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Abstract - Students who live in dominant customs and culture in their daily lives sometimes experience 

obstacles when studying physics at school. This research aims to integrate local wisdom and local 

potential that exist in the Jayapura community in physics lessons and see its impact on students' science 

process skills and conceptual mastery. The research method used in this research is quantitative with a 

Quasi-Experimental research type with a Non-equivalent Control Group Design. Data collection 

techniques used test instruments and learning observations. The instrument used in data collection was 

test. Data analysis used N-gain analysis and Manova test using SPSS program. The subjects in this 

research were class XI students from three public high schools in Jayapura City who were selected 

using purposive sampling technique. The research results showed that the integration of local wisdom 

and local potential of the Jayapura Community had a positive impact on the experimental class and 

there was a significant increase in N-gain. Furthermore, the Manova test results showed that there were 

differences in science process skills and concept mastery between the experimental class and the control 

class. Furthermore, educators can develop E-LKPD based on the local wisdom of the Jayapura 

community to accommodate the use of technology in learning and preserve the local culture of the 

community. 
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INTRODUCTION 

Education is the gateway to an 

individual's success; by preparing a good 

education, one paves the way for a bright 

future, and this also applies to the journey of 

a nation and state. This awareness is 

expressed in the government's efforts to 

provide equitable and quality education 

services for every Indonesian citizen. 

Physics education also has a big impact on 

the Indonesian nation. 

Physics education, hereinafter 

abbreviated to Physics, is a subject that 

provides provisions to students in the form 

of knowledge, concepts, and skills. 

However, it is unfortunate that currently, 

Indonesia is ranked 68th in Programme for 

International Student Assessment (PISA) 

results which was announced on December 

5, 2023, scoring 379 in mathematics, 398 in 

science 398, and 371 in reading. Such 

condition shows things are not going well in 

Indonesia in regards to education (Media 

Indonesia, 2023). 

Physics learning is basically the same 

as science learning which essentially 

includes four main elements, namely 

attitude, process, product, and application. 

These four elements are characteristics of a 

complete natural science that cannot be 

separated from one another. In the science 

learning process, these four elements are 

expected to emerge, so that students can 

experience the learning process, understand 

natural phenomena through problem solving 

activities and scientific methods, and imitate 

the way scientists work in discovering new 

facts (Kemendikbud, 2013: 212). 

The essence of physics as a process, 

product and scientific attitude can be 
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realized when teachers apply scientific 

process skills to their students. Physics 

offers a good opportunity for students to 

improve these skills, because there are many 

concepts that students must recognize 

through the processes they work on, not just 

concepts that can be read briefly. But 

students must gain and obtain this 

knowledge from a process, one of which is 

practicum. The teaching and learning 

process of physics in schools is tied to the 

nature of science. Physics learning is often 

controlled by teaching methods that are tied 

to things such as lectures and real-world 

practice. 

However, Physics learning in high 

schools in Jayapura City is still far from 

expectations. The results of the author's 

initial observations found that physics 

learning was still carried out in conventional 

and monotonous ways; teachers still 

implemented learning using the lecture 

method and students took notes on the 

teacher's explanations. Initial observation 

results found that teachers were not optimal 

in developing students' science process 

skills; this had an impact on students' low 

conceptual mastery. 

In fact, learning Physics with an 

emphasis on science process skills supports 

children to be able to discover and develop 

their own facts and concepts as well as grow 

and develop the attitudes and values required 

(Wahyuni & Lia, 2020). In this way, these 

skills become the driving force for the 

discovery and development of facts and 

concepts, as well as the growth and 

development of attitudes and values 

(Sunuraya et al, 2019). So, it could be said 

that the learning that emphasizes scientific 

process skills will have a more positive 

impact on students' achievement of 

conceptual mastery. 

Physics lessons in the border area 

between Indonesia and PNG in Jayapura 

City still emphasize the use of textbooks or 

conventional teaching materials, which are 

somewhat difficult to understand for 

children who are still strongly attached to 

customs and culture in everyday life. It was 

found that students had some difficulty using 

the teaching materials. 

Several studies on the development of 

teaching materials have been carried out and 

obtained very good validation results from 

education experts and practitioners Pieter et 

al (2023). It was found that the Jayapura 

local wisdom-based teaching materials that 

have been produced have the advantage of 

integrating the local wisdom of the 

community so that students are very 

interested and can easily understand the 

materials because they suit the context of 

their daily lives. Integrating local cultural 

wisdom in science/physics teaching material 

development activities makes learning 

appropriate to daily life and the real world, 

making learning meaningful because it fits 

the socio-cultural context of the people in 

Jayapura (Risamasu et al, 2023). 

