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Abstract 

This study aimed to determine students' interest in learning and mathematical resilience in online learning and their impact on 

understanding concepts. The research used in this study is Ex-post facto, namely research with a quantitative approach that aims to 

test or explain the relationship between variables through hypothesis testing. The research was conducted at SMA Negeri 8 Kendari 

class XI students in the 2020/2021 academic year. The research sample was 24 students of Class XI IPA 1 SMA Negeri 8 Kendari. 

Sampling using purposive sampling technique based on students' readiness to participate in online learning without network 

constraints. The instruments used in this study were questionnaires and tests. Questionnaires were used to obtain information about 

mathematical interest and resilience. In contrast, the test is used to obtain data about the ability to understand concepts. The data 

analysis technique used in this study was descriptive analysis technique and inferential analysis, which was carried out with the help 

of the SPSS 22 computer program. The results showed that students' interest in online learning had a significant influence on concept 

understanding. Likewise, students' mathematical resilience in online learning has a significant influence on conceptual 

understanding. The analysis results also show a significant effect of interest and resilience together on understanding mathematical 

concepts. The percentage contribution of the influence of interest and resilience variables on understanding mathematical concepts 

is 77.8%, while other variables influence the rest. 
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1. Introduction* 

Mathematics is one of the branches of science that contributes to the progress of science and technology (Yadav, 2020). 

Mathematics is an instrument for the development of other sciences (Peter, 2011). Mathematics is a unique subject and 

is a fundamental part of the school curriculum (Gafoor & Kurukkan, 2015). Given the importance of mathematics in 

transforming human civilization, mathematics needs to be mastered by students from the elementary level 

(Kusmaryono, 2018). Mathematics needs to be learned by students because mathematics is a means of thinking to foster 

the development of critical thinking patterns (Firdaus et al., 2015), creativity (Sari et al., 2019) and supports overall 

personal development (Hodaňová & Nocar, 2016). Thus, mathematics lessons have a very important position in the 

progress of a nation in order to be able to compete with other nations in an increasingly competitive global life. 

In learning mathematics, the most important thing that students must have is the ability to understand concepts. Students 

must understand the concepts that exist in mathematics. Understanding this concept needs to be instilled in students 

from an early age, namely since the child is still in elementary school (Romadon & Mahmudi, 2019). Students must 

organize and communicate their mathematical thinking, construct knowledge by interpreting their understanding, and 

connect with prior knowledge and real-world experience (Benson-O'Connor et al., 2019). Understanding concepts is 
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needed to master teaching materials that contain many formulas so that students can understand the concepts in the 

material and are skilled at using various procedures in a flexible, accurate, efficient, and precise manner (Dini et al., 

2018). In addition, the ability to understand concepts has an important role for students in solving mathematical 

problems with other concepts so that a broader understanding of concepts is obtained (Purwasih, 2015). 

Student's ability to understand mathematical concepts is still relatively low. It is in line with research conducted by 

Mawaddah & Jannah (2017), which states that students' mathematical understanding abilities are still relatively low. 

There are several indicators of mathematical understanding that have not been met. Aripin (2015) that students still 

have difficulty at the level of mathematical understanding ability, so it can be concluded that students' mathematical 

understanding abilities are still low. Low comprehension ability has implications for the low achievement of students. 

It is evident from the results of the 2018 Program for International Student Assessment (PISA) study, which shows that 

the mathematical ability of Indonesian students is ranked 35 out of 41 countries in the world (OECD, 2018). The same 

results in the 2015 Trends In Mathematics and Science Study (TIMSS) showed that Indonesian students' achievement 

in Mathematics was ranked 44th out of 49 countries (Mullis et al., 2015). This fact shows that the quality of Indonesian 

mathematics education is still low on a national and international scale.  

The quality of mathematics education in Indonesia is increasingly visible with the Corona Virus Disease 2019 (covid-

19). Covid-19 has become a global pandemic requiring education to make adjustments by changing face-to-face 

learning methods to online. Online learning is an effective solution in learning at home to break the chain of the spread 

of COVID-19 (Mujib & Yunita, 2021). However, the problem faced by education in Indonesia during online learning 

during this pandemic is student participation in learning. Student participation in online interactive learning only 

reached 38.8% (Muhammad, 2020). According to the Ministry of Education and Culture survey, even the results state 

that the obstacles to online learning are that many cannot carry out digital-based learning. The learning process from 

home is more dominant in doing task questions. Amelia et al. (2020) stated that the teacher only provides material files 

and ends with giving assignments that cause students to become confused in understanding the material. Students' 

convenience of learning with an online system is also many complaints; they find it easier to understand the lecturer's 

material offline than online learning (Dewantoro & Rachmawati, 2020). 

