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Abstract
The results of  interviews conducted with the Chair of  the Biology subject teachers 
deliberation in Cirebon Regency revealed that biology learning shows that the im-
plementation of  the independent learning curriculum in schools has been running, 
but teachers face several obstacles in its implementation. The research aims to map 
Biology material to support the implementation of  the Strengthening Pancasila Stu-
dent Profile (P5) Project in eight schools in Cirebon Regency, West Java, for Phase 
E and Phase F.  Using a qualitative descriptive method with a case study approach, 
this research analyzes the relationship between Biology material with theme P5, 
designing project-based learning designs, identifying teacher constraints, and for-
mulating student engagement strategies. The research result showed  that in Phase 
E, the Ecosystems and Biotechnology materials were used by two schools (25%), 
while the Diversity of  Living Creatures materials were used by one school (12.5%). 
In Phase F, Plant Growth and Development material was dominantly used by three 
schools (37.5%) with the theme Sustainable Lifestyle. Learning design involves ap-
plicable projects, such as making compost, biotechnology donuts, reforestation, and 
using waste to make fashion works. The main challenges are teacher competence 
(50%) in integrating material and determining project themes, as well as student 
interest (25%) and limited school facilities (12.5%). These findings emphasize the 
importance of  increasing teacher competency and student engagement strategies to 
optimize the implementation of  P5 with character and environmental insight.
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material to be taught in a limited time. Teachers 
must find effective ways to deliver the material, 
while students need to understand it within that 
short time frame. Additionally, changes in the 
curriculum can be a challenge, requiring quick 
adaptation from both teachers and students to 
new teaching methods and understanding the 
new learning objectives. All of  this can create ad-
ditional pressure on both teachers and students, 
affecting the effectiveness of  the learning process 
(Suhandi & Robi’ah, 2022).

Indarta et al. (2022) state that addressing 
various challenges in education requires coordi-
nated efforts where each educational subject un-
derstands their role clearly. Biology` teachers face 
several challenges in implementing the Merdeka 
curriculum, including adapting to a learning ap-
proach based on student independence and ini-
tiative, the availability and access to relevant and 
varied learning resources, adjusting to flexible 
and efficient time management, and a deep un-
derstanding of  the new curriculum’s goals and 
structure. Additionally, teachers face challenges 
in creating an inclusive and participatory learning 
environment and in conducting assessments that 
align with the principles and goals of  Merdeka 
Learning. By addressing these challenges, biolo-
gy teachers are expected to enhance the effective-
ness and relevance of  learning to meet students’ 
needs and potential in an evolving education era. 
Meanwhile, students are expected to make a sin-
cere effort to engage with the curriculum through 
dedicated learning. The Merdeka curriculum can 
be implemented by leading schools in the learn-
ing process, including in biology subjects (Størk-
sen et al., 2023). One characteristic of  the Merde-
ka Curriculum is the Project for Strengthening 
Pancasila Student Profiles (P5), which focuses on 
developing students’ competencies and character 
through group learning on important real-world 
issues.

Biology learning not only covers the mas-
tery of  concepts and facts related to nature but 
also involves discovery. Students need to under-
stand core concepts in biology through reason-
ing, concept discovery, and making connections 
between concepts in various ways. This is im-
portant to develop because biology learning is 
complex, involving foreign terms and abstract 
concepts (Hajiriah et al., 2019; Pranoto, 2020). 
The use of  the Merdeka curriculum in biology 
learning can help both teachers and students ex-
plore biological concepts more broadly. This way, 
students have the opportunity to study concepts 
in-depth according to their learning stage.

