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ABSTRACT 

 

Mathematics anxiety is a contemporary 

issue, characterized by feelings of stress, 

worry, apprehension, or fear, that interferes 

with one’s ability to manipulate and resolve 

mathematical tasks. The challenges of 

mathematics anxiety are considerable and 

produce a cascade of cause-effect 

repercussions. Accordingly, it is imperative 

to investigate this issue in secondary and 

higher education, as this educational era 

seemingly serves as a triggering point for 

this condition, significantly affecting 

individuals’ decisions towards education, 

academic pursues, professional orientation 

and so on. The main points elucidated by 

the present study suggest that curriculum 

and institutional frameworks, instructional 

strategies, parental influences, and 

individualized or psychotherapeutic 

interventions play a central role towards 

understanding and addressing mathematics 

anxiety, with their effects ranging across 

various cognitive, emotional and behavioral 

paradigms. Recommendations span in 

similar grounds in which –among other 

discussion arguments– the importance of 

improved institutional and parental 

approaches is strongly highlighted, as it 

could potentially provide better insights 

concerning early intervention. 

 

Keywords: Mathematics anxiety, parental 

influences, institution pressures, teaching 

strategies, anxiety susceptibility 

 

DESCRIBING AND DISCUSSING 

MATHEMATICS ANXIETY 

Mathematics anxiety is a contemporary 

issue, characterized by feelings of stress, 

worry, apprehension, or fear, that interferes 

with one’s ability to manipulate and resolve 

mathematical tasks (Szczygieł & 

Pieronkiewicz, 2022; Cipora et al., 2022; 

Ashcraft & Ridley, 2005). It is a 

multidimensional concept that typically 

elicits a negative loop, in which individuals 

may feel excessively anxious when 

presented with the cognitive demands of a 

numeric problem (Passolunghi et al., 2016), 

often perform poorly in it (Ashcraft & 

Krause, 2007), establish negative attitudes 

about their own math-oriented abilities and 

problem solving capacity (Rozgonjuk et al., 

2020), and ultimately avoid arithmetic 

courses or calculus-related professions 

altogether (Choe et al., 2019). Mathematics 

anxiety can persist throughout the entire 

lifespan (Jameson & Fusco, 2014); yet 
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attains its highest prevalence rates, reaching 

almost 60%, within the university and pre-

university educational context (OECD, 

2013), in which interaction with 

mathematical assessments is often viewed 

by students as “unavoidable” or 

“unforgiving” (Zanabazar et al., 2023; 

Daker et al., 2021). Correspondingly, it is 

imperative to investigate mathematics 

anxiety in secondary and higher education, 

as these settings seemingly serve as 

triggering points for this issue, significantly 

affecting individuals’ decisions towards 

education, academic pursues, professional 

orientation and so on (Morán-Soto & 

González-Peña, 2022; Jenßen, 2022). 

The challenges of mathematics anxiety are 

considerable and produce a cascade of 

cause-effect repercussions (Samuel et al., 

2023; Aldrup et al., 2020). For example, 

teachers, being the “distributors” of 

knowledge, potentially have the most 

critical impact towards the development of 

dysfunctional attitudes concerning 

mathematics (Ganley et al., 2019; 

Bjälkebring, 2019). Literature indicate that 

teachers or lecturers may indirectly spread 

the myth, that math ability is inborn, and 

therefore success is highly dependent on 

giftedness (Furner & Berman, 2003); 

promoting a polarized “either you got it, or 

you do not” mentality to students (Boaler, 

2015). Moreover, educators may also 

project and transfer their own math anxiety 

to students (Beilock et al., 2010), exhibit 

negative attitudes towards math in the 

classroom (Lin et al., 2017), or intentionally 

promoting the notion that math is hard and 

unattainable (Kaskens et al., 2020). In turn, 

these circumstances form the ideal grounds 

for anxious sentiments associated with  fear 

of failure, to arise (Petronzi et al., 2019; 

Klee et al.,  2022); in which students may 

experience dread of not succeeding a 

particular course or  feel intimidated and 

overwhelmed by mathematical concepts 

(Mehmet & Hulya, 2021). These data 

pinpoint the decisive role of teachers, and 

imply that although math anxiety tends to 

peak during assessments, its onset or 

intensity, is intricately connected to the 

math education strategies employed in the 

classroom (Luttenberger et al., 2018; 

Ganley & McGraw, 2016). 

