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ABSTRACT: This research investigates how problem- and project-based learning (PPBL) enhances 

students’ learning innovation and reduces academic stress. Data were collected from 587 students who 

participated in PPBL activities as part of their academic curriculum. Structural equation modeling 

(SEM) and Hayes’s mediation analysis were employed to test the proposed hypotheses. The findings 

reveal that the integration of PPBL into liberal arts and design courses positively influences students’ 

learning innovation while reducing their academic stress. Furthermore, academic stress plays a 

significant mediating role in the relationship between PPBL and students’ innovative performance. 

These results suggest that art and design courses can effectively foster students’ creativity and 

innovation through the application of PPBL. The findings also indicate the importance of developing 

attractive and industry-relevant curricula that enhance students’ innovative capabilities and equip 

them with skills and knowledge aligned with evolving educational and labor market demands. This 

research contributes to constructivist learning theory by demonstrating the role of PPBL in promoting 

innovation and reducing academic stress among students. The study offers practical implications for 

educators and policymakers in designing curricula that support creativity, innovation, and 

competitiveness while incorporating skills that are increasingly valued by employers, particularly in 

the tourism and creative industries. 

Keywords: Problem- and project-based learning (PPBL), Academic stress, Learning innovation, Constructivist learning 

theory, Higher education, China, Structural equation modelling, Mediation analysis, Art and design education, Student 

creativity. 

I. INTRODUCTION 

Globally, there is growing evidence that students increasingly associate education, a fundamental 
building block for individual and societal advancement, with rising stress levels [1, 2]. This situation has 
emerged in both developed and developing countries, where students face rigorous testing, heavy 
workloads, and rapid competition for university placements or job opportunities [3]. Multiple factors 
contribute to student stress, including academic demands, parental expectations, peer pressure, and 
uncertainty about the learning process, including learning digitalization. The expansion of digital learning 
and remote education has also introduced new challenges, such as social isolation, lack of motivation, and 
difficulties in maintaining a healthy work-life balance. The adoption of innovative pedagogical models such 
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as problem- and project-based learning (PPBL) is gaining attention to enhance students’ practical skills and 
foster strong engagement, as well as to solve the learning problems [4]. These accumulating factors led to an 
alarming rise in mental health concerns among students, including anxiety, depression, and burnout. 
Understanding how educational approaches like PPBL impact student stress is therefore essential for 
creating supportive and effective learning environments. In this context, PPBL is increasingly considered a 
learner-centered approach grounded in active knowledge construction. 

Traditional instructional approaches often struggle to simulate authentic work environments accurately, 
particularly when these involve students’ skills in art and design courses, which are essential for preparing 
them for real-world challenges in the industry. This gap in traditional methods highlights the need for 
innovative teaching strategies that can better integrate practical experiences and industry standards into the 
curriculum. The use of problem- and project-based learning in vocational schools has become crucial because 
the job market is changing quickly and there is a greater focus on teaching practical skills that promote 
teamwork between universities and businesses [5]. This necessity is particularly critical in schools, where the 
primary mission is to cultivate job-ready graduates with strong technical capabilities [6]. While PPBL can 
also enrich university learning experiences that prioritize practical application, this is especially true for 
vocational schools focused on developing job-ready graduates with strong technical capabilities [7]. The 
adoption of PPBL helps bridge these gaps by making instruction more interactive, relevant, and engaging, 
ultimately enhancing both teacher and student performance and employability. PPBL helps fill in the gaps 
in education by making lessons more interactive, relevant, and interesting. This approach enhances both 
teacher and student performance, as well as employability [8, 9]. These obstacles often impede the effective 
implementation of pedagogies like PPBL. However, higher education in art and design continues to face 
significant challenges, including rigid curricula, limited resources, and misaligned evaluation systems [10]. 
It prevents university training from meeting market needs and the students’ skill development and 
innovation from being in line with market needs. This gap means that university-taught knowledge often 
lags behind market demands, restricting students’ skill development and innovation.  

