model through experimental implementation with a sample of 35 students. The research
instruments included: (1) lesson plans based on the ACRPAI Model with an Index of Item-Objective Congruence
(I10C) ranging from 0.80 to 1.00; (2) an academic achievement test with a reliability coefficient of 0.89; (3) a
design thinking skills assessment with a reliability coefficient of 0.92; and (4) a satisfaction questionnaire with a
reliability coefficient of 0.90. Data were analyzed using descriptive statistics and t-tests. The findings revealed
that: (1) students demonstrated a high level of need for developing design thinking skills (PNI Modified = 0.51); (2)
the developed ACRPAI Model consisted of five key components and six instructional steps: Analysis, Creation,
Prototyping, Presentation, Evaluation, and Innovation Dissemination; (3) students’ post-test scores in both
academic achievement and design thinking skills were significantly higher than their pre-test scores at the .01

level; and (4) students reported the highest level of satisfaction with the model.
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1. UK (Introduction)
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n9AdaTuaziuge anmindelmiuuusaunmlinaaessiunganisesiddnsuslnafesdungudaes
uazALAgIEAnIAIAE as W (Reliabiity) Tne T gmaduyszan3 upannrasAsanUAA (Cronbach’s Alpha
Coefficient) WuAE AWMU 0.96 LLﬂﬂGdﬁLﬂ%ﬂxﬁﬁ@ﬁﬂ’MNL%@ﬁu?uizﬁuq\'isfuﬂﬂiLﬁUﬁ’JU‘TJN‘ZIyﬂH@ annsia
FfiunisUszaniuaamAnutung udasng 3 uasingUaraenrasnisdde uazsuiuniauan
wuusauan A LTnEsungui 081991491 140 AL WIBNTIBF AR NITRBLLULAUNHEE N ALY

aninsIsIHLLLAsUaNnAUANR e [UAnszeeya TnalyafifiBenssomn Taun Areds (Mean) uas
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AuLdeNLUNNIR93M (Standard Deviation) FININNTALAT 1A AR INAB9N1991T1 (PNI Modified) e 1%

inayaiugtunisimmnguuunisdanisBeug uszezdnlyl

5.2 ‘szﬂzﬁ 2 (Development: D1)

nsAdeluszesd 2 § yeilnssiasdiassiesalssnauees UIUNSTANNsBeug [mesAng
SANAUABNNTREULLLANY IR RUASNTINEzN1TARBInanILLYasinE s nAnEn el ui ninngex
nafnenanzdusn TrelaAnunissinaay lonans nqul weAn uazswddeilifsagassuniadnnis
BanugBauinngsH NITRBHLIUAKY N1SAMBIEBNILL UATNIWAMNZULLLNIINISANEY Ta3anAnHT
AnidEaey 10 AUTAARDNLLLLANZ9 (Purposive Sampling) BefiansamiiRuiugBaameyammangss n1g
FAnMaiaeng iBsennuu vioaudnnasunisniained fdazaunisoiludennan 10 1 uazlnasmudod
aonsuTu9AEng idsedlefily lrun LULALASITAEBNETS (Document Analysis Form) WRZWULANAH0IA
TA598319 (Semi-Structured Interview) 1fi 9590598 AN AATIEIANT 1Y 1B 8291y N19LATIZN T D44
FufiunisnaedsiBailant (Content Andlysis) Sannamnyuoys aglanszdIAny uazdsiaazraanaiy

i % = ‘T c A ! o an ¥ !
ﬂ\iﬂﬂ‘jZﬂ@U‘ﬂlﬂdgﬂLLUUﬂ’]‘i‘V@ﬂ’]‘iL‘iﬂug "m‘i_l@‘iLumﬂNﬁQNﬂU’Jﬁﬂﬁ‘jﬂﬂuLmUﬂu‘W‘LI’rJ%JNLiju‘ix‘i_l‘u

