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ABSTRACT 

 
This study examines the impact of project-based learning (pbl) models on assessing and enhancing 
the creative thinking competencies of pre-service teachers. recognizing creativity as a crucial skill for 
educators in the 21st century, the research addresses the gap in teacher education programs 
regarding effective methods for fostering and evaluating creative abilities. a mixed-methods research 
design was implemented, involving 150 pre-service teachers from various universities who 
participated in a pbl intervention over one academic semester. data were collected using 
standardized creative thinking assessments, observational checklists, and reflective journals. 
quantitative results indicated a significant improvement in creative thinking scores post-
intervention, while qualitative findings revealed increased engagement and innovative problem-
solving skills among participants. the study concludes that integrating pbl models into teacher 
education curricula can effectively enhance creative competencies, preparing future educators to 
foster creativity in their own classrooms. these findings have important implications for curriculum 
developers and policymakers aiming to modernize teacher training programs. 

 
Keywords:  Creative Thinking, Pre-Service Teachers, Project-Based Learning, Competency 
Assessment. 
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RESUMO 
 

Este estudo examina o impacto dos modelos de aprendizagem baseada em projetos (PBL) na 
avaliação e aprimoramento das competências de pensamento criativo de futuros professores. 
Reconhecendo a criatividade como uma habilidade crucial para educadores no século XXI, a pesquisa 
aborda a lacuna nos programas de formação de professores em relação a métodos eficazes para 
promover e avaliar habilidades criativas. Um projeto de pesquisa de métodos mistos foi 
implementado, envolvendo 150 futuros professores de várias universidades que participaram de 
uma intervenção PBL ao longo de um semestre acadêmico. Os dados foram coletados usando 
avaliações padronizadas de pensamento criativo, listas de verificação observacionais e diários 
reflexivos. Os resultados quantitativos indicaram uma melhora significativa nas pontuações de 
pensamento criativo pós-intervenção, enquanto as descobertas qualitativas revelaram maior 
engajamento e habilidades inovadoras de resolução de problemas entre os participantes. O estudo 
conclui que a integração de modelos PBL em currículos de formação de professores pode 
efetivamente aprimorar as competências criativas, preparando futuros educadores para promover a 
criatividade em suas próprias salas de aula. Essas descobertas têm implicações importantes para 
desenvolvedores de currículo e formuladores de políticas que visam modernizar os programas de 
treinamento de professores. 
 
Palavras-chave: Pensamento criativo, professores em formação, aprendizagem baseada em 
projetos, avaliação de competências. 

 

Introduction 

 

In the 21st century, the demand for creative thinking in education has 

become increasingly vital as educators prepare students for complex and 

unpredictable futures. Traditional educational frameworks often emphasize rote 

learning and standardized testing, which can inhibit the development of creativity 

among students. This gap highlights the necessity for pre-service teacher training 

programs to focus on fostering creative thinking skills. Research indicates that 

innovative teaching methodologies, such as project-based learning (PBL) and the 

integration of Technological Pedagogical Content Knowledge (TPACK), are essential 

in equipping future educators with the tools needed to nurture creativity in their 

classrooms. 

Project-based learning has been recognized as an effective pedagogical 

approach that enhances students' engagement and motivation while promoting 

critical thinking and problem-solving skills. For instance, studies have shown that 

PBL not only improves academic achievement but also fosters a deeper 

understanding of the subject matter by allowing students to engage in real-world 

challenges (Chen & Yang, 2019; Chiang & Lee, 2016). This experiential learning 
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model encourages students to take ownership of their education, thereby cultivating 

a creative mindset that is crucial for success in the modern world (Alrajeh, 2021; 

Yoon, 2023). Furthermore, PBL has been linked to increased student motivation and 

the development of essential 21st-century skills, such as collaboration and 

communication (Duke et al., 2021; Pan et al., 2023). 

In addition to PBL, the TPACK framework plays a significant role in preparing 

pre-service teachers to effectively integrate technology into their teaching practices. 

TPACK encompasses the intersection of technological, pedagogical, and content 

knowledge, enabling educators to create innovative learning environments that 

support creative thinking (Latip et al., 2023; Nordin et al., 2016). Research has 

demonstrated that pre-service teachers who possess a strong understanding of 

TPACK are better equipped to design lessons that incorporate technology in 

meaningful ways, thus enhancing their students' learning experiences (Fazilla et al., 

2022; Schmid et al., 2021). The integration of digital literacy within the TPACK 

framework further empowers teachers to utilize technology as a tool for fostering 

creativity and engagement in the classroom (Tong et al., 2022). 

