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Abstract: This review examines the potential of Project-Based Learning (PjBL) to enhance students' 

life skills in the field of biology, and analyzes the challenges that may hinder its implementation. Using 
a Systematic Literature Network Analysis (SLNA), which combines Bibliometrics Analysis (BA) and 
Systematic Literature Review (SLR), this study analyzed articles from SCOPUS that met specific 
criteria. The findings reveal that PjBL is associated with e-learning and blended learning, and that the 
majority of articles on PjBL were published in 2020, particularly in the Journal of Microbiology & Biology 
Education. Additionally, this SLNA highlights the contributions of these articles to the developing of 
various life skills in biology learning. By identifying key trends and insights from existing literature, this 
study sheds light on the potential of PjBL to enhance students' biology education and their ability to 
apply it in their daily lives. 
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Introduction 
 

Biology learning is nature-based learning that can be sourced from anywhere, including the 
surrounding environment (Alimah, 2019). The expected learning outcomes are not only limited to 
students' understanding of biology as students must be able to implement biology in everyday life, as 
well as to participate and contribute to society (Anazifa & Hadi, 2016). Learning biology is closely 
related to practical activities. During the COVID-19 pandemic, many schools implemented an online 
system and some were implemented offline with several accompanying policies. The impact of the 
COVID-19 pandemic has brought several changes in the learning system, including flexible learning by 
using devices without being hindered by time and space (Dhawan, 2020; Sugiarto, 2020). Biology 
practicals usually conducted in schools are often performed independently by students at home. Thus 
it is more appropriate for teachers to apply project-based learning. 
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Project-based learning (PjBL) is a learning model that can produce creative, communicative, and 
collaborative students who can engage in critical thinking, skills necessary for the 21st century(Almulla, 
2020; Winangun, 2021). Instead of motivating students to learn, project-based learning facilitates 
collaboration between teachers and parents, especially during a pandemic (Nuryati, 2020). The 
obstacles to implementing project-based learning during the pandemic were the readiness of teachers 
and parents to assist students and inadequate facilities (Utami, 2020). 

Life skills are a person's ability to deal with problems that exist in everyday life and are required to 
prepare biology students to face the world outside of school or the world of work. These skills are 
obtained from students' habits in making works or solutions that occur in the surrounding environment, 
thus biology teachers should develop project-based learning that can improve students' life skills. 
Teachers and parents can accompany students in making biology projects both at school and at home 
using everyday problems. The roles of teachers, parents and the surrounding community play an 
important role in the success of PjBL learning (Prihatin, 2021). The basic problem that is difficult to 
solve is the teacher's lack of ability to develop syllabi and learning tools because they are less 
knowledgeable about today's technology, thus the information and resources used are still limited 
(Kurniati, et al., 2021). 

The development of the PjBL learning model is needed to find ways for biology students to develop 
their life skills. The implementation of PjBL before the pandemic was very effective in increasing 
student motivation and learning outcomes but when after the pandemic occurred, several obstacles 
arose including the facilities and human resources of educators and students who were less proficient 
in technology. Consequently, it is necessary to have learning assistance for students and students 
must further improve their literacy skills. In PjBL, students are required to design a project to solve an 
existing problem and the solutions are influenced by the students’ mindset, thus there is diversity in 
solving existing solutions. This is influenced by self-efficacy as an affective aspect that influences how 
students think, motivate themselves, and build self-confidence in the learning process (Morin & 
Herman, 2022). 

Previous research on life skills in biology students by Jaharudin (2018) reported that applying life skills 
can increase students' learning motivation in studying biology, however, they did not explain how or 
what learning model they used. Nazmi et al. (2019) showed that students' ability to develop life skills is 
influenced by self-regulation and PjBL can improve life skills. The PjBL evaluation needs to be 
conducted to evaluate the appropriate implementation; this can be achieved by Systematic Literature 
Network Analysis (SLNA). SLNA research was conducted by Colicchia et al. (2019) with the title 
information sharing in supply chains: a review of risks and opportunities using the SLNA besides that 
there is also a systematic literature review research on Science Process Skills which shows that these 
skills can be honed with Discovery Learning (Idris et al, 2022). However, SLNA research has not been 
performed in the field of biology learning. Therefore, this review analysed the implementation of the 
PjBL model and its contribution to aspects of students' life skills in biology learning. This article 
contributes to efforts to develop students' life skills in the 21st century, which can be encouraged by 
implementing a consistent and appropriate PjBL model.  