While the impact of educational approaches 

is undeniable, additional factors merit 

consideration (Li et al., 2023; Haase et al., 

2019).  For instance, parents, may shape 

educational values and attitudes within the 

family, as conflicting beliefs about one’s 

math competency or the overall importance 

of mathematics by significant others, can 

substantially impact positive self-evaluation, 

and the general interaction with math; 

effectively prompting anxious 

characteristics (Ma et al., 2021; Hart et al., 

2016). In similar grounds, mathematics 

anxiety is also linked with the public 

perception of mathematics, as within a 

cultural discourse, it tends to differentiate 

from country to country (OECD, 2015; Lee, 

2009). To illustrate, Asian countries (e.g. 

Japan, Korea, Thailand), although exhibit 

higher mathematic competency and 

performance compared to Western society, 

they also display significantly higher levels 

of math anxiety, lower self-concept, and 

self-efficacy, as they are more likely to set 

high goals and assess themselves based on 

strict criteria. Conversely, Western 

university students have the propensity to 

embellish their capabilities, mostly due to 

enhancement bias; which pertains the 

tendency of some individuals to 

overestimate the positive qualities of their 

group or themselves, while underestimating 

their negative attributes or flaws 

(Luttenberger et al., 2018; Lee, 2009).  

Genetic variables are also recognized as 

mediating factors (Daches-Cohen et al., 

2021; Malanchini et al., 2020). Studies on 

monozygotic twins sharing 100% of their 

segregating alleles, indicate that 

mathematics anxiety retains a hereditary 

element as well, both in early adolescence 

(Wang et al., 2014), and early adulthood 

(Malanchini et al., 2017). On comparable 

terms, biological gender is also viewed as a 

mediating factor (Vos et al., 2023), with 

literature positing that female students 



Georgios Tsirimokos et.al. ‘Math is not for me’. investigating mathematics anxiety in secondary and higher 

education: a critical discussion of current practices and future recommendations 

 

                            International Journal of Science and Healthcare Research (www.ijshr.com)  239 

Volume 9; Issue: 2; April-June 2024 

exhibit higher levels of mathematical 

anxiety than males, both in secondary and 

higher education (Dowker et al., 2016; Bieg 

et al., 2015; Else-Quest et al., 2010). Yet, 

cross-sectional studies attribute this 

disparity greatly on stereotypical social 

norms and pressures, as females are almost 

anticipated to be less interested or adept in 

STEM (Science, Technology, Engineering, 

Mathematics) domains; indirectly 

encouraging them towards alternative 

academic courses (Rodriguez-Planas & 

Nollenberger, 2018; Ertl et al., 2017). 

Lastly, inherited predisposition to elevated 

levels of anxiety, described as the genetic 

tendency to perceive relatively mild 

situations as threatening ones, is 

significantly linked to fear of mathematics 

(Luttenberger et al., 2018). Nevertheless, it 

is important to distinct this issue from other 

anxious-oriented conditions with similar 

characteristics such as generalized anxiety 

disorder or specific phobia, as mathematics 

anxiety entails its own underlying 

framework and cannot be comprised of or 

reduced to other constructs (Cipora et al., 

2022). 

Accordingly, the structural symptomatology 

of mathematics anxiety builds up on several 

notions (Lukowski et al., 2019). 

Physiologically, when presented with a 

math-oriented stimuli, individuals may 

exhibit sweating, muscle tension, nausea, 

indigestion, shallow breathing, (Pizzie & 

Kraemer, 2021; Blazer, 2011), or hyper-

cardiovascular reactivity (Hunt et al., 2017). 