INTRODUCTION

The integration of  P5 in biology learning 
provides opportunities for students to apply bio-
logical concepts in real contexts, such as environ-
mental or conservation projects, which not only 
deepens understanding of  the material but also 
strengthens students’ character. This approach is 
in line with the demands of  21st century learning 
which emphasize critical thinking skills, creativ-
ity, collaboration and communication. This re-
search is important because it examines the effec-
tiveness of  P5 integration in biology learning in 
shaping student character and 21st century skills. 
Although several studies have addressed the ap-
plication of  P5 in general, there is still a gap in 
research that specifically explores its application 
in the context of  biology learning. The novelty 
of  this research lies in its focus on combining P5 
with biology material, as well as an in-depth anal-
ysis of  its impact on strengthening students’ char-
acter and developing 21st century skills. Thus, it 
is hoped that this research can make a significant 
contribution to effective, relevant and contextual 
learning development strategies, in accordance 
with the objectives of  the Independent Curricu-
lum and educational needs in the modern era.

The implementation of  the Merdeka 
Learning policy encourages the role of  teachers 
both in curriculum development and in the learn-
ing process. However, the issues that arise trigger 
the adoption of  the Merdeka Learning curricu-
lum. In this context, teachers play a key role as 
facilitators in the implementation of  the Merdeka 
Learning curriculum, supported by the necessary 
professional, pedagogical, personal, and social 
competencies (Purba, 2022). 

Teachers’ busy administrative tasks are one 
of  the main issues driving the Merdeka Learning 
policy. This is due to the ineffectiveness of  teach-
ers in carrying out classroom learning processes 
because of  overlapping administrative duties. Ac-
cording to Houtman (2020), schools and teach-
ers often make educational administration their 
main focus, which leads them to become trapped 
in routines that emphasize specific methods and 
goals. This is supported by Daga (2021), who 
reveals that teachers and schools position edu-
cational administration as the primary goal and 
priority in education.

Teachers and students are seen as active 
participants in the learning process, as their in-
volvement directly impacts both the process and 
outcomes of  learning. The curriculum is often 
seen as a challenge for both teachers and students 
due to its complexity, covering a large amount of  
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METHOD

The research method used in this rese-
arch is a qualitative descriptive research method 
which presents Biology material as a support for 
the implementation of  the Pancasila Student Pro-
file Strengthening Project. The research approach 
used is a case study. A case study is an in-depth 
investigation of  a social unit. The subjects studied 
are relatively limited, but the variables and rese-
arch focus cover broad dimensions.  The data in 
this study is a collection of  information related 
to the mapping of  biological material in Phase 
E, equivalent to class 10 of  senior high school or 
mandarasah aliyah and F, equivalent to class 11 
and 12 of  senior high school school or madrasah 
aliyah which can support the implementation 
of  P5, which was obtained using the observati-
on sheet instrument. and interview guidelines 
through research subjects of  biology teachers 
at Phase who teach at Cirebon Regency High 
Schools. Researchers took subjects from eight 
schools.

The author conducted research on map-
ping biological material to support the imple-
mentation of  the Pancasila Student Profile St-
rengthening Project  by determining the research 
subjects, namely Biology Teachers senior high 
schools (SMA and MA) in Cirebon Regency. The 
names of  schools and addresses where the sub-
jects of  this research teach are presented in the 
Table 1. 

Table 1. List of  Research Subject Schools

RESULT AND DISCUSSION

The Level of Relevance of Biology Materials 
to the Themes of the Project for Strengthening 
Pancasila Student Profiles

Biology materials have a strong connection 
with the themes of  the Project for Strengthening 
Pancasila Student Profiles, emphasizing charac-
ter development, 21st-century skills, and environ-

mental awareness. Themes like Bangunlah Jiwa 
dan Ragaku enhance understanding of  physical 
and mental health, fostering discipline, responsi-
bility, and self-love. The Sustainable Lifestyle the-
me integrates Biology topics such as ecosystems, 
recycling, and biotechnology to promote sustai-
nability, environmental balance, and resource 
management, instilling teamwork and environ-
mental care. In entrepreneurship, biotechnology 
provides opportunities to develop science-based 
businesses through creative and innovative appli-
cations, empowering students to address environ-
mental issues like pollution and climate change 
with practical solutions.