 Although preliminary studies have explored PPBL implementation in select regions, significant gaps 
remain in the literature. First, most of the studies investigate the role of project- and problem-based learning 
separately; there is a lack of comprehensive studies examining how integrating PPBL into art and design 
courses affects the reduction of students’ academic stress. Second, few studies have explored whether and 
how students’ academic stress mediates the relationship between PPBL approaches and student learning 
innovation. Third, limited attention has been given to the combined pedagogical and psychological 
mechanisms through which PPBL influences innovation outcomes in higher education. Finally, actionable 
strategies for curriculum design, teacher development, and industry partnership can be proposed to support 
both the effectiveness of PPBL and the mental well-being of students. It becomes essential to investigate the 
potential of emerging issues in supporting both teaching and students’ skills. How does the implementation 
of PPBL-supported practical training environments affect the students’ stress? Furthermore, what is the 
relationship between PPBL and students’ innovation? How do students’ stress levels mediate the PPBL and 
students' learning innovation? 

This study aims to enhance the effectiveness of the learning process by examining how PPBL influences 

student innovation in art and design education, particularly in relation to academic stress levels. This study 

offers a strategic roadmap for bridging the gap between theoretical knowledge and practical skills, 

specifically by detailing how constructivist learning theory can be effectively implemented within learning 

settings. Although previous studies have examined project-based learning, problem-based learning, and 

student innovation separately, limited research has investigated the integrated effect of PPBL on student 

innovation through the mechanism of academic stress, particularly within art and design education in the 

Chinese higher education context. This study addresses this gap by empirically testing academic stress as a 

mediating variable in the relationship between PPBL and student innovation. 

 From a theoretical perspective, there is a logical foundation for how teachers’ skills aligned with the 

dimensions of constructivist learning theory (CLT) can boost students’ performance and reduce academic 
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stress based on PPBL. The study contributes to constructivist learning theory by providing empirical 

evidence that the effectiveness of constructivist-oriented PPBL is not limited to direct learning outcomes but 

also operates through psychological mechanisms, specifically the reduction of academic stress. In this way, 

the research extends the application of constructivist learning theory by demonstrating how learning 

environments grounded in active knowledge construction can simultaneously support student well-being 

and innovation outcomes. Furthermore, the study expands the empirical scope of constructivist learning 

theory by validating these relationships within art and design education, a context that has received 

comparatively limited attention in prior research. 
On a practical level, this research provides actionable recommendations for educators, policymakers, and 

institutions. It suggests ways to create supportive learning environments that reduce academic stress, 
improve vocational and creative skills, and strengthen university-industry partnerships. The findings also 
provide evidence-based guidance for higher education institutions seeking to integrate constructivist 
pedagogical approaches into creative disciplines while maintaining student well-being and fostering 
innovative capabilities. 

II. LITERATURE REVIEW 

1.  CONSTRUCTIVIST LEARNING THEORY  
Constructivist learning theory plays a significant role in modern education by emphasizing that 

knowledge is constructed through active engagement among students and teachers [11]. This theoretical 
framework provides insights to understanding the relationship between students' personal experiences in 
arts and design courses. These experiences can reduce students’ academic stress and enhance their 
motivation to learn. This theory also asserts that learners actively construct meaning through experiences, 
critical reflection, and engagement with diverse perspectives [12]. PPBL is a key pedagogical approach as it 
is student-centered on real-world projects where students identify, analyze, and solve the current problems 
[13, 14]. Within this framework, PPBL emerges as a prominent pedagogical approach. PPBL is student-
cantered and revolves around practical, real-life projects where students identify, analyse, and solve 
problems, thereby acquiring new knowledge and skills [15, 16]. In arts and design education, PPBL 
encourages exploration of varied cultural narratives, promoting deeper understanding and appreciation of 
multiculturalism. Students develop stronger multicultural attitudes and are better equipped to navigate the 
complexities of a globalized industry through experiential learning [17]. Furthermore, constructivist learning 
theory helps explain students to reduce academic stress and learning performance. The active, hands-on 
nature of PPBL can initially reduce academic stress as students are learning as a team and adapt to a familiar 
approach to solving real-world problems. However, this stress can be constructive, fostering flexibility, and 
critical thinking. As students gain confidence in their abilities to solve complex problems and collaborate 
with peers from diverse backgrounds, their motivation and entrepreneurial self-efficacy are reinforced [18]. 
Furthermore, this approach encourages a fundamental appreciation and understanding of multiculturalism 
aspects during the learning process. Figure 1 provides a theoretical framework that provides a significant 
basis for comprehending how experiences in arts and design courses can influence multicultural attitudes 
while simultaneously alleviating students' academic stress. 