On that account, literature attempting to 

segregate this issue from other forms of 

anxiety (trait/state anxiety or general 

anxiety), posit that in many cases, physical 

symptoms appear to be present solely to the 

context of mathematics, and absent when 

non-mathematical, yet stressful stimulants, 

are at play (Lyons & Beilock, 2012). From a 

neuro-affective perspective, math anxiety is 

also related to hyperactivity in the fear and 

pain cerebral network, involving the insula 

(Artemenko et al., 2015) and the amygdala 

(Luttenberger et al., 2018). Strikingly, not 

the task per se, but the anticipation of it 

aligns with this neural hyperactivity (Lyons 

& Beilock, 2012). 

Considering cognitive and behavioral 

aspects, a surplus of studies instigates that 

worrying, the primary component of math 

anxiety, requires processing competence 

from the cognitive structure of working 

memory, which regulates the process and 

allocation of information (Živković et al., 

2023; Finell et al., 2022; Chow et al., 2021; 

Eysenck & Derakshan, 2011). Stress, by 

demanding working memory capacity, 

interferes with the efficient function of 

math-oriented tasks, and may elicit 

difficulty concentrating, frustration, or 

blanking out; effectively causing 

apprehension towards mathematical 

contexts (Passolunghi et al., 2016). 

Inevitably, these symptoms traverse towards 

behavioral domains including avoidance, 

procrastination, and reduced participation to 

math-related subjects; hence further 

exacerbating the existing symptomatology 

(Khasawneh et al., 2021; Paechter et al., 

2017). 

 

ADDRESSING MATHEMATICS 

ANXIETY 

In the light of the aforementioned adverse 

implications of mathematics anxiety 

towards numerous educational, socio-

cultural, and gene-environmental contexts, 

there is a keen interest of current literature 

towards strategies that address, prevent, or 

at least alleviate this complex issue (Klee et 

al., 2022; Passolunghi et al., 2020; 

Luttenberger et al., 2018). Psychological 

theory and research have provided 

significant insights of these interventions, 

which can be adopted by institutions and 

teachers (Marticion, 2021), be parental-wise 

(Ramirez et al., 2018), or implemented 

individually by the affected person 

(Moustafa et al., 2021). Accordingly, the 

focal point of this section is to critically 

discuss the proposed strategies of 

mathematics anxiety in secondary and 

higher education; considering the 

complexity of content, developmental 

changes, broader range of teaching methods, 
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transitioning to critical thinking, and the 

overall impact of mathematics on academic 

and career opportunities in this educational 

era (Huang et al., 2019; Maass et al., 2019). 

Curricular and institutional strategies may 

offer significant initiatives to address or 

minimize mathematics anxiety (Furner & 

Duffy, 2022; Iossi, 2007). Initially, retesting 

has been hypothesized over a prolonged 

period (Juhler et al., 1998), as an effective 

approach, producing striking results, in 

which 9 out of 10 college students improved 

their initial performance, and approximately 

80% of them reported that re-examination 

soothed their anxiety levels, even if they did 

not opt for the retest. This suggest that 

retesting, by providing an emotional safety 

net, counterbalances the paralyzing fear of 

failure. Moreover, self-paced learning, 

pertaining the idea in which students have 

more flexibility to set their own schedule 

and pace regarding upcoming assessments 

or produce assignments conducted over a 

period of time, is also viewed as a beneficial 

educational approach (Morris, 2019; Tang 

& Huang, 2019). On that account, a recent 

study by Gabriel and colleagues (2020), 

entailing a considerable sample size 

(N=14.481) produced compelling findings, 

in which institutions encouraging self-

regulating learning present significantly 

lower levels of mathematics anxiety and 

higher self-concept among their pre-tertiary 

students. This stands in logical grounds as 

self-paced learning, driven by autonomy and 

individualized progress, offers the 

opportunity for learners to enhance their 

preparation and gain a deep-seated 

understanding of mathematical concepts; 

thus, promoting a learning-centered 

ideology, over the strict memorization-

driven orientation of traditional approaches. 

