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Abstract 

Project Based Learning actively engages students in meaningful learning that connects community and 
real world issues to the classroom. Project Based Learning requires students to develop and apply 21st 
century skills such as creativity, critical thinking, problem solving, and collaboration (inquirEd, 2023). 
The implementation of Project Based Learning in the classroom promotes deeper learning for all students 
(PBL Works, 2023).  Lazonder and Harmsen (2016) examined inquiry-based learning in a meta-analysis 
of 72 studies and found that it was the most effective teaching practice for improving student learning 
outcomes.  When students are authentically engaged through hands-on experiences retention improves 
(PBL Works, 2023).  It is important for teachers to understand how to effectively utilize Project Based 
Learning strategies in the classroom to promote student-centered learning. Project Based Learning is a 
natural platform for educators to embed multiple access points for diverse learners and to engage students 
in the curriculum.  This paper focuses on current research in the field of PBL and the implementation of 
strategies for modeling PBL in higher education classrooms to prepare preservice teachers to effectively 
apply these strategies in their future classrooms.  
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Project-based learning is a student-centered approach to teaching where students engage in active 
learning to solve authentic, open-ended problems and answer questions over an extended period of time 
(PBL Works, 2023). This pedagogical approach challenges students while encouraging discovery, 
creative problem solving, and igniting students’ desire to ask questions. Project based learning allows 
students to develop the 21st century skills necessary for success in today’s global society. 

Project-based learning was first introduced as “the project method” by William Heard Kilpatrick 
over 100 years ago (Project Tomorrow, 2021). Project-based learning is a constructivist form of 
pedagogy. Specifically, PBL has its roots in inquiry- based learning, a pedagogical method that stems 
from constructivism.  There are over 30 years of research documenting the benefits of project-based 
learning (Project Tomorrow, 2021).  The implementation of project-based learning in the field of 
education continues to increase as the need for K-12 schools to ensure that students are prepared for 
success in a global society (Project Tomorrow, 2021).   

Classroom environments that incorporate project-based learning provide students with 
contextualized problem solving, opportunities to make connections across content areas, and to develop 
reasoning skills (Wilhelm, Sherrod, and Walters, 2008). Eckardt, Craig, and Kraemer (2020) found that 
when they implemented project-based learning in undergraduate teacher candidate classes a supportive 
learning community was cultivated by productive academic struggles. It further demonstrated how 
students can deepen their understanding of how to connect theory and practice through the pedagogical 
process (2020). Pre-service teachers that experience and are mentored in project-based learning have a 
deeper understanding of pedagogy. This deeper understanding helps them to design instruction to engage 
students and encourage inquiry (Eckardt et al., 2020; Wilhelm et al., 2008). 

Project-based learning demands diligent planning. When pre-service teachers participate in 
project-based learning they experience the benefits of this level of diligent planning and have the 
opportunity to observe the process modeled for them (Eckardt et al., 2020). Experiencing project-based 
learning as a pre-service teacher provides preservice teachers with real-life experiences that they will be 
able to apply when they have their own classrooms (Ayton & Capraro, 2021). Further, the collaboration, 
problem solving, and performance skills fostered through project-based learning build newly 
conceptualized 21st century skills (Hovey & Ferguson, 2014) 

Project-based learning is a strategy that can be used to help pre-service teachers develop and 
increase their metacognition skills (Payoungkiattikun et al., 2022) University staff should provide 
preservice teachers with the opportunity to hone their skills to plan, self-monitor, evaluate, and reflect 
(Saputri et al., 2020). Fostering metacognition skills provides pre-service teachers with a strong 
knowledge base on how students learn. This builds their confidence in the teaching and learning process. 
They will continually improve their learning and quality of teaching (Payoungkiattikun et al., 2022) 
ultimately benefiting their future students.  

The nature of project-based learning requires teachers to assess and readjust instructional methods 
throughout the duration of the project. This allows educators to use their knowledge of diverse learners’ 
needs to plan for instruction and create accommodations. Having a variety of options for learners leads to 
increased achievement, higher levels of motivation because it is an authentic solution and allows the 
diverse learner to find a role that is based on their skillset so they can fully participate (Mississippi 
College, 2022). In addition to providing increased access points for diverse learners, project-based 
learning also helps to develop social skills and presentation skills (Mississippi, 2020) for all learners.  

