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Abstract 

Anxiety about maths affects a large number of students of all ages and stops many 

students from being able to study mathematics or statistics effectively as well as 

impacting on their subject choices. Maths anxiety is a learned emotional response, and 

becoming self-aware of one’s maths anxiety and the effect that it can have on the brain 

can assist in its reduction. This article considers the impact that maths anxiety has on 

students, some of the strategies for overcoming this anxiety, and investigates the 

effectiveness of a maths anxiety awareness workshop. The content of the workshop was 

based on an extensive review of maths anxiety literature and explained the causes and 

impact of maths anxiety as well as encouraging students to dispel some maths myths, 

recognise when maths anxiety was affecting their work and use the suggested strategies.  

Feedback was collected using a questionnaire immediately after the workshop.  

Evaluation of the pilot maths anxiety workshops suggested an immediate impact on 

student anxiety, with 78% of students with moderate to high anxiety reporting a 

reduction in their anxiety and 59% reporting an increase in confidence. 

This project is a collaboration between the Maths and Statistics Help centre (MASH) and 

the Specialist Learning Difference (SpLD) service at the University of Sheffield.  

Workshops and material have also been developed for staff training to enable staff to 

recognise maths anxious students and suggest strategies directly. 

Keywords: maths anxiety, mathematics support, lifelong learning, strategies. 

Introduction 

Maths anxiety can be described as an irrational fear of mathematical situations which stops 

the brain being able to process maths effectively. It has been defined as “feelings of tension 

and anxiety that interfere with the manipulation of numbers and the solving of mathematical 

problems in a wide variety of ordinary life and academic situations” (Richardson and Suinn 

1972).  This fear, which is thought to stem from negative learning experiences and beliefs 

about maths (Tobias 1993), stops individuals who are capable of learning maths performing 

to the best of their ability.   

Perry (2004) reported that 85% of undergraduate students experience at least mild 

math anxiety and Jones (2001) found that 26% of 9,000 American students had 

moderate to high levels of maths anxiety, which has a serious impact on students’ ability 

to study maths effectively. Statistics anxiety, which is strongly related to maths anxiety 

has shown to be the highest predictor of poor performance in research methods courses 
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(Onwuegbuzie 2000).  Statistics anxiety not only affects a student’s ability to use 

statistical methods but can also impact on their ability to read research articles using 

quantitative methods. 

Causes 

Numerous studies have shown that maths anxiety is primarily caused by negative 

teacher behaviours and approaches starting in early childhood (Finlayson 2014; Jackson 

and Leffingwell 1999; Harper and Daane 1998; Bekdemir 2010).  Maths teaching often 

focuses on memorisation, rote calculation, and timed assessment rather than active 

content-based learning and group discussion (Greenwood 1984; Finlayson 2014). 

Pre-service teachers have higher levels of maths anxiety compared to most 

undergraduates (Gresham 2007) and this anxiety can be transferred to their students 

(Wood 1988). Teachers who are anxious themselves make less effective teachers and 

often over-compensate by emphasising a black-and-white, right-or-wrong approach 

(Finlayson 2014).    

Most people have had negative maths experiences such as embarrassment or 

humiliation from failure, teachers who are insensitive or uncaring (Jackson and 

Leffingwell 1999), and negative peer culture (Frenzel et al. 2007). It is very common for 

people to state that they are bad at maths (Haylock and Manning 2014) and students 

only need to be told this once to believe it (Perry 2004).  They also tend to inherit 

attitudes and anxieties about maths from family members (Eccles et al. 1990; Soni and 

Kumari 2015; Scarpello 2007; Maloney et al. 2015; Furner and Duffy, 2002). Maths 

therefore triggers negative thoughts and memories which have a detrimental effect on 

confidence, motivation to learn, perseverance, and ultimately, performance (Gresham 

2007; Ashcraft & Krause, 2007).  

Impact 

Students with high levels of maths anxiety will experience many emotions such as 

general anxiety, fear, frustration, worrying about looking stupid (Buston, 1981), feeling 

like there is no point in trying, and not appearing to take anything in. These symptoms 

are observed frequently at the MASH centre especially near exam or coursework 

deadlines.  The following description of the first maths lesson for one of our students, 

details how maths anxiety affected her learning. 

