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  Abstract 

This study aims to explore the reasons for mathematical anxiety among the upper region students of a 

public university (in Sindh, Pakistan) which leads to a decrease in their academic performance. This study 

utilized a mixed-method approach. Whereas, the purpose of mix method case study was twofold: 

quantitative to select the participants of upper region of Sindh, who awarded "F" grade. in qualitative 

phase, in-dept interview were collected from eight participates to analyze the reasons for mathematical 

anxiety and how that anxiety affects students' achievements. Combined data analysis revealed five reasons: 

Teacher behavior, Context delivery, Poor background, fear of failure and linguistic gap are the main 

reasons to create mathematical anxiety among students. However, these identified factors can decrease a 

student's performance and CGPA. So, this study would help students who have elected mathematics 

subjects at graduation level and teachers to decrease anxiety among students by keeping in mind these 

factors. 

 

Keywords: Anxiety, Mathematics, Students, Achievements, Numbers. 

 
Introduction 
 

Mathematics is nothing except the abstract language, and the collection of numbers (Waller et al, 2016). 

There is increased recognition of affective factors that play a key role in mathematics in education and 

learning (Guo et al, 2020). From many factors' worth considering, one affective aspect is "It has probably 

received more attention than any other domain that is in the affective domain" i.e., anxiety towards 

mathematics (Marban et al., 2020). The idea of mathematical anxiety has been getting more and more 

attention in recent years by many researchers (Ardi et al, 2019; Trigueros et al, 2020; Anindyarini & 

Supahar, 2019). This feeling is unpleasant, fixed towards the future, and is a proportion of the threat. Its 

special characteristics are uncertainties and unfavorable feelings of danger (Lawrence et al, 2019). 

Mathematics anxiety is often mentioned such as" the common lack of relief that someone might experience 

when required for the performance (Shabbir et al., 2020). However, mathematical anxiety has a significant 

impact on the academic achievement of students. As this negative relation has been shown through several 

stages of population, for example, Mathematical anxiety is negatively related to mathematical performance 
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among adults in overall results (Lukowski et al, 2019). Many researchers described the result of being 

anxious towards mathematics is the decline in mathematics achievements (Ma, 2004). Similarly, another 

result of being anxious is to avoid the course of mathematics, limitation of selecting the future career and 

the most dangerous is the negative feelings of guilt Bruce (2016) because Anxiety is the complex 

relationship between mathematics and academic achievements (Geary et al, 2020). 

 

Many students who suffer from mathematical anxiety have less confidence in their ability to do 

mathematics and it leads them to get fewer numbers in mathematics resulting in the limited options chosen 

in their careers (Kargar, Tarmizi & Bayat, 2010). There is a high rate of anxiety and stress among 

university students and it has the main implication, not just psychological morbidity that can be harmful to 

students' health, growth, quality of education, but also has a significant impact on others' lives as well 

(Bayram & Bilgel, 2008). Thus, this study is to analyze the reasons for anxiety of mathematics among 

students and to outline some of the important factors of mathematical anxiety among students and how that 

anxiety affects the academic performance of students. This study is guided by the following research 

questions: 

 

Research Questions 
 

What are the factors which lead students to feel mathematical anxiety? 

How does this anxiety affect their learning and academic achievements? 

 

Context of the Study 
 

A country without education is not considered as a country because education is the weapon of the country. 

In addition to this, Pakistan is counted in developing countries but unfortunately, its economy is weak. 

Further, Pakistan's Political system is not stable. In Pakistan, the quality of education is low but the quality 

of teachers especially in primary grades is still questionable (Memon, 2007). Sindh is the province of 

Pakistan. Additionally, Sindh province is expected to a poor state of education. There is a lack of 

enrollments, especially in rural areas. Besides, the enrolment of female students is very low in Sindh (Asim, 

2013). Thus, this research has been conducted in the upper region of Sindh. In addition to this point, 

Khairpur Mirs, Sukkur, Jacobabad, Kandhkot, Larkana, Ghotki and Shadadkot etc. are come under the 

upper region of Sindh (Sindh, 2020). Whereas, the present paper has chosen those students who got 

"Failure" in mathematics or those who left mathematics and enrolled themselves in other subjects. To know 

the reasons and causes of declining mathematics' subject. 