On the other hand, local wisdom is a 

policy that relies on traditionally 

institutionalized philosophy, values, ethics, 

and behavior to manage resources (natural, 

human, and cultural) sustainably. Culture 

and local wisdom values can be seen in skills 

values such as mutual trust, ability to work 

together, belief (religious), responsibility, 

solidarity, deliberation, togetherness, 

cooperation, love of the country, equality, 

caring, independence, and pantetheine 

values (Sumiati et al, 2020). This can be seen 

in each region, that local wisdom has 

positive values for the development and 

character of children so that it can foster a 

love for their regional culture. Apart from 

that, through folklore, teachers can introduce 

Indonesian culture to students and take 

advice as part of character education 

(Sumayana, 2017). 
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Based on the explanation above, 

researchers feel it is necessary to see how the 

integration of the local wisdom of the 

Jayapura Community is implemented in 

Physics learning at school and see the impact 

on students' science process skills and 

conceptual mastery. 

 

RESEARCH METHODS 

The research method used in this 

research is quantitative with a Quasi-

Experimental research type with a Non-

equivalent Control Group Design 

(Sugiyono, 2014). 

 
Figure 1. Non-equivalent control group design 

 

This research was conducted at three 

public high schools in Jayapura City, in the 

even semester of the 2022/2023 academic 

year. The population in the study were all 

class X students in three public high schools 

in Jayapura City. The sample used in the 

research consisted of six classes consisting 

of 3 (three) experimental classes who 

studied using Jayapura local wisdom and 

three control classes who studied using 

conventional learning. The sampling 

technique used in this research is the 

saturated sampling technique. 

Data on students' conceptual mastery 

were obtained from the results of the pretest 

and posttest conducted in the experimental 

class and control class. Meanwhile, to find 

out whether there are differences in students' 

science process skills, the researcher used 

the Manova test using the SPSS 23 data 

processing application. The instrument used 

is a test instrument in the form of multiple 

choices with 4 answer options. 

Data analysis was carried out in two 

types, namely descriptive data analysis to 

see how the concept was mastered by 

looking at the calculation results of the 

average and the standard deviation, 

determining the score percentage, and 

looking at the N-gain score (g). 
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The high and low normalized gain 

scores can be classified by Hake (1999) in 

Table 1 below. 

 

Table 1. Normalized N-gain Score Category 

G Score  N-gain Category 

g > 0.7 High 

0.3 ≤ g ≤ 0.7 Medium 

g  < 0.3 Low 

 

Next, Manova analysis was used 

with the help of SPSS 23 to see the 

comparison of students' science process 

skills and conceptual mastery between the 

experimental group and the control group, 

using a significance value of 0.00, 

considering the initial requirements for 

suitability of the results of the normality test 

and homogeneity test. The hypothesis used 

in this research is as follows: 

H0 = There is no difference in KPS mastery 

and concept mastery between the 

experimental and the control class 

 

RESULTS AND DISCUSSION 

Results 

Based on the research results, the 

results of the science process skills of high 

school students in Jayapura City are 

presented as follows: 

 
Table 2. Results of Students Science Process 

Skills  

Description  

Students Science Process Skills  

Experimental 

Group  

Control 

Group  

 Pre Test Post 

Test 

Pre 

Test 

Post 

Test 

Mean  4.46 7.65 4.23 5.57 

Highest Score  6.0 9.0 6.0 7.75 

Lowest Score  2.0 4.5 2.5 3.75 
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Standard 

Deviation 

1.086 1.156 1.058 1.123 

Standard Gain 0.56 0.24 

Category Medium Low 

 

From Table 2, it was found that the 

average score of the science process skills of 

the experimental group who studied physics 

by integrating Jayapura local wisdom in the 

pre-test was 4.46 and that it increased to 7.65 

in the post test. It was found that there was 

an increase of 0.56 in the science process 

skills, which falls within the category 

medium. 

 
Figure 2. Science Process Skills N-gain betwen 

exsperiment and control class 

 

Furthermore, in the control group who 

studied using conventional learning, it was 

found that in the pre-test they got an average 

score of 4.23 and at the end of the learning 

(post-test) they got an average score of 7.75. 

It was found that there was a 0.32 increase in 

their science process skills, which fell within 

the category low. 

Overall, in the aspect of students' 

science process skills, it was found that 

learning by integrating Jayapura local 

wisdom results in better improvement; the 

N-gain in the experimental group was higher 

compared to the control group (0.56 > 0.24). 

The N-gain in the experimental group was 

0.56, which fell within the medium category, 

and in the control group, the N-gain was 0.24 

which fell within the low category. 

It was concluded that as regards the 

skills aspect of the science process, learning 

by integrating Jayapura local wisdom had 

better impact on students’ mastering science 

concepts than conventional learning. 

