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Abstract 

This study aims to describe the difference in students’ mathematics anxiety levels 

during distance learning and the factors affecting their anxiety. We hypothesized 

that there are differences between students’ mathematics anxiety according to 

their demographic such as gender, geographical area, and experience in online 

learning before the pandemic. We also hypothesized that factors such as difficulty 

to understand mathematics content, parent guidance, and teacher guidance, affect 

the students’ mathematics anxiety. To examine these hypotheses, a quantitative 

method was used in this study. As for the research instrument, a survey about 

anxiety in learning mathematics was administered to 324 Indonesian primary 

school students from 9 to 12 years old on average. The result shows that there is 

no sufficient evidence to support the first three hypotheses since no significant 

differences in students’ anxiety levels were found whether it is based on their 

gender, geographical area, or experience in distance learning before the 

pandemic. Furthermore, the results also show that parental and teacher guidance 

have no considerable effect on students’ anxiety during distance learning. The 

sole factor that contributed to students' learning anxiety was how challenging it 

was for them to comprehend the mathematics material that their teacher was 

delivering online. In conclusion, levels of anxiety in learning mathematics are not 

determined by students’ demographic as listed above. Additionally, difficulties 

in understanding mathematics content through online meetings have been proven 

to have a significant influence on students’ mathematics anxiety.  

Keywords: Covid-19, Distance learning, Learning anxiety, Learning mathematics. 
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1. Introduction 

The spread of Coronavirus Disease 2019 (COVID-19) has affected many aspects 

of life, including the education system [1]. In response to the spread of COVID-19, 

educational institutions have made online learning their primary channel. 

Beginning in March 2020, the Ministry of Education and Culture will strictly 

enforce its policy on distance learning. Similar to other countries, Indonesian 

students have been taught by their teachers via distant learning as COVID-19 has 

spread [2]. This challenges educators and teachers on finding good strategies on 

how to make teaching and learning processes for students [3-20]. 

As a consequence of online learning implementation, students use electronic 

devices to conduct online learning from home, including mathematics learning 

practice. However, online learning has been the first experience of most students in 

Indonesia, particularly primary school students. Many students have struggled to 

adapt to this change [21]. Several studies state some problems appeared due to the 

unexpected change in school-learning activities. Teachers experienced 

unpreparedness for designing the learning activity through online mode since there 

were limited time and space [2]. According to the literature [22], because of the 

growing distance between the students and their peers as well as the students and 

their teachers, students started to get bored after the first two weeks of online study. 

Additionally, during the teaching-learning activity, students began displaying more 

anxiety and fewer happy emotions [23]. 

In terms of online learning, Smith and Ferguson [24] stated that compared to 

other fields, web-based mathematics courses are far more difficult. Children 

experience anxiety because of the difficulty of math problems as well as unexpected 

tasks, tests, and queries [25]. The anxious feeling when learning mathematics is 

called mathematics anxiety. Tobias and Weissbord (in Rozgonjuk [26] described 

mathematics anxiety as symptoms of distress and despair when someone is asked 

to figure out a mathematical task or problem. Mathematics anxiety involves tension 

experienced when working with numbers and solving mathematical problems [27].  

Many studies have focused on students’ mathematics anxiety during teaching-

learning mathematics. A previous study [28] showed that students’ attitude to their 

mathematics anxiety was divided into four types: Students who exhibited low 

anxiety over time, gained anxiety over time, steadily decreased anxiety over time, 

and drastically increased over time. Some of the studies also revealed that the level 

of students’ mathematics anxiety affects their mathematics achievement. Students 

with low levels of anxiety and high levels of motivation to learn gain high levels of 

achievement in mathematics [29, 30]. Moreover, some teaching solutions also have 

been designed and implemented to overcome students’ mathematics anxiety. For 

example, implementing a creative problem-solving strategy for gifted students [31], 

digital game-based learning [32], and field-based tasks [33] were proven to have 

good influences in decreasing students’ mathematics anxiety.  

As mentioned above, students’ mathematics anxiety has become the primary 

topic in many previous studies. Nonetheless, there are not many studies focusing 

on students’ mathematics anxiety as a result of online learning during the pandemic 

COVID-19. Therefore, this study focuses on the effect of learning from home on 

the students’ anxiety when learning mathematics. In this study, we tried to examine 

students’ levels of anxiety due to online learning. We would like to confirm the 

differences according to certain demographic categories (experience in online 
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learning before the pandemic, gender, and location where the student lived). We 

also tried to identify which factors (difficulties in understanding math content, 

teacher’s guidance, and parents’ guidance) could influence their mathematics 

anxiety level during online learning.  

