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Project Based Learning is a pedagogical approach 
that places students at the centre of learning 
through the completion of real projects, allowing 
them to integrate theory and practice effectively. 
This research aims to analyse how systematic and 
thorough evaluation or assessment can serve as a 
benchmark for the effectiveness of Project Based 
Learning-based curriculum. This research is a 
combination of bibliometric research and 
Narrative Literature Review. The natural stages 
of this research are Determination of Purpose 
and Topic of Review, Search and Selection of 
Literature Sources, Organisation of Findings, 
Analysis and Presentation of Findings. The 
search was conducted specifically on copus 
indexed articles in 2020-2024 with the help of 
Publish or Perish software with the keyword 
‘project-based learning evaluation’. Systematic 
and thorough evaluation or assessment can serve 
as a benchmark for the effectiveness of project-
based learning curriculum. There are several 
solutions in project-based learning assessment 
including solutions to the need for assessment 
tools that are able to capture aspects of the 
process and results in a balanced manner, 
difficulty in assessing individual contributions in 
group projects and variations in the quality of 
projects produced due to differences in abilities 
and resources 
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INTRODUCTION 
Education in STEM (Science, Technology, Engineering, and Mathematics) 

is undergoing a significant transformation to meet the demands of the Industrial 
Revolution 4.0 and the digital era. In this context, the importance of collaboration 
between secondary and higher education institutions becomes clear. According 
to Acker, to support the implementation of Industry 4.0, innovations in 
technology, including robotics technology, are required, which can be achieved 
through increasing student interest in STEM education and developing ICT skills 
(Acker et al., 2023). This is in line with Fan's view who emphasises that STEM 
education is critical to preparing the future workforce, given the enormous 
challenges faced in harnessing the full potential of Industry 4.0 (Fan & Shum, 
2023).  

Project-Based Learning has been a learning method that has received 
increasing attention in the context of STEM (Science, Technology, Engineering, 
and Mathematics) education. Project-Based Learning is a pedagogical approach 
that places students at the centre of learning through the completion of real 
projects, allowing them to integrate theory and practice effectively. In the era of 
Industrial Revolution 4.0, Project Based Learning is considered a highly relevant 
strategy to prepare students for real-world challenges (Hanif et al., 2019). One of 
the main advantages of Project Based Learning is its ability to enhance students' 
critical thinking skills and creativity. Hanif et al. showed that the implementation 
of Project Based Learning in a STEM context can have a positive influence on the 
development of student creativity, as this approach encourages students to think 
critically and creatively in solving complex problems (Hanif et al., 2019). In 
addition, research by Razali et al. revealed that online project-based collaborative 
learning can improve students' soft skills, which are crucial in today's world of 
work (Razali et al., 2017). This shows that Project Based Learning does not only 
focus on academic aspects, but also on developing essential interpersonal skills.  

Project Based Learning also contributes to more meaningful learning by 
connecting learning experiences in school with real-life contexts. Pugh et al. 
emphasise the importance of integrating learning experiences inside and outside 
of school to create deep and meaningful learning (Pugh et al., 2023). Thus, Project 
Based Learning allows students to apply their acquired knowledge in relevant 
situations, thus increasing their motivation and engagement in the learning 
process. However, although Project Based Learning offers many benefits, 
challenges in its implementation remain. Dacumos notes that although much 
research has been conducted on Project Based Learning, there is still a lack of 
evaluation of the implementation of Project Based Learning as a pedagogical 
approach in STEM curricula (Dacumos, 2023). Therefore, it is important to 
develop a clear framework and effective evaluation strategies to ensure that 
Project Based Learning can be optimally implemented in the context of STEM 
education. Dacumos noted that although much research has been conducted on 
Project Based Learning, there is still a lack of evaluation of the implementation of 
Project Based Learning as a pedagogical approach in STEM curricula (Dacumos, 
2023). Therefore, it is important to develop a clear evaluation framework and 
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effective strategies to ensure that Project Based Learning can be optimally 
implemented and deliver the expected results. 

