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ABSTRACT 
 

Mathematics anxiety, an intense emotional feeling of apprehension that manifests when 

one engages in mathematical tasks often results in low achievement in mathematics. 

Evidence from literature has shown that secondary school students in the Ibadan 

Metropolis, Nigeria, exhibit mathematics anxiety. Previous studies focused more on 

predictors of mathematics anxiety than on interventions. This study, therefore, was 

designed to investigate the effects of Mindfulness Technique (MT) and Systematic 

Desensitisation (SD) in the management of mathematics anxiety among secondary school 

students in the Ibadan Metropolis, Nigeria. The moderating effects of gender and 

mathematics self-efficacy were also determined. 
 

The study was anchored to Deci and Ryan’s Self-Determination Theory, while the 

pretest- posttest control group design with a 3x2x3 factorial matrix was adopted. The 

multistage sampling procedure was used. The simple random sampling technique was 

used to select three (Ibadan North East, Ibadan North and Ibadan South East) out the five 

Local Government Areas (LGAs) in the Ibadan Metropolis. Three schools (one from each 

LGA) were randomly selected. The students in the selected schools were screened with 

Dave Wood Mathematics Anxiety Scale (α=.74) and those who scored 50 points 

benchmark and above were selected and assigned to MT (35), SD (36) and control (32) 

groups. The instruments used were Betz Mathematics Anxiety (α=.89),Betz and Hackett 

Mathematics Efficacy(α = 0.81) scales, and instructional guides. The intervention lasted 

eight weeks. Data were analysed using descriptive statistics, Analysis of covariance and 

Scheffe Post-hoc test at 0.05 level of significance.  
 

The majority (65.0%) of the participants were female. There was a significant main effect 

of treatment on mathematics anxiety (F(2;85) = 3.77; partialῆ2 = 0.08). The participants in 

the MT had the least mean score (36.28) on mathematics anxiety, followed by those with 

SD (42.27) and the control (48.56) groups. There was a significant main effect of 

mathematics self-efficacy on mathematics anxiety (F(2;85) = 4.81; partial ῆ2 = 0.10).The 

participants with high mathematics self-efficacy had the least mathematics anxiety mean 

score (32.33), followed by those in the moderate (43.50) and low (44.53) mathematics 

self-efficacy groups. There was a significant interaction effect of treatment and 

mathematics self-efficacy on mathematics anxiety (F(4;85)
= 4.08; partialῆ2 = 0.16) in 

favour of the participants with high mathematics self-efficacy (32.33) in the MT group. 

There was no significant main effect of gender on mathematics anxiety. The two-way 

interaction effect of treatment and gender as well as the three-way interaction effect were 

not significant. 
 

Mindfulness and systematic desensitisation techniques reduced mathematics anxiety of 

the secondary students, in the Ibadan Metropolis, Nigeria with special attention to 

mathematics self-efficacy. Educational and counselling psychologists should utilise these 

interventions to manage mathematics anxiety among the public secondary school 

students. 

Keywords:  Mathematics anxiety, Mathematics self-efficacy, Mindfulness technique, 

Systematic desensitisation 

Word count:  446 
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CHAPTER ONE 

INTRODUCTION  

1.1 Background to the Study  

Mathematics is one of the core subjects offered by all students in the secondary 

school as it also manifests in many courses till tertiary levels of education (National 

Policy on Education, 2013). The compulsory nature of Mathematics carries with it the 

assumption that the knowledge of the subject is essential for all members of our society. 

Taiwo (2014) notes that indeed, no nation that wants to develop scientifically and 

technologically neglects the mathematical component of her school curriculum. The 

increasing attention given to Mathematics stems from the fact that without Mathematics, 

there is no science, without science, there is no modern technology and without modern 

technology, there is no modern society. 

The learning and teaching of Mathematics all over the world, most particularly in 

the developing countries like Nigeria, has been of great concern to the generality of the 

people. The reason is not far from the fact that a number of events in the educational 

world have made people to realize the indispensable role that the knowledge of 

Mathematics can play in the life of every individual in the world today. It has been 

observed that Mathematics is indispensable because it has substantial application of all 

subjects, especially more in Science and Technology. This is responsible for the status of 

the subject as a core and compulsory subject for students in primary and secondary 

schools in Nigeria. 

Indeed, the evolution of Information and Communication Technology (ICT) 

derives a lot from Mathematics. The subject of Mathematics is very important to all 

human existence because it is all about finding solutions to problems. Several studies 

have established the role that Mathematics can play in the study of other school subjects 

(Olowojaiye, 1998a; Baiyelo, 1998) and also affirm that the depth of mathematical 

knowledge of an individual dictates and widens the post-secondary educational and 

career options one would take. Furthermore the study of Mathematics was established to 
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produce a competent person who is able to apply knowledge of Mathematics in everyday 

life effectively and responsibly in solving problems and making decisions. Despite the 

increasing importance of Mathematics, it is very disappointing to note that students’ 

performances in the subject in both internal and external examinations have remained 

consistently poor (Muraina, 2016). Mathematics educators have put up noble and spirited 

efforts aimed at identifying the major causes of the decline in the students’ performance 

in Mathematics in Nigerian school systems. With all these noble efforts, the problem of 

students’ poor achievement in Mathematics has continued to rear its ugly head in the 

nation’s public examinations. To substantiate this claim, the results of students in 

Mathematics in the West African Senior School Certificate (WASSCE) from 2010 to 

2020 are presented in the table below.  
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Table 1: ANALYSIS OF WAEC RESULTS IN MATHEMATICS (2010 – 2020) 

Year  Total number 

of candidates 

who sat the 

examination 

Number of 

candidates 

who 

obtained 

(A1-C6) 

Percentage 

of those 

who 

obtained 

(A1-C6) 

Number of 

Students 

with  (D7- 

F9) 

Percentage 

of Students          

with   (D7- 

F9) 

Number of 

Unreleased 

Results  

Percentage 

of 

Unreleased 

Results 

2010 1,351,557  409,116 30.27 892,298 66.02 50,143 3.71 

2011 1,540,250 415,251 26.96 1,029,041 66.81 95,958 6.23 

2012 1,675,224  628,879 37.54 949,182 56.66 97,163 5.80 

2013 1,543,683   638,930 41.39 799,937 51.82 104,816 6.79 

2014 1,692,435  638,217 37.71 910,192 53.78 144,026 8.51 

2015 1,593,442  550,694 34.56 911,449 57.2 131,299 8.24 

2016 1,544,234  483,191 31.29 949,704 61.5 111,339 7.21 

2017 1,471,151 443,699 30.16 921,529 62.64 105,923 7.20 

2018 1,572,396 511,186 32.51 938,878 59.71 122,332 7.78 

2019 1,590,173 544,316 34.23 920,551 57.89 125,306 7.88 

2020 1,538,445 510,302 33.17 911,683 59.26 116,460 7.57 

Source: Test Development Division, West African Examination Council (WAEC) 2021 
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In daily life, the perception is that Mathematics is very important but viewed as a 

difficult subject. Yang (2014) asserted that to many people “MATH” is a scary four 

letters word; they don’t like it or feel they are good at it’. This has to do with 

preconceived notions about Mathematics and the anxiety several individuals have for 

Mathematics. 

Anxiety is a subjective feeling of unease, discomfort, apprehension or fearful 

concern accompanied by a host of autonomic and somatic manifestations. It is a normal, 

emotional, reasonable and expected response to real or potential danger.  Anxious people 

are likely to have intrusive thoughts about how badly they are doing, which may distract 

attention from the task or problem at hand and overload working memory resources. It 

has been found in many studies over the years that general anxiety as a trait is associated 

with working memory deficits (Berggren and Derakhshan, 2013).  

Mathematics anxiety is an intense emotional feeling of anxiety that people have 

about their ability to understand and do Mathematics. Thus, Mathematics anxiety has 

consistently been proven to be debilitating on Mathematics achievement (Preston, 2008). 

Students who suffer from Mathematics anxiety feel that they are incapable of doing 

activities and classes involving Mathematics. They therefore tend to perform poorly on 

Mathematics tasks (Finlayson, 2014; Nunez-Pena, Pellicioni, and Bono, 2013). Such an 

experience can leave a student believing he or she is deficient in Mathematics. This belief 

can actually result in poor performance, which serves as confirming evidence to the 

students.  

The concept of Mathematics anxiety is referred to as feelings of tension and 

anxiety that interfere with the manipulation of mathematical problems in a wide variety 

of ordinary life and academic situations. It is also described as a person’s negative 

affective reactions to situations that involve Mathematics, numbers, and calculations. 

These reactions range from mild to severe and could manifest through feelings of panic, 

discomfort, flurry, avoidance, fear of failure, a blank mind, and helplessness (Bekdemir, 

2010). Mathematics anxiety could weaken an individual’s state of mind and eventually 

progress to Mathematics avoidance and Mathematics phobia, resulting in low 

achievement in Mathematics. There is a negative relationship between students’ 

Mathematics anxiety and Mathematics achievement (Khatoon and Mahmood, 2010; 
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Merritt, 2011). According to Ashcraft and Moore (2009), Mathematics anxiety is a 

significant impediment to Mathematics achievement, one that affects a considerable 

portion of the population and one that merits serious attention both in terms of assessment 

and intervention.  