 We highlight six hypotheses regarding our studies: (1) there is a significant 

difference in student’s mathematics anxiety levels during online learning between 

students who have experienced online learning before the pandemic and those who 

have not, (2) there is a significant difference of student’s mathematics anxiety level 

during online learning between male and female students, (3) there is significantly 

different of student’s mathematics anxiety level during online learning between 

students who lived in an urban and rural area, (4) there is a significant correlation 

of students’ difficulty in understanding mathematics content towards their level of 

mathematics anxiety, (5) there is a significant correlation of teachers’ guidance 

towards students’ level of mathematics anxiety, and (6) there is a significant 

correlation of parents’ guidance towards students’ level of mathematics anxiety. 

2. Mathematics Anxiety 

As the beginning of what mathematics anxiety is, we look back to the definition of 

anxiety itself and the first time that mathematics anxiety was introduced. Within 

the last quarter-century, anxiety has spawned significant scientific concerns. The 

construct is roughly described as an emotional state characterized by fear and dread 

[34]. It is distinguished by feelings of uncertainty and despair in the face of threat. 

Two of them appear to be especially common in academia: test anxiety and 

mathematics anxiety [35]. 

To explore mathematics anxiety, test anxiety must first be explored. Previously, 

test anxiety was designed to explore students' anxiety and how anxiety affects 

students' academic progress. Following the test being administered to the students, 

it was discovered that students with low anxiety outperformed students with high 

anxiety [36]. Later, the test was developed with a different intention. For instance, 

Wine [37] took an exclusively cognitive approach. According to her attentional 

hypothesis, test-anxious individuals prioritize task-relevant efforts above 

preoccupations with worry, self-criticism, and physical concerns. Their 

performance suffers as a result of having less attention available for test-related 

activities. Through the development of test anxiety and its theory, several studies 

began to expand the study to mathematics anxiety. 

Most researchers viewed that test anxiety and mathematics anxiety were highly 

related. According to some, mathematics anxiety is just subject-specific test anxiety 

[38]. Others place it in a broader context, including a general fear of mathematics, 

particularly of examinations. Furthermore, there is no exact definition of 

mathematics anxiety. In brief, mathematics anxiety is defined as a feeling of anxiety 

that makes it hard to manipulate numbers and solve mathematical problems, both 

in real-life and academic settings [27]. Many factors can affect math anxiety. They 

are classified into three categories named emotional, assessment, and 

environmental factors [39]. In this sense, some areas in mathematics appear to be 

cognitively difficult for many people to acquire, but not all mathematical 

difficulties are caused by cognitive difficulties [40]. Some people have 

mathematics anxiety, which may affect their mathematics learning and 
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performance, both by avoiding any mathematical activities and by overloading and 

interrupting working memory during mathematical tasks [40].   

3. Fractions 

One of the materials that students were currently studying when this survey was 

carried out is fractions. This learning was carried out online through WhatsApp 

groups and Zoom Meetings, as well as using technological assistance media in the 

form of the GeoGebra application. The following is the explanation of the concept 

of fractions and operations on fractions, namely addition, subtraction, 

multiplication, and division. 

A fraction is a number formed by 
𝑎

𝑏
 with 𝑎 called the numerator and 𝑏 called the 

denominator. Fractions that have the same denominator are called like fractions, 

while fractions that have different denominators are called different fractions. For 

instance, 
1

2
 and 

2

4
 are called different fractions, while 

1

3
 and 

2

3
 are called fractions. In 

addition, there is a so-called equivalent fraction. Equivalent fractions are fractions 

that have different types of writing but have the same quotient. For example, 
1

2
, 
2

4
, 

and 
3

6
 are equivalent fractions. 

Moreover, there are two cases in the addition and subtraction of fractions, 

namely: (i) the addition and subtraction of fractions with the same denominator, 

and (ii) the addition and subtraction of fractions with different denominators. In the 

first case, we just need to add or subtract the numerator. For example, it is done 

when using the following calculation:  
5

7
−

2

7
=

(5−2)

7
=

3

7
. 

In the second case, if we are asked to add or subtract fractions with different 

denominators, then the first thing that we need to do is to equate those denominators. 

We considered the following example: 
2

3
+

1

4
=

8

12
+

3

12
=

(8+3)

12
=

11

12
. 

Furthermore, this learning can also use technologies such as GeoGebra. Figure 

1 shows how the addition in fractions can be illustrated by using GeoGebra.  

