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 Abstract. Critical thinking skills are one of the skills that 
must be possessed by human resources in the 21st century. 
In fact, the critical thinking skills of science education 
students have not been properly empowered. The design of 
this research is quasi-experimental research. The research 
population used was all Science Education students at IAIN 
Kediri. The sample used in this study were two classes of 
Batch 2022, namely class A and class B. Data collection was 
carried out using a pretest and posttest to measure critical 
thinking skills, process portfolio assessment, observation of 
student attitudes and skills learning outcomes. The results 
showed that there was a positive effect from the 

implementation of the process portfolio assessment on 
students' critical thinking skills and biology learning 
outcomes. The conclusion that can be drawn is that the 
application of process portfolio assessment in the guided 
inquiry model causes higher critical thinking skills and 
student biology learning outcomes. 
Keywords: Process Portfolio Assessment, Guided Inquiry 
Model, Critical Thinking Skills, Biology Learning Outcomes. 
 

 
 

Introduction 

The curriculum was developed by the Indonesian government to answer the 

challenges of the 21st century education paradigm (Pratiwi, et al., 2019). Learning is 

needed to be oriented towards a science approach and improve student competence 

according to the needs of the 21st century. The “21st Century Partnership Learner 

Framework”, currently mentions critical thinking skills as one of the abilities that must be 

possessed. Efforts to answer the challenges of 21st century education are by changing the 

learning process with a student center (Frydenberg & Andone, 2011; Abedi & Alrababah, 

2017). 

The designed learning approach is expected so that students apply scientific approach 

activities (Sokolowski, 2018). This activity allows students to build their own concepts. The 

scientific approach in learning emphasizes activeness and makes students more active so 

that they can build their own concepts or knowledge, and help students to formulate, deal 

with, and solve problems found. The results of the observations found that 1) the 

implementation of learning was carried out using the discussion method, but students were 

less active in the learning process, so students' thinking skills were still low, 2) efforts to 

empower students' critical thinking had not been carried out in a planned manner, this was 

evidenced from the level of questions given to students still low. The cognitive level has 

not empowered students to think critically, so that student answers are still in the form of 

short answers, 3) the assignments given do not have a task assessment format and rubric. 

http://jurnal.usk.ac.id/JIPI/index
https://dx.doi.org/10.24815/jipi.v7i3.31681


 
 

Laili, et al.: Application of Process Portofolio Assessment Based on Guided Inquiry......| 199 

 
 

The results of interviews with the science education biology lecturer regarding the 

assessment given to students, it is known that in learning activities the lecturer only 

focuses on measuring student learning outcomes and has not been able to measure the 

ongoing learning process. Assessment of learning outcomes only measures student 

learning outcomes, not yet measuring attitudes and skills because in learning activities 

students rarely study in groups and communicate their learning outcomes. 

Efforts to change Biology learning that can attract attention, activate the role of 

students is to change learning methods that contain inquiries about nature in a planned 

and sequential manner rather than just memorizing concepts and facts. therefore learning 

biology needs to be carried out learning activities into a process of discovery (Rahmawati, 

et al., 2022). Lecturers must provide more direct learning experiences so that students can 

be active in learning to build their own knowledge and the learning process becomes more 

meaningful. 

The guided inquiry learning model can provide opportunities for students to gain 

experience in the learning process. The inquiry model used in learning is an innovative 

effort in order to answer the challenges of 21st century education (Harni, 2021). The guided 

inquiry model is with the help of lecturers guiding students during learning activities. The 

guided inquiry model allows students to ask questions, decide the best way to answer 

questions through investigations, conduct experiments, and draw conclusions based on the 

evidence obtained. 

The guided inquiry learning model trains students to think critically to find their own 

concepts both in group and class discussions (Zulfikar, 2018). Students must practice 

critical thinking from learning to concluding the concepts they build themselves (Strickland, 

2004; Susilowati, 2020). Inquiry learning is able to increase students' critical thinking level 

through problem solving activities, seeking information, finding ideas, analyzing their 

findings with existing knowledge. So, guided inquiry learning activities such as discussion 

activities in problem solving, evaluation of results, discovery of new knowledge, and 

development of new knowledge by individuals and groups are able to empower students' 

critical thinking skills, but deficiencies are also found in this learning model (Lismawati, 

et.al., 2021). 

The weaknesses of the guided inquiry model are 1) it is difficult to understand, if you 

do not know the basis of the knowledge to be learned, 2) students who are active in 

learning can follow and be involved in learning, 3) it takes a long time to complete the 

steps of learning activities, 4 ) some students are still accustomed and understand more 

easily when using the lecture model, (5) only some material related to principles can use 

the guided inquiry model. Existing weaknesses can be corrected using appropriate 

assessment forms. The assessment used in guided inquiry learning is authentic assessment 

(Llewellyn, 2013). 

One example of an authentic assessment is a portfolio assessment. Portfolio 

assessment is an authentic assessment involving lecturers and students as assessors which 

is carried out continuously, students are given the opportunity to analyze and criticize work 

(McMillan, 2007; Shair, 2014). Portfolio assessment is not only used as an authentic 

assessment, but in the portfolio development process it will affect student learning 

processes (Mareta, et.al., 2021) . This is because the preparation of portfolio assessment 

is carried out over a certain period of time in learning, besides that lecturers can also see 

how student learning progresses from time to time (Mhlauli & Kgosidialwa, 2016). The 

portfolio contains all of the students' work during the learning process. Students are 

required to be creative and given the opportunity to develop strategies to improve their 

way of learning from the reflections on the portfolios they have made (Heriyawati, 2020). 

The portfolio has an important role in the learning process. Portfolio assessment has 

several advantages (Chang, et al., 2018). Nurani (2013) states that the advantages of 

applying portfolios to students can help cover the weaknesses of the guided inquiry model, 
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including 1) challenging students and increasing their enthusiasm for learning, 2) sources 

of references that can be studied increase students' insight and competence, 3) increase 

motivation students to understand the material being studied, 4) with learning 

opportunities and more knowledge, students will be confident. Several advantages of 

portfolio assessment are expected to improve critical thinking skills. 

The application of portfolios in learning activities can develop student skills and 

student competence for problem solving so that meaningful learning can be obtained, so 

that this activity can improve students' critical thinking skills (Nurani, 2013; Lewis, 2017). 

The portfolio combines the principles of performance appraisal with student self-reflection, 

so that it can become a tool used to improve student learning outcomes (McMillan, 2007; 

Totter & Wyss, 2019). Application of portfolios can encourage students to become self-

directed learners (SDL) and self-directed learners) (Indriwati, 2017). The type of portfolio 

that is able to see the process of developing critical thinking skills and student learning 

outcomes is the process portfolio. The process portfolio contains all student activities from 

start to finish that reflect student learning development. Lecturers are able to assess the 

results and progress of students from the process portfolio, besides that the lecturer can 

also provide feedback so that students can learn even better. The aims of the research 

were to 1) find out the differences in critical thinking skills between science tadris students 

who took part in guided inquiry learning using process portfolio assessment and those who 

did not apply process portfolio assessment. 2) Knowing the relationship between the 

process portfolio assessment and students' critical thinking skills. 3) Knowing the 

differences in learning outcomes between Science Education Biology who take part in 

guided inquiry learning using process portfolio assessment and those who do not apply 

process portfolio assessment. 4) Knowing the relationship between the portfolio 

assessment process and student learning outcomes. 

 

Methods 

This study used a quasi-experimental research design (quasi experiment). The 

research design used is nonequivalent control group design. The research design model for 

measuring critical thinking skills uses the pretest-postest nonequivalent control group 

design research design presented in Table 1. 

 

Table 1. Pretest-Posttest Nonequivalent Control Group Design 

Group Pretest Treatment Postest 

Control Class  O1 X1 O2 

Treatment Class O3 x2 O4 

 (Source: Leedy & Ormrod, 2005) 

Information : 

O1 and O3: Pretest scores for critical thinking skills and learning outcomes for attitudes 

and skills 

O3 and O4: Postest scores for critical thinking skills and learning outcomes for attitudes 

and skills 

X 1 : Learning guided inquiry model without applying process portfolio assessment 

X 2 : Guided inquiry learning model by applying process portfolio assessment 

 

The research population used was all  science education students at IAIN Kediri. The 

sample used in this study were two classes of Batch 2022, namely class A as an 

experimental class that used a process portfolio assessment in the guided inquiry learning 

model and class B as a control class that used the guided inquiry learning model without 

deep process portfolio assessment. The research sample was selected by purposive 

sampling, done deliberately based on the equality of (grade-point average) GPA scores. 
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The implementation of the applied learning model syntax can be seen through the 

learning implementation observation sheet. Observations were made at each meeting by 

one observer each. The percentage of the implementation of the guided inquiry learning 

model from the aspects of lecturers and students is calculated using the following formula, 

then the criteria for the implementation of the learning model are determined. 

 

% 𝐸𝑥𝑒𝑐𝑢𝑡𝑖𝑜𝑛 =
𝛴 𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑟 𝑐ℎ𝑒𝑐𝑘 𝑚𝑎𝑟𝑘

𝛴 𝑚𝑎𝑥 𝑐ℎ𝑒𝑐𝑘
 𝑥 100%     (1) 

 

 

The level of students' critical thinking skills is determined based on the sum of the 

scores of students' critical thinking skill levels divided by the ideal maximum score of the 

level of critical thinking skills multiplied by 100%. The value obtained from this calculation 

is then classified according to the criteria for the percentage of critical thinking skills. The 

formula used to measure the level of students' critical thinking skills is as follows 

𝑁𝑃 =
𝑅

𝑆𝑀
 𝑥 100%     (2) 

 

Critical thinking skills data and learning outcomes are tested prerequisites with 

normality tests and homogeneity tests, then followed by hypothesis testing using 

covariance and regression analysis to test critical thinking skills, analysis of variance and 

regression to test learning outcomes attitudes, and Kruskal Wallis analysis and regression 

to measure student learning outcomes with a significance level of 5%. 

 

Results and Discussion 

 

Implementation of Guided Inquiry Learning 

The percentage of student learning implementation in the experimental and control 

classes can be seen in Table 2. 

 

Table 2. Percentage of Guided Inquiry Learning Implementation 

Class Average Score of Learning Implementation Implementation Criteria 

Experiment 99.18 Very well done 

Control 99.31 Very well done 

 

Learning that is applied to the experimental class and control class has been carried out by 

lecturers and students. The effect of process portfolio assessment on students' critical 

thinking skills in classes applying process portfolio assessment in the guided inquiry model 

and without process portfolio assessment. Students' critical thinking skills are obtained 

from pretest and postest administration. The results of the Anakova test for students' 

critical thinking skills can be seen in Table 3. 

 

Table 3. Summary of Anakova Test Results for Differences in the Effect of Learning 

Models on Students' Critical Thinking Skills 

Class 

group 

Mean 

Pretest 

Mean 

Post 

test 

Corrected 

mean 

posttest 

KBK  

(%) 

Sig. Information Conclusion 

Control 49.24 71.18 71.42 71.42 0.00 Sig<0.05 Significantly 

different Experiment 56.23 79.75 80.21 80.21 

 

Table 3 shows that the critical thinking skills of students in the control class have a 

sufficient level of critical thinking skills, while the critical thinking skills of students in the 
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experimental class have a good level of critical thinking skills. The results of the Anakova 

test show that there is a significant difference between the critical thinking skills of students 

in the experimental class who apply process portfolio assessment in guided inquiry learning 

and the critical thinking skills of students in the control class who do not apply process 

portfolio assessment, which means that there is an effect of process portfolio assessment 

on students' critical thinking skills, then the test is continued with a regression test. The 

results of the regression test can be seen in Table 4. 

 

Table 4. Regression Summary of the Relationship between Process Portfolio Assessment 

and Student Critical Thinking Skills 

 Model B Sig. R.Square 

1 (Constant)  

Aseesmen Portfolio 

41.126 

0.490 

0.019 0.243 

 

Table 4 shows the regression equation for the relationship between process portfolio 

assessment and critical thinking skills, namely Y = 41.126 + 0.490X1, which means that 

there is a positive effect of the process portfolio assessment on students' critical thinking 

skills, the higher the value of the portfolio assessment, the higher the students' critical 

thinking skills. There is a significant relationship between the process portfolio assessment 

and students' critical thinking skills. The process portfolio assessment contributed to 

students' critical thinking skills by 24.3% and the other 75.7% was influenced by other 

factors outside the process portfolio assessment. 

The effect of process portfolio assessment on learning outcomes of student attitudes 

in classes applying process portfolio assessment in the guided inquiry model and without 

process portfolio assessment. Attitude learning outcomes were obtained from the posttest 

scores which were measured during the learning activities. The results of the ANOVA test 

of attitude learning outcomes can be seen in Table 5. 

 

Table 5. Summary of Anava Test Results of Differences in the Effect of Learning Models 

on Attitude Learning Outcomes 

Group Mean Sig. Information Conclusion 

Control Class 82.69 0.000 Sig < 0.05 Significantly 

different Experiment 

Class 

86 

 

Table 5 shows that there is a significant difference between the learning outcomes of 

attitudes in the experimental class by applying the process portfolio assessment in guided 

inquiry learning and the control class without process portfolio assessment, which means 

that there is an effect of applying the process portfolio assessment on student attitude 

learning outcomes, thus test followed by regression test. The results of the regression test 

can be seen in Table 6. 

 

Table 6. Regression Summary of Relationship between Process Portfolio Assessment and 

Student Attitude Learning Outcomes 

 Model B Sig. R. Square 

1 (Constant) 

Aseesmen Portfolio 

52.476 

0.425 

0.000 0.721 

 

Table 6 shows the regression equation for the relationship between the process 

portfolio assessment and the learning outcomes of experimental class students' attitudes, 

namely Y = 52.476 + 0.425X1, which means that there is a positive influence from the 

process portfolio assessment on student attitude learning outcomes, the higher the value 
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of the student process portfolio assessment, the results learning attitude of students will 

be higher as well. There is a significant relationship between the process portfolio 

assessment and student attitude learning outcomes. The process portfolio assessment 

contributed 72.1% to the learning outcomes of student attitudes and the other 27.9% was 

influenced by other factors outside the process portfolio assessment. 

The effect of process portfolio assessment on student skills learning outcomes in 

classes applying process portfolio assessment in the guided inquiry model and without 

process portfolio assessment. Skills learning outcomes are obtained from the posttest 

scores that are measured during the learning activities. The results of the Kruskal Wallis 

test for student skills learning outcomes can be seen in Table 7. 

 

Table 7. Summary of Kruskal Wallis Test Results for Differences in the Effect of Learning 

Models 

Group Mean Sig. Information Conclusion 

Control Class 73.91 0.027 Sig < 0.05 Significantly 

different Experiment 

Class 

77.30 

 

Table 7 shows that there is a significant difference between the results of learning 

skills in the experimental class that applies the process portfolio assessment in guided 

inquiry learning and the control class without process portfolio assessment. The differences 

in the learning outcomes of these skills indicate that there is an effect of applying the 

process portfolio assessment to the learning outcomes of student skills, thus the test is 

continued with a regression test. The results of the regression test can be seen in Table 8. 

 

Table 8. Regression Summary of the Relationship between Process Portfolio Assessment 

and Student Skills Learning Outcomes 

 Model B Sig. R Square 

1 (Constant) 

Aseesmen Portfolio 

20.040 

0.724 

0.000 0.586 

 

Table 8 shows the regression equation for the relationship between the process 

portfolio assessment and the learning outcomes of experimental class students' attitudes, 

namely Y = 20.040 + 0.724X1, which means that there is a positive influence from the 

process portfolio assessment on student skills learning outcomes, the higher  the value of 

the student process portfolio assessment, the results learning skills of students will be even 

higher. There is a significant relationship between the process portfolio assessment and 

student skills learning outcomes. The process portfolio assessment contributed 58.6% to 

student skills learning outcomes and the other 41.4% was influenced by other factors 

outside the process portfolio assessment. 

The influence of process portfolio assessment on critical thinking skills among 

students in classes applying process portfolio assessment in the guided inquiry model and 

classes that do not apply process portfolio assessment. The critical thinking skills of 

students who apply the process portfolio assessment are higher and significantly different 

from students in classes who do not apply the process portfolio assessment. There is a 

significant relationship between the process portfolio assessment and students' critical 

thinking skills as seen from the posttest corrected critical thinking skills in guided inquiry 

learning using process portfolio assessment. Process portfolio assessment has a positive 

influence on students' critical thinking skills. If the value of the process portfolio 

assessment is high, then the value of students' critical thinking skills will also be higher. 

The process portfolio assessment has an effect of 24.3% on students' critical thinking skills. 
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Students' critical thinking skills that are empowered are the skills of making 

arguments, doing deduction, doing induction, evaluating, deciding and carrying out actions. 

Students' critical thinking skills are empowered through learning activities using the syntax 

of the guided inquiry learning model because students are conditioned to learn using the 

scientific method and study systematically. Apart from learning activities using the guided 

inquiry model, in the experimental class students' critical thinking skills were also 

empowered through the task of making a process portfolio containing resumes and self-

reflection. 

In the early learning activities, students in the experimental class were given the task 

of making a resume that would train students' critical thinking skills in deduction, induction, 

and evaluation. The resume contains lecture material that will be studied. Students read, 

collect information, analyze and evaluate information, carry out deductions by 

characterizing and deducing the ways of reproduction of plants and animals and conducting 

induction by grouping plants and animals according to their similarities in characteristics 

and ways of reproduction. Literature review activities from book and internet sources 

require students to remember, retrieve and relate previously possessed knowledge and 

analyze this information to build new concepts, thus a resume made by students will be 

able to empower students' deduction, induction and evaluation skills. Tung & Chang (2009) 

stated that making resume is one way for students to read more, because by reading 

students will develop critical thinking skills. Literature reading activities help improve 

analytical skills so that they can empower critical thinking. 

In the final stages of learning activities, students in the experimental class reflect on 

the learning efforts that have been made during learning activities. This self-reflection 

activity is able to develop critical thinking skills in deciding and implementing an action that 

students will take to correct deficiencies in learning in subsequent learning. This is 

consistent with the results of Indriwati's research (2017) which shows that, through 

portfolio assessments carried out by students themselves, they are able to empower and 

make students self-directed learners so that students are able to organize and plan their 

own student learning activities, know what is needed and what is needed. must be done 

by students in order to carry out effective learning activities. The portfolio assessment 

process is carried out by the students themselves, colleagues and teachers. These three 

assessments will help teachers and students to determine new steps in improving their way 

of learning to improve students' critical thinking skills, thus students who apply process 

portfolio assessment in guided inquiry learning will have higher development of critical 

thinking skills than students who do not apply portfolio assessment. process. This 

statement is supported by the results of Hasanah's research (2016) which shows that 

learning inquiry with portfolios can improve critical thinking skills. 

The effect of process portfolio assessment on learning outcomes of student attitudes 

in classes that implement process portfolio assessment in the guided inquiry model and 

classes that do not apply process portfolio assessment. The learning outcomes of student 

attitudes in the experimental class that applied the process portfolio assessment in the 

guided inquiry model were higher and significantly different from the attitude learning 

outcomes in the control class without implementing the process portfolio assessment. there 

is a significant relationship between the process portfolio assessment and the learning 

outcomes of student attitudes in guided inquiry learning using process portfolio 

assessment. The higher the value of the student process portfolio assessment, the higher 

the learning outcomes of student attitudes. The process portfolio assessment has an effect 

of 72.1% on the learning outcomes of student attitudes. The results of learning attitudes 

are changes in student behavior that occur during and after the learning process includes 

several indicators of honest, disciplined, and cooperative attitudes. 

Student attitude learning outcomes are empowered through learning activities using 

the syntax of the guided inquiry learning model, besides that in the experimental class the 
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increase in student attitude learning outcomes is also obtained from their efforts to 

complete and collect process portfolios. Process portfolio documents that are capable of 

empowering attitude learning outcomes are making resumes independently and writing 

self-reflections. The task of making a resume provides an opportunity for students to better 

prepare themselves in learning, so that students have more 1) provision of knowledge, 2) 

are more prepared and be honest when facing exams, 3) practice discipline in studying, 

collect resumes and reflections, and 4) cooperate more when discussing and completing 

assignments. 

The final stage of the process portfolio assessment was that students in the 

experimental class were given the task of making self-reflections that could encourage 

students to become self-directed learners. Self-reflection will provide opportunities for 

students to review the learning they have done, identify learning difficulties, show evidence 

of learning outcomes, evaluate learning progress, and explain the next plan in learning to 

improve student learning outcomes (Greenstein, 2012). Writing self-reflection will also 

train students' honesty, so that students are able to know their learning deficiencies and 

plan to improve their learning. This is in accordance with Hasanah's research (2016) which 

shows that inquiry learning with a portfolio can improve student learning outcomes. 

Process portfolio assignments will foster students' positive attitudes towards subject 

matter. Students' positive attitudes towards subject matter will foster positive interest and 

enthusiasm for learning these subjects and foster motivation to learn, making it easier for 

students to absorb, understand and understand the lesson (Sholeh, 2011). The positive 

attitude of students towards the subject matter will affect the improvement of several 

attitude indicators such as honesty, discipline, and cooperation with students. 

The effect of process portfolio assessment on student skills learning outcomes in 

classes applying process portfolio assessment in the guided inquiry model and classes that 

do not apply process portfolio assessment. The results of learning skills in the experimental 

class that applied the process portfolio assessment in guided inquiry learning were higher 

and significantly different from the skills learning outcomes in the control class that did not 

apply the process portfolio assessment. there is a significant relationship between the 

process portfolio assessment and student skills learning outcomes in guided inquiry 

learning using process portfolio assessment. The higher the value of the student process 

portfolio assessment, the higher the learning outcomes of student skills. The process 

portfolio assessment has an effect of 58.6% on student skills learning outcomes. Skills 

learning outcomes are an assessment of students' abilities when making practicum reports 

and communicating the work results obtained in presentation activities. 

Student skills learning outcomes are empowered through learning activities that use 

the syntax of the guided inquiry learning model. Student skills learning outcomes in the 

experimental class were higher than the control class due to the application of a process 

portfolio assessment in the experimental class which contained resumes and self-reflection. 

Resumes in process portfolios provide more opportunities for students to read (Tung & 

Chang, 2009). Students who have more knowledge from their reading results will be able 

to empower their skills in communicating the knowledge they have acquired, both in writing 

in the form of lab reports and orally during presentations. Student skills in and be honest 

when facing exams, 3) practice discipline in studying, collect resumes and reflections, and 

4) cooperate more when discussing and completing assignments. 

The final stage of the process portfolio assessment was that students in the 

experimental class were given the task of making self-reflections that could encourage 

students to become self-directed learners. Self-reflection will provide opportunities for 

students to review the learning they have done, identify learning difficulties, show evidence 

of learning outcomes, evaluate learning progress, and explain the next plan in learning to 

improve student learning outcomes (Greenstein, 2012). Writing self-reflection will also 

train students' honesty, so that students are able to know their learning deficiencies and 
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plan to improve their learning. This is in accordance with Hasanah's research (2016) which 

shows that inquiry learning with a portfolio can improve student learning outcomes. 

