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ABSTRACT  
The aim of this research was to improve mathematics learning outcomes of class VIII A students at 

SMPN 14 Denpasar through the application of discovery learning with process differentiation. This 

type of research was classroom action research with two cycles. The research subjects were 42 

students. Student’s mathematics learning outcomes data were obtained using mathematics learning 

outcomes tests. The collected data was analysed descriptively. The results showed that the percentage 

of students with mathematics learning outcomes in the complete category increased in each cycle. 

The success criteria were that the average student mathematics learning outcome score in each cycle 

increased, where the average student mathematics learning outcome was at least 80 and student’s 

classical learning completeness was at least 75%. Subsequently, the improvement results from each 

cycle could be said optimal. It could be conluded that the application of the discovery learning model 

with process differentiation could improve junior high school students' mathematics learning 

outcomes. 
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PRELIMINARY 

Currently, learning that is being intensively implemented is student-centred learning, 

where in this learning, students are provided with the chance and resources to construct their 

own understanding, enabling them to attain profound knowledge. Through learning activities 

that provide students the opportunity to experience their own learning, it will guide them 

toward meaningful learning activities (Naibaho, 2021). Through this method, students will 

learn in a fun way and can maximise learning outcomes, especially in mathematics learning. 

Learning outcome can be deciphered as the most extreme comes about accomplished by a 

understudy after encountering the learning handle in considering certain subjects (Widana 

& Umam, 2023).  Students who have a strong tendency due to their interest and enthusiasm 

for mathematics will become resilient, persistent, responsible individuals with high 
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achievements, and will help them reach their best outcomes (Safitri et al., 2020). So in this 

context, students will feel real benefits in studying mathematics. 

Mathematics is a logical science regarding shapes, arrangements, concepts, sizes, and 

large quantities so that mathematics emphasises reasoning (Eka, 2020). Mathematics is also 

an important subject in human life because mathematics is a foundation and tool for 

understanding and developing science and technology. Apart from that, the process of 

studying mathematics will help sharpen students' sharpness in thinking critically and using 

logic (Mucholladum, 2022). However, in reality, mathematics learning is still considered 

difficult to understand because apart from being abstract and tends to be less interesting, 

students also find it difficult to understand the material so they cannot construct their 

understanding (Sumandya et al., 2023). In this case, the learning environment is very 

influential for students. Ki Hadjar Dewantara once revealed that the learning environment 

can be divided into three, namely the family, school and community environments (Pakaya 

& Hakeu, 2023). These three environments will later be called the three educational centres. 

Learning experiences obtained from learning environmental conditions will give rise to 

various variations so that derived from the impact of the educational setting, it is very 

possible in one class to have very diverse student characteristics (Widana et al., 2023). 

Character is a factor that is related to characters and habits that are relatively fixed. 

According to Pratiwi (2021), student characteristics are the overall behaviour and abilities 

of students as a result of their nature and social environment, thus determining activity 

patterns in achieving their goals. From this understanding, information on student 

characteristics is necessary for teachers will can adapt it to learning planning so that the 

learning process will run effectively. Comprehending the traits of students plays a crucial 

role in shaping the learning outcomes they will achieve. The occurrence of obstacles in 

student learning outcomes due to a lack of emphasis on student characteristics, does not only 

occur in senior high schools, but also occurs in junior high school. 

SMP Negeri 14 Denpasar is a school that faces problems with learning outcomes 

because the mathematics learning process is not appropriate, especially in class VIII A. The 

results of the researcher's interviews with several students revealed that although some 

students understood the subject content being discussed in class, when in home, students 

forgot the material. So that when the summative assessment was administered at the final’s 

semester, the results that they achieve were not optimal. This can be seen from the score data 

from the two previous tests given by the mathematics teacher, where for class VIII A the 

average score was 58.93 and 48. So from this data it can be said that student learning 
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outcomes are still relatively low because they are still below the standar score. The 

mathematics teacher has established a benchmark score of 80. Apart from these problems, 

on the other hand, students prefer flexible learning compared to learning that focuses on 

explaining the material alone. Various ways of learning, such as conducting investigations 

and the like, are also of interest to most students so that they do not make learning 

monotonous. Given this, educators are constantly urged to innovate in teaching methods to 

accommodate the conditions and traits of their students. 

Innovation will later become a major driver of quality change for students and 

schools. Innovation in this case focuses on the efficiency of the learning process, tailored to 

the materials, conditions and characteristics of the students. Learning that has process 

efficiency will yield superior outcomes in terms of mathematics learning processes and 

outcomes. One innovation that can be carried out by teachers given the conditions of the 

material to be studied, In other words, it is the Pythagorean theorem, and by implementing 

a discovery learning model with process differentiation, it can accommodate the 

characteristics of the students. 