 

Fig. 1. Fraction addition and subtraction using GeoGebra (see 

https://www.geogebra.org/m/j4w554q8#material/GceeVgnb,  

Retrieved on December 2023). 

https://www.geogebra.org/m/j4w554q8#material/GceeVgnb
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On the multiplication and division of fractions, we do not need to pay attention to 

the denominator. Thus, what does 
1

2
× 3 mean? In fractional multiplication, 

1

2
× 3  is 

interpreted as 
1

2
 of 3. To solve this, we apply the usual multiplication of the numerator 

and the denominator. So, 
1

2
× 3 =

1

2
×

3

1
=

1×3

2×1
=

3

2
=

2

2
+

1

2
= 1 +

1

2
= 1

1

2
. 

Then, how to solve 
1

2
÷

1

3
? In general, the division of fractions in the form of 

𝑎

𝑏
÷

𝑐

𝑑
 can be solved by writing them into the form 

𝑎

𝑏
𝑐

𝑑

 and then multiplying them by 

1 which is changed to 

𝑑

𝑐
𝑑

𝑐

 so that it becomes 

𝑎

𝑏
𝑐

𝑑

×
𝑑

𝑐
𝑑

𝑐

. So, 
1

2
÷

1

3
=

1

2
1

3

×
3

1
3

1

=
3

2
3

3

=
3

2

1
=

3

2
= 1

1

2
.  

Figure 2 shows how the multiplication in fractions can be illustrated by using 

GeoGebra. 

 

Fig. 2. Fraction multiplication and division using GeoGebra  

(Source: https://www.geogebra.org/m/j4w554q8#material/s6fgsqv9). 

4. Method 

A quantitative method was used in this research. This study aims to describe the 

difference in students’ mathematics anxiety levels during distance learning and the 

factors affecting their anxiety. We hypothesized that there are differences between 

students’ mathematics anxiety according to their demographic such as gender, 

geographical area, and experience in distance learning before the pandemic. We also 

hypothesized that factors such as difficulty to understand mathematics content, 

parents’ guidance, and teachers’ guidance, affect the students’ mathematics anxiety. 

4.1. Participant 

The target population of this study was primary school students in Java, Indonesia. 

A total of three hundred and twenty-four primary school students participated in 

this online survey through a random sampling technique. Students ranged in age 
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from 9 years to 12 years old. The distribution of the respondents in this online 

survey, according to their gender and geographical area is shown in Fig. 3. 

 

Fig. 3. The distribution of the respondents. 

As shown in Fig. 3. there were 144 male and 180 female students who filled out 

the online survey about anxiety in learning mathematics from home. Based on their 

geographical area, there were 155 students from the urban area and 169 students 

from the rural area. According to the grade level, students in grades four, five, and 

six participated in this online survey with the number of students being 67, 177, 

and 80 respectively.   

4.2. Data collection 

The data was collected through an online survey. The survey consists of fifteen 

questions to assess students’ anxiety when learning mathematics from online 

classes. The survey was developed using Google Forms and its link was distributed 

to the students through the teachers in the target area of the survey via WhatsApp 

message. The data were collected within a period from 15 to 21 July 2020.   

4.3. Data analysis 

The data were analysed using a statistical program IBM SPSS 22.0. Detailed 

information on how to use SPSS is reported in previous literature [41]. First, a 

descriptive statistical test was used to depict the demographic and other specified 

features of the respondents. Following this, a Mann-Whitney analysis was carried 

out to examine the difference in mathematics anxiety levels based on three 

demographic parameters (gender, prior experience with online learning before the 

pandemic, and area of the student). Finally, a correlational analysis was used to 

examine the connection between students' anxiety during distance learning and 

three different factors (difficulties in understanding mathematical contents, parental 

guidance, and teacher guidance). 

5. Results and Discussion 

The minority of 324 students in this study had prior experience learning through 

online media. Table 1 displays the descriptive analysis results for students' 

experiences with online learning. 



Students’ Mathematics Anxiety during Distance Learning: A Survey on . . . . 245 

 
 
Journal of Engineering Science and Technology                Special Issue 1/2023 

 

Table 1. Students' experience in distance learning before the pandemic. 

Experience 

Number of 

Students  

Ratio (%) 

Never 255 78.7 

Ever 69 21.3 

According to Table 1, about 21.3% of the students in this survey had learned 

from online media. Following this finding, we discovered that 55.1% (38) of the 69 

students who have experience learning through online media are from rural areas, 

whereas 44.9% (31) are from urban areas. 

