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A B S T R A K 

Penelitian ini dilatarbelakangi oleh rendahnya keterampilan siswa 
dalam memecahkan masalah matematika, dimana keterampilan 
pemecahan masalah merupakan salah satu keterampilan penting abad 
ke-21. Penelitian ini bertujuan untuk menganalisis keefektifan model 
pembelajaran Discovery Learning berbantuan modul pembelajaran 
matematika terhadap kemampuan pemecahan masalah matematis 
siswa. Jenis penelitian ini adalah eksperimen semu. Desain penelitian 
yang digunakan adalah Non-equivalent Control Group Design. 
Penelitian ini dilakukan pada kelas lima di dua sekolah dasar. 
Instrumen yang digunakan dalam penelitian ini adalah instrumen tes 
yang terdiri dari 8 soal esai. Teknik analisis data menggunakan uji 
statistik parametrik. Hasil penelitian diperoleh: 1) rata-rata kemampuan 
pemecahan masalah matematis siswa pada kelompok eksperimen 
mencapai KKM; 2) proporsi siswa kelas eksperimen yang mencapai 
ketuntasan lebih dari 75%; 3) rata-rata kemampuan pemecahan 
masalah matematis eksperimen lebih tinggi dibandingkan kelompok 
kontrol; 4) kemampuan pemecahan masalah matematis siswa pada 
kelompok eksperimen mengalami peningkatan (n-gain) dengan kriteria 
“tinggi”. Berdasarkan hasil penelitian dapat disimpulkan bahwa 
pembelajaran dengan menggunakan model Discovery Learning 
berbantuan modul pembelajaran matematika efektif dalam 
meningkatkan kemampuan pemecahan masalah matematis siswa. 

 
A B S T R A C T 

This research is motivated by the low skills of students in solving mathematical problems, where 
problem solving skills are one of the important skills of the 21st century. This research aims to analyze 
the effectiveness of the discovery learning model assisted by the mathematics learning module on 
students' mathematical problem-solving skills. This type of research is quasi-experimental. The 
research design used is Non-equivalent Control Group Design. The research was conducted in the 
fifth grade in two elementary schools. The instrument used in this research was a test instrument 
consisting of 8 essay questions. Data analysis techniques using parametric statistical tests. The 
research results obtained: 1) the average mathematical problem-solving skills of students in the 
experimental group reached the passing grade; 2) the proportion of experimental class students who 
achieved a passing grade was more than 75%; 3) the average experimental mathematical problem-
solving skills is higher than the control group; 4) students' mathematical problem-solving skills in the 
experimental group have increased (n-gain) with the criteria of "high." Based on the results of the 
research, it can be concluded that learning using the discovery learning model assisted by the 
mathematics learning module is effective in improving students' mathematical problem-solving skill. 
 

 
1. INTRODUCTION 

One of the important subjects in the education unit is mathematics. Because mathematics is a 
provision for thinking mathematically and solving common problems related to everyday life (Gokbulut & 
Kus, 2019; Hikmasari et al., 2017; Patmaniar et al., 2021). Therefore mathematics is a compulsory subject 
from elementary to high school (Achsin et al., 2020; Naimnule et al., 2020; Safitri et al., 2021). This fact 
shows that mathematics lessons need to be a serious concern in the education curriculum. 
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Efforts that can be made to improve the quality of education are to develop students' skills. The 
purpose of learning mathematics is not limited to the cognitive domain, but also to the affective domain 
which can support the ability to solve problems (Bakay, 2022; Ramadhani et al., 2020; Surya et al., 2017). 
Mathematics cannot be separated from problem-solving because problem-solving is an integral part of 
learning mathematics (Son & Fatimah, 2020; Winarti et al., 2019). It can make students more innovative, 
change the world and behavior, and improve skills in dealing with and solving phenomena in the 
surrounding environment (Rahmawati et al., 2019; Savitri et al., 2021; Wahyuni et al., 2017). In addition, 
problem-solving skills are one of the important 21st-century skills students have (Farikh & Haryani, 2022; 
ŽivkoviL·, 2016). Previous studies add that mathematical problem-solving skills are important skills to 
have in living a competitive life in this globalization era (Kaitera & Harmoinen, 2022; Kartono et al., 2020; 
Manurung & Panggabean, 2020). In line with that other studies adds that problem-solving skills are one of 
the main research domains in mathematics education today (Palanisamy & Nor, 2021; Suseelan et al., 
2022). Thus, problem-solving skills in mathematics need to be a serious concern. Problem-solving is the 
process of applying previously acquired knowledge to new and unknown situations. Problem-solving 
skills can help students develop their analytical thinking, help students become critical and creative, and 
improve other math skills  (Frerejean et al., 2016; Hendriana et al., 2018; Novita & Putra, 2016). According 
to previous study student problem-solving skills are student skills to understand problems, plan problem-
solving strategies, implement the chosen settlement strategy, and re-examine problem-solving to then 
make solutions in other ways or develop problem-solving when students are dealing with mathematical 
problems (Simamora et al., 2018). Other study also added that problem-solving is a formula for finding 
truth and building a foundation of knowledge (Wicaksono & Korom, 2022). Based on several definitions of 
problem-solving skills, it can be concluded that mathematical problem-solving skills are students' skills to 
understand a problem related to mathematics, think of a way/solution that can be done to solve 
mathematical problems, carry out problem-solving activities based on the method chosen, and re-examine 
the results of the math problems that have been solved. 

