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Abstract

Project-Based Learning (PjBL) is one of the key topics in current basic education reform. To
solve the real problems of unclear connotation and doubtful effectiveness of PjBL in the
research and practice of PjBL, this paper empirically analyzes the viewpoints on the
connotation and effectiveness of PjBL in 24 journal articles through a systematic literature
review method. The results show that there are three perspectives on the connotation of
PjBL: teaching, learning and curriculum, and that the effectiveness of PjBL on students'
literacy development and academic achievement is affected by a combination of contextual
factors, student factors and teacher factors. On this basis, this paper analyzes the connotation
of PjBL from the perspective of integration, proposes three measures to ensure the
effectiveness of PjBL, and refines seven future research themes on PjBL to further promote
the normalization and high-quality development of PjBL
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Introduction

In recent years, project-based learning (PjBL) has attracted the attention of governments,
schools, teachers, and researchers (Diana et al., 2021). Although PjBL has been written into
some national documents, in practice, many teachers are still skeptical about the connotative
features and the effectiveness of PjBL, and there is still a lot of confusion about how to carry
out PjBL. Although there are some studies focusing on the connotation and effectiveness of
PjBL, due to the different perspectives on the connotation of PjBL, inconsistencies in its
interpretation have emerged. At the same time, because of the greater focus on the
performance of PjBL effects, it also presents a situation of insufficient exploration of the
factors affecting the effectiveness of PjBL. Therefore, the objective of this research is to
systematically sort out the studies on the connotation and effectiveness of PjBL, analyze the
consistency and differences, and provide suggestions and ideas for teachers to carry out PjBL
and future research.
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Research Method

This paper adopts the systematic literature review method to carry out evidence-based
analysis and evaluation of the relevant ideas of the connotation and effectiveness of PjBL in
the existing literature. Systematic literature review method advocates procedural screening
of the literature and synthesis of evidence, which has the advantage of presenting the details
of the research and the lineage and ensuring that the research process is clear and verifiable.
The disadvantage is that the process of screening and analyzing the literature is more
cumbersome, but it can also be regarded as a guarantee of the reliability of the results.

Research Problem

Given the purpose of evidence-based analyses of PjBL connotation and validity perspectives,

this study focuses on two questions:

1.  What connotations of PjBL have emerged from established research and what are the
consistencies and differences in the connotation?

2.  What PjBL has been found by established research to be effective in demonstrating its
effectiveness on students, and what factors influence effectiveness of PjBL?

Search and Selection

Systematic literature review method is divided into five steps: formulating the research
qguestion, identifying the articles, evaluating the quality of the articles, synthesizing the
evidence, and interpreting the findings. The first step has been listed in the previous section.
In the second step, identifying the articles, because research on the connotation and
effectiveness of PjBL is mainly distributed in literature reviews, the researchers retrieved
articles from 2019 in Google Scholar with the Boolean algebra intitle:("project-based" OR
"project-oriented") AND (review OR "meta-analysis") AND (learning OR teaching OR
instruction OR approach OR intervention)) filetype:pdf. The search was also initiated in the

Chinese Wanfang database with the Boolean algebra (Title:(21H) AND Title or Keyword:(%¢
>] OR #%) AND Title:(Zr%it OR R OR JT53#T)) AND Date:2019-*. The search date was
7th August 2023, and 3037 journal articles were retrieved.

The third step, evaluate the quality of the journal articles. The inclusion criteria are
shown in Table 1. An overview of the search process is shown in Figure 1.

Table 1
Inclusion Criteria
NO. Criteria
1 Related to Education
2 Core Journals
3 Chinese/English
4 Related to Project-Based
5 Review or Meta-Analysis
6 Full Text Available
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Figure 1. An Overview of the Literature Search Process

In the fourth step, evidence synthesis, a framework for evidence synthesis, was identified
based on PRISMA (The Preferred Reporting Items for Systematic reviews and Meta-Analyses)
recommendations. The framework contains information such as: author, title, publication,
year, and type of review. In the fifth step, the results of the research were interpreted, as
detailed in the research findings.

Basic Characteristics of the Articles

24 articles were finally included in the analysis: 21 articles in English (87.4%) and 3 articles in
Chinese (12.5%). Publication years were 2019-2023, of which 13 articles were published after
2021 (54.2%). 12 articles were literature reviews (50%). 6 articles were systematic reviews
(25%), and another 6 articles were meta-analyses (25%).

