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Abstract 

This study explores the impact of Project-Based Learning (PBL) on fostering creativity and 

innovation within technical education. As the demand for problem-solving and creative skills 

intensifies in a technology-driven economy, traditional teaching methods often fall short of 

cultivating the critical thinking and innovation required by modern industries. The research 

investigates how PBL, an active learning strategy emphasising real-world projects and student 

collaboration, can bridge this gap. Adopting a mixed-methods approach, the study combines 

quantitative surveys and qualitative interviews with students from technical education institutions 

in Ondo State. The findings indicate that 80% of students believe PBL enhances creativity. 

Additionally, many respondents report that it promotes innovative problem-solving, underscoring 

its effectiveness in developing essential skills for the contemporary workforce. PBL offers more 

engagement, creativity, and collaboration opportunities than traditional teaching methods. 

Students highlight that this approach fosters more profound learning and strengthens teamwork 

and communication skills in technical fields. Nevertheless, several challenges, such as insufficient 

teacher training and limited resources, hinder its widespread implementation. The study suggests 

several strategies to improve PBL adoption, including enhancing teacher professional 

development, allocating more resources, and integrating PBL into curricula. The findings suggest 

that when effectively implemented, PBL can significantly enhance the development of critical 

skills such as creativity, problem-solving, and innovation, thus better preparing students for 

today’s dynamic workforce. 
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1.1 INTRODUCTION 

The demand for creativity and innovation is important in the rapidly evolving global economy, 

especially in fields requiring technical expertise. Technical education is traditionally centred on 

imparting practical and vocational skills to prepare students to meet the challenges of an 

increasingly competitive and technology-driven job market. However, the conventional teaching 

methods often used in technical education may not sufficiently nurture the creativity and 

innovative thinking necessary for problem-solving and adapting to new technologies (Gonzalez 

2022). 

PBL is an active learning strategy where students engage in real-world, hands-on projects 

encouraging collaboration, critical thinking, and independent inquiry. Unlike traditional 

instruction, where information is often delivered passively and teacher-centred, PBL focuses on 

student-led exploration and problem-solving, providing a more authentic and immersive learning 

experience. 

Various studies have suggested that PBL has the potential to significantly enhance creativity and 

innovation by giving students the autonomy to explore complex problems, experiment with 

different solutions, and apply theoretical knowledge in practical contexts. This is particularly 

important in technical education, where the ability to innovate can directly influence career success 

in fields like engineering, information technology, and applied sciences. 

This study, therefore, seeks to explore the effects of PBL on the development of creativity and 

innovation within technical education. It aims to provide empirical evidence on how PBL can 

transform traditional educational practices and better prepare students for the rapidly changing 

demands of the modern workforce. By investigating the impact of PBL, this research will 

contribute to the broader discussion of how technical education can evolve to meet the future needs 

of industry and society. 

Integrating Project-Based Learning (PBL) into technical education aligns with contemporary 

pedagogical frameworks emphasising learner-centred approaches. According to Wijnia et al. 

(2024), PBL fosters a deeper understanding of content as students engage in meaningful, real-

world tasks that demand critical thinking, creativity, and collaboration. Furthermore, the 

constructivist underpinnings of PBL, as highlighted by Harvey (2024), suggest that learning is 

most effective when students actively construct knowledge through exploration and problem-

solving. 
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In the context of technical education, where the ability to integrate theoretical concepts with 

practical applications is essential, PBL offers a robust model for bridging this gap. Research by 

Bai et al. (2024) indicates that PBL enhances students' engagement and retention of knowledge by 

situating learning within authentic and complex problems that mirror professional practices. 

Similarly, Szante and Matuska, (2024) argue that the iterative nature of PBL projects fosters a 

growth mindset, encouraging students to view challenges as opportunities for learning and 

innovation. 

By analyzing the effects of PBL on creativity and innovation, this research seeks to provide 

actionable insights for educators, policymakers, and stakeholders in technical education. It aspires 

to highlight best practices and recommend strategies for scaling PBL to enhance technical 

education's overall quality and relevance, ultimately equipping students with the skills needed to 

thrive in a dynamic and innovation-driven world. 

1.2 Statement of the Problem 

As technological advancements increasingly shape industries and economies, the workforce's 

demand for creativity and innovation is higher than ever. However, many technical education 

programs still rely on traditional teaching methods focusing on rote learning and theoretical 

instruction, which do not foster the practical problem-solving skills needed in modern industries. 