Previous studies state that the characteristics of problem-solving skills are: 1) students can 
understand problems, 2) students can plan completion of preparing hypotheses and designing 
experiments, 3) students can apply problem-solving skills based on planning which includes data 
collection, analysis, and conclusion, 4) students re-check the results obtained (Nurita et al., 2017; 
Sudarsono et al., 2022). Meanwhile, problem-solving indicators according to NCTM include: 1) Using 
problem-solving in building new knowledge; 2) Carrying out problem-solving activities in mathematics 
and other contexts; 3) Using a variety of appropriate ways to solve problems; 4) Observing and reflecting 
on the process of solving mathematical problems (Arifin et al., 2019; Ramadhani, Kartono, & Haryani, 
2023). However, the reality on the ground shows that problem-solving skills have not been fully mastered 
by students. Based on a mini-research conducted at SD Negeri Ngijo 02, it was found that the value of 
students' problem-solving skills was in a low category. This can be seen from the average student test 
results in working on problem-solving questions which are still included in the low category, namely 
54.76. This fact shows that students' skills in solving mathematical problems are still low. This shows that 
there is a gap between expectations and reality in the field regarding problem-solving skills. This opens up 
opportunities to research solutions that can be applied to improve problem-solving skills to meet the 
demands of 21st-century skills. 

One of the causes of students' difficulties in solving problems is the inability of students to 
understand statements or information resulting in misconceptions about understanding mathematical 
material (Kurniadi & Purwaningrum, 2018; Pratiwi et al., 2020; Saja’ah, 2018). Mathematical problem-
solving is often considered difficult by students (Arikan & Ünal, 2015; Dowker et al., 2016). Based on the 
results of the preliminary studies, show that more than 70% of students do not like mathematics. Other 
Active participation is only dominated by certain students, due to the lack of opportunity for students to 
express student ideas. The learning method that is often used is the lecture method, memorizing formulas 
and steps for working on problems. In some situations, learning mathematics in fifth grade is also carried 
out using discussion and demonstration methods. However, this has not fully facilitated students in 
developing mathematical problem-solving skills. According to previous study, mathematical problem-
solving skills require good cognitive processes and analytical skills, so students need ongoing practice and 
a meaningful learning environment to practice these skills (Retnowati et al., 2018; Yapatang & Polyiem, 
2022). That is, the learning methods used in developing mathematical problem-solving abilities must also 
be supportive in letting students learn mathematics with the opportunity to practice solving problems. 
The solution that can be achieved is through mastering the problem-solving process using the right 
method or model to support students' ability to solve problems (Durak, 2020; Saygılı, 2017; Sutama et al., 
2022). This is because solving problems in mathematics requires a high-level thinking process and 
requires the right steps. Previous study added that in improving problem-solving skills, the process factor 
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is one of the most important elements to pay attention to, namely by helping them understand each step 
of determining a solution and then linking it to real-life situations (Sun et al., 2022). Based on some of 
these statements, there is a need for interactive learning that is oriented toward improving mathematical 
problem-solving skills. Various types of learning methods and models can be used as solutions to learning 
problems. However, researchers are interested in studying the discovery learning model as a solution to 
improve students' problem-solving skills. The application of discovery learning can facilitate students in 
the process of discovering concepts because discovery learning emphasizes discovering concepts and 
principles that students do not yet have (Bahtiar et al., 2022; Gunawan et al., 2021; Ritonga, 2021). In line 
with that, according to previous studies, this model is a learning model that makes students active in 
learning so as to create an effective class (Permatasari et al., 2019; Serevina & Luthfi, 2021). Based on 
other study the advantages of the discovery learning model include: increasing free-thinking abilities and 
training students' cognitive skills to find, investigate, and solve problems (Dina et al., 2019; Ertikanto et 
al., 2018). Previous study add that the discovery learning model can motivate students to improve their 
learning outcomes, as well as being able to solve problems for students (Usman et al., 2022). Another 
reason researchers are interested in using the discovery learning model is that there are differences in the 
results of previous research. Based on research conducted showed that the discovery learning model was 
not effective in improving students' mathematical problem-solving skills (Diana et al., 2016; Putri et al., 
2017; Septiani et al., 2018). However, research conducted by other researchs shows that the discovery 
learning model is effective in improving students' mathematical problem-solving skills (Anggreini et al., 
2018; Hanum et al., 2019; Jana & Fahmawati, 2020). Based on the facts from the research results, it can be 
concluded that there are gaps in some of the previous research results . 

