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ABSTRACT 

The purposes of this study were to detect students' errors in understanding the two-variable system of linear 

equations during the Covid-19 Pandemic; and produce mathematics learning techniques to overcome student errors 

in understanding the system of two-variable linear equations through virtual learning during the Covid-19 Pandemic. 

Based on the formulation of the research problem, this type of research is exploratory research. This qualitative 

research is a procedure to reveal the nature of the symptoms that arise from the ethnomathematics of Bengkulu 

people. The main instrument in this research is the researcher himself and is guided by other instruments in the form 

of assignment sheets about mathematics problems based on local culture, as well as interview guidelines. In each 

stage of subject selection, the process of data collection was carried out directly through task-based interviews, and 

immediately followed by data analysis (namely genetic decomposition analysis). Based on the students 'genetic 

decomposition, alternatives were determined to correct students' difficulties regarding systems of linear equations. 

The results of this study are that the students' errors in concept, principal errors and operation errors. Students 

misrepresent the meaning of the system concept of variable linear equations. There are students who incorrectly 

apply the principles of elimination, substitution, and mixture to solve a system of linear variable equations. The 

technique of overcoming student errors during the COVID-19 pandemic is to apply an ethnomathematics approach 

that is taught through online learning (with the platform: learning management system and assisted by YouTube 

media). The conclusion of this research is that the students' mistakes in understanding the system of linear equations 

are misconceptions, principles and operations, which can be overcome through online ethno-mathematics 

approaches and YouTube media. 
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1. INTRODUCTION
We are currently facing the challenges posed by

the COVID-19 pandemic and we must find solutions 

[1]. One of them is an effective practice for teaching 

and learning mathematics. It is a strategy that can 

provide useful clues to addressing challenges facing 

teachers, school leaders, and policy makers [2]. 

What's more, mathematics is a compulsory subject 

for students [3]. Also, the immediate objects of 

mathematics are abstract. This adds to the challenge 

for teachers and other mathematics educators in 

developing an appropriate lesson plan [4]. It requires 

a learning strategy that is in accordance with the 

students' initial abilities and the teaching materials 

available. 

Solutions for students and teachers in 

implementing learning are an important concern. 

Currently schools are closed prematurely due to the 

still spreading corona virus. However, students can 

still engage in virtual math learning remotely using 

available digital platforms [1]. It is also one way to 

reduce the spread of COVID-19. Learning using 

google-classroom and telegram media assistance has 

been implemented. Google Classroom is an e-

learning system as a form of internet-based service 

provided by Google [5]. Therefore, the learning 

service does not stop but is now completely online. 

The pandemic would not affect students equally, 

however, would negatively affect the acquisition of 

cognitive and non-cognitive skills. Also, it has 

important long-term consequences in addition to 

short-term consequences [6]. In one study, it was 

shown that learning mathematics which is carried out 

through distance learning requires quality 

improvement from various aspects [7]. It is like 

preparation, facilities and infrastructure, material 
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materials, and learning methods. Hence, some insight 

into what virtual classes look like is suggested. This 

can be done through optimizing online learning in 

mathematics learning. E-learning is learning by 

utilizing computers and internet technology to 

provide broad solutions. It is an attempt to ensure that 

learning takes place and improves performance [8].  

The results showed that the subject's perceptions 

of the effectiveness of online learning and students' 

ability to attend e-learning sessions did not depend on 

lifestyle. Meanwhile, the results of the analysis of 

variance showed that the mathematical abilities they 

felt were significantly different [9]. Blended learning 

experiences have a positive effect on learning 

outcomes. Also, students' attitudes towards learning 

mathematics in a mixed environment. Boys and 

students with high abilities are more motivated in a 

blended learning environment. After experiencing 

mixed learning, students gave positive feedback 

about using an online learning platform for 

mathematics [10].   

School mathematics is a formal deductive subject 

that is first encountered by students [11]. It was a 

difficult subject to deal with, such as understanding 

the concept of systems of linear equations, also 

quadratic equations [12]. In student learning requires 

a good cognitive process. Learning mathematics 

requires students to communicate actively, both oral 

and written communication [13]. Experience in the 

junior high school class, students have difficulty 

understanding the principle of solving systems of 

linear equations (SLE). Such as solving open 

problems that utilize the SLE mathematical model. 

