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Abstract

This study explored a learner co-design and co-taught model for the volatility, uncertainty,
complexity, and ambiguity (VUCA) era. The spectrum of learning has been increasingly shaped by advances
in artificial intelligence (Al). Its rapid progress underscores the need to move beyond lecture-centric, teacher-
designed instruction toward approaches that strengthen students’ self-directed learning, analytical thinking,
and application of knowledge in real-world contexts. A total 96 participants, the fourth-year medical
technology students of Mahidol University, was divided into three groups to engage the designed theme of
study; “Health Data Management Using Database Systems”. The three consecutive groups collaboratively
identified essential content and required knowledge, designed teaching methods and learning media,
implemented the activities in line with defined learning outcomes, and evaluated results using questionnaires
and focus-group discussion. These findings demonstrated that students engaged actively in the learning
process and prioritized attaining deep conceptual understanding before communicating content to others.
The designed approach fostered analytical thinking, creativity, communication, collaboration, and responsibility
for one’s own learning, while cultivating a classroom climate conducive to inquiry, idea sharing, and collegial
peer-to-peer learning. Despite limitations related to the scope of content and teaching skills, the overall
evidence indicated that learner co-designed and co-taught approaches effectively cultivate essential

21%-century skills and align well with learner-centered pedagogy in contemporary higher education.
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Phase 1: Participants & Ethical Approval

Study Population: 96 4!-Year Medical Technology Students, Ethical Approval: Dean & MU-CIRB
Mahidol University (Protocol MU-CIRB 2023/338.3010)

Phase 2: Experimental Setup & Grouping
{ Random Assignment (N=96) }

¥
[ Main Group (n=32) ( Main Group (n=32) | [ Main Group (n=32) ]
Split into 2 Sub-gFoups (n=16 each) Splitinto 2 Sub-gr'oups (n=16 each) Split into 2 Sub—gn’oups (n=16 each)
for Reciprocal Roles for Reciprocal Roles for Reciprocal Roles
( Subgoup1 ] [ Sub-growp2 ] [ Subgroup3 ] [ Sub-goup4 ] [ Subgroup5 | [ Sub-group6 |
. 7 L. -
§ Teaching Block A Teaching Block B 1
Phase 3: Preparation & Design (All Groups)

[ Briefing: Learning Outcomes (Table 1), Brainstorming & Design: Define KSA (Knowledge, Faculty Guidance & Plan Assessment: ]

Objectives, & Roles Skills, Attitude), Teaching Methods, Tools Ensure alignment with LOs

s !

Phase 4: Implementation (Reciprocal Peer Teaching)

Session 1: Teaching Block A (Sub-groups 1,2,3) ] yP [ Session 2: Teaching Block B (Sub-groups 4,5,6)
teaches “ER Diagram Database Design” to Teaching Block BJ~ h 3 "|teaches “Basic SQL Data Management” to Teaching Block A
v Topics are new to all students ¥
[ Learners: Sub-groups 4,5,6 ] (Equal prior knowledge assumed) [ Learners: Sub-groups 1,2,3 ]

\ J

Phase 5: Data Collection & Evaluation
(Quantitative Assessment: Skills & Attitude Questionnaires] [ Qualitative Assessment: Focus Group Discussions |

( Data Analysis & Results |

Fig. 1 Research methodology diagram.
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meduiusiae ER diagram” Tsifutindinwinguilaes anifutin@nwnguiiaes (seneudendutos 4, 5, 6) a8
aouluiite “nsdanisteyaifesiudeddanv soL” TfuinAnwilunduusn Feisaesiadeiduiadodiln
dnsuindnwimaiamaund Samaidndnudildifugiuanudiiaesiie
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Table 1 Expected learning outcomes (ELOs) and assigned student groups.

No. Topic Learning Outcome Assigned
Student Groups

1 Relational database design with 1) Explain the principle of data 1,2,3
ER diagram management in relational database

2) Design a relational database with ER

diagram
2 Data management with basic 1) Use basic SQL commands to read, 4,5,6
SQL commands filter and summarize data

dmfumsiinsenteya waussluinuad AnvaulavgineitoyanniuuasunulneafAganssaun wag
nMslaseidnunmazlinsaunungulag B seneiudiununguindnw
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Table 2 Knowledge, skills and attitude that are considered necessary for the achievement of expected

learning outcomes (ELOs) by students.