Researchers believe that in researching the impact of discovery learning models on mathematical 
problem-solving skills, supporting teaching materials are needed. Supporting teaching materials can be in 
the form of media, learning modules, student worksheets, or others. The use of supporting teaching 
materials in the application of the discovery learning model is necessary. Of the various existing learning 
media, modules can be an option to support learning activities (Sulistiyanti et al., 2021; Wahyuni et al., 
2020). Based on previous research showing that learning modules are effective in improving 
mathematical problem-solving skills (As’ari, 2019; Dewi, 2017; Jannah et al., 2021). So, researchers are 
interested in using the mathematics learning module as teaching material to support the implementation 
of the discovery learning model. Based on studies on several previous research on the application of 
discovery learning and module of mathematics learning, there has been no research using integrated 
mathematics learning modules with discovery learning models in testing their effect on mathematical 
problem-solving skills. This provides an opportunity for researchers to use mathematics learning modules 
in assessing the effectiveness of discovery learning models on mathematical problem-solving skills. The 
module used is a mathematics learning module that integrates the syntax of the discovery learning model. 
The syntax of the discovery learning model includes stimulation, problem statement, data collection, data 
processing, verification, and generalization (Khabibah et al., 2017; Purwaningsih et al., 2020; Sulistyo & 
Kartono, 2021). Based on some of these explanations, the purpose of this research was to analyze the 
effectiveness of the discovery learning model assisted by the mathematics learning module on 
mathematical problem-solving skills. This research is important because problem solving skills are 
needed in learning mathematics, in fact it is a mandatory skill for the 21st century. This research is 
expected to be able to answer the gaps in some of the results of previous research regarding the 
effectiveness of the discovery learning model on mathematical problem-solving skills. This research is also 
expected to be a reference for further research, especially regarding the use of learning modules in the 
application of discovery learning models to improve students' mathematical problem-solving skills. 
 

2. METHOD 

This type of research is quasi-experimental. The research design used is the Nonequivalent 
Control Group Design (Sugiyono, 2016). This research used an experimental class and a control class, each 
of which was held in 5 meetings. The research activity begins with a pretest meeting and ends with a 
posttest. The data were analyzed to determine the effectiveness of the discovery learning model assisted 
by the learning module on mathematical problem-solving skills. Learning activities were carried out three 
times, and each meeting lasted 70 minutes. The subject matter being studied is geometric volume material 
(cubes and blocks). The experimental class was carried out by learning the discovery learning model 
assisted by the mathematics learning module. While the control class carries out conventional learning. 
The experimental class uses a mathematics learning module which is arranged based on the subject 
matter of geometric volume (cubes and blocks). The mathematics learning module is integrated with the 
syntax of the discovery learning model, hereinafter referred to as the mathematics learning module based 
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on discovery learning. This is to support the application of the discovery learning model. The research 
flow design can be seen in Figure 1. 

