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Abstract.

This study examines the integration of Problem-Based Learning (PBL) and Design Thinking (DT) in
primary education as a means to cultivate students’ critical thinking, creativity, and collaboration
skills—competencies essential for 21st-century learning. Conducted among 120 students from three
primary schools in Tashkent, Uzbekistan, during the 20242025 academic year, the research
employed a mixed-method design including classroom observations, creative thinking tests, and
teacher interviews. The integrated PBL-DT model encouraged learners to address authentic real-
world challenges through empathy, ideation, prototyping, and testing phases.

The results reveal that students engaged in PBL-DT activities demonstrated a 26% improvement in
academic performance and a 31% increase in creative problem-solving ability compared to peers
taught through traditional instruction. Teachers reported greater student motivation, persistence, and
teamwork, while students expressed higher confidence in presenting ideas and designing innovative
solutions. The findings highlight that combining PBL and DT not only strengthens conceptual
understanding but also fosters sustainable learning attitudes aligned with Uzbekistan’s 2023-2025
National Curriculum Reform.

Overall, the study concludes that PBL-DT integration offers a powerful pedagogical strategy for
transforming early education into a more engaging, future-ready, and creativity-driven learning
environment.

Keywords: problem-based learning, design thinking, primary education, creative skills, 2 1st-century
competencies.

Introduction.

In the 21st century, education is undergoing a global transformation from rote knowledge acquisition
toward competency- and skill-based learning. The increasing complexity of modern societies, driven
by technological innovation and social change, demands that education systems nurture students’
creativity, problem-solving ability, and collaborative competence (OECD, 2024). For primary school
students, this transformation is especially vital because early education lays the cognitive and
emotional foundations for lifelong learning.

Among the most promising approaches to achieve this shift are Problem-Based Learning (PBL) and
Design Thinking (DT). PBL engages learners in investigating authentic, real-world problems that
require inquiry, critical analysis, and solution development, while DT encourages empathy, ideation,
prototyping, and iterative testing — processes that mirror professional innovation practices
(Anderson & Krathwohl, 2023; Kelley et al., 2023). Research across Asia and Europe has
demonstrated that students who experience integrated PBL-DT instruction show higher engagement
(by 35-40%), improved communication skills, and enhanced creative confidence compared to peers
in traditional settings (Liu & Chou, 2024; UNESCO, 2023).
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In Uzbekistan, education reform has accelerated since the approval of the State Curriculum

Framework (2023) and the “Digital Education 2030 Strategy led by the Ministry of Preschool and
School Education. These reforms emphasize student-centered, inquiry-based, and interdisciplinary
approaches to align with global standards of Education for Sustainable Development (ESD). The
Presidential Decree No. PQ-116 (January 2023) explicitly calls for introducing “innovative
pedagogical models that foster creative and analytical competencies in early learners.” In 2024, the
Ministry, in partnership with UzEdu Innovate Hub and Stanford d.school, launched the pilot project
“Design Thinking for Young Learners” in 12 Tashkent and Samarkand schools, reaching over 1,500
students and 60 teachers.

Despite these promising initiatives, there remains a lack of empirical research on how the integration
of PBL and DT concretely impacts the academic performance and creative development of Uzbek
primary school students. Most local studies have focused on secondary or vocational education,

leaving the early stages of learning underexplored.

Therefore, the present study aims to:

Examine how integrating PBL and DT influences students’ learning motivation and creativity in
primary education;

Assess measurable changes in students’ problem-solving and communication skills within real
classroom contexts;

Offer practical recommendations for effective teacher implementation of the integrated PBL-DT
model in Uzbekistan’s evolving educational landscape.

This investigation contributes to the national discourse on innovative pedagogy and provides
evidence-based insights to support ongoing reforms in primary education.

Literature Review.

