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ABSTRACT 

The background of this study was obtained by researchers in class VII students of SMPN 4 Sungguminasa when 

conducting observations at the school. The problem is that the seventh-grade students of SMPN 4 Sungguminasa 

still have a low ability to solve Higher Order Thinking Skills (HOTS) math problems category. This study aims to 

determine the effect of the application of the discovery learning model on students' ability to solve the HOTS math 

problems category. This study used experimental research with a quasi-experimental research design and non-

equivalent pretest-posttest control group design type. Populations in this study were all seventh-grade students of 

SMPN 4 Sungguminasa, Gowa Regency, South Sulawesi. The research sample is class VIIA as the experimental 

class and class VIIC as the control class with 32 students each. The data analysis technique used descriptive 

statistical and inferential statistical analysis. Descriptive statistics analyzed the research data to obtain an overview 

of the research variables. Inferential statistics analyzed the research data to answer the hypothesis. Inferential 

statistical analysis was carried out using t-test statistics and obtained p-value = 0.000 at the level 𝛼 = 0,005. The 

result of the analysis show 𝑝 = 0,000 < 𝛼 = 0,005, which means that 𝐻0 is rejected and 𝐻1 is accepted. This 

means that the application of the discovery learning model can improve the ability of students to solve the HOTS 

math problems category. Therefore, the researcher recommended applying the discovery learning model in 

learning mathematics, especially to improve the ability of students to solve the HOTS math problems category. 
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1. INTRODUCTION 

Education comes from the word educate 

(teaching) or means to increase (to elicit, to give rise 

to) and increase (to develop) [1]. In addition, [2] 

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, whether created explicitly for education 

or within oneself; (d) education takes place in all 

forms, patterns, and institutions. Therefore, 

continuous education during human life is very 

important to support people in living a more decent 

life. 

Along with time passes, the demands of life 

are also growing rapidly. So we need education to deal 

with it, both in the form of formal and informal 

education. According to the Minister of Education, the 

contents of the educational competency standards of 

SMP/MTs students include students who can think 

logically, analytically, critically, and creatively and 

can work together. SMP/MTs students must have 

high-level thinking skills to solve complex daily 

problems [3] to be more independent in solving 

problems they face in the future. 

High-level thinking ability (HOTS) 

combines how critical and creative thinking becomes 

something meaningful. Dependence on critical and 

creative thinking skills is the same as dependence on 

prevailing norms and values. The way of thinking that 

uses the principle and pays attention to what is 

contained in it is HOTS. It takes a good way of 

thinking and analysis, synthesis, and association and 
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concludes with creative new ideas to be meaningful 

[4]. Higher Order Thinking Skills is a thinking skill 

that requires the ability to remember and requires other 

high skills. Lewis and Smith define Higher Order 

Thinking Skills as thinking skills that occur when a 

person receives new information and information that 

has been stored in his memory, then connects that 

information and conveys it to achieve the required 

goals or answers [5]. Higher Order Thinking Skills 

(HOTS) can be understood as students' proficiency 

connecting what previous teachers have taught with 

the new knowledge they receive [6]. 

Based on interviews and observations 

conducted with seventh-grade mathematics teachers at 

SMPN 4 Sungguminasa, it was known that students in 

grade VII SMPN 4 Sungguminasa still had low 

abilities in understanding concepts and solving math 

problems in the Higher Order Thinking Skills (HOTS) 

category. It was added that students' mathematics 

learning outcomes were also low. One solution that 

can be taken is applying a learning model that can 

accommodate the activities of students' teaching and 

learning process to improve their abilities. 

This is reinforced by the research of [7], 

which states that during the mathematics learning 

process, discovery learning can improve the learning 

process and improve students' mathematics learning 

outcomes. Furthermore, the research results by [8] 

found that the learning outcomes of students who used 

the discovery learning model were significantly higher 

than the learning outcomes of students who used 

conventional models. 