Research data related to the students' 

conceptual mastery of physics learning in 

the experimental class and control class are 

presented in Table 3 below. 

 

Table 3. Students’ Conceptual Mastery 

Description  

Students’ Conceptual  Mastery  

Experimental 

Group 

Control 

Group  

 Pre Test Post 

Test 

Pre 

Test 

Post 

Test 

Mean  4.38 7.55 3.52 5.79 

Highest 

Score 

6.5 8.75 4.0 6.25 

Lowest Score 3.0 5.5 2.0 3.5 

Standard 

Deviation 

1.06 1.18 1.058 1.123 

Standard 

Gain 

0.62 0.34 

Category Medium  Medium 

 

In the data from Table 3 above, it was 

found that the experimental group who 

studied using the integration of Jayapura 

local wisdom into physics learning obtained 

an average score of 4.48 in the pre-test and 

7.55 in the post-test. Furthermore, the 

change in the conceptual mastery after 

implementing the integration of Jayapura 

local wisdom was 0.62 which fell within the 

medium category. 

In the control group who studied using 

a conventional learning approach, the 

following data was obtained; for the pre-test 

results, the average score was 5.52 and after 

completing the learning, the average score 

was 5.79. The increase in learning using 

conventional learning (N-Gain) was 0.34 

which fell within the medium category. 

From the description of conceptual 

mastery in Table 3, it is found that learning 

by integrating Jayapura local wisdom results 

in a better change in students' conceptual 

mastery when compared to conventional 
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learning which only relies on textbooks from 

the government. It was found that the change 

in conceptual mastery (N-Gain) in the 

experimental group was 0.62, which was 

better than the control group which got a 

gain value of 0.34. A comparison of the N-

Gain of the experimental group and the 

control group is shown in Figure 3. 

 

Figure 3. Comparing the Increase in 

Conceptual Mastery (N-gain) between 

experimental and control groups 
 

Furthermore, the data from the 

comparison of conceptual mastery between 

the experimental class which studied by 

integrating Jayapura local wisdom into 

Physics learning and the control class which 

used conventional learning methods, that is, 

the results of the Manova test, are presented 

in Table 4 below. 

 

Table 4. Result of Data Analysis Using 

Manova  
School Test Sig. Conclusion 

Public 

Senior 

High 

School  

Hotelling’s 

Trace  

0.000 Reject Ho 

Based on the results in Table 4, the Sig 

value is obtained. 0.00 is less than 0.05 

which shows that integrating Jayapura local 

wisdom into Physics learning significantly 

influences students' process skills and 

mastery of concepts. So, according to 

research conducted on State High School 

students in Jayapura City, it is known that 

the application of Physics learning using 

local potential has a significant effect on 

student performance in the experimental 

class. These results are in accordance with 

the results of research conducted by (Wildan 

et al, 2019) which state that utilizing local 

potential is an effective key to utilizing the 

integrated science learning process. 

 

Discussion 

Science process skills are one of the 

skills needed by 21st century teachers. 

Science process skills are skills that are 

useful for understanding phenomena that 

occur in everyday life. These skills are 

needed by students to acquire, develop, and 

apply concepts, principles and laws applied 

in science learning (physics). The activities 

included in science process skills consist of 

observing, classifying, measuring, 

predicting, explaining, and concluding. 

From this explanation, Physics learning 

places more emphasis on the application of 

process skills. 

The results of data processing in Table 

2 found that students who studied using 

teaching materials that integrated Jayapura's 

local potential got better Science Process 

Skills results compared to those who studied 

using conventional teaching materials using 

textbooks. It was found that the increase in 

KPS results (N-Gain) was higher in the 

experimental group who studied with 

teaching materials integrating Jayapura's 

local potential, amounting to 0.53 (in the 

medium category) compared to the control 

group with an N-Gain score of 0.24 (low 

category). 

This success resulted from the 

integration of local wisdom and local 

potential of the Jayapura Community in 

physics learning which shows science 

process skills activities such as (1) 

observing, (2) comparing, (3) classifying, 
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(4) measuring, and (5) communicating 

which is basically carried out in students' 

daily activities. The science process skills 

approach is an approach to learning Physics 

which explains that these skills are formed 

and developed through a scientific process 

that is developed in students as a meaningful 

experience that can be found in their daily 

activities. The Science process skills 

approach emphasizes how students learn and 

manage their learning, so that it is easy to 

understand and use in life in society. In the 

learning process students can gain their own 

experience and knowledge, conduct 

scientific investigation, and train their 

intellectual abilities. 

Developing skills with an emphasis on 

science process skills supports students to be 

able to discover and develop their own facts 

and concepts as well as grow and develop the 

attitudes and values required. In this way, 

these skills become the driving force behind 

the discovery and development of facts and 

concepts, as well as the growth and 

development of attitudes and values 

(Sinuraya et al, 2019; Srijayanti et al, 2020). 