Moreover, the validation of TPACK instruments and the exploration of its 

application in various educational contexts underscore the importance of this 

framework in teacher training programs (Celik, 2023; Saengbanchong et al., 2014). 

By focusing on TPACK, pre-service teacher education can bridge the gap between 

traditional teaching methods and the innovative approaches required to cultivate 

creativity in students. This shift is essential for preparing educators to meet the 

challenges of contemporary education and to inspire the next generation of learners 

to think creatively and critically. The integration of project-based learning and the 

TPACK framework within pre-service teacher training programs is crucial for 

fostering creativity in education. As the landscape of education continues to evolve, 

future educators must be equipped with the skills and knowledge necessary to 

nurture innovative thinking among their students. By prioritizing these 

methodologies, teacher training programs can effectively prepare educators to face 

the complexities of the 21st century and inspire creativity in their classrooms. 
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Despite the recognized importance of creative thinking, there is a notable 

deficiency in assessing and developing this competency among pre-service teachers. 

Existing assessment methods may not effectively measure the multifaceted nature 

of creativity, and teacher education programs may lack effective models for 

enhancing these skills. This gap highlights the need for innovative teaching models 

that both promote and evaluate creative thinking competencies in future educators. 

The primary aim of this study is to evaluate the effectiveness of project-based 

learning (PBL) models in assessing and enhancing the creative thinking 

competencies of pre-service teachers. This study seeks to answer the following 

research questions: 

. What are the existing creative thinking competencies of pre-service 

teachers? 

. How does the implementation of project-based learning models affect 

these competencies? 

. Can project-based learning models serve as effective assessment tools 

for creative thinking skills in pre-service teachers? 

By exploring the integration of PBL models into teacher education, this study 

contributes valuable insights into innovative approaches for developing and 

assessing creative competencies. The findings have the potential to inform 

curriculum design, offering evidence-based strategies for teacher educators to 

enhance creativity in their programs. This advancement is significant not only for 

the professional growth of pre-service teachers but also for the broader educational 

landscape, as it prepares future educators to foster a culture of creativity and 

innovation in their classrooms. 

The integration of Project-Based Learning (PBL) models into teacher 

education programs represents a significant advancement in fostering creative 

competencies among pre-service teachers. PBL is characterized by its emphasis on 

real-world challenges, allowing students to engage in extended inquiry processes 

that promote critical thinking and problem-solving skills (Alrajeh, 2021; Chiang & 

Lee, 2016). This pedagogical approach not only enhances the learning experience 
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but also equips future educators with the tools necessary to cultivate a culture of 

creativity and innovation within their classrooms (Raquel & Fernandes, 2014). 

Research indicates that PBL effectively develops essential 21st-century skills, 

such as collaboration, communication, and creativity, which are crucial for the 

professional growth of pre-service teachers (Alrajeh, 2021; Pan et al., 2023). For 

instance, a study highlighted that PBL enhances students' motivation and problem-

solving abilities, which are vital for their future teaching careers (Chiang & Lee, 

2016). Furthermore, PBL has been shown to positively influence students' learning 

competencies and career aspirations, thereby preparing them for the complexities 

of modern educational environments (Joldanova et al., 2022). 

Incorporating PBL into teacher education curricula can also inform evidence-

based strategies for curriculum design. By focusing on authentic learning 

experiences, teacher educators can create programs that not only address content 

knowledge but also integrate technological pedagogical content knowledge 

(TPACK) frameworks (Santos & Castro, 2021; Schmid et al., 2020). The TPACK 

framework emphasizes the interplay between technology, pedagogy, and content 

knowledge, which is essential for effective teaching in the digital age (Maritasari et 

al., 2021). Studies have demonstrated that pre-service teachers who engage with 

TPACK in conjunction with PBL are better prepared to integrate technology into 

their lesson plans, ultimately enhancing their teaching effectiveness (Abubakir & 

Alshaboul, 2023). 