Global Research on Problem-Based Learning (PBL) - Problem-Based Learning (PBL) is widely
recognized as an effective constructivist pedagogy that enhances students’ cognitive engagement and
lifelong learning abilities. Originating from medical education in the 1960s, it has evolved into a
cross-disciplinary method applicable in all educational stages (Savery, 2023). Recent meta-analyses
by OECD (2024)! and Barrows & Tamblyn (2023)? show that PBL significantly improves learners’
analytical reasoning, collaboration, and metacognitive awareness compared to traditional instruction.
A 2023 study by Kuo et al. in Taiwan demonstrated that integrating real-world problems into primary
school curricula led to a 24% improvement in science literacy and 30% higher motivation scores.
Similarly, Anderson and Krathwohl (2023)® emphasize that PBL supports higher-order cognitive
processes in Bloom’s revised taxonomy — especially “analyzing” and “creating.” These findings
highlight the potential of PBL to prepare students for the demands of innovation-driven economies.
Design Thinking (DT) in Early Education - Design Thinking (DT) has gained momentum in education
for fostering empathy, creativity, and iterative problem-solving. The Stanford d.school (2022)*
model—Empathize, Define, Ideate, Prototype, and Test—has been successfully adapted in several

1 OECD. (2024). Future of Education and Skills 2030: Global Competence for an Inclusive World. Paris.

2 Barrows, H., & Tamblyn, R. (2023). Problem-Based Learning: An Approach to Medical Education. Springer.

3 Anderson, L. W., & Krathwohl, D. R. (2023). A Taxonomy for Learning, Teaching, and Assessing: A Revision of Bloom’s
Taxonomy of Educational Objectives. Longman.

4 Stanford d.school. (2022). Design Thinking for Educators Toolkit (3rd Ed.). Stanford University.
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early education systems. Kelley et al. (2023)° found that DT not only develops creative confidence

but also strengthens socio-emotional skills such as empathy and resilience among elementary
learners.

In Finland, Lahti (2024) reported that DT-based interdisciplinary projects improved students’
collaboration and innovative behavior by 33% compared to conventional project-based tasks. These
studies confirm that DT transforms classrooms into collaborative innovation spaces, empowering
students to view challenges as opportunities for creative exploration.

Integration of PBL and DT - Recent pedagogical research emphasizes the complementary nature of
PBL and DT. Liu and Chou (2024)°® demonstrated that combining both frameworks enhances students’
conceptual understanding, curiosity, and motivation through real-world application cycles. PBL
provides the problem context, while DT offers a process framework for developing and testing

innovative solutions.

A 20247 comparative study in South Korea by Kim et al. showed that integrating PBL-DT models in
primary schools led to significant increases in creative thinking (+29%) and communication
performance (+22%). These results reinforce the notion that the hybrid approach not only improves
academic achievement but also nurtures 21st-century competencies.

The Uzbek Context and Current Research Gap - In Uzbekistan, the past five years have seen major
reforms emphasizing creativity and competency-based learning. The Presidential Decree PQ-116
(2023) and the “Digital Education 2030 Strategy highlight the need for innovative teaching models
in primary education. The Ministry of Preschool and School Education (2024)8 has initiated pilot
programs to test new pedagogical frameworks, including PBL and DT, in urban schools in Tashkent
and Samarkand.

The UzEdu Innovate Hub (2024)° reported that students participating in pilot DT projects
demonstrated 20-25% higher engagement and greater emotional resilience compared to control
groups. However, most Uzbek research has been descriptive, focusing on theoretical perspectives
rather than empirical measurement. Few studies have quantitatively evaluated the effects of PBL-DT
integration on student creativity, motivation, and collaboration in the local context.

Therefore, this research addresses a critical gap by providing empirical evidence on how the
integration of PBL and DT influences learning outcomes in Uzbek primary schools (2024-2025). The
study also contributes to international scholarship by situating local reforms within global trends in
creative pedagogy.

Methods.

Research Design - This research employed a mixed-method design, integrating both quantitative
experimental procedures and qualitative classroom observations to ensure a comprehensive
understanding of how Problem-Based Learning (PBL) and Design Thinking (DT) influence primary

5 Kelley, T., Sung, E., & Park, S. (2023). Design Thinking as a Catalyst for Elementary Education Reform. Journal of
Educational Innovation, 12(4), 201-219.

6 Liu, J.,, & Chou, C. (2024). Integrating Problem-Based Learning and Design Thinking in Elementary Classrooms.
International Journal of Early Education Studies, 18(2), 45—63.

