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Abstract 
Background: Design Thinking (DT) has gained increasing recognition in health professions 
education for its ability to foster key 21st-century skills such as creativity, critical thinking, 
collaboration, and adaptability. Objective: This study employed a Design-Based Research approach 
to develop and evaluate a Design Thinking (DT)-driven pedagogical innovation aimed at streamlining 
curriculum delivery while fostering 21st-century skills among Thai undergraduate public health 
students. Methods: The intervention was co-constructed with students, faculty, alumni, employers, 
and community stakeholders (December 2022–May 2023) and assessed using a one-group pretest-
posttest design with paired-samples t-tests. A 15-week integrated prototype, implemented among 53 
third-year students, restructured conventional lecture-based instruction into a hybrid ecosystem 
comprising interactive sessions, integrated modules, an autonomous Self-study Café, and field-based 
projects. Data were collected through self-administered questionnaires and after-action reviews 
(AARs) with students and instructors. The innovation reduced formal classroom contact hours by 
21% without an apparent reduction in learning depth, based on qualitative feedback. Results: 
Findings revealed significant improvements across all six dimensions of 21st-century skills (p < 0.001, 
d = 0.91–1.93). Students’ perceptions of teaching-learning management were significantly more 
positive under the integrated model than the traditional model (p < 0.001), with high overall 
satisfaction toward the prototype (mean 4.38–4.51). AARs findings indicated that reducing lecture-
intensive content facilitated deeper engagement and greater student agency, while also reducing 2170 
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academic anxiety and appearing to strengthen professional identity through authentic problem-
solving. Conclusion: Findings align with Cognitive Load Theory, suggesting that reduced extraneous 
cognitive load facilitated higher-order learning. This DT-driven model constitutes a potentially viable 
framework for educational reform in health professions education, bridging theoretical knowledge and 
public health practice. Multi-site, longitudinal research is recommended to examine the model’s 
scalability and sustained impact. 

Keywords: Design-based research, Design thinking, Curriculum redesign, Active learning, 21st-
century skills, Health professions education 

What was Known 
• DT is primarily taught as a subject rather than used as a curricular design framework.  
• Health curricula often suffer from content overload, leading to high cognitive strain.  
• A persistent gap exists between theoretical classroom learning and field-based practice. 

What’s New and Next 
• Using design thinking as a framework to optimize curriculum efficiency and student agency.  
• Reducing lecture hours enhances creativity and professional skills through generative learning.  
• Future research should apply this model to diverse health professions using longitudinal data. 

Introduction 
The landscape of global health is becoming increasingly volatile, uncertain, and complex, 

demanding a fundamental shift in how future professionals are trained. In this era of rapid 
transformation, higher education must move beyond the traditional ‘information-delivery’ model 
toward a framework that cultivates a comprehensive suite of 21st-century competencies. The 
Partnership for 21st Century Learning ( 1)  categorizes these essential skills into three core domains: 
Learning and Innovation Skills (the 4Cs: critical thinking, communication, collaboration, and 
creativity), Information, Media, and Technology Skills, and Life and Career Skills. The urgency of this 
educational shift is further underscored by the World Economic Forum ( 2) , which identifies these 
competencies, particularly analytical thinking, creative problem-solving, and adaptability as the 
primary drivers of success and resilience in a volatile, AI-integrated global labor market. For public 
health education, the challenge is twofold: students must not only master a vast body of evolving 
scientific knowledge but also develop the transformative competencies needed to navigate complex 
social systems and design resilient community solutions ( 3) . However, despite international calls for 2171 
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competency-based reforms, many curricula remain overcrowded with theoretical content, often at the 
expense of students’ ability to apply their learning in authentic, real-world contexts. 

Design Thinking (DT) has gained increasing recognition in health professions education for 
its ability to foster key 21st-century skills such as creativity, critical thinking, collaboration, and 
adaptability (4,5). Rooted in constructivist learning theory, DT shifts the educational focus from passive 
content reception to the active construction of knowledge through experience and reflection ( 6) . By 
engaging students in an iterative process of empathy, ideation, and prototyping, DT fosters a deep 
understanding of complex issues through real-world problem-solving. Recent evidence in health 
professions education further supports this approach; a multi-institutional study demonstrated that 
DT-driven instruction significantly enhances students’ creative confidence and their ability to navigate 
ambiguous, wicked problems in healthcare ( 7) . Furthermore, DT provides a robust framework for 
addressing complex educational challenges, with research across various higher education actors 
demonstrating its positive impact on students’ capacity for creative problem-solving ( 8) . Current 
findings in dental education and systematic reviews further underscore its value in enhancing student 
engagement and reflective learning (9-10). 