Moreover, the findings from various studies underscore the importance of 

fostering creativity through PBL. For example, a meta-analysis revealed that PBL 

significantly impacts students' academic achievement and creativity, suggesting 

that this approach can lead to more innovative teaching practices (Cheng et al., 

2022). By preparing pre-service teachers to embrace PBL, teacher education 

programs can contribute to a broader educational landscape that values creativity 

and innovation, ultimately benefiting both educators and their future students 

(Celik, 2023; Koehler et al., 2014). The integration of PBL models into teacher 

education not only enhances the creative competencies of pre-service teachers but 

also informs curriculum design with evidence-based strategies. This advancement 
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is crucial for the professional growth of future educators and the cultivation of a 

creative and innovative educational environment. 

The study focuses on pre-service teachers enrolled in undergraduate 

education programs across selected universities in Indonesia. While it provides an 

in-depth analysis of PBL's impact on creative thinking competencies within this 

group, the findings may not be generalizable to in-service teachers or educators in 

different contexts. Additionally, the study is confined to a single academic semester, 

which may limit the observation of the long-term effects of PBL implementation on 

creative thinking skills. 

 

Methodology 

 

Research design 

This study employed a mixed-methods research design, integrating both 

quantitative and qualitative approaches to comprehensively assess the impact of 

project-based learning (PBL) models on the creative thinking competencies of pre-

service teachers. The quantitative component involved the use of standardized tests 

to measure creative thinking skills before and after the intervention. The qualitative 

component included observations, reflective journals, and semi-structured 

interviews to gain deeper insights into the participants' experiences and 

perceptions of the PBL model. 

 

Participants 

The participants were 150 pre-service teachers enrolled in the third year of 

undergraduate education programs at three universities located in the Sumatra 

region. The universities were selected based on their similar curricula and 

willingness to participate in the study. Participants were chosen through purposive 

sampling, ensuring they met the criteria as Table 2. 
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Table 1 – Demographic Characteristics of Participants 
Characteristic Category n Percentage (%) 

Gender Female 

Male 

110 

40 

73.3 

26.7 

Age Mean Age 

Age Range 

22.3 

20-25 years 

 

Specialization Elementary Education 

Secondary Education 

Special Education 

60 

52 

38 

40 

34.7 

25.3 

Group Assignment Experimental Group 

Control Group 

75 

75 

50 

50 

Total Participants  150 100 

 

The gender distribution was predominantly female, with 110 females 

(73.3%) and 40 males (26.7%). Participants' ages ranged from 20 to 25 years, with 

an average age of 22.3 years, indicating a relatively young cohort typical of 

university students in teacher education programs. Regarding their areas of 

specialization, 60 participants (40%) were specializing in elementary education, 52 

participants (34.7%) in secondary education, and 38 participants (25.3%) in special 

education. This distribution suggests a diverse representation of teaching 

specializations within the sample, which could enhance the generalizability of the 

study's findings across different educational settings. 

Participants were randomly assigned to two groups: the experimental group 

and the control group, each consisting of 75 individuals (50%). The experimental 

group received the PBL intervention, while the control group continued with 

traditional instructional methods. Random assignment helps control for potential 

confounding variables, ensuring that any differences observed between the groups 

can be more confidently attributed to the intervention itself. The table summarizes 

the key demographic and assignment characteristics of the participants, providing 

a clear overview of the sample's composition. The relatively balanced distribution 
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across specializations and the equal group sizes enhance the study's internal validity 

and the potential applicability of the results to a broader educational context. 

 

Data Collection 

 

Data collection involved multiple sources to ensure triangulation and 

enhance the validity of the findings.  Pre- and post-test scores were collected for 

both groups to measure changes in creative thinking competencies quantitatively.  

Researchers conducted bi-weekly classroom observations using the checklists to 

document creative behaviors during PBL activities. Weekly entries from the 

experimental group provided insights into participants' thought processes and 

personal growth.  Audio-recorded interviews were transcribed verbatim for 

analysis. 

 

Data Analysis 

Mean scores, standard deviations, and frequency distributions were 

calculated for TTCT pre-and post-tests.  Paired-sample t-tests were used to assess 

within-group differences in TTCT scores before and after the intervention. 

Independent-sample t-tests compared the experimental and control groups' post-

test scores. Effect sizes were calculated using Cohen's d to determine the magnitude 

of the intervention's impact.  Statistical analyses were performed using IBM SPSS 

Statistics version 25. 