Process portfolio assignments will foster students' positive attitudes towards subject 

matter. Students' positive attitudes towards subject matter will foster positive interest and 

enthusiasm for learning these subjects and foster motivation to learn, making it easier for 

students to absorb, understand and understand the lesson (Sholeh, 2011). The positive 

attitude of students towards the subject matter will affect the improvement of several 

attitude indicators such as honesty, discipline, and cooperation with students. 

The effect of process portfolio assessment on student skills learning outcomes in 

classes applying process portfolio assessment in the guided inquiry model and classes that 

do not apply process portfolio assessment. The results of learning skills in the experimental 

class that applied the process portfolio assessment in guided inquiry learning were higher 

and significantly different from the skills learning outcomes in the control class that did not 

apply the process portfolio assessment. there is a significant relationship between the 

process portfolio assessment and student skills learning outcomes in guided inquiry 

learning using process portfolio assessment. The higher the value of the student process 

portfolio assessment, the higher the learning outcomes of student skills. The process 

portfolio assessment has an effect of 58.6% on student skills learning outcomes. Skills 

learning outcomes are an assessment of students' abilities when making practicum reports 

and communicating the work results obtained in presentation activities. 

Student skills learning outcomes are empowered through learning activities that use 

the syntax of the guided inquiry learning model. Student skills learning outcomes in the 

experimental class were higher than the control class due to the application of a process 

portfolio assessment in the experimental class which contained resumes and self-reflection. 

Resumes in process portfolios provide more opportunities for students to read (Tung & 

Chang, 2009). Students who have more knowledge from their reading results will be able 

to empower their skills in communicating the knowledge they have acquired, both in writing 

in the form of lab reports and orally during presentations. Student skills in communicate 

their knowledge in the form of practicum reports and presentations to classes that apply 

process portfolios better than students in classes that do not apply process portfolios. The 

skills possessed by students are also influenced by the level of confidence possessed by 

students, because by making a process portfolio, students are confident to communicate 

their knowledge properly and correctly. The process portfolio is able to influence students' 

interest in maximizing their learning both independently, in discussions and in presenting 

the results of discussions in front of the class, therefore indirectly the application of process 

portfolio assessment can improve student learning outcomes. This is in accordance with 

the results of Riyanti's research (2014) which states that the application of portfolio 

assessment can improve student learning outcomes. 

The task of making self-reflection made by students in the experimental class 

provides more opportunities to empower students' SDL (Indriwati, 2017). Students review 

the learning they have done, identify learning difficulties, show evidence of learning 

outcomes, evaluate learning progress, and explain the next plan in learning to improve 

student learning outcomes (Greenstein, 2012), so that by self-reflection, students are able 

to find out their learning deficiencies and can develop further study plans to improve 

student skills learning outcomes 

 

Conclusion  

 

The application of process portfolio assessment in the guided inquiry model led to 

higher critical thinking skills and student biology learning outcomes. Application of process 

portfolio assessment in the guided inquiry model it needs to be given to students for at 

least 1 semester to be able to know correctly how student learning progresses and become 



 
 

Laili, et al.: Application of Process Portofolio Assessment Based on Guided Inquiry......| 207 

 
 

a way to improve critical thinking skills and student biology learning outcomes. The value 

of the process portfolio should be taken from the results of the student's own assessment, 

colleagues and teachers with a score ratio of 1: 1: 2, because it is able to motivate students 

to compile a process portfolio seriously, disciplined and responsible so that it will affect 

critical thinking skills, results learning attitudes, and the results of learning skills. 

 

  

References 

Abedl, F.E. & Alrababah, R. 2017. The effectiveness of Marzano’s dimensions of learning 

model in the tenth grade students acquisition of scientific concepts in science and 

the development of critical thinking skills and their attitude towards science. British 
Journal of Education, 5(1):76–84. www.eajournals.org   

Badan Standar Nasional Pendidikan. 2010. Paradigma Pendidikan Nasional Abad-XXI. 

Jakarta:BSNP. 

 

Chang, C.C., Chou, P.N., & Liang, C. 2018. Using eportfolio-based learning approach to 

facilitate knowledge sharing and creation among college students. Australasian 

Journal of Educational Technology, 34(1):30–41. https://doi.org/10.14742/ajet.2687  

 

Ennis, R.H. 2011. The Nature of Critical Thinking: An Outline of Critical Thinking 

Dispositions and Abilities. Emeritus Professor, University of Illinois.  

 

Frydenberg, M. & Andone, D. 2011. Learning for 21 st Century Skills. IEEE’s International 

Conference on Information Society (i-Society 2011), London, 27-29 Juni 2011, 

314–318, http://dx.doi.org/10.1109/i-Society18435.2011.5978460   

Greenstein, L. 2012. Assessing 21st Century Skills. USA: Corwin Press, Inc. 

 

Harni. 2020. Penerapan model pembelajaran inkuiri untuk meningkatkan motivasi dan hasil 

belajar siswa pada materi cahaya dan sifat-sifatnya di SD Negeri 2 Uebone. Jurnal 

Paedagogy, 8(2):181-189. https://doi.org/10.33394/jp.v8i2.3481  

 

Hasanah, U. 2016. Pengaruh Pembelajaran Inkuiri dengan Asesmen Portofolio terhadap 

Keterampilan Berpikir Kritis, Berpikir Kreatif dan Hasil Belajar Mahasiswa. Tesis tidak 

diterbitkan. Malang: FMIPA UM. 

 

Heriyawati, D.F. 2020. Portfolio assessment: Learning outcomes and students’ attitudes. 

Studies in English Language and Education, 7(1):141–153. https://doi.org/10. 

24815/siele.v7i1.15169  

 

Holden, D.S. 2015. Pengaruh model pembelajaran inkuiri terbimbing berbasis eksperimen 

riil dan laboratorium virtual terhadap hasil belajar fisika mahasiswa. Jurnal 

Pendidikan dan Kebudayaan, 21(3):299-315.  

 

Hosnan, M. 2014. Pendekatan Saintifik dan Konstekstual dalam Pembelajaran Abad 21. 

Bogor: Ghalia Indonesia. 

 

Indriwati, S.E. 2017. Building Self-directed Learner Through Authentic Assessment. 

International Conference On Education, 829-835. 

 

http://www.eajournals.org/
https://doi.org/10.14742/ajet.2687
http://dx.doi.org/10.1109/i-Society18435.2011.5978460
https://doi.org/10.33394/jp.v8i2.3481
https://doi.org/10.%2024815/siele.v7i1.15169
https://doi.org/10.%2024815/siele.v7i1.15169


 
 

208 | JIPI (Jurnal IPA dan Pembelajaran IPA) 7(3), p.190-209, 2023 
 

Kicken, W., Brand-Gruwel, S., Van Merrienboer, J.J.G., & Slot, W. 2009. Design and 

evaluation of a development portfolio: how to improve students’ self-directed learning 

skills. Instructional Science, 37:453-473. https://doi.org/10.1007/s11251-008-

9058-5    

 

Lewis, L. 2017. Eportfolio as pedagogy: threshold concepts for curriculum design. E-

Learning and Digital Media, 14(1–2):72–85. https://doi.org/10.1177/204275301 

7694497  

 

Lismawati, Hasnunidah, N., & Abdurrahman. 2021. Design and validation of science student 

worksheet based on argument driven inquiry to improve argumentation skills for 

Junior High School students. JIPI (Jurnal IPA dan Pembelajaran IPA), 5(3):250-258  

http://dx.doi.org/10.24815/jipi.v5i3.22079   

 

Mareta, B., Amara, D., Mayang, D., Arya, E., & Eva, N. 2021. Pengaruh Asesmen Portofolio 

Terhadap Peningkatan Motivasi dan Prestasi Belajar Siswa. Prosiding Seminar 

Nasional Psikologi dan Ilmu Pedidikan Fakultas Ilmu Psikolog Universitas Negeri 

Malang 10 April 2021. 86-96. 

 

Markaban. 2008. Model Penemuan Terbimbing pada Pembelajara Matematika SMK. 

Yogyakarta: Pusat Pengembangan dan Pemberdayaan Pendidikan dan Tenaga 

Kependidikan Matematika. 

 

McMillan, J.H. 2007. Classroom Asesmens: Principles and Practice for Effective Standards-

Based Instruction. USA: Virginia Commonwealth University. 

Mhlauli, M.B. & Kgosidialwa, K. 2016. The use of a portfolio to enhance authentic 

assessment among in-service student-teachers’ in social studies education at the 

University of Botswana. Journal of Education and Human Development, 5(3):84–96. 
https://doi.org/10.15640/jehd.v5n3a10  

Pratiwi, S.N., Cari, C., & Aminah, N.S. 2019. Pembelajaran IPA abad 21 dengan literasi 

sains siswa. Jurnal Materi dan Pembelajaran Fisika (JMPF), 9(1):34-42. 

https://jurnal.uns.ac.id/jmpf/article/view/31612  

 

Purwanto, N. 2009. Prinsip-Prinsip dan Teknik Evaluasi Pengajaran. Bandung: PT Rosda 

Karya. 

 

Rahmawati, T., Suhanda, H., Sabila, F.I.A., & Suryatna, A. 2022. Implementation of 

practicum worksheets based on guided inquiryon the topic of colloids to improve 

students science process. JIPI (Jurnal IPA dan Pembelajaran IPA), 6(4):409-422. 

https://doi.org/10.24815/jipi.v6i4.28354  

 

Riyanti, B. 2014. Pengaruh Model Pembelajaran Portofolio terhadap Hasil Belajar pada 

Konsep Sistem Reproduksi. Skripsi tidak diterbitkan. Jakarta: UIN Syarif 

Hidayatullah. 

 

Shair, A.A., Abdul, A., Wiam, M., & Shalan, I.A. 2014. Using portfolio for developing critical 

thinking skills in EFL classroom. Journal of Educational Sciences, 22(2):49-76. 

https://search.emarefa.net/detail/BIM-680783   

 

Sholeh, M.H. 2011. Standar Mutu Penilaian dalam Kelas. Yogyakarta: Diva Press. 

https://doi.org/10.1007/s11251-008-9058-5
https://doi.org/10.1007/s11251-008-9058-5
https://doi.org/10.1177/204275301%207694497
https://doi.org/10.1177/204275301%207694497
http://dx.doi.org/10.24815/jipi.v5i3.22079
https://doi.org/10.15640/jehd.v5n3a10
https://jurnal.uns.ac.id/jmpf/article/view/31612
https://doi.org/10.24815/jipi.v6i4.28354
https://search.emarefa.net/detail/BIM-680783


 
 

Laili, et al.: Application of Process Portofolio Assessment Based on Guided Inquiry......| 209 

 
 

 

Sokolowski, A. 2018. Scientific Inquiry in Mathematics-Theory and Practice. Switzerland: 

Spinger International Publishing AG part of Spinger Nature 

 

Strickland, D.S. 2004. The Effects of The Teacher’s Use of Guided Inquiry in The Fifth Grade 

Classroom. Electronic Thesis. Florida: University of Central Florida. 

 

Sudjana, N. 2014. Penelitian Hasil Proses Belajar Mengajar. Bandung: Remaja Rosdakarya.  

 

Susilowati, W. 2020. Meta-analisis pengaruh model inquiry learning terhadap keterampilan 

berpikir kritis pada mata pembelajaran tematik. Jurnal Ilmiah Pendidikan Profesi 

Guru, 3(1):211-216. https://doi.org/10.23887/jippg.v3i1.28193   

 

Totter, A. & Wyss, C. 2019. Opportunities and challenges of e-portfolios in teacher 

education. Lessons learnt. REM-Research on Education and Media, 11(1):69–75. 

https://doi.org/10.2478/rem-2019-0010  

 

Tung, S.J. & Chang, S.Y. 2009. Developing critical thinking through literature reading. Feng 

Chia. Journal of Humanities and Social Sciences, 19:287-317. 

 

Zulfikar, T. 2018. The making of Indonesian education: An overview on empowering 

Indonesian teachers. Journal of Indonesian Social Sciences and Humanities, 2:13–

39. https://doi.org/10.14203/jissh.v2i0.19  

 

https://doi.org/10.23887/jippg.v3i1.28193
https://doi.org/10.2478/rem-2019-0010
https://doi.org/10.14203/jissh.v2i0.19


 JIPI (Jurnal IPA dan Pembelajaran IPA)                  7(3), p.210-233, (2023) 

p_ISSN: 2614-0500  e_ISSN: 2620-553X  
URL: http://jurnal.usk.ac.id/JIPI/index              DOI: dx.doi.org/10.24815/jipi.v7i2.32054 

    
   
 

210 | JIPI (Jurnal IPA dan Pembelajaran IPA) 7(3), p.210-233, 2023 
 

Development of Chatbot Learning Media on Earth Rotation 

and Revolution Materials for Grade 6                                         
Elementary School Students 

 

Nuri Seftiani Rosmiati*, Atep Sujana, Ani Nur Aeni 
 

Primary Teacher Education, UPI Kampus Sumedang, Universitas Pendidikan Indonesia,                 
Sumedang, Indonesia 

 
*Email: seftianinuri@gmail.com 

  

   
Article History: 
Received date: May 17, 2023 
Received in revised from: July 13, 2023 
Accepted date: July 31, 2023 
Available online: September 2, 2023 
 
 
Citation:  
Rosmiati, N.S., Sujana, A., & Aeni, A.N. 
2023. Development of chatbot learning 
media on earth rotation and revolution 
materials for grade 6 Elementary School 

students. JIPI (Jurnal IPA dan Pembelajaran 
IPA), 7(3):210-233. 

 Abstract. Difficulties are often found during the learning 

process. Therefore, learning media is very crucial in learning 
activities. With the existence of learning media can support 
teachers when providing learning to students. Chatbot 
learning media is one of the media that can help improve 
student learning outcomes. The purpose of this study was to 
find out and then describe the characteristics and analyze the 

truth pf increasing learning outcomes of grade VI students 
through the development of interactive print media in the 
material rotation and revolutation of earth. Researchers used 
the research and development (R&D) method in this study. 
The 4D (four-D) development model previously described by 
Thiagarajan became the procedural model chosen by the 
researcher. The final score obtained in this study was 4.15 
from media experts, 4.56 material experts, 4.8 teacher 
responses, and 4.58 student trial results. The overall 
validation score and trial of chatbot learning media is 4.58 
which is included in the very good category and is very 
feasible to use as a learning media tool in grade 6 "earth 
rotation and revolution" material in elementary schools. 
Keywords: media learning, chatbot, learning outcomes 

 

 
 

Introduction 

Teachers and students are the most important thing in the occurrence of the 

learning process. Teachers have the duty to teach their students, meanwhile students are 

in charge of learning. Teaching is conveying things to a person or a group of people with 

the intention that they understand what the educator conveyed to them (Depdikbud, 

1982). The meaning of "learn" itself is a method of changing nature by doing activities with 

the surrounding environment (Hamalik, 1990). While learning is usually considered as the 

method, which has various components that are related in order to achieve the expected 

thing. Some of the components include: objectives, teaching material, method, 

tools/medium, and evaluation (Ali, 1992). Therefore, each interaction of these systems 

determines the effectiveness of learning. 

Learning media is very crucial in learning activities. With the existence of learning 

media, it can support teachers when providing learning to students. Difficulties 

encountered when implementing the learning process will also be assisted through the 

existence of learning media, learning media can also be utilised by students when carrying 

out the learning process. It is intended that students can find it easy during the learning 

process and achieve the purpose of learning itself, in this case it is cognitive learning 

http://jurnal.usk.ac.id/JIPI/index
https://dx.doi.org/10.24815/jipi.v7i3.32054
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outcomes. Students who have problems or difficulties during learning can be simplified by 

getting help through the media (Astuti, et al., 2019). Thus, learning media is really needed 

to facilitate the learning process of students. 

This 21st century education requires a teacher who has synchronised skills, namely 

using the development of information and communication technology in accordance with 

developments in this digital era. Due to this, an educator or teacher must always be able 

to adapt to the times, in terms of the development of technology in the world of education. 

Nowadays, computer learning media acts as an intermediary for teachers or educators with 

students in building understanding related to learning material more effectively and 

efficiently than before as expressed by Yusuf & Subaer (2013).  Therefore, to use learning 

materials effectively and efficiently, teachers need excellent skills to adapt to technology 

development and have the ability to create and use learning media very well. 

Based on data obtained by researchers on Thursday, November 10, 2022 sourced 

from 6th grade students at one of the elementary schools in Sumedang, it shows that there 

are still students who face difficulties when learning the material of "earth rotation and 

revolution” in science subjects. Students consider the lesson difficult and boring because 

the learning media used is not varied. Books tend to be utilised by teachers and students 

to become learning media. In fact, utilising varied learning media during the learning 

process can help the implementation of learning to the fullest. The lack of motivation from 

students when learning also makes students experience obstacles to understanding 

learning, in this case the material of "earth rotation and revolution”. conveyed that the 

difficulties felt cause the results of student learning to be less than optimal and can cause 

some indicators to be difficult to achieve which is one of the objective components of the 

basic component or KD. 

Chatbot learning media is one of the media that can help improve student learning 

outcomes. (Sekarwati, et al.,  2021) explains that the chatbot itself is a computer program 

that was developed in order to display dialog with users using a website via the internet 

network. This chatbot is a computer program intended to make users feel as if they are 

communicating with humans. Even though in reality the user is communicating using a 

machine. The word chatbot refers to a bot that works in a web application combined with 

other external structures. This chatbot is one of the forms of intelligence created based on 

natural language processing (NLP), one of the branches of artificial intelligence (AI). There 

are 2 main elements that form the basis of this chatbot, namely the word "chat" which 

means chats and bot which consists of data which is then combined to form an intelligence 

program. Chatbot will answer based on questions or text typed by the user. 

A number of previous studies were found that were in accordance with the research 

that the researchers were doing, including those conducted (Parina, et al., 2022), the 

research that has been carried out shows that chatbots can help elementary school 

students to carry out learning more interactively and adapt to digital developments at this 

time. It is evident from the validation results that those who answered strongly agreed 

amounted to 53%, agreed 26%, disagreed 14%, and those who answered disagree 

amounted to 14% with a total of 26 respondents. Based on the research that has been 

done, it can be concluded that 79% of respondents said that this chatbot is suitable for use 

as a learning medium. Based on research conducted by He & Xin (2021) was found that 

out of a total of 29 students, 79.5% agreed that the chatbot was easy to use, 89.6% agreed 

that the chatbot was user-friendly, 89.7% agreed that the chatbot functioned well, 75.9% 

enjoyed using the chatbot, and overall 82.8% were satisfied with the chatbot. The use of 

chatbot learning media has a positive impact on the learning process, including providing 

an increase in student learning outcomes (Vanichvasin, 2021). Chatbot learning media is 

a new learning media that is in accordance with current technological developments aimed 

at supporting students in the learning process (Tamayo, et al., 2020). After the 

implementation of a chatbot-based learning approach, the results show the potential that 
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can be generated for teachers and students (Burkhard, et al., 2022). After attending 

training in digital chatbot training activities, chatbot media can help increase creativity from 

teachers to support the learning process (Dewi, et al., 2022). A study conducted by Jain 

(2019) states that cat pots that are built with a certain topic can answer various kinds of 

questions about that topic so that it can make human work easier.  

The research discussed above has a match with the research that researchers are 

currently carrying out. These matches include a) Research conducted in the world of 

education and b) Developing chatbot media as a learning medium. Meanwhile, these two 

studies have differences, including: a) The learning material in the research conducted by 

the researcher focuses on science subjects on earth rotation and revolution, b) the target 

research object focuses on all students in the elementary school, while the researcher 

focuses on teachers and grade 6 elementary school students adjusted to the material of 

the chatbot created, and c) the chatbot media that we developed is a technology-based 

learning media that is bite-size, measurable, and fun with an attractive chatbot display and 

interesting features so that students can carry out fun learning activities. Interesting 

images, animations, and videos are part of the features in the chatbot to attract students' 

attention in using this chatbot where it did not exist in the research that had been carried 

out before this research. The purpose of this study was to find out and then describe the 

characteristics and analyze the truth pf increasing learning outcomes of grade VI students 

through the development of interactive print media in the material rotation and revolutation 

of earth. 

 

Methods 

Research Methods and Development Model 

1. Research Methods 

Researchers used the research and development (R&D) method in this study. Hanafi 

(2017) revealed that the R&D is a method to produce a product and then tested the 

effectiveness of the method. The objects examined in this study include the characteristics 

of students in learning science material learning resources teaching materials and learning 

media used bt elementary school students in grade VI for the 2022/2023 academic year in 

one of the elementary school in Sumedang, West Java. 

2. Development Model 

The 4D (four-D) development model previously described by Thiagarajan became 

the procedural model chosen by the researcher. The four stages contained in this 

development model include define, design, development and dissemination. The final result 

of this study is a chatbot that is used as a learning medium in the science subject rotation 

and revolutation of earth for grade 6 elementary school students. 

The following are the stages of the 4D development model. 
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Figure 1. The 4D development model (four-D) 

1. Define 

This defining part is done in order to determine and define what things are needed 

during the implementation of learning and combine various information related to the 

product to be made. In this defining part, analysis is carried out as a way to find out what 

is needed for the learning media that will be developed. Data collection is carried out as 

the basis for making learning media to be developed. The goal is that the results of the 

development of learning media will be suitable or in accordance with the needs of users. 

2. Design  

The design carried out at this stage is intended to determine the design of the media 

to be made. Starting from the preparation of what content will be included in the media, 

designing the content of the material, and other things that must be adjusted to the 

defining stage that has been done before. 

3. Development  

Based on the planning that has been carried out, the development process is utilised 

based on the study of needs and theoretical research, this has the aim that the media 

produced can meet the interests of users. The purpose of doing these stages is to be able 

to produce chatbot learning media that has been designed before. At this stage, the 

learning media must go through the stages of revision and validation from experts and 

have been tested on students who are the target of this research. 

At this stage, media trials that have been made and observations to teachers and 

grade 6 elementary school students are carried out to determine the success of the 

products produced. The purpose of carrying out this stage is so that the results of the 

assessment and response from teachers and students in the media can be known. The 

resulting data will be processed and then used as material for improvement of the products 

made. 

4. Dissemination  

After revising the development of learning media that has been made, the next 

stage is the dissemination of chatbot learning media by socialising to the target of making 

this chatbot learning media. However, in this study, the dissemination stage was carried 

out simultaneously when research was carried out in elementary schools. Because this 

chatbot learning media is in the form of a website so that the link that has previously been 

distributed to the School when revised does not need to change the link. However, the 

content in it will change according to the revisions that have been carried out. 

This research was conducted in two elementary schools. The two elementary schools 

chosen were SDN Cikole and SDN Sukalerang 1 which are located in the Cimalaka area, 

Sumedang. The time used in this study ranged from 2 months starting on November 29, 

2022 after the issuance of the decree until January 25, 2023. In this study, the techniques 

used were interviews, observations, questionnaires and documentation. While observation 

guidelines, interview guidelines, material expert validation surveys, media expert validation 

surveys and limited field-test instruments are used as research instruments in this study. 