 

Theoretical Framework 
 

A theoretical framework is used to limit the scope of relevant data by focusing on specific variables and 

defining the specific view of (Socio-cognitive and control-value theory) that the study interprets the data to 

be collected. Thus, two theories (Socio-cognitive and control-value theory) have been used to support this 

study. Further, these two theories are based on students' emotions. This theory assumes that the student's 

environment (as well as parents, teachers, and peers) influences his or her evaluation of control and bond 

success, which is also shown to be a precursor to emotional experience (Pekrun, 1992; 2000). 

 

Pekrun's (2000) Social-Cognitive-Value highlighted that mentioned aspects of a learners' surroundings can 

be mainly relevant to the formation of control and perception of his or her values:(1) quality of instruction, 

(2) induction of values, (3) feedback and consequences of achievement, and (4) expectations and goal 

structures. Not just the environment but emotional behaviors and cognitive approach also influence learners 

to feel anxiety. Additionally,  

 

To include aspects of the classroom environment in the present study, importance was given to four areas 

mentioned. In addition to this, it seeks to balance the negative and positive aspects of the classroom setting 
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with the inclusion of structures that are relevant to both the teacher and the classroom community. 

However, the demand for concurrent apartments and a limited set of predictors, due to the susceptibility of 

regression to multidimensional. Thus, all these factors ultimately impact the students' performance either 

the factors are positive or negative. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure No1: Theoretical Framework 

 

Literature Review  
 

Mathematics subjects consist of five standards such as numbers and operations, algebra, measurement and 

geometry, information handling, reasoning, and logical thinking. These all are standards for the grade I to 

XII. For mathematics teachers' role has been switched from "dispensing information" to many others such 

as planning investigation tasks, managing cooperative learning environments, and supporting or auxiliary 

students' creativity in developing a rational understanding of the concepts of mathematics (ISLAMABAD, 

2006). 

 

Thompson (1984); Ernest (1988) claimed that every attempt to improve the worth of mathematics learning 

and teaching should begin with an understanding of the conceptions detained by teachers (Amirali & Halai, 

2010).  Therefore, it can be extracted that there is the main role of the teacher to give mathematical 

knowledge to the students. The national curriculum of Pakistan wants to bring its readers a higher-order 

thinking approach and it will be possible when teachers help students in their cognitive level. However, 

Math anxiety is characterized by stressful and anxious feelings that interfere with dealing with numbers and 

adversely affect student's ability to take a basic math course or take advanced math (Grays et al., 2017, p. 

180). Similarly, Zhang et al, (2019) state that Mathematical anxiety is often described as a feeling of 

tension, fear, or fear that interferes with the practice of mathematics. It is well established that there is a 

moderately negative connection between math anxiety and math performance (Morsanyi et al, 2019). In 

addition to this, the concept of mathematical anxiety is not new, it was identified in the late 1950s but it 

was introduced as the "number anxiety" and showed that it was different and separate from common 

anxiety. On one side, mathematics anxiety is known as the feeling of tension, feeling of fear, and the 

feeling of worry that some students experience during the study and integration of mathematics contents 

(Powell et al., 2019). For this concern some scholars Lazarides & Buchholz (2019) mentioned, Students, 

will need to control this type of anxiety and focus on their academic performance, mathematics, and well-

being. On the other side, Mathematics assessment is also a rote to build anxiety that may be defined as 

anxiety that may be arising from tests and other performance tests or assessments in mathematics 

(Everingham et al., 2017). Whereas, this anxiety may develop from early years of study (Lu et al, 2019). 