ELO 1) Explain the principle of data management in relational database

Domain Content Group 1 Group 2 Group 3
Knowledge Definition of relational database v v
Importance and advantages of relational database v v v
The principle of relational database v v
Explain the definition and importance of relational v
database
Explain the principle of data relationship in v v
relational database
Attitude Be aware of the real-world applications v v
ELO 2) Design a relational database with ER diagram
Domain Content Group1 Group 2 Group 3
Knowledge Components of ER diagram v v v
Drawing of ER diagram v v
Relationship of ER diagram 4 4
Interpret the relationship in ER diagram v v
Skill Design basic ER diagram v v
ELO 3) Use basic SQL commands to read, filter and summarize data
Domain Content Group 4 Group 5 Group 6
Knowledge Basic SQL commands v v v
Skill Use basic SQL commands to manage data in a v v v
relational database
Demonstrate problem solving skills v
Attitude Be aware of the real-world applications v
Be eager to learn and explore new things v v

Tumsaeuassinfnwlisenuuulilguuuunisaeuluunas Wi N15Ussee asawasnsdifinwdmiunisasy
Twiden 1 waziultnisadadmsunisasulusite? 2 (Table 3) wariin1siddoiiaUseiiuaudnlanasasna
AuaulaliiudiSeu Wy Kahoot lagn1msanainmsdanauaznisusziliuununisasunudnin@nwiliniudfy

fUNTEUIUNITSBULUY active learning N SeuldasdloufiRase Insuszifiuanudlalundagiitonaunisasy

Tuideselluasidunsendiegsiviliiunsiluuszendldauesa

328



Journal of the Medical Technologist Association of Thailand UNAIUITY

Volume 54 No. 2 August 2026 Original Article

Table 3 Learning formats designed by students.

No. Topic Group Lecture Quiz Case Practice/Demonstration
Study
1 Relational 1 v v v v
database design 2 v - - v
with ER diagram 3 v v v _
2 Data management 4 v - - v
with basic SQL 5 - - - v
commands 6 - - . v

4.2 Naasg]mnLmuaaumumsﬁd’aus”aﬂuﬁy’uﬁau

mamsﬂizLﬁumsﬁdaui’;ﬂu%uﬁsummﬂ’ﬂﬁﬂmﬁﬁﬁmuLLuuaaummﬁgwmaﬁmu 81 Au (Table 4) wuin
Zovay 95 SnsvhnanssulutuiSousiufuieulesisUosunn uasdesas 79 vnauswiuiisuuenduieulesy
Sevoeunn luvasiidesas 33 samanusywianamsolumsedusevesiesinn uazannisdrsanuindosas
37 finsaeuniefaduiieuluseiumnudvssisiesunn (Table 4) Fs1nnadisrvensaziouinnisidiusiuves
ﬂ'ﬂﬁmﬁﬂu%uL'%auﬁauiwfﬁu’lmﬂﬁﬁ]ﬂisuﬁﬁaaw%mmﬁﬁmumiﬁﬁw (behavioral engagement) 141 $1UNE
Turaefinsoupeunrsesedunedadunsuaninsiidusummemudavesindnuies (cognitive engagement)
o Lﬂuammumuaamw nansdnsaduansinAnualusnilenaldaoundouusiiiiousiudulussduanud
WBIUIU 9) afaindy

Table 4 Frequency of engagement in classroom activities reported by students (n = 81).

Very Often Often Occasionally Never
Ask questions during class or 5(6.17%) 22 (27.16%) 53 (65.43%) 1 (1.23%)
contributed to class discussions
Worked with other students on 45 (55.56%) 32 (39.51%) 4 (4.94%) 0 (0%)
projects during class time
Worked with classmates outside of 36 (44.44%) 28 (34.57%) 15 (18.52%) 2 (2.47%)
class to complete class assignments
Tutored or taught the class materials 7 (8.64%) 23 (28.40%) 43 (53.09%) 8 (9.88%)

