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Abstract: 

This study aims to determine the application of discovery learning model on students' 
mathematical problem solving abilities. This research is experimental research with a 
quasi experimental design. The population in this study were all students of grade VII 
SMPN 4 Sungguminasa with grade VII.A as samples an experimental class and grade 
VII.C as a control class. The research instruments used a test to solve mathematical 
problems. Data analysis techniques were descriptive statistical analysis and inferential 
statistical analysis. Based on the results of the analysis, it was found that the application 
of discovery learning model is effective on students' mathematical problem solving 
abilities. 

 
Keywords: Discovery Learning Model, Problem Solving Ability 

 
EFEKTIVITAS PENERAPAN MODEL PEMBELAJARAN DISCOVERY 
LEARNING TERHADAP KEMAMPUAN PEMECAHAN MASALAH 

MATEMATIKA SISWA  
 

Abstrak: 
Penelitian ini bertujuan untuk mengetahui penerapan model pembelajaran discovery 
learning terhadap kemampuan pemecahan masalah matematika siswa. Penelitian ini 
merupakan jenis penelitian eksperimen dengan desain penelitian yaitu quasi 
eksperimental design. Populasi pada penelitian ini yaitu seluruh siswa kelas VII SMPN 
4 Sungguminasa dengan sampel pada kelas VII.A sebagai kelas eksperimen dan kelas 
VII.C sebagai kelas kontrol. Instrumen dalam penelitian ini adalah tes kemampuan 
pemecahan masalah matematika. Teknik analisis data menggunakan analisis statistik 
deskriptif dan analisis statistik inferensial. Berdasarkan hasil analisis diperoleh bahwa 
penerapan model pembelajaran discovery learning efektif terhadap kemampuan 
pemecahan masalah matematika siswa. 
 
Kata kunci: Model Pembelajaran Discovery Learning, Kemampuan Pemecahan  

         Masalah Matematika 
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ducation, which is derived from the word educate (teaching) or means 

giving an increase (to elicit, to give rise to) and improve (to evolve, to 

develop) (Mustofa, 2015: 6). In addition, Sanjaya (2017: 13) expressed his 

opinion about education, namely: (a) education is life; (b) education is any 

learning experience that takes place in all environments and throughout life; (c) 

education takes place in all environments, both created explicitly for education 

and existing in oneself; (d) education takes place in all forms, patterns, and 

institutions. Therefore, ongoing education during human life is very important 

to support so that humans can live more decent lives. 

The purpose of education is to cover a picture of good, noble, 

appropriate, correct, and beautiful values for life. Moreover, the educational 

goals stated by Tirtarahardja (2010: 38) has two functions, namely giving 

direction to all educational activities and is something that all educational 

activities want to achieve. The goal will be able to show the direction of a 

business, while the direction shows the path that must be taken from the present 

situation to the next situation if there are obstacles or problems in the 

implementation of education. Research conducted by (Ketonen, Dietrich, 

Moeller, Salmela-Aro, & Lonka, 2018: 25) explained that students who on an 

average level, perceived the educational goals as autonomously motivated, also 

tended to experience positive emotions more often.  

Along with the times, the demands on life have also been growing 

rapidly. So, to be able to deal with it, education is needed, both in the form of 

formal and informal education. According to the Minister of National Education 

in Hidayat (2011: 8), contents of the educational competency standards of Junior 

High School/ Islamic Junior High School students, among others, students can 

think logically, analytically, critically and creatively, and can work together. The 

alumni of Junior High School/ Islamic Junior High School students must have 

high-level thinking skills that can be applied in solving complex everyday 

problems (Hidayat, 2011: 8). Therefore, they can be more independent in solving 

the problems they face. 

E 
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One important component in the world of education is the curriculum. 