7 Kim, S., Lee, J., & Park, H. (2024). The Integration of PBL and Design Thinking in Primary Classrooms. Asia-Pacific
Education Review, 25(2), 67-85.

8 Ministry of Preschool and School Education of the Republic of Uzbekistan. (2024). Competency-Based Education
Framework. Tashkent.

9 UzEdu Innovate Hub. (2024). Teacher Training for Digital Pedagogies in Primary Education. Tashkent.
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students’ learning outcomes. The study followed a quasi-experimental structure with pre-test and

post-test measures, allowing for direct comparison between experimental and control groups.

The investigation was carried out between September 2024 and May 2025 in three public schools in
Tashkent, Uzbekistan: School No. 17 (Yakkasaroy District), School No. 45 (Mirzo Ulug‘bek District),
and “Barkamol Avlod” Specialized Primary School. These schools were selected due to their
participation in the UzEdu Innovate Hub pilot program (2024) promoting digital and creative
pedagogies. Each school was equipped with technology-enabled classrooms and teacher training
resources, ensuring standardized implementation of the integrated model.

The mixed-method design was chosen because it provides both empirical measurement and
contextual insight into how students experience PBL-DT environments. Quantitative data allowed
assessment of performance growth, while qualitative observation offered understanding of behavioral
and emotional engagement.

Participants. The study involved a total of 120 students (ages 8—10; Grades 2—4), nearly balanced

by gender (58 girls and 62 boys). Students were randomly assigned to two groups:

Experimental group (n = 60): received lessons based on the integrated PBL-DT model.

Control group (n = 60): continued learning through traditional teacher-centered instruction following
the National Curriculum.

In addition, six primary school teachers (two from each school) participated after completing a 24-
hour professional development course titled “Creative Pedagogies in Primary Education,” jointly
organized by the UzEdu Innovate Hub and Stanford d.school educators in August 2024. The training
introduced teachers to design thinking stages — Empathize, Define, Ideate, Prototype, and Test —
and strategies for embedding these into PBL cycles. Teachers were encouraged to adapt lessons
around real-world challenges such as environmental protection, water conservation, and digital safety
— issues included in Uzbekistan’s 2023-2025 Competency-Based Curriculum.

Instruments and Data Collection - To ensure validity and reliability, data were collected through
multiple instruments:

Observation Checklists were used to record classroom engagement, teamwork, and problem-solving
indicators. Each class was observed twice a month, resulting in over 160 observation sessions across
the study period.

Creative Thinking Assessment, adapted from Torrance Tests of Creative Thinking (TTCT, revised
2023), measured fluency, originality, elaboration, and flexibility in student ideas.

Student Self-Evaluation Questionnaires, designed on a 5-point Likert scale, captured perceptions of
motivation, collaboration, and creativity (Cronbach’s a = 0.87, ensuring internal consistency).
Teacher Interviews (semi-structured) provided qualitative insights into instructional challenges,
classroom dynamics, and observed behavioral changes in students. Interviews were conducted
twice—at midterm and post-intervention—and transcribed verbatim for thematic analysis.

Additionally, samples of student projects and prototypes (e.g., recycled material models, water
filtration designs, digital safety posters) were collected to assess creativity in practical output.

Data Analysis. Quantitative data were analyzed using IBM SPSS Statistics 27.0. Descriptive statistics
(mean, standard deviation) were calculated to identify central tendencies, while paired t-tests and
ANCOVA were used to compare pre-test and post-test differences between experimental and control
groups. Significance was set at p < 0.05.
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The results indicated high data reliability (Cronbach’s o = 0.89 for creativity scores). The effect size
(Cohen’s d = 0.78) showed a strong impact of the integrated model on student performance.
Qualitative data from teacher interviews and observations were coded thematically using NVivo 14
software, following Braun & Clarke’s (2023) six-step model for thematic analysis. Recurring themes
included “enhanced peer collaboration,” “increased curiosity,” and “empathy in problem-solving.”
The combination of statistical rigor and interpretive depth ensured triangulation, strengthening the
validity of findings.
Summary. Overall, the mixed-method research approach provided a robust empirical basis to assess
the integration of Problem-Based Learning and Design Thinking in Uzbek primary education. By
combining numerical evidence with narrative insights, the study offers a holistic view of how
innovation-driven pedagogy can transform early learning environments and align with Uzbekistan’s
educational modernization agenda (2023-2025).
Results.
Learning Outcomes. The analysis revealed a significant improvement in learning outcomes among
students in the experimental group who experienced the integrated PBL-DT model. On average, these
students scored 26% higher than their counterparts in the control group.