to other students in the class

HaIINN1IABURUUABUNINTLY Table 5 KARIIINITINNITSYUNITADUVDIINEINIATAUNANNEVANABUNN
N3N lﬁﬁmiﬁ’mmiL%'EmmﬁaauﬁLﬁumsL%‘au%f[m&meé]’u’lﬁﬂ’ﬂﬁﬂmvlﬁlﬁmmiﬁm AT FUATIZH Lay
Lu‘umﬁﬂiu'ﬂﬂﬁﬂﬂi‘\]iuﬂuﬂiuﬁ]’] FednasuliinAnuidusnlutusouluduanudn (cognitive engagement)
Younsa 1wy mshAanssungulunmslinsizsiuaziiaueteyanisnsaguamuesUszv1vy Jsaenndesiunanis
pauLUvdoua iy Table 4

nan1svhwuuaeuanly Table 4 uaz Table 5 avviowinsidiusinvesindnwainianssuiienansdoanuuu
waeMyUAlN19Y LN TEA N TTd T IINANUAALY winsildruiuniersualniuidn (emotional engagement)
iy anualadoudluduSeuiiuansoendsnskeiniunie e Aunefenuesddivon
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Table 5 The degree to which this course emphasizes the mental activities (n = 81).

Very Often

Often

Occasionally

Never

Memorizing facts, ideas or methods
from your course and readings so you
can repeat them in almost the same
form

Analyzing the basic elements of an
idea, experience or theory such as
examining a specific case or situation
in depth and considering its
components

Synthesizing and organizing ideas,

information, or experiences into new,

more complicated interpretations and

relationships

Evaluating the value of information,
arguments, or methods such as
examining how others gathered and
interpreted data and assessing and

accuracy of their conclusions

12 (14.81%)

25 (30.86%)

30 (37.04%)

26 (32.50%)

18 (22.22%)

41 (50.62%)

39 (48.15%)

43 (53.75%)

43 (53.09%)

15 (18.52%)

11 (13.58%)

11 (13.75%)

8 (9.88%)

0 (0.0%)

1 (1.23%)

8 (9.88%)

Applying theories and/or concepts to 34 (41.98%) 38 (46.91%) 9(11.11%) 0 (0.0%)

practical problems or in new situations

Han1sETIIAUANuRAINTIUNMSSEusRarsweanuuulnetndnwiuandly Table 6 nudnnnninfesay
45 peuifanssuiddmislunsdeuegdivsednsamdieaues vilianunsoszydymide anulddusa
wavasaviheusdugduldegalivsyansanluseduinnian

Table 6 Levels of the student-perceived impact of co-designed activities on knowledge, skills, and personal

development (n = 81).

Very Much Quite A Bit Some Very Little
Acquiring job or career related 20 (24.69%) 43 (53.09%) 17 (20.99%) 1(1.23%)
knowledge and skills
Writing clearly, accurately, and 24 (30.00%) 36 (45.00%) 18 (22.50%) 2 (2.50%)
effectively
Thinking critically and/or analytically 36 (44.44%) 37 (45.68%) 8 (9.88%) 0 (0.0%)
Learning effectively on your own, so 37 (45.68%) 35 (43.21%) 8 (9.88%) 1(1.23%)
you can identify, research, and
complete a given task
Working effectively with other 37 (45.85%)  35(43.21%)  9(11.11%) 0 (0.0%)

individuals
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4.3 wamsvinaEunuInga (focus group)
4.3.1 Nasiaﬂizuauﬂﬂsﬁﬂuiﬂlamutm (individual learning process)
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4.3.2 MIsnmUNInezYaEiseu (skill development)

NaMsAUNUINGuazTieuINAINTIIMsaR UilouTIBd AR IInYE A segsiituddny TnegBeudes
osueiilomasedaion nasdu uaznssUsudiy w%’auﬁ%ﬂ%’ﬁ%‘msﬁ']Laua‘LﬁLﬁmzamﬁuﬁﬁa WANFI9INNNT
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4.3.3 gudassauazdadnin (obstacles and limitation)

msaunngudlfiuhindnvidsravguassevansyssmislunisaoudiou Jamndnfeautnainag
fevondonligniesiorahligFouaududlefia uazanuuansinsvesssduiuguanuissigaouuay
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4.3.4 %’l'aLﬁuaLLuﬂumiaammumiﬁﬂui (recommendation for teaching design)