Similarly, the successful redesign of faculty development programs in clinical education 
illustrates how structured DT-based innovations can significantly improve teaching effectiveness and 
professional learner outcomes ( 11) . Despite its growing adoption, many educators remain uncertain 
about how to integrate DT effectively into their teaching practices. While DT has shown success in 
addressing context-specific challenges and promoting deeper learning, its systematic application 
within undergraduate public health curricula—particularly as a unified framework for developing 21st-
century skills—remains limited. Existing empirical evaluations of DT in health professions and higher 
education have largely examined single, standalone courses ( 8) , while broader narrative and 
systematic reviews ( 9,10)  indicate that curriculum-level, multi-course implementations remain 
uncommon; the novelty of the present study lies in applying DT as a curriculum-level redesign 
framework spanning multiple integrated courses, rather than as a standalone teaching technique. 

In Thailand, national and institutional policies have increasingly prioritized 21st-century skills 
development. At the study institution, data from the office of student affairs indicate a declining trend 
in student engagement in these activities, with average participation hours decreasing from 306 in 
2019 to 78 in 2023, partly reflecting disruptions during the COVID-19 pandemic (12). As these activities 
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have historically been offered as voluntary, extracurricular add-ons rather than components of 
required coursework, this decline highlights the limitations of add-on delivery and points to the need 
for an integrated approach, embedded directly within the formal curriculum, that reduces the workload 
burden on both instructors and students. Addressing this gap, this study employs a Design-Based 
Research (DBR) framework to develop a DT-driven learning innovation ( 13) . DBR was selected 
because it enables iterative co-design and refinement of the curriculum-level innovation with 
stakeholders across empathize, define, ideate, prototype, and test cycles, rather than simply testing 
a fixed, pre-specified intervention. This research contributes to the field by examining whether DT 
can serve as a structured framework to streamline curriculum delivery while supporting students’ 
21st-century competencies and pedagogical efficiency. 

This study is significant in advancing competency-based public health education by examining 
how DT may function as a structured instructional framework to cultivate creativity, collaboration, and 
critical thinking within regular coursework. Beyond addressing a local institutional need, the findings 
offer transferable theoretical and practical insights for embedding DT into health professions 
education. By doing so, the study contributes to regional and global efforts to prepare future-ready 
graduates who can navigate the complexity and uncertainty of 21st-century health systems. 
Accordingly, this study aimed to develop and evaluate, using a DBR approach, a DT-driven integrated 
learning innovation for fostering 21st-century skills among Thai public health undergraduates. 

Materials and Methods 
This study employed a DBR approach to develop an integrated learning model based on the 

five-stage DT framework: empathize, define, ideate, prototype, and test (5) (Table 1). Within this DBR 
framework, the one-group pretest-posttest design served as the evaluative Test stage of the iterative 
DBR cycle, rather than as a separate study design. The study was conducted within the Bachelor of 
Public Health program at Mahidol University, Amnatcharoen Campus, Thailand 

1.  Participants  
The study population comprised 53 third-year undergraduate students (81.1% female, n = 

43) enrolled in the Bachelor of Public Health program during the second semester of the 2022 
academic year. Instruction was delivered by an interdisciplinary team of five faculty members co-
teaching three integrated subjects. Participants were selected through purposive sampling based on 
their enrollment in these three subjects, which occurred at the third-year curricular stage and were 
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designated for the redesigned curriculum. All 53 enrolled students participated throughout the study, 
with no refusals or withdrawals, and intervention fidelity was maintained through consistent facilitation 
by the same teaching team across all sessions.  

2. Instruments  
The research instruments comprised (1) a self-administered questionnaire and (2) an 

interview guideline for After Action Review (AAR) sessions, all reviewed by three content experts 
(item-level IOC = 0.7–1.0) with good reliability (Cronbach’s alpha = 0.91–0.94). The details are 
described below. 

A self-administered questionnaire: The 21st-century skills assessment scale, adapted from 
Panthumas et al.,( 14)  comprised 20 items (Cronbach’s alpha = 0.92). The teaching-learning 
management scale and the prototype-opinion questionnaire, consisting of 15 and 8 items 
respectively, were developed by the research team, yielding Cronbach's alpha coefficients of 0.94 
and 0.91, respectively. All items used a 5-point Likert scale (1 = strongly disagree to 5 = strongly 
agree). 