Define Dissemination  Development  Design  
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Collection techniques and Research instruments 

1. Collection Techniques 

Research conducted by researchers using interview techniques, expert validation, 

questionnaires, and documentation. Interviews were conducted by researchers with one of 

the students at an elementary school in Sumedang regarding student activities in learning, 

access to technology, and the student's preferences. After the interview, the researcher 

continued with the process of creating a chatbot based on the results of the answers from 

the previous student interviews. The results of the products that have been made are then 

validated by material experts and media experts to determine the feasibility of the products 

made before the dissemination stage is carried out. Product revisions were made based on 

input from material experts and media experts. Tahapan selanjutnya yakni penyebaran ke 

sekolah dasar yang menjadi target dari penelitian ini. The researcher explained the product 

to the elementary school teachers and asked the teachers to fill out a questionnaire and 

provide input regarding the product which is useful for the data in this study. Apart from 

teachers, researchers also conducted product trials on students who were the main 

subjects in this study. After the trial was carried out, students were asked to fill out a 

questionnaire regarding the product they had tried. Product distribution and questionnaire 

filling were carried out in two different elementary schools, namely SDN Cikole and SDN 

Sukalerang 1, with a total of 21 teachers. Meanwhile, the trial was conducted on 20 grade 

VI elementary school students at SDN Cikole. During research activities, documentation is 

also carried out that can be used as research evidence which is attached to the research 

attachment section. 

2. Research Instruments 

a. Interview 

Revealed that in interviews there are two ways that are usually used, namely the 

structured method and the unstructured method and can be done face to face or telephone 

(Sugiyono, 2014). In this study, the researcher used an unstructured interview technique, 

namely only asking an outline  by the informant. This is in line with what was conveyed by 

Arikunto (2013) that unstructured interviews are interview guidelines used to ask only an 

outline. Most of the results obtained in this interview were obtained from listening to what 

was conveyed by the informant. Interviews conducted by researchers aimed to find out the 

responses of students regarding student activities in learning, access to technology, and 

the preferences of these students. 

b. Media validation sheet 

This media validation sheet is intended as a tool to determine the feasibility level of 

the media being developed. This validation is carried out by the lecturer as a validator 

before the product is distributed and used. In this study, the media developed was stated 

to be very good and very feasible to use. 

c. Material validation sheet 
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This material validation sheet is intended as a tool to determine the feasibility level 

of the material used in the product being developed. This validation is carried out by the 

lecturer as a validator before the product is distributed and used. In this study, the material 

developed was stated to be very good and very feasible to use. 

d. Questionnaire 

In this study, the questionnaire was intended for teachers and students who were 

involved in the research. The purpose of this questionnaire is to find out the response from 

teachers and students to the product being developed and to find out the effectiveness of 

using this media after the learning process is carried out. 

e. Documentation 

Documentation is one technique that can be used to obtain research data. The 

documentation used in this research is taking pictures during the product distribution 

process. 

Processing Techniques, Analysis and Data Validation 

1. Data Processing Techniques 

Quantitative and qualitative are combined analysis techniques in this study. 

(Sugiyono, 2017). Qualitative data can be defined as data obtained after carrying out 

observation activities, teacher and student interviews, and opinions and input based on 

questionnaires filled out by expert validators. Meanwhile, quantitative data itself is obtained 

based on the acquisition of questionnaire filling scores from material experts, media 

experts, and students as test subjects.  

Responses from product validation from material experts, media, teachers and students 

are in the form of questionnaires with 5 options (Widoyoko, 2016), namely very good (5), 

good (4), quite good (3), less good (2), and very less (1). Table 1 below shows the analysis 

of product validation data using a five-scale transformation. 

 

Table 1. The intervals and categories for product validation 

No Intervals Category 

1. > 4,2 Very good 

2. 3,4 < X ≤ 4,2 Good 

3. 2,6 < X ≤ 3,4 Enough 

4. 1,7 < X ≤ 2,6 Not good 

5. ≤ 1,8 Very less 

 

 (Widoyoko, 2016) 
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2. Data analysis 

Sugiyono (2015) revealed that data analysis is a search and compilation of data 

that is carried out systematically so that later it can be informed. This study uses three 

stages of the data analysis process, namely data reduction, data presentation and 

conclusion. Data reduction is the process of data analysis in which there are activities of 

summarizing, choosing the main things, focusing on what things are considered important. 

This data reduction was carried out to help researchers carry out the next data collection 

stage. Next is the presentation of data where this is carried out to understand what 

happened and continue further activities based on what has been understood. Data 

inference, namely taking what is the core of the data that has been obtained to then be 

presented. Sugiyono (2015) revealed that data inference is a short statement but has a 

broad scope. 

3. Validasi Data 

Validation carried out by researchers takes various forms, namely as follows: 

a.  Member check 

This member check is a review of data or information that has been obtained. 

Member check validation in this study was carried out by media expert lecturers and 

material expert lecturers in this case material on Natural Sciences. 

b.  Expert opinion 

Hanifah (2024) said that expert opinion is asking for advice, opinions from experts 

in a particular field. In this study, the expert opinion is the supervising lecturer and 

elementary school teacher.  

Using two validations in this study is intended so that researchers obtain valid and 

accountable data. 

 

Results and Discussion 

 

Characteristics of chatbot learning media development design on the earth rotation 

and revolution material 

 

Define Stage 

This stage is carried out with the aim of combining various explanations related to 

chatbots to assist in the development and identification of problems that usually occur in 

learning activities which will become the foundation for the development of this chatbot 

media. Aryani & Nugroho, (2022) revealed that the observation stage is intended to 

examine more deeply the learning media to be developed. The results of interviews that 

have been carried out by Arif & Muthoharoh, (2021) show that science teachers have hopes 

for a device that can help the learning process and support the learning process to be 

better besides textbooks, besides that students also hope that learning is more interesting 

so that it is not boring.  At this stage, interviews and observations were carried out by 

researchers to grade 6 students at SDN in Sumedang on November 10, 2022. Mursidi, et 
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al. (2022) states that there are 6 steps carried out at this stage, namely 1) initial analysis, 

2) student analysis, 3) task analysis, 4) concept analysis, 5) specification of learning 

objectives, and 6) making research guidelines. The steps that have been carried out by 

researchers at this stage are described as follows: 

1. Initial analysis 

This is intended so that it can be found and determined what is the main problem 

at hand. The results of interviews and observations that have been made show that 1) 

Students tend to use ordinary books as media or learning resources, 2) Students 

consider lessons difficult and boring because the learning media used are not varied, 

3) Low enthusiasm from students when doing learning which causes students to feel 

obstacles to understanding learning, 4) Students experience obstacles to mastering 

earth rotation and revolution material. (Wahyuni, et al., 2022) revealed that there is a 

need for learning media that supports solar system learning so that it can be completed 

properly. Based on interviews and observations that have been carried out, it is found 

that student learning is still dominated by lecture methods, discussions, and 

assignments that are carried out repeatedly so that students experience difficulties in 

learning (Supriadi, et al., 2022). Lewar & Suhartini, (2023) revealed that books, 

PowerPoint, and videos alone are still not enough to help improve student learning 

outcomes. The problem chosen in this study is that grade 6 students still have difficulty 

mastering the earth rotation and revolution material. 

2. Student analysis 

This is intended to find out the characteristics of students. According to the 

researcher's observation, 6th grade students have an average age of 11-12 years. At 

this age, students are usually in the concrete operational stage, this stage is a stage 

where a child usually experiences the development of logical thinking, but is still limited 

by concrete objects, and has the ability to carry out conservation activities. Grade 6 

students have varied learning tendencies including visual, auditory, and kinesthetic. 

This student study is used as a foundation for making interactive chatbot media in 

terms of colour selection, images, videos, and other media support components used 

in the development of this chatbot media. 

3. Task analysis 

Detailing all the tasks required based on the teaching material contained in KI 

and KD 3.8 regarding the rotation and revolution of the earth. This chatbot development 

uses the material contained in the science subject KD 3.8 regarding the rotation and 

revolution of the earth in Theme 8: My Earth, Sub-theme 1: Time differences and their 

effects. 

4. Concept analysis 

Carried out in order to determine what material is to be used in the development 

of chatbot products that are adjusted based on KI. 

5. Specification of learning objectives, core competencies and basic competencies 

Specification of learning objectives, KI or core competencies and KD or basic 

competencies in grade 6 science subjects in the 2013 Curriculum are the basis for the 

specification of these learning objectives. The purpose of doing this is to make it easier 

for students to carry out the thematic learning process, in this case in KD 3.8 science 

content regarding the rotation and revolution of the earth. 

6. Making research guidelines 

Product feasibility validation sheets conducted by media experts and material 

experts, teachers and student response questionnaires to interactive chat-bots were 

prepared as instruments of the research to be carried out. 
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Design Stage 

This design stage is carried out by researchers who are adjusted based on the 

acquisition of a needs assessment. (Mursidi, et al., 2022) said that this design stage is 

divided into two stages, namely the material design stage and the display design. The 

preparation of learning objectives must be tailored to the needs of students (Indriaty, 

2018). This stage will produce a design of learning stages (Kurniawan & Dewi, 2017). 

Bungawati & Rahmadani (2023) revealed that the objectives of learning were arranged 

based on the basic competencies contained in the student book. The following stages 

carried out by researchers are described in the following activities. 

1. Material design 

Researchers design what will be used as material in the chatbot. The material is 

displayed using 1) reading text, 2) images, 3) videos, 4) games, and 5) quizzes as 

assessment materials in order to help determine the extent of understanding from students 

after using this chatbot. 

The reading material in this chatbot contains all the material about the rotation and 

revolution of the earth. The material is opened first with questions about the reasons for 

the occurrence of day and night which are stimulus materials so that students are 

interested in continuing to enter the learning material stage. In the opening section, the 

display is accompanied by an opening audio. Then proceed with a short story that is still 

related to the occurrence of day and night. Only after that learners will know what is the 

reason for the occurrence of day and night. After this, learners are invited to explore the 

world of rotation and revolution of the earth, starting from what is rotation and earth to 

the impacts that result in the rotation and revolution of the earth. Learners are given the 

freedom to choose to explore the country they want first. 

The entire explanation of the material is supported by an attractive display assisted 

by images so that boredom that can be felt by students can be avoided. Besides that, the 

images contained in the material are also suitable for use by elementary school students 

considering the characteristics of students at this age are at the level of concrete thinking 

(Azwar, 2002). This chatbot strives to help learners experience learning in a fun way. 

Concrete images and illustrations are used to explain the material. As explained by (Rahmi 

& Hijriati, 2021) that concrete images and illustrations are utilised as facilities for the 

developmental stages of elementary school students at the concrete operational stage. 

Earth rotation material in the form of videos from YouTube is included as opening material 

for earth rotation before students get a more detailed explanation. Games used in this 

chatbot are in the form of quizzes that are still related to learning materials related to the 

rotation and revolution of the earth which is the main discussion of the chatbot. Each quiz 

that is made is always displayed along with images related to the quiz material, the images 

used are intended so that students do not feel bored while doing the quiz. The existence 

of quizzes or practice questions on the chatbot helps to measure the extent of 

understanding from students. 

2. Display design 

There are four components in the chatbot that will be made, namely the introduction 

(chatbot introduction, attendance, chatbot opening, stimulus material), core material, 

exercises, and fun rooms. In this fun room contains features that are made as 

entertainment from students while using the chatbot. The contents of the fun room are 

made fun but still related to the core of the material created. In this fun room, students 

can listen to songs related to the solar system, then watch short films that are still related 

to the solar system, see unique facts related to the solar system, and play games in the 

form of quizzes that are still related to chatbot learning material. This chatbot can be 

displayed via cellphone or laptop with a display that is not much different, the only 

difference is the background. The colours used in this chatbot are a combination of brown 

and green colours with brown dominating.  
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Development Stage 

The prototype development method was chosen in this development stage which 

was then carried out in the assessment stage by expert validators and then tested on 

students. After the product trials were carried out by students, then students were asked 

to fill out a questionnaire. Questionnaires are used to find out students’ opinions after using 

the product (Rezeki & Kamaludin, 2023). Prototype itself is a software development method 

in the form of a physical model of system work intended as an early version of a system 

(Ogedebe & Jacob, 2012). Prototype development that is useful for students is considered 

as important for good learning activities (Asy’ari, et al., 2019). The prototype that has been 

developed will then go through a validation process by experts. This is carried out to 

determine the level of validity of the prototype. The creation of this chatbot is carried out 

on the website https://smojo.ai/editor after previously registering on the website that has 

been provided. In developing this learning media, the canva application is used to create 

animations and learning materials needed as materials in making this product. Interactive 

chatbot media as a result of the development that has been done can be accessed through 

https://app.smojo.org/seftiani11/romi. The chatbot learning media that researchers have 

developed can be observed in the display below. 

 
 

     Figure 2. ROMI (Earth rotation and rotation) chatbot on laptop display 

 

https://smojo.ai/editor
https://app.smojo.org/seftiani11/romi
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Figure 3. ROMI (Earth rotation and rotation) chatbot on mobile display 

 

The process in making ROMI (Earth Rotation and Revolution) chatbot is as follows: 

 

 

 

 

 

 

 

 

  

 

 

 

 

Figure 4. ROMI (Earth Rotation and Revolution) chatbot creation process 

 

The process of making the ROMI chatbot is divided into 6 stages, the following is the 

explanation: 

 

1. Determining goals 

The first stage that is done first is setting goals. The purpose of doing this 

stage is to help achieve what is the goal of the product to be made. Through this 

stage, the compatibility between products and goals can be realised. 

2. Creation of design thinking 

Determining goals 

 

Creation of design 

thinking 

 

Gamification 

 

Material preparation 

 

Animation creation 

on Canva 

 

Creation of a 

chatbot on the 

website 
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Design thinking is part of the stages for making this chatbot learning media. There 

are three stages in making this design thinking, including the creation of learner personas, 

making effective learning flows and making effective conversation patterns for effective 

learning. 

Identification of student personas, this stage is carried out in order to better 

understand the mindset of students or users of the chatbot learning media to be created. 

This will be the basic foundation for designing the learning flow. 

Designing an effective learning flow, this is the learning flow of students to know, 

understand, and master learning materials. The goal is to facilitate the design of student 

learning paths from zero to awareness, literacy, and mastery. 

 

 
 

Figure 5. Components of an effective learning pathway 

 

In this stage, the researcher already has a clear picture of the effective learning 

flow, what needs to be done next is to create a conversation flow according to the learning 

flow and learner personas that have been owned. 

 

 
 

Figure 6. Effective conversation flow 

 

3. Gamification 

Gamification is a design methodology based on human motivation in the 

development of a process. It usually focuses on the strategy of using fun and engaging 

elements found in games into the application's user journey. Gamification aims to make 

the chatbot interesting and viral. 
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4. Material preparation 

The next stage is the preparation of learning materials that contain materials 

that are in accordance with the material that researchers have previously taken, 

namely the rotation and revolution of the earth. The material is adjusted to the 

abilities of the students and it ih hoped that the objectives of learning can be realized 

through the learning process carried out (Nurrita, 2018). 

5. Animation creation on Canva 

Through this Canva application, researchers create animations in the form 

of images and gifs that will later be used in the chatbot.  The animations made 

include the avatar that will be used by the chatbot, the background or background 

that will be used in the chatbot, the opening and closing of the chatbot, the content 

of the chatbot material, and other things that are needed as a complement to the 

chatbot. 

 
 

Figure 7. The editing process of chatbot material 

 

6. Creation of a chatbot on the website 

After all the materials are ready, the next step is to start the process of making 

chatbots through the existing website.  
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Figure 8. The editing process of ROMI chatbot 

 

 

Dissemination  Stage 

1. Media validation of ROMI Chatbot 

Media expert validation was conducted on January 2, 2023. Giving value by the 

validator to the chatbot was carried out through filling out a questionnaire that had been 

prepared by the researcher beforehand. Validators assess aspects of design, material, 

neatness and usability of the chatbot that has been developed. The results obtained from 

media validation obtained an average score of 4.2 where the value is included in the very 

good category in accordance with those contained in the criteria for feasibility of value by 

(Widoyoko, 2016). Media experts stated that this Chatbot is suitable for use with notes. 

 

2. Material validation of ROMI Chatbot 

Material expert validation was conducted on January 18, 2023. The validator gave 

value to the chatbot through filling out a questionnaire that had been prepared by the 
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researcher beforehand. Validators assess aspects of content eligibility, material accuracy, 

linguistic feasibility, and encouraging curiosity. The acquisition obtained from the validator 

is an average score of 4.45 where the value is included in the very good category adjusted 

to those contained in the criteria for feasibility of value by (Widoyoko, 2016). The material 

expert stated that this chatbot is suitable for use with notes.  

3. Validation of teacher responses 

21 teachers from two different elementary schools, SDN Cikole and SDN Sukalerang 

1, validated the chatbot. Validation at the two elementary schools was carried out on 

different days. On Friday, January 13, 2023 and Tuesday, January 17, 2023. The product 

aspects to be evaluated are appearance, language use, and usefulness in learning. Based 

on the validation conducted by the teacher, the average score is 4.8 where the value is 

included in the very good category according to the score eligibility criteria by (Widoyoko, 

2016). states that this chatbot learning media is suitable for use. 

 

4. Product trials 

Trials were carried out related to chatbot product made to 20 grade 6 elementary 

school students who were the targets of this research. This trial was carried out only to 

test the readability of the media. Students use the chatbot learning media that has been 

made for further filling out the questionnaire. The score obtained from this trial was 4.82 

which stated that students could understand the material well through the use of chatbot 

media. This shows that this chatbot is included in the very feasible category for students 

to use in learning according to the eligibility criteria scored by (Widoyoko, 2016). 

 

After researchers conducted validation and trials to media experts, material, 

teachers, and elementary school students, there were inputs that could be used as material 

for improving the media chatbot of earth rotation and revolution which are shown in the 

Table 3. 

Table 2. The validator’s response as revision material 

Validator Response 

Media expert This chatbot is suitable for use with a note: it is better to use a 

cellphone, for computers/laptops the menu size becomes small (100), 

when the display is zoomed 150% it becomes clear. The chatbot is 

interactive enough to get students involved in learning, supported by 

explanations in the form of varied images and videos. The icon for the 

next material is too small so it's a little hard to click, can be slightly 

enlarged. 

Material 

expert 

This chatbot is suitable for use with notes regarding some of the writing 

in the chatbot. 

Teachers The writing font of the material is too small, so some are clearly visible 

and some are less clear when reading. Especially in the material. 

 

Table 3. Comparison before and after revision 

No. Before After 

1. The size of the menu on a 

laptop is smaller. 

The menu size is deliberately adjusted 

to the size of a cell phone because it will 

be used by elementary school students 

who mostly use cell phones. So the size 

is adjusted to the cell phone screen. For 
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laptops, you can use the screen zoom 

feature to enlarge the chatbot display. 

2. The icons for the next 

material are too small. 

The icon size for the next material is 

enlarged. 

3. The materials are too small 

so some are clearly visible 

and some are not. 

Materials whose display is not clear 

because the size is too small are then 

edited to be enlarged so that the display 

becomes clearer. 

 

 
 

Figure 9. ROMI chatbot view on mobile phone 
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Figure 10. ROMI chatbot view on laptop 

 

 

The following is the chatbot display on mobile phones and laptops as well as the 

chatbot display before the revision stage (Figure 11 and 13) and after the revision stage 

(Figure 12 and 14). 

 

 

 

 
   Figure 11. Before revision               Figure 12. After revision  

      icon view                                          icon view 
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    Figure 11. Before revision of            Figure 12. After revision of  

         material font-size view                       material font-size view 

 

The Overall Validity of ROMI Chatbot Media 

 

Based on the information obtained from the initial analysis stage, it was found that 

learning media is a media that is needed in the learning process. (Wahyuni, 2022) revealed 

that there is a need for learning media that supports solar system learning so that it can 

be completed properly. Based on interviews and observations that have been carried out, 

it is found that student learning is still dominated by lecture methods, discussions, and 

assignments that are carried out repeatedly so that students experience difficulties in 

learning (Supriadi, 2022). Lewar (2023) revealed that books, PowerPoint, and videos alone 

are still not enough to help improve student learning outcomes. 

The learning media created must be in accordance with the characteristics of the 

students. According to the researcher's observation, 6th grade students have an average 

age of 11-12 years. At this age, students are usually in the concrete operational stage, this 

stage is a stage where a child usually experiences the development of logical thinking, but 

is still limited by concrete objects. This student study will become the foundation for 

creating interactive chatbot media in terms of choosing colors, images, videos, and other 

supporting media components that will be used in the development of this chatbot media. 

Everything related to assignments and materials is adapted to the material chosen, 

namely the material for rotation and revolution of the earth contained in KI and KD 3.8 

concerning rotation and revolution of the earth on theme 8 My Earth, Sub theme 1 

Differences in time and its influence. This learning media is intended to assist teachers in 

facilitating and supporting the student learning process. Preparation of research guidelines, 

product feasibility validation sheets carried out by media experts and material experts and 

response questionnaires from teachers and students to interactive chatbots were prepared 

as instruments of the research to be carried out. 
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The planning stage is carried out by researchers who are adjusted based on the 

acquisition of the needs study. (Mursidi, et al.. 2022) said that this design stage is divided 

into two stages, namely the material design stage and the display design. The preparation 

of learning objectives must be tailored to the needs of students (Indriaty & Setyoko, 2018). 

The design of materials and materials is adjusted to KI and KD and the appearance design 

is planned to be as attractive as possible and according to the needs of students. 

The prototype development method was chosen in this development stage which 

was then carried out in the assessment stage by expert validators and then tested on 

students. After the product trials were carried out by students, then students were asked 

to fill out a questionnaire. Questionnaires are used to find out students’ opinions after using 

the product (Rezeki & Kamaluddin, 2023). The prototype that has been developed will then 

go through a validation process by experts. This is carried out to determine the level of 

validity of the prototype (Apriani, et al., 2021). Prototype itself is a software development 

method in the form of a physical model of system work intended as an early version of a 

system (Ogedebe & Jacobs, 2012). 

Based on the research stages that have been carried out, data is obtained from 

media validation that the ROMI chatbot is in the good category according to the feasibility 

value by (Widoyoko. 2016) with a score of 4.2. material validation with a score of 4.45 

which is included in the very good category, validation was carried out by 21 teachers with 

an average score of 4.8 in the very good category, and student questionnaire results 4.82 

with very good category. Based on these overall results, data is generated that this chatbot 

has an overall average score of 4.56 where the score is categorized into a very good 

category. Therefore, the learning media developed in this research activity is very feasible 

to be used as a learning media for 6th grade earth rotation and revolutionterial in 

elementary schools. The development of chatbots helps students to more easily understand 

the concept of the existing material. This statement can be seen from the good responses 

shown by students and teachers after using this chatbot as a learning medium. This is in 

line with the opinion of Wahyuni, et al. (2022) that with the help of media in the learning 

process can have a positive impact and improve the learning ability of students. 

 

 

Conclusion 

 

The analysis and discussion stages are carried out aimed at obtaining answers 

related to the formulation of the problem and conclusions can be drawn which can be the 

characteristics possessed by this chatbot learning media including Chatbot can be used via 

cellphone or computer/laptop and there are explanations of material using images and 

videos, exercises in the form of quizzes with scores that can be displayed right after the 

quiz is completed by the student.  There are games, songs, movies and unique facts related 

to the discussion of the material that researchers have chosen. 

Chatbot learning media for earth rotation and revolution material for grade 6 

elementary school students is included in the category of very feasible as learning media. 