Similarly, Mathematics anxiety was defined as the level of discomfort that occurs 

among students in response to situations involving mathematical tasks, which is seen as a 

threat to their self-ability. It is a construct that involves cognitive and affective 

behaviours. This construct is related to personality type, negative attitudes toward 

Mathematics, Mathematics avoidance, Mathematics background teaching behaviour, 

achievement levels, lack of confidence and negative experiences in school (Sloan, Daane, 

and Giesen, 2002). Putch (2002) described Mathematics anxiety as a repetitive process 

that is based on information gathered by individuals from their surroundings. This 

information is accumulated and becomes the personal experience of individuals which 

finally informs their beliefs toward Mathematics. These beliefs produce behavioural 

situations to escape Mathematics because of an overriding fear of being unable to master 

Mathematics. 

According to Putch (2002) teachers, peers, and parents are responsible for 

triggering anxiety among students of Mathematics, if students perceive that” 

Mathematics is difficult” during their formative years, Mathematics anxiety will be 

triggered. Due to the presence of Mathematics anxiety, such students will strive to escape 

from any situation that involves Mathematics and strengthen their belief that they are not 

capable and lack the knowledge to engage in Mathematics and the students will continue 

to lose confidence in their Mathematics skills as a result. Although these students will 

continue their course of study in Mathematics, most likely failure will again occur 

because of their prescribed belief system (Effandi, Normalizam, Nur and Ayu, 2012). 

Mathematics anxiety can be a disabling condition, causing humiliation, resentment, and 

even panic, students who experience mathematical problems have their mind go 

completely blank and feel they cannot do it. Mathematics anxiety has to do with a sense 

of discomfort while required to work on mathematical problems and with fear and 

apprehension to specific Mathematics-related situations. Studies point out a host of 

factors associated with Mathematics anxiety. These variables range from environmental 
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factors such as family pressure for higher achievement, to intellectual factors as learning 

styles or to personality factors such as low self- esteem (Taiwo, 2014).  

In other words, Mathematics anxiety is a multifaceted construct with affective and 

cognitive dimensions. Personality, self-concept, self-esteem, learning style, parental 

attitudes, high expectation of parents, negative attitudes toward Mathematics, avoidance 

of Mathematics, teachers’ attitudes, ineffective teaching styles, negative school 

experiences and low degree of achievement in Mathematics are among the concepts and 

constructs related to Mathematics anxiety. Negative school experiences might also 

contribute to the development of Mathematics anxiety. For example, teachers’ 

threatening and authoritarian attitudes could lead to fearsome classroom climate in which 

students might hesitate to ask questions or answer the teachers’ questions. Furthermore, 

students fearing their Mathematics teacher might have a conditioned reaction to 

Mathematics as well. Observing teachers Mathematics homework as punishment could 

also cause students to perceive Mathematics as unpleasant. As punishment is inherently 

negative, extra Mathematics assignment as punishment could play a role in cultivating 

negative attitude toward Mathematics in students who receive the punishment as well as 

those who witness it. Low grades or failure in Mathematics could also lead to 

Mathematics anxiety or exasperate students’ exiting levels of anxiety for Mathematics 

(Bursal and Paznokas, 2006). 

According to Hughes (2016), Mathematics anxiety was related to students’ 

feelings such as tension, panic and fear towards Mathematics. Students with Mathematics 

anxiety will avoid facing with situations related to Mathematics. Kargar, Ahmad Tarmizi 

and Bayat (2010) said that students that had anxiety in Mathematics may be influenced 

directly by not attending Mathematics classes and this can reflect on their ability to solve 

Mathematics problems. Students with high anxiety in Mathematics will not perform well 

in Mathematics tasks since they were not interested in Mathematics. The level of anxiety 

in Mathematics was different among students. Some of them may have a high level of 

anxiety and they will become nervous when dealing with Mathematics problems (Puteh 

and Khalin, 2016). 

The impact of Mathematics anxiety varies based on each individual student. 

Students who suffer from higher levels of Mathematics anxiety typically develop 
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negative attitudes and emotions toward Mathematics. The most severe consequence of 

Mathematics anxiety is a decreased level of mathematical achievement. Cates and 

Rhymer (2003) found that students with higher levels of Mathematics anxiety had 

significantly lower computational fluency in all areas of mathematical computations; 

these students, in turn, had lower levels of achievement in Mathematics. Ashcraft and 

Ridley (2005) found that individuals who suffered from Mathematics anxiety experienced 

a physical reaction to Mathematics that can be likened to pain. As a result, they generally 

avoid Mathematics, mathematical courses and career paths that require the mastery of 

some mathematical skills. Lyons and Beilock, (2012) found that these individuals, avoid 

Mathematics as natural a response as avoiding pain, since, to them, even the mere 

anticipation of being confronted with a mathematical problem can be painful.  

Researches have been done to investigate the extent of Mathematics anxiety at the 

secondary level (Aremu, 2014; Taiwo, 2014; Effardi Zakaria, 2012). Research has shown 

that Mathematics anxiety is one of the psychological factors that affect Mathematics 

achievement. Students who are weak in Mathematics worry while attempting to use 

Mathematics skills to solve problems (Mohamed and Tormizi, 2010; Aremu, 2003), the 

findings of March and Topia (2002) indicate that students with low levels of Mathematics 

anxiety feel more excited, more confident and highly motivated to learn Mathematics 

when compared to students who have high anxiety levels. Mathematics anxiety is one of 

the most serious limitations to education. Many children and young adults develop a fear 

for Mathematics while they are in school.  

Failure in Mathematics, fear and anxiety about it could cause extreme feelings of 

dislike about Mathematics. Indeed, Hopko, Mahadevan, Bare, and Hunt (2003) observed 

that persons with Mathematics anxiety make more mistakes in dealing with mathematical 

problems. Such mistakes lead to lower grades in Mathematics which in turn increases 

anxiety about Mathematics. As such, the vicious cycle of anxiety, failure and anxiety is 

perpetuated. Mathematics has been viewed as an inherently difficult subject. Many 

students are unable to see its practicality and teachers seldom attempt to make the 

connections. It was also observed that due to its cumulative and sequential nature, when 

students missed out something along the way, it is likely that they may never fully 

comprehend it. Furthermore, some students have repeatedly performed poorly, leading to 
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loss of self-confidence and increased tension. The problem of Mathematics anxiety has 

been having ripple effects on the major goals and objectives of the school and needs very 

urgent attention. Studies have been carried out locally on the management of 

Mathematics anxiety among students. For instance, Falaye and Okoiye (2011) researched 

on effect of cognitive restructuring and systematic desensitization in the management of 

Mathematics phobia among secondary school students and Taiwo (2014) investigated the 

effects of Numerical Cognition and Emotional Freedom Techniques (EFT) on 

Mathematics anxiety and achievement among students of selected secondary schools. 

Similarly, Yiyinola, (2009) Muraina, (2016) and Oladosu, (2021) have all conducted 

researches on management and reduction of Mathematics anxiety, yet, the problem 

continues unabated. This study therefore, investigates the effects of Systematic 

desensitization and Mindfulness Techniques in the management of Mathematics anxiety 

among secondary school students in Ibadan metropolis. 

Systematic desensitization means decreasing one’s level of anxiety or fear very 

gently and gradually. Systematic desensitization (SD) is a behaviour modification 

technique developed by Joseph Wolpe in 1958, 1969, 1973 and 1982 respectively. Joseph 

Wolpe was not the first to suggest the use of the behavioural technique, but he is 

generally credited with perfecting it and applying it to the treatment of anxiety disorders. 

The behavioural approach differs significantly from psychoanalytic thinking in that it is 

not concerned with the unconscious sources of the problem or with repressed conflicts. 

The fundamental idea of Systematic desensitization is realization that one has learned an 

ineffective behaviour (the phobia), and now it must be unlearnt. This formed the basis for 

Wolpe's method for the treatment of phobias. 

Systematic desensitization is a type of behavioural therapy based on the principle 

of classical conditioning. This therapy aims to remove the fear response of a phobia and 

substitute a relaxation response to the conditional stimulus gradually using counter 

conditioning (McLeod, 2015). Selection of systematic desensitization for this study stems 

from the relative effectiveness over other single therapeutic strategies in phobia 

management (mathophobia) as attested by available data (Kleinkneck 1986). For 

example, Barer (1968) used systematic desensitization to modify mathophobia among 

students. The treatment operates on the belief that relaxation and anxiety cannot exist 
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simultaneously, thus a client that can relax comfortably in anxiety-provoking imagination 

would feel less anxious in real life situation. 

Systematic desensitization in the context of Mathematics anxiety may be defined 

as a gradual exposure to the mathematical concepts that are causing students to become 

distressed and teaching them how to cope with that fear they are dealing with. Each time 

students are exposed to the Mathematics they fear, they should improve in their 

techniques in coping with their anxious feelings. Being able to talk about their history 

with math and releasing their anger, hatred and fear of the subject may be therapeutic in 

nature and then eventually students can work toward, come to terms with this anxiety, 

and overcome it. Through these types of counseling approach, students will be able to 

come to understand that their anxiety was a learned behaviour i.e they were not born with 

these feelings toward math, and that they can be taught to overcome them by consistently 

implementing their self-monitoring strategies to become less anxious. 