Interview guideline: An interview guideline was developed to facilitate two 45-minute AAR 
sessions, conducted with all 53 students and the five-member teaching team following the 15-week 
Test stage. These sessions focused on reflective inquiry, performance-enhancement areas, and 
shared experiences transitioning from traditional to integrated learning. Key discussion questions 
addressed the innovation’s responsiveness to learner needs, the appropriateness of the learning 
experience design, its contribution to 21st-century skill development, and suggestions for 
improvement. 

3. Data collection and Procedure 
The Empathize and Define stages were conducted in December 2022; the Ideate and 

Prototype stages, from January to February 2023; and the Test stage, comprising the 15-week 
integrated implementation, March to May 2023. As detailed in Table 1, qualitative data for the 
Empathize and Ideate stages were collected through student, alumni, and employer surveys; four 
years of curriculum-review data; focus group discussions with instructors and students; and 
consultative meetings and co-creation workshops with faculty, academic administrators, and subject-
matter experts. Quantitative data were collected via two self-administered questionnaires (10–15 
minutes each). Before implementation, a 35-item questionnaire assessed students’ 21st-century skills 
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and perceptions of teaching-learning practices under the conventional learning model.  After 
implementation, a 43-item questionnaire assessed students’ 21st-century skills, perceptions of the 
DT-driven integrated model, and overall appraisal of the prototype’s effectiveness.  

4. Data analysis 
SPSS software, version 30, under the Mahidol University license, was utilized to conduct 

descriptive statistics. A paired-samples t-test was conducted to compare pre- and post-intervention 
scores, with statistical significance set at p < 0.05.  Prior to conducting the paired-samples t-test, 
the normality of the score distributions was assessed using skewness (-2 to +2) and kurtosis (-7 to 
+7) criteria. In addition, Cohen’s d was reported with the following effect size criteria: small (0.20-
0.49), medium (0.50-0.79), and large (>0.80) (15). 

Data from interviews and focus group discussions were thematically analyzed. Two 
researchers independently coded transcripts and developed a codebook. Discrepancies were 
resolved through discussion, and codes were organized into themes. Preliminary findings were 
shared with five participants (two faculty and three students) for verification. Trustworthiness was 
further supported through investigator triangulation, achieved by independent coding and reflexive 
discussion between the two researchers throughout the analytic process. 

Table 1 Description of the design thinking process in developing the integrated learning innovation 

Stage Description Participants/ 
Data 

source 

Expected result 

Empathize Gained a comprehensive understanding of 
challenges and unmet needs in the current 
integrated public health teaching-learning. 
Data sources included student feedback, 
alumni and employer surveys, four years of 
curriculum reviews, and focus group 
discussions with instructors and current 
students. Key limitations of traditional teaching 
and gaps in 21st-century skill development 
were identified. 

Students, 
Faculty,  
Alumni, 
Employers  

Identification of curricular 
gaps and stakeholder 
needs 
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Table 1 Description of the design thinking process in developing the integrated learning innovation 
(Cont.) 

Stage Description Participants/ 
Data 

source 

Expected result 

Define  
Synthesized insights from the Empathize 
stage to articulate core problems, unmet 
needs, and areas for improvement in 
teaching-learning practices during the second 
semester of the 2022 academic year. 

Researchers  A synthesized problem 
statement identifying the 
gap between academic 
instruction and professional 
requirements 

Ideate Conducted consultative meetings and co-
creation workshops with faculty, academic 
administrators, and subject-matter experts to 
generate innovative and practical strategies 
for redesigning the learning process. 
Encouraged open discussion, knowledge 
sharing, and collaborative idea generation. 

Faculty, 
Academic 
administrator
s, Experts 

A set of feasible, 
stakeholder-endorsed 
strategies for restructuring 
the curriculum 

Prototype Developed the integrated learning model 
based on insights from the Ideate stage. 

Researchers A fully specified integrated 
learning model ready for 
implementation 

Test Implemented the prototype with public health 
students using a one-group pretest-posttest 
design. Quantitative data were collected via 
self-administered questionnaires, and 
qualitative feedback was gathered through 
after-action reviews (AAR). 