 
LITERATURE REVIEW 

This research aims to analyse how a systematic and thorough evaluation 
or assessment can serve as a benchmark for the effectiveness of a Project Based 
Learning-based curriculum. Overall, evaluation and assessment in Project Based 
Learning should be conducted with a comprehensive and process-focused 
approach, so as to provide a better picture of students' ability to apply their 
knowledge in a real context. Thus, systematic and thorough evaluation can serve 
as a measure of the effectiveness of a Project Based Learning-based curriculum 
and assist in the development of relevant skills for students in this digital era. 
Previous relevant research has been conducted by Johan Fanani (2024) & 
Zaeriyah (2022) which states that PjBL can increase students' learning motivation 
and their critical thinking skills. In the context of the Merdeka curriculum, PjBL 
is integrated to support the development of students' characters and 
competencies in accordance with the Pancasila profile (Hutahaean et al., 2022; 
Permatasari et al., 2023). One important aspect in assessing the effectiveness of 
PjBL is the measurement of students' science process skills and scientific 
attitudes. Research by Agustina et al. showed that the application of PjBL in 
biology practicum can improve students' science process skills (Agustina et al., 
2021). It is important to develop a multidimensional evaluation model for the 
PjBL curriculum. Hutahaean proposed the development of an evaluation model 
that considers various aspects, including character development, social skills, 
and students' academic competence (Hutahaean et al., 2022). With this approach, 
assessment focuses not only on academic outcomes, but also on the holistic 
development of students. Therefore, a systematic and thorough assessment of a 
PjBL-based curriculum should include the measurement of practical skills, 
feedback from teachers and students, and the development of a comprehensive 
evaluation model. 
 
METHODOLOGY 

This research is a combination of bibliometric research and Narrative 
Literature Review. This approach integrates two methods, namely Bibliometric 
Analysis by using bibliometric software to explore research trends, collaboration 
networks, dominant keywords, and research keyword trends related to 
Assessment in Project-Based Learning. Narrative Literature Review serves to 
compile a narrative review with a focus on the quality and contribution of the 
content of key publications identified through bibliometric analysis. Data 
collection on bibliometric analysis is carried out with several criteria including 
The main database used is Scopus, the search keyword used is ‘Evaluation 
Assessment Project Based Learning’, the filter for English-language article 
publications originating from 2020-2024 with document types Journal articles 
and conference proceedings. The data that has been collected is then equipped 
with its attributes and analysed with VOSviewer software. Analysis includes 
keywords and dominant themes using co-occurrence analysis. The output is a 
visualisation of research trends, and a keyword network map.  
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Articles with high relevance identified through bibliometric analysis will 
be selected based on citation count, reputable journals, and suitability to the 
research focus. The articles that have been selected are then subjected to an in-
depth analysis process on the content of the articles, including solutions to the 
need for assessment tools that are able to capture process and outcome aspects in 
a balanced manner, the difficulty in assessing individual contributions in group 
projects and the variation in the quality of projects produced due to differences 
in abilities and resources. The stages of this research can be seen in Figure 1. 

 

 
Figure 1.  Research Flow 

 
1. Determining the Purpose and Topic of the Review 

The first step in a narrative literature review is to choose a clear and 
specific research topic. This topic will be the focus of the literature review and 
will determine the type of sources that need to be collected. The next step is to 
determine the research objectives.  

2. Literature Source Search and Selection 
The next stage is to search for literature from various relevant sources. The 

literature search included scientific journals, books, conference articles, theses, 
research reports, and articles from other reliable sources. The search was 
conducted with the help of Publish or Perish software with the keyword ‘project-
based learning evaluation’ which is in accordance with the topic being 
researched. The literature collected was then selected from 2020-2024 on scopus 
indexed articles to find relevant and quality literature. 

3. Organisation of Findings 
Findings from various relevant sources must be synthesised to provide a 

broader picture. The organisation of findings can be done by grouping research 
results based on themes, main issues, or relevant topics. 

4. Analysis and Presentation of findings 
In the analysis section, the researcher connects the findings and shows 

patterns or trends that emerge in the literature with the help of VosViewer 
software to conduct network mapping. The mapping results from Vos Viewer 
were then narrated. Not only should the researcher summarise the results of 
previous studies, but the researcher should also analyse how these results 
contribute to a deeper understanding of the topic under study. The researcher 
needs to consider the weaknesses and limitations of each study reviewed. 
 
 

Determining the Purpose and Topic of the Review

Literature Source Search and Selection

Organisation of Findings

Analysis and Presentation of findings
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RESULT AND DISCUSSION 
Our results show that there is a link between evaluation and assessment 

with project-based learning in STEM context. Here are the findings in the form 
of network visualisation output from Vosviewer software. 

 
Figure 2. Network Visualization on Project Based Learning Assessment 

 
Figure 2 shows that there is a link between evaluation and assessment 

with project-based learning in STEM context. This is reinforced by the finding of 
several keywords that are interconnected. These top sixth keywords include 
project-based learning with a total link strength of 59, evaluation (46), assessment 
(31), engineering education (31), education (25), stem education (17). These 
keywords, when assembled and analysed for linkage, yielded the following 
findings.  
 