For most students, the first encounter with math anxiety occurs in grades one or two especially when the 

addition and subtractions have been introduced or the complex numbers sequencing introduced (Sorvo et 

Cognitive factors and approach  

Emotional & personal Behavior   Academic Outcome/Performance 

Environmental factors 
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al., 2017, p. 323). Furthermore, math anxiety is most common when students are in grade 4 or 5 and can be 

caused by one of three main factors combined: age and gender, teaching environment, and participation. 

Unfortunately, many students have heard the common saying that math is for boys and it can have serious 

consequences for girls who are interested in math. For this Zhang et al (2019) highlighted that many female 

students have more mathematical anxiety than males. Although math anxiety can occur at an early age, 

many students are beginning to feel the great pressure to perform well in class when in middle school. 

However, Pollio & Hochbein (2015) highlighted that secondary and middle school students have fear of 

participating in extracurricular activities, lose scholarship opportunities, or not being accepted at a tertiary 

institution. Further, these high-stress pressures can cause greater anxiety in math classrooms, where many 

students feel anxious about complex calculations and equations.  

 

Mathematic anxiety had a negative impact on the achievement of students. Not one but many authors in the 

field of education and psychology have talked about this, including Holmes & Hwang, (2016); Guita et al., 

(2018); Choi-Koh et al., (2019) found that working collaborations and learning strategies can reduce 

students 'math stress and, as a result, impact their academic performance. In addition to this, not only does 

preparing for the exam or giving notice cause anxiety but, the way the teacher collects and determines the 

scores of these activities can increase the Mental Disorders in mathematics. Similarly, Pollio & Hochbein 

(2015) Highlighted that according to extensive research, secondary teachers rely on various factors to 

determine student grades (p. 2). Like, ability level, efforts, homework competition, behavior, fear, class 

attendance, growth, and participation (p. 2). So, these things could be the cause of confusion and anxiety 

for students with math problems. With these factors in mind, mathematical stress can increase in students 

and lead to levels of anxiety and depression. 

 

Methodology 
 

Mix method was used in this study. "Mixed methods" means a technique that refers to an emerging research 

methodology that supports the systematic integration or "mixing" of quantitative and qualitative data into a 

single investigation or a continuous investigation program (Axinn et al., 2006). More specifically, the 

sequential exploratory mixed-method design was used in order to know the reasons for mathematical 

anxiety and its impact on student's achievement and performance. Adding to this point, this exploratory 

sequential design is specified in the qualitative lphase of data gathering and analyzing, followed by 

quantitative data gathering and analysis with a final phase of integration or linking of data from two 

separate parts of the data (Subedi, 2016). Where, data has been collected into two phases: In the first phase, 

the quantitative part has been done. In the quantitative part, researchers collected surveys from 63 (the 

whole sample was 82) students according to the margin table size.   

 

Additionally, students were reached directly. In the second phase, a qualitative method was done where 

researchers get in-depth interviews from 8 students who were awarded F grade in mathematics, extended 

degree program due to mathematics course, and the one who withdrew from mathematics. Additionally, 

thematic analysis has been done in the interview where researchers gave codes to the interviews, after the 

coding process it makes categories and then themes emerge that directly answer the research question. 

According to Baraun & Clarke (2006), thematic analysis is a method for finding/identifying, analyzing, and 

reporting patterns themes within the data. Additionally, this research has been conducted in the upper 

region of Sindh, Pakistan. 

 

Findings 
 

In this section, the findings of qualitative and quantitative data have been analyzed and discussed. A mixed-

method approach for analyzing the data was employed. Firstly, though quantitative survey results 

participants of the study were identified followed by a qualitative approach in which the selected 

participants were interviewed. The findings are discussed below. 
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1-Quantitative data: 
 

Quantitative data has been done in the first phase of the study to identify the students' who were awarded 

"F" grade during their undergraduate program. Whereas, quantitative data were analyzed by using 

descriptive statistics (frequency, mean, and percentage). Therefore, results revealed that there were 25% of 

the participants who were awarded "F" grade during their sixteen years of education. However, the 

frequency of the "F" grade students was 16 out of 63. As it is mentioned in the given table below: 

 

 

2-Qualitative data 
 

In the second phase of the study, 08 participants have been selected for a face-to-face interview. Whereas, 

interview ware based on 19 semi-structural questions, which were divided into six themes: Teacher 

behavior, Context delivery, Poor background, fear of failure, linguistic gap and drop off CGPA. These 

themes directly answer research questions. 