Yet, in many cases academic faculties might 

view retesting or self-paced learning as “not 

viable options”, due to the strict timetables 

of college curriculums (Fergus & Petrick-

Smith 2022).   

To counter time limitations, online courses, 

that gained particular popularity in the 

Covid and post-Covid era by students, 

teachers, and the educational system as a 

whole, have also produced ameliorating 

effects (Li et al., 2023; Mendoza-Derling et 

al., 2021). Anonymity, greater control to 

individualized learning, access to nearly 

endless resources, and the reduction of in-

class performance stress or group pressure, 

might be some plausible justifications for 

the reduction of mathematics anxiety 

(Xhaferi & Xhaferi, 2020). However, while 

beneficial in certain aspects, online courses 

simply cannot overtake face-to-face 

interaction and their correlates, including 

immediate feedback from tutors, better 

grasp of mathematical topics, or support 

from peers (Taylor, 2004). In actuality, 

online courses might as well prolong 

mathematical stress, as anxious students 

could find the ideal opportunity to avoid 

stressful circumstances such as in-class 

assessments, tests, or group discussions of 

mathematical concepts, and consequently, 

generalize their symptomatology and 

amplify their difficulties in the long run 

(Choe et al., 2019). Considering both the 

advantages and the drawbacks, institutions 

should approach the “convenient” nature of 

online courses with a grain of salt, and 

utilize blended-learning tactics, that 

capitalize on the benefits of both approaches 

(Sharma & Sarkar, 2020; Lin et al., 2016). 

Instructional strategies employed by 

teachers, are also acknowledged as 

fundamental lines of action (Çelik, 2021; 

Beilock & Willingham, 2014). Students, 

especially in tertiary and pre-tertiary 

academic settings in which they are more 

cognitive developed, allow teachers to 

implement more sophisticated and nuanced 

methods to counter mathematics anxiety 

(Peng & Kievit, 2020). First and foremost, 

academics can initiate proactive open 

discussions about math anxiety with 

students; as at this age individuals might 

experience stress towards mathematics, 

without fully comprehending the underlying 

reasons for feeling this way (Wang et al., 

2021; Lorenzen & Lipscomb, 2021). By 

simply acknowledging the issue, educators 

create space for students to express their 
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concerns, and lay the foundation for more 

effective, tailor-made strategies to be 

established, such as cognitive restructuring 

(reframing anxious thoughts into more 

realistic ones; Ashcraft & Krause, 2007), or 

selective attentional and cognitive load 

management (guide students to focus on 

relevant task-related information; Posner & 

Rothbart, 2007); thus demystifying the 

emotional aspects of mathematics. 

Moreover, teachers should enhance 

students’ interest by relating mathematics to 

real-life situations (Blazer, 2011), use 

manipulatives and hands-on devices during 

learning (Iossi, 2007), and reduce 

stereotypes by making math interesting to 

both males and females (Smetackova, 

2015). However, although appealing, this 

form of psychoeducation might be short-

lived, if not adopted by the educational 

system and instructed upon teachers in a 

way wherein the latter, can correctly assess - 

and not misidentify - the issue, according to 

standardized instruments, such as the 

popular and practical Abbreviated Math 

Anxiety Scale (AMAS; for a review see 

Hopko et al., 2003). 

Parents are also playing an integral part in 

mathematics anxiety, as to a great extent 

students’ attitudes towards mathematics are 

typically a reflection of their parents’ 

mindset and aspirations towards education 

in general (Kiss & Vukovic, 2021; Maloney 

et al., 2015). Accordingly, constructive 

strategies mainly revolve around creating a 

positive environment and making math-

learning an enjoyable and productive 

experience. To be precise, parents need to 

inspect and ideally overcome their own 

possible negative attitudes towards math by 

seeking support and psycho-educating 

themselves, and not “pass” their own 

discomfort and tension to their children; 

especially in the secondary and higher 

education era, wherein the complexity of 

mathematics typically surpasses parental 

knowledge to the subject. This is of 

particular importance, as it illustrates how 

math anxiety can be induced, not genetically 

which is mostly the case in anxiety-related 

conditions, but through dysfunctional 

modelling behaviors (Demirtaş & Uygun-

Eryurt, 2022; Passolunghi et al., 2020; 