Tabel 2. The Level of   Relevance of  Biology Ma-
terials to the Themes of  the Project for Strength-
ening Pancasila Student Profiles

Based on table 2 above, in Phase E or gra-
de 10 of  senior high school, Ecosystem material 
was used by two schools (25%), with details of  
one school applying the Build Your Body and 
Soul theme (12.5%) and one school applying the 
Sustainable Lifestyle theme (12.5%) 12.5%). Bio-
technology material is used by two schools (25%) 
with the same theme, namely Entrepreneurship. 
Meanwhile, the material on the Diversity of  Li-
ving Creatures was used by one school (12.5%) 
which implemented the Sustainable Lifestyle the-
me. In Phase F or grade 11 of  senior high school 
to provide a clearer picture, the relationship bet 
ween Biology material and the P5 theme will be 
presented in diagram form in Figure 1.

The Exosite material is used by two schools 
with different themes, namely Build Your Body 
and Soul and Sustainable Lifestyle. Biotechnolo-
gy material is used by two schools with the same 
theme, namely Entrepreneurship. The material 
on the Diversity of  Living Creatures is used by 
one school with the theme Sustainable Lifestyle, 
while the material on Plant Growth and Deve-
lopment is used by two schools with the theme 
Sustainable Lifestyle. So it can be concluded that 
the theme that is often used in the P5 project is 
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Sustainable Lifestyle.

Figure 1. The Relationship between Biology Ma-
terial and the Project Theme of  Strengthening 
Pancasila Student Profiles

Biology Material Learning Design Supporting 
the Implementation of the Pancasila Student 
Strengthening Project

The design of  Biology learning materials 
that support the implementation of  the Strengt-
hening Pancasila Student Profile (P5) Project is 
designed holistically to integrate concepts, values 
and skills relevant to the selected P5 theme. This 
learning approach prioritizes student activity, 
collaboration, and project-based learning, while 
still emphasizing the applicable curriculum. Each 
learning activity is structured to build connec-
tions between Biology material and real life and 
develop character in accordance with the Pan-
casila student profile, such as critical reasoning, 
creativity, independence, working together and 
caring for the environment.

Tabel 2. Learning design used to support P5 im-
plementation in schools

Senior High School (SMA) is the level 
of  secondary education at Formal education in 
Indonesia is carried out after graduating from 
school Junior High School (SMP) or equiva-

lent. This level of  education starts from Grades 
10 to Grade 12 with students generally aged 15-
18 years. Meanwhile, Madrasah Aliyah (MA) is 
education that is characterized by Islamic reli-
gion at the level of  Senior High School (SLTA) 
or equivalent to Senior High School (SMA), as 
stated in the PP. Number 29 of  1990 and Decree 
of  the Minister of  National Education Number 
0489/U/1992 which contains the statement that 
Madrasah Aliyah as a Middle School General 
characteristics of  the Islamic religion. Network 
The regulations show that there is no such thing. 
There is also a difference in status between mad-
rasah education and general education, which 
means madrasas recognized as part of  the Natio-
nal Education System  (Alawiyah, 2014)

