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ARTICLE INFO  ABSTRACT  

Article history: Absract: At the beginning of 2020, a pandemic occurred in all countries, one of which 

was Indonesia and it had an impact on the learning carried out in Indonesia. Learning 

that is usually done face-to-face has turned into online learning. This study aims to 

determine the factors that affect online learning of class XI students on their 

mathematical problem-solving abilities. This research uses descriptive qualitative 

research methods. The population in the study was simultaneously used as a sampling 

(Total Sampling) with a total of 52 students. Data were collected through tests and 

questionnaires. Based on the results of research on the mathematical problem solving 

ability of students at one of the senior high schools (SMA) in the city of Bandung in 

online learning 50% has a medium category, so that online learning is going well, the 

problem only occurs in indicators checking and testing calculations or solutions. 

Internal factors and external factors have a strong influence during online learning. 
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INTRODUCTION 

At the beginning of February 2020, Indonesia was shocked with the news that there were 

people who were exposed to the Coronavirus Disease (Covid-19). This virus can survive more 

than 10 minutes on surfaces, including hands. Even the World Health Organization (WHO) 

says the new corona virus (Covid-19) can last for several hours, even days and can survive at 

temperatures of 26-27 degrees Celsius (Zahrotunnimah, 2020). Covid-19 has been declared a 

pandemic by WHO so that it has an impact on education in Indonesia. 

In March 2020, Minister of Education and Culture (Mendikbud) Nadiem Anwar Makarim 

said that Circular Letter Number 3 of 2020 concerning Prevention of COVID-19 was a guide 

in dealing with the disease at the education unit level. The Ministry of Education and Culture 
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also appeals to the education unit to postpone activities that gather a large number of people 

(teaching and learning activities) or activities outside the education unit (camping, study 

tours). (Kemdikbud, 2020) with this statement, face-to-face learning (offline learning) was 

stopped for several weeks, until finally learning turned into an online learning method. 

Online learning or previously known as e-Learning is learning that delivers material through 

gadgets. By using these gadgets, there are several applications that can help teaching and 

learning activities, such as whatsapp, zoom, web blog, edmodo, etc. The government also 

takes a role in dealing with inequality in learning activities during the COVID-19 pandemic. 

Launching the official website of the Indonesian Ministry of Education and Culture, there are 

12 platforms or applications that students can access to study at home, namely (1) learning 

houses; (2) Our table; (3) Icando; (4) Indonesiax; (5) Google for education; (6) Smart class; 

(7) Microsoft office 365; (8) Quipper school (9) Teacher's room; (10) Your school; (11) 

Zenius; (12) Cisco webex. (Handarini & Wulandari, 2020). In using these applications, the 

teacher chooses the most suitable application for online learning during learning activities, 

especially learning mathematics which is different from learning other subjects. 

Learning mathematics as one of the important learning as a science that becomes the basis for 

other sciences. According to Permendiknas No. 22 of 2006, learning mathematics aims for 

students to have the ability: (1) understanding of mathematical concepts, explaining the 

relationship between each concept and the application of algorithms or concepts in a flexible, 

precise and accurate way in problem solving, (2) reasoning on patterns and characteristics, 

manipulating mathematics in compiling generalizations, compiling evidence, and or 

explanations related to mathematical questions and ideas, (3) problem solving consisting of 

understanding the problem, designing and completing mathematical models, and interpreting 

the solutions obtained, (4) the use of symbols, diagrams, tables or others in conveying ideas to 

describe the problems or conditions found, (5) an attitude that appreciates the benefits of 

mathematics in every aspect of life (Permata & Sandri, 2020). Online learning is a new thing 

for the world of high school level education. Because something new must have some 

obstacles. In addition, students have learning difficulties by adapting to online learning. 

Mulyadi (2010: 6) states that learning difficulties are a condition in learning that is 

characterized by certain barriers to achieving learning outcomes. Then according to Blassic 

and Jones (Irham & Wiyani, 2013), learning difficulties experienced by students indicate a 

gap or distance between the expected academic achievement and the academic achievement 

achieved by students in fact. So that the adjustment of students in adjusting to online learning 

must be minimized by knowing several factors that affect learning difficulties. 

In addition, according to the National Council of Teachers of Mathematics (NCTM) in 2000 

stated that there are five standards that describe the relationship between understanding 

mathematics and mathematical competence that students should know and can do. 