According to Susanto (2013: 183), mathematics is one of the fields of the study 

found in the curriculum and is taught at all levels of education, starting at the 

level of elementary school education to college. Even in kindergarten, 

mathematics is taught informally. In recent years, mathematics has become one 

of the most highlighted subjects by all of the elements, including teachers, 

parents, and students. Besides being a determinant of mathematics in passing 

the national exam, it is also considered as one of the subjects that is difficult for 

students to master. Even education experts and mathematics education experts 

have spent years trying ways that can be taken so that students can master 

mathematics. According to the research done by Shaikh & Daudpota (2019: 26), 

several other factors that make mathematics difficult to master and always 

considered complicated, such as no parental support, and inconsistent 

assessment, and weak mathematics concepts. 

Most people who talk about mathematics will assume that mathematics 

is a difficult subject and has a difficult problem to solve. Mathematics, in 

general, is a branch of science that is very close to the reality of human life. 

Besides being useful in daily life, mathematics is also useful in various other 

fields such as science, commerce, and industry because mathematics is not just 

the science of arithmetic. Mathematics provides power, a brief and 

unambiguous communication tool, and functions as a tool to describe and 

predict (Uno, 2008: 129). Thus mathematics can be defined as a field of science 

that is a tool of thought, communication, a tool to solve various practical 

problems, the elements of logic and intuition, analysis and construction, 

generality and individuality, and has branches including arithmetic, algebra, 

geometry, and analysis. Therefore, the purpose of education is to provide 

knowledge and experience and help to solve the problems related to everyday 

life and sometimes things that are difficult to obtain immediately. In 

mathematics, such matters are usually in the form of solving mathematical 

problems that contain non-routine problems that are more directed to arrive at 

the correct procedure and require deeper thinking. 

The ability to solve mathematical problems is one important aspect that 

must be possessed by students to develop the abilities that exist in themselves. 

As what is defined by Anderson and Krathwohl in Rahman & Ahmar (2016) 

that problem solving through the process of learning mathematics can help 

students improve and develop their abilities in aspects of the application, 

analysis, synthesis, and evaluation. 
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Simamora, Saragih, & Siregar (2019: 62) expressed that students' 

mathematical problem solving ability can be defined as students' ability to 

understand problems, plan problem solving strategies, carry out selected 

strategies of completion, and re-examine problem solving. Likewise, another 

opinion related to problem solving, according to Hulukati, Zakiyah, & Rustam 

(2018: 212) problem solving is a process to apply the previously acquired 

knowledge to new or unusual situations.  

Problem solving ability of students is still relatively low. Based on the 

results of research conducted by Priya (2017: 41), it was revealed that the 

mastery of problem solving skills, among the junior high school students are 

still at moderate level. As what Utami & Wutsqa (2017: 173) illustrated that 

students' problem solving abilities are very low, because students have 

difficulty mastering the material being studied, they have not been able to 

understand concepts to solve problem solving. Meanwhile, based on research 

finding of Akbar, Hamid, Bernard, & Sugandi (2018: 152), it was revealed that 

the factors that cause students to make mistakes in solving mathematical 

problem solving problems are students' lack of understanding in interpreting 

information on problems in the form of mathematical operations. 

There are two kinds of difficulties experienced by students in the process 

of solving mathematical problems, according to Fahmi, Sinaga, & Rajagukguk 

(2019: 168), namely conceptual difficulties and procedural difficulties. In the 

results of his research, he explained further about the two kinds of difficulties. 

The conceptual difficulty is a difficulty in applying operation concepts to 

calculate integers and fractions to solve problems, and the procedural difficulty 

is the difficulty in presenting steps in solving problems and difficulty in 

arranging strategies to solve problems effectively and efficiently. Hence, in 

learning mathematics, educators need to pay more attention to the difficulties 

experienced by students. 