2.  PROJECT AND PROBLEM-BASED LEARNING (PPBL)   

PPBL are effective pedagogical approaches that play an important role in enhancing students’ innovation 
[19]. This method encourages students to explore their creativity, develop critical thinking skills, and also 
foster intrinsic motivation towards personal experience to exist amid the authentic challenges [20]. It 
provides a practical platform and guidance for students to participate in practical projects and complete 
specific fields. Furthermore, PPBL is an innovative form of educational teaching that prioritizes students. 
Furthermore, the iterative nature of PPBL allows for experimentation and reflection, further promoting a 
growth mindset. Ultimately, these learning strategies empower art and design students to innovate in 
preparation for professional challenges. However, PPBL also nurtures resilience and adaptability due to 
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students’ academic stress, which can arise from the demands of project-based learning and tight deadlines. 
It demonstrates that problem-based learning promotes knowledge transfer and learning by solving problems 
encountered by students in the learning process.  

 The rise of educational psychology and constructivist theory provided the theoretical basis for the 
adoption of project-based learning [20]. PPBL is a way of teaching that helps students and teachers learn 
community knowledge and skills by solving difficult problems in the real world. It provides a practical 
platform and guidance for students to participate in practical projects and complete specific fields [21]. 
Furthermore, PPBL is an innovative form of educational teaching that prioritizes students. Project-based 
learning mainly relies on practical projects and finds and solves problems while completing practical projects 
to cultivate students' practical ability [22]. It demonstrates that problem-based learning promotes knowledge 
transfer and learning by solving problems encountered by students in the learning process. PPBL is not only 
a teaching method but also a cognitive framework, which enables students to exercise practical ability while 
learning knowledge and also improve innovative thinking and the ability to propose and solve problems. 

3.  STUDENTS’ ART AND DESIGN COURCE EXPERIENCE  
PPBL enhances creative thinking and problem-solving skills, which can alleviate stress by fostering a 

more engaging and supportive learning environment [23]. PPBL also helps students connect what they learn 
in class with what they do in real life, which makes them feel less alone and anxious [24]. Engaging in creative 
processes through art-making enhances emotional well-being, offering a therapeutic outlet to combat 
academic stress [25]. Moreover, the flexibility inherent in PPBL encourages students to explore their interests 
and develop a unique artistic view, which can lead to increased motivation and learning innovation. This 
autonomy can further mitigate stress and promote learning innovation. The integration project and problem-
based learning in art and design education enhance academic outcomes and play a crucial role in reducing 
stress and promoting psychological well-being [26]. Students who actively participate during the learning 
process, which can lead to increased motivation and innovation towards PPBL. This engagement helps 
alleviate their stress. Students often work in groups, sharing ideas and resources, which can create a sense of 
community [27]. This support network can significantly reduce academic stress, as students feel less isolated 
and more connected to their peers. It also utilizes creative expression and encourages students to express 
creativity, which promotes mental well-being. In addition, PPBL on art and design courses also enhances 
students’ critical thinking and problem-solving skills, equipping students with tools to tackle challenges 
effectively. PPBL also offers students the flexibility to explore interests within the course projects. 
• H1. PPBL has a positive effect on reduce students’ academic stress. 
• H2. PPBL has a positive effect on student’ innovation. 

4.  STUDENTS’ ACADEMIC STRESS  

Constructivist learning theory explains that academic stress significantly enhances students' learning 
innovation in constructing knowledge and personal experiences [28]. The manageability of academic stress 
can stimulate creative problem-solving to promote innovative learning. This theory also posits that the 
contextualized process emerged when students obtain valuable information during the learning process [29]. 
It has an essential element in constructivism, motivates students to reconcile discrepancies between what 
they know and what they need to learn and also to promote critical thinking. Moreover, academic stress can 
heighten students' intrinsic motivation to explore and experiment, which are core to constructivist learning 
environments. This process often requires creativity and a pivotal approach such as PPBL to adapt to 
information and technology development, reframe problems, and obtain ideas to meet academic and 
company expectations [30]. Constructivism also stresses the importance of social interaction and 
collaboration in learning. The academic stress can lead students’ innovation with regard to building a 
dynamic learning community. 
• H3. Academic stress has a positive effect on students’ innovation. 