Data from reflective journals and interview transcripts were analyzed using 

thematic analysis as outlined by Braun and Clarke (2006). The process involved: 

. Familiarization: Reading and re-reading the data to become 

immersed. 

. Coding: Generating initial codes for significant features related to 

creative thinking and PBL experiences. 

. Generating Themes: Collating codes into potential themes that 

capture important aspects of the data. 
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. Reviewing Themes: Refining themes to ensure they accurately 

represent the data. 

. Defining and Naming Themes: Providing clear definitions and names 

for each theme. 

. Writing Up: Integrating the thematic analysis into a coherent 

narrative. 

To enhance credibility, member checking was conducted by sharing findings 

with participants for feedback. Peer debriefing sessions with colleagues helped 

validate the themes identified. NVivo 12 was utilized to manage and organize 

qualitative data during the analysis process. 

 

Results 

 

The study involved a total of 150 pre-service teachers divided equally into 

the experimental group (n = 75) and the control group (n = 75). The demographic 

characteristics of the participants are summarized in Table 2. 

 
Table 2 – Participant Demographics 

Group n Female (%) Male (%) Mean Age (SD) 

Experiment 75 56 (74.7) 19 (25.3) 22.4 (1.1) 

Control 75 54 (72.0) 21(28.0) 22.2 (1.1) 

Total 150 110 (73.3) 40 (26.7) 22.3 (1.2) 

 

Participants specialized in elementary education (40%), secondary 

education (35%), and special education (25%). Statistical analyses confirmed no 

significant differences between the experimental and control groups regarding age, 

gender distribution, or area of specialization (p > 0.05), indicating that the groups 

were comparable at the outset of the study. 

 

Analysis of Creative Thinking Competencies 

This study aims to evaluate the impact of Problem-Based Learning (PBL) on 

creative thinking competency among teacher education students, using the 
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Torrance Tests of Creative Thinking (TTCT) as an assessment tool. Participants 

were divided into an experimental group, which received PBL intervention, and a 

control group, which continued with traditional teaching methods. The results of the 

pre-and post-tests can be seen in Table 3. 

 
Table 3 – TTCT Pre-test and Post-test Scores for Experimental and Control Groups 

Group Test Mean 

Score 

SD t-value p-value Effect Size 

(Cohen’s) 

Experiment Pre-test 95.4 10.3    

 Post-test 112.6 11.4 t(74)=-15.82 0.001 1.82 

Control Pre-test 94.7 9.9    

 Post-test 96.2 10.2 t(74)=-1.98 0.051  

Between 

Group 

Pre-test   t(148)=0.68 0.50  

 Post-test   t(148)=9.15 0.001  

 

Prior to the intervention, both groups exhibited comparable levels of creative 

thinking abilities. The experimental group had a mean TTCT pre-test score of 95.4 

(SD = 10.3), while the control group had a mean score of 94.7 (SD = 9.9). An 

independent-sample t-test confirmed that there was no significant difference 

between the two groups' pre-test scores (t(148) = 0.68, p = 0.50). This indicates that 

any subsequent differences in post-test scores can be more confidently attributed to 

the intervention rather than pre-existing disparities. 

After the intervention, notable differences emerged between the two groups: 

• Experimental Group: The mean TTCT post-test score increased significantly to 

112.6 (SD = 11.4). A paired-sample t-test revealed that this improvement was 

statistically significant (t(74) = -15.82, p < 0.001). The effect size calculated using 

Cohen's d was 1.82, which is considered large, indicating a substantial impact of 

the PBL intervention on enhancing creative thinking competencies. 

• Control Group: The control group showed a slight increase in the mean TTCT 

post-test score to 96.2 (SD = 10.2). However, the paired-sample t-test indicated 

that this increase was not statistically significant (t(74) = -1.98, p = 0.051). This 
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suggests that traditional instructional methods did not significantly influence 

the creative thinking abilities of the participants over the study period. 

An independent-sample t-test comparing the post-test scores of the two 

groups demonstrated a statistically significant difference (t(148) = 9.15, p < 0.001). 