However, students tend to solve it easily if the 

problem is close to their thoughts. Also problems 

based on local culture [14]. In the research of Widada 

et al. Stating that local culture has made it easier for 

students to recall the required concepts, making it 

easier for students to make interconnections between 

concepts. It has made it easier for students to achieve 

the principles of elimination, substitution, and 

mixture. The conclusion of this research is that ethno-

mathematics learning about Bengkulu fishermen 

culture can overcome students' difficulties in 

understanding the system of linear equations [14]. 

There is an improvement in the genetic 

decomposition of students in understanding the 

concepts and principles of mathematics through 

learning ethnomathematics. The increase is from 

lower to medium level [15]. Students can improve 

their abstraction skills during local culture-based 

learning [16][17]. Students have been able to analyze 

the relationship between concepts, axioms, and basic 

geometric properties through orange peel media 

(local culture). He has been able to associate and 

arrange the attributes obtained from the three 

segments that meet at the ends. Also, it has been able 

to arrange the triangular elements so that the multi-

angle property in the triangle is more than 180 [11]. 

These results indicate that local culture is a good 

approach to mathematics content for student learning. 

Based on this rationality, several research problems 

have been answered in this paper. That is how the 

description of students' errors in understanding the 

system of two-variable linear equations during the 

COVID-19 pandemic through virtual learning?; How 

to solve students' mistakes in understanding the 

system of two-variable linear equations during the 

COVID-19 pandemic through virtual learning? 

2. RESEARCH METHOD
To answer the problem formulation, an exploratory

research was conducted. It is a qualitative research,

namely as a procedure to reveal the nature of the

symptoms that arise from the ethnomathematics of

Bengkulu people. The subjects of this study were

twenty students. It was chosen purposively for

students who had good initial abilities about the

linear equation of one variable. This initial ability is a

prerequisite for learning systems of linear equations.

Students are taught through local culture-based

learning. The main instrument in this research is the

researcher himself and is guided by other instruments

in the form of assignment sheets about mathematics

problems based on local culture, as well as interview

guidelines. Problem I is about buying “pempek ikan”

and “kemplang” which are depicted in Figure 1.
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Figure 1. Pempek and Kemplang 

Based on Figure 1, the subject is asked to complete 

the task, namely: what is the price of a bag of 

“kemplang”? Also specify a bag of “kemplang” and 

one “pekmpek” plate? Give your reasons. 

Problem II is about the hat and tie used by the 

students during the Monday ceremony. Students are 

asked to collect hats and ties as shown in Figure 2. 

The tasks that must be completed by students are: a. 

Without knowing the price for each hat and tie, can 

you determine which item is more expensive? 

Explain your reasons! b. How much is a hat? c. How 

much is a tie? d. How much for 2 hats and 5 ties?

Figure 2. Hats and Ties 

In each stage of subject selection, the process of data 

collection was carried out directly through task-based 

interviews, and immediately followed by data 

analysis (namely genetic decomposition analysis). 

Based on the students 'genetic decomposition, 

alternatives were determined to correct students' 

difficulties regarding systems of linear equations.  

3. RESULTS AND DISCUSSION
At the time of the COVID-19 pandemic, we had

carried out the mathematics learning process for

junior high schools in Bengkulu-Indonesia through an

LMS (learning management system). It has been

implemented online and we have used a local cultural

approach (ethnomatematics) as a material approach to

mathematics. Also, have used the youtube media to

provide assistance in understanding mathematical

material. The media can be watched via the YouTube

channel:

https://www.youtube.com/channel/UCiCwg0D_7fojd

-_0iwfZh-g/videos. For the linear equation system

material, students can watch this YouTube channel: 

https://www.youtube.com/watch?v=R-

lnBfVZxI0&t=870s.  

Based on task-based interviews with 20 selected 

junior high school students, we are interested in 

describing the two students who were interviewed in 

depth. The two students are Jn and Kt. Before using 

the YouTube media through this channel, students 

experienced several mistakes. The mistakes that 

students have made are misconceptions and 

principles. Consider the following interview excerpts. 