The development of chatbot learning media that has been carried out produces a final score 

of media experts of 4.15, material experts of 4.56, teacher responses of 4.8, and the results 

of trials to students of 4.82. The overall validation score and trial of chatbot learning media 

is 4.58 which is included in the very good category and is very feasible to be used as a 

learning media for the material "Earth Rotation and Revolution" grade 6 in Elementary 

School. 
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 Abstract. Learning media is an essential element to support 
the success of learning activities. It is used stimulate the 
thoughts, feelings, attention, and interest of students to 

learn. Learning media can be developed by adding concepts 
and photos from the results of a research. The purpose of 
this study was to determine the feasibility of the encyclopedia 
of circulatory system diseases and disorders as a learning 
media. The content of encyclopedia contains the result from 
the inventory of medicinal plants for hypertension at Babane 
Village, Bengkayang, Indonesia. This study applied a 
research and development method. This development 
procedure refers to the Sugiyono development model, 
which consists of five stages namely potential and problems, 
data collection, product design, design validation, and design 
revision. The validity of the encyclopedia was obtained 
through content validation executed by five experts in the 
field of both biology and learning media. Encyclopedia 
validation is reviewed from four aspects: content, 
presentation, language, and graphics. Validation analysis 
applied the Lawshe's content validity ratio (CVR) and content 
validity index (CVI) approach. The results showed that the 
average of CVR was 1.00 which result in the CVI value of 
1.00 in the "valid" category. Based on the result, can be 
concluded that the encyclopedia was feasible as a learning 
media. 
Keywords: circulatory system learning, development, 
encyclopedia 

 

 
 

Introduction  

The rapid development of science education requires educators to create creative and 

innovative learning tools (Rahmahtullah et al., 2022; Tafonao, 2018). Utilization of media, 

selection of methods, learning models, assessment systems, and the use of appropriate 

facilities and infrastructures are very much needed in learning (Fauziah, 2020; Sakiah & 

Effendi, 2021). Learning media is used as a means of supporting the learning process to 

achieve learning objectives (Puspitarini & Hanif, 2019). Learning media can improve the 

quality of education by increasing the speed of the learning (Abidin, 2017).  

The use of learning media aims to make it easier for educators to convey material in 

the learning process (Panjaitan et al., 2021; Paramita et al., 2018; Wyner, 2013) and can 

stimulate the thoughts, feelings, attention, and interest of students to learn (Rahim et al., 

2022; Tafonao, 2018). Quality media are practical and easy to use and can increase 

learning motivation, and stimulate and attract the attention of students (Djannah et al., 

2020; Rasyid et al., 2017). The use of appropriate and interesting media will foster interest, 

http://jurnal.usk.ac.id/JIPI/index
https://dx.doi.org/10.24815/jipi.v7i3.32300
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curiosity, and motivation of students to optimize the achievement of material delivery so 

that it is in accordance with learning objectives (Anjarsari et al., 2020; Sakiah & Effendi, 

2021).  

To achieve learning quality, the selection of learning media must be planned and 

determined carefully. Learning media must specifically be designed according to the needs 

to solve learning problems (Abidin, 2017; Kustyarini et al., 2020; Panjaitan et al., 2021). 

The learning media must be appropriate theoretically. They also need to be adjusted to the 

students’ characteristics, their needs, and the cultural environment (Verawati et al., 2022). 

Thus, learning media can vary in terms of the content material presented (Sholeh, 2019). 

They can also be developed by adding concepts and photos from the results of a research 

(Panjaitan et al., 2021; Paramita et al., 2018). Though varied, all learning media need to 

be validated by experts before being used in the class (Panjaitan et al., 2021; Riani et al., 

2019) to determine the feasibility of the media in the learning process (Anggraini et al., 

2022; Renita et al., 2020). 

One type of learning media is an encyclopedia. The encyclopedia is defined as a 

collection of writings that contain broad, complete and easy-to-understand explanations of 

various kinds of information regarding science or a particular branch of science arranged 

alphabetically or by category and printed in a book form (Noviar & Sulistiyawati, 2013). As 

a learning media, encyclopedias have several advantages, i.e. acts to present messages or 

information in large quantities, can be studied anytime and anywhere, and is more 

interesting because it is equipped with pictures and colours (Arsyad, 2019). Thus, the 

encyclopedia provides visualizations that attract students' interest in the learning process 

(Sari, 2022; Tantriadi, 2013), which results in increasing students' motivation 

(Sulistiyawati & Hedianti, 2016), improving student’s understanding of biological concepts 

(Rostikawati & Susanto, 2019), as well as improving learning outcomes (Hidayat et al., 

2015; Rostikawati & Susanto, 2019). 

The content of the encyclopedia may come from different areas, which in this research 

involves traditional medicinal plants. In investigating the use of traditional medicinal plants 

and revealing the diversity of traditional medicinal plants, the technique of inventory is 

applied. This technique relates to the process of recording, registering and data collecting 

of traditional medicinal plants (Kiuk, 2018). The inventory of medicinal plants is carried out 

to picture the species of medicinal plants used by the community in the Babane village, 

Bengkayang, Indonesia and the specific procedures of using the plants to treat 

hypertension. Babane village is one of the villages in West Borneo which still practice the 

traditional medicinal approach. Then, the information is presented in the form of an 

encyclopedia with the goal to expand high school biology students' knowledge of local 

wisdom about using medicinal plants. The target is to provide content development in the 

sub-concept of circulatory system diseases and disorders which involve hypertension. The 

purpose of this study was to determine the feasibility of the content of an encyclopedia of 

diseases and disorders of the circulatory system from the results of an inventory of 

hypertension medicinal plants for high school graders. 

 

Methods 

This study uses a research and development  procedure  that  has  been  modified 

from  Sugiyono (2019), namely 10 stages. However, with limited time, the researcher only 

took 5 stages which consists potential and problems, data collection, product design, design 

validation, and design revision. The subjects in this study were 2 lecturers and 3 teachers 

that experts in the field of both biology and learning media. The object of this research is 

encyclopedia of circulatory system diseases and disorders which contains the result from 
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the inventory of medicinal plants for hypertension at Babane Village, Bengkayang, 

Indonesia. 

 

Figure 1. Research steps used by researchers 

The stages of research include (1) potential and problems; this stages carried out by 

conducting interviews with biology teachers to find out the information to be used as the 

main ingredient in developing of innovative learning media for students (2) data collection; 

the content development of the encyclopedia carried out by conducting inventory data 

collection of traditional medicinal plants in Babane Village and the information collection of 

various circulatory system diseases and disorders sub-material, (3) product design; the 

design stage is conducted for designing the encyclopedia in the form of determining the 

content scope, planning the visual representation of the encyclopedia, compiling and 

editing the components, (4) design validation; the validity of the encyclopedia was obtained 

through content validation executed by five experts in the field of both biology and learning 

media. Encyclopedia is reviewed from four aspects: content, presentation, language, and 

graphics. This stage aims to get the feasibility of the product that has been developed. (5) 

revision design; revision of design based on validation of five experts of biology and media 

expertise to improve the initial product design for the better.  

The purpose of this study was to determine the feasibility of the encyclopedia of 

circulatory system diseases and disorders as a learning media. The instrument used in this 

study was a media validation questionnaire with a Likert-scale rubric for four aspects. The 

validity analysis was carried out using the CVR refers to Lawshe (1975). The media is 

considered “valid” if the CVR value is equal to or greater than the CVR critical value. The 

CVR critical value for five validators is 0.99. The calculation of CVR as follow. 

𝐶𝑉𝑅 =
𝑛𝑒−

𝑁

2
𝑁

2

  (1) 

Explanation: 

CVR  = Content Validity Ratio 

Ne   = The number of validators who determine the media as valid by giving the score 3 

and 4 (agree), less than 3 it is considered to disagree 

N       = Sum of all validators 

After identifying the statements on the validation sheet using the CVR, then the CVI 

is calculated to determine the overall validity value. In simple terms, CVI is the average of 

the CVR scores for test items answered "Yes". CVI value is obtained by using the formula: 

CVI = 
Ʃ CVR

Number of Test Items
 (2) 
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Results and Discussion  

 

The encyclopedia in this study is the result of developing an inventory of medicinal 

plants for hypertension in Babane Village, Samalantan District, Bengkayang Regency, West 

Kalimantan. This encyclopedia contains a brief description of the circulatory system, sub-

materials on disorders and disorders of the circulatory system, pictures of medicinal plants 

for hypertension, local names, scientific name, brief descriptions, and how they are 

processed by the people of Babane Village. Learning media that will be used in learning 

must first be validated by experts (Panjaitan et al., 2021; Riani et al., 2019). The validation 

process is carried out to determine the feasibility of the encyclopedia so that it can be used 

in the learning process (Anggraini et al., 2022; Renita et al., 2020). The results of the 

validation analysis using Lawshe's calculations can be seen in Table 1. 

 

Table 1. Results of Encyclopedia Content Validity Analysis 

Aspect Indicator 

Validator 

CVR Information 

1 2 3 4 5 

Content 1. Conformity of material with basic 
competencies, indicators of 
achievement of competencies, and 
learning objectives 

4 4 4 4 4 1,00 Valid 

2. The link between the material in 
the encyclopedia and its suitability 
with the level of academic ability 
of students 

4 4 4 4 4 1,00 Valid 

3. Encyclopedia materials/contents 
are appropriate and support the 
achievement of national education 
goals 

4 4 4 4 4 1,00 Valid 

4. Completion of submaterial 
disorders and disorders of the 
circulatory system 

4 4 4 3 4 1,00 Valid 

5. Completeness of presentation of 
information on hypertension 
medicinal plants 

4 3 3 4 3 1,00 Valid 

Presentation 6. Clarity of instructions for use 3 3 4 4 3 1,00 Valid 

7. The order of presentation of the 
material 

3 4 4 4 4 1,00 Valid 

8. Index availability 3 4 4 4 4 1,00 Valid 

9. There is a bibliography as a 
reference 

4 3 4 4 4 1,00 Valid 

10. Illustrations/images support the 
content 

3 3 4 3 4 1,00 Valid 

Language 11. The language used has a high 
level of legibility 

3 4 3 3 4 1,00 Valid 

12. Accuracy in the use of language 3 4 4 3 4 1,00 Valid 

13. The use of language and 
sentences in accordance with the 
general guidelines for indonesian 
spelling (PUEBI) 

3 4 4 3 4 1,00 Valid 

Graphic 14. The paper size used is A4 (21.0 x 
29.7 cm) according to ISO 
standards 

4 4 4 4 4 1,00 Valid 

15. The attractiveness of the 
encyclopedia cover design 

3 3 4 3 4 1,00 Valid 
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The results of the analysis of the validity of the contents of the encyclopedia get a 

CVI value of 1.00 with a valid category which indicates that the encyclopedia as a whole is 

feasible to use in the learning process. The following will describe the aspects of feasibility 

assessment in validating the contents of the encyclopedia and the input provided by the 

validator. 

 

Content Aspects 

 The content feasibility component consists of five indicators. The first indicator, 

namely conformity with SK, KD, and learning objectives, obtained a CVR value of 1.00 with 

a valid category. Based on the validator's assessment, the encyclopedia material described 

reflects the substance of the material that is relevant to basic competence (KD), 

competency achievement indicators and learning objectives. According to Widyawati & 

Prodjosantoso (2015), the first step in analyzing learning needs is to map KI, KD and 

Indicators. Indicators are then formulated into learning objectives that are developed 

according to the characteristics of students (Anggraini et al., 2022; Indrawini et al., 2017). 

According to Sutrisno (2014), the material taught should be sufficient enough to help 

students master basic competencies and the learning objectives to be achieved. The 

feasibility of the developed media can be seen from the material aspects that are in 

accordance with KD, indicators, and learning objectives (Pinatih & Putra, 2021). The second 

indicator, namely conformity with the needs of students, obtained a CVR value of 1.00 with 

a valid category. Based on the validator's assessment, the description of the material 

presented in the encyclopedia is interrelated, easy to understand, and in accordance with 

the level of academic ability of students (Figures 2a and 2b). In order to be able to help 

the learning process effectively, the material presented in the media must be aligned and 

in accordance with the needs of the learning task and the mental abilities of students so 

that the material will be easily accepted according to the stages of the reader's cognitive 

development (Ariyanti, 2020; Asyhari & Silvia, 2016). This suitability is related to 

information from the material presented so that it will build the integrity of the concept at 

the level of students' thinking (Kurniawan, 2015).  

 The third indicator, namely compatibility with national education goals, obtained a 

CVR value of 1.00 with a valid category. Based on the validator's assessment, the 

encyclopedia material met the criteria that support the achievement of national education 

goals. According to Batubara & Ariani (2017), the material contained in learning media as 

a source and learning tool that integrates directly with students plays an important role in 

integrating character education so that the implementation of character education as a 

national education goal can be achieved properly. The fourth indicator, namely the 

suitability of the material with the syllabus, obtained a CVR value of 1.00 with a valid 

category. Based on the validator's assessment, the material has been presented according 

to the syllabus. The fifth indicator, namely the completeness of the presentation of 

additional information, obtained a CVR value of 1.00 with a valid category. Based on the 

validator's assessment, the presentation of information about medicinal plants for 

16. The attractiveness of the design of 
the contents of the encyclopedia 

3 3 4 4 4 1,00 Valid 

17. Illustrative display of 
abnormalities and disorders of the 
circulatory system 

3 3 4 3 4 1,00 Valid 

18. Display of pictures of 
antihypertensive plants in the 
encyclopedia 

3 3 4 3 4 1,00 Valid 

19. The typography used is easy to 
read 

4 3 4 3 4 1,00 Valid 

CVI 1,00 Valid 
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hypertension is equipped with common names, scientific names, photos of plants, brief 

descriptions of plants and methods of processing medicinal plants (Figure 1c). Panjaitan et 

al. (2021) and Wahyuni et al. (2022), states that the completeness of the information 

presented is not monotonous and easy to understand can help students academically 

understand the concept of knowledge. According to Arsyad (2019), the material presented 

in learning media should be able to broaden students' insights and experiences that reflect 

nonverbalistic learning. 

 

        
(a)                       (b)    (c) 

Figure 2. Presentation of the contents of the encyclopedia: (a) and (b) suitability 

of the material to the needs of students, (c) completeness of additional information 

in the encyclopedia (in Bahasa) 

Presentation Aspects 

 The presentation aspect consists of five indicators. The first indicator, namely the 

clarity of the instructions for using the encyclopedia, obtained a CVR value of 1.00 with a 

valid category. Based on the validator's assessment, the encyclopedia is equipped with 

easy-to-understand instructions for use (Figure 3a). Instructions for use serve to guide the 

reader in knowing the contents of the components in the media encyclopedia (Nurmasari 

et al., 2022) and facilitate the reader in the use of the encyclopedia (Betsi et al., 2018). 

The second indicator, namely the order of presentation of encyclopedia material, obtained 

a CVR value of 1.00 with a valid category. Based on the validator's assessment, the 

presentation of the material in the encyclopedia has been arranged alphabetically, the 

description of the material is presented in a sequential, systemic, straightforward, and easy 

to understand manner. According to Fajriani et al. (2020), presentation of encyclopedia 

material must be packaged sequentially with sentences that are easy to understand. The 

information presented in the encyclopedia must be grouped in a good way so that it can 

help students find information (Pusat Kurikulum dan Perbukuan, 2018).  

 The third indicator, namely the availability of the index in the encyclopedia, obtained 

a CVR value of 1.00 with a valid category. Based on the validator's assessment, the index 

has been completely compiled based on keywords according to the alphabet and equipped 

with page numbers (Figure 3b). A good encyclopedia is equipped with an index list on the 

last page of the book, making it easier for students to find information (Pusat Kurikulum 

dan Perbukuan, 2018). An index arranged alphabetically and equipped with page pointers 

makes it easier to find information in the encyclopedia (Dewi & Marlini, 2017; Lilis et al., 

2016). The fourth indicator, namely there is a bibliography as a reference, obtained a CVR 

value of 1.00 with a valid category. Based on the validator's assessment, the encyclopedia 

is equipped with a bibliography which is presented in full according to the source of 
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information. A good encyclopedia must be accompanied by a bibliography as a reference 

for information (Pusat Kurikulum dan Perbukuan, 2018). The availability of a bibliography 

can help students find out the reference sources used (Fajriani et al., 2020; Lilis et al., 

2016).   

       

(a)    (b)  

Figure 3. The encyclopedia is equipped with instructions for use and index (in Bahasa) 

The fifth indicator, namely as well as illustrations/pictures supporting the contents of 

the encyclopedia, obtained a CVR value of 1.00 with a valid category. Based on the 

validator's assessment, the illustrations/images displayed are brightly colored, clearly 

visible, in accordance with the material being discussed, and can motivate students to read 

the material. The material in the book which is equipped with various data and facts with 

actual pictures can help motivate students to understand the material contained (Iskandar 

et al., 2016).  

Language Aspect 

The language aspect consists of three indicators. The first indicator, namely a high 

level of legibility, obtained a CVR value of 1.00 with a valid category. Based on the 

validator's assessment, the use of words in the encyclopedia is in the form of simple 

vocabulary and is appropriate to the social context of the reader, does not use too many 

special (technical) terms, does not use too many foreign terms, and does not have 

connotative meanings. The second indicator, namely accuracy in using language, obtained 

a CVR value of 1.00 with a valid category. Based on the validator's assessment, the 

language used does not have double meanings, is straightforward, ethical, communicative, 

and understandable. According to Panjaitan et al. (2016), using the right language will 

make it easier for the reader to understand the intent and meaning of each word used in 

the media. The third indicator, namely the suitability of the use of language and sentences 

with the General Guidelines for Indonesian Spelling (PUEBI), obtained a CVR value of 1.00 

with a valid category. Asyhari & Silvia (2016) states that the appropriate category in the 

language aspect is obtained because the language used in the book being developed is a 

good and correct language in accordance with the applicable rules of the Indonesian 

language. According to Linda et al. (2021), compliance with the rules needs to be 
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considered so that the use of each word is appropriate so that it makes it easier for the 

reader to understand the contents of the material. 

   

Figure 4. Presentation of language in the encyclopedia (in Bahasa) 

Graphic Aspect 

 The graphical aspect consists of six indicators. The first indicator is the size of the 

paper used A4 (21.0 x 29.7 cm) in accordance with ISO standards obtained a CVR value 

of 1.00 with a valid category. According to Asyhari & Silvia (2016), compatible and 

appropriate size learning media with attractive color combinations, can attract the attention 

and interest of students to use them. The second indicator, namely the attractiveness of 

the encyclopedia cover design, obtained a CVR value of 1.00 with a valid category. Based 

on the validator's assessment, the encyclopedia cover design has attractive and 

harmonious colors, represents the contents of the encyclopedia, displays images clearly, 

has a harmonious layout, and increases reading interest (Figure 5). Book cover illustrations 

must be able to describe the contents of the book (Pusat Kurikulum dan Perbukuan, 2018). 

The cover design must have sufficient contrast, good color combinations, and use 

illustrations that are able to describe the contents of the encyclopedia (Renita et al., 2020; 

Sulistiyawati & Hedianti, 2016). 

 

  
 

Figure 5. Encyclopedia front and back cover design (in Bahasa) 
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 The third indicator, namely the attractiveness of the encyclopedia content design, 

obtained a CVR value of 1.00 with a valid category. Based on the validator's assessment, 

the contents of the encyclopedia are interesting because they are designed with 

backgrounds, neat and systematic layouts, and use illustrations that clarify understanding 

of the material (Figure 6). According to Suryani et al. (2022), visual presentation, varied 

layouts, and high-quality images produce an attractive and not monotonous appearance. 

The fourth indicator, namely the display of illustrations of disturbances and disorders of the 

circulatory system in the encyclopedia, obtained a CVR value of 1.00 with a valid category.  

  

Figure 6. The attractiveness of encyclopedia content design (in Bahasa) 

The fifth indicator is the appearance of images of antihypertensive plants in the 

encyclopedia, a CVR value of 1.00 is obtained in the valid category, based on the validator's 

assessment, the display of images in the encyclopedia is not broken, not blurry, the color 

of the illustration is in accordance with reality (natural), and easy to understand. According 

to Sulistiyawati & Hedianti (2016) and Anggraini et al. (2022), images that are presented 

clearly and in color can make students interested and motivated to read further the material 

presented so that learning material is conveyed effectively. The sixth indicator, namely the 

typography used is easy to read, obtained a CVR value of 1.00 with a valid category. Based 

on the validator's assessment, the typography used does not use too many fonts, the 

letters used are easy to read and understand, and use variations to differentiate and get a 

combination of letter appearance. Based on the guide to writing a reference book (Pusat 

Kurikulum dan Perbukuan, 2018) the typography used in the encyclopedia must be simple, 

easy to read and understand. The selection and use of letters in making learning media 

must pay attention to readability and legibility so that information or learning material is 

easily captured and understood by students (Iskandar et al., 2016; Lilis et al., 2016). 

According to Kartika (2015), the suitability of the use of letters affects the readability of 

the media so that the media is easy for readers to read. 

 

Conclusion 

 

Based on the results of research that has been carried out by researchers, the result 

of validation showed values in categories valid in terms of content, presentation, language, 

and graphics. It can be concluded that encyclopedia of circulatory system diseases and 

disorders based on traditional medicinal plants for hypertension was feasible to use as a 

learning media.  
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 Abstract. Palm shell waste and empty palm fruit bunches 

thrown away can cause environmental pollution. This palm 
oil waste can be used as an environmentally friendly energy 
source, namely briquettes. Briquettes, as an environmentally 
friendly energy source, can be used as teaching material in 
school science learning. This study aims to design learning 
units for environmentally friendly energy sources based on 
palm shell waste briquettes and empty palm fruit bunches as 
teaching materials. Data collection techniques were carried 
out by observing the potential of palm oil waste in the North 
Bengkulu area and need analysis, including material analysis 
and interviews. The resulting analytical data were analyzed 
descriptively regarding the composition, texture, colour, test 
of briquettes used, burning time, calorific value and moisture 
content of the resulting briquettes. The sample of needs 
analysis data collection was determined by purposive 
sampling. The data from the analysis will be developed into 
teaching materials packaged in designing learning units on 
environmentally friendly technology materials for junior high 
school students. 
Keywords: Briquettes, Environmentally Friendly Energy, 

Learning Units 

 

 
 

Introduction 

Indonesia is one of the countries in the Asian region which is the world's palm oil 

producer. Oil palm is a potential source of available biomass, and this is because oil palm 

is considered a multipurpose oil plant. After all, the oil palm tree is very productive and 

has a lot of uses in every different parts of the tree, from the fruit to the pulp of the palm, 

including the ability to produce biomass energy (Kaniapan et al., 2021). One of the palm 

oil wastes that can be utilized as biomass is waste of oil palm shells and empty fruit 

bunches. Oil palm shell is an organic waste containing sulfur, 55.82% carbon, and has a 

higher specific gravity than wood, reaching 1.4 g/ml. So that these characteristics allow 

the material to be suitable for making charcoal as an alternative fuel (Al-alang & Fadhilllah, 

2020). In addition, empty oil palm fruit bunches are organic waste derived from oil palm 

plants which can be used as an alternative fuel because they contain 46.62% cellulose, 

lignin and carbon, making them potential raw materials for briquettes because they contain 

high carbon  (Amrullah et al., 2020). Palm oil waste can make briquettes as an 

environmentally friendly biomass energy. 