Research Findings

Focusing on the two research questions, the evidence from the journal articles was compared
with the original articles, and the ideas about the connotation and effectiveness of PjBL were
extracted, integrated, analyzed, and defined to form a framework of analyzing in this paper,
which contains two main dimensions and their sub-dimensions:

1. The connotation of PjBL analysis dimension, containing three sub-dimensions of
teaching perspective, learning perspective, and curriculum perspective.

2. The dimensions of effectiveness analysis of PjBL contain two sub-dimensions of
effectiveness performance (academic achievement and literacy development) and three
dimensions of effectiveness influencing factors (contextual factors, teacher factors, and
student factors).

An Analysis of the Connotations of PjBL

A review of the evidence reveals that most scholars select some characteristics to describe
the connotation of PjBL. According to the characteristics of the selected features, the
understanding of "project" and the definition form conceptual attributes, the connotation of
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PjBL can be divided into three perspectives: teaching, learning and curriculum. At the same
time, these three perspectives correspond to the three main expressions in the evolution of
PjBL, namely Project Method, PjBL Approach, and Project-Based Curriculum.

The Connotation of PjBL from the Teaching Perspective

The teaching perspective of PjBL asserts that “project” is a concept that originates from real-
world thematic tasks. Project tasks can be classified into disciplinary tasks (integration of
closely related concepts or topics within disciplines, e.g., algebra and statistics in
mathematics), narrow interdisciplinary tasks (integration of different disciplines within the
same subject area, e.g., biology and chemistry), and broad interdisciplinary tasks (integration
of different disciplinary areas, e.g., literature and mathematics), or according to the number
of participants(Hart, 2019). “PjBL” is a type of learning that focuses on real-world thematic
tasks and guides students to conduct inquiries or investigations around the project tasks,
emphasizing the acquisition of knowledge and enhancement of knowledge through
participation in complex, real-world thematic tasks and the development of real-world
products and the presentation or demonstration of the products to an audience (Hart, 2019).
It is a systematic or inquiry-based approach to teaching and learning that emphasizes
students’ acquisition of knowledge and skills through engaging in complex, real-world
thematic tasks and developing real-world products and presenting or demonstrating them to
an audience (Guo et al, 2020).

The Connotation of PjBL from the Learning Perspective

According to the PjBL from the learning perspective, a "project"” consists of a driving problem
and a final product and is designed to allow students to generate a series of creative behaviors
through engaging in inquiry or investigative activities (Rahmawati et al, 2020). “PjBL” is a
problem- and product-centered learning approach, which aims to engage students in projects
over a long period of time through the design of real products, and to carry out inquiries and
investigations in the form of teamwork and self-directed learning. Through PjBL, students
could gain interesting and complex experiences and knowledge skills in problem solving and
real challenges, and then construct meaning and develop higher-order thinking skills in the
process of problem solving and product design (Ferreira & Canedo, 2020).

The Connotation of PjBL from the Curriculum Perspective

PjBL from the curriculum perspective advocates "project" as a method of curriculum design
and integrates projects with curriculum development work as a major component of the
curriculum, aiming to enable learners to encounter and become familiar with the core
concepts of the discipline (Vasiliene et al, 2020; Chen, 2021). “PjBL”, on the other hand,
advocates the integration of real-life and core conceptual knowledge, and the
projectualization of the original curriculum content to form a reconfigured project-based
curriculum that includes curriculum content, curriculum objectives, curriculum
implementation, and curriculum evaluation, which is a hybrid or convergent curriculum that
integrates problem-centered and learner-centered curriculum design (Korkmaz & Kalayci,
2019).

In summary, there are both similarities and differences in the expression of the concept of
PjBL from the perspectives of teaching, learning and curriculum. The similarity in the
expression of features and the multiplicity in the definition of attributes in the connotation of
PjBL are the main reasons for the lack of clarity in the connotation of PjBL. Therefore, it is
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necessary to integrate the three perspectives to reinterpret the concept of PjBL to clarify the
connotation of PjBL.

Analysis of PjBL Effectiveness Performance and Influencing Factors

Evidence combining revealed that the effectiveness of PjBL was manifested in both the
promotion of academic achievement and the promotion of students’ literacy development,
and was influenced by a combination of contextual, student, and teacher factors, as shown in
the analytical framework in Figure 2.