Students,  
Teaching 
team 

Empirical evidence of the 
model’s impact on 
students’ 21st-century 
skills and perceptions of 
teaching-learning 
management 

 

Results 
The development of the integrated learning innovation yielded specific findings at each stage 

of the DT process. In brief, the Empathize and Define stages identified curricular gaps and 
synthesized these into a clear problem statement; the Ideate stage produced a stakeholder-endorsed 
restructuring strategy; the Prototype stage yielded the integrated learning model itself; and the Test 2176 
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stage produced empirical evidence of the model’s impact on students’ 21st-century skills, perceptions 
of teaching-learning management, and satisfaction with the prototype. 

1. Empathize (identifying curricular gaps): Stakeholder feedback identified critical challenges 
within the existing public health curriculum. Analysis revealed an over-reliance on traditional lecture-
based instruction, which limited students’ opportunities to cultivate essential 21st-century 
competencies, such as critical thinking, creativity, communication, and cross-cultural agility. This 
pedagogical approach also reduced active engagement and classroom participation. These 
curriculum-delivery concerns emerged primarily from current students and instructors through focus 
group discussions, whereas employers and alumni, through the Empathize-stage surveys, raised 
broader workplace-readiness concerns, specifically noting deficiencies in students' flexibility and 
practical application skills.  

2. Define (synthesizing the problem statement): These findings highlighted a distinct gap 
between academic instruction and professional requirements, underscoring the urgent need for a 
student-centered, competency-based curriculum designed for real-world complexity. 

3. Ideate (strategic curricular restructuring): To address the identified challenges, integrated 
learning strategies were developed to strengthen 21st-century skills and achieve the intended course 
learning outcomes. Core competencies were embedded into existing courses through active learning 
and field-based projects, while modules on health innovation promoted creativity and problem-solving. 
Guided by the 80/20 Pareto principle (16), course restructuring prioritized essential content and high-
impact activities to maximize learning effectiveness. Student achievement was evaluated through a 
combination of individual course assessments (70%) and a collaborative field project (30%), that 
applying knowledge across three integrated courses. Additionally, real-world public health problems 
and fieldwork were introduced from the third year onward to progressively develop practical skills 
and enhance workforce readiness. Feedback from faculty consultations and co-creation workshops 
during this stage directly informed iterative refinements to the design, including the specific allocation 
of reclaimed lecture hours to the Self-study Café and the sequencing of integrated sessions before 
the prototype was finalized. The decision to combine these three courses was supported by the 
curriculum-review and stakeholder-consultation evidence gathered during the Empathize and Ideate 
stages, which identified shared course learning outcomes and overlapping field-based competencies 
across the three subjects. 
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4. Prototype (the integrated learning model): The prototype was designed for third-year 
students enrolled in three typically separate courses totaling 120 hours over 15 weeks. Under the 
integrated learning model, 40 lecture hours were replaced with five 3-hour interdisciplinary sessions, 
reducing total lecture time to 95 hours, representing a 21% decrease. The reclaimed hours were 
allocated to a “Self-study Café,” where students engaged in collaborative group tasks guided by 
project advisors, and to integrative projects that applied knowledge across the three subjects. This 
design promoted out-of-class learning and fostered 21st-century skills through peer interaction, 
reflection, and self-directed exploration. 

The prototype included four key components: 1) Course selection: courses were 
collaboratively redesigned to ensure coherence in content, skills, and assessment; 2) Pre-class 
planning: teaching teams aligned learning objectives, identified shared themes, and mapped 
competencies; 3) Class timeline: 10 regular sessions plus 5 integrated sessions blending theory and 
hands-on activities; 4) Self-study Café: five 2-hour sessions linked to integrated sessions, as 
illustrated in Figure 1 and Table 2. 

As detailed in Table 2, the five integrated sessions and their linked self-study components 
followed a progressive sequence. At the outset (i1), shared course learning outcomes were 
presented, and students were assigned a community case for their field project. Sessions then 
progressed from field-based data collection with an interprofessional team (i5), to instruction on health 
innovation design (i6), expert-facilitated refinement of innovation drafts (i10), and finally presentation 
and handover of completed innovations to community stakeholders (i15). Each integrated session 
was paired with a corresponding Self-study Café session, in which students, guided by project 
advisors, prepared case data (s1), reflected on field-collection insights (s5), drafted innovations (s6), 
prepared application reports (s10), and completed final project reports with self- and peer-assessment 
(s15).   