The combination of PPBL with art and design education has shown its transformative impact on students' 
creativity, critical thinking, and collaboration skills [31]. It empowers students to participation in practical 
projects that exercise students' practical skills to prepare them for professional careers. Some studies have 
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proven the effectiveness of PPBL in art and design education, and these studies emphasize that PPBL has a 
significant impact on improving students' creativity, critical thinking, and teamwork skills in art and design 
education. By participating in real projects in collaboration with schools and enterprises, students can 
improve their professional knowledge [32]. Despite the excellent effect of PPBL, it does face some problems 
when applied in the field of art and design education. For example, the accuracy of students' works is a big 
problem [31]. Traditional evaluation methods may not fully capture the creativity, originality, and process 
contained in project-oriented tasks. This leads to subjective and inconsistent evaluations, which can 
discourage students and restrict teachers' ability to accurately assess student progress. PPBL also requires 
students to demonstrate a strong sense of autonomy and teamwork. In addition, art and design projects 
require specific materials and technical resources, which may hinder the promotion of PPBL. Moreover, the 
school's inadequate infrastructure and resource allocation may limit the scale of the project, thus affecting 
students' creative display. 
• H3. Academic stress has a positive effect on student’ innovation. 
• H4. Academic stress has a positive effect in mediating PPBL and students’ innovation. 
 

 

 

 

 

 

FIGURE 1. Proposed research model. 

III.RESEARCH METHODOLOGY 

This study adopts a quantitative research approach using a cross-sectional survey design to examine the 
relationships between problem- and project-based learning (PPBL), academic stress, and student learning 
innovation. Structural Equation Modelling (SEM) was employed to test the proposed hypotheses. 

1.  RESEARCH DESIGN 
A pretest was carried out based on the following method, and anonymous respondents were given the 

measurement items (see Figure 2). Furthermore, a pilot test was applied to discover if the participants 
understood the questions and revised dictions to avoid single-source bias [33, 34]. The study adopted a cross-
sectional, quantitative survey research design using a structured questionnaire to examine the relationships 
among PPBL, academic stress, and student learning innovation.   

 

FIGURE 2. Structural model. 
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2.  POPULATION AND SAMPLE  
Teacher style, experience, and assessment methods can profoundly influence both student stress and 

innovation outcomes with regard to PPBL approach. Furthermore, teacher’s approach to classroom 
management, communication, and support shapes the learning environment, with supportive and 
encouraging styles generally reducing student anxiety and fostering a sense of safety that allows students to 
take intellectual risks and innovate. In contrast, rigid or authoritarian teaching styles may heighten stress 
and discourage creativity, as students may fear making mistakes or deviating from expected norms. 
Experience also plays a pivotal role; seasoned educators typically possess a deeper repertoire of strategies 
for managing diverse classrooms, identifying student needs, and adapting instruction to promote both well-
being and creative thinking. Inexperienced teachers, while often enthusiastic, may rely more heavily on 
traditional practices or struggle to recognize subtle signs of stress, inadvertently increasing pressure and 
limiting opportunities for innovation. This study focused on art and design higher education settings in 
Yunnan Province, China. 

 The survey sample was recruited by contacting the personnel administrators of universities through 
social media platforms and email invitations. Participants were selected for the questionnaire survey by 
obtaining a list of university teachers and students through the university's human resources department 
and conducting a random sampling of those who have experience with PPBL. Participants were provided 
with detailed recruitment information, including the purpose of the study, expected time commitment, 
participants' rights, and privacy safeguards, with emphasis on the voluntary and anonymous nature of 
participation. Finally, a letter of thanks via email or message was sent after the participants had completed 
the questionnaire to re-emphasize the importance of the study and thank them for their contribution. 