 

 

Figure 1. Nonequivalent Control Group Design 
 
The population of this research was the fifth grade of elementary school in Gunungpati District, 

Semarang City for the 2022-2023 academic year. This research took 2 samples using purposive sampling 
from 39 schools. This was done by considering the school's accreditation and the similarity of the average 
daily test results for fifth-grade students. The first sample selected was grade V at SDN Ngijo 02, 
Gunungpati District. This is because based on previous research showing that fifth-grade students at SDN 
Ngijo 02 have problem-solving skills in the low category (Ramadhani, Kartono, & Haryani, 2023). The 
selection of the following sample is SDN accredited B which consists of 14 schools. Of the 14 schools, 
schools that were close to Ngijo 02 Elementary School were chosen, leaving 4 schools. Based on these 
schools, it was found that 1 school had an average daily test score equivalent to SDN Ngijo 02, namely SDN 
Nongkosawit 01, Gunungpati District. Thus the sample used was class V at SDN Ngijo 02 and SDN 
Nongkosawit 01 Gunungpati District, Semarang City. The experimental group was class V at SDN Ngijo 02 
consisting of 28 students, while the control group was class V at SDN Nongkosawit 01 consisting of 22 
students. Data collection techniques were carried out using problem-solving skills tests given during the 
pre-test and post-test. While the materials needed during research are learning modules and lesson plans. 
Before conducting the research, the validation of lesson plans, learning modules, and test instruments was 
carried out through content validation. The mathematics learning module based on discovery learning has 
been declared valid by mathematicians, linguists, and design experts (Ramadhani, Kartono, Haryani, et al., 
2023). The recapitulation of the results of the validator's assessment can be seen in Table 1.  

 
Table 1. Eligibility Level of Instruments 

Instrument Validator Percentage of Rating Eligibility Criteria 

Learning 
Modules 

Mathematicians 90% Very Good 
Linguist 91% Very Good 

Design expert 82% Very Good 
Lesson Plan Learning Practitioner (Teacher) 98% Very Good 

Test Instrument Mathematicians 91% Very Good 

Furthermore, the test instrument used is a mathematical problem-solving skills test instrument. 
The test instrument will be given at the pretest and posttest. The material tested is the volume of 
geometric shapes (cubes and blocks). Test instruments that have been declared feasible by 
mathematicians, then test the items to obtain empirically valid test instruments, namely through 1) 
testing the validity of the items using the product moment correlation formula; 2) reliability test with 
Alpha Cronbach formula; 3) discriminating power test; and 4) difficulty level test. After testing the 13 test 
instruments, 8 test instruments were obtained that met the requirements, namely valid, reliable, good 
discriminatory, and had a proportional level of difficulty. Recapitulation of the analysis of the items that 
have been declared valid can be seen in Table 2, while the indicators of problem-solving skills used in the 
test instrument are shown in Table 3. 

 
Table 2. Recapitulation of The Validity, Reliability, Discriminatory Power, and Level of Difficulty 

Question 
Items of 

Validity Reliability Discriminating Power Level of Difficulty 

𝒓𝒙𝒚 Criteria 𝒓𝟏𝟏 Criteria DP Criteria LD Criteria 

1 0.73 High 

0.93 
Very High 

 

0.22 Medium 0.70 Medium 
2 0.77 High 0.36 Medium 0.82 Easy 
3 0.88 High 0.39 Medium 0.70 Medium 
4 0.89 High 0.33 Medium 0.66 Medium 
5 0.83 High 0.33 Medium 0.50 Medium 
6 0.88 High 

0.93 
Very High 

0.39 Medium 0.70 Medium 
7 0.85 High 0.58 Good 0.36 Medium 
8 0.85 High 0.58 Good 0.36 Medium 

Y1 The group that uses the discovery learning model assisted by the mathematics learning module Y2 Experiment Group 

Y1 The group that uses conventional learning Y2 Control Group 



Jurnal Pendidikan Indonesia Vol. 12, No. 4, Tahun 2023, pp. 741-752   745 

Muhammad Habib Ramadhani / The Effectiveness of the Discovery Learning Model Assisted by the Mathematics Learning Module 
on Mathematical Problem-Solving Skills 

Table 3. Indicators of Problem Solving Skills 

Indicators Number of questions 
1. Build new mathematical knowledge through problem-solving 1, 2 
2. Solve problems that arise in mathematics and other contexts 3, 4, 5 
3. Implement and use various appropriate strategies to solve problems 