Environmentally friendly energy is a renewable energy source and does not produce 

excessive pollutants so it does not damage the environment. Environmentally friendly 

https://jurnal.usk.ac.id/JIPI/index
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energy can come from biomass. Biomass is organic material of plant or animal origin that 

can produce heat, fuel, or substitute for fossil-based products and materials such as coal, 

natural gas, and petroleum. Biomass can be found in plantations, forests and livestock 

manure. Biomass can also be a source of energy because it contains carbon elements which 

can produce heat. Biomass has the advantage of being renewable (Suganal & Hudaya, 

2019). Biomass can be used as a substitute for fossil fuels whose existence is dwindling. 

In addition, it can also encourage the development and use of renewable resources (Yacob 

et al., 2021). Utilization of waste as biomass three benefits, including increasing overall 

energy efficiency because the energy content contained in waste is quite large. It will be 

wasted if not utilized, savings costs because waste disposing can often be more expensive 

than utilizing it and reducing the need for landfills because providing a place for storage 

will become more difficult and expensive, especially in urban areas (Parinduri & Parinduri, 

2020). Biomass produced from plantations such as waste palm shells and empty palm oil 

bunches has great potential to be made into briquettes as an alternative energy source 

that is environmentally friendly (Azman & Pa, 2021). Therefore, innovation must maintain 

this energy so future generations can enjoy it. One of the efforts that can be made to 

preserve the existence of energy is to utilize plantation waste, namely palm oil waste, as 

an environmentally friendly energy source, namely briquettes.  

Briquettes are charcoal that is processed in such a way that it can be used as an 

alternative energy source for everyday life (Aziz et al., 2019). Briquettes are solid fuels 

formed from mixing organic waste with other adhesive substances. The advantages of 

briquettes are that they have a longer heat resistance, do not smell, and have a longer 

shelf life (Suryajaya, 2020). In addition, briquettes are also known as an efficient organic 

matter compaction technique to produce better heat-containing biomass energy (Ranaraja 

et al., 2022). Briquettes derived from organic waste are called biobriquettes. Biobriquettes 

are an alternative energy source used for the combustion process. Usually, biobriquettes 

are made from a mixture of organic waste. Briquettes can also be used as an 

environmentally friendly energy source. These briquettes are expected to contribute to 

renewable energy as a substitute for coal, natural gas and petroleum. When compared with 

ordinary charcoal, briquettes have a higher economic value. In addition, briquettes can 

also maintain a longer flame (Katiandagho et al., 2023). This is because the smoke 

produced from the briquette burning process is less compared to other charcoal, so it can 

reduce the amount of carbon emissions that cause global warming. 

Briquettes, an environmentally friendly energy source, can be used as teaching 

material in school science learning. The learning process is a learning activity carried out 

by students with the teacher's guidance. Students as subjects and teachers as facilitators 

to achieve educational goals in schools. One of the learning activities that can be carried 

out is to utilize the potential of the surrounding environment as a contextual learning 

resource so that the learning process becomes exciting and can provide meaningful 

learning experiences and knowledge to students. Engaging and contextual learning 

improves students' knowledge and skills (Irwandi & Fajeriadi, 2020). One of the learning 

materials that can be related to the use of briquettes is environmentally friendly technology 

material. The use of briquettes as teaching materials can be packaged in teaching 

materials. Thus, this research aims to design learning unit designs for environmentally 

friendly energy sources using palm oil waste briquettes as teaching materials. 
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Methods  

This research begins with observing the potential of palm oil waste in the North 

Bengkulu region. Furthermore, the selected palm oil waste is shells and empty palm fruit 

bunches used as raw materials for briquettes. The waste was obtained from a palm oil 

processing factory in the North Bengkulu area. The waste of oil palm shells and empty fruit 

bunches is then processed into briquettes at the Lembaga Pengelolaan Hutan Desa (LPHD) 

in village Jajaran Baru, Megang Sakti, Musi Rawas Regency, South Sumatra Province. The 

tools used include writing machines, smoothing machines, mixing machines, printing 

machines, and trays. 

In comparison, the materials used include palm shells, empty palm fruit bunches, 

and tapioca flour. The briquette-making procedures include coagulation, grinding, mixing, 

printing and drying. The resulting briquettes consist of three types of composition, namely 

briquettes A with a composition of 70% palm shells: 30% empty palm fruit bunches, 

briquettes B with a composition of 50% palm shells: 50% empty palm bunches, and 

briquettes C with a composition of 30% palm shells: 70 % empty palm bunches with a 

ratio of 1:0,5. Furthermore, limited characteristic tests were carried out at Scofindo 

Bengkulu, which included tests of their physical properties to see the characteristics of the 

resulting briquettes, including texture, colour, used briquette test, briquette burning time 

test, calorific value and moisture content. The data obtained will then be analyzed 

descriptively. The data from the analysis will be developed into teaching materials 

packaged in designing learning units on environmentally friendly technology materials for 

junior high school students. Teaching materials are created using a needs analysis, 

including material analysis and interviews based on "KD. 3.10 analyzing environmentally 

friendly technological processes and products for the sustainability of life” in the 2013 

curriculum. The sample for collecting needs analysis data was determined by purposive 

sampling, namely schools located in plantation areas and oil palm management, including 

SMP Negeri 47 North Bengkulu. 

 

Results and Discussion  

 

Based on the activities carried out, namely the manufacture of shell waste 

briquettes and empty palm oil bunches. Briquettes that have been developed can be seen 

in Figure 1. 

 

Briquette A with a 
composition of 70% palm 

shells and 30% empty palm 
fruit bunches 

 

Briquette B with a composition 
of 50% palm shells and 50% 

empty palm fruit bunches 

 

Briquettes C with a composition 
of 30% palm shells and 70% 

empty palm fruit bunches 

Figure 1. Three Types of Briquette Composition 



 

 

250 | JIPI (Jurnal IPA dan Pembelajaran IPA), 7(3), p.247-258, (2023) 

 
 

 

The results of making briquettes were carried out at the LPHD in the village Jajaran 

Baru, Megang Sakti, Musi Rawas Regency, South Sumatra Province. The briquettes 

developed consist of three types of composition, as shown in Table 1. Palm oil waste can 

be used as an environmentally friendly energy source, namely briquettes. 

CS-EFB Briquettes (oil palm shells and empty palm oil bunches) are blocks of block 

material used as alternative fuels with the raw materials of palm shells and empty palm 

fruit bunches. Oil palm shell is an organic waste that contains high sulfur carbon and has 

a higher specific gravity than wood which reaches 1.4 g/ml. So that these characteristics 

allow the material to be suitable for making charcoal as an alternative fuel (Al-alang & 

Fadhilllah, 2020). Meanwhile, empty palm fruit bunches are organic waste with the most 

significant cellulose content, apart from hemicellulose and lignin, in smaller amounts. 

Therefore, briquettes are an alternative energy source that can be used as a substitute for 

some uses of kerosene (Pratama, et al., 2022). Shell briquettes and palm bunches are also 

environmentally friendly, have a low ash content, are smokeless and odourless, and are 

more durable and long-lasting (Suryaningsih & Pahleva, 2020). The factors that influence 

the quality of briquettes include the type of raw material, the casting process related to 

the temperature and set time, the particle size of the raw material, the type and 

concentration of adhesive, and the pressing and glueing techniques. Briquettes have good 

quality characteristics such as smooth texture, not easily broken, challenging, safe for 

humans and the environment and good ignition properties. These properties include easy 

ignition, long ignition time, no charcoal particles, little smoke that quickly disappears and 

a high calorific value. The burning duration will affect the quality and efficiency of 

combustion; the longer it burns with a constant flame, the better (Muliawan, et al., 2020). 

Of the three types of briquettes produced, each briquette has a different composition. The 

differences in composition are presented in Table 1. 

 

Table 1. Composition of Three Types of Briquettes 

No. Briquette Type Briquettes Composition Texture Colour 

1. Briquettes A 70% palm shells: 30% 

empty palm bunches 

Rough Deep black 

2. Briquettes B 50% palm shells: 50% 

empty palm bunches 

Bit rough Deep black 

3. Briquettes C 30% palm shells: 70% 

empty palm bunches 

Fine Black 

 

Based on Table 1, the resulting briquettes have different textures and colours. In 

briquette A, 15% adhesive was added, with a rough surface and dark black colour. In 

briquette B, 10% adhesive was added, with a coarse texture and dark black colour. 

Furthermore, 5% adhesive was added to briquette C which had a smooth texture and black 

colour. The difference in texture in each briquette is caused by the presence of macro and 

micro pores, which affect the ability to bind water. Coarse textured briquettes have low 

absorption because they have macro pores, so the ability to bind water is deficient. On the 

other hand, fine-textured briquettes have high water absorption because they have 

micropores, so the ability to hold water is very high (Muliawan, et al., 2020).                                   

Meanwhile, the carbon content in the palm shell affects the colour differences produced 

from the three types of composition. The darker the colour of the briquettes, the higher 

the carbon content in the briquettes. The adhesive was added 15%, 10% and 5% to each 

composition. Bond is one of the components in the briquette dough, which significantly 

affects the quality of the briquettes. This study uses tapioca flour as an adhesive. Tapioca 

flour was chosen as an adhesive because this adhesive produces relatively little smoke and 
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ash compared to other bonds. In addition, these adhesives are easy to find and relatively 

inexpensive. This adhesive binds the substance particles in the raw material during the 

briquette printing process, making the resulting briquettes compact (Saputra et al., 2021). 

The amount of adhesive added to the composition will affect the quality of the resulting 

briquettes. This aligns with the statement that the greater the amount of glue added, the 

lower the quality of the briquettes produced, and vice versa; the less adhesive added, the 

better the quality of the resulting briquettes (Bazenet et al., 2021). 

The steps for making briquettes are as follows: 

 

Figure 2. Steps for Making Briquettes 

 

The steps for making briquettes begin with the process of writing the shells and 

empty fruit bunches of oil palm, the process of refining the charcoal from the shells and 

empty fruit bunches of oil palm, the process of mixing the dough for the composition of the 

briquettes, the process of printing the briquettes and the process of drying the briquettes. 

In the first stage, the authoring process is carried out, and the authoring process is a 

combustion process with certain air where changes occur from organic matter into carbon 

or charcoal. During the writing process, care must be taken so that the raw materials used 

do not turn into ashes but charcoal with energy content to be used as an alternative fuel. 

The time for the writing process depends on the raw materials and the size of the materials 

used, and the incoming oxygen (Dewi & Hudha, 2022). This process is carried out by 

The process of 

making oil palm 

shells and 

bunches 

 

Refining process of 

coconut shell charcoal 

and empty palm fruit 

bunches 

 

The process of mixing 

the composition of the 

briquette dough 

 

Briquette 

printing process 

 

Briquette drying 

process 
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inserting the empty palm shells and bunches into the writing machine separately using a 

temperature of 400-450℃ for 7-8 hours. Burning time dramatically affects the quality of 

charcoal and its moisture content. The longer the burning time, the better the quality and 

efficiency of the combustion. And the lower the water content, the higher the heating value 

and combustion efficiency, and vice versa; the higher the water content, the lower the 

heating value and combustion efficiency (Alfernando et al., 2023). Besides writing time, 

temperature also affects the writing process. The higher the setting temperature, the lower 

the volatile matter content in the briquette so that the carbon content will increase 

(Sugiharto & Firdaus, 2021). 

In the second stage, the grinding process is carried out; in this process, shell 

charcoal and empty palm oil bunches are put into the grinding machine for 30 minutes. 

This refinement aims to reduce the shell charcoal and empty palm oil bunches so they are 

easily mixed with the adhesive. In the third stage, the process of mixing the dough for the 

composition of the briquettes is carried out; in this process, shell charcoal powder and 

empty palm oil bunches and adhesive are put into the mixing machine for 30-60 minutes. 

Mixing the dough for this composition is carried out periodically according to the three 

types of composition described in Table 1. In the fourth stage, the briquette moulding 

process is carried out; the mixed briquette mixture is put into the printing machine and 

printed in a square shape. The briquette drying process is carried out in the fifth or final 

stage. In this process, the printed briquettes are placed in a square shape on a tray and 

then dried in the sun under direct sunlight for 2-3 days. The briquette drying process aims 

to reduce the water content contained in the briquettes so that the resulting briquettes 

have good quality in terms of calorific value and carbon content (Iskandar et al, 2019). 

Furthermore, the resulting briquettes were tested for their physical properties to 

see the characteristics of the resulting briquettes, including texture, colour, used briquette 

test, briquette burning time test, calorific value and moisture content. Data on the results 

of the physical properties test are presented in Table 2. 

 

Table 2. Physical properties test results 

No. Briquette 

Type 

Briquettes used  

(g) 

Burning time 

(minutes) 

Calorific value 

(Kcal/kg) 

Water content 

(%) 

1. Briquettes A 6 14 5971 5.70 

2. Briquettes B 7 16 5815 5.92 

3. Briquettes C 8 18 5556 5.94 

 

 

Based on the results of the physical properties test in table 2. The briquettes that 

have good quality are briquettes A. This is because briquettes A have a high calorific value 

and low water content. This follows the statement that the higher the calorific value, the 

better the quality of the briquettes. The calorific value is used to determine the value of 

the heat of combustion that can be made by briquettes as fuel (Ristianingsih et al., 2015). 

The water content affects the calorific value of the briquettes. The water content in the 

briquettes should be as low as possible so that the resulting briquettes have a high calorific 

value so that they are easy to burn initially (Susanto & Yanto, 2013). In addition, the 

moisture content also affects the burning time of the briquettes. Therefore, the burning 

time also determines the quality of the briquettes because the higher the water content, 

the lower the calorific value which causes the slow burning process of the briquettes   

(Mahendra & Praswanto, 2022). The longer the burning time, the higher the ash content 

produced. Where the higher the ash content produced, the lower the quality of the 

briquettes produced (Biantoro & Widayat, 2021).  



 
 

 

Mulyani, et al.: Development of a Learning Unit Design for Environmentally Friendly.........| 253 

 
 

 

The developed briquettes have the potential to be developed into teaching materials 

for learning units on the topic of environmentally friendly technology. Based on the results 

of interviews with science teachers and an analysis of the needs of students at SMP Negeri 

47 Bengkulu Utara, it was stated that 80% of the teaching materials used were still based 

on printed books from the Ministry of Education and Culture, 10% used books from other 

publishers, 8% used LKS, and 2% used other teaching materials, such as the use of PPT, 

games and so on. So that the teaching materials used are less varied and not yet 

contextual; this will affect the learning process, which causes students to find it challenging 

to understand the material presented. This aligns with the statement that contextual 

learning can provide opportunities for students to construct knowledge by discovering and 

experiencing it directly so that the learning process is more meaningful (Primayana, et al., 

2019). This is supported by student statements presented in Figure 3. 

 

 

Figure 3. Teaching Materials in the Learning Process 

 

Based on the analysis of the needs and potential of briquettes as well as the analysis 

of environmentally friendly technology materials, the results of this research analysis can 

be developed as teaching materials in the form of learning units on ecologically friendly 

technology materials referring to KD 3.10 Analyzing environmentally friendly technological 

processes and products for a sustainable life. Material selection is based on palm oil waste 

that has yet to be used optimally, and energy sources are starting to run low. This 

environmentally friendly technology material will explain ecologically friendly technology in 

the energy sector, discussing efforts to find alternative energy sources for the future. The 

learning unit book is part of the learning package book used by teachers and students in 

the learning process. Based on the integration of palm oil waste with environmentally 

friendly technology material presented in the initial framework of the learning unit, as 

shown in Figure 4. 

80%

10%

8%

2%

Buku
Kemendikbud

Buku Penerbit
lain

LKS

Lainnya



 

 

254 | JIPI (Jurnal IPA dan Pembelajaran IPA), 7(3), p.247-258, (2023) 

 
 

 

 
Figure 4. Initial Framework of Learning Units 

The initial framework of the learning unit consists of three main parts: introduction, 

content, and closing. The introduction consists of 1). Instructions for use, which contain 

procedures for using environmentally friendly technology learning units. 2). Basic 

competencies that contain descriptions that students will learn, and 3). The learning 

objectives contain the objectives to be achieved in the learning process. The content 

section consists of 1). The concept of environmentally friendly technology contains material 

including understanding, benefits, and others. 2). Briquettes, as an environmentally 

friendly energy source, contain a general description of briquettes, and 3). Learning 

activities contain the objectives of implementing learning activities, tools, materials to be 

used, and activity steps that aim to facilitate students in carrying out learning activities 

sequentially. This learning activity aims to increase students' understanding and knowledge 

about environmentally friendly energy sources that can be made from plantation waste. 

The closing part consists of 1). Three feedbacks that contain discussion materials for 

students. 2). Reflection contains evaluation questions, and 3). The bibliography contains 

references used in environmentally friendly technology learning units. Teaching materials 

for this learning unit will contain the concept of environmentally friendly technology, 

general information about briquettes as an environmentally friendly energy source, and 

learning activities for students. They developed these learning units based on essential 

competencies and learning objectives using Canva software and professional pdf flip. Based 

on the initial framework of the learning unit, briquettes can be explained as an 

environmentally friendly energy source with the concept of technology in Figure 5. 
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a. Cover 

 

b. Eco-Friendly Technology Concept 

 

c. Information about briquettes 

 

d. Learning Activities 

Figure 5. Learning Unit Design Results 

 Based on the learning unit design model show in Figure 5, starting with an 

explanation of the concept of environmentally friendly technology, then explained 

briquettes, and then continued with student activities. This section is related to everyday 

life, which is closely associated with the surrounding environment so that when students 

read this learning unit, they do not have to translate examples of the application of the 

material to the real world. This is differs from textbooks that are made nationally, and 

sampling applications are more general, so students have to translate the terms in the 

application. This is what makes the advantages of learning units made by school teachers, 

and they will relate the material to the environment around them (Gunawan, et al., 2021) 

so that it is expected to increase students' knowledge and understanding of the utilization 

of palm oil plantation waste as an environmentally friendly energy source. 
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Conclusion 

 

Palm oil waste can be used to make briquettes as environmentally friendly energy. 

Furthermore, these briquettes can be developed into teaching materials on ecologically 

friendly technology materials, packaged in learning units for Junior High School students 

related to everyday life and the surrounding environment. 
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 Abstract. The development of teaching materials requires 
educators to innovate in creating effective learning. E-
module is one of the technology-based teaching materials 
developed to encourage students' natural science learning 
activities independently. This study aims to analyze the use 
of e-modules in increasing students' independent learning 
activities, especially in science subjects. This research is a 
quantitative type with 21 students in class V-A Madrasah 
Ibtidaiyah as the subject of the research. The data collection 
method is in the form of a learning activity questionnaire. The 
results showed that the use of e-module teaching materials 
can increase student learning activities by 44.74% with the 
most activity criteria being moderate (3-5 activities). This is 
because the density of extracurricular activities that must be 
followed at school makes children lack independent learning 
activities outside the school environment. With this teaching 
material, it is hoped that it will be able to support students' 
independent learning activities outside the school 
environment comfortably and increase students' enthusiasm 
for learning. 
Keywords: Learning Activities, E-Modules, Ecosystem 
Materials 

   

 
 

Introduction  

Technological developments in various aspects of life encourage people to be 

technologically literate and socially responsible, including in education (Mutmainnah et al., 

2021). Education is the primary need of every individual. Through education, each 

individual can hone and develop his potential, to be actualized in his daily life (Aeni & 

Widodo, 2022). In education, technology allows the use of multimedia, animation, images, 

interactive videos, games, evaluations and others which are presented in a more 

interesting way and attracts the attention of students. This process can be supported by 

appropriate learning processes, training, teaching and development activities (Purnama et 

al., 2020). For this reason, the learning process is carried out in such a way as to promote 

character, interests, talents, and processes, so that learning objectives can be achieved 

(Laili et al., 2019). In practice, the learning process needs to be supported by teaching 

materials.  

Teaching materials are designed learning materials that are structured to support 

the implementation of the teaching-learning process (Puspandari et al., 2019). The 

expansion of technology allows teaching materials to be enriched with various and up-to-

date content so that they can attract the attention of students. Plus, the ease of accessing 

various educational resources such as e-books, learning videos, subject matter and other 

https://jurnal.usk.ac.id/JIPI/index
https://dx.doi.org/10.24815/jipi.v7i3.32522
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e-learning platforms. The existence of digital-based learning allows students to study 

independently, interact directly with learning materials, work on assignments online or 

flexibly (Garrido-Abia et al., 2023). Technology also makes it easy for teachers to innovate 

to create appropriate teaching materials to support the learning process. Teaching 

materials can be presented digitally, such as presentation slides, e-books, e-modules, 

learning videos or interactive games (Adipat et al., 2023).  

Appropriate teaching materials support student learning activities not only in the 

school environment, but also cover the entire daily environment of students. The 

observation results show the activities of students who have been accustomed from an 

early age to be involved in various activities in the school environment. These activities 

include reading the asmaul husna and praying dhuha in congregation every morning. 

Extracurricular activities every Saturday, gathering activities, TPA and the obligation to 

keep the school clean. This adds to students' sense of responsibility and concern (Nasution 

et al., 2022). In line with that, educators play an important role in the successful 

implementation of the learning process in class and supporting activities outside the 

classroom. This is to instill awareness of individual values, social values, the attainment of 

knowledge and understanding in acquiring students' skills and abilities (Nasution et al., 

2022). 

The observation results also showed that students experienced a decrease in 

independent learning activities. This is due to the busyness of students at school from 

morning to evening. after the teaching and learning process is carried out, students 

continue activities outside the classroom. these activities are in the form of extracurricular 

sports, TPA, hadroh and many more. Each learner has the right to choose the activity he 

wants to carry out. Due to this, the independent learning activity of students outside the 

school environment has decreased. One of them was felt by the teacher of class V-A in the 

subject of natural sciences. Seeing this, the teacher tries to prepare teaching methods and 

materials to increase students' learning motivation at home. Nevertheless, there have been 

no significant changes. 

Seeing the importance of the existence of teaching materials in the learning process, 

encourages educators to innovate and be creative according to needs. The existence of 

teaching materials in the learning process can increase students' interest in independent 

learning outside the school environment (Warkintin & Mulyadi, 2019). In this case, the 

teaching materials offered are in the form of interactive e-modules. Interactive e-modules 

are a form of learning modules that contain learning materials designed in a digital format 

and equipped with interactive features to allow students to interact directly with the content 

presented. The e-module used in this study is a tutorial model e-module for class V 

ecosystem material. The e-module has been equipped with a user manual, a brief 

explanation regarding ecosystem material, interactive games, learning videos that can be 

accessed via barcodes, independent project worksheets , final quiz and evaluation. The 

results of the study show that teaching materials can encourage students' independence 

in learning (Alperi, 2020). In addition, the existence of teaching materials can increase 

student learning activities (Suprihatin & Manik, 2020). The research also emphasized that 

the use of e-modules in the learning process not only improves learning outcomes, but also 

has an impact on learning outcomes (Yulaika et al., 2020). 
This provides an illustration of how important the developed teaching materials have 

an impact on the learning process. Ecosystem material was chosen because the ecosystem 

is very close to the students' environment. Material that is close will be easy to understand 

independently, plus learning resources that utilize the surrounding environment as a direct 

medium. This teaching material is based on information and communication technology 

tutorial model. This study aims to analyze the use of e-modules in increasing students' 
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independent learning activities, especially in science subjects. Thus, the existence of this 

research can certainly encourage independent learning that involves students actively and 

provides good solutions for improving the learning process. 