5.3 szaizdl 3 (Research: R2)

nsadetuszesd 3 1 goimunuazasiereuunmesgluLLINsdANIsEeus ruesAnasasiy
ABNNTROUULLANY (ACRPAI Model) limasiasayinuynisAniBsaanuuuresinGenssdussendnun Tned
nausesnuindeniuisenAnundn 4 Taedawmasdasnifin saam 40 au iedesdedilaluniaide
Ua2naUATY (1) WHNNSTANTSEEUIRAMHTULLL ACRPAI Model §114a% 8 Wik 998 16 dalis eflmndaiinany
FBARRDY (I0C) BE3E1919 0.80-1.00 (2) WILAPKAFHGNENINMTBEuULLLST 4 Faiden daam 30 18 &
ANANEINNIEDYTENIN 0.40-0.75 ANSIHIAFIUHNALTEMIN 0.30-0.70 fanaaaidiasiumadiy 0.89 (3)
wuudAvinEznnsAnBeenuUL WwLNIRTaTHNMAY 5 EAU 119w 28 98 ATELAGH 4 A1 (AN AN
1nTas 85 (Empathy) NN3A3I9AIFAULIAR (Ideation) NI AUIABLLY (Prototyping) WALANTNATBLUAY
1511194 (Testing) A1 10C 5231919 0.80-1.00 HAArNIER RN 0.92 uas (4) LuugaLnIATINAela
yossinFen daau 15 28 Sapaaidesunidy 0.90 Taewrdasfiannatiulanunisnsesaunanaiiesnsy
@alovnlaeyBuamadisam 5 1 uwaslndunissulqun imuesianausznousiinaass Tadunquaii
sosdafuinieniddnuosTnafestungudaanins aman 30 A nantanaasslaiadasdaiunganinges
wuan raasdafinniudaien wsnsaniuasAUKEeN LaraENI0s NN ANLAN I BeEEulaR Bniiean
Annidnsurnsrdasdeny Tuasduganaty ndsnisusuussdehlulrfunguiaenneeas naniamaaes
\asmunuan indeninadigninuniaden insenisAndeennuuy uazaaRone landadeugenanesy
BuneensfidAgmesdafissdiu 01 uansdifiugn ULLL ACRPAI Model 15 AVBATNLAZ AN TN

eanefiazinlnaaoslraasluszesd 4 aoly
5.4 szﬂzﬁ 4 (Development: D2)

nedeluszes 4 1 seneananislagUuunisdanisidens (nuesAndsaniuasnsaenuuy
AWNL (ACRPAI Model) 1l asiaainbznisAmidsnanuuurasinfeudsondnen Tnadnguuszrnae
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Faatn9 35 A AagnaguuLLRszuy Taadmundaaaunemeuazndomai i esiladdulaznaunag
WU ARARHENEN1INITE e UULTATinEZANAMBIBNLLL LazuULRaUNANRsNa [eanainiEen 3
NHNNSATIRDLATAMIAMT g9RsBad B (10C) Aruenn-ssassraany (item Difficulty) §1u19
’iﬂLLuﬂﬁy@N@U (Discrimination Index) LmewL%mflljuﬂmmémﬁﬁﬁy'm Cronbach’s Alpha ﬂﬁ’ﬁl,ﬂ’ﬁﬁxﬁ‘ilymiﬂsf%
A0F t-test Il@IAHUTBUNAAZLHUNDHUAAIMARDY WIDHTIAATIETANRALLAZ AT BN

WerszifiuaaufanalazesiniBaunanisBeugauguiuy ACRPAI Model

6. WaN15398 (Results)
AINAHUIUAZANEINATBIFUUULNITIANTITIT BN ACRPAI ATNWHIA A (LD IANATINTUNITEDU
UL AN LTI AaYIN BN TAABNAaNUUUTEINN B e s NANEN AL ANTINNITANEINT AR THAN Y
= o/ dgl
FIUALDLARITS
v
6.1 Namsﬁnmﬂmwﬂ’@qummzmmmmmsfmLﬁusfum‘swmmwnmm‘sﬁmL%\m@mmummum‘%ﬂu
P Y o
TRARTUIRNSTTHANSANEINTARZ TR

NANNSI98 WAASAY Table 1.