 

A-Teacher behavior 
 

Education is a vital tool that fosters creativity, skills, opportunity, ability, and growth of learners. 

Additionally, a teacher is a bridge to help students to identify their strengths, weaknesses, and skills. Thus, 

teachers' behavior is playing an important role for students to have a profound impact in helping, define, 

creating, supporting, building students' strengths, goals, and knowledge. However, if the teacher's behavior 

is good with the students then, students begin to believe in themselves. Students accept the beliefs that 

teachers have about them and recognize them as part of their abilities. On the other side, teachers' behavior 

also creates a negative impact on students only if the behavior is not well. Teachers' behavior not only 

creates anxiety among students but also gives mental stress to students. Whereas, some students even left 

the course because of the behavior of the teacher. As one of the students have mentioned in an interview 

that  

 

…...Once I said to my teacher, that I just face these kinds of problems (like understanding 

the problem, calculation, and formulas, etc.) of problems so he said that it's your problem, not my 

problem. He didn't help me, rather he discouraged me. After that, I'm afraid of going to his office 

or asking something because I know that I will not get any good response from that teacher…...  

 

B-Content delivery 
 

Content delivery describes as the process of delivering some knowledge to one person or a group of people. 

whereas, Content delivery consists of what form the content, knowledge, and methodologies that teachers 

use while teaching. further, Content delivery is important in all the subjects either they are electronics or 

arts, etc. similarly, content delivery is also very important in mathematics to use multiple instructions so 

that students can relate mathematics with real life. additionally, if a teacher does not have multiple 

instructions then students can lose their hope and it can create anxiety among students. Further, the use of a 

variety of teaching methods is essential for teachers if they want productive and effective learning. 

However, it is necessary to have a good teacher in the class who has a wide range of abilities in other areas 

as well. The one who can converse the use of various teaching methods in the teaching process. Moreover, 

students have multiple intelligence when teachers deliver content in one method than students feel the 

Table 1: Participants’ Who Awarded “F” Grade 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid yes 16 25.4 25.4 25.4 

no 47 74.6 74.6 100.0 

Total 63 100.0 100.0  
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feeling of tension and depression because they do not understand the actual knowledge and this process 

leads them into anxiety. Like here is the direct statement of students who feel anxiety because of content 

delivery. participant said 

 

……I did not find any activity-based class. Here, teachers also do only lecture and 

lecture no activity and it distracts my mind from study. whereas I cannot solve mathematical 

problems and as result, I feel that o knows nothing…… 

 

C-Poor background 
 

Educational background can include formal and informal education or the continuing education that one 

has gained throughout life. However, it is normal to prioritize both your most recent and most relevant 

educational experience especially when one can get admission/job at any organization. Additionally, the 

background has long been one of the most important factors that are influencing a student's learning and 

academic achievement. Further, the quantity and quality of prior knowledge positively/negatively influence 

both the acquisition of knowledge and the ability to apply high-level intellectual problem-solving skills. 

Whereas, a poor background also decreases the performance of students because he/she cannot relate the 

things with each other. Additionally, the background of students can negatively influence their learning of 

current content concepts because of their unpleasant previous experiences, stress, perceptions, and attitudes. 