Mathematics learning conducted by teachers tends to seem monotonous 

so that it has not been able to improve student mathematics learning outcomes 

instead, for example, in grade VII students of SMPN 4 Sungguminasa, Gowa 

Regency, where most students have low learning outcomes, especially in 

mathematics learning. According to the results of interviews conducted on July 

24, 2018, with some students, it can be concluded that they consider 

mathematics to be a boring and tense subject. Meanwhile, by the results of 

interviews with teachers in mathematics, it is known that some students are 

more interested in solving routine problems than non-routine problems. 
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Suppose that a routine problem is known 30)S(n  , 10)B(n,15)A(n   and 

7)BA(n C  , determine )BA(n   and non-routine problems, namely 

residents of RT 05 consisting of 30 people, apparently 15 people subscribe to 

magazines, 10 people subscribe to newspapers, and 7 people do not subscribe 

to both, so how many residents of RT 05 subscribe to newspapers and 

magazines. Based on these two problems, students are more interested in 

solving the first problem than the second problem. This can occur because 

the teacher only gives formulas/patterns, examples of related questions, and 

only gives exercises. Meanwhile, to solve non-routine problems, mastery of 

concepts is needed. 

It seems that the teacher needs to pay attention to the problem given that 

one of the students' abilities that needs to be improved is the problem-solving 

ability, especially in solving mathematical problems. The seventh-grade 

mathematics teacher of SMPN 4 Sungguminasa, Gowa Regency, also said that 

the learning outcomes of grade VII students on mathematics were still very low. 

It can be seen from the cognitive learning outcomes of students who are still 

under the MCC (Minimum completeness criteria). According to the seventh-

grade mathematics teacher of SMPN 4 Sungguminasa, Gowa Regency, there 

were about 85% of students or 81 out of 96 students whose learning outcomes 

had not yet reached the MCC score of 75 (Interview results, July 24, 2018, at 

10:00 a.m. WITA' Central Indonesian Time'). Such conditions encourage 

teachers to strive to optimize learning done to improve students' mathematical 

problem solving abilities. 

One effort that can be taken in terms of improving students' mathematical 

problem solving abilities is by applying learning models that seem quite 

interesting and able to improve student mathematics learning outcomes. The 

learning model that can be used to improve student mathematics learning 

outcomes is the discovery learning model. This was confirmed by several 

previous studies, including research conducted by Sitinjak, Murni, & Hutapea 

(2016) stated that during the mathematics learning process, discovery learning 

could improve the learning process and improve student learning outcomes in 

mathematics. The results of research conducted by Sarnawiah & Yensy (2019) 

cited that the learning activities of students during mathematics learning using 

discovery learning models increased from 78.57% to 90.57%. Besides, the results 

of research conducted by Ismah & Sundi (2018) regarding the improvement of 

students' mathematics learning outcomes, the discovery learning model can 
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improve student learning outcomes in mathematics, especially on set material. 

Furthermore, the results of research conducted by Yerimadesi, Putra, & Ririanti 

(2017) which explains that student learning outcomes using the discovery 

learning model are significantly higher than student learning outcomes using 

conventional learning. 

In addition, discovery learning is also chosen by researchers because 

through this model students can actively participate during the learning 

process, foster and instill an attitude of searching so that it can support the 

ability of students to solve problem solving, students can involve themselves 

directly in the process of discovery, so that it will make the knowledge gained 

is relatively long-lasting, motivates themselves and makes it easier in terms of 

expressing opinions, improving students' reasoning abilities and ability to think 

freely, and train students' cognitive skills in finding and solving problems. This 

model is a way to help students think more broadly and will influence student 

learning that tends to be passive in a more active direction. As a result, through 

this learning model, students' mathematical problem solving abilities are 

expected to increase along with the increase in students' understanding.  

Discovery learning model is a teaching model that is arranged in such a 

way so that children or students can obtain previously unknown knowledge, 

not through notification, wherein some or all of the knowledge is discovered by 

themselves with the help of the teacher (Rahman & Maarif, 2014: 36). According 

to (Suryosubroto, 2009: 178), the discovery learning model is a model where the 

teacher allows students to be able to find their information that is traditionally 

just told. Moreover, it requires students to play an active role in the learning 

process by answering various questions and solving problems to find a concept.  