Systematic Desensitisation (SD) is based on the principle of classical conditioning 

by Wolpe in the 1960s. SD as a method has consistently proven to be effective in the 

treatment of anxiety and phobias (Richmond, 2017). Systematic Desensitisation (SD) has 

been found to be effective in reducing test anxiety among Nigerian Secondary School 

students (Anyamene, Nwokolo and Azuji, 2015; Abood and Abumelhim, 2015; Askhia, 

2014; Otta and Ogazie, 2014; Egbochuku and Obodo 2005 and Egbochuku, 1998).  

The word ‘mindfulness’ was first coined from the Buddhist/Pali term ‘sati’ 

around 1881 (Gethin, 2011), although mindfulness has been practised by Buddhists for 

over 2500 years (Black, 2011). Kabat-Zinn is the leading pioneer for modern day 

Western mindfulness, defining it as “paying attention on purpose, in the present moment 

and non-judgmentally” (Kabat-Zinn, 2006, p.145). The mindfulness is a purposeful and 

nonjudgmental consciousness of what is obtainable or experienced at the present 

moment. Mindfulness Technique is aimed at increasing adolescents' awareness and 

knowledge of their status, including their academic status, and makes an individual aware 

that he is weak in a particular course, and this awareness helps to practice and, 

consequently, master further and it has been found to be effective in reducing students' 

Mathematics anxiety. Mindfulness is to fully focus on the present experiences in a 

purposeful and non-judgmental way. These experiences include human thoughts and 
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feelings that are accepted only as transient mental phenomena and, unlike cognitive 

behavioural methods, they are accepted without any need for content analysis or 

changing them. Mindfulness Technique helps people to accept their thoughts and feelings 

as they appear. Accordingly, mindfulness results in reduced rumination and thereby, 

reducing the anxiety and negative mood (Jain, et al. 2007).  

Baer, Smith, Hopkins, Krietemeyer, Toney (2006) proposed a model of 

Mindfulness which includes five different facets of observing, describing, acting with 

awareness, non-judging of inner experience, and non-reactivity to inner experience 

(Sadjadian, 2015). Mindfulness is an unintentional contemplation with regard to the 

present and current events. It can also be considered as the ability to self-regulate 

attention and direct it towards an experience. Accordingly, the thought-out adjustment of 

attention is the central component of mindfulness Technique. In essence, mindfulness is a 

method of directing attention to the present moment sensations and perceptions as 

opposed to rumination about the past or anxiety about the future. 

Mindfulness interventions are increasingly used in a school setting (Glomb, 

Duffy, Bono, and Yang, 2011).  The goal of using a mindfulness-based intervention to 

decrease test related stress and anxiety is to allow students to develop the skills to pay 

attention to what is happening in the moment, both internal thoughts and bodily 

sensations, as well as external stimuli, including their physical and social environment. 

Improvements in third grade-standardized testing with school-based mindfulness 

interventions have shown to be beneficial in other studies. Increased mindfulness results 

in increased self-regulation of thoughts, emotions, behaviours, and physiological 

reactions, which increases the ability to facilitate learning by enhancing cognitive, 

psychological, and physiological functioning (Glomb, Duffy, Bono, and Yang, 2011).  

Implementing early intervention can reduce anxiety and stress while teaching students 

new skills.  These new skills can reduce test related anxiety and stress and improve 

student performance. 

The two main components of mindfulness are present-moment awareness and 

acceptance, with the latter being especially useful for students suffering from anxiety. 

The acceptance approach teaches individuals to be aware of both positive and negative 

feelings but to react nonjudgmentally. Instead of fixating on the thoughts, they are 
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encouraged to let them pass without interference. Some of the benefits that have been 

attributed to mindfulness practice include: enhanced skill in concentration, improved 

memory, greater flexibility when responding to events, and increased “self-insight, self-

regulation, compassion, wisdom and other outcomes” (Crowley and Monk, 2017). The 

use and acceptance of mindfulness as an intervention technique to address anxiety and 

other attention problems in school settings has continued to increase over the last two 

decades.   

The moderating variables of this study are gender and Mathematics self-efficacy. 

There is no consensus regarding gender differences in Mathematics anxiety. A number of 

studies reported females are more anxious about Mathematics than males (Bonnstetter, 

2007). Also, Ashcraft (2002) found that girls display a higher level of Mathematics 

anxiety than do boys. Ma (1999) stated that gender differences in Mathematics anxiety do 

not appear until the end of elementary grades, while this difference becomes stronger 

among high school and college students where female students have higher anxiety. On 

the other hand, some researchers reported no difference or minimal differences between 

Mathematics anxiety levels of males and females (Birgin, Baloglu, Catlioglu, and 

Gurbuz, 2010). Even in a more recent study, Olmez and Ozel (2012) reported that 

secondary school males were significantly more anxious than females. 

Self-efficacy is the term used to describe how one judges personal competence to 

complete task and reach a goal (Ormords, 2006).  It is the belief in one’s ability to 

succeed in certain situations and thus has a major influence on how challenges are 

approached.   Persons with strong self-efficacy are more confident in their capacity to 

execute tasks.  Self-efficacy affects every area of human endeavour, determining the 

belief individual holds regarding his or her power to affect situations and face challenges 

completely (Schwarzer, 2005). Mathematics self-efficacy is commonly defined as 

individuals’ beliefs or perceptions regarding their abilities in Mathematics. Hackett and 

Betz (1989) defined Mathematics self-efficacy as ‘‘a situational or problem-specific 

assessment of an individual’s confidence in her or his ability to successfully perform or 

accomplish a particular [Mathematics] task or problem’’ (262). Pajares and Miller (1995) 

also remarked that the confidence assessment should consist of students’ judgments of 

their confidence to solve specific problems rather than of global confidence statements 
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infused with personal judgments of self-worth. In specific areas, such as Mathematics or 

science, high levels of self-efficacy can encourage increased interest in the subject, which 

in turn leads to increased achievement, and a continued path down the Mathematics or 

science pipeline (Wang, 2013). In a nutshell, Mathematics self-efficacy can have positive 

or negative effect on Mathematics achievement and anxiety. 

It is a known fact that, Mathematics is an important core and compulsory subject 

in the secondary school curriculum and as such, it is expected that much importance and 

seriousness should be attached to the subject by all students. However, many students do 

not perform optimally in Mathematics as a result of many factors, one of which is 

Mathematics Anxiety.       

Mathematics anxiety could lead to inability of students to have incomplete subject 

combination.  A science student who fails Mathematics would not be able to gain 

admission into higher institutions of learning.  Even, those who plan to study courses in 

humanity like Law, Languages and Mass Communication must have a credit pass in 

Mathematics as prerequisite for their admission. Equally, Mathematics as a bedrock of 

science and technology in the modern society requires students who are mathematically 

inclined.  Dearth of these set of students could leads to low technological development.  

Another problem of Mathematics anxiety is the tendencies of the students to be involved 

in examination malpractices, a situation that results into low self- esteem and 

stigmatization.  In the same vein, the syndrome also leads to waste of time and resources 

where students keep repeating and registering the subject. All these equally subject the 

parents to psychological trauma, worry and anxiety. Teachers of Mathematics equally are 

not left out of this anxiety. Teachers and school authorities may also devise ways of 

illegally assisting the students to pass the examination, because of the bad image the 

failure of students will create for the school. This is a common phenomenon and 

occurrences in private secondary schools.  

It is then the opinion of this researcher that, since Mathematics is a core and 

compulsory school, subject, students cannot run away from the subject.  It is the duty of 

the teachers, counseling psychologist and other stakeholders to proffer solutions to this 

malady among the students. Despite the fact that some researchers Akinsola (2002), 

Taiwo (2014) and Muraina (2016) among others have conducted researchers into 
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Mathematics anxiety, the anxiety and failure still persist and this has created great gap in 

the academic performance of students in Mathematics.  Based on the above, the 

researcher intends to empirically investigate the effect of systematic desensitization and 

mindfulness techniques in reducing Mathematics anxiety among secondary  school 

students in Ibadan, Nigeria. 

 

1.2 Statement of the Problem  

Mathematics is a universal subject, so much a part of life that anyone who is a 

participating member of society must have a considerable knowledge about. The subject 

is so important that without a credit pass in Mathematics, secondary school students 

cannot move or promote from one class to the next. It has been observed that students shy 

away from the study of Mathematics, even though it is the bed rock of science and 

technology, and this is partly due to Mathematics anxiety.  