Studies have shown that these outdated approaches limit students' ability to think critically and 

creatively. Project-based learning (PBL) has emerged as a promising alternative, offering hands-

on, student-centred learning that mirrors real-world challenges. Despite its potential, there is 

limited empirical research on PBL's impact on technical education. This study explores how PBL 

can enhance creativity and innovation in technical education, focusing on its implementation in 

regions where traditional methods still dominate. Ultimately, the research seeks to determine 

whether PBL can better prepare students for the evolving demands of the global workforce. 

1.3 Objectives of the Study 

The objectives of this study are to: 

i. Examine the student's familiarity with the role of PBL in fostering creativity and innovation 

in technical education. 

ii. Compare the effectiveness of PBL to traditional teaching methods in technical education. 

iii. Examine students’ preference between PBL and traditional methods of teaching 

iv. Identify the challenges and benefits of integrating PBL into technical education programs. 

1.4 Significance of the Study 
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This study will contribute to the growing literature on PBL in technical education. By exploring 

how PBL enhances creativity and innovation, the findings will provide insights for educators, 

curriculum designers, and policymakers to improve teaching methodologies. The study will also 

benefit students by identifying strategies that encourage creative thinking and innovative problem-

solving in technical fields. 

1.5 Scope of the Study 

The study will focus on technical education institutions within Ondo State. It will target students 

and educators in technical disciplines such as engineering, information technology, and vocational 

training programs. The research will assess the impact of PBL on creativity and innovation by 

comparing classes that use PBL with those that follow traditional instructional methods. 

2.1 Theoretical Framework 

This study adopted the constructivist learning theory to illustrate the study. Constructivist learning 

theory is a robust framework rooted in the pioneering works of influential educational theorists 

such as Jean Piaget and Lev Vygotsky. Piaget's theory emphasizes children's cognitive 

development, suggesting that learners actively construct knowledge through interactions with their 

environment as they progress through distinct developmental stages (Fosnot & Perry, 2020). 

Conversely, Vygotsky introduced the concept of social constructivism, highlighting the critical 

role of social interactions and cultural context in the learning process. He posited that knowledge 

is co-constructed through collaborative dialogues, where learners build upon each other's ideas and 

experiences; together, these perspectives underscore that understanding is not passively received 

but actively constructed by learners as they engage with their surroundings and the people within 

them. 

In the context of Project-Based Learning (PBL), the principles of constructivism are vividly 

illustrated. PBL aligns closely with constructivist principles by allowing students to participate 

actively in their learning process. Rather than passively receiving information, students engage in 

collaborative projects that challenge them to explore complex problems, question their 

assumptions, and develop meaningful and relevant solutions. This active engagement promotes a 

more profound understanding and retention of knowledge and facilitates applying theoretical 

concepts to real-world scenarios, bridging the gap between classroom learning and practical 

experience. 

In a constructivist classroom, the teacher's role shifts significantly from a mere information 

provider to a facilitator. This transition is crucial as it fosters an environment where students feel 

empowered to take ownership of their learning journey. Teachers guide students as they navigate 

challenges, encouraging them to collaborate with peers and engage in critical discussions. This 

facilitative approach is instrumental in cultivating a learning culture that values inquiry and 
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exploration, prompting students to articulate their reasoning and reflect on their thought processes. 

As a result, students enhance their creativity and problem-solving skills by learning to approach 

problems from multiple perspectives and develop innovative solutions. 

Moreover, by situating learning within the context of real-world projects, PBL enables students to 

make meaningful connections between their academic learning and personal experiences. This 

relevance to their lives increases engagement and motivates students to invest greater effort in their 

learning. According to John Dewey, a proponent of experiential education, meaningful 

engagement in learning activities is essential for fostering intrinsic motivation (Dewey, 2022). 

When students see the direct impact of their work on real-world issues, they are more likely to be 

committed to their educational pursuits. 

Additionally, constructivist learning theory posits that learners benefit from the opportunity to 

reflect on their experiences, which is a crucial component of PBL. Reflection allows students to 

consider what they have learned, how they have approached problems, and what strategies were 

effective or ineffective. This reflective practice not only reinforces learning but also helps students 

develop metacognitive skills, enabling them to assess their own understanding and adjust their 

approaches in future learning endeavors. As students become more adept at self-assessment and 

reflection, they tend to cultivate a growth mindset, which is an essential trait for lifelong learning 

and adaptability in an ever-changing world. 

2.2 Conceptual Framework    
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other words, when students, especially technical school students, are given the autonomy to 

identify environmental or societal problems and proffer solutions to them on their own, this would 

lead to a renounce innovation in the educational sector and, in return, promote self-employment to 

the individual students, create job opportunities and promote the growth of the nation’s economy. 