“Well what can I say? After losing sleep worrying about maths, my fear was true. I 

arrived this morning with complete brain block and anxiety. Nervous, scared, and petrified 

of the maths lesson, even though I had read the class notes. Once the teacher started 

talking, my mind went blank as if she was talking a different language: everything she said 

went in one ear and out the other. As she asked us to practise questions, my mind went on 

shut down, I started sweating, thinking ‘oh my god what if she asks me?’ I could feel myself 

trying to hide, wondering what I let myself in for, thinking to myself, ‘I am not cut out for 

this.’ Nothing she said sank in....” 
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Although it is difficult to measure anxiety directly, recent neuroscience research (Pletzer 

et al. 2015; Young et al. 2012; Lyons and Beilock 2012), used brain scanners to 

demonstrate that maths anxiety has a measurable effect on the brain.  This was 

measured using functional magnetic resonance imaging (fMRI). Working memory is 

essential for performing mathematical tasks but maths anxiety activates the part of the 

brain associated with worry instead. Worrying about negative consequences of doing 

maths uses up working memory resources that could otherwise be used for learning 

maths (Young et al. 2012). This means that whilst someone is in a state of anxiety, they 

will struggle to understand the maths being taught, won’t be able to attempt questions, 

and won’t be able to properly engage with the learning activity. Another impact is the 

activation of brain networks associated with pain processing (Lyons and Beilock 2012) 

when the student thinks about doing maths. Importantly, these networks are not 

activated when the student is actually doing maths, which suggests maths anxiety is an 

anticipative fear of maths. Activation of pain networks also prevents the brain from 

turning off its “idling gear” and directing attentional resources to maths (Pletzer et al. 

2015). 

The combination of the impact on the brain and the resulting negative emotions make 

studying maths an unpleasant experience for students with maths anxiety so the brain 

aversively conditions the student away from learning maths. The key behavioural 

consequence of maths anxiety is maths avoidance (Woodard 2004; Hembree 1990; 

Brady and Bowd 2005), due to the brain treating maths as an aversive stimulus -- 

something threatening that should be avoided. This often means avoiding subjects or 

modules thought to contain maths or statistics altogether (Ashcraft and Moore, 2009; 

Brady and Bowd, 2005) which impacts on subject and career choices. In an earlier study, 

we found that 44% of University of Sheffield students have let a fear or dislike of maths 

affect their subject choices (Marshall, 2016).  However, avoiding maths or statistics is 

becoming increasingly impractical, given that most degrees now require students to 

study at least some degree of maths or statistics. Indeed (Hogden et. al., 2014) reports 

that, 

“All the disciplines in the Higher Education Academy STEM project require 

Mathematics and/or Statistics to some extent”, and “many students arrive at university 

with unrealistic expectations of the mathematical and statistical demands of their 

subjects.” and highlight that a “Lack of confidence and anxiety about 

Mathematics/Statistics are problems for many students.” 

When avoiding maths is not possible, students with moderate to high levels of maths 

anxiety will still attempt to avoid studying for their maths or statistics courses until the 

last minute (Jackson, 2008; Woodard, 2004) inevitably leading to poor performance 

(Ashcraft, 2002) which reinforces their belief that they are useless at maths. Maths 

anxiety has shown to be negatively related to maths achievement (Hembree 1990; 

Woodard 2004) due to the lack of preparation on the part of the student.  Poor 

performance affects confidence, progression (Lawson et al. 2003) and retention so 

tackling anxiety early is vital to ensure students reach their full potential. 
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Strategies for overcoming maths anxiety 

Research suggests that a number of strategies can reduce anxiety and help students 

succeed with maths or statistics (Geist 2010; Iossi 2013; Finlayson, 2014; Uusimaki & 

Kidman, 2004; Harper & Daane, 1998). These strategies include awareness of maths 

anxiety and its effects on the brain, improving self-efficacy, and receiving individual 

support. 

Awareness 

Students are not usually aware that maths anxiety is a recognised phenomenon, the 

impact it has on the brain and maths performance, or how many other people feel the 

same way. According to Uusimaki & Kidman (2004), becoming self-aware of one’s maths 

anxiety, the effect that it can have on the brain and subsequently their emotional state, 

can assist in its reduction. If students are aware of their negative beliefs and recognise 

when their anxiety is affecting their performance, they can learn to control and 

overcome the anxiety (Martinez & Martinez, 1996; Pintrich, 2000).  Iossi (2013) 

discusses the various maths anxiety courses offered by several American Universities 

(Carroll, 2006; Butte College, 2006; American River College, 2006; Chabot College, 

2006).  Whilst some have been running for a number of years, very little is known about 

the effectiveness of reducing anxiety. 