 The study covers three art and design majors: visual communication design, digital media art, and 
environmental art and design in Yunan province, China. During the PPBL model development and 
curriculum experimentation, three university faculty members were selected for this study. They had at least 
5 years of teaching experience in art and design courses, at least a doctoral degree or equivalent, and a title 
of at least lecturer. A total of 677 vocational students who enrolled in three classes of students at the same 
time were invited to participate in this study. However, 587 valid survey questionnaires were collected, with 
an effective rate of 86.70% (Table 1). Furthermore, a cross-sectional survey design with Structural Equation 
Modelling (SEM) was applied to test the proposed hypotheses. 

 The experience of PPBL students includes five dimensions: the helpfulness of understanding the subject, 
the helpfulness of cultivating interest in the subject, enjoyment in participating in activities, increased 
participation, and improvement in problem-solving abilities [18]. The students' academic stress includes 
factors such as academic achievement, homework, and college entrance exams, while learning stress is 
defined in reference to [35]. The outcomes of the PPBL learning process fall into four categories, namely 
cognitive, affective, and behavioural outcomes and students’ art and design innovation [32, 36]. 

Table 1. Respondent demographics 

Demographic Items Frequency Percentage (%) 
Age 18-20 years 177 30.1 
 21-23 years 195 33.2 

 24 and over 215 36.7 
Gender Male 272 46.3 

 Female 315 53.4 
Grade First-year university student 112 19.0 

 Second-year university student 129 22.0 
 Third-year university student 215 36.6 
 Fourth-year university student 131 22.4 

 
The research was approved by the ethics committee of Mahachulalongkornrajavidyalaya University, 

Thailand (letter number R 522/2024). Participation in this study was voluntary, following the ethical 
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standards outlined in the 1964 Declaration of Helsinki and the ethical principles and code of conduct. All 
participants in this study gave their informed consent, agreeing to participate in the research and publish 
their data in publications. This consent was provided through online survey forms. Data collection for this 
study occurred online between October 1 and November 20, 2024. 

IV. RESULT 

1.  DATA ANALYSIS 

The study adopted a purposive sampling strategy targeting Chinese university students enrolled in 
liberal arts and design-related courses who had experience with PPBL. A pretest and a pilot test were applied 
before the formal test. This study also utilized Common Method Variance (CMV) to reduce bias issues 
towards anonymous questionnaire distribution and randomly arranged the measurement items. The SEM 
was additionally used to examine the correlation of research constructs using analysis of moment (AMOS) 
and statistical package for social science (SPSS) software. This study also suggested post-detection methods 
for the Common Latent Factor (CLF) using Harman's single-factor test. Table 2 reveals that almost all the 
correlations between the variables in this study are significant, allowing for further analysis. A two-step 
methodology was applied, including Confirmatory Factor Analysis (CFA) followed by Structural Equation 
Modelling (SEM) to assess causal relationships between variables and research hypotheses. 

Table 2. Correlation matrix for measurement scales. 

Constructs Mean SD SE AS SI 
SE 5.33 1.52 0.836   
AS 5.64 1.35 0.563** 0.833  
SI 5.72 1.52 0.576** 0.457** 0.796 

Note: SE: Students’ of PBL learning experience, AS: Academic stress, SP: Students’ innovation 

SD: standard Deviation 

Diagonal elements are the square roots of the AVE for each construct 

Pearson correlations are shown below the diagonal 

Significant at *: p < 0.05, **: p < 0.01, ***: p < 0.001 

2.  MEASURMENT MODEL 

      The CFA results χ2/df 3.471, TLI = 0.943, RMSEA = 0.043, CFI = 0.946, and IFI = 0.948) showed that the 
data fit well with the model. The results given in Table 3 showed that all the items of all the variables loaded 
significantly, and therefore, no item was deleted. The values of Cronbach’s alpha, composite reliability, and 
Average Variance Extracted (AVE) are significantly above the threshold value, indicating that inter-item 
reliability exists among the items of each variable in this study. 

Table 3.  Measurement results. 