2.3 Empirical Review 

Recent studies have consistently demonstrated that PBL enhances students' creativity and 

problem-solving abilities. For instance, research conducted by Johnson et al. (2022) revealed that 

students engaged in PBL exhibited significantly higher levels of creativity than their peers in 

traditional learning environments. This increase in creativity can be attributed to the hands-on, 

collaborative nature of PBL, which encourages students to explore innovative solutions to complex 

problems and express their ideas freely. 

The relationship between PBL and student engagement has also been well-documented. A study 

by Miller et al. (2023) indicated that students participating in PBL reported higher motivation 

levels, which positively correlated with their creative outputs. This heightened motivation can be 

linked to the real-world relevance of the projects, which makes learning more meaningful and 

enjoyable for students. As they invest their time and effort into projects that resonate with their 

interests and aspirations, students become more engaged in their learning process, ultimately 

fostering a deeper commitment to their education. 

Research conducted by Liu et al. (2022) highlighted that PBL effectively prepares students for the 

challenges they will face in the industry by fostering essential skills such as critical thinking and 

collaboration. These skills are crucial for innovation in technical fields, where professionals must 

adapt to rapid changes and work effectively in teams. By integrating PBL into technical education 

curricula, educational institutions can equip students with the competencies needed to thrive in 

dynamic work environments, bridging the gap between education and industry requirements. 

Despite the promising outcomes associated with PBL, challenges remain in its implementation. 

Lee (2023) discusses several barriers that educators face, including resistance from those 

accustomed to traditional teaching methods. Many educators may feel uncertain about 

transitioning to a more student-centred approach and may lack the necessary resources and training 

to implement PBL effectively. Addressing these challenges is essential for maximizing the 

potential of PBL in enhancing creativity and innovation in technical education. 

2.4  Gaps in the Literature 

Despite growing research on Project-Based Learning (PBL), significant gaps remain, particularly 

in its application within technical education. While much of the existing literature focuses on 

traditional academic disciplines, the integration of PBL in technical curricula remains 
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underexplored. Additionally, most studies rely on cross-sectional methods, limiting understanding 

of the long-term effects of PBL on creativity and innovation. Longitudinal research is needed to 

assess how sustained engagement with PBL influences these critical skills. Furthermore, variations 

in PBL implementation across contexts result in inconsistent outcomes, highlighting the need for 

studies to identify best practices and effective models tailored to technical education, which could 

guide educators in enhancing student learning experiences. 

 

 

3.1 Research Design 

This study adopts a mixed-methods research design, combining quantitative and qualitative 

approaches. The quantitative aspect involves surveys to collect numerical data on student creativity 

and innovation levels, while qualitative interviews were used to provide deeper insights into 

students' experiences with PBL. This comprehensive approach allows for a better understanding 

of the research objectives. 

3.2 Population and Sample  

The target population for this study includes students enrolled in technical education programs in 

selected institutions. A stratified random sampling technique was used to select 200 students from 

different programs to ensure representation across various technical fields.  Most respondents were 

male (60%), indicating that male students may dominate technical education programs in the 

sampled institutions. However, the 40% representation of females suggests that technical 

education also attracts many female students. Half of the respondents (50%) were aged between 

21 to 30. This suggests that the study primarily involved young adults actively pursuing technical 

education. A notable 35% were aged 31–40, which could reflect older students or working 

professionals returning to education. Only 5% of respondents were above 40 years, showing 

minimal representation from older age groups. The largest group of respondents (40%) had a 

diploma or certificate in technical education, which aligns with the study's focus on technical 

education students. Senior secondary school students comprised 25%, indicating that younger 

participants are also included. Bachelor's degree holders constituted 30%, while other categories 

had minimal representation at 5%. 

3.3 Data Collection Methods 

Data was collected using the primary collection method: A structured questionnaire was designed 

to assess students' perceptions of PBL and its effects on their creativity and innovation. The survey 
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included Likert-scale items to quantify responses on various statements related to their experiences 

with PBL. 

3.4  Data Analysis Techniques 

Quantitative survey data was analyzed using descriptive and simple percentages to examine 

relationships between variables. 

Results 

4.1   Objective 1; Examine students' familiarity with the role of PBL in fostering creativity and 

innovation in technical education. 

Familiarity with Project-Based Learning (PBL) 

Familiarity Level Frequency Percentage (%) 

Very Familiar 70 35 

Somewhat Familiar 100 50 

Not Familiar 30 15 

Total 200 100 

 

Most respondents (85%) were at least somewhat familiar with PBL, with 35% being very familiar. 