SMAN 1 Susukan applies the theme Build 
your Body and Soul with Ecosystem material, in 
Project P5 activities students make compost by 
using waste. SMAN 1 Arjawinangun, applied 
the Entrepreneurship theme with Biotechnology 
material, in Project P5 activities students made 
Biotechnology donut products, SMAN 1 Gege-
sik, applied the Sustainable Lifestyle theme, with 
material on the Diversity of  Living Creatures, in 
Project P5 activities students carried out planting 
various ornamental plants . SMAN 1 Ciwaringin 
applies the Sustainable Lifestyle theme with ma-
terial on Plant Growth and Development, in Pro-
ject P5 activities. Students plant various plants 
starting from seeds and then present the types 
of  plants they plant and their benefits. SMAN 1 
Kaliwedi applies the Sustainable Lifestyle theme, 
in the P5 project activities. Students plant trees 
around the school. MA Nahdhatul Umam applies 
the Entrepreneurship theme, in the P5 project ac-
tivity. Students make donuts using egg yolks and 
some also use egg whites only. MA Khas Kem-
pek applies the Sustainable Lifestyle theme, with 
material on Plant Growth and Development, in 
the P5 project activity. Students determine which 
angiosperm plants will be planted, presenting the 
selected plant seeds and their benefits for life. MA 
Darul Faqih applies the Sustainable Lifestyle the-
me, with Ecosystem material, in Project P5 acti-
vities. Students collect rubbish at school to make 
clothes from used goods which are displayed at 
the Fashion Show.

Based on this data, it can be concluded 
that schools apply various P5 themes according 
to their individual needs, such as ”Build your 
Body and Soul” with ecosystem material at 
SMAN 1 Susukan through compost making, to 
”Entrepreneurship” by making biotechnology-
based donuts at SMAN 1 Arjawinangun and MA 
Nahdhatul Umam. The theme ”Sustainable Li-
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festyle” is implemented in various activities, such 
as planting ornamental plants at SMAN 1 Gege-
sik, planting trees at SMAN 1 Kaliwedi, intro-
ducing angiosperm plants at MA Khas Kempek, 
and using waste into fashion works at MA Darul 
Faqih. These activities demonstrate the diversity 
of  approaches to support project-based learning 
that is applicable and contextual.

Challenges faced by Biology Teachers in de-
signing P5 Projects on Biology Material

Observation results show that the chal-
lenges faced by Biology teachers in designing 
the Strengthening Pancasila Student Profile 
(P5) project at eight schools in Cirebon Regen-
cy are influenced by several factors, including 
student interest, teacher competency, availa-
bility of  facilities, and support from school in-
stitutions. Challenges- These challenges are 
summarized in more detail in the Table 3.  

Tabel 3. Challenges faced by Biology Teachers in 
designing P5 Projects

The challenges faced by Biology teachers 
in designing P5 projects can be categorized into 
four main aspects. In the aspect of  student inte-
rest, challenges include difficulties in directing 
students appropriately and students’ low mastery 
of  the material. In the aspect of  teacher compe-
tency, challenges include the need to integrate 
several chapters of  material into one P5 project 
theme, create teaching models that are interesting 
and easy to understand, and develop learning 
modules that are relevant to Biology material to 
support P5 activities. In the facility aspect, chal-
lenges mainly lie in equipment limitations. Me-
anwhile, in the aspect of  school support, challen-
ges that arise include limited time for teaching 
and learning activities, especially in schools loca-
ted in Islamic boarding school environments. So 
it can be concluded that the challenges faced by 
Biology teachers in designing P5 projects include 
managing interest and mastery of  material, the 
teacher’s ability to design relevant teaching ma-
terials, limited equipment, and limited learning 
time, especially in Islamic boarding school-based 

schools. The percentage of  each aspect of  the 
challenges faced by Biology Teachers in desig-
ning P5 projects will be depicted in the Figure 3.

Figure 3. Percentage Graph of  Main Chalengges 
faced Biology Teacahers in  Desingning  P5  Proj-
ect

Based on the percentage graph, the chal-
lenges faced by biology teachers in designing 
P5 projects show that the teacher competency 
aspect has the highest percentage, namely 50%. 
This shows that the teacher’s ability to integrate 
material, determine themes, and compile teach-
ing tools is the main challenge. Furthermore, 
student interest contributed 25%, indicating the 
importance of  strategies to increase student enga-
gement. Meanwhile, the aspects of  facilities and 
support from each school have the same percen-
tage, namely 12.5%. These two aspects reflect the 
need for improvements in the provision of  sup-
porting facilities and more conducive scheduling, 
especially in schools with limited learning time 
such as in Islamic boarding school environments. 