 

Method 
 
This study implemented a qualitative approach using the SLNA method. SLNA is a combination of 
internet/network analysis using the Bibliometric Analysis method and article or literature analysis 
techniques using the Systematic Literature Review method. In the first stage, a Systematic Literature 
Review (SLR) was conducted consisting of three stages, namely: (1). Scope of the analysis. In this 
phase, the topics are selected according to the research questions and this is achieved to obtain 
specifications in discussing the articles obtained. (2). Locating studies. Researchers formulate 
keywords to identify relevant articles to address the research questions. In this stage, the researcher 
also determines the timespan, type of document, and the language used as material for identifying 
relevant articles. (3). Study selection and evaluation. The research results are used to discuss the 
interrelationships and the output of these three stages provides an overview of the potential for further 
research development. 
The second stage of the SLNA methodology is the NA, a citation network analysis that relies on 
reference lists of articles or journal publications by showing previous contributions that have influenced 
the development of their research (Martinez-Perez et al., 2020). Even though there are various 
subjective reasons for someone to choose an article to be used as a reference, it is considered a 
measure of the influence that the article has; the more citations, the greater the influence of the article 
(Falagas et al., 2013; Paiva et al., 2012; Wang et al., 2019). Therefore, this stage analyses and 
visualises articles based on keywords, relevant authors, journals and the relationship between these 
elements. Trends in the development of international publications in the field of PjBL were analysed 
using Vos-viewers software and the data were obtained from the SCOPUS database. In total, 111 
relevant articles were identified and 20 articles were selected for analysis based on the criteria in Table 
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1 (Husamah et al., 2022a, 2022b).  
 
Table 1. Article selection criteria 

No Criteria Including Excluding 

1 Language English Other than English 

2 Publication year 2018-2022 Before 2018 

3 Database SCOPUS  Other than SCOPUS 

4 Keywords “Project-Based Learning 

“Biology” “Life Skill” 

Articles from conference 

proceedings 

 

 

Results and Discussion 
 

Keywords dan theme 
The results of modelling using the Vosviewer application and the bibliometrics application are 
presented in Figures 1 and Figure 2. The bibliographic analysis data shows the relationship between 
PjBL and e-learning (Figure 1) and blended learning (Figure 2). 

 
Figure 1. Keyword network display results in the Vosviewer application 

 

Blended learning combines face-to-face learning with e-learning (Wardani, Deklara Nanindya, et al., 
2018). The application of the PjBL learning model with Blended Learning makes the nature of learning 
mobile which can be done anywhere (Khairani et al., 2022). This encourages teachers and students 
not only to study biology in PjBL in schools but also at home or in the community. In this way, students' 
inquiry abilities can be trained as early as possible and actively developed (Spence et al., 2020). PjBL 
can be integrated with blended learning resulting in a Blended Project Based Learning model and has 
a positive impact on learning biology, namely aspects of thinking skills (Husamah, 2015), critical 
thinking skills (Permana et al., 2021), and creative thinking (Yustina et al., 2020). 

Learning activities that integrate project activities tend to improve students' science skills but for some 
materials, there are usually some biology labs that are not performed (Hernawati et al., 2018). 
Technological developments have made some biology lessons possible online (Radivojević et al., 
2020), such as the use of virtual laboratory technology as a solution to improve student's skills in 
understanding biological concepts without being constrained by space and time (Penn & Mavuru, 
2020). The implementation of the practicum project is carried out to develop students' hands-on skills 
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in using biology tools and databases so that students can appreciate and take advantage of the great 
potential of biology in life (Achappa et al., 2020).  

 
Figure 2. Display of the theme network in the bibliometrics application 

 

Learning by participating in everyday environments is a great way to learn to apply biology concepts 
(Hamidah et al., 2014). Learning processes that are not demanding can increase student motivation 
and help students naturally learn by themselves. Game-based learning can also be applied in the PjBL 
learning process and can maintain a fun learning atmosphere to train memory of the material that has 
been obtained by racing the pre-prepared questions so that to start a project students can be more 
materially and mentally prepared (Prochazkova et al., 2019). Game-based learning can also be carried 
out at home online or offline (Heim & Holt, 2021) so that students' social skills will develop and learning 
becomes more interesting. 

