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Abstract 

 
 

The character of mutual cooperation has not been widely applied in the implementation 

of Pancasila Student Profile character education. The research aims to analyze the 

influence of the project-based learning integrated Ethno-STEM on the Pancasila Student 

Profile Mutual Cooperation Dimension. The research method was carried out using a 

true-experiment pretest-posttest control group design. Data collection instruments 

include an observation sheet for the Pancasila Student Profile Mutual Cooperation 

Dimension and a questionnaire for student responses to the project-based learning 

integrated Ethno-STEM in the Pancasila Student Profile Mutual Cooperation 

Dimension. Data analysis techniques include validity testing, reliability testing, testing 

the difference in the average value of each indicator, and testing the average value of 

each statement. The results of the research concluded that (a) the Pancasila Student 

Profile Mutual Cooperation Dimension assessment instrument that had been developed 

was declared very feasible and reliable, (b) the comparison of the average observation 

scores for each indicator of the Mutual Cooperation Dimension experimental class was 

higher than the control class shows that PjBL-Ethno-STEM can improve mutual 

cooperation attitudes, (c) the average student response strongly agrees with the project-

based learning integrated Ethno-STEM is applied to provide the Pancasila Student 

Profile Mutual Cooperation Dimension. 
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INTRODUCTION 

 

The Merdeka Belajar curriculum is envisioned as a different curriculum because it is flexible, 

competency-based, focuses on developing character and soft skills, and is accommodating to world needs 

(Palangda et al., 2023). The Merdeka Belajar Curriculum is one of the first steps in supporting the realization 

of national education goals, that is to to brighten the nation's life (Arlinwibowo et al., 2020). The Pancasila 

Student Profile is the main goal of educational development (Nurdyansyah et al., 2022). The Pancasila Student 

Profile explains the competencies and character that need to be built in every Indonesian student towards 

developing the six dimensions of the Pancasila Student Profile (Kemendikbudristek, 2022) as a whole and 

comprehensively. The Pancasila Student Profile has several basic character values, including the value of 

mutual cooperation. Learning must go through various activities that show and display character during 

education (Sudarmin et al., 2019). Enforcing mutual cooperation behavior in character education is one solution 

to re-enforce national identity which is currently fading. However, the application of the character of mutual 

cooperation has not been widely implemented in the implementation of The Pancasila Student Profile character 

education. 

The application of the Pancasila Student Profile Mutual Cooperation Dimension through learning 

models has not been widely researched. The results of the literature analysis show several studies that are 

relevant to the application of the character of mutual cooperation in learning models. Fitriyenni et al (2023) 

explain the project-based learning based on Balinese local wisdom Tri Hita Karana, students experience fun 

learning, practice mutual cooperation attitudes, and elaborate on local wisdom which is very interesting and 

easy to put into practice. The project-based learning model can also improve students' collaboration skills 

(Syafii, 2023). The project based learning model helps all students move, think, discuss and collaborate to 

complete projects well and on time, thus having a positive effect on improving students' critical thinking, 

communication, collaboration and creativity skills (Riskayanti, 2021). Acid-base titration learning activities 

using a problem-based guided inquiry model can train students' communication and collaboration skills (Rizal 

& Fitriza, 2021). 

This research applies a project-based learning model because this model is based on the decision of the 

Minister of Education, Culture, Research and Technology number 56 of 2022 concerning guidelines for 

implementing curriculum in the context of learning recovery, including developing independence, creativity, 

collaborative, critical character per 21st century skills, and entrepreneurial character (Sudarmin, Pujiastuti, et 

al., 2023). The PjBL model is a comprehensive learning model and can involve students in cooperative and 

sustainable investigation activities (Candra et al., 2019). The project-based learning stages start with students 

determining basic questions which are determined by their ability to understand phenomena, express facts, until 

they have to build concepts in teams. The next stage is that students and their teams plan a project, create a 

project design, and prepare a schedule and carry out the project. 

Making products requires materials and tools in certain proportions, this has indirectly trained several 

sub-elements in the mutual cooperation dimension such as collaboration, caring and sharing. Students work on 

projects directly, as if they were in the real life and can produce products realistically (Anggriani et al., 2019). 

PjBL demands creativity from students that is above average, such as high learning motivation, collaborative 

learning attitudes, good concept understanding abilities, and self-regulated learning attitudes (Rais dalam 

Mubarok et al., 2020). 

The Ethno-STEM approach is based on the popularity and interest in learning approaches through the 

integration of Ethnoscience, Science, Technology, Engineering, and Mathematics (STEM) (Sudarmin et al., 

2024). STEM is an approach to connecting and integrating, exploring, combining two or more STEM subjects 

into learning based on real life problems (Ariyatun, 2021). The Ethno-STEM approach is defined as the process 

of building scientific concepts through local wisdom. In its application, the chemical equilibrium project using 

the Ethno-STEM approach is able to construct students' concepts and collaborate with teams in implementing 

a project. 