This suggests widespread awareness of PBL among technical education students. However, the 

15% unfamiliarity rate indicates the need for further exposure or training in PBL methodologies. 

4.2 Objective 2; The effectiveness of PBL to traditional teaching methods in technical education. 

Statement Strongly 

Agree 

Agree Neutral Disagree Strongly 

Disagree 

PBL enhances creativity 80 80 20 10 10 

PBL helps develop innovative 

solutions 

85 75 20 15 5 
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Traditional methods limit 

creativity 

90 70 20 10 10 

PBL encourages collaboration 95 75 20 5 5 

• Creativity and Innovation: 80% of respondents agreed or strongly agreed that PBL enhances 

creativity, while 85% agreed it helps develop innovative solutions. These results highlight the 

perceived benefits of PBL in fostering creativity and innovation. 

• Limitations of Traditional Methods: A notable 80% agreed that traditional methods limit 

creativity, emphasizing the need for alternative teaching approaches like PBL. 

• Collaboration: The majority (85%) agreed that PBL encourages active participation and 

collaboration, underscoring its interactive and engaging nature. 

 

4.5  Creativity in PBL vs. Traditional Methods 

Creativity Rating Frequency Percentage (%) 

Much Better 100 50 

Better 70 35 

The Same 20 10 

Worse 10 5 

Total 200 100 

 

Half of the respondents (50%) rated creativity as "much better" in PBL classes, while another 35% 

found it "better." Only 5% rated it "worse," suggesting that PBL is widely regarded as more 

effective in fostering creativity compared to traditional methods. 

4.6  Objective 3; Students’ preference between PBL and traditional methods of teaching 

Key Differences Between PBL and Traditional Methods 

Key Difference Frequency Percentage (%) 

Level of Student Engagement 80 40 
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Opportunities for Creative Thinking 60 30 

Collaboration Among Students 40 20 

Practical Application of Knowledge 20 10 

Total 200 100 

 

 

The most commonly cited difference was the level of student engagement (40%), followed by 

opportunities for creative thinking (30%). Collaboration (20%) and practical application of 

knowledge (10%) were also noted, reflecting PBL’s practical and interactive focus. 

4.7   Objective 4; Challenges of Implementing PBL 

Challenge Frequency Percentage (%) 

Lack of Teacher Training 90 45 

Insufficient Resources 60 30 

Time Constraints 30 15 

Resistance to Change 15 7.5 

Limited Student Motivation 5 2.5 

Total 200 100 

 

Lack of teacher training (45%) and insufficient resources (30%) were the most frequently 

mentioned challenges, indicating the need for institutional support. Time constraints (15%) and 

resistance to change (7.5%) were also significant barriers, while limited student motivation (2.5%) 

was the least cited issue. 

4.9  Discussion of the Findings  

The demographic analysis of the study revealed that 60% of the respondents were male, while 40% 

were female. This distribution reflects the historical dominance of males in technical education 
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but also indicates a positive trend toward greater female inclusion in technical fields. This finding 

aligns with Miller et al. (2021), who noted increasing female enrollment in STEM-related 

disciplines due to gender equity policies. The age distribution showed that 50% of respondents 

were between 21–30 years, a group typical of young adults pursuing technical education. This 

supports the findings of Bai and Fu (2024), who identified young adulthood as a key demographic 

in technical training. Moreover, the significant proportion (40%) of participants holding diplomas 

or certificates in technical education aligns with the growing preference for specialized 

qualifications in technical fields, as highlighted by Juniarmi (2024). 

The study revealed that 85% of respondents were familiar with PBL, with 35% reporting high 

familiarity. This suggests that while PBL is not entirely new in technical education, gaps in 

understanding remain. The 15% unfamiliarity rate indicates a need for greater awareness and training, 

consistent with Neang (2024), who emphasized the importance of professional development in 

promoting innovative teaching methods. These findings underscore the importance of targeted 

awareness campaigns to bridge the knowledge gap and enhance familiarity with PBL methodologies. 

Respondents overwhelmingly agreed that PBL enhances creativity (80%), develops innovative 

problem-solving skills (85%), and encourages active participation and collaboration among 

students (85%). These findings align with Wigunha (2024), who documented the ability of PBL 

to foster critical thinking, problem-solving, and teamwork through real-world tasks. The 

observation that traditional teaching methods limit creativity is consistent with critiques by Szante 

(2024), who highlighted the disengaging nature of traditional lecture-based methods.  