Self-efficacy 

Self-efficacy is the belief that one is capable of successfully performing a task (Bandura 

1977) and several studies have shown that high scores of self-efficacy are related to 

good exam performance (McMullan et al. 2012; Maag 2004; Warwick, 2008). 

Mathematical self-efficacy is based on different sources of evidence (Warwick, 2008) 

with ‘performance experience’ being the key source.  This is where students reflect on 

their previous mathematical attainment when making judgements about their ability; 

with success increasing self-efficacy and poor performance reducing it.  ‘Vicarious 

performance’ is the comparison to peers and ‘verbal persuasion’ is the comments or 

feedback received by others.  Achieving higher grades than peers and receiving positive 

feedback strengthen self-efficacy.  The fourth aspect discussed by Warwick (2008) is 

that of the negative effect of maths anxiety on self-efficacy. It is the impact of self-efficacy 

on attendance, engagement (Pajares & Miller, 1994) and the willingness to ask for help 

(Ryan & Pintrich, 1997) which impact on success with maths. Students with high self-

efficacy are motivated to persevere with maths (Bandura, 1997) and put the work in to 

achieve higher grades rather than exhibit maths avoidance. This leads to better exam 

performance (Bandura 1986). Students need to accept that effort is needed to pass, get 

help from peers or one-to-one support if needed, and believe that they can pass (Perry 

2004). 

One-to-one support and peer learning 

For students to overcome maths anxiety, positive teaching and learning experiences are 

required to help break the avoidance cycle, improve student engagement and eventually 
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lead to improved exam performance.  Most universities (Perkin et al, 2012) now have 

dedicated Maths Support Centres (MSCs) which primarily offer individual support, 

improving the performance and retention of students (O'Sullivan et al. 2014; Dowling 

&Nolan, 2006). These centres provide students with relaxing, non-threatening maths 

experiences in a supportive environment, and teach at a slower pace, allowing enough 

time for inquiry and individual development (Woodard 2004). 

Receiving extra help from someone other than their lecturer offers students alternative 

explanations which may be easier for the student to understand (Blazer, 2011) and 

students expect staff in support centres to offer emotional as well as practical support 

(Lawson, 2008). In a one-to-one setting, students feel more comfortable getting 

feedback on their work and asking questions without feeling stupid, so can progress 

much more quickly. Immediate feedback reduces the time it takes for students to 

achieve a desired level of understanding (Anderson et al. 1989) and reduces the 

negative impact of maths anxiety (Núñez-Peña et al. 2015). Cooperative learning in 

which students discuss and check understanding with peers is also seen as beneficial 

(Geist 2010; Woodard 2004) especially if others in the group are more knowledgeable 

(Vygotsky, 1978).  This type of group work is encouraged within MSCs. The quality of 

the staff employed at the MSC is also important (Lawson et al, 2003) to ensure students 

receive the positive verbal persuasion and encouragement needed to overcome their 

anxiety. Students need to replace their previous negative experiences of maths with 

positive interactions from staff who are knowledgeable, enthusiastic and show belief in 

the student’s ability to succeed (Finlayson 2014).  

Positive one-to-one support is the most effective method for overcoming maths anxiety 

(Núñez-Peña et al. 2015), but an estimated 33% of students who are ‘at-risk’ of failing or 

dropping out, do not use MSC support (O'Sullivan et al. 2014). Students with low self-

efficacy are less likely to ask for help out of fear or embarrassment that they may appear 

stupid (Warwick, 2008) and O’Sullivan (2014) reports that fear was the main reason for 

non-engagement with the MSC at Maynooth University.  Given the large number of ‘at-

risk’ students not accessing MSC’s, Symonds (2008) suggests a more proactive approach 

to advertising and encouraging MSC attendance is needed. 

The long-term goal of this study is to improve attendance of maths anxious students at 

the Maths and Statistics Help centre (MASH).  This paper discusses the construction of a 

maths anxiety awareness workshop and the evaluation of its immediate effectiveness on 

reducing anxiety and increasing confidence.  The workshop aims to increase awareness 

of maths anxiety, repudiate some myths about learning maths, increase self-efficacy, and 

encourage students to make use of the Maths and Statistics Help (MASH) centre at the 

University of Sheffield. 
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Methods 

Content of Workshop 

The workshop used a Constructivist teaching approach which builds upon students’ 

existing knowledge, used active rather than passive learning (Blazer, 2011; Finlayson, 

2014), and utilised cooperative small-group discussion. Students were first asked to 

reflect upon any anxieties they had about maths and how this impacted on them 

physically and emotionally. The plenary for this section was an exemplary list of 

physical, emotional, and cognitive anxiety symptoms. 