Tabel 1. Keyword Verification in Distance Learning Assessment 

Keywords Occurrences Total Link Strength 

project-based learning 17 59 
evaluation 9 46 
assessment 7 31 
engineering education 8 31 
education 6 25 
STEM education 5 17 
faculty development 3 15 
project based learning 4 14 
STEAM 3 13 
adolescents 2 11 
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In engineering and STEM education related research, ‘Project-Based 
Learning’ has been recognised as a highly effective approach in developing 
practical and problem-solving skills among students. Project-based learning 
allows students to learn through hands-on experience, work on projects relevant 
to the real world, and apply their knowledge in a broader context. Ritonga et al., 
(2021) noted that Project Based Learning can improve students' critical thinking 
skills through their engagement in a learning process that involves clarifying the 
problem, assessing information needs, and developing alternative solutions. This 
suggests that an in-depth evaluation in Project Based Learning should include an 
assessment of the students' thinking process, not just the end result of the project 
they are working on. In-depth evaluation measures not only the knowledge that 
has been acquired, but also the critical thinking, collaboration, and creativity 
skills that are important in engineering and stem education.  According to 
Khoiriyah et al. (2015), assessment that involves collaboration and independent 
learning skills can provide a more holistic picture of students' abilities in the 
context of Project Based Learning. This suggests that assessment tools that are 
able to capture the process and outcome aspects in a balanced manner are 
needed. The challenge can be overcome by: 

 
1. A two-dimensional assessment rubric covering process aspects 

(teamwork, planning, time management) and outcome aspects (quality of 
final product, creativity, relevance of solution). 

2. Formative and summative assessment. Formative assessments are 
conducted during the project process to evaluate students' progress, 
provide feedback, and refine their approach. Summative assessments are 
conducted after the project is completed to assess the quality of the final 
outcome. 

3. Progressive checklists that can be used to guide process assessment in 
specific stages, such as the planning stage, implementation stage, and 
completion stage.  

4. Reflection-based assessment which involves asking students to compile a 
reflective report that explains the thought process and decisions they 
made during the project. This provides insight into their learning process. 

5. The use of assessment technology such as platforms like kahoot, padlet, 
or google forms can be used to create interactive and systematic process 
evaluation tools. 
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The keyword ‘assessment’ in the context of ‘engineering education’ plays 
an important role in facilitating project-based learning, as it gives students the 
opportunity to get constructive feedback. Effective assessment measures not only 
the end result of the project, but also the learning process that students go 
through, including the critical thinking skills, collaboration, and creativity that 
are so important in education. One approach that can be used in Project Based 
Learning assessment is project-based assessment, which has been shown to 
improve students' reasoning ability and create a positive attitude towards 
learning. Marmoah et al. (2022) noted that project-based assessment allows 
students to be actively involved in the learning process, where they can apply 
their knowledge and skills in a real context. However, challenges in Project Based 
Learning assessment remain, especially in assessing individual contributions in 
group projects. Sappaile et al. (2023)notes that although project-based assessment 
offers many benefits, there are still difficulties in identifying the contribution of 
each group member. One of the problems often encountered is students‘ 
dissatisfaction with group work, including difficulties in sharing tasks and 
interpretation of their peers’ work. Pedwell et al. (2018) noted that despite efforts 
to design positive group interactions, problems such as uneven member 
contributions and uncertainty regarding the tasks to be performed persist. The 
solutions offered to overcome these problems include: 

1. Use of peer assessment by providing students with an assessment 
instrument to rate their teammates' contributions based on clear criteria. 
This helps to capture the collective perception of individual involvement 
in the project. 

2. Individual-specific assessment rubrics by including rubrics that evaluate 
each student's specific role in the group, such as responsibility, 
contribution of ideas, and task execution. 

3. Activity logs and reflection journals by having students record their 
activity logs and write reflections on the tasks they have completed. This 
gives an idea of each individual's contribution. 

4. Observation by the teacher. Teachers can make direct observations during 
the group work process and record individual engagement. Observation 
tools such as checklists can be used to ensure accuracy of judgement. 

5. Use of digital platform technology for collaboration such as google 
workspace or trello to monitor student activity in the project. These 
activity logs provide objective evidence of individual contributions. 
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Moreover, in the context of ‘STEM education’, Project Based Learning 
allows students to engage in projects that integrate various disciplines, so that 
they can see how concepts from science, technology, engineering, and 
mathematics are interconnected and contribute to solving complex problems 
(English, 2016). The implementation of process-based ‘assessment’ allows 
students to focus more on self-development during the project, by assessing their 
ability to plan, manage, and evaluate the project. This is in line with research by 
Stohlmann et al., which suggests that good assessment in stem education should 
include aspects such as collaboration, communication, and problem solving 
(Stohlmann et al., 2012). Furthermore, research by Siew et al. showed that Project 
Based Learning that integrates concepts in stem subjects allows students to apply 
their knowledge and skills to solve real-world problems, which has a positive 
impact on their learning outcomes (Siew et al., 2015).  