Discovery learning is a strategy that gives students the opportunity to explore their 

own knowledge and take an active role in their learning so that they can fully understand 

concepts and develop critical thinking skills (Umayah, 2019). According to Lestari & 

Yudhanegara (2018), the discovery learning model is crafted to enable students to uncover 

concepts and principles through their own cognitive processes. According to Yuliana (2018), 

discovery learning is a education process where is not given in its entirety but rather involves 

students in organising, developing knowledge and skills for problem solving. Based on this 

explanation, through this model students will be actively encouraged to search, explore, and 

discover concepts so that they are able to develop their knowledge through investigation. 

Apart from that, the discovery learning model also focuses on discovering concepts and 

principles that were previously unknown to students (Sari, 2021). The importance of concept 

discovery in this model is not to focus on the form of the concept itself, but rather on how 

the concept is understood by students (Rasyid, 2022). Meanwhile, differentiated learning 

according to Faiz et al., (2022) is a teacher's endeavor to accommodate the variety of students 

in the classroom, considering their readiness to learn, interests, and individual profiles. 

According to Atikah et al., (2024), differentiated learning is an instructional approach aiming 

to tailor the classroom learning experience to accommodate the unique learning styles of 

each individual. In this case, what will be emphasised so that it can be combined with the 

essence of the discovery learning model lies in the differentiation of processes. Process 
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differentiation pertains to the type of processes students engage in during the learning 

process. Therefore, the student's investigation process will be adjusted to the student's 

learning style so this ensures that the learning process is not only more effective and 

meaningful but also results in the retention of acquired knowledge in long-term memory 

(Purnadewi & Widana, 2023). 

By providing this action, knowledge will be placed in students' long-term memory 

so that it can be a solution to the main problems experienced by class VIII A students at SMP 

Negeri 14 Denpasar. The main problem is that students still place their knowledge in short-

term memory, where even though some students understand the subject content under 

discussion in the classroom, when they are at house, students will forget the material. This 

results in low student mathematics learning outcomes. The low results of student 

mathematics learning can be seen from the score’s average from summative assessment 

results at the end of the odd and even semesters in the mathematics subject, which is still 

below the score set by the mathematics teacher, namely 80. The following is a recap of the 

results of the end-of-semester summative assessment results for class VII mathematics at 

SMPN 14 Denpasar. 

Table 1. Mathematics Summative Assessment Results 

Aspect 
Semester 

Odd Even 

Number of Students 40 students 42 students 

Succeeding Students 5 students (12,5%) 7 students (16,67%) 

Failing Students 35 students (87,5%) 35 students (83,33%) 

Highest Score 100 100 

Lowest Score 10 25 

Total Score 1.920 2.475 

Average 48 58,93 

Regarding implementing the discovery learning model with process differentiation 

to improve student mathematics learning outcomes, there is several relevant research as 

follows. Ermawati et al., (2023) pointed out that implementing the discovery learning model 

has the potential to enhance student learning outcomes. This was because when the discovery 

learning model was implemented, learning became more active because the model chosen 

was appropriate to the material and able to attract students' attention. Then, Yuvita (2021) 

found out that the implementation of discovery learning could enhance the learning 

outcomes and activeness of students in class V SDK Maumere 2. This was because students 

learnt to think critically with the problems posed by the discovery learning model. Learning 

focused on experiments so that later students could apply critical thinking skills, thus 

outcomes improved. Lukitawanti et al., (2023) showed that learning using the discovery 
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learning model integrated with differentiated learning succeeded in maximising the problem 

solving ability of class X students at SMAN 8 Malang on Vector material. This could be 

seen from the implementation of learning in cycles I to III. When viewed from the 

achievement of learning objectives, students who were analysed as a whole and also each 

indicator for each cycle also experienced an increase. Meanwhile, Wedekaningsih et al., 

(2019) showed that the implementation of the discovery learning was successful to enhance 

critical thinking skills and student learning outcomes in mathematics lesson content through 

the steps. This was because the researcher had taken action in the last cycle, namely 

providing contextual problems, conditioning the class to be more conducive, and in guiding 

group investigations, the researcher made students more participative in presenting the 

product results of their work.  

Based on this presentation, the researcher hypothesizes that utilizing the discovery 

learning model with process differentiation could lead to enhancements in mathematics 

learning outcomes for students. Because this research focuses on students discovering 

mathematical concepts on their own, where students utilize their own learning styles to seek 

out the necessary information, and then in group discussions, the knowledge they have 

acquired is combined with knowledge from other students with different learning styles, 

thereby achieving an accurate understanding of mathematical concepts. 