INNTAUNUINGY UnAnwilauelurIINITIANINTIUMSTUI WIS suswaauasaeivualmneg
nseuiuasiat TaliasBenundy elifaouduuimslunanisudomuasiuladinsaouaenadasiy
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vioRanssunmmeusEMInaG oy teadaujduiusfudFeunazasaaeuanuidilafusses fegradu msld
Flontedousznountsasu Taufinsvuuunageudy q sewieunBeu WensedunnuaulanasBusuingiFou
dlatlomieudngidedaly
4.4 wan1sUsliuinezNAaNTIuNITEeus
tndnwidesar 79 awnsaviinzuuuan formative assessment ldnzuuuannnindesas 60 3eavviouin

o

tnfnwdnlngjaunsaussauadnsnsBeuininualilussduiugu

5. d@5duazanusie
MnuamsdsanuilutuSewiluindnuniidusnlunsGouianmehianssuifaeuldimunly wy
mehaungluduSeueranuildfuneumneuenionfou uasinAnwddesiidusaulunsamdaiunie
sreAuneuazasunienumuliiiion feazviouliiudsguuuunsinnmsFeunisaeudidatalonaliiFoulss
dnsnilutudsusemuenies Wadalemaligizouldilenasenuuunisdoumsaoussmuomuing o
ansndunuas fmuaesdauiuasinuedsniuldogramnzaunouianiseonuuunsaoutiulufinisda
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AN938UNSAOURUU active leaming Tnefnnslddefivannwane Snsennsdifegrmasiimsuszduamnudiladu
sreniflosninAnvuiuinusumeiviglidladomludusounniy

uanantuinAnwdedinisssyfeiauaddduiudeniadouidenues tdud madaladeuiddmivazns
Uspgndldanusluanunisaini SesmamsfnuniagvioulifiudsguuuunmaGeusfungantuaudoanisves
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194919158

A15TRNIsISBunIsaeuT il nAnwieenuuunIsaouLarae L sudI8AwLea (student co-designed and
co-taught) damalsifiFeufidrusmeeaudeiuaonadosiungud constructivism fiszyinnsBouiiinainnisasile
UftRuasmaaziouAnvesidued’? uenaniiudesrotadediuusgilaniu self-determination theory (SDT)
Fasznoumenuiidaszlunisfoud anwidninuannsatazauidndoulostugdu™ fi3ouaziiouin
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wANFNYeIAINNaNkAzUNUIMIUNIEdIUT YRS uULdazAY
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puiiviihfisewderau nsemedleannsnhlifoud-lademlddnia nmsfldusnludnuuziuansdansd
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2) InMsAeszEnisesnuuunsaeunuittnAnwiuiangussysisasideauasn1snaununsaaus e LU
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fosrfavesnuideiifedeyaldunannsmeunuuasuauasmsdunivaingudsoraay liiagiiounsiidusu
Tutueuldlnonss fafulumsfnwenafinnsunifiniinisussfiunsfidmsnlududoulnenss wu msdans
ngdnssuesFeulunmasamanlufudouarnsiufduiussevineGoudetu uonaniunuideillailéing

332



Journal of the Medical Technologist Association of Thailand UNAIUITY

Volume 54 No. 2 August 2026 Original Article

Aadenuaziniouiivhnifiaeunoudrmihuagldianznaluieadoulunsmihianssy Jsnuansideasyiou
ManundesesFsuynaulumsdmasustaliviniu dufuuuamdlusuanenarsseradestinsruaunslunms
fndenuaninntndnuiidaruaulalifianundeslunsihmihaowiievssannmilgatu Taseransdsess
oonuuutarlimuuzth WesninAnmerslifienudlademesnisesnuuunisaou Bnsaeunazmsdsziiiu
flaonndesiunadnsnindous uenandunsussidiunadnsnindousdadunsussduiiseniuulnee191sd anns
T Fousauasunislifidinlunissiuesnuuunisussiliudie Janszurunsdsnaadeddiinauasdoslinig
Lm‘%emmizhwﬁ’]s'z’jﬂmaLﬁuﬁﬁaﬁi’ﬂﬁ’mﬁﬂﬁ’iﬂumﬁmmiSwmmauuwimaau‘lasﬁﬁau wagenhlidnAnwiidn
Gumssmnlinauarnaniousunnifuly defunsdenideiifinnulidudounn vievhdefidudedmion
Paglsindnyiinauiinaulauasosenlugniadousaniuld