Mathematics anxiety which refers to the feelings of tension and anxiety that 

interfere with the manipulation of mathematical problems in a wide variety of ordinary 

life and academic situations leads to the negative attitudes and poor performance in 

Mathematics. It is one of the affective reactions to learning Mathematics, and has 

received a large amount of attention from researchers. As a result of Mathematics 

anxiety, secondary school students strive to escape from any situation that involves 

Mathematics and strengthen their belief that they are not capable and lack the knowledge 

to engage in Mathematics. Thus, the students continue to lose confidence in solving 

Mathematics problems. It can be a disabling condition, causing humiliation, resentment, 

and even panic, students who experience Mathematics anxiety have their mind go 

completely blank and feel they cannot do it whenever they come in contact with any 

work that involves numbers. A lot of students in Nigeria have been deprived of certain 

professional and personal opportunities when they become graduates simply because they 

fear or perform poorly in Mathematics. 

Research on Mathematics anxiety consistently demonstrates that the low-anxious 

students outperform their highly-anxious peers in Mathematics (Hembree, 1999). 

Although the cause of Mathematics anxiety still cannot be identified clearly, the 

consequences of being anxious reported low achievement in Mathematics, avoidance of 
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taking Mathematics courses, pursuing Mathematics as a college major, or even pursuing a 

Mathematics-related career path. Mathematics anxiety is usually linked to prior negative 

Mathematics experience. This could include being punished by present or past teachers 

for failing to solve or understanding mathematical concepts, having a bad grade in 

Mathematics at school, a lack of encouragement from parents or teachers, and/or a lack of 

positive role models. These prior negative experiences with Mathematics are often 

transferred and result in a lack of understanding of Mathematics. Though, a number of 

solutions have been suggested to help reduce Mathematics anxiety, the problem still 

continues to persist especially in secondary school and colleges. 

Despite several kinds of efforts by individuals and government agencies in 

response to the consistent poor performance in Mathematics in the West African Senior 

School Certificate Examination (WASSCE) and National Examination Council (NECO), 

the country continues to witness the poor performance in the subject. The problem of 

Mathematics anxiety needs to be addressed for the achievement of the major goals of the 

school. This study therefore, investigates the effects of Systematic Desensitization and 

Mindfulness Techniques in reducing Mathematics anxiety among secondary school 

students in Ibadan. 

1.3 Purpose of the Study 

This study investigated the effects of Systematic Desensitization (SD) and 

Mindfulness Techniques (MT) in reducing Mathematics anxiety among secondary school 

students in Ibadan, Nigeria.  

Specifically, this study aims at achieving the following objectives: 

- to examine the effect of Systematic desensitization and Mindfulness Techniques 

in reducing Mathematics anxiety among secondary schools students  

- to determine the effect of moderating variables (gender and Mathematics self-

efficacy) in reducing Mathematics anxiety among secondary school students  

- to examine the interaction effects of treatment, gender and Mathematics self-

efficacy in reduction of Mathematics anxiety among secondary school students.  
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1.4  Hypotheses 

The following null hypotheses were tested at 0.05 level of significance 

Ho1. There is no significant main effect of treatment on Mathematics anxiety among 

secondary school students.  

Ho2. There is no significant main effect of gender on Mathematics anxiety among 

secondary school students. 

Ho3. There is no significant main effect of Mathematics self-efficacy on Mathematics 

anxiety among secondary school students. 

Ho4.  There is no significant interaction effect of treatment and gender on Mathematics 

anxiety among secondary school students. 

Ho5.  There is no significant two-way interaction effect of treatment and Mathematics 

self-efficacy among Mathematics anxiety of secondary school students. 

Ho6.  There is no significant interaction effect of gender and Mathematics self-efficacy 

on Mathematics anxiety among secondary school students.  

Ho7.  There is no significant interaction effect of treatment, gender and Mathematics self-

efficacy on Mathematics anxiety among secondary school students. 

 

1.5  Significance of the Study 

The outcomes of this study would be of immense importance to stakeholders in 

the educational sector especially those saddled with the management of primary and 

secondary levels of education in Nigeria. The beneficiaries of this study would be the 

students, teachers of Mathematics, government, policy makers, curriculum planners and 

counselling psychologists.  

The study would help educate students on the factors that contribute to 

Mathematics anxiety in secondary schools and help them find solution through consulting 

school counselors or psychologists. Having known the causative factors and 

consequences of Mathematics anxiety, the students would be able to avoid the ones that 

are avoidable and face squarely with more confidence the factors that are not avoidable. 

Teachers who are saddled with the responsibility of imparting the knowledge of 

Mathematics as a core subject would gain from the outcome of this study. Thus, in the 

first instance, findings arising from this study would help in identifying challenges of 
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learning Mathematics and the causes of failure in the subject as well. Once, identified, 

teachers, can make use of the findings to understand the language of Mathematics and 

subsequently, teaching-learning of Mathematics will be fun and Mathematics anxiety will 

be drastically reduced. 

More so findings from this study would propel educational policy makers to 

formulate policies and design curriculum that will take into cognizance, the needs and 

characteristics of secondary school students so as to reduce Mathematics anxiety. Apart 

from these, this study is expected to assist and enlighten the policy makers on the 

problems facing Mathematics education and relevant solutions to these problems.  

Since the youths of today are undoubtedly the leaders of tomorrow, the outcome 

of the study is highly germane to a better future of the Nigerian nation. The students upon 

the recommendation made in this study would come out less anxious in Mathematics, 

thus enhance a more technologically advanced country. 

Also, the outcome of this study would be of immense benefit to counselling 

psychologists. The two therapies used in this study would be added to the body of 

knowledge on the means of reducing Mathematics anxiety among the students and 

solving some of the problems encountered learning Mathematics as a school subject.  

This research would help contribute to the existing body of knowledge especially in the 

area of Mathematics and related disciplines. This study would gear researchers and 

academic institutions to research into effective means of solving the problems related to 

Mathematics anxiety. Finally, future researchers can, through the lens of this research, 

bridge some existing gaps in literature. 

 

1.6 Scope of the Study  

The study examined the effect of Systematic desensitization and Mindfulness 

Techniques on Mathematics anxiety in Mathematics. Participants in the study consisted 

of senior secondary school II students which were randomly selected from all the schools 

in the five local government areas in Ibadan. The schools are co-educational (mixed) 

schools with similar academic standard. The scope of the study was limited to SSS2 

students. 
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1.7 Operational Definition of Terms 

The following terms are defined as used in this study. 

Mathematics anxiety: This is an intense emotional feeling of anxiety that secondary 

school students have about their ability to understand and do Mathematics. 

Systematic desensitization: This is defined as a gradual exposure to the mathematical 

concepts that are causing students to become distressed and teaching them how to cope 

with that fear they are dealing with 

Mindfulness Technique: This is a technique which is aimed at increasing adolescents' 

awareness and knowledge of their status, including their academic status, and makes an 

individual aware that he is weak in a particular course, and this awareness helps the client 

to put self-effort  aimed at overcoming the weakness. 

Mathematics Self-efficacy: This refers to secondary school students' perceptions of 

confidence in their abilities to perform well on Mathematics related tasks 
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CHAPTER TWO 

REVIEW OF RELATED LITERATURE 

This chapter deals with the review of both theoretical and empirical literatures that are 

relevant to the study. This is to facilitate an understanding of the various concepts 

embedded in the research work. The study is anchored to Self-Determination theory. 

Literatures are reviewed under the following headings; 

2.1.1  Concept of Mathematics Anxiety 

2.1.2  Origin of Mathematics Anxiety  

2.1.3  Causes of Mathematics Anxiety 

2.2.1  Systematic Desensitization 

2.2.2  Theoretical Propositions of Systematic Desensitization 

2.3.1 Concept of Mindfulness 

2.3.2  Brief History of Mindfulness  

2.4  Mathematics Self-Efficacy 

2.5  Concept of Adolescence 

2.6  Theoretical Review of literature 

2.6.1  Constructivism Theory 

2.6.2  Social Cognitive Theory 

2.6.3.  Theoretical framework: Self-Determination Theory (SDT) (Deci and Ryan, 2000) 

2.7  Empirical Review of Literature 

2.7.1  Systematic Desensitization and Mathematics anxiety 

2.7.2  Mindfulness and Mathematics-anxiety 

2.7.3  Gender and Mathematics Anxiety  

2.7.4  Mathematics Self-efficacy and Mathematics anxiety 
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2.1.1  Concept of Mathematics Anxiety 

Mathematics anxiety is generally defined as unpleasant feelings of tension or fear 

that interfere with Mathematics performance (Ashcraft, 2002; Ma and Xu, 2004). 

Mathematics anxiety has two components, emotional and cognitive (Liebert and Morris, 

1967). The emotional component includes nervousness, tension, dread, fear, and 

discomfort when doing math (Morris, Davis, and Hutchings, 1981). The cognitive 

component includes concerns of one’s performance, self-doubt, lack of confidence, and 

negative attitudes (Cemen, 1987; Morris et al., 1981). Learners who are anxious when 

confronting Mathematics problems are known to experience rapid pulse, nervous 

stomach, heart palpitations, tension headaches, upset feelings, and sweaty palms (Adams, 

2001). The consequences of Mathematics anxiety include lower Mathematics 

achievement, the avoidance of taking Mathematics related courses, negative attitudes 

towards Mathematics, and less self-confidence in doing Mathematics (Frost, Hyde, and 

Fennema, 1994; Hembree, 1990). 