Table 1. The Results of the Study on the Current Conditions and the Essential Needs for Developing Design

Thinking Skills
Current Desired
List of Items State Interpretation State Interpretation ~ PNI
N = 140 N= 140
X  S.D. X  S.D.
1. Knowledge and 279 0.15 Moderate 452  0.06 Highest 0.62
understanding of Design
Thinking
2. Design Thinking skills 3.23 0.08 Moderate 4.4 0.06 High 0.36
3. Learning management 259 0.21 Moderate 4.45 0.04 High 0.73
processes and teacher support
4. Learning environment and 3.37 0.5 Moderate 4.47 0.1 High 0.33
institutional participation
Total 299 0.15 Moderate 4.46 0.69 High 0.51

910 Table 1. wuan annTaqinssinBeuluiinuiinianssunisiineiniansiuan Tnaninsane iy
FAUUIMNANN (X = 2.99, S.D. = 0.15) WazAINABINTT e NTaney (WssAUNIN (X = 4.46, S.D. = 0.69)
TnganiznszuaunsdanisiBausuaznsaduayuaInagdeilannuneinsgeiige (PNI = 0.73) aznanil

ArnsuinlunisdnfanssnnisBengiiiuszuuuaslnsunisaiuanuainageanieseds
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6.2 NamsﬁmsqzmmzﬁqLﬂ‘mz‘nmﬂﬂ‘szﬂ@uwmgﬂu.uum‘sé'mmsFsﬂugfmumm?mmfmﬁ'u%%ms

¢ S P a & o o o Gf A A o
ﬁ@uuuuﬂuwuLW’P]N\?LNSNWﬂHZﬂ"I‘SﬂﬁL‘ﬁQ@ﬂﬂlLUU'ﬂ’ﬂ\‘]uﬂlsﬂu“ﬁﬂﬂﬁﬂﬂ"l uWuWHQWﬂiiuﬂq‘iﬁﬂﬂq

ANANZIUAN

NANNSI9EWAASAY Table 2-3.

Table 2. The Results of the Analysis and Synthesis of the Components of the Cybernetic Learning Management

Model Combined with the Discovery Reaching Method

Theoretical Analysis/
Key Components
Related Frameworks

Synthesized Key Points

1. Principles » Cybernetics Theory « Interactive and self-requlating learning systems.
« Constructivism » Emphasis on adaptive learning and reflection to
« Feedback Systems enhance students' conceptual understanding.
2. Learning « Bloom’s Taxonomy of « Students gain the ability to systematically and
Objectives Learning creatively analyze, design, test, and evaluate
« Design Thinking alternatives.
« Focus on competencies in analytical thinking,
problem-solving, and innovation creation.
3. Content « Real-world problem-based * Real-world situations linked to the community or

content

« Interdisciplinary learning

social context of the learners.
« Integrated content from multiple disciplines

related to Design Thinking.

4. Learning Process  Cybernetic Process (Input,
Process, Feedback, Output)
« Discovery Learning stages
« Design Thinking Process

(Empathize, Define, Ideate,

Prototype, Test)

A 6-step iterative learning process: Analysis,
Discovery, Experimentation, Prototyping,
Evaluation, and Improvement.

« Student-centered learning approach aimed at

developing systemic skills and creativity.

5. Measurement and e Authentic Assessment

Evaluation e Formative and Summative
Evaluation

« Rubric Scoring

« Evaluation of both process and product, covering
skills in thinking, communication, prototyping, and

presentation.

» Competency-based and behavioral assessment

throughout the entire learning cycle.

911 Toble 2. Wuan asAUsznaU AU AATiaNaaIn1sadn (PN Modified) 1iuuan uansile

Anaiuluniswamn Tngaunszuaunisdanisidans wazn1saiuayuanAsHAIANABINISgIgA
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FEIMIHIAE BIAUTTNBLAUGIHRIAL Azvautivrasnnssniwanmiagiuiuauaesnisfinsiniuns

1 v v
o

Wae819159aU i Hanairsnendanana i (Wl duuuamistunnsdndsuaandidny e
BONUULUAZHRWILLINIWEDIULLLNNTIANNS Beng ndanAraiuAEAaInsoedy Senluiinfiudansss

NITANHIBY NN AN

Table 3. Results of In-Depth Interviews with Secondary School Teachers who are Experts in Innovative Learning

Management to Enhance Design Thinking Skills.