"Understanding, knowledge and skills that students need to have are included in the standard 

process which includes: problem solving, reasoning and proof, communication, connections 

and representation" (Hudiono, 2005). 

The government and NCTM state that problem solving is one of its goals. Therefore, 

mathematical problem solving ability is one of the main focuses in learning mathematics. So 

that in learning mathematics, students must be properly facilitated to develop their abilities 

optimally. Problem solving skills are an important part of learning mathematics.                  

The importance of problem solving skills by students in mathematics is also emphasized by 

Branca (Syaiful, 2012), 
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1. The ability to solve problems is a general goal of teaching mathematics, even as the heart of 

mathematics. 

2. Problem solving which includes methods, procedures and strategies is the core and main 

process in the mathematics curriculum. 

3. Problem solving is a basic ability in learning mathematics. 

From these points, Syaiful (2012) said that problem solving skills should be possessed by all 

children who study mathematics from elementary school to university. Polya (1973) proposed 

four steps in solving mathematics problems. The steps are 1) understanding problem, 2) 

devising a plan, 3)carrying out the plan, and 4) looking back. 

Ahmadi and Supriyono stated that there are two factors that cause learning difficulties, 

namely internal factors and external factors. Internal factors are physiological factors 

(physical condition of students) and psychological factors (psychological conditions of 

students). External factors come from outside the students themselves, namely family, school, 

and community factors (Cahyono, 2019). One of the internal factors is influenced by the 

psychology of students which includes (1) intelligence, (2) attention, (3) interest, (4) talent, 

(5) motivation and (6) readiness. While external factors include (1) family aspects, (2) school 

aspects and (3) community aspects. (Hapnita, 2018). 

Based on this, the study aims to determine the mathematical problem-solving ability of 

students in online learning. In addition, knowing the internal factors and external factors that 

affect students' mathematical problem-solving abilities in online learning. 

METHOD 

This research method uses descriptive qualitative research methods. The subjects of this 

research are students of class XI one of the high schools in Bandung, totaling 52 students. The 

instruments used in this study were (1) Test, (2) Questionnaire. Mathematical problem-

solving ability test consisting of 3 questions describing the application material for the 

derivative of algebraic functions with their indicators. Questionnaires are used to determine 

internal factors and external factors on online learning. The questionnaire compiled by the 

researcher is a closed questionnaire in the form of a Likert scale. 

RESULTS AND DISCUSSION 

Based on the results of student responses to the mathematical problem-solving ability test that 

has been shared through google classroom related to online learning during the Covid 19 

pandemic at a high school in Bandung, in general, it is presented in Table 1. 

Table 1. Mathematical Problem Solving Ability Test Results 

Indicator 
Category 

Very Low Low Medium High 

1 2% 6% 2% 90% 

2 12% 10% 40% 38% 

3 10% 19% 25% 46% 

4 50% 33% 15% 2% 

Total 8% 19% 50% 23% 

 

Information: 

Indicators of Mathematical Problem Solving Ability: 
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(1)  Understanding problem,  

(2)  Devising a plan,  

(3)  Carrying out the plan, and  

(4)  Looking back. 

Based on the results of the students' mathematical problem solving ability test on the 

application material of the derivative of algebraic functions in online learning, the most 

prominent of the indicators is "understanding problem" with the category "High" with a 

percentage of 90% so that students do not have difficulty in understanding the problem in 

story questions about application of differential algebraic function. While the indicator 

"devising a plan " stands out in the "Medium" 40% and "High" 38% categories, this shows 

that in planning for alternative solutions to problems, students can still find them well. 

Furthermore, the indicator "carrying out the plan" has a "High" category with a percentage of 

46% stating that almost half of students can perform calculations from the plans they made. 

While others there are errors or lack of accuracy in doing calculations. And for the last 

indicator, "looking back" has a "Very Low" category with a percentage of 50%, which is half 

of students experiencing problems in this indicator. It indicates that students have difficulty in 

checking the results of the calculations that have been obtained. 

Overall indicators on the mathematical problem solving ability of students 8% have a very 

low category, 19% in the low category, 50% in the medium category and 23% in the high 

category. This shows that the students' mathematical problem solving abilities using online 

learning are mostly in a fairly good category and can be understood by students. 

The results of the written test of problem-solving abilities in the very low category that have 

been carried out show poor results. The following will analyze the results of the written test of 

problem-solving abilities that have been carried out in solving the questions. 