6, 7, 8 
4. Observe and reflect on the process of solving mathematical problems 

 
The data analysis technique is quantitative analysis, namely inferential statistics consisting of 

prerequisite tests and hypothesis tests. The prerequisite test consists of a normality test and a 
homogeneity test. The effectiveness of the discovery learning model assisted by the mathematics learning 
module on problem-solving skills can be seen from several tests, namely: 1) the actual passing average 
value using the One Sample T-Test statistic in SPSS 25; 2) the classical completeness test using the Z-Test 
formula; 3) the mean difference test uses the Independent Sample T-Test statistical test on SPSS 25. The 
significance level used is α = 0.05. After testing the hypothesis, then the N-Gain test was carried out to 
measure the level of effectiveness of the discovery learning model assisted by the mathematics learning 
module on students' mathematical problem-solving skills. The results of calculating the average N-Gain 
are then interpreted using the criteria shown in Table 4. 
 
Table 4. Criteria for N-Gain Value Data on Mathematical Problem-Solving Skills 

N-Gain Average Value Criteria 
0.70 - 1 High 

0.31 – 0.69 Medium 
0 – 0.30 Low 

 

3. RESULT AND DISCUSSION 

Result 
The data analyzed were taken from students' mathematical problem-solving skills data, both from 

the pretest and posttest of students. Posttest data is used to determine the average mastery and classical 
proportion of students in solving math problem-solving questions. Posttest data is also used to find out 
the average difference in the mathematical problem-solving skills of students whose learning uses the 
discovery learning model assisted by the mathematics learning module with students who use 
conventional learning. The results of the post-test data statistical analysis are shown in Table 5. 

Table 5. Actual Passing Average Test of Post-test 

Statistic Test 
Passing 
Grade 

Sig. 
(P-Value) 

Information Decision 

Normality  0.083 Sig > 0.05 The data are normal 
One-Sample Test 65 0.002 Sig < 0.05 The average of data passed passing grade 

 
Based on Table 5, it can be seen that the post-test data analysis was carried out using a parametric 

test because the data are normal. The One-Sample Test was carried out using the SPSS 25 application 
which showed that the significant value or P-value was 0.002. That is, the posttest results of the 
experimental class have a significant value or P-value < α and H0 is rejected. Thus, it can be concluded that 
the average mathematical problem-solving skills of students who are taught using the discovery learning 
model assisted by the mathematics learning module reaches the actual completion limit of 65. 

 
Table 6. Classical Pass Proportion Test of Post-test 

Statistic 
Test 

Passing 
Grade 

Proportion 𝒁𝒔𝒄𝒐𝒓𝒆 𝒁𝒕𝒂𝒃𝒍𝒆 Information Decision 

Z-Test 65 75% 1.746 1.65 Zscore > Ztable 
75% of the data passed 
passing grade 

 
Based on Table 6, the posttest data analysis which was carried out using the Z-test shows that the 

Zscore > Ztable, which means H0 is rejected. Based on this decision, it can be said that the proportion of 
students who meet the actual passing limit has exceeded 75% of the many students who are taught using 
the discovery learning model assisted by the mathematics learning module. 
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Table 7. Differences in Average of the Post-test Data 

Statistic Test 
Sig. 

(P-Value) 
Information Decision 

Normality 

 
Experiment 0.083 Sig > 0,05 The data are normal 
Control 0.078 Sig > 0,05 The data are normal 

Homogeneity 0.443 Sig > 0,05 The data are homogeneous 
T-test 0.018 Sig < 0,05 There are the significant average difference 

 
Based on Table 7, it can be seen that the post-test data analysis was carried out using a parametric 

test because the data are normal and homogeneous. Based on the Independent Sample Test using the SPSS 
25 application, it shows that the significant value or P-value is 0.018. Because of the significant value or P-
value < α (0,05), then H0 is rejected. Thus, it can be concluded that the average mathematical problem-
solving skills of students who are taught using the discovery learning model assisted by the mathematics 
learning module is higher than students who are taught using conventional learning. 

 
Table 8. N-Gain Test of Pretest and Post-test Data 

Group N Average of N-Gain Criteria 
Experiment 28 0.84 High 

Control 22 0.54 Medium 

 
Based on Table 8, it can be seen that the data on students' mathematical problem-solving skills in 

the experimental class has increased with the criteria of "high." While the increase in the control class the 
improvement criterion is in the "medium" category. This shows that students' mathematical problem-
solving skills have increased after using the discovery learning model assisted by the mathematics 
learning module. 
 