Constructs 

MLE 

estimates 

factor 

loading 

Composit

e 

reliability 

(CR) 

Average of 

variance 

extracted 

(AVE) 

Cronbach’s 

α 

PPBL learning experience 

 

 

0.877 0.723 0.854 
PPBL Help me to . . . .     
PE1: Encourage to integrate concep and skill         0.737    
PE2: depper understand of the cource         0.780    
PE3: enhance problem-solving ability         0.798    
PE4: Improve communication skill          0.730    
PE5: contribution to society 0.840    
PE6: satisfy with the assigngment of the cource 0.757    
Students’ academic stress from PBL experience 

 

0.788 0.535 0.811 
AS1: I am afraid of getting a bad grade 0.754    
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AS2: I feel stress from lots of PBL homework 0.784    
AS3: I am stressed out with the burden of PBL 

exam 

0.837    
AS4: I am bored of learning by PBL method 0.725    
Students’ innovation behavior 

 

0.841 0.527 0.763 
ET1: PBL address to understand of the subject 

matter before and after the project 

0.812    
ET2: I can apply the concepts learned in this 

project 

0.725    
ET3: I can describe the project and information  0.718    
ET4: I can to complete similar project  0.741    
ET5: I can collaborate during the learning process 0.827    
ET6: PBL make us learning effectively 0.713    
ET7: PBL makes us understand the project 

objectives 

0.714    
Note. Model fit: χ2/df = 3.475, GFI = 0.941, NFI = 0.942, CFI = 0.943, IFI = 0.943, and RMSEA= 0.049. 

3.  STRUCTURAL MODEL 
Figure 2 shown that the art and design liberal arts courses towards PPBL approach have a significant and 

positive effect to reduce students’ academic stress (γ11 = 0.485, p < 0.001), hence supporting H1. Furthermore, 
PPBL approach also has a crucial role to improve students’ learning innovation including innovation 
behavior (γ21 = 0.564, p < 0.001), which supports H2. Furthermore, students’ academic stress has a positive 
and significant effect on students’ innovation (β21 = 0.552, p < 0.010), which means that H3 is supported.  

 

FIGURE 2. Structural model. 

4.  MEDIATION EFFECT 
To test the effects of students’ academic stress in mediating the relationship between PPBL and students’ 

learning innovation, this study adopted a confidence interval bootstrapping method with 5000 simulations 
[37]. Table 4 shows that all the confidence intervals for the percentile method and bias-corrected excluded 
zero, indicating that all mediation effects are significant. The results show the entire are partial mediators. 
The PPBL course positively influenced students’ performance, which was mediated by academic stress (β = 
0.454 x 0.552 = 0.252) to support H4. It indicates that PPBL significantly influences students’ learning 
performance, particularly when students effectively manage their academic stress or when their level of 
academic stress is low. 

Table 4. Mediation result. 

Direct effect   b t 95% CI 

PPBL cource 

 

→ Academic stress 

 

0.458 13.674*** (0.524, 0.642) 

  Academic stress             →     Learning performance        0.552       15.885***              (0.635, 0.761) 

Indirect effect    b SE 95% CI 

PPBL cource  
ξ 1 

Academic Stress 

η1 

Students’ 
Learning 

Innovation 

R2=0.473 

β21=0.552*** 

γ11=0.485*** 

γ21=0.564** 

R2= 0.552  
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PPBL cource 

 
→ Academic stress     → 

 

Learning performance 0.252 0.023 (0.131, 0.232) 

 Note: Significant at *: p < 0.05, **: p< 0. 01, ***: p < 0.001 

V. DISCUSSION 
PPBL shifts the focus from individual achievement, standardized testing, and rigid curricula to 

collaborative projects and active engagement. This method is different from traditional teaching methods. It 
aligns with prior studies that found that the shift of the PPBL approach from traditional methods can alleviate 
students' anxiety and academic stress [2, 7]. However, beyond this general alignment, the present study 
empirically demonstrates that PPBL not only reduces academic stress but also enhances student innovation 
through a statistically significant mediating mechanism, which extends prior descriptive findings. On the 
other hand, PPBL creates a more dynamic and supportive learning environment that encourages critical 
thinking, problem-solving, and teamwork, which subsequently build essential skills and help students 
establish meaningful psychological well-being. These relationships serve as sources of emotional support 
and can reduce the sense of isolation that is associated with academic stress. In addition, teachers play a 
crucial role as guides, facilitators, coaches, feedback providers, evaluators, coordinators, and motivators in 
the education field [24].  