 

Figure 1. Results of Student Completion in Very Low Category 

Based on the written answers written in Figure 1, it can be seen that students are only able to 

understand the problem by stating what is known and asked in the question. 

The results of the written test of problem-solving abilities with low categories that have been 

done show sufficient results. The following will analyze the results of the written test of 

problem solving abilities that have been carried out in solving the problems. 
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Figure 2. Results of Student Completion in Low Category 

Based on the written answers written in Figure 2, it can be seen that students are able to 

understand the problem and plan solutions or find alternative solutions by making connections 

from the information known to the problem, but make mistakes in the calculations. 

The results of the written test of problem-solving skills in the medium category that have been 

done show good results. The following will analyze the results of the written test of problem-

solving abilities that have been carried out in solving the questions that have been given. 

 

Figure 3. Results of Student Completion in Medium Category 

Based on the written answers written in Figure 3, it can be seen that students are able to 

understand problems and plan solutions or find alternative solutions to carry out plans or 

calculations by solving these problems. However, in checking the correctness of the question, 

it appears that students do not understand the results of the calculations that have been 

obtained. 

The results of the written test of problem-solving abilities with high categories that have been 

done show very good results. The following will analyze the results of the written test of 

problem-solving abilities that have been carried out in solving the questions. 
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Figure 3. Results of Student Completion in High Category 

Based on the written answers written in Figure 4, it can be seen that students are able to 

understand problems and plan solutions or find alternative solutions to carry out plans or 

calculations and can also check or test the correctness of calculations or problem solving. 

 

Table 2. Internal Factors Questionnaire Results on Test Results 

Indicator  

 Internal factors 

Category 

 
Intelligence Attention Interest Talent Motivation Readiness 

1 

Very Low 73% 70% 77% 43% 67% 53% 

Low 80% 80% 80% 60% 60% 60% 

Medium 80% 90% 80% 60% 80% 70% 

High 66% 86% 74% 54% 61% 63% 

2 

Very Low 76% 76% 78% 50% 68% 58% 

Low 67% 90% 72% 53% 60% 65% 

Medium 64% 84% 69% 50% 55% 60% 

High 67% 88% 81% 60% 67% 65% 
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Indicator  

 Internal factors 

Category 

 
Intelligence Attention Interest Talent Motivation Readiness 

3 

Very Low 72% 83% 74% 54% 64% 62% 

Low 68% 92% 76% 54% 60% 64% 

Medium 63% 85% 71% 48% 53% 58% 

High 66% 85% 77% 57% 65% 65% 

4 

Very Low 72% 86% 75% 54% 65% 65% 

Low 62% 83% 72% 52% 58% 58% 

Medium 70% 90% 80% 65% 65% 70% 

High 60% 90% 90% 40% 50% 60% 

 

Based on the results of the questionnaire on internal factors in Table 2 which were reviewed 

based on indicators on the mathematical problem solving ability of students in indicator (1) 

having Intelligence, "Good" interests and "Average" talents in all categories. The Attention 

and Readiness indicators for the low and very low categories are interpreted as "Good" and 

"Average" while the medium and high categories have more influential interpretations, 

"Excellent" and "Good". And on the motivation indicator, it turns out that the very low 

category has an "Average" interpretation while in the other categories it is "Good". 

For Indicator (2) in solving mathematical problems, students have "Good" Intelligence and 

"Average" Talent in all categories. In addition, the Interest indicator in the high category has 

the interpretation of "Excellent" while in the other categories it is "Good". The Attention and 

Readiness indicators have an interpretation in the low category having the interpretation of 

"Good" and "Average" while in the other categories "Excellent" and "Good". And the 

Motivation indicator has different results, the very low and medium categories have an 

"Average" interpretation while the low and high categories have a "Good" interpretation. 

In Indicator (3) of solving mathematical problems, students have "Excellent" Attention, 

"Good" Intelligence and Interests and "Average" Talents in all categories. In addition, the 

Readiness indicator in the medium category has the interpretation of "Average" while in the 

other categories "Good". And the Motivation indicator has different results, the very low and 

medium categories have an "Average" interpretation while the low and high categories have a 

"Good" interpretation. 