Thus, there is always a gap in student's knowledge, so students cannot connect the knowledge. Here is the 

direct quote of the student: 

 

……Because my basic level is not good. I don't know the basics of mathematics so how 

am I able to solve the higher level…… 

 

D-Fear of Failure 
 

Fear of failure that is also called "atychiphobia". It stops the learner to do anything that moves him or her to 

achieve its goals, aims, and targets. Additionally, the fear of failure can be linked to several reasons: for 

example, the fear of failure at school, college/university can affect a student's motivation negatively affect 

attitudes towards learning. Further, students can stop reading and writing due to the fear of failure. Most of 

the students feel fear during the hall, there could be many reasons like their background experience or their 

score ratio. Thus, students make every effort to be successful in life. But I found myself faced with multiple 

bumps on the road plagued by devastating health problems like stress, anxiety, and the fear of failing to try 

to achieve acceptable academic performance. Additionally, for students who are afraid of failing the exam 

or eventually getting an assignment, it can be a fear of themselves and not the difficulty of the job that 

prevents students from achieving their academic goals. Here is the subsequent statement of the student: 

 

……I am afraid that I did not complete this course. So many times, I attempt this but I 

never pass so I have a lot of fear. If I see a question and think I cannot do this then I feel upset. 

Till today no teacher breaks my fear or breaks the fear of any student. I did not observe that 

thing…… 

 

E-linguistic gap 
 

The ability to communicate effectively (Expressive and receptive) through mathematical understanding 

requires a mathematical language. in addition to this, a language that has strong mathematical vocabulary, 

knowledge, fluency, ability to recognize numbers, symbols, words, graphs, and diagrams. Additionally, 

these broader ways of using language are important for expressing mathematical thinking and reasoning. In 

the classroom, math discourse also encompasses a social dimension like, teachers have specific ways to 

relate mathematical language with real context. a teacher can relate mathematical language in a way where 

students can not feel mathematics as a burden rather, they enjoy mathematics. Moreover, some students 
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come from rural areas and they cannot fulfill their language gap immediately. So, linguistic gaps also create 

mathematical anxiety among students. Here is the direct statement of a student, 

 

……there was a gap in my language or maybe in the teacher's language. Due to some 

abstract concept and language transition, I did not understand the actual meaning of the 

mathematical terms…… 

 

F-Drop off CGPA 
 

The GPA calculation ensures a continuous scale for the respective grade. The grades issued by the 

university or any institute, those grades are the final result. Additionally, the weight is taken as the ratio of 

course credits to the total credits the student received in the semester. Whereas, CGPA is the weighted 

average of all courses taken to date. For repeating courses, only the most recent grade score is used, even if 

it is less than the previous effort. Some universities have a drop off the system in the policy and one course 

can impact the whole CGPA of students.  However, it also had a negative impact on students' performance 

and it could also include in their final transcript. So, some students don't want to withdraw or repeat the 

course just because of the drop off the system in the institute. It could exceed their degree program. One of 

the students share his/her statement that, 

 

……I did this course (mathematics) two to three times but yet I do not clear this subject. I 

don't know what the reason is. Once I got f and then I withdrew the course two to three times. 

Now, it is my fifth time and I had an unpleasant effect on my CGPA. You know, just because of this 

course my degree is extended from 4 to almost 5 years and yet I am not sure either I will pass this 

subject or not…….  

 

Discussion 
 

Result of this study examines that teacher forces students to withdraw or transfer the course of mathematics 

which puts students in losing their skill and confidence. It is also found in the existing literature that 

teachers create a negative emotion in classroom situations which leads to mathematical anxiety (Kelly et 

al., 2020). Additionally, teacher behavior is the key aspect to create anxiety in any subject especially in 

mathematics (Ramirez et al., 2018). Moreover, higher levels of Math-anxiety have been linked to 

occupational deficiencies. For example, math-phobia transfer is transferred from math-anxious teachers to 

students (Beilock et al., 2010; Mcmillan et al., 2012). In the findings of this research, the second most 

reason for creating mathematical anxiety is "irrelevant content delivery". Here irrelevant content delivery 

means the teaching method. The teacher is not using an interactive method. In addition to this, teachers' 

competencies have to deal with practical strategies and rules to guide students in a way to improve their 

performance and the quality of work. But here (traditional) method does not meet the individual needs of 

students and it shows the dominance of one person. According to Greshman (2007), many teaching 

methods are the causes of increasing mathematical anxiety among students, and the lecture method is one 

of them. The third finding of this study highlights the gap between the language content taught up to the 

university and the course of study. The latter takes place in terms of following up and building prior 

knowledge. However, current observations do not confirm this type of articulation and coherence. 