Psychological literature provides a number of conceptualizations of Mathematics 

anxiety (Rabalise, 1988). Richardson and Suinn (1972) defined Mathematics anxiety in 

terms of its (debilitating) effect on mathematical performance. They observed that the 

feeling of tension and anxiety interfere with manipulation and solving of mathematical 

problems in a wide variety of ordinary life and academic situations. Many students who 

suffer from Mathematics anxiety have little confidence in their ability to do Mathematics 

and tend to take the minimum numbers of required Mathematics courses, greatly limiting 

their career choice options (Garry, 2005). Mathematics anxiety is an outcome of low self-

esteem and fear of failure. It causes problems for processing the next oncoming 

information as well as in using previously learned information for problem solving. 

Students with high level of Mathematics tend to avoid Mathematics whenever or 

wherever possible (Daane, Judy and Tina, 1986). 

By definition, Mathematics anxiety is exclusively related to Mathematics 

(Hembree, 1990). However, an important issue concerning Mathematics Anxiety's 

specificity relates to whether Mathematics Anxiety is only linked to mathematics 

performance or whether it also has associations with other academic domains and skills. 

The vast majority of research on academic anxiety has focused on Mathematics, yet 
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research indicates that reading/literacy anxiety may also exist. For instance, children and 

adolescents with poor literacy have been shown to exhibit more language anxiety than 

their literate peers (Carroll, Maughan, Goodman, and Meltzer, 2005) and researchers 

have noted an association between reading difficulties and anxiety symptomology 

(Carroll and Iles, 2006). Furthermore, Punaro and Reeve (2012) revealed that nine-year-

old children reported high levels of worry in a literacy judgement task corroborating the 

possibility that literacy can elicit anxiety.  

Nevertheless, Punaro and Reeve (2012) also discovered that, whilst the high 

mathematics-worry subgroup only reported a mathematics task to be worrisome and not a 

language task, the high language-worry subgroup reported both mathematics and 

language tasks to be worrisome. It may be that these children were worried about 

Mathematics and about language simply because they were generally anxious children, 

with a disposition towards many forms of anxiety. General anxiety (GA) differs 

conceptually and in definition from MA in that it does not relate to a specific situation or 

activity, but rather refers to an individual's general disposition to worry about events, 

behaviours and personal abilities. However, evidence suggests that GA and MA may not 

be entirely independent; GA is moderately correlated with MA (Hembree, 1990) and, in a 

study exploring the genetic variance of MA, genetic and non-shared environmental 

factors associated with GA were found to influence MA, implicating GA in MA 

aetiology (Wang et al., 2014). 

There is the further possibility that methodological issues are clouding the issue. 

Researchers have distinguished between trait and state anxiety (Bieg, Goetz, and 

Lipnevich, 2014; Goetz, Bieg, Lüdtke, Pekrun, and Hall, 2013). Trait anxiety refers to 

habitual emotions, whereas state anxiety relates to transitory, contextual worries elicited 

by real-life experiences. Self-report measures of state and trait anxiety can lead to 

different results (Porter et al., 2000) and findings reveal higher intensities of trait as 

compared to state emotions (Goetz et al., 2013). Yet, researchers typically employ self-

report questionnaires measuring trait, rather than state MA. Whereas state MA reflects an 

individual's momentary anxiety levels in a given mathematics-based situation, trait MA 

reflects an individual's typical feelings towards mathematics, therefore making it more 

akin to general anxiety. Furthermore, unlike state MA, trait MA levels have been found 
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to be influenced by dispositional and temperament-based factors such as subjective 

beliefs (Robinson and Clore, 2002) and competence beliefs (Goetz et al., 2013). 

Consequently, it is conceivable that typical self-report (i.e. trait) MA measures are 

influenced by GA levels. With this in mind, a pertinent (yet often overlooked) question 

relates to whether, and how, general and mathematics anxiety are associated. Are typical 

self-report MA measures simply highlighting generally anxious individuals rather than 

those specifically worried about mathematics?  

Mathematics anxiety as defined by Whyte, (2009) is a fear that has a negative 

relationship with performance Mathematics related tasks. Studies point out that 

Mathematics anxiety is associated with several factors ranging from environmental 

factors such as family pressure for higher achievement, to intellectual factors as learning 

styles or to personality factors such as low self-esteem (Uusimaki and Nason, 2004 and 

Woodard, 2004). Negative school experiences such as teachers’ threatening and 

authoritarian attitudes might also contribute to the development of Mathematics anxiety 

(Bursal and Paznokas, 2006). Mathematics anxiety is related to general anxiety as well as 

test anxiety, but it also extends to a more specific fear of Mathematics (Hembree, 1990; 

Kazelskis et al., 2000). As Richardson and Suinn (1972) point out: “Mathematics anxiety 

involves 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” (p. 551). Mathematics anxiety can often affect students who, otherwise, do not 

generally experience anxiety in other academic subjects. 

Mathematics anxiety is important in psychological research due to its 

consequences: avoidance of future Mathematics related career (Ashcraft, 2002) and 

course choices (Chipman et al., 1992) or situations containing Mathematics even in daily 

life context (Kohn et al., 2013). In the PISA 2012 study, overall 59% of students reported 

worrying that it will be difficult for them in Mathematics classes, and 30% feel helpless 

when tackling a Mathematics problem (OECD, 2013). According to a definition by 

Richardson and Suinn (1972), mathematics anxiety “involves 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”. It arises from 

unpleasant memories (Ma and Xu, 2004; Rubinsten and Tannock, 2010) and is related to 
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math ability perception (Meece et al., 1990), self-regulation, and self-efficiency processes 

(Jain and Dowson, 2009) as well as to pedagogical factors (Rayner et al., 2009) and 

gender. For instance, girls generally report higher levels of math anxiety than boys 

(Devine et al., 2012). Math anxiety is considered a multidimensional construct. One of 

the most well-known questionnaires – the Mathematics anxiety rating scale (MARS) – 

differentiates between mathematics test anxiety and numerical anxiety factors (Suinn and 

Winston, 2003). Besides this differentiation, the two dimensions most often confirmed 

are affective (emotional) and cognitive (worry) (Ho et al., 2000; Hopko, 2003; Harari et 

al., 2013). Furthermore, other factors such as behavioural, situational and physiological 

levels (Hembree, 1990; Krinzinger et al., 2009) may also play a role. 

Mathematics Anxiety shares properties and mechanisms with test anxiety and 

general anxiety, but can also be distinguished from them (Baloglu, 1999; Kazelskis et al., 

2000). Like other anxieties, high demands on cognitive resources and working memory 

capacities may moderate the relationship between anxiety and test performance (Owens 

et al., 2012). However, few studies control for other anxieties. In summary, Mathematics 

anxiety is a common phenomenon which has considerable impact on the performance in 

mathematics tasks (e.g., Ashcraft and Kirk, 2001). A solid neuron-scientific 

understanding would provide better perspectives for interventions and therapies, but the 

underlying neurocognitive mechanisms are still unclear. 

The affective component of mathematics anxiety addresses the actual feelings and 

physiological reactions elicited by a mathematics task in high mathematics-anxious 

individuals. Thus, individuals with mathematics anxiety reported negative attitudes such 

as dislike toward Mathematics (Cornell, 1999), negative emotions such as tension 

(Richardson and Suinn, 1972), frustration (Hembree, 1990), and emotions related to 

learning outcomes such as shame, hopelessness (Pekrun et al., 2002). On a neural level, 

two networks representing the emotionality of mathematics anxiety could be found: the 

pain network involving the insula (Lyons and Beilock, 2012b) and the fear network 

centered on the amygdala (Young et al., 2012). Regarding the first, mathematics anxiety 

elicited increased activation in the pain perception network including the bilateral dorso-

posterior insula and mid-cingulate cortex (Lyons and Beilock, 2012b). The insula is 

supposedly associated with the subjective feeling of visceral threat for the upcoming 
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Mathematics task and relief when confronted with a non-mathematics task. The mid-

cingulate cortex was not selective for pain perception per se but reflected similar 

emotionality. The pain-related activity was observed when high Mathematics-anxious 

individuals faced a math task but not during the Mathematics task itself, explaining that 

high Mathematics-anxious individuals try to avoid mathematics. Additional analyses 

confirmed that math anxiety and not differences in math performance was responsible for 

the affective component. 

Mathematics anxiety exists in some adults (Perry, 2004) and is influenced by 

people’s beliefs (Tobias, 1978). It has been described both as an irrational phobia 

(Hodges, 1983), and a rational fear rooted in real experience of failure and inadequacy 

(Perry, 2004). Researchers have recently connected high Mathematics anxiety to lower 

performance on Mathematics tasks, developmental dyscalculia, and lower self-efficacy 

and beliefs towards Mathematics learning (Maloney,Ansari and Fugelsang, 2011; 

Rubinsten and Tannock, 2010; Hoffman, 2010; Kesici and Erdogan, 2010.e.g). 

Mathematics anxiety has four dimensions. These dimensions include "anxiety of learning 

Mathematics, anxiety of solving problem, Mathematics teacher anxiety, and anxiety of 

Mathematics evaluation". 