According to PBL Works (2023), there are Gold Standard Design Elements that are essential 
when designing high quality project-based learning experiences that are informed by research. These 
Gold Standard Design Elements are meant to aid educators and school leaders in the measurement, 
calibration, and improvement of PBL practices (PBL works, 2023). These are broken down into seven 
essential gold standard teaching practices and seven essential gold standard elements.   

The seven essential gold standard teaching practices are: (a) design and plan; (b) align to 
standards; (c) building the culture; (d) managing activities; (e) scaffolding student learning; (f) 
assessment; and (g) engaging and coaching (PBL Works, 2023).  When designing and planning it is 
essential for teachers to create projects that are relevant to their context and their students (PBL Works, 
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2023). During planning, teachers must account for a degree of student voice and choice throughout the 
entirety of the project while clearly aligning to curriculum standards (PBL Works, 2023). Teachers also 
need to create a culture around project-based learning that nurtures students’ independence while setting 
high expectations for all students (PBL Works, 2023). They must be actively engaged, supporting 
students by setting timelines, scaffolding aspects of the project, and supporting areas where students may 
need additional skills. It is also important for teachers to build in a variety of formative assessments 
throughout the project to assess student progress toward the summative assessment (PBL Works, 2023).  

PBL Works (2023) has identified seven essential gold standard elements that are recommended 
for high quality project design. The first element is providing students with a challenging and meaningful 
problem or question to guide their work (PBL Works, 2023). The second element requires that the 
problem or question be authentically connected to the real world and the students’ lives (PBL Works, 
2023). The third essential element is the need to allow students to have voice and choice in regard to what 
they create and how they work on the project (PBL Works, 2023). Students also need to have the 
opportunity to engage in sustained inquiry by asking questions, learning how to identify and access 
appropriate resources, and applying what they have learned through their research (PBL Works, 2023).   
The fifth gold standard element is focused on critique and revision. As part of the critique and revision 
process, students provide feedback for others, receive feedback from their peers and teacher, and apply 
that feedback in the revision of their work. Another gold standard element that is closely connected to 
critique and revision is reflection. This element requires students to reflect upon what they have learned, 
as well as the quality of their work and the successes and challenges they faced during the project (PBL 
Works, 2023). The final gold standard element is the creation of a public product connected to the 
summative assessment that is shared with an audience outside the classroom.  

In addition, multimedia assisted project-based learning helps preservice teachers develop skills 
related to gathering information from multiple mediums. It allows them to learn how to use technology to 
aid communication with their students, and help their students explore ideas beyond print. This creates, “a 
profound ripple effect in the teaching/learning process” (Seo, Templeton, and Pellegrino, 2008, p. 264). 
Students with disabilities often excel in project-based learning. Having the ability to integrate technology 
into project-based learning creates additional access points and further removes barriers for diverse 
learners.  

Denton, Hodara, Petrokubi, Merrill, and Velie (2021) examined project-based learning across 
three universities in the field of teacher preparation. Participants in the study included teaching faculty, 
preservice teachers, and cooperating teachers in local school districts. Their study identified five 
conditions that were supportive of project-based learning in teacher preparation programs in higher 
education. The first condition they identified was a university culture supportive of innovative practice 
that encouraged learning and innovation. The second condition was enthusiastic leadership support. The 
third condition focused on school district partnerships. Denton et al. (2021) stated that there needed to be 
strong leadership in partner school districts, regular communication, and support for educators. Another 
condition for supporting project-based learning was providing the preservice teachers and cooperating 
teachers with dedicated planning time so that they could collaborate effectively. The final condition was 
the need to provide high quality training and resources (Denton et al., 2021). 

According to Ayton and Capraro (2021), project-based learning provides preservice teachers with 
the opportunity to develop and practice skills they will need to be successful in their future classrooms. 
As the demand for project-based learning in K-12 classrooms increases, it becomes increasingly 
important to prepare preservice teachers to enter the field of education with the background and skills 
they need to implement project-based learning. Participation in project-based learning also prepares 
preservice teachers with active learning and classroom management skills necessary for the successful 
implementation of project-based learning in their own classrooms (Ayton & Capraro, 2021).  

