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“The whole of science is nothing more than a refinement of everyday thinking.” 

-Albert Einstein 

 

 

ROJECT-BASED learning (PBL) is a student-centered instructional approach (Bhat 

& Dar, 2023), with which, students learn by actively engaging in a complex project 

that involves activities like project design, problem-solving, decision-making, and inves-

tigation. A project in PBL typically entails challenging questions or tasks, and students 

develop knowledge and skills through inquiry and problem-solving over an enduring pe-

riod. PBL’s benefits are many, such as the capability to enhance student motivation levels 

and cognitive engagement in the learning process (Blumenfeld et al., 1991) and its poten-

tial to improve students’ language proficiency, critical thinking ability, and communica-

tion skills in language education (Du & Han, 2016). Benefits like these have drawn wide 

attention of the education world to PBL, leading to its popularity and large-scale applica-

tion at all education levels. On the other hand, certain studies find that PBL does not suit 

all subjects and students (Aristidou, 2020) and may demand excessive time and resources. 

In heavily loaded courses with inadequate equipment of teaching resources, PBL’s out-

comes can be hampered (Handrianto & Rahman, 2018). Also, enacting PBL poses addi-

tional challenges to both the teacher’s instructional organization and the students’ learning 

attitudes. Nevertheless, its benefits by far outweigh its shortcomings. To fully utilize the 

former, it is necessary to develop thorough understanding of the essential elements in 

PBL’s implementation. 

Larmer and Mergendoller (2010) identify seven essential elements of meaningful 

PBL. (i) A need to know: Instead of making the project feel like busywork, the teacher 

can successfully activate students’ need to know content by initiating it with an “entry 

event” that engages interest and sparks questioning. An entry event can be almost any 
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thing: a video, a lively discussion, a guest speaker, a field trip, or a piece of mock corre-

spondence that sets up a scenario. (ii) A driving question: A good driving question cap-

tures the heart of the project in clear, compelling language, which gives students a sense 

of purpose and challenge. The question should be provocative, open-ended, complex, and 

linked to the core of what the teacher wants students to learn. (iii) Student voice and 

choice: It is important to ensure students’ autonomy in implementing the project, allowing 

them the freedom to choose the topic within the driving question, research method, and 

what product to create. Meanwhile, the teacher can decide on the range of choice accord-

ing to their own teaching style and students’ actual needs. (iv) 21st century skills: A pro-

ject should give students opportunities to build such 21st century skills as collaboration, 

communication, critical thinking, and the use of technology. A teacher in a project-based 

learning environment explicitly teaches and assesses these skills and prompts students to 

frequently assess themselves. (v) Inquiry and Innovation: In PBL, students begin with 

their own questions, search for resources and the discovery of answers, and ultimately 

generate new questions, test ideas, and draw their own conclusions. With real inquiry 

comes innovation, i.e., a new answer to a driving question, or a new product, or an indi-

vidually generated solution to a problem. (vi) Feedback and revision: Formalizing the 

processes of feedback and revision during a project helps raise the awareness of creating 

high-quality products and performances in students. There are different forms of feedback 

to be adopted in PBL, including direct feedback from the teacher, mutual evaluation of 

each other’s work in students, and feedback from experts or adult mentors. (vii) A public-

ly presented product: When students need to present their work to a real audience, they 

care more about its quality. The audience can include parents, peers, and members of the 

community. In addition, a few specific models for PBL’s implementation have been ad-

vanced, such as the six-, eight-, and ten-step models (Du & Han, 2016). Despite the varia-

tions in their processes, all these models share the following pivotal steps: defining the 

question, laying out the plan, enacting research activity like investigation, drawing con-

clusions, presenting and evaluating the project product. 

Exploration of PBL’s theories and practical applications is ongoing. Systematic 

surveys of existing practical cases and research experiences help pinpoint central elements 

in PBL’s implementation, providing valuable references and insights for future research 

and practices. Implementation of Project Based Learning (PjBL) in Mathematics Educa-

tion: A Systematic Analysis of International Practices and Theoretical Foundations in this 

issue is an encapsulation of PBL applications in global mathematics education and its the-

oretical underpinnings. The research results of the study reveal that PBL is effective in 

improving students’ academic achievement and 21st century skills but also faces chal-

lenges in its execution, such as inflexible schedules and inadequacies in professional skills 

of teachers. Also, the study gives a summary of the core implementation steps for PBL in 

mathematics teaching, which offers implications for improving PBL’ implementation in 

other subjects (Himmi, 2025). 

 

 

 

 

References 

Aristidou, M. (2020). Project based learning: Are there any academic benefits for the teacher or students? 

Journal of Humanistic Mathematics, 10(1), 458-471. DOI: 

https://doi.org/10.5642/jhummath.202001.25  

Bhat, R. A., & Dar, M. S. A. (2023). The Benefits of Project-Based Learning in High School. Journal of In-

ternational Islamic Law, Human Right and Public Policy, 1(4), 250-256. DOI: 

https://doi.org/10.59733/jishup.v1i4.73  

https://doi.org/10.5642/jhummath.202001.25
https://doi.org/10.59733/jishup.v1i4.73


 

SIEF, Vol.26, No. 2, 2025 4299 

Blumenfeld, P. C., Soloway, E., Marx, R. W., Krajcik, J. S., Guzdial, M., & Palincsar, A. (1991). Motivat-

ing project-based learning: Sustaining the doing, supporting the learning. Educational Psychologist, 

26(3-4), 369-398. DOI: http://dx.doi.org/10.1080/00461520.1991.9653139  

Du, X., & Han, J. (2016). A literature review on the definition and process of Project-Based Learning and 

other relative studies. Creative Education, 7(7), 1079. DOI: http://dx.doi.org/10.4236/ce.2016.77112  

Handrianto, C., & Rahman, M. A. (2018). Project based learning: A review of literature on its outcomes and 

implementation issues. LET: Linguistics, Literature and English Teaching Journal, 8(2), 110-129. 

DOI: https://doi.org/10.18592/let.v8i2.2394  

Himmi, N., Armanto, D., & Amry, Z. (2025). Implementation of Project Based Learning (PjBL) in mathe-

matics education: A systematic analysis of international practices and theoretical foundations. Sci-

ence Insights Education Frontiers, 26(2), 4305-4321. DOI: https://doi.org/10.15354/sief.25.or699  

Larmer, J., & Mergendoller, J. R. (2010). Seven essentials for project-based learning. Educational leader-

ship, 68(1), 34-37. Available at: 

https://www.academia.edu/download/64271329/Seven_Essentials_for_Project_Based_Learn.pdf  

  

 

 

Correspondence to: 

Dingliang Tan 

Nanjing Normal University 
Nanjing 210024 

Jiangsu 

China 
E-mail: tandingliang@njnu.edu.cn 

Conflict of Interests: None 

Doi: 10.15354/sief.25.co396 

http://dx.doi.org/10.1080/00461520.1991.9653139
http://dx.doi.org/10.4236/ce.2016.77112
https://doi.org/10.18592/let.v8i2.2394
https://doi.org/10.15354/sief.25.or699
https://www.academia.edu/download/64271329/Seven_Essentials_for_Project_Based_Learn.pdf
mailto:tandingliang@njnu.edu.cn