Component Details
1. Principles of Innovation Focus on creating an environment that fosters analytical thinking,
Learning Management creativity, and systemic problem-solving to train students in the Design

Thinking process.

2. Learning Objectives Establish clear objectives covering knowledge, skills, and attitudes,
aligned with Design Thinking skills for practical application in real-world

situations.

3. Learning Content Emphasize content linked to real-world contexts that promotes problem-
solving and innovation, utilizing diverse and modemn learning media and

materials.

4. Learning Process Utilize participatory activities such as experimentation, planning,

prototyping, and evaluation to stimulate deep learning and build student

confidence.
5. Measurement and Apply various assessment methods, focusing on both the process and the
Evaluation outcome to comprehensively cover all aspects of Design Thinking skills.

910 Table 3. WU HANNTANNTHBIANTUATHEDUITALNBENANEIADNUANE AR AMNITY I YA
o = g 'Y A ! a o a ¥ ¥ o o A 'Y
nM3TAnN1sEeugIBaudanssiilesaadminurnisAndeaanuuy Inaagn aaulnauaAgyi ey
9AYITNBUAYHE 1) NANNITTANITIEEUTIBINTANGIN 2) TAqUsTaIAnIsiEeNg 3) Heninaiieug 4)
o A v o A 3 ° v dI v v !
N3YUINN199ANTSIE NS wars) n1adauarlszifiuna anniwineyad i lrdseneunissnegUuuunis
o a ‘T cooa ! o Al > Aa ! o o a o A &
FANN5EEUS [BUBIMANFIINALUITNNTREULLLANNLTIRABNITARUYINEE NS ARENE BNLL L BINN 81U
TspnAnEn lNTIndanssunIsAneInARyIuan
6.3 N@msﬁ’wmmzmsq@muQmmwwmgﬂu,1.|1_|mfiéi'mmﬂ%ﬂugfmu'asmﬁﬂmmﬁuﬁ%’msﬂauuuu
> 4 1 a o v o o Gf & A o
ARNLIRaRILEENINEE NSRRI aNLULaINNIFau saN AN Y (uNRAIvIRnssuNIsANEIMA
AzIUAN
v v a L4 a o v aa b4 dl ] P
6.3.1 NamswmmgﬂLu_lum‘mmmsLiﬂugfmummmnmquﬂmﬁm‘saﬂmmumuwumammﬁ%uwﬂm
a o o o & A o Y
asAmdseanuuuzasinGeuiseaAnun i uivinnssunsAneinanziunn

WAN1TI9Y A9 Figure 2-3.
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Figure 2. Components of the ACRPAI Learning Management Model

Plan
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z v
a AUNITIHLUUNIHIANTSH (Innovation dissemination: 1)
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Figure 3. Components of the Learning Management Process Based on the ACRPAI Model

970 Figure 2-3. WU31 MaRAMIFULLLIMNTI AN ens [uasminasaniUAs n1srauuuL AW
WU Usznauaasasmlsznauddny 5 au Taun nannis iquszaen Wam nszuauntg dannsEeug
uazmadnuazsufinsa Taadnfiunisnianssuaunisdaniadoug 6 dunes Bena1 ACRPAI Model Taun
?lgum‘ﬁm‘m:ﬁ (Analysis: A) ilguﬂ’l‘m‘;‘lﬂx‘ifn’yumu (Creation: C) ilguﬂ’l‘mﬂﬂﬂugmmu (Prototype Testing: R) °Z|3u
N19HILEHBNAIIY (Presentation: P) 41153 ALAZUTZIAUNA (Assessment: A) 4 HATTIHEUNT WTRNTTH

(Innovation Dissemination: )

6.3.2 NamimswaauqmmwmwmmmmmgﬂLn.n.lmsé’@mst‘%ﬂué?mummﬁnmquﬁ'u%%ms

¥ o ! a a v o £ & A o
ADUUUUARNNULN RIS NN ¥ZNTSAAZIDENRUU2BIN NS aRs saNAnu TRARARTANSsSNAISANYA
ANAAZIUAN

NANI9I98 WARIFY Table 4.
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Table 4. Results of the Quality and Suitability Assessment of the Cybernetic Learning Management Model
Combined with the Discovery Teaching Method