Many learners experience Mathematics anxiety in our schools today. Reported 

consequences of being anxious toward Mathematics include the avoidance of 

Mathematics and the decline in Mathematics achievement. Suinn, Taylor and Edwards 

(1988) suggested that it affects many people and threatens both performance and 

participation. This kind of ‘anxiety’ was first detected in the late 1950s. Dreger and 

Aiken (1957) noticed undergraduate college students reacting emotionally to arithmetic 

and Mathematics. Although this reaction appeared to be similar to test anxiety in general; 

they found that Mathematics anxiety has an existence of its own. They labeled it ‘number 

anxiety’. It is often assumed that high level of anxiety impairs performance. A moderate 

amount of anxiety may actually facilitate performance. Beyond a certain degree, 

however, anxiety hinders performance particularly in the case of higher mental activities 

and conceptual process (Shemp, 1986). 

Skemp (1971) suggested that the reflective activity of intelligence could be 

inhibited by anxiety. Reasons for Mathematics anxiety are usually classified as 
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environmental, personal or cognitive. Environmental causes can include negative 

experiences in Mathematics classes or with particular Math teachers. Personal causes 

include low self-esteem, lack of confidence and the influence of previous negative 

experiences. Cognitive causes involve innate characteristics, being either low intelligence 

or simply poor cognitive abilities in Mathematics. (Rubinsten and Tannock, 2010)  

Mathematics anxiety (MA), feelings of unease and worry experienced when 

thinking about Mathematics or completing mathematical tasks, has been widely studied 

because of its negative impact on mathematical learning (Richardson and Suinn, 1972). 

MA is characterized by both physiological (e.g. increased heart rate) and cognitive 

symptoms (e.g. negative thoughts) and is often considered one of the biggest obstacles to 

learning in the Mathematics classroom (Baloğlu, 2003). Neuroimaging studies have 

demonstrated that highly Mathematics anxious individuals show more activation in 

neural regions associated with the detection and experience of pain (Lyons and Beilock, 

2012). Interestingly, this pattern of brain activation was only observed in anticipation of a 

Mathematics task and not during task completion. This finding corresponds with 

conceptualisations of anxiety in the achievement emotion literature that describe MA as 

an anticipatory emotion where failure is anticipated and control over this outcome seems 

unachievable (Pekrun, 2006).  

Feeling anxious about Mathematics has been linked to avoidant behaviour, poor 

performance and test anxiety (Ashcraft and Ridley, 2005; Beasley, Long, and Natali, 

2001; Ho et al., 2000; Kazelskis et al., 2000). In a study of Australian primary students, 

anxiety about Mathematics was higher than literacy anxiety (Punaro and Reeve, 2012); 

self-reported MA was negatively associated with Mathematics performance, yet there 

was no relationship between literacy anxiety and literacy performance. Some researchers 

suggest that MA occurs when an individual struggles with Mathematics (Ashcraft and 

Kirk, 2001; Maloney, Schaeffer, and Beilock, 2013). Corroborating research reveals that 

poor achievement in Mathematics is associated with the development of anxiety (Ma and 

Xu, 2004); students with severe numerical processing deficits (diagnosed with 

dyscalculia) also report high levels of anxiety (Rubinsten and Tannock, 2012). However, 

the idea that MA is merely an epiphenomenon of poor ability or low achievement is 

overly simplistic. Not all students who under achieve in Mathematics feel anxious and 
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some students who experience MA perform well on Mathematics tasks. Across the 

literature, MA has been conceptualised in different forms. For some researchers, MA is 

similar to a trait or an attitude (Frary and Ling, 1983; Leder and Forgasz, 2002; McLeod, 

1994), whereas others regard anxiety as something that is elicited by Mathematics tasks 

and which can influence subsequent performance (Ashcraft and Ridley, 2005; DeBellis 

and Goldin, 2006). What really is the origin of Mathematics anxiety?  

2.1.2  Origin of Mathematics Anxiety  

So far, research has focused mainly on the consequences of Mathematics anxiety. 

Its antecedents, however, remain largely unexplored. That is, only a small number of 

studies have focused on Mathematics anxiety as a dependent variable (Jain and Dowson, 

2009). However, while little is known about how Mathematics anxiety actually develops, 

it is generally assumed to be multifactorial in its origins. Jain and colleagues (2009) 

described Mathematics anxiety as a consequence of “an inability to handle frustration, 

excessive school absences, poor self-concept, internalized negative parental and teacher 

attitudes toward Mathematics, and an emphasis on learning Mathematics through drill 

without “real” under-standing” (p. 240). A more concise description of the causal factors 

is provided by Devine and colleagues (2012) who classified variables systematically 

related to the development of Mathematics anxiety into three groups, namely, 

environmental variables, intellectual variables and personality variables. Environmental 

variables include negative experiences in class or in family contexts, teacher and parent 

characteristics, as well as extrinsic detail following the categorization provided by Devine 

and colleagues (2012), even though classifying a certain variable as belonging to one 

category or the other is not always unequivocal.  

Environmental Influences  

Critical for the development of Mathematics anxiety are the attitudes, stereotypes 

and the teaching style of a child’s teachers, since they affect a student’s attitudes, 

motivations, and learning activities in a very direct manner (Ashcraft and Ridley, 2005). 

Research has shown that distant and unsupportive attitudes on the part of the teacher lead 

to avoidance on the part of the students (Turner et al., 2002). Ashcraft and Ridley (2005) 

assume that a teacher’s negative attitude and classroom style in combination with being 
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unsupportive in general, create avoidance reactions and feelings of anxiety related to 

Mathematics and to Mathematics testing in students.  

Moreover, it was found that female elementary school teachers, who are 

themselves, anxious about Mathematics, pass their negative attitude down to their 

students. Interestingly, girls seem to be more affected by female teachers’ attitudes as 

they are found to endorse inappropriate stereotypes more readily than boys (i.e. “boys are 

good at math, girls are good at reading”; Beilock et al., 2010). Similar associations 

between levels of Mathematics anxiety and students’ previous experiences in the context 

of formal Mathematics education were reported by Harper and Daane, (1998), and 

Jackson and Leffingwell (1999).  

However, not only teachers’ but also parents’ attitudes influence a child’s attitude 

towards Mathematics. It has been shown, for instance, that a parent’s belief about their 

child’s mathematical abilities are systematically related to a student’s mathematical self-

efficacy beliefs and performance scores (Ec-cles, Jacobs, and Harold, 1990). 

Furthermore, Eccles and colleagues (1990) state, that “if parents hold gender-

differentiated perceptions of, and expectations for, their children’s competencies in 

various areas, then, through self-fulfilling prophecies, parents could play a critical role in 

socializing gender differences in children’s self-perceptions, interests, and skill 

acquisition” (p. 189). Since gender and gender stereotypes are relevant issues in the 

context of research on Mathematics anxiety, these factors will be discussed separately.  

Cognitive Variables  

It is tempting to assume Mathematics anxiety to be directly related to poor 

mathematical competencies which, in turn, are determining experiences of threat in 

classroom situations. Challenging such a seemingly straightforward explanation, Suinn 

and Edwards (1982) point out that about half of the variance in Mathematics performance 

measures can be explained by other than intellectual factors. Nevertheless, intellectual 

aspects (e.g. good abstract thinking abilities) can be assumed to diminish the risk for 

developing Mathematics anxiety.  

Another domain-general factor contributing to the development of Mathematics anxiety 

may be poor visuo-spatial processing abilities. Maloney, Waechter, Risko, and 

Fugelsang, (2012), for instance, suggest that higher Mathematics anxiety in females may 
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in part be mediated by sex differences invisuo-spatial processing abilities. That is, poor 

visuo-spatial processing abilities may affect the development of Mathematics anxiety, 

mediated by poor mathematical abilities. Intellectual variables include the child’s level of 

more general cognitive abilities, while personality variables comprise concepts such as 

self-esteem, self-concept, attitude, confidence and learning behaviour.  

In the following, relevant variables will be outlined in more However, the 

available empirical data concerning a causal link between poor visuo-spatial skills and 

mathematical abilities are inconclusive (Rotzer et al., 2009). Ben-Zeev and col-leagues 

(2005), for example, suggest that differences in visuo-spatial abilities may actually be 

largely attributable to environmental influences and hence, suggest gender-related 

differences rather than sex-related differences to play a major role in this context.  

Personality Variables  

According to Stuart (2000), the development of Mathematics anxiety often takes 

its origin from a lack of confidence in situations involving the necessity to handle 

numerical information. A recent study with adolescents demonstrates that Mathematics 

anxiety can be modeled as a function of both a person’s self-regulation skills and self-

efficacy beliefs (Jain and Dowson, 2009). This suggests self-efficacy beliefs with respect 

to numerical and arithmetic tasks and related self-regulation skills are key factors in the 

development of anxious reactions to Mathematics. Indirectly, such a relationship was 

confirmed by studies that report positive associations between self-efficacy and 

performance, independently from the specific task domain (Bandura and Locke, 2003; 

Manstead and Van-Eekelen, 1998; Newby-Fraser and Schlebusch, 1998). These findings 

can be related to Bandura’s (1977) theory of self-efficacy that assumes a change of 

behaviour (e.g., math avoidance) in response to (in this case, weak) self-efficacy beliefs. 