According to Tumurun, Gusrayani, & Jayadinata (2016: 109), the discovery 

learning model emphasizes student-centered learning, making students more 

active in learning and looking for material so that learning will be more 

meaningful than conventional learning models. Safrida, Ikhsan, & Hajidin 

(2019: 21) stated that the discovery learning model is a learning model that 

assigns a child in such a way acquires knowledge that he does not yet know 

without being told, that partial or even the entire knowledge is found by his 

own. Thus, the discovery learning model is a learning model that emphasizes 

the concept of problem discovery that is not known or presented to students. 
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RESEARCH METHOD 

This type of research is experimental research. In this study, the treatment 

was conducted by applying the discovery learning model to find out whether 

this model is effective against the ability of students to solve mathematical 

problems in grade VII SMPN 4 Sungguminasa, Gowa Regency, or not. The 

research design used was a quasi-experimental design with a type of non-

equivalent control group design. The study design used pretest and posttest in 

both groups. Hence, the results of the agreement can be acquired more 

accurately. 

This research was conducted in two stages, namely the preparation phase 

and the implementation phase. At the preparatory stage, several things were 

carried out, namely: (a) preparing learning programs based on the curriculum, 

(b) preparing learning resources, and (c) developing instruments that were 

adapted to the material. While at the implementation stage several things were 

done, namely: (a) conducting initial discussions with mathematics subject 

teachers at SMPN 4 Sungguminasa, Gowa Regency to discuss the material to be 

taught, (b) providing an initial test (pretest) before applying the discovery 

learning model about the material taught and followed by students of class 

VII.A as an experimental class and class VII.C as a control class, (c) conducting 

learning activities in class VII.A SMPN 4 Sungguminasa Gowa Regency taught 

with discovery learning model and in class VII.C SMPN 4 Sungguminasa, Gowa 

Regency taught without the discovery learning model, (d) completing 

observation sheets of student and teacher activities during the learning process 

at each meeting, and (e) providing a final test (posttest). 

This research was conducted in grade VII SMPN 4 Sungguminasa, Gowa 

Regency. Furthermore, the population in this study were all VII grade students 

of SMPN 4 Sungguminasa, Gowa Regency. The sampling technique used was 

purposive sampling so that samples obtained in grade VII.A as an experimental 

class and VII.C as a control class. The number of students in grade VII.A as many 

as 32 students with details of 16 female students and 16 male students. The 

number of students in grade VII.C is also 32 students with details of 18 female 

students and 14 male students. 

Data collection techniques used in this study were tests and observations. 

The research instrument was a mathematics learning achievement test and 

observation sheets of student and teacher activities. Data processing research 

results used two statistical analysis techniques, namely descriptive statistics and 

inferential statistics. Inferential analysis was used to test the hypotheses that 
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researchers have been formulated by first conducting a prerequisite test that 

was the normality test and the data homogeneity test. Testing the difference in 

value was only carried out on the average of the two values, and for this 

purpose, a technique used is t-test. 

 

RESULTS AND DISCUSSION 

The results of descriptive statistical analysis in this study provided an 

overview of the ability to solve mathematical problems of VII grade students of 

SMPN 4 Sungguminasa, Gowa Regency who were taught with discovery 

learning models, which can be seen in table 1. 

 
Table 1. Descriptive Statistics of Pretest and Posttest Results for Experimental 

Class 

Statistics 
Score of Grade VII.A 

Pretest Posttest 

Number of Samples 32 32 
The lowest value 40 65 
The highest score 65 95 
Average value 52,81 80,16 
Standard Deviation 7,177 7,980 
Variance Value 51,512 63,684 

 

If the students' mathematical problem solving abilities are grouped into 

several categories, including very low, low, medium, high, and very high, the 

frequency and percentage will be obtained after the pretest and posttest, which 

are distributed into the group categories presented in table 2. 