The project-based learning integrated Ethno-STEM has not been widely applied to learning activities in 
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schools. This refers to the results of interviews with chemistry teachers at SMA Negeri 6 Semarang that students 

have not been equipped with an attitude of mutual cooperation and the STEM approach has not been applied 

to various scientific disciplines. 

Through the PjBL model on chemical equilibrium concept, it is hoped that it can provide students with 

an attitude of mutual cooperation and cultural awareness. The project-based learning integrated Ethno-STEM 

involves project-based learning combined with four local culture-based STEM fields to develop critical, 

creative, innovative and collaborative thinking skills (Sudarmin, Pujiastuti, et al., 2023). 

This research will integrate the project learning model with Sudarmin syntax, because it connects local 

wisdom with STEM in the learning stages. The stages of the "Sudarmin Project Model" (Sudarmin, 2021) 

include (1) Sajikan or present scientific problems or issues that require high-level thinking about the product 

being implemented; (2) Unjuk or demonstrate innovative and intelligent solutions, thoughts and ideas; (3) 

Diskusikan or discuss the initial product; (4) Analisis or analyze and decide best; (5) Rancang or design a 

manufacturing schedule; (6) Mantapkan or establish work schedules and product implementation; (7) 

Implementasikan or implement product manufacturing; and (8) Nilai or assess of product advantages and 

limitations. The Ethno-STEM approach learning that will be integrated in this research is related to 

ethnoscience/local wisdom in the form of the culture of ganjel rel bread as an iconic food of Semarang City. 

 

METHODS 

 

Research Types and Designs 

This research was conducted using a true experiment with a pretest-posttest control group design. 

Research was carried out at SMA Negeri 6 Semarang in the even semester for the concept of chemical 

equilibrium. This research sample was taken using a cluster random sampling technique. The samples used 

were class XI MIPA 7 as the experimental class and class XI MIPA 8 as the control class. 

 

Research subject 

The independent variable of this research is the project-based learning integrated Ethno-STEM with the 

dependent variable being the Pancasila Student Profile Mutual Cooperation Dimension. Meanwhile, the control 

variables for this research are teachers, curriculum, chemical equilibrium material, and time allocation. 

 

Data Collection Techniques and Instruments 

Data collection techniques include observation, interviews and questionnaires. The observation 

technique uses an observation sheet on the achievement of the Gotong-Royong dimension elements of the 

Pancasila Student Profile. The interview technique is in the form of an interview with a chemistry teacher to 

collect information on a preliminary study regarding the learning process applied to students. The questionnaire 

technique uses a questionnaire sheet of student responses to the Pancasila Student Profile Mutual Cooperation 

Dimension. 

 

Data Analysis Technique 

Data analysis techniques include validity testing, reliability testing, testing the difference in the average 

value of each indicator, and testing the average value of each statement. 

 

 

 

 

RESULTS AND DISCUSSION 

 

Results of Analysis of the Implementation of the Project-Based Learning Integrated Ethno-STEM 

The project-based learning integrated Ethno-STEM aims to create a learning environment that facilitates 

learning by building scientific concepts through local wisdom. The philosophical basis of ethnoscience is a 
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phenomenological and constructivist approach so that the learning process continues to be developed and linked 

to cultural phenomena and local wisdom according to the learning concept (Sudarmin, Sumarni, et al., 2022). 

Analysis of the project-based learning integrated Ethno-STEM concepts for the study of ganjel rel bread is 

presented in Table 1. 

 

Table 1. Analysis of Project Concept Integrated Ethno-STEM 

Ganjel Rel Bread 

 

Ethnoscience: 

Ganjel rel bread is a typical Semarang culinary dish with one of the 

ingredients being baking soda. 

Science: 

Sodium bicarbonate mixed into bread dough will produce the 

following reaction: 

2NaHCO3(s) ⇋ Na2CO3(s) + CO2(g) + H2O(g) ∆H = +85 kJ/mol 

Ethnotechnology: 

Baking soda added to bread 

dough causes the dough to 

rise. 

Technology: 

Sodium bicarbonate in 

bread dough will produce 

H2O and CO2 gas which 

causes the dough to rise. 

Ethnoengineering: 

The addition of baking soda will 

affect the rise of the bread. 

Engineering: 

If a mass of baking soda 

(NaHCO3) is added, the 

equilibrium will shift to the 

reaction product (Na2CO3,CO2, 

dan H2O). 

Ethnomathematics: 

Calculate the CO2 and H2O gases 

produced so that the cake dough is 

not too alkaline due to excessive 

amounts of Na2CO3. 