 

METHODS 

This classroom action research was conducted at SMP Negeri 14 Denpasar with all 

students in class VIII A as the subjects during the second semester of the 2023/2024 

academic year, totaling 42 students, consisting of 18 boys and 24 girls. The object studied is 

related to the application of the Discovery Learning Model with Process Differentiation to 

improving student mathematics learning outcomes in class VIII A. This research is divided 

into two activities, namely initial reflection and research implementation. The model for this 

research procedure is the model by Kemmis & Mc Taggart (Triandi et al., 2020), where the 

research is carried out in two cycles. Each cycle includes four stages, namely action 

planning, action implementation, observation, as well as reflection. The design for 

implementing this research is as follows. 
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Figure 1. Research Implementation Design 

Note: 

R0 = Initial Reflections 

Pi = Action Planning in Cycle I 

Ai  = Implementation of Actions in Cycle I 

Oi  = Observation in Cycle I 

Ri = Cycle Reflection in Cycle I 

The initial reflection activities in this research consisted of classroom observations 

and interviews with the mathematics teacher and several students in class VIII A. During 

initial observations, learning was a little active because it was seen that only a few students 

were able to respond to questions from the teacher. And only these students asked questions 

during the studying process. So it could be view that the level of material absorption by most 

students was still not optimal. Apart from initial observation activities, in interviews attended 

by several students, information could be found that when in class, students said they 

understood the content being taught, but when they came house from school and when they 

got house, these students would immediately forget the material discussed at school.  

From this identification process, the researchers and mathematics teachers 

collaborate to provide action on the studying process in the classroom. The action given is 

implementing a learning model that can overcome students' difficulties in the learning 

process and can enhance the mathematics learning outcomes of students. So that the 

appropriate learning model is used to improve the mathematics learning outcomes of class 

VIII A students, namely by applying the discovery learning model with process 

differentiation. The flowchart below depicts the stages involved in every cycle of classroom 

action research. 
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Figure 2. Flow of Research Implementation 

The data for the research were gathered through a combination of observation and 

testing methods. These data were acquired through a learning observation process that 

applied the discovery learning model with process differentiation and test evaluation results 

at the final of each cycle’s learning. The instruments utilized included observation sheets, 

interviews, and tests assessing student learning outcomes. For test instruments, student 

learning outcomes were prepared based on previously formulated learning objectives. The 

following is a calculation of student mathematics learning outcomes. 

Initial Reflections 

Students' mathematics learning outcomes are still below the teacher's 

assessment standards. Teaching processes and materials have not been 

adapted to student characteristics. 

Action Planning I 

Analysis of student learning styles. 

Formulating learning objectives, 

designing assessments, compiling 

teaching modules. Form groups of 

students based on their individual 

learning preferences. 

Implementation of Actions I 

Implementing the Discovery 

Learning with Process 

Differentiation to the 

Pythagorean Theorem and 

Pythagorean Triple Concept 

material. 

Reflection I 

The percentage of students who have 

achieved satisfactory outcomes in 

mathematics learning remains below the 

established standards. Students encounter 

challenges during group discussions as no 

one in the group can reach a solution to the 

problems presented. The groupings carried 

out are not completely heterogeneous. The 

variety of questions is less diverse. 

Observation I 

Student learning 

activities. Student 

mathematics learning 

outcomes. 

Action Planning II 

The group division was corrected to 

approach complete heterogeneity 

from the cognitive side of the 

students. The teacher ensures that in 

each group there are students who act 

as peer tutors so that group 

discussions can run optimally. 

Implementation of 

Actions II 

Applying the 

Discovery Learning 

Model with Process 

Differentiation to 

special triangle 

material. 

Reflection II 

Students' mathematics learning 

outcomes show good improvement and 

meet the standard of 75% completeness. 
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Mathematics learning outcome scores=
total score

total maximum score
×100 

Note: 

Total score  : the total score obtained by the students 

Total maximum score : maximum score for all questions 

Data on students' mathematics learning outcomes were analysed using the formula 

for the average value of students' overall mathematics learning outcomes. 

M̅=
∑ xi

n
i=1

n
 

Note: 

M̅ = the mathematics learning outcome’s average value for all students 

xi  = mathematics learning outcome’s student scores 

n   = the total number of students 

The data obtained was then qualified based on the standard score determined by the 

mathematics subject teacher for class VIII A of SMP Negeri 14 Denpasar, namely 80. The 

following are the completeness of mathematics learning outcomes category. 