This further supports the effectiveness of the PBL intervention in enhancing creative 

thinking skills compared to traditional teaching methods. The data indicate that the 

PBL intervention had a significant and positive effect on the creative thinking 

competencies of the experimental group participants. The substantial increase in 

the TTCT scores, coupled with a large effect size, underscores the potential of PBL 

methods in fostering creativity among teacher education students. In contrast, the 

control group's minimal and non-significant improvement highlights the limitations 

of traditional instructional approaches in this context. 

These findings suggest that integrating PBL strategies into teacher education 

programs could be a valuable approach to developing educators who are better 

equipped with creative thinking skills. Such competencies are crucial for adapting 

to diverse classroom environments and fostering innovation in educational 

practices. 

 

Impact of Project-Based Learning Models 

Analysis of the observational checklists revealed that participants in the 

experimental group demonstrated a higher frequency of creative behaviors 

compared to the control group.  Key observations as in Table 4. 
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Table 3 – Comparison of Creative Behaviors Observed Between Experimental and 
Control Groups 

Creative Behavior Experiment Group Control Group 

Ide Generation Average of 15 unique ideas per 

session 

Average of 7 unique ideas 

per session 

Risk-taking High willingness to propose 

unconventional solutions and 

explore untested methods 

Lower willingness to take 

risks; preferred 

conventional approaches 

Collaboration Increased collaboration and 

knowledge sharing; longer group 

discussions involving more 

participants 

Less collaboration; shorter 

discussions with fewer 

participants 

 

The analysis of observational checklists highlighted significant differences in 

creative behaviors between the experimental and control groups during the 

intervention period. 

Idea Generation: 

o Experimental Group: Participants generated an average of 15 unique ideas per 

session. This high number reflects the effectiveness of the Problem-Based 

Learning (PBL) approach in stimulating originality and divergent thinking. 

o Control Group: Participants averaged 7 unique ideas per session, indicating a 

more limited scope of idea generation under traditional instructional methods. 

Risk-Taking: 

o Experimental Group: There was a notable willingness among participants to 

propose unconventional solutions and explore untested methods. This suggests 

that the PBL environment fostered a safe space for creative risk-taking. 

o Control Group: Participants showed a lower propensity for risk-taking, tending 

to stick with conventional approaches. This could be attributed to the structure 

of traditional teaching methods, which may not encourage experimentation. 

Collaboration: 

o Experimental Group: Increased collaboration was observed, with group 

discussions lasting longer and involving more participants. This indicates that 



 

 

 

Conhecimento & Diversidade, Niterói, v. 16, n. 44 

out./dez. 2024. 
 

  
 

375 

PBL not only enhanced individual creativity but also promoted collective 

creative processes. 

o Control Group: Collaboration was less pronounced, with shorter discussions and 

fewer participants involved. The traditional instructional approach may not 

have emphasized teamwork to the same extent. 

A thematic analysis of the reflective journals from participants in the 

experimental group revealed several prominent themes that provide insights into 

their experiences with the PBL intervention. 

Key Themes: 

Enhanced Self-Confidence: 

o Participants reported a significant boost in confidence regarding their creative 

abilities. 

o Illustrative Statements: 

▪ "I feel more capable of thinking outside the box." 

▪ "The activities helped me trust my ideas and share them openly." 

▪ Improved Problem-Solving Skills: 

o Many participants noted that engaging in PBL enhanced their ability to approach 

problems innovatively. 

o Illustrative Statements: 

▪ "I learned new ways to tackle complex issues." 

▪ "PBL encouraged me to look for multiple solutions rather than settling for 

the first one." 

Appreciation for Collaborative Learning: 

o Participants highlighted the value of teamwork and the benefits of learning from 

peers. 

o Illustrative Statements: 

▪ "Collaborating with peers opened up new perspectives." 

▪ "Group discussions enriched my understanding and sparked new ideas." 

The reflections indicate that the PBL approach had a positive impact beyond 

measurable creative outputs. Enhanced self-confidence suggests that participants 

felt more empowered to engage in creative endeavors. The improvement in 
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problem-solving skills points to a deeper cognitive shift in how participants 

approach challenges. Appreciation for collaborative learning highlights the social 

dimension of creativity fostered by PBL, where collective efforts lead to richer 

outcomes. These themes suggest that PBL not only improves creative thinking 

competencies but also contributes to personal and professional growth, preparing 

participants for future collaborative and innovative work environments. 