More direct associations have been shown by studies that related test-anxiety to self-

efficacy beliefs (Dykeman, 1994; Hodapp and Benson, 1997) and even more relevant for 

the present context, self-efficacy beliefs to Mathematics anxiety (Dennis, Daly, and 

Provost, 2003). In summary, personal variables seem to play a critical role in the origin of 

Mathematics anxiety. The description of Mathematics anxiety is the outcome of a 

complex interplay between test anxiety, a generalized fear to fail, negative attitudes 
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towards learning, and low self-efficacy beliefs further supports this point (Bandalos, 

Yates, and Thordike-Christ, 1995).  

Domains of Mathematics Anxiety   

Expressively, there appear to be three major domains or dimensions which are 

involved with the development of Mathematics anxiety, namely, social-motivational, 

intellectual-educational and psychological/emotional domains (Strawderman, 2010). 

There is naturally some overlap between and among them and their boundaries are not 

well defined. Coupled with each domain is a continuum with extremes on which any 

given student at any particular time may fall.  The social/motivational domain includes 

those forces that act upon a person through the agencies of family, friends, and society as 

a whole. The continuum associated with this domain is behavior because although 

choices are influenced by others, they are ultimately made by the individual. The 

behavior continuum has avoidance and pursuit as its opposite extremes. These behaviors 

are logical consequences of the value placed on Mathematics, which is influenced by the 

attitudes of significant others and by society in general (ibid). The intellectual/educational 

domain is characterized by those influences that are cognitive in nature. Specifically, they 

include but are not limited to, the knowledge and skills an individual has and or is 

expected to acquire and his/her perception of success or failure in them. Although others 

may "grade" an individual’s performance in this domain, people form their own 

evaluations of their performance in this area.  

The continuum associated with this domain is achievement, where individual 

perception is paramount. Failure and success are the extremes of the achievement 

continuum, and are the subjective evaluations regarding one’s acquisition or use of 

Mathematics skill and concepts (ibid). The psychological/emotional domain is actually 

shaped by the affective faculties. It is largely comprised of the individual’s emotional 

history, reactions to stimuli and arousal states. Hence the continuum coupled with this 

domain is feelings with the extreme ends revealed as anxiety and confidence. The three 

domains discussed above are theorized to interact in a reinforcing fashion with avoidance 

behavior, failure in achievement and anxiety feeling (negative cycle) at one end and 

pursuit behavior, success in achievement and confidence feeling (positive cycle) on the 

other (ibid). It is apparently the parents’ and instructors’ role to lessen the negative cycle 
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and build on the positive cycle in this reinforcing cycle of interaction. Mathematics 

anxiety causes students to avoid Mathematics, Mathematics classes, and Mathematics 

related careers (Hembree, 1990), and this avoidance undoubtedly impairs Mathematics 

achievement.  

As such, students can enter into a vicious cycle in which their anxiety causes them 

to perform worse in Mathematics, and, as a result, they avoid Mathematics and 

opportunities to improve their skills. It is thus important to note that disruption of 

working memory processes is not the only link between Mathematics anxiety and poor 

Mathematics performance. Students who are struggling with Mathematics anxiety have 

little confidence in their mathematical ability, which in turn can negatively affect the 

actual performance in a math class. They also tend to take the minimum number of 

required Mathematics subjects. This tendency greatly limits their career options after 

graduation. This is unfortunate especially as society becomes more reliant on 

mathematical literacy. Mathematics anxiety are caused by some factors, some of them are 

itemized.    

2.1.3  Causes of Mathematics Anxiety 

The most frequently cited cause of Mathematics anxiety is the teacher, identified 

by Foong (1987) as the main source of students’ tension. Highly-tensed students dread 

presenting solutions in front of their classmates, viewing such situations as threatening 

(Ashcraft, 2002). Teachers who complained of insufficient instructional time might resort 

to preparing their students for assessment rather than for understanding. This creates 

more tension when students encounter unconventional problems or when the 

Mathematics becomes more advanced. Researchers also claimed that anxious teachers 

spend lesser time teaching Mathematics and are more likely to pass their phobia to their 

students (Hembree, 1990; Ma, 1999). Like teachers, parents could also pass their dread of 

Mathematics to their children (Hembree, 1990). Parents who are overly-concerned about 

results end up pressurizing their children, more so in Asian countries. Then there exists 

this myth that mathematical ability is inborn or hereditary (Godbey, 1997). Others 

believed that females are weaker in Mathematics even though researchers (Hembree, 

1990; Ho et al., 2000) have found that though females tend to be more anxious, they are 

not necessarily weaker in Mathematics. 



30 
 

Studies on the impact of teaching methods have been inconclusive. Norwood 

(Preston, 2008) argued that traditional methods intensified students’ anxieties though he 

found that college students who were weak in Mathematics were more at ease with 

lecture-based teaching. Newstead (1998) claimed that students were more nervous 

working in groups and Preston added that as most teachers were recipients of direct 

instruction, they might not enjoy teaching in the constructivist way. Next, Mathematics 

has been viewed as an inherently difficult subject. Many students are unable to see its 

practicality and teachers seldom attempt to make the connections. Foong (1987) 

explained that due to its cumulative and sequential nature, when students missed out 

something along the way, it is likely that they may never fully comprehend it. 

Furthermore, some students have repeatedly performed poorly, leading to loss of self-

confidence and increased tension. There are others who believe that Mathematics is a 

measure of their intelligence (Puteh, 2002) and are embarrassed by their inadequate 

performance. Lastly, student cohesiveness within a class has been found to have a 

significant positive correlation with Mathematics anxiety level (Taylor and Fraser, 2003). 

The literature review has underlined the multi-faceted and varied nature of the origins of 

Mathematics anxiety, thus supporting the research aim to diagnose our students’ 

anxieties. 

Most people with Mathematics anxiety have had negative, stressful or excluding 

Mathematics experiences such as embarrassment or humiliation from failure, teachers 

who are insensitive or may appear uncaring, negative attitudes about Mathematics from 

peers or family, and traditional rote learning rather than understanding the processes.  

Mathematical situations therefore trigger negative thoughts and memories, a feeling of 

mathematical helplessness or the ‘fight or flight’ response in the brain. Therefore 

Mathematics avoidance is common with many students opting out of any subject they 

think may contain Mathematics as soon as possible and this includes statistics courses.  

However, it is becoming increasingly difficult to avoid statistics in particular with most 

disciplines expecting students to use or understand quantitative analysis.  Mathematics 

anxiety is an acquired anxiety which can have a big impact on learning but it is treatable.  

A number of strategies can be used to address Mathematics anxiety and enable students 

to move from a position of mathematical helplessness to mathematically resilient 
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learners.  Mathematical resilience is a term used to describe a positive stance towards 

Mathematics where students overcome their barriers to learning, are motivated to 

persevere with Mathematics and acknowledge that mistakes are part of the learning 

process (Johnston-Wilder et al, 2014).   

The Growth Zone model (Johnston-Wilder et al, 2014) is a useful framework for 

understanding different learning experiences and the feelings associated with each.  

Everyone encounters some Mathematics and statistics in daily life which they are 

comfortable with; for you this might include working out which is the best offer in the 

supermarket or thinking about which team might win a fourth-coming fixture based on 

past performance; you may be comfortable with understanding percentages and charts 

used in newspapers. ‘Comfort zone’ activities are activities where you feel confident 

about your abilities and do not require help.  However, at University, you are likely to 

need to move beyond this comfort zone into the ‘Growth zone’ where new learning 

happens, you may make mistakes and you will need resources and/or help from others.  If 

you are challenged beyond your current level of resilience you may find yourself in the 

‘Anxiety zone’, where a feeling of helplessness and fear take over, your thinking 

becomes impaired, you feel ‘stupid’ and effective learning cannot happen.  In order to 

progress with Mathematics or statistics, you need to move out of that anxiety zone. 

Ideally you will develop more mathematical resilience and gradually spend more time in 

your growth zone.  Mathematical resilience is the development of confidence, persistence 

and perseverance (Williams, 2014) to enable learners to stay in the growth zone as long 

as possible so that more effective learning can take place.   Confident, not challenged, 

work can be done accurately. You are feeling at risk, not thinking clearly, possibly 

helplessness, tearful or angry  

Stage 1: Understand your anxiety and attitudes  

Reflect: Think about your previous experiences with Mathematics.  How did negative 

experiences shape the way you feel about Mathematics and your ability?  By the time 

students get to undergraduate level, 93% of students are thought to have had at least one 

negative or stressful experience with Mathematics (Jackson and Leffingwell, 1999) and 

85% are thought to have some form of Mathematics anxiety (Perry, 2004) so talk to your 

peers about their experiences and feelings.    
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Challenge unhelpful beliefs: There are many misconceptions and a negative peer culture 

about Mathematics. It is very common for people to state that they are bad at 

Mathematics and that they do not have a ‘mathematical brain’.  Almost everyone is born 

with the ability to do some Mathematics and everyone is capable of increasing their 

mathematical knowledge.  Unhelpful beliefs result in people lacking motivation and 

persistence with Mathematics or statistics and often feeling that there is no point in 

trying.  