 

Year  
During the last five years (2018-2022), most articles about PJBL in 2020 ranged from late 2019 to early 
2020 (Figure 3), indicating that the emergence of the COVID-19 pandemic pushed education to adapt, 
thus PjBL became the choice of many educators. 

 
Figure 3. The publication year of articles in the Vosviewer application 
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The COVID-19 pandemic occurred at the end of 2019 and continues to increase in 2020 (Cucinotta & 
Vanelli, 2020; Roziqin et al., 2021). Furthermore, it has gradually changed the educational paradigm 
and many changes have occurred since it emerged in 2020. The world of education must be 
responsive to transform from face-to-face (synchronous) teaching to asynchronous. It was during this 
period that all elements adapted to find effective solutions to ensure that learning was effective and 
remained meaningful for students. With the shift to online learning during the COVID-19 pandemic, 
various learning possibilities have emerged, in particular, PjBL (Randazzo et al., 2021). PjBL is 
considered the most adaptive and best when combined with e-learning or blended, thus is widely used 
(Almulla, 2020).  

 

Most relevant source 
The most relevant source was the Journal of Microbiology and Biology Education (Figure 4), which was 
used as a source of reference and additional views for biology teachers to find the appropriate 
application of the PjBL model to improve students' life skills. 

 

 
Figure 4. Most relevant sources in the bibliometrics application 

 

The Journal of Microbiology & Biology Education (JMBE) offers original, previously unpublished, peer-
reviewed articles that foster scholarly teaching, and provide readily adoptable resources in biology 
education at the undergraduate, graduate, professional (e.g., medical school), K-12 outreach, and 
informal education level. JMBE is edited by informed science educators who are active in the pursuit of 
scholarly teaching and biology education reform. It operates under a continuous publication model 
whereby manuscripts are made available online as soon as they become ready. The scope of this 
journal is rooted in biological sciences and related disciplines and it publishes articles addressing such 
topics as good pedagogy and design, student interest and motivation, recruitment and retention, citizen 
science, and institutional transformation. JMBE may also choose to accept manuscripts for publication 
in special-themed issues, which intersect with several scientific disciplines, for example, ethics in 
science, scientific citizenship, and science communication (American Society for Microbiology, 2023). 
During the COVID-19 pandemic, there were several published articles related to PjBL that could be 
used as references, including those related to the project-based learning approach to genomics 
(Pérez-Losada et al., 2020), remote online project (Adil et al., 2021), and improving student attitudes 
and academic performance (Burks, 2022).  

 

Contribution and linkage to life skills 
It is known that PjBL is learning that begins with stimulus questions that guide students in carrying out 
projects and this learning prioritises the process of reconstruction and application of theory into reality 
(Anggraini & Wulandari, 2021; Eliza et al., 2019). The PjBL model tends to provide results in the form 
of increased thinking power and reinforcement of biology concepts for students and increases the 
creative thinking skills of teachers (Rodríguez-Martín et al., 2020). It has been proven that the PjBL 
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model is effective in improving the communication skills and work management of student groups 
(Elsamanoudy et al., 2021) and can increase student learning motivation, develop student skills and 
train students to solve problems (Sakilah et al., 2020). This model allows students to discover new 
concepts from learning (David, 2018) and produces Soft Skill abilities (Cartono et al., 2018) which are 
useful for supporting the hard skills and abilities of students in a social environment. 

However, the benefits of implementing PjBL did not always produce good results due to the 
accompanying constraints. Obstacles in implementing the PjBL model so far have been related to 
several aspects of teachers, students, the environment, and learning media. The teacher's lack of 
ability to prepare learning elements that are appropriate to biology material affects students’ 
understanding. Fewer spatial abilities will make learning difficult but if the learning environment is 
positive, this will help the learning process to develop students' spatial abilities and achieve good 
learning outcomes, and vice versa. If the aspects of educators, students, and the environment have 
succeeded in achieving positive outcomes but are not supported by adequate learning facilities, the 
student learning process will be hampered. In addition, limited time in working on projects and students 
who are less responsible and focused are the biggest obstacles (Sakilah et al., 2020). Existing 
constraints must be reduced to maximise the potential results and teachers can be creative by 
combining several learning models and methods to reduce constraints and achieve the desired 
learning goals.  