Table 2. Completeness of Mathematics Learning Outcomes Category 

Mathematics Learning Outcomes Category 

80 ≤ M̅ ≤ 100 Pass 

0 ≤ M̅ < 80 Fail 

The research is considered successful if the mathematics learning outcome average 

score can at least reach or exceed 80 and in each cycle it increases. This research not only 

looks at the average mathematics learning outcome scores, but also learning completeness 

(KB) which uses the standard score of 80 as a reference in determining learning 

completeness so that it can be formulated as follows. 

KB=
Number of students who get the standard scores ≥80

the total number of students
×100% 

In each cycle, The enhancement in outcomes of students' mathematics learning from 

the initial assessment to cycle I and cycle I to cycle II is determined. Students' mathematics 

learning outcomes are said to have increased if learning completeness from first cycle to 

second cycle shows an increase. 

The discovery learning model implementation with process differentiation is said to 

be successful if it meets the following two success criteria. (1) There is a rise in the average 

score of students' mathematics learning outcomes with each cycle and the minimum is in the 

complete category, where the complete category means the average student's mathematics 
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learning results reach a minimum of 80. (2) Minimum classical learning completeness of 

students reaches 75% of the total number of students in class VIII A so that the number of 

students who must be in the complete category at the final cycle reaches a minimum of 32 

students. 

 

RESULT AND DISCUSSION 

The research began by carrying out initial reflection activities with the aim of 

analysing problems with student learning outcomes in mathematics subjects. Based on the 

initial reflection activities, it was observed that the students' mathematics learning outcomes 

remained below the standard score set by the mathematics teacher, which is 80. There were 

32 students out of 42 students or 76.19% of students in class VIII A who were categorised 

as incomplete in achieving the standard score. Through observations, it was noted that the 

learning process did not align with the characteristics of the students, which was the primary 

factor contributing to the suboptimal nature of the learning process, it would greatly affect 

students' mathematics learning outcomes. Apart from that, it was also seen that during the 

implementation of the learning process in class, there were several students who showed 

active learning, although it was still not evenly distributed among all students. There were 

also students who were always active in class when responding to the teacher's questions or 

asking questions. When a mathematics test was held, the results these students got were less 

than satisfactory. All of these findings served as guidelines for devising the learning plan in 

First Cycle. 

Implementation of first cycle began with preparing a plan based on the problem 

findings. The planning stage began with an analysis of Learning Achievements (CP) on the 

Phyragoras Theorem material. The findings of the CP analysis were subsequently distilled 

into Learning Objectives (TP) that students must attain in the Pythagorean Theorem material. 

Apart from CP analysis, cycle I also carried out an analysis of student characteristics which 

focused on student learning styles. Learning style analysis was conducted by administering 

a learning style questionnaire to map students according to their preferred learning styles. 

The results of mapping each student's learning style was used as a guide for forming student 

discussion groups when the learning process began. In order to gauge students' attainment 

of mathematics learning outcomes, the researcher devised learning assessments including 

tests and observation sheets. Designing an assessment at the beginning of the activity aimed 

to provide an overview in later arranging the flow of learning activities. Apart from that, 

designing this assessment also helped provide a clear picture of the learning objectives that 
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students must achieve. After determining the learning objectives and assessment, the final 

step was to arrange the steps of the learning process and make them suit each student's 

learning style. The steps in the learning process were created so that learning shifted to a 

student-centered approach, allowing students the freedom to construct their own 

understanding. Following the completion of planning, the next stage involved implementing 

learning activities in First Cycle. 

The Implementation phase of first cycle was held on Tuesday, 31 October 2023 and 

Wednesday, 1 November 2023. In the implementation phase, the mathematics learning 

process regarding the Pythagorean Theorem material was carried out. The Pythagorean 

Theorem sub-material in cycle I was the Pythagorean Concept and Pythagorean Triples, 

where each of these sub-materials was conducted within a single session. During classroom 

learning sessions, the researcher assumed the role of a teacher, aided by one observer, to 

conduct observations and document student activities throughout the learning process 

utilizing the discovery learning model with process differentiation. During the initial 

learning session, it was observed that all students were still unable to actively engage in the 

learning process because all students were still focused on discussions in each group 

regarding Student Worksheets. When working on the Student Worksheets, each group of 

students was asked to carry out an investigation related to the sub-material being discussed 

based on the guidelines provided on the Student Worksheets. In this case, the differentiation 

of processes carried out by students based on learning styles was focused on searching for 

different materials and investigations. There were several students who investigated by 

looking for material in various sources, books, learning videos, articles on the internet, and 

there were also students who carried out direct practice to investigate the Pythagorean 

theorem by making squares of various sizes and then pairing them together so that they could 

find and construct an understanding related to the concept about Pythagoras and Pythagorean 

Triples. As time went by, there were several students who interacted with the teacher 

regarding clarification of the investigative activities they had carried out. Apart from that, 

there were also complaints about the school's internet connection not being strong enough 

to find teaching resources. So the teacher turned on a personal hotspot to overcome this 

problem. At the second meeting, the interaction between the teacher and students increased. 