 
Table 2. Frequency Distribution and Percentage of Mathematical Problem 

Solving Ability in Experimental Class 

Interval Category 
Pretest Experiment Posttest Experiment 

Frequency 
Percentage 

(%) 
Frequency 

Percentage 
(%) 

40– 45 Very Low 7 21,88 6 18,75 

46 – 50 Low 8 25,00 7 21,88 

51– 55 Medium 10 31,25 4 12,50 

56 – 60 High 3 9,38 9 28,13 

61 – 65 Very High 4 12,50 6 18,75 
Total 32 100  32 
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Based on table 2, it can be seen that before applying the discovery 

learning model, the average mathematical problem solving ability of students 

was 52.81 with the highest percentage of 31.25% or 10 students of the 

experimental class having the level of mathematical problem solving ability of 

students in the medium category. Whereas after applying the discovery learning 

model, the average mathematical problem solving ability of students became 

80.16 with the highest percentage of 28.13% or 9 students of the experimental 

class having high levels of students' mathematical problem solving abilities. 

Thus, it can be seen that after applying the discovery learning model, the 

students' mathematical problem solving abilities have increased. The average 

mathematical problem solving ability of students previously with the highest 

percentage was in the medium category. However, after applying the discovery 

learning model, the average of mathematical problem solving ability of students 

with the highest percentage was in the high category.  

It occurs due to during the learning process takes place, students are 

given time to work and interact in groups so that they can be able to exchange 

ideas and help each other. Thus, it can improve students' mathematical problem 

solving abilities through the delivery of their ideas and thoughts, and students 

can use and utilize various learning resources to solve mathematical problems 

such as books, teaching aids (coins and dice), and the internet. Besides, students 

are more motivated in learning and more creative in solving math problems that 

are given so that students more active in the learning process. This is in line with 

Salmon's opinion in Muhamad (2016) stated that in its application, the discovery 

learning model develops the way students learn actively by discovering 

themselves, investigating themselves, the results obtained will last long in the 

memory, as well as the teacher's position in the class as a guide and directing 

learning activities under the objectives of learning.  

Furthermore, a description of the mathematical problem-solving abilities 

of VII grade students of SMPN 4 Sungguminasa, Gowa Regency taught without 

discovery learning model can be seen in table 3. 
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Table 3. Descriptive Statistics of Pretest and Posttest Results of Control Class 

Statistics 
Score of Grade VIII.C 

Pretest Posttest 

Number of Samples 32 32 
The Lowest Value 40 45 
The Highest Score 70 75 
Average Value 56,41 61,09 
Standard Deviation 7,539 8,494 
Variance Value 56,830 72,152 

 
If the students' mathematical problem solving ability is grouped into 

several categories, including very low, low, medium, high, and very high, then 

the frequency and percentage are obtained after the pretest and posttest, which 

are distributed into the group categories presented in table 4. 

 
Table 4. Frequency Distribution and Percentage of Mathematical Problem 

Solving Ability in the Control Class 

Interval Category 
Pretest Experiment Posttest Experiment 

Frequency 
Percentage 

(%) 
 Frequency 

40– 46 Very Low 3 9,38 6 18,75 

47 – 52 Low 6 18,75 2 6,25 

53 – 58 Medium 9 28,13 11 34,38 

59 – 64 High 7 21,88 4 12,50 

65 – 70 Very High 7 21,88 9 28,13 

Total 32 100  32 

 