Challenges in stem education, particularly in the context of Project-Based 
Learning, often arise from variations in the quality of projects produced by 
students. This variation can be caused by differences in individual abilities and 
the resources available to each group. Möller et al. (2021) revealed that students' 
ability to lead and manage their own projects is an important indicator of a 
successful outcome. Inequalities in this ability can lead to significant differences 
in the quality of project outcomes produced by different groups. One of the 
problems often encountered is students‘ dissatisfaction with group work, 
including difficulties in task sharing and interpretation of their peers’ work. The 
solution to this problem is: 

1. Providing equal support by giving resources, such as project guides, 
reference materials, or access to digital tools, to all groups in order to have 
an equal opportunity to complete the project. 

2. Differentiated instruction by providing projects that are appropriate to 
each student's ability level, but still challenging. 

3. Flexible assessment criteria. The grading rubric should be designed to 
accommodate project variations without compromising objectivity. For 
example, assess based on student creativity and effort, not just the 
complexity of the final product. Assess students' ability to overcome 
resource limitations. 

4. Directed mentoring: the teacher can act as a mentor throughout the project 
process, providing specialised direction to groups facing greater 
challenges. 

5. Emphasis on the learning process by giving greater weight to process 
aspects (such as planning, collaboration, and iteration) than to the end 
result of the project to reduce resource imbalances. 
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The importance of the mentor's role in helping students develop the 
necessary skills to design and evaluate research projects (Kurtz & Kessler, 2017). 
Without adequate guidance, students may not have the necessary skills to 
manage the project effectively, which may contribute to variations in the quality 
of the results produced. Gibbons also pointed out that direct assessment of 
student work using the same rubric for formal assessment can help identify gaps 
in student learning and improve project quality (Gibbons, 2024). Thus, the 
implementation of clear and structured assessment rubrics can help reduce 
variations in project quality by providing better guidance for students in 
completing their assignments. However, this challenge is not only limited to 
individual abilities, but also to available resources. Variations in access to 
resources, be it hardware, software, or support from teachers, can affect project 
outcomes. Therefore, it is important to create an equal learning environment, 
where all students have equal access to the resources needed to complete their 
projects. 
 
CONCLUSIONS AND RECOMMENDATIONS 

Overall, it shows that evaluation and assessment in project-based learning 
play a key role in the success of learning, especially in engineering education and 
stem education. Systematic and thorough evaluation or assessment can serve as 
a benchmark for the effectiveness of project-based learning-based curriculum. 
Two-dimensional assessment rubrics, formative and summative assessment, 
progressive checklists, reflection-based assessment, the use of assessment 
technology can be a solution to the need for assessment tools that are able to 
capture the process and outcome aspects in a balanced manner. The use of peer 
assessment, specific assessment rubrics, activity logs and reflection journals, 
teacher observation, use of digital platform technology can overcome the 
difficulties in assessing individual contributions in group projects. Provision of 
equal means of support, differentiated instruction, flexible assessment criteria, 
directed mentoring and emphasis on the learning process by giving greater 
weight to the process aspect can be a solution to the variation in the quality of 
projects produced due to differences in ability and resources. To maximise the 
potential of Project Based Learning, it is suggested that educators can develop 
assessment tools that can measure the process and outcomes of the project fairly, 
incorporate elements of reflection in the evaluation to increase students' 
awareness of their learning process and adopt technology-based approaches to 
overcome the challenges of assessing group projects. With effective evaluation 
and assessment, project-based learning can be a catalyst to create graduates who 
not only have theoretical knowledge, but are also able to apply that knowledge 
practically in the real world. This is crucial to prepare the next generation of 
competent graduates in the ever-evolving era of STEM and engineering 
education. 

 
  



Cahyani, Romadin, Erniyani, Anwar, Nawi 

1654 
 

FURTHER STUDY 
This research still has limitations such as the lack of analysis on assessment 

instruments and rubrics. Bibliometrics only analyses bibliographic relationships 
(such as co-occurrence), but does not delve deeper into the content or quality of 
project-based learning assessment so further research is needed on the topic of 
assessment in project-based learning, to refine this research and add insight for 
readers. 
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