So it can be concluded that this data con-
firms the importance of  paying attention to st-
rengthening teacher competency and increasing 
student interest to support the success of  the P5 
project. This percentage was obtained from the 
results of  interviews with each biology teacher 
from eight schools and then the percentage for 
each aspect was given.

Strategy for Involving Students in project-
based learning on Biology material to develop 
Pancasila values

The strategy for involving students in 
project-based learning on Biology material to 
develop Pancasila values involves a planned, col-
laborative and oriented approach to meaningful 
learning experiences. Teachers can start by desig-
ning projects that are relevant to real-life themes, 
such as environmental conservation, organic 
waste management, or biodiversity conservation. 
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These projects are designed to encourage students 
to take an active role, work together in groups, 
and solve problems creatively. This table presen-
ting research data from eight schools based on 
interviews and observations regarding strategies 
for involving students in project-based learning. 

Tabel 4. Strategy for Involving Students in proj-
ect-based learning on Biology material to develop 
Pancasila values

Strategies for involving students in project-
based learning on Biology material to develop 
Pancasila values in various schools have diverse 
characteristics. SMAN 1 Susukan uses a group 
discussion strategy with each group taking res-
ponsibility for the results of  the waste manage-
ment experiment. SMAN 1 Arjawinangun imple-
ments a division of  roles in the project, starting 
from selecting themes, dimensions and P5 ele-
ments, continuing with socialization to students, 
and providing stimulus to develop ideas accor-
ding to the concepts they understand. SMAN 1 
Gegesik utilizes project reflection, where student 
representatives provide input for improvements to 
the next P5 project. SMAN 1 Ciwaringin involves 
students in group discussions to determine pro-
ject designs that produce creative ideas. SMAN 1 
Kaliwedi also implemented group discussions, in-
volving students in the P5 project design process. 
MA Nahdhatul Umam uses group discussions to 
emphasize mutual cooperation in project creation 
and presentation. MA Khas Kempek integrates 
field studies in the design of  the P5 project, adap-
ting it to the conditions of  students living in the 
Islamic boarding school environment. MA Darul 
Faqih applies a division of  roles in projects, whe-
re students determine project materials, discuss 
ideas, and document the process of  making pro-

jects from used materials in the surrounding envi-
ronment. These strategies reflect a varied approa-
ch to optimizing students’ active participation in 
project-based learning. Based on table 4 above, it 
will be depicted more clearly in the graphic image 
of  the percentage of  strategies used in involving 
students in each school as follows. 

Figure 3. Graphic of  students involvement Strat-
egy to  Develop Pancasila Values

Observation results in eight schools sho-
wed that the most dominant student engagement 
strategies used were group discussions and divi-
sion of  roles in projects, each with a percentage 
of  37.50% used by three schools. Meanwhile, 
project reflection and field study strategies were 
only used by one school each, with a percentage 
of  12.50%. So it can be concluded that the do-
minant strategy for involving students is group 
discussion and division of  roles in projects, each 
with a percentage of  37.50%.

CONCLUSION
The materials on Ecosystems and Bio-

technology in Phase E are each used by two 
schools (25%), while the material on Biodiversity 
is used by only one school (12.5%), with varying 
themes. In Phase F, the material on Plant Growth 
and Development is predominantly used by three 
schools (37.5%) with the theme of  Sustainable Li-
festyle, showing the connection between Biology 
materials and various P5 themes. The main chal-
lenges in the implementation of  P5 are teacher 
competence (50%), followed by student interest 
(25%), and school facilities and support (12.5% 
each), which require strengthening teacher capa-
city, increasing student participation, and impro-
ving supporting infrastructure. The main strate-
gies for involving students are group discussions 
and role division (37.5%), while project reflection 
and field studies are still rarely applied (12.5%).
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