Interviews with 20 participants from the experimental group provided 

deeper insights into their personal experiences with the PBL intervention. 

Key Findings: 

Engagement and Motivation: 

o All interviewees reported that the PBL approach was more engaging than 

traditional lectures. 

o Participants cited increased motivation to participate and a greater interest in 

the subject matter. 

o Interpretation: The active learning environment of PBL likely contributed to 

heightened engagement, as students took ownership of their learning process. 

o Real-World Application: 

o Participants appreciated that the PBL projects were relevant to real teaching 

scenarios. 

o They felt that this relevance enhanced their preparedness for future careers. 

o Interpretation: Connecting theoretical knowledge to practical applications may 

have reinforced learning and demonstrated the value of creativity in 

professional contexts. 

Challenges Faced: 

o Some participants initially struggled with the open-ended nature of PBL. 

o Despite initial discomfort, they acknowledged that overcoming these challenges 

contributed to personal growth. 

o Interpretation: The transition from structured to open-ended learning 

environments can be challenging, but it fosters adaptability and resilience. 

o Selected Interview Excerpts: 

• Creative Thinking Enhancement: 
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o "The PBL projects pushed me to think creatively because there was no single 

correct answer." 

o Interpretation: The absence of predetermined answers in PBL encourages 

divergent thinking and exploration. 

• Meaningful Learning Experience: 

o "Working on real-life problems made the learning process more meaningful and 

enjoyable." 

o Interpretation: Authentic tasks increase the relevance of learning, making it 

more engaging and impactful. 

• Developing Independence and Resourcefulness: 

o "At first, I was uncomfortable with less structure, but it taught me to be more 

independent and resourceful." 

o Interpretation: Facing ambiguity in learning situations can enhance self-directed 

learning skills and confidence in one's abilities. 

The semi-structured interviews corroborate the quantitative findings and 

thematic analysis of the reflective journals. Participants recognized the value of PBL 

in enhancing their creative capacities, engagement levels, and readiness for real-

world challenges. While initial difficulties were noted, these were perceived 

positively in retrospect, as they contributed to the development of important 

professional skills. 

The insights gained from the interviews suggest that PBL not only impacts 

creative thinking competencies but also positively influences motivation, practical 

skill development, and personal growth. This multifaceted impact highlights the 

potential benefits of integrating PBL approaches into teacher education programs 

to produce educators who are adaptable, innovative, and prepared for the 

complexities of modern classrooms. 

The combined quantitative and qualitative data provide compelling evidence 

of the effectiveness of the PBL intervention in enhancing creative thinking 

competencies among teacher education students. The observational checklists, 

reflective journals, and semi-structured interviews collectively indicate that PBL 

fosters a learning environment conducive to creativity, collaboration, and 
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meaningful engagement. These findings support the integration of PBL 

methodologies in educational settings to cultivate essential skills for future 

educators. 

 

Discussion 

 

The primary objective of this study was to evaluate the effectiveness of 

project-based learning (PBL) models in enhancing the creative thinking 

competencies of pre-service teachers. The quantitative results demonstrated a 

significant increase in the Torrance Tests of Creative Thinking (TTCT) scores among 

participants in the experimental group who engaged in PBL activities. Specifically, 

the mean TTCT score improved from 95.4 to 112.6, indicating a substantial 

enhancement in creative thinking skills. The large effect size (Cohen's d = 1.82) 

further underscores the meaningful impact of the PBL intervention. 

Qualitative data from observations, reflective journals, and interviews 

corroborated the quantitative findings. Participants reported increased self-

confidence in their creative abilities, improved problem-solving skills, and greater 

appreciation for collaborative learning. These insights suggest that PBL not only 

enhances measurable creative competencies but also positively influences 

participants' attitudes and perceptions towards creativity and learning. 

The control group, which continued with traditional instructional methods, 

showed no significant improvement in creative thinking competencies. This 

contrast highlights the potential limitations of conventional teaching approaches in 

fostering creativity among pre-service teachers. 

Overall, the study's findings align with the objectives outlined in the 

introduction: 

• Determining the current level of creative thinking skills: The pre-test TTCT 

scores provided a baseline indicating moderate creative competencies among 

pre-service teachers. 
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• Examining the impact of PBL models: The significant improvements in the 

experimental group's TTCT scores and qualitative feedback demonstrate the 

effectiveness of PBL in enhancing creative thinking. 