Based on table 4 above, it can be seen that before learning without 

discovery learning model, the average mathematical problem solving ability of 

students was 56.41 with the highest percentage of 28.13% or 9 students of the 

control class had a level of mathematical problem solving ability students in the 

medium category. Meanwhile, after learning without applying the discovery 

learning model, the average mathematical problem solving ability of students 

becomes 80.16, with the highest percentage of 34.38% or 11 control class students 

having the level of students' mathematical problem solving abilities in the 

medium category. This result is different from the experimental class, which is 

the level of students' mathematical problem solving ability before learning in 

the medium category and after learning in the high category. Thus, it can be 
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inferred that after learning without the discovery learning model applied, the 

students' mathematical problem solving abilities did not experience an increase 

in the previous average mathematical problem solving ability of students, the 

highest percentage was in the medium category. However, after the discovery 

learning model was applied, the average solving ability the highest percentage 

of students' mathematical problems remained in the medium category. This is 

because during the learning process took place; only a few students were active 

in learning. Students who did not understand the material were just passive, 

and some even told stories with their peers so that learning became ineffective. 

The results of inferential statistical analysis in this study were used to test 

the research hypotheses that were preceded by conducting a prerequisite test 

that is the normality test that was analyzed using the Kolmogorov-Smirnov test 

and the homogeneity test analyzed using the F test. Mathematics students in the 

control class and experimental class were normally distributed and 

homogeneous. 

Hypothesis testing uses an independent sample t-test. Based on the 

results of the posttest data analysis of the two groups, it can be concluded that 

Ho is rejected. This means that there are differences in the ability to solve 

mathematical problems between grade VII students of SMPN 4 Sungguminasa, 

Gowa Regency, who were taught by applying the discovery learning model and 

VII Grade students of SMPN 4 Sungguminasa, Gowa Regency who were taught 

without using the discovery learning model. 

Refers to the results of the analysis obtained and strengthened by the 

findings of previous studies conducted by Simanjuntak, Napitupulu, 

Manullang, Manalu, & Sinambela (2018) under the title "The Enhancement 

Difference of Student Mathematical Problem Solving Ability between Guided Discovery 

Learning Model and Direct Learning Model". They stated that: (1) there are 

differences in the mathematical problem solving abilities of students taught 

with discovery learning models and direct learning models, (2) mathematical 

problem solving abilities of students taught with discovery learning model were 

higher than direct learning model. Therefore it can be concluded that the 

discovery learning model can improve students' mathematical problem solving 

ability compared to the learning model without the discovery learning model. 

The results of this study also contradicted the results of research conducted by 

Putri, Gunowibowo, & Coesamin (2017) entitled "The Effectiveness of the 

Discovery Learning Method in Terms of Students 'Mathematical Problem Solving 
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Capabilities" explains that discovery learning is not effective in terms of students' 

mathematical problem solving abilities. 

In accordance with the effectiveness test, it was found that learning with 

discovery learning model was effective on students' mathematical problem 

solving abilities. This is also supported by previous research conducted by 

Hulukati, Zakiyah, & Rustam (2018) entitled The Effect of Guided Discovery 

Learning Model with Super item Test on Students' Problem-Solving Ability in 

Mathematics, cited that the discovery learning model is more effective than the 

cooperative learning model in improving the ability to solve mathematical 

problems. Also, research conducted by Yuliana, Tasari, & Wijayanti (2017) 

concluded that discovery learning is better than conventional models. It means 

that the discovery learning model is better than the conventional learning 

model. 

Several factors cause the discovery learning model better than the 

conventional model. Some of the reasons were that the students are more active 

when learning with the discovery learning model because the method is 

considered new by students and is different from conventional learning. Some 

students are more active when learning took place with the discovery learning 

model, although not all students did actively participate than the conventional 

model. 

 

CONCLUSION 

Based on the analysis, the average pretest score of students in the 

experimental class was 52.81, and after applying the discovery learning model, 

the average score of students was 80.16 with a standard deviation of 7.980. In 

the pretest score, most of the students' scores were in the medium category 

(31.25%), and the highest posttest score was in the high category (28.13%). It was 

found that the application of learning discovery models to students' 

mathematical problem solving abilities is effective. So, it is recommended to use 

discovery learning models, especially to improve the ability to solve 

mathematical problems. 
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