6. NAANIIUUIZNIA

ﬂ&lw&l'Jﬁ]EJ“UE]“UE]‘UV’]mﬂJaUﬁLWﬂuﬂﬂqiLL‘Wﬂﬂﬂ']ﬁ(ﬂi'ﬁ]']iﬂ?ﬂa 'Ji"lu’lffl(ﬂ Wlmﬁﬂ’ﬁaUUﬁUUWU'ﬁ]ﬂaqﬁiU
mammmmﬂnmmnu LLauGUE]‘U@Uﬂ&lﬂm"IT\]"IiEJLLawUﬂaWﬂimlmﬁﬁJ@Lﬂ‘LIE]LL‘LleLa mmmamaaiumumﬂ 9
3']1JWQSZJE]5UE]U?]§NUﬂﬂﬂH’W1LEUWTJﬁJﬂW?]‘\]EW]]ﬂV]']u%iWﬂ']']ﬁJﬁ']iJiJaLﬂuaﬂqﬂYﬂ

LONEI381989

1. Taskan B, Juncga A, Caetano A. Clarifying the conceptual map of VUCA: a systematic review. IJOA
2022; 7: 196-217.

2. Wang S, Wang F, Zhu Z, Wang J, Tran T, Du Z. Artificial intelligence in education: A systematic
literature review. Expert Syst Appl 2024; 252: 124167.

3. Jin SH, Im K, Yoo M, Roll I, Seo K. Supporting students’ self-regulated learning in online learning
using artificial intelligence applications. Int J Educ Technol High Educ 2023; 20, 37.

4. Zhang X, Zhang B, Zhang F. Student-centered case-based teaching and online-offline case
discussion in postgraduate courses of computer science. Int J Educ Technol High Educ 2023; 20: 1.

5. Appleton JJ, Christenson SL, Furlong MJ. Student engagement with school: Critical conceptual
and methodological issues of the construct. Psychol Sch 2008; 45: 369-86.

6. Downing VR, Cooper KM, Cala JM, et al. Fear of negative evaluation and student anxiety in
community college active-learning science courses. CBE Life Sci Educ 2020; 19: ar20.

7.  Matthews KE, Dwyer A, Hine L, Turner J. Conceptions of students as partners. High Educ 2018; 76:
957-71.

8. Fernando S, Marikar F. Constructivist teaching/learning theory and participatory teaching methods.
JCT 2017; 6: 110.

9. Geurts E, Reijs R, Leenders H, et al. Co-creation and decision-making with students about teaching
and learning: a systematic literature review. J Educ Chang 2023; 25: 1-23.

10. Ambrosetti E, Gaudin C, Flandin S, et al. Students as co-designers in health professional education:
a scoping review. BMC Med Educ 2025; 25: 645.

11. Ahlfeldt S, Mehta S, Sellnow T. Measurement and analysis of student engagement in university
classes where varying levels of PBL methods of instruction are in use. High Educ Res Dev 2005; 24:
5-20.

12. Kolb DA. Experiential Learning: Experience as the source of learning and development, Englewood
Cliffs, NJ: Prentice Hall 1984.

333



Journal of the Medical Technologist Association of Thailand UNAIUITY
Volume 54 No. 2 August 2026 Original Article

13.

14.

15.

16.

Ryan R, Deci E. Self-determination theory and the facilitation of intrinsic motivation, social
development, and well-being. Am Psychol 2000; 55: 68-78.

Fredricks JA, Blumenfeld PC, Paris AH. School engagement: potential of the concept, state of the
evidence. Rev Educ Res 2004; 74: 59-109.

Bovill C, Cook-Sather A, Felten P. Students as co-creators of teaching approaches, course design,
and curricula: Implications for academic developers. Int J Acad Dev 2011; 16: 133-45.

Maulimora V. English Pre-service teachers perception of anxiety in peer teaching: A case study at
universitas Kristen Indonesia. JET 2019; 5: 144-56.

334