In addition, discovery learning was also 

chosen by researchers because through this model, and 

students can participate actively during the learning 

process, grow and improve their seeking attitude, 

involve students directly in the discovery process, 

improve students' reasoning skills and high level of 

thinking skills. 

Discovery learning is one of the learning 

models that can improve the ability of students. The 

discovery learning model can make students actively 

express their own opinions and find their concepts [9]. 

The Discovery learning model is a learning model that 

is arranged in such a way so that students can obtain 

previously unknown knowledge, not through the 

teacher's direct information. Still, some or all of the 

knowledge is found by themselves with the help of 

teachers [10]. Learning using the discovery learning 

model can impact the success of students who are 

increased because this study model emphasizes the 

importance of a process in problem-solving and the 

ability to apply its ideas or concepts [11]. Discovery 

learning is one of the learning models that demand 

active students. The discovery learning model 

emphasizes student-centered learning, making 

students more engaged in learning and searching for 

materials to be more meaningful than conventional 

learning models [12]. The discovery learning model 

allows teachers to not directly give the materials' 

conclusions but provide the widest opportunity for 

students to find concepts and findings from the 

learning process. It hopes that after the students are 

able to find their own learning concept, they can face 

the problem of HOTS category and be able to 

complete or work according to the concept that they 

hope have found themself. Thcancordance with Tirta 

Linda's researcher can face learning the models can 

improve students' ability to solve HOTS problems 

[13]. 

This study was discovered to determine the 

effect of the application of the discovery learning 

model on the ability of students to solve the HOTS 

math problems category. 

2. RESEARCH METHODS 

This research is experimental research with a 

quasi-experimental research design with a non-

equivalent pretest-posttest control group design type. 

The populations in this study were all seventh-grade 

students of SMPN 4 Sungguminasa, Gowa Regency, 

South Sulawesi. The research sample is class VIIA as 

the experimental class and class VIIC as the control 

class with 32 students each. 

The data analysis technique used is 

descriptive statistical analysis and inferential 

statistical analysis. Descriptive statistics analyzed the 

research data to obtain an overview of the research 

variables. Inferential statistics analyzed the research 

data to answer the hypothesis. Inferential statistical 

analysis using t-test statistics and obtained p-value = 

0.000 at the real level 𝛼 = 0,005. 

3. RESULTS AND DISCUSSION 

Results of this study are presented in the 

tables below: 

Table 1. Descriptive Statistics of Pre-test and Post-

test Results of Experimental Class 

Statistic 

The score of VII.An 

(Experimental Class) 

Pre-test Post-test 

Sample 32 32 

Minimum 40 65 
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Maximum 65 95 

Average 52,81 80,16 

Standard Deviation 7,177 7,980 

Variance 51,512 63,684 

Table 2. Frequency Distribution and Percentage of 

Student's Ability to Solve HOTS Math 

Problems 

Interva

l 

Categor

y 

Experiment 

Pre-test  

Experiment 

Post-test 

Freq

. 
% 

Freq

. 
% 

40-45 
Very 

Low 
7 

21,8

8 
6 

18,7

5 

46-50 Low 8 
25,0

0 
7 

21,8

8 

51-55 Average 10 
31,2

5 
4 

12,5

0 

56-60 High 3 9,38 9 
28,1

3 

61-65 
Very 

High 
4 

12,5

0 
6 

18,7

5 

Total 32 100 32 100 

 

Table 3. Descriptive Statistics of Pre-test and Post-

test result of Control Class 

Statistic 

The score of VII.C (Control 

Class) 

Pre-test Post-test 

Sample 32 32 

Minimum 40 45 

Maximum 70 75 

Average 56,41 61,09 

Standard Deviation 7,539 8,494 

Variance 56,830 72,152 

 