This showed that students began to familiarise themselves with the learning process that was 

being followed. The discussion was quite progressing even though there were still several 

groups who were still hampered in working on the Student Worksheets. At the conclusion 
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of First Cycle, students were administered a Mathematics Learning Outcomes Test I and 

participated in interviews regarding the learning process they had directly experienced. 

In first cycle, there were 23 out of 42 students in class VIII A who reached the 

complete category based on the mathematics learning outcomes test I, so the calculated 

percentage of those who had completed was 54.76%. Based on this data, it could be viewed 

that there had been a fairly good enhance in mathematics learning outcomes from the initial 

reflection to cycle I. This improvement was driven by the development of Student 

Worksheets which served as the foundation for conducting investigations, aiding students in 

building and constructing their own understanding. Additionally, students were assisted in 

searching for materials on the internet tailored to their preferred learning styles. 

Consequently, students had the opportunity to reinforce the understanding they had 

constructed through discussions with the teacher, thereby solidifying this understanding in 

their long-term memory. The following is the learning outcome of one student in cycle I. 

 

 

 

 

 

 

 

 

 

Figure 3. The learning outcome of one student in cycle I 

Even though students' mathematics learning outcomes had increased, in terms of 

percentage, student learning outcomes still fell short of the predefined criterion for classical 

completeness, namely 75%. The absence of classical completeness in Cycle I was influenced 

by the group formation not being entirely heterogeneous from a cognitive perspective among 

students. This resulted in obstacles related to discussions in student groups because no one 

was able to find ideas for solving problems provided on the Student Worksheets. Derived 

from the outcomes of the interviews, input was obtained from students who wanted to learn 

to work on various practice questions, because students wanted to familiarise themselves 

with the existing question models. It was quite easy for them to understand the material 

discussed, but sometimes there were still obstacles in applying their understanding in solving 

the problems given. Based on these findings, it was evident that improvements were 
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necessary to address the issues encountered during Cycle I, thus prompting the continuation 

of the research into Cycle II. 

The implementation of second cycle began with planning for second cycle was 

informed by the reflection outcomes from first cycle . The formed groups in cycle II was 

revised so that it would be heterogeneous from a student's cognitive perspective. 

Furthermore, to maximise the sharing process, one representative from each group was 

appointed to act as a peer tutor. Peer tutors in each group had an important role in leading 

the discussion so that the discussion would be well directed. Apart from that, peer tutors also 

had a role as a liaison between the teacher and the group when all group members 

experienced obstacles in carrying out investigations and discussions so that the learning 

process would be more focused and had clear objectives. This method saved time for group 

discussions so that each group would have enough time to construct their understanding, 

especially during group presentations. 

The implementation phase of Cycle II was held on Wednesday, 8 November 2023 

and Tuesday, 14 November 2023. The learning process carried out in cycle II discussed the 

Pythagorean Theorem with sub-material about Special Triangles (triangles with angles 45o 

– 45o – 90o and 30o – 60o – 90o) where each sub-material was held in single session. During 

classroom instruction, the researcher assumed the role of a teacher, supported by one 

observer, to conduct observations and document student activities throughout the learning 

process employing the discovery learning model with process differentiation. The studying 

process in cycle II looked better in implementation compared to cycle I. By having peer 

tutors in each group, it was possible to facilitate group members to be able to carry out 

discussions well. Apart from that, the time remaining after investigations and group 

discussions was used effectively to practice various model questions related to the sub-

material discussed. 

At the final of second cycle, students were once again instructed to complete 

Mathematics Learning Outcomes Test II and participate in interviews to evaluate the 

learning process. Following data analysis, Cycle II revealed another improvement in 

students' mathematics learning outcomes. The increase could be seen from the quantity of 

students who completed the test, from 23 students in first cycle to 34 students from 42 

students so that the calculated percentage who completed was 80.95%. This percentage of 

completeness had reached the previously determined classical completeness of 75% so 

because of that the research was completed in second cycle. The following is the learning 

outcome of one student in cycle II. 
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Figure 4. The learning outcome of one student in cycle II 

The success observed in Cycle II was closely linked to enhancements in group 

composition, which became increasingly heterogeneous. This improvement was 

complemented by appointing one member in each group as a peer tutor, facilitating effective 

discussion guidance. This condition aligns with the theory stating that peer tutoring 

essentially involves tasks that allow students to help and support each other in completing 

assignments, thereby facilitating communication among students and encouraging each 

other to make maximum efforts (Arnawa, 2021). Thus, in the learning process, when 

combined with process differentiation, each student with different learning styles can 

complement one another. With discussions becoming more efficient, the remaining time was 

utilized effectively by practicing various model questions related to the sub-material 

discussed, as per student requests. 