The present findings are consistent with these results, where the R² value is 47.3 percent of participants 
in this study recognized that the PPBL approach significantly influences students’ stress levels. More 
specifically, this indicates that PPBL explains a substantial proportion of variance in academic stress, 
confirming its psychological relevance rather than merely instructional effectiveness. In addition, the role of 
the teacher has evolved under the PPBL method. Whereas traditional methods position teachers as primary 
authorities and transmitters of knowledge, PPBL transforms them into guides, facilitators, coaches, 
evaluators, coordinators, and motivators. This aligns with earlier research highlighting the benefits of teacher 
guidance and personalized feedback in project-based settings [15, 19]. The combination of PPBL with the 
modern apprenticeship approach stimulates learning innovation, encouraging students to independently 
explore and solve problems in fostering student growth and innovation, but it may also exacerbate academic 
stress due to the open-ended nature of the tasks involved. This dual effect is important, as it supports the 
present finding that academic stress functions not only as an outcome but also as a mediating mechanism 
between PPBL and innovation. 

 PPBL has a significant impact on students’ academic innovation. Unlike traditional learning methods 
that frequently focus on theory, PPBL addresses students in real-world problems, which promotes critical 
thinking and the practical application of concepts [19, 22]. It enables students to bridge theoretical knowledge 
with hands-on experiences, which is particularly beneficial for grasping complex subjects. These findings are 
consistent with prior studies, which have demonstrated that PPBL cultivates essential 21st-century skills, 
including collaboration, communication, and creativity [15, 16, 19]. However, the present study extends this 
understanding by empirically confirming that innovation outcomes are not only directly influenced by PPBL 
but are also indirectly shaped through students’ academic stress levels. Students practice articulating their 
ideas, listening to diverse viewpoints, and collectively developing innovative solutions as a team. 
Furthermore, collaborative learning strengthens students’ interpersonal skills and prepares them for the 
dynamics of future workplaces. This approach is in line with previous studies, which prove that students’ 
engagement increases when they recognize the relevance of academic work to real-life situations and are 
motivated to achieve academic success [10, 21, 26]. Consequently, effective teachers must adapt instructional 
strategies and align with the PPBL model and modern apprenticeship approaches. This approach is 
supported by earlier studies, which highlight the importance of contextual and experiential learning in 
promoting both academic achievement and readiness for professional environments [13, 20].  Consequently, 
effective teachers must adapt instructional strategies and align with the PPBL model and modern 
apprenticeship approaches to enhance student engagement and ensure that learning is relevant to real-world 
applications, such as by incorporating project-based learning that connects classroom activities with industry 
practices. 
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 High levels of academic stress can lead to anxiety, reduced motivation, and impaired cognitive 
functioning, all of which negatively impact students’ ability to concentrate and perform academically. Within 
the context of PPBL, academic stress serves as a mediating factor between the PPBL learning approach and 
students’ capacity for innovation. The empirical results of this study confirm this mediating pathway, 
indicating that academic stress partially transmits the effect of PPBL on innovation outcomes. PPBL is 
intentionally designed to engage students actively in the learning process and in students’ innovations. 
However, the management of academic stress closely influences the effectiveness of PPBL, despite its 
potential to enhance academic innovation. This finding aligns with preliminary studies [25, 27], which 
reported a strong correlation between students’ academic stress and academic innovation. In addition, 
factors such as the quality of the anxiety about GPA achievement, abundant homework, and students’ 
burnout play essential roles in influencing students’ learning innovation [24, 26]. The current results support 
this idea, as indicated by an R² value showing that 55.2 percent of participants recognized that academic 
stress significantly impacts their learning outcomes. Thus, academic stress should be interpreted not only as 
a negative outcome but also as a structural mechanism shaping learning innovation outcomes in PPBL 
environments. 