Table 4. Frequency Distribution and Percentage of 

Student's Ability to Solve HOTS Math Problems 

Interva

l 

Categor

y 

Control 

Class 

Pre-test 

Control 

Class Post-

test 

Freq

. 
% 

Freq

. 
% 

40-46 
Very 

Low 
3 9,38 6 

18,7

5 

47-52 Low 6 
18,7

5 
2 6,25 

53-58 Average 9 
28,1

3 
11 

34,3

8 

59-64 High 7 
21,8

8 
4 

12,5

0 

65-70 
Very 

High 
7 

21,8

8 
9 

28,1

3 

Total 32 100 32 100 

 

Based on tables 1 and 2, it can be seen that 

before applying the discovery learning model, the 

average ability of students in solving HOTS math 

problems category was 52.81 with the highest 

percentage of 31.25% or in other words, 10 students in 

the experimental class had medium category level of 

ability to solve HOTS math problems. After applying 

the discovery learning model, the average ability of 

students in solving HOTS math problems category 

was 80.16, with the highest percentage of 28.13%. In 

other words, 9 students had a high level of ability to 

solve the HOTS math problems category. Thus, it can 

be said that after applying the discovery learning 

model, the ability of students to solve HOTS math 

problems category has increased. 

During the learning process, by applying the 

discovery learning model, students are given time to 

work and interact in groups so that they are being able 

to exchange ideas and help each other. Learning like 

this offers students space to discuss, convey their ideas 

and thoughts by utilizing their knowledge and learning 

resources (books, props, and the internet), and 

discover new insights from discussions with their 

group friends. 

Based on tables 3 and 4 above, it can be seen 

that before learning without the discovery learning 

model, the average ability of students to solve HOTS 

math problems category was 56.41 with the highest 

percentage of 28.13% or in other words, 9 students at 

the control class have the medium level of ability to 

solve HOTS math problems category. After learning 

without the discovery learning model, the average 

ability of students in solving HOTS category questions 

is 61.09 with the highest percentage of 34.38% or in 

other words, 11 students in the control class have the 

medium level of ability to solve HOTS math problems 

category. This result is different from the experimental 

class, namely the ability to solve math problems in the 

HOTS category before learning with the discovery 

learning model, which is at the medium level. After 

learning with the discovery learning model is in the 

high-level category. 

Based on the results of the data analysis, it 

can be said that after learning by not applying the 

discovery learning model, the ability of students to 

solve the HOTS math problems category did not 

increase on average compared to before the learning 
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process. The highest percentage before and after 

learning without applying the discovery learning 

model is in the medium category. This is because, 

during the learning process, only a few students are 

learning actively. Students who do not understand the 

material look passive. Even some students talk about 

other things outside of learning materials with their 

friends, which results in ineffective learning. 

Test normality data using kolmogorov-

smirnov test. The homogeneity test used the F test. 

Normality test results and homogeneity test in control 

class and experimental class were successively 

obtained that the data were normal and homogeneous 

distributed. 

The hypothesis test used a t-test (t-test) with 

a significance level of 𝛼 = 0,005. The analysis results 

show 𝑝 = 0,000 < 𝛼 = 0,005, which means that 𝐻0  

is rejected and 𝐻1 is accepted. This means that the 

application of the discovery learning model can 

improve the ability of students to solve the HOTS 

math problems category. 

4. CONCLUSION AND RECOMMENDATION  

Based on the analysis results, the average pre-

test score of students in the experimental class was 

52.81, and the post-test score of students in the 

experimental class after applying the discovery 

learning model was 80.16 with a standard deviation of 

7,980. The student's pre-test scores were in the 

medium category with a percentage of 31.25%. The 

student's post-test scores were in the high category 

with a percentage of 28.13%. This means that the 

application of the discovery learning model can 

improve the ability of students to solve math problems 

in HOTS category. Therefore, it is recommended to 

apply the discovery learning model in learning 

mathematics significantly to enhance the ability of 

students to solve math problems in HOTS category. 
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