Mathematics: 

If the Kc value is known, the 

resulting concentrations of CO2 

and H2O can be determined using 

the equilibrium constant formula. 

𝐾𝑐 = [𝐶𝑂2][𝐻2𝑂] 

 

The results of the analysis of the Alur Tujuan Pembelajaran (ATP) and their development, in the 

chemistry project learning integrated Ethno-STEM, students must understand the relevant concept of ganjel rel 

bread, namely the concept of chemical equilibrium. Sudarmin (2021) has found the project-based learning 

integrated Ethno-STEM following Sudarmin's syntax which is applied to learning activities. The project-based 

learning integrated Ethno-STEM with Sudarmin syntax is presented in Table 2. 

 

Table 2. Stages of the "Sudarmin" Syntax Project 

Project Stages Student Activities Teacher Activities 

Sajikan or Present science 

problems or issues that require 

high-level thinking about the 

product being implemented 

Students and teams make 

observations and look for 

information about ganjel rel 

bread through bread producers 

and articles 

The teacher guides students 

in making observations and 

looking for information on 

ganjel rel bread 

Unjuk or Demonstrate innovative 

and smart solutions, thoughts and 

ideas 

Students and teams develop 

innovative ideas about 

designing the making of ganjel 

rel bread 

The teacher monitors the 

development of innovative 

ideas for making ganjel rel 

bread for each team 

Diskusikan or Discuss the initial 

product 

Students and teams discuss the 

initial design for making ganjel 

rel bread by determining the 

tools, materials and working 

methods 

The teacher monitors the 

progress of the initial 

design for making ganjel 

rel bread for each team 

Analisis or Analyze and decide 

best 

Students intelligently decide on 

a plan for making ganjel rel 

bread by considering the 

The teacher provides 

suggestions for the design 

of making ganjel rel bread 
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teacher's suggestions for each team 

Rancang or Design a 

manufacturing schedule 

Students intelligently arrange 

project work time 

The teacher guides the 

preparation of project work 

time 

Mantapkan or Establish work 

schedules and product 

implementation 

Each team consolidates their 

work schedule with the teacher's 

approval 

The teacher provides 

suggestions for the work 

schedule of each team 

Implementasikan or Implement 

product creation 

Each team implemented the 

creative idea of making ganjel 

rel bread 

The teacher monitors 

student activities while 

completing the product 

Nilai or Assess product 

advantages and limitations 

Each team presents a project to 

obtain feedback and assessment 

The teacher facilitates 

teams to provide feedback 

on each product 

 

The project-based learning integrated Ethno-STEM activities 

on local wisdom of ganjel rel bread are presented in Figure 1. 
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(a) 

 
(b) 

 
(c) 

 
(d) 

 
(e) 

 
(f) 

Figure 1. Project Activites: (a) Sajikan Masalah, (b) Unjuk Solusi,  

(c) Diskusikan and Analisis Produk Awal, (d) Rancang and Mantapkan Jadwal,  

(e) Implementasikan Produk, (f) Nilai Produk 

 

Analysis of The Research Instrument Development 

The results of the data obtained are validity and reliability values of observation sheets, observation scores for 

the Pancasila Student Profile Mutual Cooperation Dimension, and student responses to the project-based learning 

integrated Ethno-STEM in the Pancasila Student Profile Mutual Cooperation Dimension. The assessment instruments 

developed are indicators of the Pancasila Student Profile Mutual Cooperation Dimension and an assessment rubric that 

will be used as a guide for teachers to carry out authentic assessments of students' attitudes. Pancasila Student Profile 

Indicators of The Mutual Cooperation Dimension developed consists of 3 indicators, such as collaboration, caring and 

sharing (Kemendikbudristek, 2022). 

The instruments prepared were then validated by validators and their reliability analyzed using Cronbach's Alpha 

values. Validity shows the extent to which a research instrument accurately measures the variables to be measured (Heale 

& Twycross in Mudhakiyah et al., 2022). 

The results of the validation by the validator of the Pancasila Student Profile Mutual Cooperation Dimension 

assessment instrument developed showed valid results. The results of the validation of the observation sheet by the 

validator are presented in Table 3. 

 

Table 3. The Results of The Validation of The Observation Sheet by The Validator 

Validator Score Category Conclusion 

Validator 1 70 Very valid Suitable for use without revision 

Validator 2 74 Very valid Suitable for use without revision 

Average 72 Very valid Suitable for use without revision 
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Reliability analysis was carried out to determine whether the Pancasila Student Profile Mutual Cooperation 

Dimension assessment instrument had high consistency or not. The results of the reliability analysis are presented in 

Table 4. 

 

Table 4. The Results of The Reliability Analysis 

N Criterion Value Cronbach's Alpha value Category 

35 0,70 0,86 Reliable 
 

The results of the reliability analysis have a Cronbach's Alpha value of 0.86 > 0.70. It can be concluded that this 

instrument has high reliability. 