PjBL learning begins with problem mapping by students in their environment based on the stimulus of 
questions given by the teacher so that student inspiration increases (Snell-Rood et al., 2021). 
Visualisation of study material is good for stimulating students' biology material concepts so that they 
will find it easier to find solutions to the problems (Fried et al., 2020). Integration of several learning 
methods into the PjBL model plays a role in reducing the obstacles that arise so that e-learning 
blended learning which emphasises hands-on practice and balances reinforcement of biology material 
concepts is good for developing students' life skills (Yustina et al., 2020). 

Learning that involves teamwork and hands-on practice can further improve students' mastery of 
biology concepts (Carrasco et al., 2019). By understanding biology concepts, students will find it easier 
to solve related problems, that is, acquire problem-solving skills. Direct practical learning in everyday 
life allows students to compare and integrate theoretical concepts into reality. In addition, students' 
social skills towards conceptual understanding or application of concepts emerge so as well as being 
able to apply concepts according to material into everyday life, they can also find theories that are in 
accordance with reality (Sukmawati et al., 2019). Students can apply their scientific fields and adjust 
their learning by integrating several learning methods into the PjBL model (Urlica et al., 2019). In 
addition, it is important to prepare cooperative educators and learning companions for students 
because their behaviour and patterns of education shape the learning character and character of 
students so that they will carry over to applications in society (Waddell et al., 2021). Furthermore, 
respect and appreciation will be greater if learning based on direct practice in the field takes place with 
the right assistance (Pavlova et al., 2021) so that students’ life skills will develop according to the 
norms of society without the misuse of their biological knowledge. 

Biology students’ life skills will develop during the learning process using the PjBL learning model. 
Project-based learning requires students to go directly into the environment, make direct observations 
with research, and understand and reason more deeply about the surrounding environment. Students 
also develop good hard and soft skills because apart from understanding deeper concepts, students 
learn to use study aids, can discuss with friends and teachers, are used to paying attention to their 
surroundings, have a greater sense of responsibility and discipline, and are more confident to 
communicate other people's ideas and opinions and implement their learning outcomes in the 
surrounding environment. Therefore, to produce biology graduates who can carry out a social cognitive 
perspective and can build constructive abilities and self-evaluate their learning outcomes (Bravo et al., 
2018), think critically about problems and create solutions that exist in the surrounding environment 
(Mutakinati et al., 2018), the implementation of the PjBL learning model must be in collaboration with 
the application of several learning methods and models adapted to biology material that maximise 
learning outcomes and reduce existing learning constraints. Thus automatically, if PjBL is applied in 
everyday life, the life skills of biology students will develop, provided that they are accompanied by the 
appropriate methods, models and materials. 

The purpose of implementing projects in biology learning is to improve students' life skills (Jaharudin, 
2018) and this can be achieved by using the Project Budbrust learning method which is a direct 
research project activity performed carried out at home in addition to increasing students' research 
abilities and understanding of biological concepts. This can also bring students closer to their parents 
and the community in their environment (Lichti et al., 2021). Direct research using simple tools and 
materials at home can be applied to several biology materials to become a solution to the problems 
that exist during the implementation of PjBL during the pandemic. Providing problem-based learning 
methods that exist in the students’ environment can help them to be directly involved in the 
environment (Colorado et al., 2021).  
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Conclusion 
 

Based on the analysis conducted, this study suggests that Project-Based Learning (PjBL) is associated 
with e-learning and blended learning, and its implementation can improve biology students' life skills 
through project activities based on daily life. However, the COVID-19 pandemic has posed obstacles to 
learning biology with PjBL, including a lack of understanding of concepts and difficulty finding 
necessary materials. To overcome these challenges, information and communication technology can 
be utilized, and the practical application of concepts in real-life scenarios can be emphasized. 
Additionally, e-learning and blended learning can directly facilitate PjBL and promote creativity and 
collaboration among students, ultimately leading to more active learners. 

It should be noted that this study has certain limitations, such as the narrow focus on specific keywords 
and themes, limited publication years, and a lack of analysis of research methods, author 
demographics, and funding sources due to time constraints. Therefore, further research is needed to 
provide a more comprehensive and in-depth analysis of PjBL and its implications for biology education. 
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