Snippet of R (researcher) interview with student (Jn): 

R: What do you think the definition of a system of 

linear equations? 

Jn:…. Yes sir… it is a linear equation in a 

system…. 

R: What do you mean? 

Jn: Linear equations that exist in any system ... I 

see Sir ... 

R:… how does it look? 

Jn: Systems containing linear equations ... 
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R: What is the system like? 

Jn: ... the equation with the power of one Sir ... 

R:… for example xy + 3x = 2… is this a linear 

equation? 

Jn: ... yes sir ... it's a linear equation, because x 

and y are to the power of 1 ... 

Based on the snippets of the interview with Jn, it 

can be described that Jn had a misconception about 

linear equations. He said that xy + 3x = 2 is a linear 

equation. Jn argues that x and y are to the 1st power. 

That is the misconception of the linear equation that 

Jn experiences. The student also made a 

misconception about the system of linear equations. 

Jn is a misrepresentation of the concept of a system 

of linear equations.  

The next interview was summarized between R 

and Kt students. The subject gave an emphatic 

answer, but some errors occurred. The 

following is a snippet of the interview 

between R and Kt. 

R: Suppose there is a two-variable linear equation 

system 2x-3y +4 = 0; -x + y = 1… How do 

you determine the solution? 

Kt: I use the elimination method which means y = 

x + 1 and I remove y for 2x-3y + 4 = 0 to 

become 2x + x + 1 + 4 = 0. ... that is 3x + 5 = 

0 ... 3x = -5 and x = -5/3. 

R: Why did you finish like that? 

Kt: Yes… I think that is the application of the 

elimination method. 

R: ... how do you explain that 2x-3y + 4 = 0 

becomes 2x + x + 1 + 4 = 0? 

Kt: Because y is eliminated by x + 1… 

Based on the excerpt from the interview with Kt, 

he incorrectly applies the principle of elimination, 

and misconceptions with substitution. However, Kt is 

also wrong in making the substitution, namely he is 

doing the substitution process of y = x + 1 to the 

equation 2x-3y + 4 = 0 to 2x + x + 1 + 4 = 0. This is a 

substitution error. Overall Kt also experienced errors 

in solving systems of linear equations through mixed 

methods. 

Based on two snippets of interviews with Jn and 

Kt, the students' mistakes in solving the linear 

equation system. These errors are misconceptions of 

linear equations, and misconceptions of systems of 

linear equations. Students also experience errors 

regarding the principle of solving systems of linear 

equations through elimination, substitution and mixed 

methods methods. These mistakes are 

misconceptions, principles and operations. 

With these student mistakes, a mathematics 

learning approach is needed that can correct them. 

Because this is during the COVID-19 epidemic, 

students cannot possibly learn directly in class. It is a 

lesson that must be carried out online. Youtube also 

assisted [18], so that students can study in real time 

anywhere. In addition, to make it easier for students 

to carry out the process of abstraction, the process of 

achieving concepts and understanding principles, 

learning is carried out through the ethnomathematics 

approach. [16][19][20]. Therefore, in the following 

online and YouTube learning 

sessions:https://www.youtube.com/watch?v=R-

lnBfVZxI0&t=870s. 

After the learning is complete, students are able to 

understand the concepts and principles of a system of 

linear equations with a good horizontal mathematical 

flow. Through Problem 1 about "pempek ikan" and 

"kemplang" which is described in Figure 1. Jn can 

provide the following settlement process.
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Figure 3. Solution through elimination 

Based on Figure 3, it is the elimination process of 

a two-variable system of linear equations. It has been 

done by drawing as a system representation of linear 

equations. The first equation is two packs of 

“kemplang” and one plate of “pekmpek” at a price of 

95,000 IDR. The second equation is a pack of 

“kemplang” and a plate of “pekmpek” for 55,000 

IDR. Jn students have been able to eliminate one 

pack of “kemplang” and one “pekmpek” plate into 

one pack of “kemplang” at a price of 40,000 IDR. It 

is a horizontal mathematical process [21]. By finding 

a solution that the price of a pack of “kemplang” is 

40,000 IDR, then Jn can substitute the equation for 

one pack of “kemplang” and one “pekmpek” plate for 

55,000 IDR, so that the price of a “pekmpek” plate is 

15.00 IDR. It can be seen in Figure 4.

Figure 4. Solution by substitution 

The mathematical process makes it easy for 

students to understand the concept of linear equation 

systems and also the principles of elimination, 

substitution and mixture. It is a local cultural 

approach, which has been able to improve the 

mathematics skills of junior high school students 

[19]. This means that the ethnomathematics approach 

assisted by realistic media can become a vehicle for 

students to simplify mathematical concepts to 

become more meaningful. [20].  