 

Analysis of the Achievement of the Mutual Cooperation Dimension for Each Indicator 

The Pancasila Student Profile Aspects of the Mutual Cooperation Dimension are examined through the 

observation values of each indicator. A comparison of the average observation scores for the Pancasila Student Profile 

of the Gotong-Royong Dimension for the experimental class and the control class is presented in Figure 2. 

 

 
Figure 2. Comparison of the Average Observation Scores for the Pancasila Student Profile Mutual 

Cooperation Dimension of the Experimental Class and the Control Class 
  

Comparison of the average observation scores of the Pancasila Student Profile Mutual Cooperation Dimension 

for the experimental class and the control class shows that project learning can improve mutual cooperation attitudes. 

According to research by Muchtar et al (2024), the project-based learning offers a student-centered learning approach, 

emphasizing active, collaborative learning and practical application of knowledge. The implementation of project-based 

learning integrated Ethno-STEM with Sudarmin syntax has been effective and able to increase learning achievement 

significantly (Sudarmin, Pujiastuti, et al., 2022). Students are more motivated and interested in being involved in the 

problem solving process when real problems are presented and integrated with local culture (S. Sudarmin et al., 2020). 

 The first Pancasila Student Profile Mutual Cooperation Dimension indicator is collaboration. The average score 

on the collaboration indicator presented in Figure 2 shows that the experimental class is higher than the control class. 

The achievement of indicators in the experimental class is in the very good category with an average of 4,97, while in 

the experimental class it is also in the very good category with an average of 4,37. This is proven by Syafii's (2023) 

statement that project-based learning is able to improve students' collaboration skills in the learning process. 
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Collaboration is the most prominent value of the mutual cooperation character compared to other characters which can 

be seen through students working together in their teams (S. Sudarmin, Zahro, et al., 2019). During project work there 

will be cooperation and communication between teams (Sudarmin et al., 2024). 

 The second indicator is caring. The average score on the caring indicator is presented in Figure 2, showing that 

the experimental class is higher than the control class. The achievement of indicators in the experimental class is in the 

very good category with an average of 4,77, while in the experimental class it is also in the very good category with an 

average of 4,57. Shpeizer (2019) explains the two most important elements of the project-based learning can increase 

personal and social integration, as well as a combination of theoretical and practical. It also encourages students to use 

high-level thinking skills, use direct experience methods, and involve various ways of communication to learn to find 

solutions to solve real problems by creating products (R. F. K. Sudarmin et al., 2017). Experimental class students were 

more detailed in conveying a description of the surrounding culture compared to the control class (S. Sudarmin, 

Kurniawan, et al., 2019). 

 The third indicator is sharing. The average score on the sharing indicator presented in Figure 2 shows that the 

experimental class is higher than the control class. The achievement of indicators in the experimental class is in the very 

good category with an average of 4,86, while in the control class it is in the good category with an average of 3,91. 

Through team collaboration, students learn to share ideas, discuss problems, and solve problems as a team (Dianti et al., 

2023). Sudarmin et al (2023) explain that the application of the project-based learning integrated Ethno-STEM will 

contribute to improving the quality of learning and a shift from individual learning to collaborative learning. 

 The advantages of implementing the project-based learning integrated Ethno-STEM can be seen through 

students' responses to the learning applied in the Pancasila Student Profile Mutual Cooperation Dimension. From the 

results of the analysis of student response questionnaires, it was concluded that the average student response strongly 

agreed with the project-based learning integrated Ethno-STEM with the concept of chemical equilibrium. The 

percentage of students who strongly agreed was 47,4%; 40,0% agreed; 10,4% quite agreed; 1,7% disagreed; and 0,4% 

strongly disagreed. 

The weakness of implementing The project-based learning integrated Ethno-STEM is that there is limited time 

in implementing the learning. The limitation of applying the PjBL model with a STEM approach in research is that the 

abilities between teams are not commensurate so that the time required for discussions tends to be different and longer, 

resulting in the learning process taking longer than conventional learning (Sumarni et al., 2019). Furthermore, unstable 

internet networks cause students to have difficulty completing assignments or collecting product reports according to 

the predetermined time limits. 

 

CONCLUSION 

 

The results of the research concluded that (a) the Pancasila Student Profile Mutual Cooperation Dimension 

assessment instrument that had been developed was declared very feasible and reliable, (b) the comparison of the average 

observation scores for each indicator of the Mutual Cooperation Dimension experimental class was higher than the 

control class shows that PjBL-Ethno-STEM can improve mutual cooperation attitudes, (c) the average student response 

strongly agrees with the project-based learning integrated Ethno-STEM is applied to provide the Pancasila Student 

Profile Mutual Cooperation Dimension. 
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