The instructor’s facilitation role evolved correspondingly: guiding tool application and case 
assignment (i1); supporting data collection and providing tailored content (i5); directing innovation-
design instruction (i6); delivering structured feedback with invited experts (i10); and coordinating final 
presentation and handover to stakeholders (i15). 
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Figure 1 Flowchart of the study, key findings, and the integrated learning innovation 

Table 2 Details of the integrated sessions and self-study café activities 

Session Description 
i1 In-class introduction: The shared course learning outcomes (CLOs) of three courses were 

explicitly presented. Guided by the 80/20 Pareto principle, instruction focused on high-impact 
key concepts and essential tools. Students practiced applying these tools to prepare and 
plan effectively for fieldwork. Each group was assigned a case study for their field project.  

s1 Self-study preparation: Each group reviewed its assigned case and developed a plan to 
collect additional community data, with guidance and support from a project advisor. 

i5 Field-based data collection: Each group collected data on their assigned case in collaboration 
with instructors and an interprofessional team. Students presented challenges encountered, 
shared information, analyzed collected data, and identified the root causes of problems. 
Instructors provided additional content tailored to students’ emerging needs and interests. 

s5 Reflection and exchange: Students prepared presentations to share challenges and insights 
derived from their field data collection activities. 
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Table 2 Details of the integrated sessions and self-study café activities (Cont.) 

Session Description 
i6 In-class problem-solving: Instruction focused on designing innovations to address diverse 

health problems. Each group brainstormed potential solutions and drafted ideas for health 
innovations targeting the issues identified in i5. 

s6 Draft health innovation preparation: Students prepared presentations of their brainstorming 
outcomes and initial drafts of their health innovations. 

i10 Innovation draft refinement: Each group presented its health innovation draft to relevant 
experts and instructors, receiving constructive feedback and additional content. Students 
refined their innovations and applied them to assigned community case studies. 

s10 Innovation application report: Students prepared presentations summarizing the results of 
applying their innovations, including any subsequent modifications. 

i15 Final presentation and handover: Each group delivered a presentation of their health 
innovations and application results to experts, instructors, and relevant stakeholders. This 
was followed by reflective discussion, synthesis of learning outcomes, and formal handover 
of the innovation to the community. 

s15 Final report and assessment: Students completed and submitted their comprehensive project 
reports and conducted self-assessments and peer-assessments of their group members’ 
contributions. 

 
 5. Test (evaluation of the learning innovation): Following the implementation of the DT-driven 
integrated model, the evaluation phase focused on measuring its impact on student competencies 
and pedagogical efficiency. 

Impact on 21st-century skills: As data collection was embedded within regular, registered 
coursework, all 53 participants completed both the pre- and post-intervention questionnaires with no 
missing responses. The findings revealed a significant increase in the overall mean score from 68.87 
to 85.26, with this difference being statistically significant (p < 0.001). This improvement corresponded 
to a substantial effect size, Cohen’s d = 1.69, indicating a large (Table 3).  

Pedagogical efficiency and student experience: The study highlighted significant pedagogical 
efficiency, achieving a 21% reduction in formal lecture hours (from 120 to 95) without lowering 
academic standards. Impressively, all participants met the prescribed Course Learning Outcomes 
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(CLOs), indicating that the DT-driven model effectively optimized learning while preserving essential 
content mastery.  

Additionally, students reported significantly more positive experiences with the integrated 
learning model compared to the traditional approach (p < 0.001, Table 4). Elevated satisfaction levels 
were further confirmed by post-intervention mean scores ranging from 4.38 to 4.51 (Table 5), with 
students emphasizing the importance of the interdisciplinary field-based projects. Among the 
individual items, overall satisfaction with the program (item 8, mean 4.51) and perceived applicability 
to future practice (item 2, mean 4.47) received the highest ratings, while perceptions of program 
duration (item 6, mean 4.38) received the lowest. 