Based on this explanation, the selected learning was able to improve the outcome of 

students' mathematics learning in each cycle. The research result were in accordance with 

the existing success criteria. Thus, this research was said to be successful and the application 

of the discovery learning model with process differentiation could be an alternative learning 

in an effort to improve the outcome of student mathematics learning. 

This is in line with the research conducted by Ermawati dkk. (2023) on the effect of 

the discovery learning model on mathematics learning outcomes of fourth grade students at 

SD 1 Dersalam. The research showed that the application of the discovery learning model 

can improve student learning outcomes. This is because, after the implementation of the 

discovery learning model, the learning process became more active as the chosen model 

matched the material and was able to attract students' attention. The research by Yuvita 

(2021) on the implementation of the discovery learning model to improve activeness and 

learning outcomes in mathematics for fifth grade students at SDK Maumere 2 found that the 
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application of discovery learning can enhance students' learning outcomes and activeness in 

the classroom. This is because students learn to think critically about problems presented 

through the discovery learning model. Learning that focuses on experimentation allows 

students to apply critical thinking skills, thereby improving learning outcomes. Research by 

Lukitawanti et al., (2023) on maximizing problem-solving abilities of tenth grade students 

on vector material by applying the discovery learning model integrated with differentiated 

learning showed that the integration of the discovery learning model with differentiated 

learning successfully maximized the problem-solving abilities of tenth grade students at 

SMAN 8 Malang on vector material. This was evident from the learning implementation 

from cycle I to III. When viewed from the achievement of learning objectives, students 

analyzed overall and also each indicator in each cycle showed improvement. Research by 

Atikah et al., (2024) on the application of content and process differentiation strategies in 

learning styles based on the problem based learning model found that the content and process 

differentiation strategy in tenth grade using the problem based learning model showed an 

increase in student learning activities. This was evident from the activeness in answering 

teachers' questions related to the presented problems and conducting presentations. The 

learning activities with process differentiation were the first experience for students, giving 

them the opportunity to choose the learning process based on their learning styles. 

Based on the findings from the research and relevant studies, it can be concluded that 

the application of the discovery learning model with process differentiation can improve 

students' mathematics learning outcomes. The implementation of the discovery learning 

model with process differentiation has several implications, including that this model 

encourages students to be more actively involved in the teaching and learning process. With 

the discovery learning model, students are invited to explore and discover mathematical 

concepts independently or in small groups, which can enhance their engagement and 

motivation to learn. Secondly, process differentiation allows teachers to tailor teaching 

methods to the individual learning styles of students, so that each student can learn in the 

way that is most effective for them. Additionally, the combination of discovery learning and 

process differentiation can help bridge the ability gaps within the classroom. Students who 

grasp the material more quickly can be given additional challenges, while students who need 

more time can be supported through simpler tasks and further guidance. This can create a 

more inclusive and supportive learning environment, where all students feel supported and 

empowered to reach their full potential. In discovery learning, students are presented with 

real-world problems that require analytical thinking and creativity to solve. With process 
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differentiation, students are given the opportunity to explore various approaches to solving 

problems, which can enrich their understanding of mathematical concepts. Thus, this 

learning model not only enhances students' learning outcomes in terms of mathematical 

knowledge but also equips them with skills useful for everyday life and their future academic 

endeavors. 

These implications certainly have limitations given the constraints in this research. 

The limitations of this research include, first, the limited implementation time. Implementing 

the discovery learning model with process differentiation requires a considerable amount of 

time for preparation and execution, which is often difficult to accommodate within an 

already packed school curriculum. Students and teachers need time to adapt to this new 

method, which can affect the short-term effectiveness of this learning model. Second, there 

are resource and facility limitations. Discovery learning with process differentiation requires 

adequate teaching aids, technology, and learning materials. However, not all middle schools 

have sufficient access to these resources, especially in remote areas or with limited 

educational budgets. This can be a significant obstacle to the optimal implementation of this 

model. Lastly, the diversity in students' abilities and motivation. Students have different 

backgrounds, abilities, and levels of motivation. Although process differentiation aims to 

tailor learning to individual needs, in practice, adapting strategies for each student can be 

very challenging and requires extra effort from teachers. These limitations can affect the 

effectiveness of the discovery learning model with process differentiation in improving 

students' mathematics learning outcomes. 