VI. CONLUSSION 
Collaborative projects within PPBL offer significant advantages in modern educational settings. Students 

can understand of the subject matter by moving beyond surface-level knowledge to develop comprehensive 
solutions that uncover complex concepts and promote learning through teamwork. This confirms the first 
research question regarding how PPBL enhances student learning processes through collaboration and 
active engagement.  Develop a comprehensive solution that uncovers complex concepts and promotes 
learning through teamwork. The collaborative structure of PPBL helps students feel less anxious and 
stressed, which is common in traditional, high-stakes academic settings. It also generates a strong sense of 
community within the classroom. Students are encouraged to share their ideas, support each other’s learning, 
and engage in meaningful dialogue. Therefore, it bridges academic theory and real-world practice, preparing 
students to thrive in increasingly interconnected and dynamic environments. In addition, teachers serve as 
pivotal figures with regard to the transformative learning process. It also extends beyond traditional 
instruction to facilitating and guiding students throughout their PPBL experiences. Moreover, teachers help 
students navigate complex projects and maintain motivation by establishing clear guidelines, providing 
regular feedback, and collaborative activities. These findings directly address the second research question 
by demonstrating the dual role of PPBL in enhancing innovation while simultaneously influencing academic 
stress levels. 

1.  ACADEMIC IMPLICATIONS 

The PPBL extend across various educational settings and also provides frameworks to enrich the 
understanding of effective teaching and learning. This study emphasizing real-world problems and 
collaborative projects encourages students to construct understanding of the course through exploration, 
discussion, and reflection on their cognitive engagement. It addresses students learning to communicate 
effectively, negotiate ideas, and appreciate diverse perspectives to enhance interpersonal skills and foster a 
sense of belonging, which is crucial for reducing academic stress. 

Importantly, this study extends constructivist learning theory by empirically validating a stress-mediated 
learning mechanism, showing that student outcomes are shaped not only by active knowledge construction 
but also by psychological factors such as academic stress. This study also extends the constructivist learning 
theory concept with regard to describing three orientations students may develop: impersonal, controlled, 
and performance-oriented. PPBL has a greater influence on students who manage their stress well. Teachers 
can significantly increase students’ performance in education contexts by addressing these psychological 
needs and utilizing technology to create supportive learning environments, such as through the use of 
interactive tools and resources that foster engagement and collaboration among students, which is 
particularly important for those with impersonal, controlled, and performance-driven needs. 
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2.  PRACTICAL IMPLICATIONS 
The practical implications of PPBL are significant for teachers, students, and educational institutions. 

Hence, the university should develop professional programs to establish teachers’ skills and also create 
engaging and supportive learning environments. It can also improve teachers' ability to understand and 
guide students in conducting independent learning based on their individual situations, which is essential 
for fostering personalized education and addressing diverse learning needs. Hence, universities and 
governments should design projects that encourage teamwork, allowing students to work together to solve 
real-world problems. This collaboration enhances students’ innovation and promotes a sense of community 
and belonging, which can mitigate academic stress. The Chinese university also should provide students 
with explicit objectives, timelines, and assessment criteria to help them navigate the complexities of projects. 
Furthermore, schools should establish partnerships with local businesses to provide students with authentic 
learning experiences, such as internships or project-based collaborations that connect classroom learning to 
real-world applications. The education institutions should also prioritize the integration of PPBL into the 
curriculum across various subjects, ensuring that students have opportunities to engage in meaningful, 
interdisciplinary projects that can cultivate critical thinkers, problem solvers, and collaborative learners. 

3.  LIMITATIONS AND FUTURE STUDY DIRECTIONS  

This study has three limitations. First, the territorial universities sampled in this research do not represent 
all of China, so the study's results may not be generalizable. Future research needs to confirm the role of 
PPBL courses across diverse cultures and regions, as well as incorporate additional variables such as 
socioeconomic status, educational background, and institutional support to obtain more comprehensive 
results. Secondly, the political sensitivity in China may have influenced my informants' willingness to 
answer the questionnaires' questions openly. This limitation could lead to biased responses and a lack of 
depth in the data collected. Furthermore, engaging with a broader range of participants, including those 
from different educational backgrounds and regions, will enrich the findings and offer valuable information 
regarding the effectiveness of PPBL in various contexts. Lastly, longitudinal studies could be beneficial to 
assess the long-term impacts of PPBL on students' academic stress and learning innovation. 
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