List of Items X SD. Suitability Level
1. Components of the learning management process 4.87 0.23 Highest
2. Principles and structural design of the model 4.65 0.51 Highest
3. Learners' academic achievement 4.5 0.54 Highest
4. Systematic learner development 4.56 0.45 Highest
Total 4.64 0.43 Highest

970 Table 4. WL HANTTATITRBLATNINANHNNICANYDIFL LLuum'ﬁf%’@miL%ﬂugL%@fﬁmumLw?mﬂ
FANAUAT NI ROBUULANNLLA B RIS NV NHEN19AABIDBNLULTEIENE BT s N AN TR W NI AN g9
nsfnEnmeniuan Tagnwsanegusedunnniige (X = 4.64, S.D. = 0.43)

v 4 o v A ¥ 1 ' o
6.4 Nam‘ffﬁgﬂu,u1.|m‘mﬂmﬂ’%ﬂugfmummﬁﬂmwnuqﬁmsﬂammuﬂuwuLﬁ@mm%uwmsz n15
AMZIDaNLULPBIN NS aRN Y NANET A RTINTANsSHANSANEINI AR THAN

a 4 o Qr a ) o ) d| v o a v
6.4.1 Nﬂﬂ’Ti’JLﬂ‘i"lz‘VlN@NNi]‘l/lﬁ‘l’l’lx‘lﬂ”l‘il,i?.lu'zlﬂx‘lﬂqa-lﬁl’J@El’TxWI?‘DE‘IJLLUUﬂ’T‘S’Qﬁﬂ’]‘SL‘SEI%ﬁLL‘UU ACRPAI

! a o o
NBURLIHULLASHRAILITE N

NANTSITLWAPNAS Table 5.

Table 5. Results of the Analysis of the Learning Achievement of the Sample Group Using the ACRPAI Learning

Management Model Before and After Instruction

Experimental Group N Pre-test Post-test t Sig.
X SD. X SD.
Experimental Group 35 9.97 2.41 16.31 1.54 15.71 <.01*

*Note: Significant at the .01 level.

317 Table 5. WU21 91NNITALATIZANATHGNE N19N193 auaengusaeaelaalrgUuuunisda
N338uUUL ACRPAI Model nanBanuaznasiBew InanadnnyanienisBewesinguiaas1emnas Beugonan
! a ! A o/ ° o/ Qadl o/
nauEeY saNIded Ay 9aliiiszAy .01
a L - o a ' o f v o ~ [
6.4.2 NaMFAATIEAINEzNsAMEsEsnuUL2aInEaunaNiIeewlne lrsUuuunsannsEeus
WU ACRPAI Model NBWITHHUASNRILTHN

NANTSITYLAPNAS Table 6.
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Table 6. Results of the Analysis of the Design Thinking Skills of the Sample Group Using the ACRPAI Learning

Management Model Before and After Instruction

Pre-test Post-test
Design Thinking Skills - - t Sig. d
X S.D. X S.D.

1. Empathizing with current problems 1.97 0.66 3.45 0.50 11.83 <.01* 2.71

2. Defining the problem 1.57 0.50 3.25 0.44 17.11 <.01*  3.61
3. |deating (Brainstorming) 1.85 0.64 3.45 0.50 12.22 <01* 263
4. |dea selection and development 1.31 0.47 3.54 0.50 18.03  <.01* 471
5. Prototyping 1.40 0.49 3.60 0.49 16.32 <.01*  4.47
6. Testing and Iteration 1.60 0.49 3.71 0.45 19.81 <.01* 455
7. Communicating ideas 2.57 0.23 3.60 0.49 1494 < 01* 232
8. Collaboration 2.25 0.70 4.00 0.00 14.71 <.01*  3.51

Total 1.73 0.53 3.58 0.47 38.35 <.01* 3.38

*Note: Significant at the .01 level.

a1 Tdble 6. WU VinwznsAnBeasnuULaIngusiaesalaelagUuuUNsdANTsBeauguuy ACRPAI
Model neuEauuaznaszeu Inainyzn1sAn@ensnuuunasiEeugenainewBen saneiiadAmynieadiad
3610 .01
] v o o 'odal @ a ¥ Y <
6.4.3 NANTANEIAINAINE lazanini3annguAaen il Aan159AN1St38WS ACRPAI Model fTLLADAT
fifimiue (X = 3.50)

NANNSITLLAFNAS Table 7.