 

CONCLUSION 

Based on the research results presented previously, In conclusion, the 

implementation of the Discovery Learning Model with Differentiated Process has led to 

significant improvements in the mathematics learning outcomes of Class VIII A students at 

SMP Negeri 14 Denpasar from initial reflection to first cycle and second cycle. This optimal 

increase was due to various actions provided by teachers, including searching for teaching 

materials from the internet so that students could review the construction of understanding 

formed at school, improving the formation of groups that were increasingly heterogeneous 

in terms of students' learning and cognitive styles, and appointing one member from each 

group to become a peer tutor so that they could organise a clear and effective discussion and 

add practice questions of various types to familiarise students with working on existing 

problem models. 
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Junior High School Students' Mathematics Learning Outcomes 

The suggestions that can be provided for future research include the implementation 

of the Discovery Learning Model with Differentiated Process, which requires various 

preparations both in terms of material and technology, as well as addressing the challenges 

faced by researchers during the learning process so that students can learn and achieve better 

results. 

 

REFERENCES 

Arnawa, I. K. (2021). Penerapan model pembelajaran berbasis masalah dengan metode tutor 

sebaya untuk meningkatkan hasil belajar siswa. Wahana Matematika dan Sains: Jurnal 

Matematika, Sains, dan Pembelajarannya, 15(1), 69–80. 

https://doi.org/https://doi.org/10.23887/wms.v15i1.29801 

Atikah, I., Fauzi, M. A. R., & Firmansyah, R. (2024). Penerapan strategi diferensiasi konten 

dan proses pada gaya belajar berbasis model problem based learning. Pubmedia 

Penelitian Tindakan Kelas Indonesia, 1(2), 1–11. https://doi.org/10.47134/ptk.v1i2.57 

Ermawati, D., Nur Anisa, R., Saputro, R. W., Ummah, N., Azura, F. N., Guru, P., & Dasar, 

S. (2023). Pengaruh model discovery learning terhadap hasil belajar matematika siswa 

kelas IV SD 1 dersalam. Kumpulan Artikel Pendidikan Anak Bangsa, 2, 82–92. 

https://doi.org/10.37289/kapasa.v3i2 

Faiz, A., Pratama, A., & Kurniawaty, I. (2022). Pembelajaran berdiferensiasi dalam program 

guru penggerak pada modul 2.1. Jurnal Basicedu, 6(2), 2846–2853. 

https://doi.org/10.31004/basicedu.v6i2.2504 

Lestari, K. E., & Yudhanegara, M. R. (2018). Penelitian pendidikan matematika (panduan 

praktis menyusun skripsi, tesis, dan laporan penelitian dengan pendekatan kuantitatif, 

kualitatif, dan kombinasi disertai dengan model pembelajaran dan kemampuan 

matematis) (Anna, Ed.). PT. Refika Aditama. 

Lukitawanti, S. D., Istyowati, A., & Pratiwi, Y. (2023). Memaksimalkan kemampuan 

pemecahan masalah siswa kelas X pada materi vektor dengan menerapkan model 

discovery learning terintegrasi pembelajaran diferensiasi gaya belajar. Jurnal MIPA 

dan Pembelajarannya, 3(1), 19–34. https://doi.org/10.17977/um067v3i1p19-34 

Mucholladum, M. W. (2022). Penerapan model discovery learning untuk meningkatkan 

hasil belajar matematika materi operasi hitung bilangan bulat siswa kelas V. PTK: 

Jurnal Tindakan Kelas, 2(2), 134–142. https://doi.org/10.53624/ptk.v2i2.48 

Naibaho, T. (2021). Paradigma pembelajaran bermakna. Manajemen pembelajaran. Media 

Sains Indonesia. 

Pakaya, I. I., & Hakeu, F. (2023). Peran tri pusat pendidikan ki hajar dewantoro dalam 

transformasi kurikulum merdeka. Pedagogika, 14(2), 172–180. 

https://doi.org/https://doi.org/10.37411/pedagogika.v14i2.2740 

Pratiwi, N. T. (2021). Analisis implementasi pendidikan pancasila sebagai pendidikan 

karakter di SD negeri 002 tanjungpinang barat. Indonesian Journal of Educational 

Development, 2(3), 439–449. https://doi.org/https://doi.org/10.5281/zenodo.5681214 

Purnadewi, G. A. A., & Widana, I. W. (2023). Improving student’s science numeration 

capability through the implementation of PBL model based on local wisdom. 