Methods 

The implementation of interactive e-module tutorial models in natural science 

subjects on ecosystem material is a series of stages from previous research (R&D) which 

have produced products in very valid categories according to the assessment of material 

and media validators on substance aspects. These aspects consist of material substance, 

learning design, display (visual communication) and software utilization. This research is 

included in the quantitative research method. This research was conducted at one of the 

Islamic Elementary Schools which is located at Cendrawasih Street no. 001, Pringwulung, 

Condongcatur, Depok District, Sleman Regency, Yogyakarta Special Region. Based on the 

results of initial observations and discussions with several teachers, the research was 

conducted in class V-A with a total of 21 students. This class was chosen because the 

results of observations showed that independent learning activities, especially in science 

subjects, had decreased, because all students were very active in extracurricular activities. 

E-modules can be accessed by students easily, as long as the device used is 

connected to the internet. The class teacher will share the e-module link through the class 

group on the WhatsApp application. After that, the teacher will direct students to access 

the e-module via the shared link. Students just need to tap once, then the e-module can 

be used. The e-module consists of a cover section, table of contents, materials, quizzes, 

learning video links, games at the end of each material, practice questions and final 

evaluation. All of them can be accessed by students easily. Students only need to follow 

the directions by recognizing the 'back' and 'continue' signs, so they can access learning 

videos, practice questions, interactive games until the final evaluation. 

This research began with observations through the whatsapp application with one 

of the teachers. Then carry out direct observations to the school. The results of the initial 

observations are used to determine the learning activities of students before using 

interactive e-modules. Collecting data in this study using a questionnaire. The student 

learning activity questionnaire instrument consists of 5 activities and 8 indicators (Sofyan 

et al., 2023).  

 

Table 1. Categories of student learning activities 

No 
Student learning 

activities 
Activity Indicators 

1 Visual - Listen to the material contained in the e-module 

- Listen to the learning videos contained in the e-module to 
review lessons outside school hours 

- Complete interactive games 

2 Oral - Explain what has been learned from using the e-module 

3 Listen - Listen to learning videos in e-modules 

4 Write - Write important material 

- Doing evaluation questions 

5 Mental - Complete practicum independently 
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The criteria for learning activities are categorized into 3, namely, low (1-2 

activities), moderate (3-5 activity) and high (6-8 activity) (Sofyan et al., 2023). 

Table 2. Criteria for learning activities 

No Criteria for learning activities Number of activities 

1 Low 1-2 activities 

2 Currently 3-5 activities 

3 Tall 6-8 activities 

  

 

Results and Discussion  

The use of interactive e-modules in science subjects on ecosystem material shows 

the result that there is an increase in student learning activities. This is shown from the 

results of the questionnaire collected by students. Next will be discussed student learning 

activities on each indicator. The following is data on indicators of student learning activities 

in Table 3.  

Table 3. Visual category student learning activities 

No Activity Indicator 
Score Maximum 

amount 

Value of student on 

visual category (%) 

1 Listen to the material contained 

in the e-module 21 21 100 

2 Listen to the learning videos 

contained in the e-module to 

review lessons outside school 

hours 

18 21 85.7 

3 Complete interactive games 15 21 71.4 

Amount 54 63 257.1 

The total number of presentations 85.7 

 

Based on the Table 3, the visual indicators consist of 3 activity indicators. A score 

of 21 was obtained out of a maximum of 21 with a percentage of 100% for the indicator of 

listening to the material contained in the e-module. Score 18 out of a maximum of 21 with 

a percentage of 85.7%. For indicators, watch the learning videos included in the e-module 

to review lessons outside school hours. Score 15 out of a maximum of 21 with a 

presentation of 71.4% for completing the interactive game. The total score is 54 of the 

maximum number of 63 and the presentation is 257.1%. Based on these data, the total 

percentage is 85.7%. 
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Table 4. Learning activities of students in the oral category 

Activity Indicator Score 
Maximum 

amount 

Value of student on oral 

category (%) 

Explain what has been learned 

from using the e-module 11 21 52.3 

 

Based on the Table 4, the verbal indicators consist of 1 activity indicator, which 

explains what has been learned from using the e-module. Obtained a score of 11 out of 21 

the maximum number with a percentage of 52.3%. So that the total number of 

presentations remains 52.3%. 

Table 5. Learning activities of studenst in the listening category 

Activity Indicator Score 
Maximum 

amount 

Value of student on 

listening category (%) 

Listen to learning videos in e-

modules 
8 21 38.1 

 

Based on the Table 5, the listening indicator consists of one activity indicator, 

namely listening to learning videos in the e-module. Obtained a score of 8 out of a 

maximum of 21 with a percentage of 38.1%. In order to obtain a total fixed percentage of 

38.1%. 

Table 6. Learning activities of studenst in the writing category 

No Activity Indicator 
Score Maximum 

amount 

Value of student on 

writing category (%) 

1 Write important material 5 21 23.8 

2 Doing evaluation questions 15 21 71.4 

Amount 20 21 95.2 

The total number of presentations 47.6 

 

Based on the Table 6, the writing indicators consist of 2 activity indicators, namely 

writing important material and working on evaluation questions. For important material 

writing activities, a score of 5 is obtained out of a maximum of 21 and a percentage of 

23.8%. For the activity of working on evaluation questions, a score of 15 was obtained out 

of a maximum of 21 with a percentage of 71.4%. So that a total score of 20 is obtained, 

the maximum number is 21 and the total percentage is 95.2%. As for the total percentage 

obtained 47.6%. 

Table 7. Learning activities of studenst in the mental category 

Activity Indicator 
Score Maximum 

amount 

Value of student on mental 

category (%) 

Complete practicum 

independently 
0 21 0 

 

Based on the Table 7, for the last indicator, namely mental, it consists of 1 activity 

indicator, namely completing practicum independently. Obtained a score of 0 out of a 

maximum of 21, so that the presentation is 0% and the total percentage is 0%. The 

percentage of the average number for each indicator can be seen in the Table 8.  
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Table 8. Percentage of student learning activities 

No Indicator Amount (%) 

1 Visual 85.7 

2 Oral 52.3 

3 Listen 38.1 

4 Write 47.6 

5 Mental 0 

amount 44.74 

 

Based on the Table 8, it can be seen that the percentage of visual indicators is 

85.7%. The verbal indicator is 52.3%, the listening indicator is 38.1%, the writing indicator 

is 47.6% and the mental indicator is 0%. The average number of percentages is 44.74%. 

Based on these results, it can be concluded that the use of interactive e-modules for 

ecosystem material can lead to independent learning activities of students by 44.74 %. For 

students' learning criteria can be seen in Figure 1.  

 
Figure 1. Criteria for students learning activities 

Based on the Figure 1 of the student learning activity criteria diagram, the highest 

medium criterion is obtained. For low criteria there are 4 students, for medium criteria 

there are 9 students and for high criteria there are 8 students with a total of 21 students. 

It was concluded that the criteria for student learning activities after using interactive e-

modules on ecosystem material were in the moderate criteria with an activity range of 3-

5 out of 8 activities.  

The use of teaching materials is certainly an important factor in learning (Krismayoni 

& Suarni, 2020). The existence of teaching materials will support the learning process, 

make it easier for teachers to deliver material in a systematic and practical manner, and 

be able to create a lively classroom atmosphere (Nurhikmayati & Jatisunda, 2019). 

Teaching materials can attract students' attention to the material and increase students' 

understanding (Sunami & Aslam, 2021). So it is hoped that with the teaching materials, 

students can achieve competency. As the results of previous research show that the use of 

teaching materials can help students achieve the desired competencies (Siswanti, 2019). 

Other research results also support the existence of teaching materials , especially 

e-modules in the learning process. Research states that e-modules have a potential effect 

on student learning activities and outcomes (Hendri, 2018) . Research states that the use 

of e-module teaching materials is effective in increasing the activity and learning outcomes 

of participants in the subject of the human digestive system (Mutmainnah et al., 2021) . 
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The use of science e-modules containing online tests has been shown to be effective in 

significantly increasing students' science learning activities (Lestari & Parmiti, 2020) . The 

development of e-modules can be a solution in overcoming problems in absorbing material 

experienced by students (Mufida et al., 2022). The use of e-modules based on information 

and communication technology that has been implemented is effective for use in the 

learning process (Octavianis et al., 2022). The use of character-based e-module teaching 

materials in history learning is effective in increasing student learning outcomes (Nasution 

et al., 2022). This review further supports the existence of e-module teaching materials in 

the learning process. Not only said to be effective but also can increase student learning 

activities. In this case, learning activities outside the environment also increase and affect 

learning outcomes. 

The use of interactive game-based e-modules and learning videos as independent 

teaching materials encourages students to more actively review the knowledge they have 

received at school independently and interactively (Kadıoğlu-Akbulut et al., 2023). This can 

develop students' attitudes and knowledge as well as learning activities according to their 

respective abilities, thus providing more meaningful and enjoyable learning for students. 

The use of tutorial-based learning materials with several supporting features such as 

interactive games can make the independent learning process more interactive (Dakabesi 

& Luoise, 2019). There was an increase regarding the motivation, interest and learning 

activities of students. Basically, increasing student learning activities can affect learning 

outcomes. Of course it is supported by the availability of appropriate teaching materials. 

Besides that, learning by utilizing information and communication technology based on a 

tutorial model trains students to learn and find out the knowledge they want to know 

without coercion but on the basis of self-awareness (Bayu & Savira, 2021).   

The results showed that the percentage of activity was 44.74 % with the highest 

activity criteria being moderate criteria (3-5 activities). This shows that the use of teaching 

materials in the form of interactive e-modules for ecosystem materials only increases 44.74 

% of student learning activities. In the implementation process, the use of the e-module 

ran smoothly, no students complained about problems with use. Nevertheless, the results 

of the study showed low activity, below 50%. This proves that the use of digital-based e-

modules, interactive games, learning videos, appropriate materials, independent practicum 

instructions, quizzes and evaluations has not guaranteed a significant increase in student 

activity. Based on the results of interviews with impressions and messages on the use of 

e-modules on students, it was found several reasons why the use of interactive e-modules 

that was applied was not very significant in increasing student learning activities, but was 

classified as low below 50%.  

First, the schedule of activities provided by the school is quite tight, namely 07.00-

15.00 for grade 5 MI. Coupled with activities outside of prime hours such as listening to, 

TPA to extracurricular activities. This gives a little space for children to study independently 

or just repeat the material that has been taught. Most of the children answered that it was 

better to rest or play with friends than to repeat the material again, unless they got 

homework. Second, the learning process is not supervised and not directly guided by 

parents or family members. Children are considered to be independent or able to complete 

school assignments. So that without guidance or supervision the children can complete 

their assignments on time. Finally, the low motivation of students in using digital teaching 

materials. Although digital teaching materials are considered more flexible in terms of time 

and place of use. In fact, children prefer teaching materials in print rather than digital form. 

This is based on the fact that not all students have personal devices, are not given free 

permission to use devices even though they are to access learning and most children who 

obtain permission to use devices are actually used to play digital games.  
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These three reasons form the basis for the conclusion why the use of teaching 

materials in the form of interactive e-modules only increases activity by 44.47%. An 

increase in activity will basically have an impact on the process and learning outcomes of 

students. The higher the interest and learning activities of students, the higher the learning 

outcomes of students (Wiradarma et al., 2021). Other research states that the higher the 

students' science learning activities, the higher the science learning outcomes obtained 

(Sidiq et al., 2020). So, it can be said that students' learning activities will have a positive 

effect on their learning outcomes (Andira et al., 2022). Nevertheless, in this study, the use 

of e-modules could not significantly increase learning activities but 44.74%. In line with 

that, student learning activities will grow if learning is facilitated by appropriate teaching 

materials, a supportive environment and appropriate space for students. 

Conclusion  

The results showed that the use of e-module teaching materials can increase 

students' independent learning activities in natural science subjects with a percentage for 

visual 85.7%, verbal 52.3%, listening 38.1%, writing 47.6% and verbally Overall, there 

was an increase of 44.74% with the most activity criteria being moderate (3-5 activities). 

This is due to the density of activities at school so that children do not have time to repeat 

the lessons that have been taught. Student learning activities will grow if learning is 

facilitated by appropriate teaching materials, a supportive environment and appropriate 

space for students.  
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 Abstract. Children's behavior can be changed by building 
awareness to keep the environment clean and healthy. To 
determine the level of knowledge and understanding of 
elementary school students regarding waste management in 
the final disposal site (FDS) area, it is necessary to conduct 
this research with the aim of determining the level of 
knowledge and understanding of elementary school students 
regarding waste management in the FDS area. This research 
uses a quantitative descriptive approach with a survey 
method. The population of this study was 75 students of class 
V SDN 30 Aie Dingin. The sampling technique used is total 
sampling. Data collection uses valid and reliable test 
instruments. Data were analyzed by descriptive quantitative. 
Based on the research results, it was obtained that 
elementary school students' knowledge and understanding of 
waste management in the Aie Dingin area of Balai Gadang, 
Koto Tangah District, was in the medium category with a 
value of 46%, where the level of student knowledge about 
waste was 66% and the level of understanding of waste 
management was 54%. It can be said that the knowledge 
and understanding of fifth grade elementary school students 
regarding waste management is still low. 
Keywords: Knowledge, Understanding, FDS. 
 

 
 

Introduction 

Most of human’s activities always leave wastes that commonly known as trashes.  

According to Rosnawati (2018) trashes are residues from human’s daily activities. This is 

in accordance with Yusuf et al. (2022) waste is defined as a leftover/residue from a work 

or human’s activity. Most of human’s activities produce trashes. Those wastes often thrown 

away by people to the environment, meanwhile the number of wastes that are produced 

increases along with the increasing amount of citizens and technology advancement and 

economy. When reaching certain quantity and concentration, wastes that are thrown away 

to the environment could cause negative effects to the environment. Meanwhile, the 

environment is a receptacle for effective learning facilities and infrastructure. The 

environment is everything that is external to the individual, because the environment is a 

source of information obtained through the five senses which is then received by the brain 

(Andin et al., 2021; Hardiana, 2018; Siskayanti et al., 2022). The environment provides 

various things that can be used as learning materials. The number of learning resources 

available in this environment is unlimited. Hence, the environment must be keep clean and 

away from any waste sources, be it domestic waste, industrial, and commercial.  

https://jurnal.usk.ac.id/JIPI/index
https://dx.doi.org/10.24815/jipi.v7i3.32043
https://dx.doi.org/10.24815/jipi.v7i3.32043
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The efforts to preserve and maintain the environment so that it is free from wastes 

is by processing the reduce, reuse, and recycle (3R) pattern of waste. The 3R pattern 

consists of reduce, reuse, and recycle (Susanti et al., 2021). The 3R concept encourages 

the community to handle waste from the source, such as sorting waste and packaging 

waste properly, encouraging the application of waste utilization that has economic value, 

starting from scavengers to the waste recycling industry (Barloa et al., 2016; Simbolon et 

al., 2022; Barma et al., 2022). Andina (2019) stated UU no. 18 of 2008 4th chapter 

mentioned that waste management aims to improve public health and environmental 

quality and turn waste into a source of income. Through the processing of wastes into value 

for use materials, it can create jobs for the community (Barma et al., 2022). Furthermore, 

wastes management in a good way can provides great benefits in life and gives positive 

effects towards regional economy. Structured waste management planning by the 

government provides a great opportunity for home industries to improve a product (Andina, 

2019). Craft products that utilize organic and inorganic waste raw materials are one of the 

crafts that can maintain the value and potential of a region (Hendri et al., 2018). As is the 

case with coconut shell waste processing which is used by bag and wallet craftsmen. In 

addition, craftsmen of woven bamboo for household furniture. These handicraft products 

not only provide aesthetic value but also have a meaning in cultural preservation. Utilization 

of natural raw materials into a handicraft product is also called ethnobotany (Hendri et al., 

2018). Therefore, a deep and planned concept is needed in processing waste as a value-

for-use material.  

The concept of waste management can be obtained through the learning process 

(Hoshim et al., 2022; Uloma et al., 2022; Ali et al.,2022). Through the learning process a 

person has knowledge. The learning process is a process that involves teachers and 

students in acquiring knowledge, understanding, attitudes, and skills. This is in accordance 

to Ali et al., (2022) that intrust learning is a student's effort to learn lesson material as a 

result of the teacher's treatment, through the learning process students can learn so that 

behavior occurs in them. These changes in behavior include knowledge, understanding, 

attitudes, skills, as well as interests and talents. But in reality, applying the knowledge and 

understanding gained about waste management in the school environment is still low. 

Knowledge is a very important domain for the formation of one's actions (Ramli et al., 

2022). The knowledge possessed by students refers to their knowledge of interesting topics 

such as in this case is sustainable waste management. Understanding refers to their 

feelings or attitudes towards sustainable waste management. 

The city of Padang as the largest city in West Sumatra faces a waste problem that 

needs to be taken seriously, that is the waste escalation which continues to increase every 

year. Hardiana (2018) states that the average urban waste escalation is 0.0035 

m3/person/day or equivalent to 0.9 kg/person/day. In the year 2030, with a population of 

1,871,534 people, it is estimated that the daily amount of waste in Padang City will reach 

3,050 m3 (784 tons), while only 400 tons/day (51%) of the waste generated can be 

transported to the fds in Aie Dingin (Hardiana, 2018; Raharjo et al., 2014). The uncollected 

wastes are usually collected in temporary disposal sites (TPS) located on the roadside, at 

the intersection of roads or certain road bodies. This condition can have negative impacts 

on the surrounding environment, causing unpleasant odors, reducing traffic flow, reducing 

the beauty of the city, and even becoming a breeding ground for diseases. Sustainable 

waste management should be a concern for everyone, from children to adults, rich or poor. 

The formation of sustainable waste management behavior in elementary school students 

oriented towards sustainable development can become a role model for sustainable waste 

management behavior in their families and communities (Raharjo et al., 2020; Sriwahyuni 

et al., 2022). This study aims to determine the level of knowledge and understanding of 
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students about waste management so that both inorganic and organic waste can be utilized 

to become something useful, thus reducing the accumulation of waste in the FDS Aie Dingin 

area, and the need for more attention from the government and the whole community. 

 

Methods  

The research is a quantitative descriptive study, describing the current state of the 

research subjects or objects based on observable facts. The method used is a survey 

method. The survey method involves sampling from a population and using a questionnaire 

as the primary data collection tool (Sugiyono, 2018). 

The subjects in this study are all fifth-grade students at SDN 30 Aie Dingin, Balai 

Gadang  Koto Tangah District, Padang City, totaling 75 individuals, consisting of Va, Vb, 

and Vc, each with 25 students. The sampling technique employed in this research is total 

sampling, where the entire population becomes the research subjects (Sugiyono, 2018). 

Data collection techniques involve using a test instrument to assess students' 

knowledge and understanding of waste management. According to Sari et al. (2022), a 

test instrument is a tool that measures skills, knowledge, understanding, abilities, or 

talents possessed by individuals or groups. The test instrument used consists of 30 

multiple-choice questions with four options: A, B, C, and D. Data collection is done by 

distributing the validated and reliable test instrument to all fifth-grade students at SDN 30 

Aie Dingin. 

Data analysis in this study uses quantitative descriptive data analysis techniques. 

According to Sugiyono (2018), quantitative descriptive statistics are used to analyze data 

by describing it as it is, without intending to make general conclusions or generalizations. 

Data is quantitatively analyzed using the percentage technique as described by Sugiyono 

(2018). 

P(%)= (
F

N
) ×100                              

Remark: 

P = Percentage number 

f = frequency that is being calculated for its percentage. 

N= Number of Case (frequency number of individual count) 

The scores obtained are given meaning and are categorized into complex forms 

based on the existing levels. Categorization is done using the Mean and Standard 

Deviation, following norm-referenced assessment (PAN) as per Saifuddin (2017). You can 

refer to Table 1. for more details on the assessment norms. 

Table 1. Assessment norm 

Interval Category 

M + 1.5 S < X  

M + 0.5 S < X ≤ M + 1.5 S 

M – 0.5 S < X ≤ M + 0.5 S 

M – 1.5 S < X ≤ M – 0.5 S 

X ≤ M – 1.5 S 

Very high 

High 

Medium  

Low 

Very low 

Remark: 

M : Mean  

X  : score 

S  : standard deviation 
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Results and Discussion 

 

The analysis of the knowledge and understanding of fifth-grade students at SDN 30 

Aie Dingin on waste management in the Aie Dingin FDS area, Balai Gadang Koto Tangah 

district, Padang city has been conducted using a 30-item objective test that has been 

validated. The test used consists of two indicators, namely knowledge about waste 

management and the respondents' understanding of attitudes about waste management. 

The frequency distribution of the research data on the knowledge and understanding of 

fifth-grade students at SDN 30 Aie Dingin on waste management obtained the lowest score 

(minimum) of 13, the highest score (maximum) of 30, a mean of 17.88, a median of 18, 

a mode of 18, and a standard deviation (SD) of 2.29. 

Based on the mean and standard deviation, the frequency distribution of the knowledge 

and understanding of fifth-grade students at SDN 30 Aie Dingin on waste management in 

the Aie Dingin TPA area, Balai Gadang village, Koto Tangah district, Padang city is 

presented in Table 2. 

 

Table 2. Distribution of frequency of knowledge and understanding of fifth grade students 

No. Interval Category Frequency % 

1 21.315 < X Very High 8 10.6 

2 19.025 < X ≤ 21.315 High 19 25.3 

3 16.735 < X ≤ 19.025 Medium 35 46.7 

4 14.445 < X ≤ 16.735 Low 10 13.3 

5 X ≤ 14.445 Very Low 3 4 

 

Based on Table 2 above, it can be seen that the knowledge and understanding of fifth 

grade elementary school students about waste management in the Aie Dingin landfill area, 

Balai Gadang, Koto Tangah district, Padang city, is in the moderate category with a value 

of 46.7%. There were 35 students in the moderate category. This is because there are still 

students who do not know the types of waste and waste sorting. The lack of students' 

knowledge about waste can worsen the environment due to unmanaged waste generated 

from daily activities. Through education, it is expected that knowledge about waste 

management can be conveyed in the learning process. The learning process is an 

interaction between teachers and students that are interconnected, through learning 

students are expected to move from unawareness to awareness and from incompetence to 

competence (Sari et al., 2017; Sari et al., 2019). In addition, one of the aims of education 

is to instill environmental care values.  

Instilling environmental care values can be done from an early age, so that it is 

reflected in the behavior of disposing of waste in its proper place and sorting waste by type 

(Barloa et al., 2016; Simbolon et al., 2022; Barma et al., 2022; Siskayanti et al., 2022). 