A majority of respondents (50%) rated creativity as "much better" in PBL environments, while 

35% rated it as "better." Only 5% believed creativity was worse in PBL settings. These findings 

support the conclusions of  Szante (2024), who argued that PBL's hands-on, collaborative approach 

provides a fertile ground for creative expression and innovation. Minimal negative perceptions 

likely reflect initial adaptation challenges, as noted by Masjudin (2021), who highlighted 

resistance during transitions to PBL. 

Respondents identified "level of student engagement" (40%) as the most significant difference 

between PBL and traditional methods, followed by "opportunities for creative thinking" (30%), 

"collaboration among students" (20%), and "practical application of theoretical knowledge" 

(10%). These findings align with Wijnia et al. (2024), who described PBL as a dynamic and 

interactive learning model, contrasting with the teacher-centred nature of traditional methods. The 

emphasis on practical applications resonates with Masjudin (2021), who noted the alignment of 

PBL with the objectives of technical education. 

The study identified several barriers to PBL implementation, including a lack of teacher training 

(45%), insufficient resources (30%), and time constraints (15%). These challenges are consistent 

with Wijnia (2024), who noted similar obstacles in adopting innovative teaching techniques. 
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Resistance to change from traditional methods (7.5%) and limited student motivation (2.5%) 

further underscore the need for systemic reforms, as highlighted by Wilson (2018), who 

emphasized institutional support to foster PBL adoption. 

Respondents suggested several strategies to enhance the effectiveness of PBL, with "teacher 

training on PBL techniques" (50%) emerging as the most critical. This finding aligns with Bai et 

al. (2024), who stressed the importance of equipping educators with the skills to design and 

facilitate PBL. Additional recommendations included ensuring "adequate resources and funding" 

(30%), integrating PBL into the curriculum (15%), and encouraging "collaboration between 

teachers and industry professionals" (5%). These strategies underscore the importance of 

institutional support, adequate resources, and teacher preparedness in realizing the full potential of 

PBL, as noted by Neang (2024). 

 

 

Summary of the Study 

The study revealed key demographic and educational insights, showing a 60% male and 40% 

female respondent distribution, reflecting the growing inclusion of women in technical education. 

Half of the respondents were aged 21-30, indicating the typical age group for technical training. A 

significant portion (40%) held diplomas or certificates, highlighting the trend towards specialized 

technical qualifications. 

Regarding Project-Based Learning (PBL), 85% of respondents were familiar with it, but further 

awareness and training remain needed. Respondents strongly agreed that PBL fosters creativity, 

problem-solving, and collaboration, with most perceiving PBL as enhancing creativity compared 

to traditional methods. Barriers to PBL included insufficient teacher training, resources, and time 

constraints, which align with previous research. Respondents emphasized the importance of 

teacher training on PBL techniques, adequate resources, and curriculum integration to enhance 

PBL effectiveness, echoing the need for institutional support in its successful implementation. 

 

5.3   Conclusion 

The study concluded that Project-Based Learning (PBL) profoundly fosters creativity and 

innovation among students in technical education programs. Most students believed that PBL 

provides a more effective learning environment than traditional methods. PBL encourages hands-

on learning, critical thinking, collaboration, and applying theoretical knowledge to real-world 

problems, all essential in technical education. 
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However, the successful implementation of PBL is contingent on addressing various challenges, 

such as inadequate teacher training, limited resources, and lack of institutional support. While 

students acknowledged the benefits of PBL, they also highlighted the need for further efforts to 

fully equip teachers and students with the necessary tools and resources to embrace this 

pedagogical approach. 

5.4   Recommendations 

Based on the findings of this study, the following recommendations are proposed: 

1. Therefore, the study recommends that teachers be trained in Project-Based Learning methods. 

That is, Professional development programmes should be designed to equip educators with the 

necessary skills and knowledge to implement PBL in the classroom effectively. This will help 

overcome the challenge of teacher unfamiliarity with PBL techniques and ensure that students 

benefit from well-designed and well-facilitated projects. 

 

2. There should be an adequate allocation of resources to support the implementation of PBL in 

technical schools.  

3. PBL should be integrated into the curriculum at all levels of technical education. A structured 

approach to incorporating PBL into existing programs will ensure that students receive a balanced 

education combining theoretical knowledge and practical application.  

4. There should be a form of partnership between educational institutions and industry professionals 

that can enhance the relevance and authenticity of PBL projects. By working with professionals, 

students can gain insights into industry practices and apply their knowledge to solve real-world 

problems. Encouraging such collaborations can also help bridge the gap between academia and 

industry, ensuring that technical education meets the evolving demands of the job market. 
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