Teacher Factors

Contextual Factors Student Factors «Cognitive dimension: a priori
eAcademic segment *Program knowledge and understanding of
«Field of study experience project-based learning

Number of students *Group work eAffective dimension: conceptual
sLab time eBalance between change, role recognition, etc

*Use of technology doing projects and sCompetence dimension: project-
«Content type learning knowledge based learning design ability, project
«Student type and skills based learning implementation ability

Project-Based Learning Effectiveness Performance
© Academic Achievement
® Student Literacy Development
v Knowledge Dimension: conceptual understanding, basic skills,
conceptual understanding, cognitive strategies, etc.
v Affective Dimensions: attitudes, interest, motivation,
satisfaction, self-efficacy, etc.
v Competency Dimension: problem solving, scientific Inquiry,
computational thinking, metacognition, independent learning,
cooperative communication, critical thinking, etc.

Figure 2. The Analytical Framework of Effectiveness of Project-Based Learning

Evidence that PjBL promotes academic achievement suggests that the positive effects of PjBL
on academic achievement are moderated by factors such as subject, level of study, sample
size, duration of the experiment, and use of information technology. Evidence for promoting
students’ literacy development includes: knowledge dimensions such as conceptual
understanding, basic skills, and cognitive strategies (Leggett & Harrington, 2021); affective
dimensions such as attitudes, interest, motivation, satisfaction, and self-efficacy (Imbaquingo
& Cardenas, 2023); and competency dimensions such as problem solving, scientific enquiry,
computational thinking, meta-cognition, self-directed learning, cooperative communication,
and critical thinking (Ma & Liu, 2019).

Contextual Factors Affecting the Effectiveness of PjBL

Contextual factors in the development of PjBL, such as subject, discipline, number of students,
duration of the experiment, information technology, subject content, type of students, and
etcetera, moderate the effectiveness of PjBL. (1) In terms of academic level: The effect value
of the basic education level is generally greater than that of the higher education level. (2) In
terms of disciplines: The subject that reports the highest impacts are different, but there are
no significant differences between disciplines within a subject. (3) With regard to the number
of students and the duration of the experiment: PjBL is more effective on academic
achievement when moderated by the factors of smaller number of students and longer
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duration of the experiment. (4) With respect to information technology, the more technology
is used in PjBL, the more effective it is on academic achievement. (5) Subject content may
moderate the effectiveness of PjBL, particularly in terms of literacy development. For
example, PjBL has the potential to have a positive impact on the non-intellectual dimensions
of number and algebra content, and a direct impact on performance and attitudes toward
statistics in statistics and probability content (Cruz et al, 2022). (6) There may be a moderating
effect of student type on the effectiveness of PjBL. For example, PjBL has shown positive
effects on conceptual understanding, motivation, attitudes, and academic achievement for
students of low socioeconomic status, intermediate learners, or academically disadvantaged
students (Xia, 2019).

Student Factors Influencing the Effectiveness of PjBL

Students are the main body of PjBL. Students’ project experience, group cooperation, PjBL
ability and other factors are the basic guarantee for the implementation of PjBL, which
directly affects students’ participation in the project, the achievement of learning objectives
and the quality of the results and other aspects. (1) Project experience factor: Experience of
the project and its process influences the understanding and participation in the project
(Loyens et al, 2023). (2) Factors of group cooperation: Harmonious interpersonal
relationships, active participation in discussions, and reasonable division of labor affect the
quality of group cooperation, the progress of the project, and the reflection and evaluation
of the results (Ferreira & Canedo, 2020). (3) Factors of PjBL ability: Factors such as the ability
to reasonably match the project task requirements with the learning objectives, the ability to
generate meaningful scientific questions directed towards problem solving based on the
driving questions of the project, the ability to translate the results or data from the inquiry or
investigation into ideas and products, the ability to strike a reasonable balance between the
project inquiry or investigation and the learning of knowledge or skills in the classroom, the
ability to use technology appropriately, and the ability to incorporate teacher-provided
resources and materials into the project, affect the quality of project participation and
achievement of the learning objectives (Megayanti et al, 2020).