Table 3 Comparison of 21st-century skills mean scores between pretest and posttest (n = 53) 

Dimensions of  
21st-century skills 

Number  
of items 

Pre-test Post-test t (df) p-value Cohen’s d 
Mean (SD) Mean (SD)  

Overall, the 21st-Century 20 68.87 (8.35) 85.26 (10.92) 8.16 (52) <0.001 1.69 
-Creativity and Innovation 3 9.13 (1.53) 12.62 (2.06) 9.46 (52) <0.001 1.93 
-Critical Thinking & Problem-solving  3 10.73 (1.73) 12.73 (1.81) 5.29 (52) <0.001 1.13 
-Communication & Collaboration  3 10.55 (1.73) 13.11 (1.65) 7.71 (52) <0.001 1.51 
-Information, Media, & Technology  5 17.24 (2.90) 20.19 (3.54) 4.53 (52) <0.001 0.91 
-Initiative and Self-direction  3 10.15 (1.63) 13.15 (1.93) 8.17 (52) <0.001 1.68 
-Social & Cross-cultural  3 11.17 (1.73) 13.45 (1.81) 6.24 (52) <0.001 1.29 

Note. SD, standard deviation; p-value of paired-samples t-test; t, t-values; df, degrees of freedom; Cohen’s d for paired data was 
calculated as the mean difference divided by the pooled standard deviation of the pre- and post-test scores 

 

Table 4 Comparison of students’ perceptions of teaching-learning management for 21st-century 
skills between traditional and integrated learning models (n = 53)  

Dimensions of Teaching-
Learning Management 

Number  
of items 

Traditional  Integrated t(df) p-value 
Mean (SD) Mean (SD)  

Overall  15 50.00 (3.97) 64.43 (7.78) 11.28 (52) <0.001 
- Active Learning 5 16.64 (1.84) 21.26 (2.57) 9.84 (52) <0.001 
- Effective Teaching 5 16.90 (1.86) 21.77 (3.02) 10.74 (52) <0.001 
- Learning Environment 5 16.45 (1.65) 21.40 (2.82) 10.43 (52) <0.001 

Note. SD, standard deviation; p-value of paired-samples t-test; t, t-values; df, degrees of freedom 
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Table 5 Student opinions on the integrated learning model prototype (n=53) 

Items Mean (SD) 
1. I gained new knowledge, concepts, skills, and experiences from participating in this 

program. 
4.41 (0.53) 

2. I can apply what I learned in this program to my current studies, future profession, 
or work practices. 

4.47 (0.50) 

3. The outcomes of this program met my expectations. 4.41 (0.60) 
4. The instructional format facilitated more practical and applicable learning compared 

with traditional classroom methods. 
4.45 (0.57) 

5. The content and activities were conducive to learning and supported the 
development of my competencies. 

4.45 (0.54) 

6. The program duration was appropriate. 4.38 (0.69) 
7. The instructors/facilitators effectively conveyed knowledge and supported my 

learning. 
4.43 (0.60) 

8. I am satisfied with the overall quality and experience of the program. 4.51 (0.50) 
Note. SD, standard deviation 

 

During the AAR sessions, students’ reflections revealed three central themes that aligned 
with the observed statistical improvements: 

Reduced content fatigue and cognitive ease. Students reported being less “overwhelmed by 
theoretical data” compared to traditional formats. The streamlined curriculum provided the “cognitive 
space” necessary for “meaningful application,” reducing “content-heavy” lectures and academic 
anxiety while prioritizing “deeper understanding rather than rote memorization.” This qualitative theme 
aligns with the quantitative gains observed in the Information, Media, and Technology and Initiative 
and Self-direction subscales, both of which depend on students’ capacity to process and apply 
content independently rather than passively receive it. 

Enhanced agency and professional identity.  Participants described a “newfound sense of 
ownership” over their learning, including “practicing leadership and followership in team collaboration” 
and a shift from passive learners to “proactive health innovators” with “professional responsibility.” 
As one student reflected, “Before, I didn’t know what I could do with my knowledge as a public health 
professional. After hands-on practice, I felt more confident, valuable, and skilled, especially when 
seeing the smiles of the service recipients we helped.” Students also linked this ownership to fair, 
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developmental assessment: “This kind of grading is good and also helps us develop ourselves. The 
workload was a bit heavy, but we did our best, and when the results came out and the service 
recipients liked it, we felt proud.” This theme corresponds to the quantitative gains in the Initiative 
and Self-direction and Communication and Collaboration subscales. 

Authentic problem-solving and interdisciplinary practice.  The model effectively broke down 
“academic silos” through “learning beyond the classroom through hands-on field practice.” Students 
emphasized “applying knowledge from multiple disciplines” to design programs for “complex issues 
across different age groups,” successfully “bridging the gap between classroom theory and 
community health practice.” One student summarized this shift: “We learned together not just in the 
classroom but also through practical field experiences. The tasks were engaging and based on real-
world data we gathered ourselves. This is the active learning we need, not just lectures.” This theme 
is consistent with the largest quantitative gains observed, in Creativity and Innovation and 
Communication and Collaboration, both of which are directly exercised through interdisciplinary field-
based problem-solving. 