Introducing the types of waste from an early age by disposing of waste according to its 

type is a simple habit that will have a significant impact on the environment (Siskayanti et 

al., 2022; Raharjo et al., 2020), and this attitude is crucial to be formed as a good habit 

for future generations. Although disposing of waste and sorting waste by type may seem 

simple, forming the habit is not easy, especially for young children who still need guidance 

and supervision from parents. Therefore, the participation of all parties in waste 

management is crucial. This is in line with Simatupang's statement (2021; Raharjo et al., 

2020; Sriwahyuni et al., 2022) that one aspect that affects the effectiveness of waste 
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management is community participation in sorting waste by type. Without community 

participation in waste management, the dream of creating a healthy and clean environment 

will not be realized. A clean environment is very beneficial in life, besides providing beauty 

and comfort, it also gives harmony.   

In essence, garbage is not something harmful to humans. Garbage can be turned 

into something useful if people know the proper processing techniques. However, many 

people are still unaware of waste management. Waste management can be done by sorting 

organic and inorganic waste (Purnami, 2020). Organic waste is waste that can be naturally 

decomposed, while inorganic waste is waste that is difficult to decompose naturally. Waste 

management can be done with the 3R method. Purnami (2020) and Siskayanti (2022) 

state that waste management through reduce is by reducing the amount of waste 

generated. In daily life, this pattern has been applied in several supermarkets that enforce 

rules to pay for plastic bags for shopping, intended for consumers to use as few plastic 

bags as possible when shopping. Reduction in the amount of waste, especially household 

plastic waste, is also carried out through socialization by the department of environment.  

Reuse management is an effort to manage waste by reusing it (Hendri et al., 2018). 

Reuse can be done in daily life by using materials that have the potential to become waste 

for reuse. The recycling pattern of waste management is by recycling existing waste into 

more economically valuable forms. Some examples of recycling include processing plastic 

waste into baskets, flowers, and other products that have more economic value. 

In general, Image 1 below illustrates the level of knowledge and understanding of 

fifth-grade students at SDN 30 Aie Dingin regarding waste management in the TPA Aie 

Dingin area, Balai Gadang Village, Koto Tangah District, Padang City. 
 

 

 
Figure 1. The level of knowledge and understanding of students regarding 

waste management. 

Based on the Figure 1 above, it is known that the level of knowledge of fifth grade 

students at SDN 30 Aie Dingin regarding waste management in the TPA Aie Dingin area, 

Balai Gadang Village, Koto Tangah District, Padang City is quite high with a value of 66%, 

and the students' understanding of waste management is in the moderate category with 

a value of 54%. This indicates that the knowledge of SDN 30 Aie Dingin's fifth grade 

students regarding waste management is still low. The low level of knowledge of students 

regarding waste management is influenced by several factors. One of the factors that 

affects the level of student knowledge is learning experiences. Experience is the 

knowledge gained and experienced by students as a result of learning and interaction with 

learning content and activities (Simbolon et al., 2022; Sriwahyuni et al., 2022). Learning 
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experiences are organized based on continuity, sequence, and integration. Continuous 

experience refers to providing opportunities for students to continuously perform various 

activities or skills. Sequence refers to the relationship between all learning experiences 

(Hoshim et al., 2022; Uloma et al., 2022; Ali et al., 2022). Meanwhile, integration refers 

to the connection between the material of a topic with other topics. In the learning 

process, it is expected that the concept of waste management can be taught properly and 

effectively so that students can apply the knowledge gained in their daily lives, especially 

in waste management. Simply put, students are expected to understand how to manage 

organic and inorganic waste originating from their own activities (Ali et al., 2022; Purnami 

2020; Raharjo, 2020). 

Sustainable waste management is a necessity to address the negative impacts of 

waste. Sustainable waste management is considered an effective measure to reduce the 

cost of waste collection, transportation, and processing (Raharjo, 2020; Hardiana, 2018). 

Sustainable waste management behavior is defined as efforts to reduce waste (reduce), 

reuse usable items (reuse), recycle waste (recycle), and convert waste into energy (waste 

to energy). According to Raharjo (2020; Saputra, 2017), waste management is all 

activities carried out to handle waste from its generation to final disposal. Broadly 

speaking, waste management activities include landfill control, waste collection, transfer 

and transport, management, and final disposal. In line with what Purnami (2020; Saputra, 

2017) conveyed, waste management is a comprehensive effort to handle waste generated 

from various human activities, grouped into six separate elements: generation control, 

storage, collection, transfer and transport, processing, and disposal.  

 ]Based on the gender of fifth grade students at SDN 30 Aie Dingin towards 

knowledge and understanding of waste management in FDS Aie Dingin area, Balai 

Gadang, Koto Tangah district, Padang city based on gender, can be seen from Figure 2. 

 

 
Figure 2. Level of knowledge and understanding of students about waste 

management by  gender 

 

Based on Figure 2 above, it is known that the level of knowledge and understanding 

of students regarding waste management is based on gender, where female students have 

a higher level of knowledge and understanding of waste management than boys, namely 

65% girls and 54% boys. There is a very significant difference between the knowledge and 

understanding of male and female students in waste management. This is because women 

are more sensitive in managing the environment (Hermawan, 2019). This is in line with 
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what was done by Mariwah, et al (2012), that women tend to be able to maintain 

cleanliness than men. Moreover, women are closely related to the environment. Without 

involving women, the environment cannot be preserved (Prince, 2020). If the environment 

is damaged, women will be the first to be affected (Hermawan, 2019), because women 

have a lower level of immune system than men (Clough, 2010). Women in psychology are 

underestimated by some parties (Suen, 2019), even though women's potential is enormous 

in protecting and preserving the environment. By involving women in waste management, 

such as sorting household waste, making compost, and recycling simple waste, the quality 

of women and the environment will be better. 

Gender differences form different perceptions that affect different attitudes and 

knowledge between men and women (Clough, 2010). Prince, (2020) states that gender 

and education are important social determinants of health that have an impact on health 

behavior. Differences in gender and education have an effect on sedentary behavior. The 

reality is that women are more diligent, diligent, and thorough when given assignments or 

doing something (Suen, 2019). Gender is a factor that facilitates a person to behave. 

According to Hermawan (2019) men and women have an equal share in efforts to improve 

their health which can be applied in everyday life through clean and healthy living 

behaviors. 

 

Conclusion  

 

Based on the results obtained from the analysis of elementary school students' 

knowledge and understanding of waste management in the Aie Dingin area, Balai Gadang, 

Koto Tangah district, Padang city, is in the medium category with a value of 46%, where 

the level of student knowledge about waste is 66% and the level of understanding of waste 

management is 54%. This indicates that the knowledge and understanding of elementary 

school students in grade V regarding waste management is still low.  
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 Abstract. Learning needs to accommodate the diversity of 
students through innovative selection of strategies or 
learning models that are oriented towards an independent 
learning curriculum. The learning model that can be applied 
is through differentiated problem based learning (PBL) which 
can meet students' learning needs. This study aims to 
determine the increase in student learning outcomes using a 
differentiated PBL model. This research uses a type of 
qualitative research with a descriptive approach. Sampling 
was carried out using the purposive sampling technique, 
namely the technique of determining the sample with certain 

considerations. Data collection techniques using tests and 
observation sheets. Data analysis techniques used the 
normality test and paired sample t-test and used the formula 
on the observation sheet. The results showed that learning 
using the differentiation model with PBL increased 
significantly by 83.75 and the learning process took place 
effectively by 78. 
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Introduction 

The success of a country in facing the industrial revolution 4.0 is also determined by 

the quality of educators such as teachers. Teachers are required to master skills, and the 

ability to adapt to new technologies and global challenges. In this situation, every 

educational institution must prepare a new orientation and literacy in the field of education. 

Old literacy that relies on reading, writing, and mathematics must be strengthened by 

preparing for a new literacy, namely data literacy, technology, and human resources 

(Gausdal & Makarova, 2017). Data literacy is the ability to read, analyze and use 

information from data in the digital world. While human resource literacy is the ability to 

interact well, not rigid, and with character (Hermann et al., 2016).  

Learning innovation towards a new paradigm is expected to be able to solve problems 

entering the 40's industrial revolution era. Innovative learning activities create a class 

atmosphere that is not rigid and not monotonous. Students are invited to discuss, interact 

and dialogue more so that they can develop their own scientific concepts and principles 

(Susetyo, 2019). 
Carry out differentiated learning according to the concept of independent curriculum, 

that is, learning that meets the learning needs of students (Lestariningrum, 2022; Zhu et 

al., 2016). The teacher facilitates students according to their needs, because each student 

has different characteristics, so they cannot be given the same treatment. In carrying out 

differentiated learning, the teacher must think about meaningful actions that will be taken 

later, because Differentiated learning does not mean giving each student a different 

https://jurnal.usk.ac.id/JIPI/index
https://dx.doi.org/10.24815/jipi.v7i3.33145
https://dx.doi.org/10.24815/jipi.v7i3.33145


 

 

280 | JIPI (Jurnal IPA dan Pembelajaran IPA), 7(3), p.279-288, (2023) 

 
 

 

treatment or activity and learning in isolation between smart and unskilled students 

(Kinshuk et al., 2016). 

Differentiated learning has the following characteristics: 1) focuses on the main 

concepts and principles of the subject matter. 2) Evaluation of student learning readiness 

and progress is accommodated in the curriculum. 3) There are flexible student groupings, 

and 4) Students become active explorers (McTighe & Brown, 2005). Several empirical 

studies focusing on differentiation learning are described (Tulbure, 2011) mean: 1) 

Differentiating instruction on personal learning styles leads to an increase in the level of 

learning outcomes, 2) Differentiating instructional strategies on learning styles do not 

affect learning levels, 3) Lack of compatibility between learning styles and didactic 

strategies motivates and makes the studying process flexible.  

In differential learning, problem based learning (PBL) models can help students better 

understand differential concepts and apply their knowledge to solve real-world problems 

related to differential calculus. (Tawfik & Lilly, 2015). PBL is a set of learning activities that 

emphasizes the process of scientifically adapting to the problems encountered, instilling in 

students the habit of always striving to overcome the problems they face (Tsybulsky & 

Muchnik-Rozanov, 2019; Yamin et al., 2020). 

At SMP Al-Irsyad in class VIIB, they already use the independent curriculum, so it is 

recommended to do differentiation learning. Although this learning is not new, the 

application of teaching and learning activities is still rarely done. On the other hand, 

differential learning with PBL is still not very popular and specific elements are not 

embedded by teachers. Therefore, the application of this learning strategy cannot be 

optimally implemented. 

Based on previous research, differentiation learning strategies are efforts that can be 

made to improve student learning outcomes by using a heterogeneous cognitive approach 

to students. Problem-laden differentiation learning strategy is a method used to balance 

students' abilities in digesting lessons, managing emotions, and ways of communicating, 

including the ability to develop different interests and talents of students (Hadi et al., 

2022). Other studies have stated that the application of differentiated learning through the 

PBL  model in learning Mathematics in class VIII SMP Negeri X can improve student learning 

outcomes and student learning activities. The implementation of differentiation learning 

through the PBL model has increased. The average percentage of completeness of student 

learning outcomes in cycle I was 92%, increasing to 96% in cycle II. While the percentage 

of student learning activities in cycle I reached 90.25%, an increase of 92% in cycle II 

(Muslimin et al., 2022). 

Furthermore, learning research is differentiated with the PBL model, in the 

implementation of independent curriculum learning in class VII which has just been 

implemented at SMP Negeri 2 Telukjambe Timur, Karawang Regency, West Java Province 

since the beginning of the 2022/2023 school year. The results of this study showed that 

the average student learning interest increased by 0.8 points, the average individual 

formative assessment results increased by 21 points, and the average group work results 

increased by 14 points. In conclusion, this research was successful in increasing students' 

interest in learning through differentiated learning with the PBL model in social studies 

lessons in Class VII G of SMP Negeri 2 Telukjambe Timur (Sumarni, 2023). 

Independent curriculum is a syllabus that aims to hone children's interests and talents 

from an early age by focusing on essential material, character development, and student 

competencies. Independent learning also involves self determined conditions in fulfilling 

the goals, methods, materials, and evaluation of learning for both teachers and students. 

With this, it can be seen that the learning process in the independent learning curriculum 

is more directed to the needs of students (student-center) whereas previously the concept 
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of learning was still centered on teachers or educators (Basham et al., 2016; Indarta et 

al., 2022). The merdeka Learning curriculum is present as an answer to the intense 

competition for human resources globally in the 21st century. There are three major 

competencies in the 21st century, namely the competence to think, act and live in the 

world. Thinking competence includes critical thinking, creative, and problem solving. Acting 

competencies include communication, collaboration, digital, and technology literacy. While 

the competence to live in the world includes initiative, self-direction, global understanding, 

and social responsibility (Putriani & Hudaidah, 2021; van Laar et al., 2017).  

Differentiated learning refers to the variety of services provided by the different 

characteristics of the knowledge participants. When students arrive at school, they differ 

widely in abilities, experiences, aptitudes, interests, language, culture, learning styles, and 

many other factors. The success of differentiated learning can be seen from the process 

and learning outcomes. Parameters of differentiated learning success include students 

feeling comfortable in the learning process, improving hard skills and soft skills, students 

are able to reflect on their abilities from the beginning, process, and end of learning. As a 

result, it is unfair if the teacher only provides the subject matter and grades students in 

the same way for all learners in the class. Teachers must pay attention to student 

differences and provide services that meet student needs (Wahyuningsari et al., 2022). 

Other research states that differentiation learning is successful in applying students' 

motivation, academic achievement, attitudes, and perceptions (Chen & Chen, 2018). 

The application of PBL is not easy to do. Because the nature of PBL is the use of 

"problems" in the learning process. Through this learning, students are able to think 

creatively, so they can solve the problems they face in everyday life. This learning can 

improve their critical thinking skills. Students come up with ideas and implement 

development ideas about the potential of their own region, which can be translated into 

student activities or activities, both through the presentation of written text and pictures, 

as well as through real activities, encouraging students to realize the map of the 

advantages of their own regional potential. The teacher's ability to design differentiated 

learning is also very necessary to improve students' critical thinking skills. Therefore 

researchers are very interested in researching differentiation learning with PBL to support 

students' critical thinking skills in the 4.0 era. The purpose of this study is to discover that 

differential learning includes PBL that supports the learning outcomes of SMP Al-Irshad 

students in the 2022/2023 academic year. 

 

Methods 

This study uses a qualitative descriptive method that seeks to describe phenomena 

that occur in a real, realistic, actual, real way (Rukajat, 2018). The research design uses a 

one-group pretest-posttest format with one class observed at the pretest stage (O1) = 

before proceeding to the learning treatment using the learning method that has been made, 

(X) = treatment and posttest, (O2) = posttest. 

The population used in this study were all 30 students of class VII SMP Al-Irsyad. 

Meanwhile, the sample used was class VIIB, which consisted of 15 students. The sampling 

method is purposive sampling with the selection of certain criteria that are applied based 

on research objectives or research problems. Data collection techniques through pre-test 

and post-test observations. So that the details are described in the following research 

instruments. 
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Table 1. Research instrument 

Data Data 

Collection 

Technique 

Source 

Instrument 

Student learning outcomes Students Test Test sheet 

Differentiated learning with Students PBL Students Observation Observation sheet 

 

Furthermore, Data were analyzed using the normality test and the paired-samples t-test. 

Acquire response data from the observation sheet conducted as an observation of the steps 

of the learning activity in the learning process. Observation is an assessment scale that will 

be filled in when the researcher conducts the teaching and learning process. Observations 

made focused on the main concepts and principles of the subject, assessment of student 

readiness and development, were embedded in the curriculum, had flexible groupings of 

students, and became an active explorer. 

Assessment in the differentiated learning process has three aspects. Assessment 

does not only refer to the achievement of criteria determined in accordance with learning 

objectives. The three aspects include content, process, and product. Rating range 

definitions and rating weightings can be found in the score interpretation table based on 

the Likert scale with an assessment score of 4 = very good, 3 = good, 2 = less, and 1 = 

very less. Furthermore, the score of the student response questionnaire is calculated by 

using the formula (Pranatawijaya et al., 2019).  

 

Results and Discussion 

 

Learning outcome data obtained from the learning outcomes of VII B grade students 

on solar system material using differentiated learning with problem based learning outcome 

data in the form of pretest and posttest scores in the form of multiple choice with a total 

of 20 questions with an answer score of 1 for correct answers and 0 for wrong answers. 

After the learning outcome test data is obtained, then calculations are carried out 

using the paired sample t test with the aim of determining how much the students learning 

outcomes have improved. After the pretest and posttest data is obtained, then calculate 

the average pretest and posttest scores by calculating the normality test. The following are 

the results of the pretest, posttest, normality test, and paired sample t test values in the 

Table 2. 

 

Table 2. Learning Outcome Data 

type lowest highest average normality 

test 

paired Samples 

t test 

category 

Pretest  5 70 32.5 0.207>0.05 
0.000<0.025 

Significant 
Improvement Posttest  65 100 83.75 0.296>0.05 

 

Based on the table above, it shows that in the pretest score, the lowest score is 5 

and the highest score is 70. In the posttest score, the lowest score is 65 and the highest 

score is 100. The average value of the pretest was 32.5 while the average value of the 

posttest was 83.75. In the Shapiro-Wilk normal test, it is known that the sig. value on the 

pretest and posttest variables is 0.207 and 0.296, so the data distribution is normal and 
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because the data is normally distributed, the hypothesis test is continued with parametric 

statistics, namely the paired samples t test. The paired samples t test obtained the output 

results, the sig valde of 0.000 is greater than 0.025 so that there is a significant difference 

in average values. To determine can be seen from the Figure 1. 

 

 
Figure 1. Diagram of Learning Outcomes 

 

The Figure 1 shows that there is an increase in learning outcomes seen from the 

difference in the average score between the pretest and posttest. The average value of the 

pretest score is 32.5 and the average value of the posttest score is 83.75. 

Observation sheet data obtained from students and teachers of class VIIB on solar 

system material using a differentiated learning model loaded with problem based learning. 

The observation sheet is in the form of a sheet containing interactions between teachers 

and students with a rating scale of 1 to 4. after obtaining the observation sheet data, seen 

from the results of the observation sheet there are several assessments, namely learning 

asessment, attitude assessment, psychomotor assessment. Learning assessment air senes 

lowest score legend entry problem based learning differentiation learning model is carried 

out in class VIIB SMP Al-Irsyad, then the data is analyzed in the Table 3. 

 

Table 3. Observation sheet result 

observation sheet average  score average value description 

Learning 3.2 78 Good 

Attitude   3 86 Good 

Psychomotor 3.25 80.51 Achieving the goal 

 

In the learning outcomes, the average score is 3.2 and has a value of 78 and is 

classified as good learning to be implemented in learning in accordance with the 

recommendations for learning models in the independent curriculum. 

Attitude assessment aims to measure the development of student attitudes over 

time, provide opportunities for students to reflect on attitudes, attitude assessment can 

also provide information to teachers about the effectiveness of learning, to develop the 

formation of positive student attitudes, improve student attitudes, and help form positive 

character and morale. The results obtained from the attitude assessment with an average 

score of 3 and a value of 86 obtained good value results because many students have 

positive character and morals so that they have a good attitude towards teachers and other 

students and themselves. 
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Psychomotor assessment aims to measure students' practical skills, monitor student 

progress, and encourage active Involvement in the learning process. The results obtained 

from students when presenting the results of the LKPD obtained by conveying it to other 

students so that data is obtained with an average score of 3.25 and a value of 80.51, which 

means that students are able to achieve the objectives of the learning that has been done. 

 

 
 

Figure 2. Diagram observation Results 

 

Based on Figure 2, it shows that the observation sheet obtained a good value. From 

picture and Table 3 it can be seen that each aspect observed for teacher and student 

activities has a good value so it can be stated that action in learning are carried out using 

a PBL differentiation model in science subjects on solar system material class VII Al-Irsyad 

Junior High School in the 2022/2023 academic year is included meets good rank and meets 

the standards for learning performance, id est at least 70-89 or good studying. 

The independent learning curriculum also involves conditions in meeting the learning 

objectives, methods, materials and evaluations of both teachers and students. With this, it 

can be seen that the studying process in the independent learning curriculum is more 

directed towards the needs of students (student-center), where previously the concept of 

studying was still centered on the teacher or educator (Ningrum & Andriani, 2023). 

Differentiated learning foc Legend on the main concepts and principles of academic 

materials developed, evaluation of student readiness and studying development is 

accommodated Into the curriculum, there is flexible grouping, and students become active 

explorers. The application of differentiated learning combined with PBL has advantages, 

including involving students in learning activities so that the material presented is easy to 

understand, students can learn independently, students can learn from various sources, so 

that the material can be understood by students, then students can experience the benefits 

of science learning directly (Musyadad et al., 2019). 

Choosing the right learning model will create effective studying activities so that it 

can foster students' interest in studying. Every student has a different way of learning. 

With the use of differentiated learning models with PBL, it is hoped that the implementation 

of learning that has been carried out by teachers can create an attractive learning 

atmosphere for students (Sulistyosari et al., 2022).  

Based on the results of the calculation of the value of the learning observation sheet, 

the results of the implementation of teacher and student learning on solar system material 

using a differentiated learning model with PBL are in a high category. It is known that the 

teacher and student learning observation sheet obtained a score of 78 (good) which means 

it is in accordance with learning standards.  
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Differentiation learning model with PBL on solar system material is an active learning 

model. With the use of differentiation models loaded with PBL, placing students as the 

center of learning activities so that students are required to be more active, independent, 

and understand learning material according to student abilities. According to research 

(Chen & Chen, 2018) successfully implemented about student motivation, academic 

achievement, attitudes and perceptions through differentiated learning. 

Indicators of successful implementation of differentiated learning can be seen from 

the implementation of learning that is oriented towards learning interests and student 

profiles, actively involving students so as to create a pleasant learning environment, and 

an increase in mastery of knowledge and skills from students after going through learning 

(Pandina Scot et al., 2008). Students can choose learning methods according to their 

respective learning styles so that it helps them master the material being taught more 

optimally so that learning objectives are achieved (Pashler et al., 2008). 

Based on the research data on learning outcomes obtained from pretest and posttest 

scores, the lowest score on the pretest was 5 and the highest score was 70. On the posttest 

score, the lowest score was 65 and the highest score was 100. The average value of the 

pretest is 32.5 and the average value of the posttest value is 83.75. 

After the data on the results of the pretest and posttest are obtained, then 

calculations are carried out with the formula with the aim of determining how much the 

percentage increase in student learning outcomes. With the average pretest and posttest 

scores, a high percentage of learning improvement is obtained with a percentage value of 

158 %. Based on the high percentage value, it can be concluded that there is a high 

increase in learning outcomes so that it can be stated that learning with a differentiated 

learning model with PBL is in accordance with what is recommended in the latest 

curriculum, namely the independent learning curriculum. 

The data above is reinforced by research (Burney, 2008; Hadi et al., 2022) 

differentiated learning strategy is an effort that can be made to improve student learning 

outcomes by taking a cognitive approach to heterogeneous students. In addition, in 

research (Mulbar et al., 2018) The learning outcomes of students have increased where 

the average learning outcomes of students reach individual completeness, namely meeting 

the KKM set by the school and classical completeness is achieved which is marked by at 

least 80% of students meeting the KKM, namely 70. This was achieved in Cycle II with the 

average learning outcomes of students increasing to 81.5 with classical completeness of 

86.67%. Then based on the research results (Muslimin et al., 2022) which has been carried 

out, it can be concluded that the application of differentiated learning through the PBL 

model in learning mathematics in class VIII SMP Negeri X can improve student learning 

outcomes and student learning activities. The implementation of differentiated learning 

through the PBL model has increased. The average percentage of student learning 

outcomes completeness in cycle I was 92%, increasing to 96% in cycle II.  