Teacher Factors Influencing the Effectiveness of PjBL

Teachers are the leaders of PjBL. Teachers’ knowledge, emotion, and ability of PjBL determine
the quality of PjBL design and implementation and play a leading role in the effectiveness of
PjBL. (1) Cognitive factors: Prior knowledge (student-centered teaching strategies, knowledge
of learning scaffolds, etc.) (Ferreira & Canedo, 2020) and understanding of PjBL (connotation,
characteristics, design process, implementation phases, etc.) are the prerequisites for
teachers to design and implement PjBL. (2) Emotional factors: Whether the teachers’
conception is learning-centered and whether they agree with the roles of “designers of
project-based curriculum, advisors and collaborators in PjBL, and evaluators of PjBL” directly
affects the teachers’ recognition and implementation of PjBL (Chen et al, 2021). (3)
Competence factors: Teachers’ competence in PjBL design, such as selecting projects,
integrating projects and course materials, designing driving questions, and designing learning
activities, as well as their competence in implementing PjBL, such as organizing and
monitoring group work, classroom management, and providing appropriate scaffolding and
resources, determine the quality of PjBL (Megayanti et al, 2020)).
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In summary, the effectiveness of PjBL should not only focus on the positive effects on
students, but also on the multidimensional effects of contextual, student and teacher factors
on effectiveness.

Discussion and Implications

The existing journal articles on the connotation and effectiveness of PjBL are diverse, and it is
found that there are three perspectives on the connotation of PjBL: teaching, learning, and
curriculum, and that the effectiveness of PjBL on students is affected by a combination of
contextual factors, teacher factors, and student factors. While PjBL brings greater flexibility,
it also places greater demands on teachers, and this paper provides suggestions and ideas for
teachers to develop PjBL and for future research.

How to Understand the Connotation of PjBL

Based on the understanding of “projects” and “PjBL” from the perspective of teaching,
learning, and curriculum integration, “projects” include not only tasks, problems, and
products that are oriented to the real world and life, but also course content and course
materials that integrate concepts and principles from disciplines. The connotation of PjBL is
as follows: (1) real-life oriented and authentic projects; (2) reconstructed project-based
curriculum, (3) student-centered project-based teaching and learning.

According to the above connotations, contextual learning, theme-based learning, unit-based
learning, big-concept learning, interdisciplinary learning, task-driven learning, problem-based
learning, research-based learning, inquiry-based learning, and etcetera, are similar in some of
their characteristics due to their emphasis on a certain connotation of “project”, “curriculum
restructuring”, or “student-centered teaching and learning”, which has resulted in some
scholars and teachers being confused in various forms of learning that emphasize student-
centered learning. For example, some people think that PjBL and problem-based learning,
which have been discussed the most, can be used in the same way, while others think that
problem-based learning includes PjBL. Therefore, it is particularly important to grasp the
wholeness of the connotation of PjBL to help teachers traverse the conceptual jungle and
target PjBL.

How to Adequately Safeguard the Impact of PjBL
Based on the analysis of the effectiveness of PjBL, this paper suggests that there are three
ways to ensure the positive effects of PjBL.

Enhancing the Fit of PjBL to the Contextual Environment

Factors such as the academic period, subject, type of student, type of knowledge, time of
implementation, and use of information technology in the development of PjBL moderate the
effectiveness of PjBL. This means that the effectiveness of PjBL can only be maximized when
the contextual environment is compatible with PjBL. To maximize performance, it is necessary
for teachers to control these factors effectively.

Enhancing Student Comprehension and Engagement in PjBL

It is crucial that students comprehend the distinction between PjBL and the conventional
classroom, so that their “voices” can be fully expressed. The reliability of PjBL outcomes can
only be assured if students are fully engaged in the project process and achieve deeper
understanding and higher-order thinking while working on the project. Strategies and
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measures can be adopted to intervene and guide students in the project process, such as
thematic training, building a culture that emphasizes student self-management, managing
student groups (establishing appropriate grouping patterns and tracking each group’s
progress through discussion, monitoring, and documenting evidence of progress), project
monitoring (guiding groups to organize their projects effectively by monitoring the progress
of their projects), and guiding the full use of technological resources, etc. (Imbaquingo &
Cardenas, 2023).