5.1. Students’ anxiety during distance learning 

5.1.1. Students' anxiety based on online learning experience before 

the pandemic COVID-19 

In terms of experience in online learning before the pandemic, most students have 

never experienced online learning until the pandemic happened (255 out of 324 

students) and the rest stated they have experienced it. The students’ distribution 

level of anxiety based on online-learning experience before the pandemic is shown 

in Table 2. 

Table 2. The number of students based on their  

mathematics anxiety levels and distance learning experience. 

 Never Ever 

Level of 

Anxiety 

Number of 

Students 

Percentage 

(%) 

Number of 

Students 

Percentage 

(%) 

No Anxiety 45 17.6 15 21.7 

Anxiety 154 60.4 38 55.1 

High Anxiety 56 22.0 16 23.2 

According to Table 2, most students, both those who have or do not have online 

learning experience before the pandemic, have anxiety but at a medium level. 

However, in the level of high anxiety, the percentage of students who experienced 

online learning before the pandemic is slightly high than those who does not (23.2% 

and 22% respectively). We can also see that 17.6% of students with no experience 

in online learning before the pandemic feel no anxiety, which percentage is smaller 

than those with experience.  

5.1.2. Students' mathematics anxiety based on geographical area and 

gender 

In terms of geographical area or the location where the student lives, we divide 

them into two regions, that is students who lived in the rural area and the urban 

area. Table 3 depicts the distribution of students' anxiety levels based on 

geographical areas. 

Table 3 shows that 61.5% of students in rural areas and 56.8% of students in 

urban areas experience anxiety during distance learning. Furthermore, our findings 

indicate that 21.9% of students in rural areas and 22.4% of students in urban areas 

exhibit high anxiety during distance learning. It suggests that students in urban 
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areas are slightly more anxious than those in rural areas. Although the majority of 

students who participated in this study exhibited anxiety and high anxiety during 

distance learning implementation, our findings revealed that 16.6% of students in 

the rural area and 20.6% of students in the urban area demonstrated no anxiety 

during distance learning implementation. Therefore, our findings reveal that 

students in both rural and urban areas experience equal levels of anxiety during 

distance learning. There are 144 male students and 180 female students among the 

324 participants in this online poll. Table 4 shows the analysis results of the 

student's level of anxiety during distance learning based on gender. 

Table 4 reveals that 22.2% of the 144 male students in this study had no anxiety, 

54.9% had anxiety, and 22.9% had high anxiety. Then, among 180 female students, 

16% indicated no anxiety, 61.5% indicated anxiety, and 22.5% indicated high 

anxiety. This suggests that the majority of students (both male and female) were 

anxious during distance learning. 

Table 3. The number of students based on their  

mathematics anxiety levels and geographical area. 

 Rural Area Urban Area 

Level of Anxiety Number of 

Students 

Percentage 

(%) 

Number of 

Students 

Percent

age (%) 

No Anxiety 28 16.6 32 20.6 

Anxiety 104 61.5 88 56.8 

High Anxiety 37 21.9 35 22.4 

Table 4. The number of students based on  

their mathematics anxiety levels and gender. 

 Male Female 

Level of Anxiety Number of 

Students 

Percentage 

(%) 

Number of 

Students 

Percent

age (%) 

No Anxiety 32 22.2% 27 16 

Anxiety 79 54.9% 104 61.5 

High Anxiety 33 22.9% 38 22.5 

Following the descriptive results in Tables 2, 3, and 4, the Mann-Whitney test 

was used to assess differences in students' anxiety based on prior online-learning 

experience, geographic area, and gender. The Mann-Whitney test (with 𝛼 = 0.05) 
results are shown in Table 5.    

Table 5. Differences between students' mathematics anxiety based  

on distance learning experience, geographical area, and gender. 

Grouping variable  N P-value 

Experience 

 

Never 225 0.752 

 Ever 69 

Geographical area 

 

Rural area 155 0.645 

 Urban area 169 

Gender Female 180 0.464 

Male 144 



Students’ Mathematics Anxiety during Distance Learning: A Survey on . . . . 247 

 
 
Journal of Engineering Science and Technology                Special Issue 1/2023 

 

The Mann-Whitney test results displayed in Table 5, based on students' prior 

experience learning through online classes before the pandemic, indicate that (P-

value = 0.752 > 0.05). The findings suggest that there is insufficient evidence to 

reject the null hypothesis, indicating that there is no significant difference in anxiety 

levels between students who have and students who have not experienced studying 

through online media before the pandemic. Furthermore, the anxiety level of 

students in rural and urban areas indicates that (P-value = 0.645 > 0.05). Again, 

there is no marked difference in students' anxiety levels between those who live in 

rural and urban areas. The anxiety levels of male and female students show a similar 

tendency. There is no significant difference in anxiety levels between male and 

female students during distance learning (P-value = 0.464 > 0.05).   