• Assessing the viability of PBL as an assessment tool: The successful integration 

of PBL into the curriculum and its positive outcomes suggest that PBL can serve 

as both an instructional strategy and an informal assessment method for creative 

competencies. 

The integration of Project-Based Learning (PBL) into educational 

frameworks has been extensively documented as a catalyst for enhancing creativity 

among students. This study aligns with existing literature that emphasizes the 

benefits of PBL in promoting creative competencies. For instance, (Lin et al., 2021) 

found that infusing the engineering design process into STEM PBL significantly 

improved preservice technology teachers' engineering design thinking, which is 

closely tied to creative problem-solving abilities (Lin et al., 2021). Similarly, Zen et 

al. (2022) reported that PBL in entrepreneurship courses provided students with 

direct experiences that fostered creativity and engagement, reinforcing the idea that 

experiential learning is crucial for developing innovative skills (Zen & Ariani, 2022). 

Moreover, recent studies have expanded on these findings by exploring the 

specific mechanisms through which PBL influences creativity. Lin et al. (2021) 

highlighted that structured approaches within PBL can enhance not only creativity 

but also the technical skills necessary for effective teaching in STEM fields (Lin et al., 

2021). Additionally, Zen et al. (2022) demonstrated that PBL in entrepreneurship 

courses provided students with direct experiences that fostered creativity and 

engagement, further supporting the notion that engaging students in hands-on, 

collaborative projects can lead to greater creative outcomes (Zen et al., 2022). 

The findings of this study regarding the significant increase in Torrance Tests 

of Creative Thinking (TTCT) scores are consistent with existing literature that 

emphasizes the effectiveness of educational interventions in enhancing creative 

thinking. For instance, Aksela & Haatainen (2019) demonstrated that various 

educational strategies, including project-based learning (PBL), lead to measurable 

improvements in creative thinking abilities as assessed by the TTCT, indicating that 
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structured learning experiences can foster creativity in students (Aksela & 

Haatainen, 2019). This aligns with the qualitative themes identified in the current 

study, such as enhanced self-confidence and appreciation for collaborative learning, 

which echo the findings of (Harianto et al., 2020; Männistö et al., 2020). Both studies 

highlighted that PBL not only increases student engagement but also motivates 

learners by involving them in meaningful, collaborative projects (Rao, 2019; 

Shimizu et al., 2022). 

Moreover, this study extends the existing literature by focusing specifically 

on pre-service teachers, a demographic that has been less represented in PBL 

research. The emphasis on pre-service teachers is crucial, as they are the future 

educators responsible for instilling creativity in their students.  Zhampeissova et al., 

(2020) noted the importance of understanding how teacher education can adapt 

innovative pedagogical approaches like PBL to enhance creative competencies 

(Zhampeissova et al., 2020). By demonstrating that PBL can effectively enhance 

creative competencies in teacher education programs, this study fills a noted gap in 

the literature, providing valuable insights for curriculum design aimed at fostering 

creativity among future educators (Wannapiroon & Petsangsri, 2020). The findings 

of this study not only corroborate previous research on the effectiveness of PBL in 

enhancing creative thinking but also contribute new knowledge by focusing on pre-

service teachers. This focus is vital for preparing educators who can cultivate a 

culture of creativity and innovation in their future classrooms. 

The implications of these findings extend to teacher education, where the 

incorporation of PBL can prepare future educators to cultivate a culture of creativity 

in their classrooms. Duval et al., (2023) noted that PBL environments encourage 

students to engage in meaningful learning activities, which are essential for 

developing creative thinking and collaboration skills (Duval et al., 2023). This aligns 

with the broader educational goal of equipping teachers with the competencies 

necessary to foster creativity among their students, thereby enhancing the overall 

educational landscape. The findings of this study resonate with a substantial body 

of literature that underscores the effectiveness of PBL in promoting creativity. By 

integrating PBL into teacher education programs, educators can better prepare 
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future teachers to inspire creativity and innovation in their students, ultimately 

contributing to a more dynamic and responsive educational environment. 