Blazer, 2011). Moreover, parents ought to 

not limit their offspring mathematical 

potential, but also be mindful of not burden 

them with unrealistic and demanding 

expectations for their success (Vanbinst et 

al., 2020). This balanced approach can 

facilitate support and encouragement, that 

positively influences students’ attitudes 

towards mathematics, and their overall 

potentials to their pragmatic proficiencies 

(Cavanaugh, 2007). Lastly, parents can also 

de-escalate the emotional impact of 

mathematics by demonstrating positive and 

enjoyable ways that it is used, including 

sports, gaming, music, or various hobbies; 

as in most cases math is associated with 

negative undertones like unpaid bills, depts, 

failed exams, or boring practicalities 

(Blazer, 2011).  

Be that as it may, not all students have 

parents, nor all parents possess the adequate 

skills to implement or even adhere to these 

propositions, and correspondingly, 

individualized strategies assume 

importance, to autonomously aid students 

(Dowker et al., 2016; Jiang et al., 2021; 

Luttenberger et al., 2018). One of the most 

straightforward approaches for students, is 

to practice math consecutively, as repetition 

reinforce automation. Under these 

circumstances, information can be recalled 

effortlessly and accurately; thus, allaying 

mathematics anxiety by fostering familiarity 

and confidence (Blazer, 2011).  Still, this is 

easier said than done, as individuals are 

naturally and instinctively inclined to avoid, 

or when pertaining to educational settings, 

procrastinate situations that stress them. 

However, it is crucial to be recognized that 

taking intentional and proactive actions, like 

addressing negative beliefs, building self-

efficacy, and seeking help when necessary, 

is essential to counter mathematics anxiety 

(Maghfiroh & Pradipta, 2023). In addition, 

suitable study techniques, such as reserving 

adequate time for study throughout the day, 

resisting distractions, identifying the most 
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optimal time-of-day for learning, or 

refraining from over-studying, are also 

beneficial approaches that alleviate 

mathematics anxiety, as they create a sense 

of stability and routine. (Blazer, 2011; 

Hogan et al., 2009; Furner & Berman, 

2003). In essence, most literature in 

individualized approaches suggest that 

students should not view mathematics 

anxiety as an emotional scapegoat, but 

rather simply keep a positive mindset, 

acknowledge possible difficulties, and 

redirect their energy into formulating a plan 

to overcome them. Yet, although logical, 

these implications might be an 

oversimplification of the problem without 

proper assistance (Iossi, 2007). 

Consequently, psychotherapeutic 

intervention emerges as a strongly 

suggested approach to aid students alleviate 

these challenges (Shafiq et al., 2020; Haase 

et al., 2019). Initially, the key characteristics 

of mathematics anxiety, including emotional 

turmoil, helplessness, panic, and cognitive 

disarray, align with the criteria for specific 

phobia, and therefore, can be treated 

accordingly (Cipora et al., 2022; Ashcraft & 

Ridley, 2005). By viewing math anxiety 

from this perspective, therapists can utilize 

significantly effective cognitive-behavioral 

tactics such as the frequently employed 

method of systematic desensitization, in 

which students – within the structured and 

supportive environment of a therapeutic 

session – are gradually exposed to stressful 

math-oriented stimuli, while trying to 

maintain a relaxed phyco-emotional manner 

(Aliyu et al., 2023; Akeb-Urai et al., 2020). 

This notion is backed by recent studies 

showcasing that, when exposed to numeric 

problems, students with elevated levels of 

mathematics anxiety exhibit significantly 

similar brain activation patterns, observed in 

individuals with other type of phobias being 

conferred with their corresponding phobia-

associated cues (Pizzie & Kraemer, 2017). 