5.2. Correlation analysis 

Correlational analysis was used to examine the correlation between students' 

anxiety during distance learning and factors such as students' difficulties 

understanding mathematical content, parental guidance, and teacher guidance. 

Table 6 displays the results of the correlational analysis (𝛼 = 0.05). 

Table 6. Correlation analysis between students’ anxiety  

during distance learning and potential factors affecting them. 

Potential factor 
R (Pearson’s correlation 

coefficient) 
P-value 

Difficulty to understand 

mathematics content 

0.417 0.000 

Parents’ guidance 0.092 0.078 

Teachers’ guidance 0.015 0.768 

A correlational analysis was used to assess the correlation between students' 

learning anxiety and prospective factors such as students' difficulty 

understanding mathematical content delivered by the teacher via online mode; 

parents' guidance during distance learning; and teachers' guidance during 

distance learning. Table 6 showed that the students' difficulty understanding the 

teacher's mathematical content during distance learning was considerably 

correlated to the student's level of anxiety during distance learning (P-value = 

0.000 - 0.05) with a medium correlation (r = 0.417). Our findings, on the other 

hand, show that parental guidance (P-value = 0.078 > 0.05) and instructor 

guidance (P-value = 0.768 > 0.05) had no significant correlation with students' 

anxiety levels during distance learning. It can be seen that both have a very weak 

correlation with r = 0.092 and r = 0.015 respectively.  

5.3. Discussion 

The purpose of this study was to investigate the impact of COVID-19 on primary 

school students' anxiety during distance learning. We described students' anxiety 

during distance learning based on their prior online learning experience, geography, 

and gender, and we analysed whether each demographic category had a significant 

difference in students' mathematical anxiety levels. Furthermore, our study looked at 

the correlation between prospective factors that affect students' anxiety, such as 
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students' difficulties understanding mathematical content delivered by the teacher 

using online mode, as well as parents' and teachers' guidance during distance learning. 

Our study found that the majority of students are anxious during the online 

deployment of distance learning. These findings back up previous research by 

confirming high anxiety among online students [42]. Furthermore, our survey 

indicated no significant difference in students' anxiety during distance learning 

between students in rural and urban areas. Only 16.6% of rural students and 20.6% 

of urban students indicated no anxiety during distance learning, while the majority 

of students indicated anxiety and the remaining students indicated high anxiety. 

Similarly, there was no significant difference between students' gender and their 

level of anxiety during distance learning. During the application of distance 

learning, both groups experienced anxiety. Our findings differ from the earlier 

studies, which found that female students are more anxious about online courses 

than male students [35, 43, 44]. As a result of this finding, we discovered that 

students' anxiety during distance learning was influenced by the difficulty of 

understanding mathematical content delivered by the teacher via online mode. 

Parents and teachers play an important role in assisting kids' success in distance 

learning [45]. However, following our findings, we discovered that factors such as 

parental and teacher guidance had no significant correlation with students' anxiety 

during distance learning. It may be concluded that parent and teacher guidance 

throughout the deployment of distance learning via online mode did not affect 

students' anxiety during distance learning. During distance learning, the majority 

of students received guidance from their parents and teachers. According to this 

study, fully online learning necessitated more parent-teacher communication, 

parental involvement in their child's education, and parental investment in their 

child's learning outcomes [46]. Furthermore, Gu and Lee [47] claim that when 

students receive instructional assistance, their knowledge gained from online 

mathematics learning can be improved. The sole factor that contributed to students' 

anxiety was their inability to comprehend mathematics knowledge presented by the 

teacher via online mode. 

6. Conclusion 

The majority of primary school children who took part in this study reported feeling 

anxious during the online deployment of distance learning. The difficulty of 

understanding mathematical content delivered by teachers via online media 

contributes to the student's anxiety. According to our findings, the roles of teachers 

and parents in supporting students through distance learning were critical. Because 

the majority of the children in our study received guidance from teachers and 

parents during distance learning, there is no significant correlation between parental 

and teacher guidance and students' anxiety during distance learning. 

There are several limitations to this study that suggest future research priorities. 

First, this study's participants were students from both rural and urban areas. 

Students in rural areas who participated in this study had an internet connection and 

were able to learn online. Future studies could focus on students who live in remote 

areas and have limited access to the internet. Then, this study's participants were 

students in grades four, five, and six. Therefore, the findings of this study cannot 

be applied to all students in primary school. The result may differ for students in 

lower grades, such as first, second, and third grades.  
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