Indonesian Journal of Educational Development (IJED), 4(3), 307–317. 

https://doi.org/10.59672/ijed.v4i3.3252 

 

 



 

 

  

1005 I Wayan Widana, I Wayan Rizki Lucky Pratama, I Made Sudiarta 

Rasyid, S. (2022). Meningkatkan hasil belajar matematika dengan metode discovery 

learning pada materi lingkaran kelas XI SMAN 1 probolinggo. SECONDARY : Jurnal 

Inovasi Pendidikan Menengah, 2(1), 136–147. 

https://jurnalp4i.com/index.php/secondary/article/download/939/939/4097 

Safitri, R. N., Shodikin, A., & Asmana, A. T. (2020). Peningkatan hasil belajar dan disposisi 

matematis siswa dalam menyelesaikan soal cerita barisan dan deret melalui model 

pembelajaran laps heuristik berbantuan aplikasi whatsapp. Jurnal Inovasi Pendidikan 

dan Pembelajaran Matematika, 6(2), 91–102. 

https://doi.org/https://doi.org/10.52166/inspiramatika.v6i2.2125 

Sari, D. N. (2021). Pengaruh penggunaan discovery learning dengan scramble terhadap 

keaktifan belajar dan hasil belajar matematika siswa kelas X SMA N 1 klego kabupaten 

boyolali semester II tahun pelajaran 2020/2021. SECONDARY : Jurnal Inovasi 

Pendidikan Menengah, 1(3), 136–149. 

https://www.jurnalp4i.com/index.php/secondary/article/download/320/279/970 

Sumandya, I. W., Widana, I. W., Suryawan, I. P. P., Handayani, I. G. A., & Mukminin, A. 

(2023). Analysis of understanding by design concept of teachers’ independence and 

creativity in developing evaluations of mathematics learning in inclusion schools. 

Edelweiss Applied Science and Technology, 7(2), 124–135. 

https://doi.org/10.55214/25768484.v7i2.382 

Triandi, D., Nuryani, P., & Djumhana, N. (2020). Penerapan model problem based learning 

untuk meningkatkan keterampilan berpikir kritis siswa di kelas IV sekolah dasar. Jurnal 

Pendidikan Guru Sekolah Dasar, 5(3), 21–30. 

https://doi.org/https://doi.org/10.17509/jpgsd.v5i3.30041 

Umayah, Y. (2019). Penerapan model discovery learning dalam mengatasi kecemasan 

matematika siswa SMP. GAUSS: Jurnal Pendidikan Matematika, 2(2), 74–84. 

https://doi.org/10.30656/gauss.v2i2.1778 

Wedekaningsih, A., Dewi Koeswanti, H., & Giarti, S. (2019). Penerapan model 

pembelajaran discovery learning untuk meningkatkan keterampilan berpikir kritis dan 

hasil belajar matematika peserta didik. Jurnal Basicedu, 3(1), 21–26. 

https://jbasic.org/index.php/basicedu 

Widana, I. W., Sumandya, I. W., Citrawan, I. W., Widana, I. N. S., Ibarra, F. P., Quicho, R. 

F., Santos, Ma. R. H. M. D., Fajanela, J. V. V., & Mukminin, A. (2023). The effect of 

teacher’s responsibility and understanding of the local wisdom concept on teacher’s 

autonomy in developing evaluation of learning based on local wisdom in special needs 

school. Universitas Jambi Journal of Higher Education Theory and Practice, 23(10), 

154–169. https://doi.org/https://doi.org/10.33423/jhetp.v23i10.6189 

Widana, I. W., & Umam, E. K. (2023). Improving mathematics learning outcomes using the 

mind mapping method for students of SMPN 8 denpasar. Mathline : Jurnal Matematika 

dan Pendidikan Matematika, 8(2), 373–388. 

https://doi.org/10.31943/mathline.v8i2.397 

Yuliana, N. (2018). Penggunaan model pembelajaran discovery learning dalam peningkatan 

hasil belajar siswa di sekolah dasar. PPs Universitas Pendidikan Ganesha JIPP, 2(1), 

21–28. https://ejournal.undiksha.ac.id/index.php/JIPP/article/view/13851/8671 

Yuvita, K. (2021). Implementasi model pembelajaran discovery learning untuk 

meningkatkan keaktifan dan hasil belajar matematika siswa kelas V SDK maumere 2. 

4(1), 84–94. http://globaledu.web.id/journa 

  

 

 