Additional approaches may include 

mindfulness-based interventions that help 

students being present in-the-moment and 

accept their emotional responses to 

mathematics (Cassady, 2011), or expressive 

therapies in which through art and 

psychodrama, students may express their 

emotions in a non-threating way (Zettle, 

2003). However, although beneficial, these 

approaches are considered to have 

significant time and economic constraints; 

whereas cognitive-behavioral therapy by 

addressing the core difficulties of the issue 

directly, is more inclined towards rapid 

results (Stiles et al., 2008). 

 

RECOMMENDATIONS 

Considering the explored strategies, certain 

optimal recommendations emerge for 

educational practitioners to acknowledge, 

and potentially incorporate into their 

existing skillset, and consequently, counter 

the negative impact of mathematics anxiety. 

Admittedly, as heavily outlined by the 

current paper, instructional strategies 

employed by teachers, play a crucial role 

into ameliorating or when the 

implementation is flawed, aggravating math 

anxiety. This argument is grounded in the 

fundamental notion that teachers serve as 

linking elements between institutional 

guidelines and students; and therefore, can 

affect – to a certain degree – both ways 

(Dowker et al., 2016). In turn, this levitates 

them to a standpoint of both responsibility 

and power, as they can provide guidance 

and mentorship to students struggling with 

mathematics anxiety, while fostering a 

growth mindset. Additionally, by sharing 

their experiences, insights, and real-life 

data, teachers can also influence 

institutional committees to consider, and 

ideally implement more informed and 

effective policies to this issue.  

Of equal importance, if not greater, parental 

strategies are highly recommended, as 

parents are typically the offspring’s “first 

and most sustained teachers” (Maloney et 

al., 2015). One of the key factors of why 

parental approaches produce such profound 

impact to educational attitudes is based on 

the dynamics of the parent-child 

relationship and the underlying educational 

values shaped by it; as they are usually the 
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models that their children try to imitate and 

correspondingly, can set expectations, 

encourage curiosity, and communicate the 

importance of mathematical education and 

its value for future opportunities. However, 

the main reason that teacher and parental 

approaches towards mathematics anxiety are 

specifically recommended, is because they 

can be mutually compatible within the same 

time-space discourse; meaning that, teachers 

and parents possess a unique, yet 

interdependent role to educational 

upbringing. This is a crucial piece of 

information for practitioners, as when 

teachers and parents align their instructional 

strategies, they foster consistency and 

continuity which reinforces the protective 

barriers against mathematics anxiety, both 

in school and at home. By providing a sense 

of stability and coherence, these 

propositions can somewhat balance out the 

barrage of developmental and social 

changes of students in secondary and higher 

educational period. 

Future research is recommended to re-

evaluate the assumptions proposed in the 

current study by admitting however, that 

additional factors deserve exploration. For 

example, longitudinal studies should 

investigate this paradigm in order to provide 

insights concerning the long-term 

effectiveness, not only of the appropriate 

remedy measures towards mathematics 

anxiety, but also of the underlying 

antecedents that seemingly contribute to its 

onset. In addition, the cultural context as 

well as the impact of socio-economic factors 

should be equally represented in upcoming  

literature, as worldwide, not all students 

have access to the same resources or 

technology integration tools, nor all cultures 

identify mathematics anxiety as an issue 

worth considering, let alone addressing. 

Lastly, neurological aspects of mathematics 

anxiety strategies are largely unexplored; 

yet brain imaging research could be 

catalytic in understanding the neural 

correlates of mathematics anxiety, and more 

importantly how interventions may impact 

the cerebral structure. This could facilitate a 

deep-seated understanding of the topic from 

a pathophysiological perspective. Although 

briefly touched upon in the present paper, 

alternative assessment methods, gender 

differences, or psychotherapeutic 

interventions may warrant independent 

examination to fully ascertain their 

significance. These directions for future 

research, alongside the implications 

produced by the current study, suggest that 

mathematics anxiety is a challenge that 

conceals hidden depths, and addressing it 

should be prioritized to enable proactive and 

early interventions. 
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