Therefore, we are continually challenged as teachers to adapt our curriculum to the language level of our 

students and our curriculum (Coroamă, 2016). At the same time, students who are good at English are 

given more rigorous guidance, which increases efficiency and leads to tighter teaching (Torff, 2011, 2014). 

Similarly, other researchers found that academic performance was significantly improved when such 

language support was properly integrated into the classroom (Pereira et al., 2015; Verplaetse et al., 2017). 

Further, if the second language support is greater than it affects achievement and gaps of learners (Oliveira 

et al., 2015; Viesca et al., 2019). The fourth finding of this study is fear of failure and it is defined as the 

tendency to anticipate embarrassment in circumstances of failure (Conroy et al., 2001; Conroy et al, 2002). 

Although there is a consensus that the occasional failure is necessary to make progress in most contexts, in 
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an academic context, failure can be a problem (Manalo et al., 2018). Additionally, fear of failure is more 

likely to occur when an individual expects a failure to slip away (De et al., 2013). Especially, under those 

circumstances, when the person delegates control over others, searches for approval, or fears they won't get 

approval from others. For example, about the self-perception of the individual. In a study with more than 

two thousand high school students, it was found that a high level of fear of failure was associated with 

helplessness and self-disability, regardless of the cause of their fear. Further, it protects your self-esteem if 

your grades are not reached. Additionally, the expectation and long-term effect of this type of fear are that 

the individual will experience reduced internal motivation and discomfort (Zuckerman et al., 2005; 

Zukerman et al., Crocker et al., 2003). Whereas, the common traits associated with fear of failure are not 

related to negative personal feelings. But it's a negative social stigma associated with the presence of 

incompetence (Simmons et al., 2014).  

 

This study is useful for mathematics teachers and all learners who have fear of numbers, anxiety of 

mathematics, losses their motivation to pass content and fear of drop off CGPA. Additionally, this study is 

fruitful for policy makers to make the content and authenticity of course according to the capacity of 

learners. However, it is recommendation for teachers’ that they should use free approach where students 

learn affectively. Secondly, teacher play a role of leader to provide enough learning environment to learners 

and communicate them in a fruitful way. Thirdly, teacher should build confidence in them so that they can 

have a power of decision making. For the limitation of this study, it should be longitudinal to explore in-

depth phenomenon and explore the problem and to get more insight about that particular phenomenon. 

 

Conclusion 
 

From the data, it is concluded that the most important factor in creating mathematical anxiety among 

students is "Teacher's Behavior".  Adding to this, teachers' behavior plays an important role to build the 

personality of the student but here teacher did not behave in a very good manner. Undesirable behavior of 

the teacher can lead students toward many problems such as, to understanding the content, to ask any 

question in class, to respond to the question, fear and students perform very low, etc., which leads them to 

fail or withdraw Mathematics subject. Here, the teacher is just using one method (lecture method) to teach, 

mathematics subjects.  

 

This method is not creating an interactive classroom. additionally, in this method, the teacher is not aware 

of the problems of students. The teacher is not giving feedback to every individual student. Here teacher 

Lectures' are not met with higher orders of thinking such as application, analysis, synthesis, or evaluation; 

for teaching motor skills, or for influencing attitudes or values. Additionally, it is the suggestion for the 

interactor that he/she uses a free approach in the class by keeping in mind the needs of students. Further, 

teachers should give a flexible environment to all students where they can express themselves and reduce 

their fear. Additionally, it is the suggestion for the future that research must be done through using a 

longitudinal way to elaborate more data on this issue. 
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