In focus group interviews, most students (85%) considered the integrated learning innovation 
appropriate for three academic-year levels, while 10% suggested it could extend across four levels 
and 5% considered two levels sufficient. Students also proposed several refinements, including 
incorporating case studies from more diverse age groups, extending field-practice durations, 
assigning a dedicated faculty advisor to each group, and having instructors join field activities directly. 

Discussion  
The integrated learning innovation developed through the DT framework effectively reduced 

classroom hours by 21% while significantly enhancing 21st-century skills. Time saved from lectures 
was reallocated to active learning modalities, including integrated classrooms, a Self-study Café, and 
field-based projects, resulting in greater learner motivation, teamwork, and confidence in addressing 
complex public health issues. This study advances beyond isolated workshops or single-course 
interventions (8) by implementing a systematic, curriculum-wide model over 15 weeks. Whereas those 
prior studies primarily reported short-term shifts in creative confidence within a single course or 
workshop, the present findings extend this evidence by showing sustained, curriculum-embedded 
gains across six distinct 21st-century skill dimensions over a full academic term. By actively engaging 
stakeholders during the empathize and define phases, the researchers ensured the curriculum’s 
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contextual relevance to real-world challenges (17). The profound shift in students’ perceptions reflected 
in their notably more positive experiences compared to the traditional approach, demonstrates that 
the redesign fundamentally transformed the learning journey. Students did not merely perceive the 
model as a change in format but as a meaningful bridge to their professional identity; as 
Kyriakopoulou (18) suggests, such deep engagement arises when interactions with tasks, peers, and 
the environment are intentionally designed to foster agency. 

This successful optimization of instructional time can be fundamentally explained through 
Cognitive Load Theory ( 19) , where the DT framework functioned as the primary instructional design 
tool. Rather than being a subject of study for students, DT was employed by the researchers to 
empathize with learner needs and prototype a streamlined curriculum. By applying the 80/20 Pareto 
Principle (16), instructional delivery focused on the “vital few” core concepts that drive the majority of 
professional outcomes. This strategic reduction effectively minimized extraneous cognitive load, the 
mental effort spent on processing non-essential information and created the necessary “cognitive 
breathing room” for generative learning ( 20) . Consequently, by freeing students’ mental capacity, the 
DT-driven design enabled a transition from passive recipients of information to active agents of 
knowledge construction.  It should be noted that cognitive load was not directly measured in this 
study, and the Cognitive Load Theory explanation is therefore offered as a plausible theoretical 
interpretation rather than an empirically verified mechanism.The high post-intervention satisfaction 
scores further confirm this, with students especially appreciating the interdisciplinary nature of field-
based projects. This suggests that teaching effectiveness remained strong despite the decrease in 
formal instruction. 

While the intervention was evaluated as a single integrated package, some intervention 
components plausibly contributed more to specific competency gains than others. The field-based 
data-collection session (i5), which required direct engagement with an interprofessional team and 
community stakeholders, likely contributed most to the gains observed in Communication and 
Collaboration. The innovation-design and refinement sessions (i6 and i10), which asked students to 
brainstorm and iteratively refine solutions to health problems, likely contributed most to the gains in 
Creativity and Innovation, the dimension with the largest effect size observed. This attribution is 
interpretive rather than causally tested, as the study design did not permit isolating the effect of 
individual sessions. 

2184 



 

 

Design Thinking for 21st-Century Skills  PANTHUMAS NAME AL  

www.ph.mahidol.ac.th/thjph/ Thai Journal of Public Health Vol. 56 No. 2 (May-Aug 2026) 

Furthermore, the structured sequence of activities served as the necessary scaffolding to 
redirect mental capacity toward germane load, the deep processing required for building complex 
mental models. Qualitative insights from the AARs confirmed that this design fostered a sense of 
“learning ownership” and agency, empowering students to take intentional action ( 21) . The “fail-fast” 
philosophy embedded in the sessions created a psychologically safe, “safe-to-fail” environment, 
allowing students to experiment without fear of penalty, which was associated with measurable 
improvements in creativity and initiative. Such a culture confirms that DT is a powerful framework for 
fostering adaptive expertise in health professions education (22,23,24). 