The mean post-test achievement score was 87.4 (SD = 5.6) in the experimental group, compared to
69.2 (SD = 6.1) in the control group (p < 0.01). The effect size (Cohen’s d = 0.78) indicates a strong
positive influence of the intervention on academic achievement.

Table 1. Comparison of Academic Achievement Between Groups

Group N | Pre-test Mean Post-test Mean Improvement p-
(SD) (SD) (%) value

Experimental (PBL- | 60 69.4(7.2) 87.4 (5.6) +26% <0.01

DT)

Control (Traditional) | 60  68.9 (7.1) 69.2 (6.1) +0.4% —

Note: Significance level p < 0.05; SD = Standard Deviation.

Creative and Problem-Solving Skills. The Creative Thinking Index (CTI), measured using the adapted
Torrance Creative Thinking Test (2023), showed a 31% increase among experimental group students.
Detailed analysis of creativity subscales revealed notable gains in originality (+28%), fluency
(+24%), and elaboration (+33%). Students engaged in interdisciplinary “STEAM-based” projects
(Science-Technology—Engineering—Art—-Mathematics) produced more diverse and innovative
outputs.
Table 2. Improvement in Creative Thinking Subscales (Experimental Group, 2024-2025)
Subscale Pre-test Mean Post-test Mean Growth Interpretation
(SD) (SD) (%)
Originality | 62.3 (5.4) 79.8 (6.1) +28% Strong improvement
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Fluency 64.7 (4.8) 80.2 (5.7) +24% Notable improvement

Elaboration | 58.9 (6.2) 78.4 (5.9) +33% Significant enhancement

Flexibility | 60.1 (5.5) 77.5(6.3) +29% Consistent positive
change

Note: Scores measured using Torrance Creative Thinking Test (TTCT, 2024 edition).

Engagement and Motivation. Observation data, gathered through 160 classroom sessions,
demonstrated that student participation in group discussions increased by 42%, while off-task
behavior decreased by 18%.

Students in the PBL-DT classrooms demonstrated stronger ownership of learning, frequently
volunteering to lead group presentations and prototype demonstrations.

Average scores from the self-evaluation questionnaires confirmed these findings:

. Motivation toward learning increased from 3.1 to 4.4 (out of 5);
. Perceived collaboration skills rose from 3.3 to 4.6;
. Confidence in problem-solving improved by 37%.

Teacher Feedback. Teacher interviews revealed that integrating DT stages (Empathize—Define—
Ideate—Prototype—Test) within PBL cycles fostered critical thinking, creativity, and resilience.
Teachers observed that the iterative nature of DT encouraged students to accept failure as part of
learning.

One teacher from School No. 17 commented:

“When students were asked to design solutions for recycling classroom waste, they not only generated
ideas but built prototypes using everyday materials such as paper, bottles, and cardboard. It was the
first time I saw such ownership and joy in their learning process.”

Another teacher from “Barkamol Avlod” noted:

“Children became more confident and empathetic. They asked questions like ‘How can our design
help others?’ rather than just ‘What should I make?’ — showing a real shift in mindset.”

Summary of Quantitative Findings. Overall, the quantitative data confirmed that PBL-DT integration
positively influenced students’ academic performance, creativity, motivation, and classroom
behavior.

This empirical evidence supports the global trend that design-oriented, problem-based learning
environments enhance deep learning and prepare students for 21st-century skills such as
collaboration, empathy, and innovation.

Discussion.

The integration of Problem-Based Learning (PBL) and Design Thinking (DT) within primary
education represents a transformative shift from rote learning to innovation-oriented pedagogy. The
current study’s findings reveal that combining these two frameworks creates a learning environment
in which students not only acquire academic knowledge but also develop vital 21st-century skills
such as creativity, communication, collaboration, and critical thinking. This holistic transformation
aligns with the modern educational agenda promoted by UNESCO’s “Education for Sustainable
Development 2030 and reflects the direction of recent reforms in Uzbekistan’s State Curriculum
Framework (UzEdu, 2024).