The low participation of students in online interactive learning is due to the inappropriate use of media and online 

learning designs. It is in line with SMA Negeri 8 Kendari, where WhatsApp groups dominate learning activities. It 

becomes less giving a touch of innovation and attracts students' interest in participating in learning activities. Students 

only get materials and assignments through messages or files provided by the teacher. This activity does not support 

resilience and enthusiasm for online learning. This of course has an impact on students' common mathematical 

understanding of their lessons, especially mathematics. 

Student participation in online learning is influenced by student interests (Suhartini, 2018; Gustiani, 2020) and 

resilience (Shi, 2020; Amelia et al., 2020; Beale, 2020). The existence of students' interest and resilience towards 

learning can encourage students to be active and enthusiastic in learning, especially in learning mathematics. Interest 

in learning has the main characteristic of carrying out self-selected and fun learning activities to form habits in a person 

(Vainikainen et al., 2015). Resilience is defined as a universal capacity that can prevent the influence of one's condition 

when facing certain problems or pressures (Dewantoro & Rachmawati, 2020) and overcome all difficulties and 

obstacles during mathematics learning (Amelia et al., 2020). Good mathematical resilience is needed to prepare 

mathematics students to face obstacles and succeed in learning mathematics (Muthuprasad et al., 2021). Students with 

strong mathematical resilience will have an adaptive attitude in adjusting to the environment, can face the uncertainty 

of problems and challenges, solve problems logically and flexibly, seek creative solutions to challenges, are curious, 

learn from experience, can control themselves, be aware of his feelings and have a strong social network (Hendriana, 

2012). 

Several studies show a relationship between interest, resilience, and understanding of concepts in learning mathematics. 

Research Lin et al. (2016) stated a relationship between interest in learning and understanding students' concepts. 

Likewise, students' mathematical resilience in learning significantly influences understanding concepts (Amelia et al., 

2020; Nurjannah & Marlina, 2021). In learning mathematics, interest can be seen as fun and interest in understanding 

mathematics further, and the habit of studying mathematics (Trisniawati et al., 2019). Mathematics is an abstract subject 

that causes students to be less interested in learning, especially students with common conceptual understanding and 
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low achievement (Yeh et al., 2019). Interest does not arise spontaneously because of participation, experience, and 

habits when studying or working (Azmidar et al., 2017). In contrast, resilience is a student's attitude that affects learning 

mathematics in solving various mathematical problems, which is carried out through adaptation even though students 

are in challenging situations (Nurjannah & Marlina, 2021). Resilience attitudes can help students adjust to difficulties 

and achieve high academic achievement and success because they believe that successful learning results from effort 

and perseverance (Permatasari et al., 2021). 

Based on this description, it is necessary to review students' mathematical interest and resilience in learning, especially 

online learning during the Covid-19 era. In addition, so far, several studies have only tried to overcome the problem of 

low understanding of concepts from the outer side of students through the use of models, approaches, methods, and 

learning tools but have not revealed students' internal factors in more depth. So it is necessary to explore mathematical 

interest and resilience and their impact on students' understanding of concepts in online learning. 

2.  Research Method 

2.1. Types of research 

The type of research used in this study is Ex-post facto, a research with a quantitative approach that aims to test or 

explain the relationship between variables through hypothesis testing. This research is a representation of the basic 

characteristics of quantitative research that aims to test the theory. 

This study was intended to determine the effect of interest and mathematical resilience on understanding mathematical 

concepts of class XI students of SMA Negeri 8 Kendari. 

2.2. Sample 

The research sample was 24 students of Class XI IPA 1 SMA Negeri 8 Kendari. Sampling using purposive sampling 

technique based on students' readiness to participate in online learning without network constraints. 

2.3. Research design 

 

 

 

 

 

 

 

 

Fig. 1. Research design. 