Definitions of maths anxiety were given followed by a 

brief showcase of 3 recent neuroscience papers 

underline the impact of maths anxiety on the brain 

and how this affects the manipulation of numbers 

and the acquisition of maths skills. Images from brain 

scans were shown connecting brain events (e.g. 

activation of pain networks) to students’ experiences 

when learning maths (e.g. anticipative fear of doing 

maths). This aspect of the workshop is crucial, as it 

provides an objective explanation for their negative 

feelings and legitimises maths anxiety as a specific 

learning difference. Indeed, the presence of brain 

images has been shown to make psychological 

arguments more persuasive (McCabe & Castel, 2008). 

Figure 1 is an example of a brain scan showing maths 

anxiety using up working memory resources that 

could otherwise be used for solving maths problems. 

Students were then asked to take part in a group discussion and reflect upon on negative 

experiences they thought led to maths anxiety; how many students they think suffer 

from it; and whether it has impacted upon any of their maths learning or educational 

choices. The discussion’s plenary included examples of negative maths experiences as 

well as prevalence figures. Allowing students to reflect on where their negative attitudes 

came from and how it makes them feel is the starting point for addressing the anxiety. 

Many students feel like they are the only person who is bad at or anxious about maths so 

giving them the prevalence figures demonstrates that they are not alone with their 

anxieties; rather, their feelings are very common. 

It is widely reported that there are common misconceptions and incorrect beliefs about 

maths and it is important to dispel these myths if students are to engage with maths 

effectively (Blazer, 2011; Jackson, 2008; Ashcraft & Krause, 2007; Woodard, 2004). For 

example, many people believe that only certain people can succeed with maths and 

these people are born with a ‘mathematical mind’ (Furner and Duffy, 2002), or are “left-

brain dominant” and can solve all mathematical problems quickly and in their heads 

Figure 1: Brain images indicating 
the parts of the brain associated 
with anxiety and working memory 
(adapted from Young et al., 2012) 
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without the need for study (Jackson, 2008). We used a true/false quiz to encourage 

students to reflect and question beliefs they previously held. The feedback for the quiz 

included information about the importance of self-efficacy and regular study on 

improving maths performance.  The workshop concluded with strategies that students 

could use to reduce their anxiety and succeed with their maths or statistics modules. The 

main strategies promoted were, a) encouraging self-efficacy; b) the use of the Maths and 

Statistics Help (MASH) centre for 1:1 support; c) encouragement of peer learning.   The 

slides for the workshop are available in the Supplementary Information. 

Pilot workshop 

In order to measure the effectiveness of workshop addressing maths anxiety, 83 

foundation-year students in the Department of Lifelong Learning (DLL) received a maths 

anxiety workshop during their first maths lesson in September 2015. Academics within 

this department had previously expressed concerns about the large number of maths 

anxious students and the impact this had on their mathematical learning and so were 

keen to get involved in this project. The group primarily consisted of mature students 

who do not specialise in a particular subject until the second year. As a consequence, the 

group comprised science, humanities, and social science students, ensuring that the 

research considers maths anxiety across a diverse range of disciplines. Many mature 

students have low mathematical self-efficacy and exhibit signs of maths anxiety 

(O’Sullivan et al, 2014; Klinger, 2006), with maths being their main concern when 

starting university. Students who do not perceive maths as useful for their chosen 

profession also have lower self-efficacy (Warwick, 2008). As this group contained 

mostly mature students who were not expecting to study maths as part of their chosen 

degree, high maths anxiety and low self-efficacy were expected. Given maths avoidance 

is a key coping strategy for those with high anxiety; the session was compulsory rather 

than voluntary.  This also meant that there were some students with no anxiety and high 

self-efficacy who attended the workshop. 

Evaluation of the awareness workshop 

In order to measure the immediate effectiveness of the session, the DLL students were 

asked to fill in some information about their anxiety levels before the class. Additionally, 

students were asked to fill-in a short feedback survey after the workshop, which was 

completed by 57 students. 

Overall, the results for the whole group were very positive: 91% of students agreed or 

strongly agreed that the session was useful, and 87% agreed that the session was 

interesting. 