Beyond its measured outcomes, the DBR process generated transferable design knowledge: 
stakeholder feedback during the Ideate stage reshaped the balance between in-class sessions and 
Self-study Café time, illustrating how iterative co-design can calibrate the ratio of structured 
instruction to autonomous learning more generally in curriculum redesign. As one instructor 
summarized, “We identified effective methods to combine hard and soft skills learning, such as 
innovation or project-based approaches using the DT framework, academic-professional workshops 
(Labinar), guided self-study sessions with teachers (Self-study Café), and external showcases.” 
Scaling this model institutionally would require administrative flexibility in course scheduling, faculty 
training in DT facilitation, and sustained co-design partnerships with community stakeholders to 
maintain the authenticity of field-based projects. 

More broadly, this stakeholder-driven, iterative approach to curriculum redesign is consistent 
with recommendations from the wider competency-based education literature, which emphasizes 
structured stakeholder engagement in competency framework development ( 26)  and identifies 
curriculum design, teaching methods, and assessment as the key domains requiring alignment when 
transitioning health professions curricula toward competency-based education (27). 

Ultimately, embedding these competencies within the formal curriculum addresses the 
persistent “theory-practice gap” in health professions education. As noted by Tambunan ( 25) , the 
disconnect between classroom theories and field realities remains a primary challenge. To mitigate 
this, DT serves as a vital bridge, shifting the pedagogical focus from theoretical knowledge toward 
innovative applications (22). By integrating immersive, field-based tasks directly into the core syllabus, 
21st-century skills are internalized as academic requirements rather than optional extras. This 
alignment with experiential learning principles ( 6)  provides a scalable foundation for sustainable 
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educational reform, fostering graduates who are truly ready for the complexities of modern public 
health practice (10). 

Key strengths of this study include its DBR approach, the co-design of the curriculum with 
student, faculty, and community stakeholders, and the integration of quantitative and qualitative 
evidence to evaluate the innovation. While this study demonstrates the significant efficacy of a DT-
driven curriculum, several limitations should be acknowledged. First, the sample size was relatively 
small and limited to a single institution, which may affect the generalizability of the findings. Second, 
because a comparison group was not feasible within the existing curriculum structure, alternative 
explanations for the observed improvements-such as maturation, testing effects, and the Hawthorne 
effect—cannot be ruled out, and findings should be interpreted as associated with, rather than 
definitively caused by, the intervention. Third, while the 21% reduction in lecture hours proved 
beneficial, the optimal balance between formal instruction and autonomous learning may vary across 
different health disciplines. Future research should employ multi-center, longitudinal designs to 
evaluate long-term skill retention. 

Conclusion  
This study suggests that streamlining curricula through DT does not compromise quality and 

may enhance 21st-century skills. By applying the 80/20 Pareto Principle to focus on “ the vital few” 
core concepts, the 21% reduction in lecture hours successfully minimized extraneous cognitive load, 
reallocating time toward immersive field-based projects and the Self-study Café. These findings 
underscore that within a psychologically safe, “safe-to-fail” environment, students demonstrated 
substantial gains in creativity and self-direction. Ultimately, this DT-driven model may offer a potential 
framework for bridging the theory-practice gap and fostering adaptive expertise in modern public 
health education. By strengthening these educational competencies, this model has the potential to 
contribute to future public health practice and improved community health outcomes. 

Practical Recommendations 
1) Curriculum shift: Institutions should transition from content-heavy models to 

interdisciplinary curricula, focusing on core concepts while prioritizing authentic, field-based learning. 
2) Facilitative spaces: Establish autonomous learning environments like the Self-study Café, 

where educators act as facilitators to scaffold student agency. 
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3) Assessment reform: Shift from rote memorization toward evaluating problem-solving 
processes and the synthesis of knowledge through real-world projects. 

4) Systemic support: Scalable reform requires administrative flexibility, faculty training in DT, 
and a co-design approach involving students and community stakeholders. Within this systemic 
support, the instructor’s evolving role from content deliverer to facilitator and field-based mentor 
emerged as a key enabling factor for the model, warranting deliberate faculty development attention. 

Future studies should employ longitudinal tracking to assess the long-term retention of 21st-
century skills and conduct multi-site validations to test the model’s adaptability across diverse 
academic disciplines and cultural contexts. 
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