2.4. Instruments and Data Collection Techniques 

The instrument used in this research is to use a questionnaire and a test. Questionnaires were used to obtain information 

about mathematical interest and resilience. In comparison, the test was used to obtain data about the ability to understand 

the concept. The data collection technique of this research was carried out through tests, questionnaires, and 

documentation. 

2.5. Data analysis technique 

The data analysis technique used in this research is descriptive analysis technique and inferential analysis. Quantitative 

data were analyzed descriptively to see a sample picture of interest, mathematical resilience, and understanding of 

concepts. The inferential analysis aims to test the hypothesis of interest and mathematical resilience on students' 

understanding of concepts. Data analysis was carried out with the help of the SPSS 22 computer program. 
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3. Results and Discussion 

3.1. Result 

The results of the descriptive analysis of the variables of interest in learning, resilience, and understanding of students' 

mathematical concepts are shown in the following table 

Table 1. Results of descriptive statistical analysis. 

Variable N Minimum Maximum Mean Std. Deviation 

Interest 24 56 90.70 72.88 8.49 

Resilience 24 54.70 94.70 70.93 9.89 

Understanding 24 30 100 73.96 24.41 

Table 1 for the learning discipline variable shows that the highest score is 88.33, the lowest score is 59.17, the mean is 

76.63, and the standard deviation is 8.27. The achievement motivation variable shows that the highest score is 91.11, 

the lowest score is 40.00, the mean is 71.43, and the standard deviation is 13.07. The learning achievement variable 

shows that the highest score is 85.00, the lowest score is 50.00, the mean is 69.79, and the standard deviation is 8.90. 

Furthermore, an inferential analysis was conducted, which first tested the analytical prerequisites for hypothesis testing, 

namely normality, linearity, multicollinearity, and heteroscedasticity. The results of the normality test are presented in 

the table 2. 

Table 2. Normality test results. 

 N α Sig. 

Unstandardized 

Residual 
24 0,05 0,200 

Based on the table 2, it is obtained that the significance value = 0.2 > 0.05, which means the data is normally distributed. 

Table 3. Results of linearity test analysis 

  α Sig. 

Understanding and Interest 
Deviation 

from linearity 
0,05 0,178 

Understanding and Resilience 0,05 0,336 

Value of Sig. Deviation from linearity between Understanding and Interest = 0.178 > 0.05 means that Understanding 

and Interest are linear. While the value of Sig. Deviation from linearity between Understanding and Resilience = 0.336 

> 0.05, which means there is linearity between understanding and resilience. 

Table 4. The results of the collinearity test analysis 

  Collinearity Statistics 

Model Sig. Tolerance VIF 

(Constant) 0,00   

Interest 0,025 0,682 1,465 

Resilience 0,000 0,682 1,465 

Based on the table 4, the value of VIF = 1.476> 10 and the tolerance value = 0.678> 0.1, which means that there is no 

multicollinearity. Furthermore, the heteroscedasticity test was carried out, namely, seeing the similarity of the variance 

of the residuals from one observation to another observation. The results of the heteroscedasticity test are shown in the 

following scatterplot. 

Based on the figure 2, it shows that there is no certain pattern on the graph, such as gathering in the middle, narrowing 

then widening, or widening and then narrowing. It means that there is no heteroscedasticity. 
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Fig. 2. Heteroscedasticity test scatterplot. 

Table 5. Results of regression analysis. 

 Unstandardized Coefficients    

Model B Std. Error α t Sig. 

(Constant) -107,518 22,788 0,05 -4,718 0,000 

Interest 0,864 0,357 0,05 2,417 0,025 

Resilience 1,671 0,307 0,05 5,441 0,000 

Based on the data presented in table 5, we get constant = -107.518, interest variable (X1) = 0.864 and Resilience variable 

(X2) = 1.671. So the regression equation model is Y= -107.518+ 0.864X1 + 1.671X2. Table 5 also shows that the 

interest model has sig. = 0.025 < 0.05 which means interest has an influence on understanding the concept. While the 

resilience model has sig. = 0.000 < 0.05 which means resilience has an influence on understanding the concept. 

Table 6. Simultaneous regression analysis results 

Model F α Sig. 

Regression 36,832 0,05 0,000 

Sig value. = 0.000 > 0.05, which means that interest and resilience have a significant influence on understanding 

mathematical concepts. 