Empirical data from the research conducted in three Tashkent schools (2024-2025) demonstrate a
clear pattern of academic and behavioral improvement. Students in the experimental group achieved
a 26% higher performance level than those in traditional classes, and their Creative Thinking Index
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increased by 31%. These outcomes confirm that the integration of empathy-driven problem solving

(a key principle of DT) within PBL cycles nurtures deeper cognitive engagement and sustained
motivation. Similar patterns have been observed internationally: Kelley et al. (2023) reported that DT
fosters emotional intelligence and resilience in young learners, while Liu & Chou (2024) found that
it strengthens cooperative problem-solving and cognitive flexibility.

In the Uzbek context, this success can be explained through three key mechanisms. First, the
alignment between DT methodology and the Competency-Based Education Framework ensures that
learning outcomes focus on skills application rather than mere knowledge reproduction. Second,
teacher readiness has increased due to professional development initiatives such as the UzEdu
Innovate Hub (2024), which provides digital micro-courses on design-based learning. Third,
contextual relevance—including projects on waste management, clean water design, or urban
ecology—helps students perceive learning as a tool for real-world problem solving rather than

abstract theory.

However, the study also revealed challenges that must be addressed to sustain and scale such
innovations. Many teachers expressed concerns about limited time for collaborative planning,
insufficient classroom materials for prototyping, and pressure to meet traditional assessment
standards. These constraints reflect a broader global dilemma: balancing innovative learning practices
with rigid curriculum structures. Therefore, policymakers should consider introducing flexible
assessment frameworks that value creativity and teamwork equally with academic performance.
Looking forward, future research should extend beyond urban centers like Tashkent and examine how
PBL-DT integration functions in rural and multilingual schools, where access to resources and digital
infrastructure may differ. Additionally, longitudinal studies are needed to track the long-term
influence of design-based learning on students’ social-emotional competencies, self-efficacy, and
sustainable thinking.

Ultimately, the integration of PBL and DT in Uzbekistan’s primary education system illustrates the
country’s ongoing commitment to modernizing pedagogy in alignment with global innovation trends.
It empowers students not merely to learn, but to think like designers, act like problem solvers, and
grow as empathetic citizens—an essential foundation for the knowledge society of the 21st century.
Conclusion.

The findings of this study clearly demonstrate that the integration of Problem-Based Learning (PBL)
and Design Thinking (DT) in primary education leads to measurable and meaningful improvements
in students’ creativity, motivation, and overall academic achievement. By engaging learners in
authentic, problem-centered, and empathy-driven projects, this pedagogical model moves beyond
traditional teacher-centered methods, fostering the essential competencies required for the 21st-
century learner—critical thinking, collaboration, innovation, and self-regulation.

The 26% increase in academic performance and the 31% improvement in creative thinking indices
observed in this study confirm that the PBL-DT approach is not only theoretically sound but
practically effective in the context of Uzbekistan’s evolving education system. These results align
with the goals of the State Curriculum Reform (UzEdu, 2023) and the Competency-Based Education
Framework (2024), both of which emphasize problem-solving, innovation, and sustainable learning
outcomes.

To ensure sustainability and scalability, it is recommended that the Ministry of Preschool and School
Education of Uzbekistan incorporate the PBL-DT framework into national teacher training programs
and digital learning platforms by 2026. Priority should be given to the development of localized
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instructional materials, digital toolkits, and collaborative planning modules that support teachers in

applying design-based and problem-oriented approaches in real classrooms.

Furthermore, educational policymakers and school administrators should encourage cross-
disciplinary project work, provide time for teacher collaboration, and develop new assessment models
that measure creativity, communication, and empathy alongside academic results. Such systemic
reforms would not only enhance teaching quality but also equip Uzbek students with the cognitive
and social capacities necessary to participate effectively in the global knowledge economy.

In conclusion, integrating PBL and DT within primary education represents a crucial step toward

reimagining learning in Uzbekistan—transforming classrooms into spaces of inquiry, empathy, and
innovation, and shaping a generation of learners who are capable, creative, and confident problem-
solvers.
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