Enhancing Teachers’ Recognition and Implementation of PjBL

Teachers need to be made fully aware of and understand PjBL. First, a supportive
environment should be provided for teachers. Some studies have shown that support from
school administrators, the human environment, resources, and technology can facilitate PjBL
for teachers (Chen & Yang, 2019). Second, training, collaboration, and feedback should be
used to encourage teachers to reflect on their practice, improve their habits of focusing on
aspects, such as technology, that are relevant to their own professional development needs,
and promote changes in roles and perceptions that will ultimately lead to the development
and enhancement of teachers’ project-based teaching and learning competencies.

What Are the Possible Research Themes for PjBL?
Based on the systematic literature review of the established PjBL articles, the following
possible research themes are distilled to provide ideas and lessons for future research.

Systematic Exploration of Disciplinary and Interdisciplinary PjBL at the Basic Education Level
While existing studies have paid attention to the differences between different school
segments and subject areas, there is a lack of attention to the impact effects, differences, and
case studies in basic education segments, different age groups, types of disciplines, types of
knowledge, cross-disciplinary integration, and learning environments, which need to be
further explored.

The Study of the Impact of PjBL on the Development of Student Literacy

Existing studies have paid more attention to the impact on students’ academic achievement,
but the performance, influencing factors of student’ cognitive, affective, and competency
aspects of PjBL have not been fully explored.

The Study of the Impact of PjBL on Diverse Students

There is a lack of existing research exploring the effectiveness of PjBL for different types of
students. Therefore, exploring the effectiveness of PjBL on different students and its case
studies, as well as the possible paths of PjBL in rural areas, is an important direction that
future research should focus on to provide support and evidence for research on PjBL in
promoting educational equity.

The Study on the Construction of the Effectiveness Measurement System of PjBL

The construction of the PjBL effectiveness measurement system is a key measure to
guarantee the quality of PjBLimplementation. The evaluation system can be constructed from
the connotation characteristics and influencing factors of PjBL. The evaluation scale of PjBL
effectiveness can be developed to transform the theoretical exploration results into
measurable indexes, which can be used to comprehensively evaluate the background
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environment, teachers’ performance, and students’ performance, and provide reliable
evaluation standards for the evaluation of the quality of PjBL.

The Study of the Path and Impact of Technology-Enabled PjBL

Some aspects of PjBL can be well integrated with information technology in teaching. It will
take more investigation and practice in the future to fully utilize information technology's
benefits in PjBL, especially the advantages of intelligent learning environments, to create
authentic tasks and problematic contexts, to support students’ self-directed inquiry and
collaborative learning, diversified evaluation, and creation of works, and etcetera. Explore
how to carry out PjBL modes of deep integration of online and offline, to promote the
normalization of PjBL in the post-epidemic era, to deal with various project data under
information technology (Guo et al, 2020) and how to solve the technological load of teachers
and students (Vasiliene et al, 2020) and other issues.

Research on Teachers’ Emotions, Cognition and Competence in PjBL

Teachers play a leading role in the effectiveness of PjBL, including the comprehensive
regulation of the various aspects and elements of PjBL by teachers’ cognitive, affective and
competency dimensions. Future research can combine the three dimensions of the teacher
factor to carry out research on teachers’ knowledge and understanding of PjBL, adaptability,
difficulties, teaching readiness, competence, as well as evaluation and enhancement of
teachers’ ability to teach PjBL in different school years and disciplines.

Evaluation Study of the Consistency of PjBL Design and Implementation

This research has found that research on the effectiveness of PjBL relies on a combination of
contextual, teacher and student factors and is difficult to replicate, whereas coherence
research focuses on the analysis and reflection of inconsistencies and can contribute to the
optimization of the design of PjBL to improve the coherence of the design and
implementation of PjBL and the effectiveness of the implementation of PjBL.

Conclusion

Since 2000, PjBL has received continuous attention and exploration, and has had a greater
positive impact on students’ learning. This paper provides a systematic literature review on
connotation and effectiveness of PjBL. Through reviewing 24 journal articles, the researchers
have reinterpreted the connotation of PjBL by integrating the perspectives of teaching,
learning and curriculum. As for the effectiveness of PjBL, the researchers have found that the
performance of it reflects on two aspects, academic achievement, and literacy development
of students, and are influenced by contextual factors, teacher factors, and student factors. By
a full understanding of PjBL, extensive exploration and practice of PjBL, and in-depth research
on the adaptability of PjBL, the quality of the implementation of PjBL will be improved and
the smooth development of PjBL will be promoted.
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