Although project-based learning has become more common in K-12 classrooms, its 
implementation in higher education classrooms is not as widespread (Ayton & Capraro, 2021; Lee et al. 
2014). Faculty in higher education face challenges in effectively implementing project-based learning 
(Ayton & Capraro, 2021; Lee et al. 2014). As discussed earlier, it is important that the projects are 
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carefully planned and that the teacher must continually assess to make sure that students are learning the 
key academic concepts and learning 21st century skills (Lee et al., 2014).  

In a research study conducted by Lee, Blackwell, Drake, and Moran from the University of 
Indianapolis, three prominent themes emerged when examining faculty challenges with implementing 
project-based learning: community partnerships, student engagement, and assessment. Community 
partnerships, also referred to as an authentic audience, are one of the seven gold standards in project-
based learning. In higher education, faculty experienced some challenges in recruiting and maintaining 
these relationships over multiple semesters and over an extended amount of time. One complication is 
managing the timeline of the semester, class timelines, and the ability to meet the needs of community 
partners (Lee et al., 2014). Despite the challenges in implementation, faculty expressed that one major 
benefit of community partnership was that students were provided with opportunities to meet and build 
relationships with professionals in the field. These partnerships could lead to internships or future 
employment opportunities (Lee et al., 2014). 

The second prominent theme that emerged from Lee, Blackwell, Drake, and Moran’s (2014) 
research study was student engagement. Faculty claimed that students were resistant to talk with each 
other and work collaboratively. Some faculty saw this as an opportunity to teach and model skills 
necessary for project-based learning (Lee et al., 2014). This was seen across all disciplines and academic 
levels. Success indicators included having the projects focus on real-world problems and in some cases, 
affect change in the community. One finding was that student motivation was enhanced by student agency 
and feelings of empowerment (Lee et al., 2014). 

Challenges in assessments was the third prominent theme for challenges and successes in 
implementing project-based learning in higher education. The term expert has a different connotation in 
institutions of higher education than in other professional fields. Faculty struggled with how to evaluate 
deeper understanding and the 21st century skills essential to collaborative project-based activities. Faculty 
did find that clearly articulated rubrics were a key component to successful assessment (Lee et al., 2014). 

In higher education pre-service teacher programs, every classroom has diverse learners where 
faculty provide accommodations and use different strategies to teach content. Research has shown that 
project-based learning is an effective method for these learners (Hovey & Ferguson, 2014). Project-based 
learning helps diverse learners with social development due to its embedded student interaction and 
requires students to interact with the content. This instructional method engages students at the highest 
and lowest levels (Hovey & Ferguson, 2014). Implementing project-based learning in higher education 
institutions and preservice teacher programs enables faculty to model effective techniques while reaching 
all learners. Through engagement in project-based learning, preservice teachers are provided with 
opportunities to experience this pedagogical practice as both a participant and a facilitator. This allows 
them to refine their skillset and master the pedagogical approaches they will use in their own classrooms.    

According to Albert Bandura’s (1977) social learning theory individuals learn through modeling 
and observing the actions of others.  The act of mastering strong pedagogical practices is complex.  
Bandura (1977) claimed that “some complex behaviors… can be produced only through the influence of 
models” (p.5). It is crucial for teacher preparation programs to purposefully embed modeling throughout 
coursework, especially in areas where mastery of pedagogical practice is complex. The implementation of 
modeling in teacher preparation programs offers preservice teachers the opportunity to engage in, and 
experience the impact, various pedagogical approaches have on students. This experience also allows 
them to observe techniques for implementation that can later be implemented in their own classrooms.  
Modeling has also been found to improve the effectiveness of lesson planning in preservice teachers 
(Courey et al., 2012; Courey et al., 2013; Spooner et al., 2007). 

It is crucial for educators at all levels to incorporate pedagogical practices that support the 
development of 21st-century skills. The use of modeling as a strategy for teaching preservice teachers 
pedagogical approaches to project-based learning is a powerful tool in the field of teacher preparation. A 
review of the literature indicates that pre-service teachers with a deep pedagogical understanding of the 
curriculum, and the ability to connect theory and practice, are more prepared to implement project-based 
learning (Eckardt, Craig & Kraemer, 2020). The use of modeling in teacher preparation programs builds 
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pre-service teachers’ ability to effectively lesson plan to meet the needs of diverse learners through 
project-based learning (Courey et al., 2012; Courey et al., 2013; Spooner et al., 2007). Engagement in 
project-based learning during teacher training provides a vehicle for preservice teachers to hone their 
skills and become more effective educators.  
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