Discussion 

The application of discovery learning assisted by learning modules can improve mathematical 
problem-solving skills. This research is important to carry out to improve mathematical problem-solving 
skills, as an effort to fulfill one of the important skills of the 21st century. Discovery learning integrated 
modules can support the implementation of discovery learning in improving mathematical problem-
solving (Septiani et al., 2018; Septiyan et al., 2020). Based on the results of the research, it shows that the 
discovery learning model assisted by the mathematics learning module can improve students' 
mathematical problem-solving skills. This can be shown from the results of the statistical test analysis on 
the posttest data of the experimental class students which showed that the average mathematical 
problem-solving skills of students who were taught with the mathematics learning module assisted 
discovery learning model reached the passing grade of 65. Furthermore, the results of the analysis also 
showed that the proportion of students who met the passing grade had exceeded 75% of the number of 
students taught with the mathematics learning module-assisted discovery learning model. The results of 
this research are different from some previous research results which show that the discovery learning 
model is not effective in improving students' mathematical problem-solving skills. This can be seen from 
the proportion of students who fulfill passing grade 70 no more than 60 (Diana et al., 2016; Panjaitan et 
al., 2018; Putri et al., 2017). However, from the standard test, the proportion used in this research is 
different, namely using passing grade 70 and a minimum completeness proportion of 60%. In contrast, 
this research used passing grade 65 and a proportion of 75%. This is because the research subjects are 
different from the researchers used, namely in elementary schools. Another reason researchers use the 
passing grade at the elementary school level is 65 because problem-solving skills require high thinking 
skills (Kurniadi & Purwaningrum, 2018; Pratiwi et al., 2020; Saja’ah, 2018). However, even though there 
are differences in research results, previous research has shown that students' mathematical problem-
solving skills tend to increase over time (Diana et al., 2016). 

The effectiveness of the discovery learning model assisted by the mathematics learning module in 
improving students' mathematical problem-solving skills is also shown through the results of the analysis 
of the average difference through the t-test. The results of the analysis show that the significance value is 
0.018 or less than 0.05, which means that the average problem-solving skills of students whose learning 
uses the mathematics learning module are higher than students who use conventional learning. The 
results of this research are in line with some previous research which shows that the discovery learning 
model is effective in improving students' mathematical problem-solving skills (Anggreini et al., 2018; 
Hanum et al., 2019; Jana & Fahmawati, 2020). 
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However, there are differences in characteristics between research conducted by several 
previous researchers and those conducted by other researchers. The difference lies in the supporting 
materials used, the previous research did not use discovery learning-based mathematics learning 
modules. While researchers use learning modules in research. The use of modules is an effort that can be 
made to support the implementation of learning and help solve problems completely (Laisnima & Siregar, 
2020; Wahyuni et al., 2020). The next difference lies in the research subjects used. The researchers 
conducted research at the elementary school level, whereas some previous research did not conduct 
research at the elementary school level (Kusumaningrum & Indarini, 2020). The results of this research 
indicate that the discovery learning model is more effective in increasing students' problem-solving skills 
than problem solving learning model. The difference between this research and research conducted by 
researchers is the learning used in the control class. This research used problem-solving learning in the 
control class. While researchers use conventional learning in the control class, it aims as a comparison to 
see how far discovery learning can have an impact. Although there are differences in the characteristics of 
the research, the results of these researches strengthen the results of this research regarding the 
effectiveness of the discovery learning model assisted by the mathematics learning module in improving 
mathematical problem-solving skills. 

The findings in the field show that students are quite enthusiastic when learning takes place using 
the discovery learning model assisted by the mathematics learning module. This is shown when students 
feel challenged to solve problems contained in the "stimulus" stage. Students can follow the discovery 
learning syntax by using the instructions in the learning modules that have been developed. Student's 
difficulties in carrying out the syntax of the discovery learning model occurred in stage 2 "problem 
identification" at meeting 1. Students had difficulty compiling questions and hypotheses. This is because 
discovery learning activities at the first meeting are the discovery of a formula concept. This becomes an 
obstacle for students in developing hypotheses on new material. Researchers realized that the activity of 
developing hypotheses in learning was quite difficult to do at the elementary school level. This is in line 
which states that children at the elementary school level who are in the age range of 7-12 years are at the 
concrete operational stage based on Piaget's theory (Hayati et al., 2021). Previous study added that in this 
age range children are generally able to solve problems logically, but cannot think abstractly or 
hypothetically (Agustyaningrum & Pradanti, 2022). Therefore, researchers pay more attention to and 
guide students to overcome these obstacles. This weakness was also found by previous researchers, that 
the application of discovery learning requires recognition and habituation (Diana et al., 2016; Panjaitan et 
al., 2018; Putri et al., 2017). 