In Indicator (4) students' mathematical problem solving has "Excellent" attention in all 

categories. Things happened that were different from the usual pattern, Intelligence for the 

high category had an "Average" interpretation while the other categories included "Good" as 

well as the Talent indicator for the high category even had an "Poor" interpretation while the 

very low and low categories were "Average" and in the medium category "Good". However, 

it turns out that the interest in the high category has an interpretation of "Excellent" while in 

the other category it is "Good". And the indicators of Motivation and Readiness have different 

results, the very low and high categories have the interpretation of "Average" while the low 

and medium categories have the interpretation of "Good". 
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Table 3. External Factors Questionnaire Results on Test Results 

Indicator  

 External Factors 

Category 

 

Family 

Aspects 

Community 

Aspects 

School 

Aspects 

1 

Sangat Rendah 58% 84% 80% 

Rendah 67% 80% 80% 

Sedang 53% 87% 90% 

Tinggi 59% 84% 84% 

2 

Sangat Rendah 59% 84% 80% 

Rendah 63% 74% 88% 

Sedang 56% 83% 82% 

Tinggi 60% 88% 84% 

3 

Sangat Rendah 62% 78% 84% 

Rendah 52% 85% 88% 

Sedang 54% 83% 80% 

Tinggi 61% 86% 85% 

4 

Sangat Rendah 58% 81% 86% 

Rendah 57% 84% 83% 

Sedang 65% 87% 83% 

Tinggi 47% 87% 80% 

Based on the results of the questionnaire on external factors in table 3 which were reviewed 

based on indicators on students' mathematical problem solving abilities. Indicator (1) has 

School Aspects with very low and low categories, namely "Good" and in medium and high 

categories, namely "Excellent". In the Family Aspect with a very low category the effect is 

"Good" while in the other category "Average". However, this aspect has the opposite effect 

from the Community Aspect. In the Community Aspect, the very low category has a "Good" 

effect, while for the other categories it is "Excellent".  

For Indicator (2) in solving mathematical problems, students have Family Aspects with very 

low and high categories, namely "Good" and in low and medium categories, namely 

"Average". In the Community Aspect, the very low category has a "Good" effect, while for 

the other categories it is "Excellent". In addition, the School Aspect for the low category has 

an interpretation of "Good" and the other category "Excellent". 

For Indicator (3) in solving mathematical problems, students have Family Aspects with low 

and high categories, namely "Good" and in very low and medium categories, namely 

"Average". In the Community Aspect, the low category has a “Good” effect, while for the 

other categories “Excellent”. In addition, the School Aspect for the medium category has an 

interpretation of "Good" and the other category "Excellent". 
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For Indicator (4) in solving mathematical problems, students have "Excellent" Community 

Aspects for all categories. In the Family Aspect, the medium category has a “Good” effect, 

while for the other categories “Average”. In addition, the School Aspect for the high category 

has an interpretation of "Good" and the other category "Excellent". 

CONCLUSION 

Based on research on the mathematical problem solving abilities of class XI students in one of 

the high schools in Bandung City in online learning, it was concluded that the majority of 

students had a High category on indicators (1) understanding problem and (3) carrying out the 

plan with their respective percentages 90% and 46%. In indicator (2) devising a plan, the 

majority of students are in the Medium category with a percentage of 40%. While in indicator 

(4) looking back, students have difficulty, because in the percentage there are 50% of students 

in the very low category. Overall, the mathematical problem solving ability of class XI 

students in one of the high schools in Bandung City in online learning 50% has a medium 

category, so online learning is fairly smooth, problems only occur in indicator 4, looking 

back. 

Factors - factors that affect the mathematical problem solving ability of class XI students in a 

high school in the city of Bandung in online learning pay attention to 2 factors, namely 

internal and external factors. On internal factors, indicators (1) and (3) in the high category of 

Excellent are influenced by Attention to online learning. In indicator (2) which has a medium 

category has excellent attention, but so that students improve their abilities, it is necessary to 

pay attention to the interests and motivation of students so that they become high categories. 

In indicator (4) the category is very low because Motivation and Readiness in online learning 

are average, to increase it to a high category, the interest factor of these students must be 

considered. 

On external factors, indicators (1) and (3) in the high category are Excellent, the influence of 

Community Aspects and School Aspects on online learning. In indicator (2) the medium 

category is also given by the Excellent Community Aspect and School Aspect, but in order 

for students to improve their abilities, it is necessary to pay attention to the Family Aspects of 

the students so that they become high categories. In indicator (4) the category is very low 

because the Family Aspect in online learning is average. However, from the results of the 

questionnaire given, external factors do not significantly influence indicator (4). Overall, the 

data on internal factors and external factors on the mathematical problem solving ability of XI 

students in one of the high schools in Bandung City in online learning has a strong influence. 
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