Based on research using the differentiation model with PBL in learning activities, it 

has a positive effect on students in terms of learning and student learning outcomes. 

Reinforced by research research results (Sumarni, 2023) the application of a differentiated 

learning approach through the PBL model, there has been an increase in student interest 

and student learning outcomes, and the research is considered "successful". In addition, 

in research (Herwina, 2021) stated that differentiated learning is able to help students 

achieve optimal learning outcomes, because the products they will produce are according 

to their interests. Therefore, the differentiated learning process must provide ample space 

for students to demonstrate what they have learned. 

Based on the calculation of the value of the observation sheet on each indicator, the 

lowest score is 2 on the score of calmness in class conditions because all discuss with each 
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other to complete the LKPD given. Almost all scores on the indicators are high because 

students are very enthusiastic in carrying out learning and always listen to the instructions 

and material that the teacher provides during learning so that it includes good learning 

because there is an increase in learning activities that occur.  

Attitude assessment with multiple indicators is used as additional data to reinforce 

learning observations. Get good results in chat. Students can carry out learning with good 

attitudes by following learning properly, and students reflect good student judgment. In 

the observational evaluation of student attitudes, students are able to demonstrate good 

traits according to the attitude sheet evaluation. 

 

Conclusion 

 

The learning outcomes that have been carried out in problem-based differentiated 

learning have increased significantly by 83.75 and the effective learning process is 78. The 

development of various learning models in the process of teaching and learning activities 

is adjusted to the learning material. The application of the problem-based differentiation 

learning model requires a more mature learning plan so that time is used more effectively. 

It is hoped that further research can be carried out by measuring critical thinking skills. 
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 Abstract. The purpose of this research is to solve learning 
problems in class, especially student learning independence. 
Based on the results of student observations in the learning 
activities that have been carried out, it is known that the 
independence of student learning is still quite good. In fact, 
independent learning is one of the success of learning. Based 
on observations in class, it is known that the independence 
of student learning is still low. This is indicated by indicators 
that students are less actively involved in learning in class 
and are still unable to independently learn to present the 
results of their discussions in front of the class. This problem 
occurs because the learning process in the classroom directs 
students more to work on their student worksheets without 
carrying out discussion activities that involve student activity 
in learning. Efforts made to increase learning independence 
are the problem based learning (PBL) and reward and 
punishment models. The research method used is the 
classroom action research (CAR) cycle. The object of 
research is class VII junior high school students. Collecting 
research data using observation sheets and student reflection 

questionnaires. Quantitative descriptive data analysis 
techniques with very good, good, good enough criteria. 
Based on the results of the study, it was found that there was 
an increase in the learning independence of students using 
the PBL and reward and punishment learning models. This 
increase occurred after the implementation of learning for 2 
cycles. 
Keywords: Problem Based Learning, Reward and 
Punishment, Self Regulated Learning 

 

 
 

Introduction  

Education is very important in any country. The quality of a country's education shows 

the progress of thinking and determines the progress of the nation. The existence of 

quality education will help a country create the next generation who are experts in various 

fields. The low quality of education in a country will result in the nation or country being 

left behind. Therefore, education is a key in building and improving a country (Kurniawati, 

2022). 

Indonesia is a country that really cares about its education. This is shown by the 

existence of a curriculum that continues to develop following technological advances and 

current developments in the 21st century. However, education cannot be separated from 

problems that cause low quality of education. The low quality of education can occur due 

https://jurnal.usk.ac.id/JIPI/index
https://dx.doi.org/10.24815/jipi.v7i3.33203
https://dx.doi.org/10.24815/jipi.v7i3.33203
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to the lack of independent learning for students to be enthusiastic and interested in 

learning. Improving the quality of education can occur because students want to be 

actively involved in the learning process (Isnawati & Samian, 2015). 

Educational success can be seen from the presence or absence of student self 

regulated learning (Ningsih & Nurrahmah, 2016; Somawati, 2022). Self regulated learning 

is very important and must be a concern for the parties involved in the world of education. 

The existence of self regulated in learning will make students able to direct their feelings 

without any influence from other people and take the initiative in solving the problems 

they face (Ningsih & Nurrahmah, 2016). 

Self regulated learning is an attitude of freedom in action, responsibility which is 

marked by a desire to learn and gain new experiences (Mashuri, 2016). The characteristics 

of independent learning are being able to think critically, creatively and innovatively, not 

being easily influenced by the opinions of others, not running or avoiding problems, solving 

problems by thinking deeply, not feeling inferior when you have to be different from 

others, trying to work full of perseverance and discipline, and is responsible for his own 

actions (Asmar, 2018; Prayuda et al., 2014).  Self regulated learning can be carried out 

by someone if that person has self-confidence (Pratiwi & Laksmiwati, 2016). 

In the description above, the researcher is interested in raising the problem of student 

self regulated learning in class VII junior high school students. The results of observation 

activities carried out in class show that students are not actively involved in learning in 

class and are still unable to independently learn to present the results of their discussions 

in front of the class. This is because the learning that is carried out directs students to 

work on their student worksheets only without carrying out discussion activities that 

involve student activity in learning. 

Based on the results of student observations in the learning activities that have been 

carried out, it is known that 69.4% of students are confident in learning, 68.1% of students 

are confident in making presentations in front of the class, 60.4% of students carry out 

asking activities in groups or with groups others, and 62.5% of students who were active 

in raising their hands in the learning process in class. The results of this observation are in 

the sufficient category, indicating that student sel regulated learning is still low in the 

learning process in the classroom. Therefore efforts are made to increase student self 

regulated learning by using problem-based learning models with reward and punishment 

methods. 

Self regulated learning (SRL) is a key competency that lays the foundation for lifelong 

learning (Dent & Koenka, 2016). SRL is described as a dynamic process in which learners 

personally activate and maintain cognitions, feelings, and behaviors that are systematically 

oriented toward achieving learning goals (Theobald, 2021). SRL also means learning is 

regulated by students and not motivated by external factors and people (Gomaa, 2017). 

Students can manage their own learning, direct and direct cognitive and motivational 

activities to achieve learning goals. SRL is very important so that students are able to 

manage their own learning (Broadbent, 2017; Gambo & Shakir, 2021).  

SRL fits into current educational initiatives and innovations (21st century learning, 

inquiry learning, inclusion, assessment for learning). SRL is associated with students being 

adaptive, critical lifelong learners and creative thinkers, problem solvers, and being able to 
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work and learn both independently and collaboratively (Perry et al., 2017). Teachers use 

several strategies to facilitate Self regulated learning. For example, teachers support 

students' metacognition when they: make learning fun and provide opportunities for 

students to gather knowledge about themselves as learners through self-assessment and 

reflection; provide visual clues; engaging students in group discussions and encouraging 

task interpretation through metacognitive questions (Brenner, 2022). One strategy that 

can be applied to encourage independent learning is the problem-based learning and giving 

reward and punishments. 

There are several advantages of the problem based Learning learning (PBL) model 

according to Lismaya (2019) namely PBL is a pretty good model for understanding lesson 

content because students are directly confronted with problems that exist in the real world 

and make learning more meaningful. Meaningful learning will provide convenience and 

acceleration to students in understanding the concepts and principles of learning as a 

whole. PBL can improve student learning activities, support abilities communication, 

cooperation, communication, creativity especially critical thinking (Issa & Khataibeh, 

2021). The level of student learning activity will be higher both physically, psychologically, 

and emotionally. Another advantage of the PBL model is that it makes education in schools 

more relevant to life outside of school because in the learning process students are trained 

to highlight problems from various aspects (Almulla, 2020; Masrinah et al., 2019). 

Reward is a form of reward to students for their hard work in obtaining achievements 

through learning both in groups and individually. Reward treatment is a way that is 

considered successful in developing students' interest in learning or doing something. 

Punishment can be interpreted as a sanction given to students if they make mistakes or 

intentionally violate the rules that have been set. The purpose of punishment is to raise 

awareness that arises from within students about the mistakes they have made (Putra et 

al., 2018). Reward and punishment are essentially used for educational purposes. They are 

deliberately chosen by teachers to make learning process effective. It further aims to 

improve students' learning achievement (Sidin, 2021). 

The application of giving rewards should be balanced with punishment. This aims to 

form the self regulated learning of students, not only rewards are given to increase the 

willingness to learn or just giving punishment to bring up discipline (Sidin, 2021). Both 

need to be raised side by side so that there are steps in it that will spur students to make 

their own choices whether they want to get a reward or instead allow themselves to receive 

punishment (Lestari, 2019). Being able to make their own choices is an indicator of self 

regulated in learning so that the application of reward and punishment as motivation to 

form student learning independence (Alinurdin & Suwahyu, 2019). 

PBL was chosen because it involves students in solving problems relevant to the 

material and developing student self regulated learning in finding information from 

relevant sources (Susilowati, 2018). This learning model also helps students' active 

participation in class in groups. Then the reward and punishment method is used to 

motivate and encourage students to study hard and be able to be independent and actively 

participate in learning activities in class. Based on the explanation of the solutions 

presented, the aim of this study is to increase student regulated learning by applying the 

PBL model assisted by giving rewards and punishments to students. 
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Methods 

The research method used in this research is the class action research method CAR 

according to Kurt Lewin. This model is the main reference for other CAR models. Kurt Lewin 

was the first to introduce action research. Kurt Lewin's CAR concept consists of four 

components, namely planning, acting, observing, and reflecting. At the planning stage, 

learning plans are prepared, preparation of learning support tools and learning evaluation. 

Then action is taken from the results of the learning design and observation of the 

implementation of learning. At the end of the CAR stage, reflection on learning was carried 

out to improve the learning process carried out. The cycle will be repeated if the expected 

increase has not occurred. 

The object of this research is students of class VII junior high school even semester 

2022/2023 academic year. The research object was only taken by one class to observe the 

increase in self regulated in learning using the PBL and reward and punishment learning 

model. Indicators of student self regulated learning consist of self-confidence, 

responsibility, initiative, and discipline. 

The data collection technique used is the non-test technique. This non-test data 

collection is used to assess the increase in student self regulated learning during learning 

through student observation and student reflection questionnaires. The data analysis 

technique used is quantitative descriptive. Data analysis is used to describe data that shows 

conditions in the learning process in class and student activities. The data obtained were 

analyzed using the formula: 

 

P= (
S

N
)×100%                                (1) 

Formula description: 

P  : percentage mastery of each aspect 

S : acquisition score of each aspect 

N : total score 

 

After obtaining the final percentage, students are grouped into several categories 

as follows: 

 

Table 1. Score Category 

Interval (%) Category 

80 – 100 Very good 

70 – 79 Good 

60 – 69 Pretty good 

< 60 Very Not good 

(Source: Sugiyono, 2018) 
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Results and Discussion 

 

Class action research activities carried out in 2 cycles. This is because there is an 

increase in student self regulated learning so there is no need to carry out the next cycle. 

In cycle 1, learning planning was carried out on biodiversity material regarding interactions 

between biotic and abiotic components. Learning is done by dividing students into several 

groups according to the level of ability of students. The teacher compiles observation sheets 

and reflections on the independence of student learning and compiles plans for 

implementing learning according to the characteristics of students. The learning media 

used are video and power point. 

Based on the implementation of cycle 1 learning, the reflection results obtained that 

when presenting student worksheets it was considered quite difficult so they could not 

finish it on time. Student presentation activities in front of the class to improve self-

regulated learning in the discussion process have not been carried out effectively. The 

teacher presents too many videos so that it takes up a lot of time. There are still students 

who are not involved in group activities, this shows that one indicator of self-regulation 

learning is still not good. The division of groups that are not in accordance with the level 

of student abilities so that the teacher has difficulty in determining student priorities that 

need to be increased in learning independence. The results of this reflection are followed 

up with the implementation of cycle 2 learning. 

Planning in cycle 2 was carried out based on reflections on the learning activities in 

cycle 1. Prior to the implementation of the lesson, the teacher designed groups that were 

again adjusted to the characteristics of students based on their level of ability and learning 

style. The learning media used are infographics, power point. In the student worksheets, 

an explanation of the procedure for a good presentation is given so that the activity is more 

focused. During the presentation process students may ask two questions to the presenter 

and the presenter may ask questions about the material being explained to other groups. 

This aims to make the discussion run actively. During group activities each student must 

have responsibility in doing the assignments given. 

During the implementation of cycle 2 the reflection results obtained that there was 

an increase self regulated learning that had gone well. The application of PBL models is 

able to help independent learning because students are actively involved in the process of 

implementing learning in class. Providing reward and punishment in the learning process 

helps increase learning motivation so that students want to actively ask questions or 

answer questions/quizzes posed by the teacher. 

The division of study groups according to the level of ability of students helps in 

directing and teaching students, especially the low group, to be independent in doing their 

work. Learning activities may still have deficiencies or not optimal because there is 1 

student who seems less involved in the discussion process in implementing learning in class 

and students who are not included make it difficult for them to do the assignments given 

so the teacher needs to pay attention to these students or needs to be analyzed further 

why these students are less motivated in discussion activities. The following is a 

comparison of the results of student self regulated learning in cycle 1 and cycle 2. 
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Figure 1. Self Regulated Learning Chart Based on Teacher Observation Sheets 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Graph of Student Regulated Learning Based on Student Reflection 

Questionnaire 

 

Based on the results of cycle 1 it is known that student learning self-regulation still 

has an average of 65.17% in the pretty good category. The percentage of each indicator 

is self-confidence 58.59% category is not good, responsibility is 77.22% good category, 

initiative is 51.41%, category is not good, and discipline is 73.47% good category. The 

average reflection of students' self-regulated learning was obtained at 66.03% in a pretty 

good category too. 
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The results of the observation sheet and reflection questionnaire have different 

percentages because the observation sheet is through teacher observation while the 

reflection questionnaire is filled in directly by students based on the implementation of the 

learning carried out. The response to the results of student teacher observations was good 

on indicators of responsibility and discipline because they were above the CAR success 

criteria expected by researchers of 70%. But it still needs to be improved on the indicator 

of 58.59% trust and 51.41% initiative. 

Student responses from the reflection questionnaire also indicated the need for 

improvement in all indicators of self-regulated learning because almost all of them were 

below 70% in a fairly good category. Based on the results of the self-regulated learning 

indicators, there are 2 items that fall into the unfavorable category in both the results 

obtained from teacher observation and student reflection. The low results of these 2 

indicators occur because of the poor implementation of the PBL model steps. All PBL steps 

were not carried out properly, especially at the stage of presenting the results of students' 

assignments in front of the class. This is because there are too many student worksheets 

so there is no time for presentation activities. Initiative is the desire of students to be 

actively involved in learning which can be observed in discussions where students 

independently explore information to solve given problems (Kirmizi, 2013). Confidence is 

shown when students are able to express themselves in groups and explain their work in 

front of the class. 

The development of self-confidence and initiative in learning is influenced by stimuli 

from the surrounding learning environment which involve reinforcement, rewards, or 

punishments that shape cognitive and affective outcomes and student grades (Basak & 

Ghosh, 2011). The student-centered nature of PBL as a learning tool that relies on students' 

active participation is able to increase their self-confidence and further increase their sense 

of self-control. The way PBL is carried out and facilitated influences the level of students' 

appreciation of the environment and further influences their active participation in learning 

(Abdalla et al., 2019). In addition, PBL model can improve critical thinking skills, foster 

student initiative, internal motivation to learn and can develop interpersonal relationships 

in group learning (Ramadhani et al., 2019). 

On the indicator of responsibility obtained by 77.22 and 68.22% from teacher 

observation and student reflection. Indicators of responsibility are known by observing 

students' active participation in group work activities. The results obtained are good. But 

in learning there are still some students who do not participate in working on student 

worksheets so that there is a need for improvement. Improvements are implemented by 

directing each student to be responsible for doing their job. Responsibility in carrying out 

important tasks in the context of positive changes in understanding the material in the 

activities of completing assignments given by the teacher (Juriah, 2016). Increasing 

student responsibility shows that learning is carried out effectively in increasing self-

regulated learning. When students have responsibility in learning, students will be able to 

understand the lesson more deeply (Cevat & Akkaş, 2019). 

In the discipline indicator, the results obtained from teacher observation were 

73.47% and student reflections amounted to 62.73% who obeyed the rules and carried 

out the learning process well. Based on this, it is also a weakness of researchers in 
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determining agreement at the beginning of the learning process in class. After 

improvements were made by applying the reward and punishment method, there was an 

increase in the disciplinary indicators by 93.33 and 76.76%. A significant difference from 

teacher observation and student reflection occurs because students consider themselves 

to have good behavior in discipline at school. Even though in the implementation of learning 

students already have very good disciplinary behavior which is shown from the results of 

teacher observations that students have been able to do assignments on time and comply 

with the rules of the initial class agreement. 

Discipline can grow and fostered through training, education or instilling habits that 

must be started in the family environment, starting from childhood and continuing to grow 

so that discipline gets stronger through education at school. Discipline will encourage 

students to improve self-regulated learning. This is demonstrated by independent learning 

behavior such as doing well on assigned tasks, and exploring information related to learning 

(Susanto et al., 2020). The application of the reward and punishment method in improving 

discipline. This is because the reward and punishment learning method allows students to 

be disciplined in the learning process so that it is expected to motivate students to discipline 

themselves (Kurniawati, 2021). Both the positive and negative reinforcement can 

contribute to discipline in the school. In order for the school to increase discipline in the 

classroom, there is a need to influence behavior by adding something unpleasant, and 

influence behavior by taking away something unpleasant. Both methods are employed to 

influence behavior, but positive punishment looks to remove or decrease a “bad” behavior 

while negative reinforcement seeks to encourage or increase a “good” behavior (Agyekum, 

2021). 

In cycle 1, not all of the plans that have been prepared have been implemented 

properly. This is because the student worksheets that need to be completed by students 

are considered by students to be too many and quite difficult so that the process takes 

more time than planned. As a result, the learning planning phase of presenting the 

discussion results was not carried out effectively. There were still many students who were 

not involved in group discussion activities in completing student worksheets. Student 

worksheetsis only done by one or two students. This is an indicator of the low self regulated 

of student learning. 

The implementation of the PBL model is hampered when the teacher is not able to 

meet the needs of different students. Both understanding the level of ability of students or 

positioning the role as a facilitator, guiding, digging a deeper understanding. The process 

of supporting student initiative in learning is not an easy thing. This can be influenced by 

various factors of students' initial abilities, level and speed of thinking as well as other 

heterogeneous aspects, so that teachers need to continue to practice sensitivity so that 

they are able to meet the needs of students with different portions appropriately so that 

the inquiry process goes well (Tyas, 2017). Therefore, improvements in cycle 1 are knowing 

characteristics such as the ability level and learning styles of students and grouping 

students appropriately according to their needs. 

During the quiz at the end of the learning activity, students are active and try to 

answer the questions posed by the teacher. This is due to the provision of rewards to 

students. Giving rewards and punishments makes students able to make their own choices 
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where this is an indicator of self regulated in learning responsibility so that the application 

of reward and punishment as motivation to form student self regulated learning (Alinurdin 

& Suwahyu, 2019). Students also know the impact of bad or inappropriate behavior that 

they do in the learning process. In cycle 1 activities, giving punishment is carried out if 

students are noisy and do not pay attention when the teacher or friends explain in front of 

the class. The application of reward and punishment shows success in efforts to increase 

student learning motivation.  

Learning activities continued in cycle 2. The results of class action research in cycle 

2 obtained a significant increase from the previous learning process. The results of the 

student self regulated learning observation sheet for each indicator obtained a percentage 

of self-confidence 86.67%, very good category, responsibility 90% very good category, 

initiative 76.67%, good category, and discipline 93.33% very good category. Based on the 

student self regulated learning reflection questionnaire, it was also obtained an average of 

76.65% in the good category. Each indicator of the student learning reflection 

questionnaire increased with a percentage of self-confidence 74.02%, initiative 75%, 

discipline 76.75% in the good category and responsibility 80.27% in the very good 

category. 

These results were obtained due to improvements from reflections in cycle 1. The 

learning process was going well. The application of the PBL model has been carried out 

with the design of student worksheets that students can work on in a timely manner in 

accordance with the lesson plans made. In cycle 2 activities so that all students are involved 

in the group discussion process the teacher makes an agreement at the beginning of the 

lesson and designs worksheets to make each group name and their responsibilities in doing 

the task. If students are not involved in group activities they will be given punishment. 

In cycle 2 the division of groups has also been appropriately adjusted to the ability 

level of students and their learning styles so that researchers/teachers are able to pay 

attention in different portions according to the abilities of students appropriately. Much 

attention is given to a group with a low level of ability or students who were not previously 

involved in the process of doing group assignments. The researcher also observed that 

other groups had started to be actively involved in the discussion process. The drawbacks 

of the learning process in cycle 2 are that there is 1 student who seems less involved in 

the discussion process in the implementation of learning in class and students who do not 

enter make it difficult for them to do the assignments given so that the teacher needs to 

pay attention to these students or needs further analysis why these students are less 

motivated in discussion activities. 

Based on the results of classroom action research that has been done, it is known 

that the application of the PBL model and the reward and punishment method is able to 

increase the self regulated learning of students. PBL is able to develop student self 

regulated learning because there is a process of solving problems that are relevant to the 

material so that students learn independently in finding information from relevant sources 

(Susilowati, 2018). The PBL model allows students to be actively involved in solving 

meaningful problems. In learning activities, students are given the opportunity to solve 

problems in groups so they can form independent learning habits (Supriyantoko et al., 

2022). Based on previous research by Aulia et al., (2019) and Widiastuti et al., (2010) it 
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is known that the application of the PBL model is able to increase student self regulated 

learning. 

The PBL model implemented together with the reward and punishment method helps 

in significantly increasing the self regulated learning of students. reward and punishment 

method. The application of giving rewards should be balanced with punishment. This aims 

to form the self regulated of students, not only rewards are given to increase the willingness 

to learn or only giving punishment to bring out a disciplined attitude (Kurniawati, 2021). 

Both need to be raised side by side so that they can spur students to make their own 

choices whether they want to get a reward or allow themselves to receive punishment. 

Being able to make their own choices is an indicator of self regulated in learning so that 

the application of reward and punishment as motivation to form student self regulated 

learning (Alinurdin & Suwahyu, 2019). In addition, giving rewards to students can also 

increase students' learning motivation so that they are expected to have full awareness of 

the importance of learning, enthusiasm, high willingness to learn so as to develop self 

regulated in learning. 

 

Conclusion 

 

Reward and punishment can increase self regulated learning of students 

significantly. This is known from the increase in self regulated learning from cycle 1 to cycle 

2. The self regulated learning of students increases based on the process of improvement 

and reflection from cycle 1 to cycle 2. The impact of applying the PBL model and reward 

and punishment learning methods is to make students actively involved in the learning 

process in class, being able to make presentations in front of the class, student-centered 

learning, and dividing groups according to the characteristics of students makes the teacher 

able to give students attention according to their portion so that each student is able to 

increase their self regulated learning.  
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