Furthermore, the factor causing the 

increase in science process skills among 

students in the experimental group was 

because the physics teaching materials 

which were integrated with Jayapura local 

wisdom used in physics learning had the 

advantage of being integrated with the local 

wisdom of the community, so that students 

were very interested and can easily 

understand them because of the examples. 

The examples and material presented are 

appropriate to the context of their daily lives. 

Integrating local cultural wisdom in Physics 

learning activities makes learning 

appropriate to daily life and the real world, 

making learning meaningful because it fits 

the socio-cultural context of the Jayapura 

community. 

Students' conceptual mastery showed 

much better results in the experimental 

group who learned by integrating the local 

potential of the Jayapura community, as 

shown in Table 3 above. Students who 

learned by integrating local potential 

experienced a 0,62 increase in N-gain in 

concept mastery (medium category), much 

higher than students in the control class with 

an N-gain score of 0.34 (medium category). 

The application of physics learning 

which is integrated with local potential and 

local wisdom of Jayapura in Heat Transfer 

material has proven to create effective 

interactions between students and students 

and students and teachers. This interaction 

arises because students and teachers can be 

directly involved in learning through group 

discussion activities and conducting learning 

(observations) in the classroom and in the 

surrounding environment, so that students 

are able to construct their own knowledge. 

This statement is in accordance with the 

opinion of Suastra et al (2017) and Fatimah 

et al (2023) who state that through 

contextual learning it is hoped that the 

knowledge that students gain through the 

teaching and learning process in the 

classroom is knowledge that is built and 

owned by themselves. Another factor that 

facilitates students' learning process is that 

the use of contextual teaching materials or 

modules, teaching materials or modules that 

present real examples in everyday life 

related to the lesson topic help students 

understand and master newly learned 

concepts (Risamasu & Pieter, 2024). 

Furthermore, in the Manova test 

results in Table 4, the Sig value is obtained: 

0.00, which shows that integrating Jayapura 

local wisdom into Physics learning 

significantly influences students' process 

skills and mastery of concepts. It was found 

that there were differences in students' 

science process skills and mastery of 
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concepts with better results in the 

experimental group who studied by 

integrating local Jayapura wisdom in 

learning physics. The experimental group 

got much better results than the control 

group who studied using conventional 

methods. 

These results are in accordance with 

research by Sudarmin et al (2018); Najib et 

al (2019); and Fatimah et al (2023), who 

found that students who studied using 

learning modules that used an ethnoscience 

approach got better cognitive learning 

outcomes and developed a more dominant 

entrepreneurial attitude compared to 

students who studied using a conventional 

learning approach in the form of the lecture 

method. 

 

Figure 4. Physics teaching materials used in 

this research  

The physics learning approach that 

integrates local Jayapura wisdom into 

physics learning significantly influence 

students' process skills and mastery of 

concepts; this is because students are 

familiar with activities that occur in their 

everyday life. Something that has become a 

habit will make an impression on students' 

memories and when integrated into learning 

will provide an extraordinary stimulus in 

building students' science concepts. For 

example, using the Barapen activity 

(cooking foods with heated stones), students 

understand that cooked meat and vegetables 

are cooked due to the flow of heat by 

conduction; this is because they are used to 

seeing cooking activities using hot stones. 

Therefore, teaching material on Heat 

Transfer by conduction becomes easier for 

students to understand. 

Physics teaching materials with the 

integration of Jayapura local wisdom used in 

this research are shown in Figure 4. 

 

CONCLUSION 

Based on the results of data processing 

and discussion of research results, it was 

concluded that integrating Jayapura local 

wisdom in physics lessons gave positive 

results, 1) in the aspect of science process 

skills, an average N-gain score of 0.56 was 

obtained for the experimental group and 0.24 

for the control group; 2) in the aspect of 

conceptual mastery, an average N-Gain 

score of 0.62 was obtained the experimental 

group and 0.34 for the control group; 3) 

Manova test results show that there are 

significant differences in science process 

skills and conceptual mastery between the 

experimental group and the control group 

with a Sig. of 0.00 (less than 0.05), which 

proves that the integration of local Jayapura 

wisdom into Physics learning significantly 

influences students' process skills and 

mastery of concepts. 

From the positive results that have 

been obtained, educators should start to get 

used to integrating local potential and local 

wisdom that exists in the Jayapura 

community to get better physics learning 

results. Furthermore, educators can develop 

E-LKPD based on the local wisdom of the 

Jayapura community to accommodate the 

use of technology in learning, so that they 

use technology as a modern learning 
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medium but do not forget their identity in the 

form of local culture. 
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