The minimal change observed in the control group's TTCT scores in this study raises 

important considerations regarding the effectiveness of traditional instructional methods 

in fostering creativity. While some studies have reported slight improvements in creativity 

through conventional instruction, these findings may be influenced by various factors, 

including differences in implementation and participant characteristics. For instance, Mou 

(2024) critiqued traditional methods for their limitations in promoting creativity, 

suggesting that such approaches often fail to engage students in meaningful, creative tasks. 

However, the specific reference provided (Mou, 2024) does not support this claim, as it 

focuses on digital literacy and TPACK rather than traditional instructional methods and 

creativity. 

In the context of project-based learning (PBL), Sudia et al., (2020) demonstrated that 

students exposed to PBL showed significant improvements in learning motivation and 

problem-solving abilities compared to those in traditional learning environments (Sudia et 

al., 2020). This suggests that while traditional methods may yield some positive outcomes, 

they are often not sufficient to cultivate the higher-order thinking skills necessary for 

creativity. Furthermore, Joldanova et al. (2022) found that traditional teaching methods 

resulted in lower engagement and motivation among students compared to those engaged 

in more innovative pedagogical approaches. However, this reference (Joldanova et al., 2022) 

primarily discusses foreign language education and does not directly address engagement 

and motivation in the context of creativity. 

The discrepancies in TTCT scores between the experimental and control groups may 

also reflect the inherent challenges of implementing traditional instructional strategies 

effectively. For example, the control group may not have received the same level of 

engagement or support that the experimental group experienced through PBL, leading to 

minimal changes in their creative thinking scores. This aligns with the findings of (Duke et 

al., 2020), who noted that project-based learning not only enhances academic achievement 

but also significantly boosts motivation and engagement, particularly in low-socioeconomic 

settings. While some improvements in creativity have been observed with traditional 

instructional methods, the evidence suggests that these approaches are often limited in 

their capacity to foster creativity compared to more interactive and engaging methods like 

PBL. This study contributes to the understanding of how different instructional strategies 
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impact creative competencies, particularly among pre-service teachers, highlighting the 

need for innovative pedagogical approaches in teacher education. 

 

Implications for Teacher Education 

 

The positive impact of PBL on creative thinking competencies among pre-

service teachers has significant implications for teacher education programs: 

• Curriculum Development: Integrating PBL into teacher education curricula can 

provide pre-service teachers with hands-on experience in innovative pedagogies 

that they can later apply in their classrooms. This aligns with the goals of 

preparing educators who can foster creativity in students (Henriksen & Mishra, 

2020). 

• Professional Growth: Enhancing creative competencies equips future teachers 

with the skills necessary to design engaging, student-centered learning 

experiences. This may lead to improved educational outcomes and better 

preparedness to meet the demands of contemporary education systems. 

• Assessment Practices: Utilizing PBL as both an instructional and assessment tool 

offers a more holistic approach to evaluating creative thinking. This can 

complement standardized tests by capturing the dynamic and contextual aspects 

of creativity (Plucker et al., 2018). 

Policy and Implementation: Educational policymakers should consider 

supporting the adoption of PBL models in teacher education, and providing 

resources and training to facilitate this transition. This could involve professional 

development for faculty, curriculum redesign, and investment in materials and 

technology to support project-based activities 

 

Conclusion 

 

This study explored the effectiveness of project-based learning (PBL) models 

in enhancing the creative thinking competencies of pre-service teachers. Utilizing a 

mixed-methods research design, the study involved 150 participants divided 
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equally into an experimental group that engaged in PBL activities and a control 

group that received traditional instruction. The quantitative results indicated a 

significant increase in the Torrance Tests of Creative Thinking (TTCT) scores for the 

experimental group, with a mean improvement from 95.4 to 112.6, and a large effect 

size (Cohen's d = 1.82). The control group showed no significant change. 

Qualitative data from observations, reflective journals, and interviews 

supported these findings. Participants in the experimental group reported enhanced 

self-confidence in their creative abilities, improved problem-solving skills, and a 

greater appreciation for collaborative learning. They found the PBL approach more 

engaging and relevant to real-world teaching scenarios. In contrast, the control 

group did not exhibit significant changes in creative behaviors or perceptions. 

These findings suggest that integrating PBL into teacher education programs 

can significantly enhance the creative thinking competencies of pre-service 

teachers. The PBL model proved effective not only in improving measurable creative 

skills but also in positively influencing attitudes and perceptions towards creativity 

and learning. 
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