Another student, Kt, has also been able to 

understand systems of linear equations through local 

culture. Every Monday junior high school students 

always attend the flag ceremony. They wear a hat and 

tie in an orderly manner. When entering class, 

students are asked to group two ties and two hats for 

the first group. The second group is one hat and four 

ties. Both groups cost 30,000 IDR each. Without 

knowing the price for each hat and tie, can you 

determine which item is more expensive? Explain 
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your reasons! b. How much is a hat? c. How much is 

a tie? d. How much for 2 hats and 5 ties? Through 

this local cultural approach, Kt has been able to solve 

these problems correctly. Consider Figure 5. 

Figure 5. Kt's solution to the first question 

Based on Figure 5, through culture using a hat 

and tie during the flag ceremony, without knowing 

the price of each hat and tie, the students were able to 

determine which item was more expensive. He stated 

that a hat was more expensive than a tie, because one 

hat cost the same as two ties. Through this local 

cultural approach, Kt has been able to solve these 

problems correctly. Consider Figure 5[11]. 

Furthermore, using the argument that the price of one 

hat is equal to two ties, Kt performs a cognitive 

process by replacing the two ties in the first equation 

(two hats and two ties costs 30,000 IDR) so that the 

thought process is obtained as shown in Figure 6. 
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Figure 6. Substitution of two ties with a hat 

Based on the Kt thought process as shown in 

Figure 6, he is able to produce the equation of three 

caps for 30,000 IDR. Kt can easily get the solution 

that the price of one cap is 10,000 IDR. It has been 

done with the right process. Furthermore, by arguing 

that the price of one hat is equal to two ties, the 

second equation (the price of one hat and four of 

them is 30.00 - IDR) is to replace one hat with two 

ties. Consider Figure 7. 

Figure 7. Solution of a system of equations through substitution 

Based on Figure 7, students are able to obtain the 

equation that the price of six ties is Kt and have been 

able to solve the system of linear equations. He 

finished with the result that one tie costs 5000 IDR 

and one hat 10,000 IDR. Kt can then complete the 

next question, namely the price of two hats and five 

ties of 45,000 IDR (see Figure 8). 
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Figure 8. Solution to the third question 

Based on the description of the results of this 

study, the technique of overcoming student errors 

during the COVID-19 pandemic is to apply an 

ethnomathematics approach taught through online 

learning. This has been implemented through the 

learning management system platform and assisted 

by the YouTube media. It supports many other 

studies, such as mathematics teachers being 

challenged to manage classrooms through the cultural 

diversity of society. Ethnomathematics has played a 

prominent and meaningful role in the exploration of 

various aspects of mathematical literacy [22]. The 

implementation of the ethnomathematics approach 

improves the students' contribution in linking formal 

and informal knowledge. These students are able to 

rediscover mathematical concepts and their 

perceptions of mathematics as a scientific discipline 

[23]. Also, the ethnomathematics approach assisted 

by YouTube media contributes to improving students' 

mathematical skills, especially problem solving [18], 

and understanding mathematical concepts [24]. Thus, 

we believe that mathematics learning suitable for 

junior high school students during the COVID-19 

pandemic is a local cultural approach assisted by 

YouTube. It is able to overcome students' errors in 

understanding the concepts, principles and operations 

of the two-variable linear equation system for junior 

high school students. 

4. CONCLUSIONS
The local cultural approach becomes the starting

point for learning mathematics. Media YouTube 

presents mathematics learning content about systems 

of linear equations with local culture as an approach. 

Before learning through this approach students make 

mistakes in understanding the system of linear 

equations. These mistakes are misconceptions, 

principles and operations. After following 

mathematics learning through this approach, students' 

mistakes can be at the top well. 
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