As part of the feedback survey, students were asked to assess their own anxiety using a 

5-point scale ranging from “none” to “very high”. Of the 57 respondents to the feedback 

survey, 40% classified themselves as having moderate to very high levels of maths 

anxiety, and 18% said they had no anxiety about maths at all. Participants were asked 

whether they felt less anxious about maths (Figure 2) and more confident about maths 
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(Figure 3) as a result of the workshop. Those classifying themselves as having moderate 

to high levels of maths anxiety were grouped together as this is the target audience for a 

maths anxiety workshop. Figures 2 and 3 show the full breakdown of responses for the 

two questions by anxiety level. 

 

Figure 2: Change in anxiousness about maths after workshop. 

  

Figure 3: Change in confidence about maths after workshop. 

78% of those classified as moderate to very high levels of anxiety felt less anxious 

(Figure 2) as a result of the session and 59% felt more confident (Figure 3) about their 

maths ability. 

Of those who classified themselves as having no or low anxiety, 36% of them felt less 

anxious and 50% felt more confident. These results suggest that a maths anxiety 

awareness workshop which discusses the causes and impact of maths anxiety and 

strategies for effective can be effective in reducing students’ anxiety. 



 

Marshall, E.M., Wilson, D.A., and Mann, V.E. (2017). Evaluating the effectiveness of maths anxiety 

awareness workshops. Journal of Learning Development in Higher Education. 

The students also gave verbal feedback to the maths teacher on how useful they had 

found the session and the department has asked for the session to be repeated for next 

year’s cohort. The department have also expressed an interest in adding the workshop 

to the Widening Participation Programme to encourage more students to overcome 

their anxiety prior to making degree choices. 

Discussion and Further Work 

Whilst the initial feedback from the session was very positive, one of the main strategies 

was to encourage the use of the one-to-one support available at the MASH centre, but 

very few students did. Those who did use the service benefited greatly and went on to 

pass the course, but there were several who failed having never attended. From the 

numerous anxious students who have used MASH, it is clear that attending the first 

appointment is the hardest. Once students have attended their first session, they see the 

immediate benefits and regret not coming before. We also asked the students to fill in a 

survey at the end of the course but there were very few respondents especially from the 

anxious group so we could not draw any conclusions on what helped students reduce 

their anxiety or why they did not use MASH. Further work will investigate the reasons 

why at-risk students do not engage with the support offered. 
Following the positive feedback of the pilot workshops, the workshop was added to the 

general Academic Skills workshop programme, but very few students have attended so 

far. Whilst feedback from the general workshops has still been positive, the peer-group 

nature of departmental workshops seemed to work better as students could see that 

many of their peers were also anxious and it encouraged group work. Students in the 

general workshops found it hard to believe that their peers would also be worried or 

struggling with work and didn’t feel confident approaching others about working 

together. They were also asked which of a number of different strategies would 

encourage them to come to MASH and ‘having an appointment with a named tutor’ was 

the top response.  All attendees are given the email address for a named MASH contact 

to encourage them to attend. 
Further work as part of this study will focus on methods for improving attendance at the 

general workshops, encouraging the use of MASH, and evaluating the effectiveness of 

online tests and apps for reducing anxiety. 

In addition to the student workshops, training has been given to a range of support staff 

and information sheets, which can be used with students, produced. These guides can be 

downloaded from the web (https://www.sheffield.ac.uk/mash/anxiety), and the 

authors hope to expand on the resources over time. Increasing awareness of maths 

teaching staff and those working in non-maths support services is important so that 

students with maths anxiety can be identified and supported as early as possible. The 

SpLD and maths support teams work closely together at the University of Sheffield, with 

SpLD tutors bringing students to MASH for the crucial first visit and explaining any 

difficulties that individual students may have to the maths tutors. This collaborative 

https://www.sheffield.ac.uk/mash/anxiety
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approach to student support has benefited students and both teams. 

Conclusion 

In conclusion, large numbers of students are affected by maths anxiety, often as a result 

of negative learning experiences at an early age, which interferes with their ability to 

solve mathematical problems. These students tend to practice maths avoidance as a 

coping strategy, which increases anxiety further and influences A-level, degree, module, 

and ultimately, career choice. Given that studying maths or statistics is almost 

impossible to avoid in higher education nowadays, addressing maths anxiety earlier in 

education can enable students to study maths effectively and progress on their courses. 

The findings of the present study suggest that the use of a workshop which addresses 

maths anxiety could be a useful tool for reducing maths anxiety in students. By 

discussing maths anxiety and its impact on learning, tutors can instil a sense of self-

efficacy in students and reduce maths avoidance. 
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