Table 7. Results of the coefficient of determination 

Model R R Square Adjusted 

R Square 

Std. Error of 

the Estimate 

1 0,882 0778 0,757 12,0296 

Based on table 7, it can be seen that the coefficient of determination R2 = 0.778. This shows that the percentage of the 

contribution of interest and resilience variables together on understanding mathematical concepts is 77.8%, while the 

rest is influenced by variables that are not included in this research model. 

3.2 Discussion. 

Online learning offers students to study anywhere without being limited by time and distance restrictions. Although the 

phenomenon of student participation in learning is lacking, the study results also show that there are still many students 

interested in online learning because of the flexibility it offers. The development of online learning aims to create a 

wider learning space for students, and the design must meet the needs of students. Interest in online learning refers to 
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how students like to use online tools and online platforms for learning (Shi, 2020). Interest is shown by the feeling of 

pleasure, interest, attention, curiosity, and activeness of students in understanding the material provided by the teacher. 

Lin et al. (2016) stated a relationship between interest in learning and understanding of students' concepts. This is in 

line with our research, which concluded that students' interest in online learning significantly influences conceptual 

understanding. 

The results showed that students' mathematical resilience in online learning had a significant influence on concept 

understanding. This is in line with what Amelia et al. (2020) that to understand the material given by the teacher, 

students need mathematical resilience. Nurjannah & Marlina (2021) stated that students' resilience attitudes could affect 

the ability to understand mathematical concepts in solving various mathematical problems that are carried out through 

adaptation. If a student has high mathematical resilience, then learning mathematics is a challenge to solve mathematical 

problems in various ways. Meanwhile, students with moderate or low mathematical resilience assume that learning 

mathematics is a difficulty they face, so that it becomes a problem in solving mathematical problems. Therefore, when 

teachers choose and apply a mathematics learning approach to help students overcome difficulties in achieving 

mathematical abilities and develop an attitude of mathematical resilience (Wibowo et al., 2018).  

The results showed that simultaneously there was a significant effect of interest in learning and mathematical resilience 

on students' understanding of mathematical concepts. The increasing interest in learning and motivation of 

mathematical resilience, the understanding of students' mathematical concepts will increase, and vice versa. The 

magnitude of interest in learning and mathematical resilience on students' understanding of mathematical concepts is 

77.8%. It shows that students' understanding of concepts in online learning is more dominated by students' interest in 

learning and mathematical resilience. Understanding mathematical concepts plays an important role in the activities of 

knowledge and skills in mathematics learning (Utami et al., 2020). Understanding the concept well requires interest 

(Lin et al., 2016) and mathematical resilience (Nurjannah & Marlina, 2021). 

Interest has a very important role in learning (Sutarto et al., 2020). Understanding student goals and being student-

centered is an important factor in stimulating student interest in learning (Shi, 2020). Interest in learning has a 

relationship with the ability to understand. Usually, students interested in learning have good scores on the 

comprehension test (Rachman, 2018). Interest will foster resilience in perseverance and willingness to discuss, reflect 

and research mathematics in students. Students become more aware of their learning and are better able to understand 

and know mathematics (Johnston-Wilder & Lee, 2010). Mathematical resilience is needed when teachers intend to 

educate students to think and behave mathematically, not just to get good grades or pass math tests. Students with strong 

resilience will have the math skills needed to answer exam questions, and more importantly, they will also have the 

math skills needed outside of school and be eager to apply them whenever needed. Thus, in every learning, resilience 

is needed (Wibowo et al., 2018). Even the development of the times and current conditions requires individuals to have 

high resilience to carry out their daily lives (Beale, 2020). Students need high mathematical interest and resilience in 

online learning during the Covid-19 pandemic so that they will not easily give up when facing difficulties in learning 

mathematics (Amelia et al., 2020). 

4. Conclusion and Recommendations 

Students' interest in online learning has a significant influence on understanding the concept. Through interest can 

arouse students' curiosity about things that are not yet known. The attitude of curiosity that constantly arises because 

they feel challenged will form resilience. Simultaneously, interest and resilience showed a significant effect on 

understanding mathematical concepts. The percentage contribution of interest and resilience variables on understanding 

mathematical concepts is 77.8%, while other variables influence the rest. 

Education during and after Covid-19 will be very different in many ways. However, interest and resilience need to be 

continuously instilled to always develop in various situations and conditions. Further research can be studied on a larger 

sample and can develop variables that influence online mathematics learning. 
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