At the second and third meetings, students began to be able to follow the lesson well. This is 
because the problems presented at the second and third meetings were not new material, but material for 
expanding the material at the first meeting. That is, the discovery that is the goal is the discovery of 
problem-solving concepts based on material that has been studied in the previous meeting. Thus, the 
results of these discoveries are no longer about formulas, but a way of thinking or problem-solving 
concepts. This is in line with one of the characteristics of learning mathematics at the elementary level 
stated by previous study, which is a form of spiral learning that emphasizes repetition and use of material 
(Tampubolon, 2016). Discovery learning activities at meetings two and three can run better even though 
at the "problem identification" stage it still requires guidance from the teacher. But the activity of "data 
processing" runs quite effectively . This can be seen from the enthusiasm of students who are passionate 
about solving problems. Students feel proud when they can solve the given problems. There were even 
some students who asked to be given a new problem to solve. Because these students feel happy with the 
results of solving the problems that have been found. This is in line with previous research which states 
that learning mathematics in elementary schools must facilitate students to reach their potential through 
challenging mathematical activities (Abidin et al., 2020). In this case, the use of learning modules also 
helps in carrying out the learning process. This is in line with some previous research which shows that 
the use of modules can facilitate learning activities and make learning more productive so that it can help 
students solve each math problem given (Anisah & Lastuti, 2018; Sarkawi & Permana, 2022). 

The use of learning modules in the implementation of discovery learning can encourage students 
to improve mathematical problem-solving skills. This is supported by the results of previous research 
which showed that the learning modules used in learning can help students solve problems (Anisah & 
Lastuti, 2018; As’ari, 2019). The results of the N-Gain test in this research indicate that the increase in 
students' mathematical problem-solving skills after using the discovery learning model assisted by the 
mathematics learning module is included in the "high" category. While the control class showed an 
increase in the moderate category. This shows that theoretically, an increase in learning outcomes occurs 
when the data being compared is pretest and posttest data. This happened because during the pretest 
students had not studied solid volume material (cubes and blocks). Thus, this proves that the increase in 
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"moderate" category math problem-solving skills in the control class is nothing special. This is the same as 
the result of previous research which obtained N-Gain in the "moderate" category, so it cannot be said to 
be significantly effective (Septiani et al., 2018). Based on some of the facts that have been mentioned, the 
application of the discovery learning model assisted by the mathematics learning module can improve 
students' mathematical problem-solving skills. This research will be very useful for teachers in choosing 
the right learning model to improve mathematical problem-solving skills. This research is also new 
knowledge regarding the effectiveness of the discovery learning model assisted by the mathematics 
learning module on mathematical problem solving abilities. However, this research is still very limited. 
The research subject involved only elementary school students and the material taught was the volume of 
geometric shapes (cubes and blocks). Therefore, it is hoped that further research can further deepen and 
broaden the scope of research related to the discovery learning model and the development of a learning 
module. 
 

4. CONCLUSION 

Based on the results of the research and discussion, it can be concluded that learning using the 
discovery learning model assisted by the mathematics learning module is effective in improving students' 
mathematical problem-solving skills. This is indicated by the achievement of indicators: 1) the average 
mathematical problem-solving skills of students who are taught using the discovery learning model 
assisted by the mathematics learning module reach the actual completion limit; 2) the proportion of 
students who meet the actual completion limit of the number of students who are taught using the 
discovery learning model assisted by the mathematics learning module; 3) the average mathematical 
problem-solving skills of students who were taught using the discovery learning model assisted by the 
mathematics learning module were higher than students who were taught using conventional learning; 4) 
the mathematical problem-solving skills of students who are taught using the discovery learning model 
assisted by the mathematics learning module have increased (n-gain) with the criterion "high." 
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