Table 7. Results of the Study on the Sample Group’s Satisfaction with the ACRPAI Learning Management Model
Compared with the Specified Criterion (X = 3.50)

List of Items Suitability Level

x SD. t Sig.

1. Learning Objectives 4.58 0.49 12.99 <.01*
2. Instructors 4.55 0.52 11.91 <.01*
3. Course Content 4.56 0.59 10.52 <.01*
4. Learning Activities 4.44 0.71 7.85 <.01*
5. Design Thinking Skills 4.44 0.72 7.70 <.01*
6. Learning Evaluation 4.49 0.62 9.42 <.01*
7. Instructional Media, Equipment, and Facilities 4.52 0.62 9.80 <.01*
Total 4.52 0.54 11.18 <.01*

*Note: Significant at the .01 level.
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91N Table 7. Wua1 waN193ATIERAE RN laraengusiaasnei inans9An19 53 auguuL ACRPAI
Model funasmdisiarua (X = 3.50) lnangusiaeseiinanitonalananisdnnisBauguuy ACRPAI Model N

a

AN BIRANUANANBYNHIRF AN INFTATNITEAL .01

7. ®5Unan15398 (Conclusion)

1. anmidagiiuuazaanosniasiiu wuan dndenluiuiuinnssunisfnunaezfuendanamn
faqiiuagtusziuiiunans (€ = 2.99, S.D. = 0.15) 1aiziinruaasnisdnutisey tusefisan (€ = 4.46, SD.
= 0.69) TaganizaunsruIunIsdAnIs e uasn1saiuayIaInag Geilanaianesn1sgefiqe (PNI =
0.73) AevauayBennainisianssuntadegiidussuasnnsguasinagestsaa fios

2. NANIIRAUIFULLLNITIANI9EE1S WUa1 SULLLNNSTANTTE e [nusdiuAnasandunisaen
LunAMLTIR B TUsEnaUAIY 5 asatstney Taun winnns daquszasa Wevn nszuaunnsdannaeug
uaznsUszfuna Tngfinszuanisdnnisideng 6 9uneu vide ACRPAI Model Taln Andlysis (A), Creation (C),

Prototype Testing (R), Presentation (P), Assessment (A), A&z Innovation Dissemination (1)

'
Py

3. nanUsH AN IAMIULUL WU AasmnzaNeesgUuuulney Bt geg tusydunnige
(T = 4.64, SD. = 0.43) uansangUuunfiarmasunauazasani [ lalnese

4. nanstrguuunTududen wuan nastrgUuuy ACRPAI nadNgnEnenIsBenuazinyzn1sAnLE

|
aada

o’ A ! ! = ! A o/ o o/ o dy =1 o/ A !
apnuULYBIInGaugennanBeueseiiedAgneadififisydu 01 wenenil AruiewelezeninGewns
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Yog o ! a a ! P ¥ ¥ o ¥
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8. afiUs1unan1siay (Discussion)

1. wan1sAneanintagiuuazannssnissdnluniaimunineznisAndesanuunaosinif oy
foundnulufuiininnssuniafneinmensdusn woanlngsamdanudiuresinunetnsnn Taasian P
Modified 1#g 0.51 (329 0.33-0.73) fenentifiufvnasdndnlunisimunesradussoulnas Tog
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UNUANFIA Y 209ATUATNTEUINNTTIE 814g 7 1y (S e ugua nans nan1sidesennaasfuiuees
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WaNANNTSeEanAaBITy Apdivatin & Punsrigate (2024) ﬁ'ﬁzqfhﬁﬂﬁﬂu%uﬁﬁwﬁﬂmﬂﬁ 6 fiAnuABINTg
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