Improve self-efficacy: Self-efficacy is the belief that you are capable of successfully 

performing a task and several studies have shown that high scores of self-efficacy are 

related to good examination performance. If you believe that you can do it, you are more 

likely to put the effort in, will be more motivated to do Mathematics and persevere with 

questions which results in better Mathematics scores.  If you find yourself having 

negative thoughts such as, “I can’t do it”, “I’m terrible at Mathematics”, “I’ll never pass”, 

etc, recognise that the worries are taking up valuable brain power and stopping you from 

even reading the question; try to replace them with positive thoughts such as “I can do it 

if I am properly supported”, and “If I practice, I can pass”.  

De-stressing: You will need to recognise when you are in the ‘Anxiety zone’ and develop 

methods which help you to return to the growth zone.  Distraction techniques such as 

writing down how you feel and leaving the room to do another activity briefly can help.  

One student has a particular music video she likes to watch to calm her down and in 

situations where she can’t watch the video e.g. examinations, she replays the tune in her 

head.  Breathing techniques where you breathe out for 7 seconds and in for 5 or any 

techniques suggested for reducing state anxiety generally can help.  It can also be helpful 

to remind yourself of what you can do and return to a question you can do (comfort zone) 

before attempting something slightly harder again.    

Relevance: At school, Mathematics is often taught in an abstract way and students often 

do not realize the value of Mathematics or how it can be applied in day to day life.  Most 

employers want ‘Numerate’ graduates and almost all disciplines expect quantitative 

research so avoiding Mathematics or statistics will exclude you from career options.  

Websites such as http://www.bbc.co.uk/skillswise/Mathematics use practical applications 

of Mathematics and examples of how mathematical techniques are used in day to day 

http://www.bbc.co.uk/skillswise/mathematics
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life.  Many students find they understand statistics better when applying techniques to 

their own data.       

Stage 2: Learning strategies (for when you are in your growth or comfort zone)  

Practice: The key strategy is not to put off learning the Mathematics or statistics content, 

revision for an examination or starting your coursework as no-one becomes good at 

Mathematics overnight.  Mathematics requires practice in the comfort zone just like a 

language; if you were studying Russian, you wouldn’t start two days before the 

examination but Mathematics anxious students who are avoiding studying often do this 

and then blame stupidity rather than lack of work for poor performance.  You need to 

master the building blocks at the beginning of your course before you can progress to the 

harder stuff.  

Understand rather than memorize: You are less likely to remember how to do something 

if you don’t understand the process.  If you have been shown a calculation in class, go 

over it again at home and rewrite it in steps you understand.  This will make it easier to 

progress to different questions and you will have good notes for revision.  It is also 

important to remember that there may be more than one method for coming to the right 

answer.  Use the method that suits you best.  

One-to-one support: Receiving one-to-one support has been shown to have the greatest 

impact on reducing Mathematics anxiety. There are Mathematics and statistics help 

centers (MSC’s) in almost all Universities e.g. MASH1 at Sheffield University, which 

offer free individual and group support with any aspect of your Mathematics or statistics 

courses or projects.  In this environment, you are able to ask questions without fear of 

humiliation and have explanations tailored to your learning style.  It also enables 

feedback on your understanding which is crucial for building your confidence.  To get the 

greatest benefit, start going at the beginning of your course and attend regularly 

throughout to build up your knowledge slowly.  

Peer learning: A common misconception for anxious students is that everyone else in the 

class can easily do the work but this is rarely the case. Given 26% of students are thought 

to have moderate to high levels of Mathematics anxiety, and that Mathematics or 

statistics are often the most challenging, as well as well as the most fear-inducing, 

modules students have to study, it’s likely that you are not alone.  It is also common for 
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University classes to move at a very fast rate particularly for statistics, and many lecturers 

are unaware that students are being overloaded or unaware of the effects of Mathematics 

anxiety. Research suggests that collaborative learning, in which groups work together to 

construct methods for approaching problems and get feedback on their ideas from their 

peers, increases confidence and reduces anxiety. Setting aside a time each week to work 

with a couple of friends can help ensure you keep on top of the work.  You could meet 

anywhere but if you are working in the Mathematics support area, there will be a tutor 

available to answer any questions.    

Using online materials: Online learning can be beneficial to anxious students as the fear 

of looking stupid in front of their peers is removed. Students have also found that reading 

lecture material in advance helps reduce anxiety in the class and some do this at the 

Mathematics support centre so they feel fully prepared. If you are not sure about 

something you learnt in class, use online materials such as videos or worksheets which 

may explain things in a different way. The national Mathematics and statistics support 

center websites mathematics center and stats tutor contain a variety of trustworthy 

resources as well as your own Mathematics support centre webpages.  

Test yourself! Doing unassessed tests/getting feedback will build your confidence 

slowly, so look for online quizzes or check your understanding with your peers or asking 

a Mathematics support tutor.  If you have not tested yourself until the main examination 

you will be very anxious.  Low levels of anxiety are normal prior to tests but high anxiety 

levels have been shown to be the strongest predictor of poor performance in 

examinations. Since it has been confirmed that many students suffer from Mathematics 

anxiety, interventions are needed to ameliorate the problem and one of the interventions 

employed in this study is Systematic Desensitization.   

 

2.2.1  Systematic Desensitization 

Systematic Desensitization (SD) is a behavioural technique in which a person is 

gradually exposed to an anxiety-producing object, event or place while in some form of 

relaxation at the same time in order to reduce the symptoms of anxiety. It is an anxiety 

reduction technique used by mental health professionals in which an individual is 

repeatedly exposed to a particular stressor in a controlled, nonthreatening environment 
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until she is desensitized to it (Zettle, 2003). In this study, the stressor is the expectation of 

increasing reduction in the rate and frequency of anxiety related to Mathematics tasks 

over the course of an academic quarter of a high school Mathematics course 

According to Wadlington et al. (1992) Systematic desensitization (SD; Wolpe, 

1961), one of the behavioral therapies, was designed to establish a hierarchy of anxiety 

situations using common types of cognitive and related techniques. The SD was adapted 

to remove the fear response of Mathematics anxiety. The intervention was demonstrated 

in three individual sessions lasting one-hour. They points out that "a series of well 

controlled group studies also supported the efficacy of systematic desensitization in the 

treatment of simple and social phobias" (1987, p. 41). Kleinknecht (1986) makes the 

same point; "Systematic desensitization has been validated in literally hundreds of 

experimental investigations. Although evidence of effectiveness has been demonstrated 

for almost all anxiety disorders, it appears to be most fruitfully applied to the phobias" 

(1986, p. 155). 

Kleinknecht (1986) further describes clinical systematic desensitization processes 

as occurring in three phases, 1) Relaxation Training, 2) Anxiety Hierarchy, and 3) 

Desensitization Procedure. The goal of relaxation training is to teach the subject to 

physically relax their muscles. Kleinknect (1986) states that "there are many effective 

ways to attain a state of relaxation and for the purpose of Systematic Desensitization it 

makes little difference which is used" (1986, p. 156). The anxiety hierarchy, as described 

by Kleinknecht, is the process of creating a graduated list of situations that increase levels 

of anxious arousal. This list is developed by an individual, and is specific to them. The 

items on the list should represent a gradual increase in anxious arousal, from a low level 

of anxiety to a high level. The final step in the systematic desensitization process is called 

the desensitization procedure. Kleinknecht gives an example of this process by describing 

treatment for fear of dentists.  

In terms of procedures, Kleinknecht points out that many variations of systematic 

desensitization have been shown to be effective. Further, he states "systematic 

desensitization was also noted to be effective when conducted in groups and when 

automated by the use of tape-recorded presentations of the procedure" (1986, p. 190). 

Kleinknecht concludes by stating that the important issue in this process is that subjects 
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generalize their lack of anxiety response to the real situation (versus the imagined 

situation). "This carry over or response generalization does indeed occur" (1986 p. 159). 

Kleinknecht's clear implication here is that generalization is automatic if it is attempted, 

and constitutes an almost trivial component of the process. 

Researchers in Mathematics anxiety propose systematic desensitization (Furner, 

1996; Schneider and Nevid, 1993; Hembree, 1990; Trent, 1985; Olson and Gillingham, 

1980) as an effective approach for helping people reduce their math anxiety. Kleinknecht 

points out that it has been theorized that many anxiety responses, such as those related to 

computers, have been developed through a classical conditioning process, and that to cure 

the problem, the link between the stimulus and the anxiety response must be broken. The 

goal of systematic desensitization is to break that link. 

Systematic desensitization is usually selected as the standard against which to 

evaluate the relative efficacy of other therapies and techniques for several reasons. 

Perhaps most important, systematic desensitization has been empirically supported as a 

well-established   efficacious intervention for treatment of diverse forms of specific 

phobia ("Task Force on Psychological Procedures," 1995), thus providing a fairly 

stringent "benchmark". Given the clinical status of Mathematics anxiety as a type of 

specific phobia, it is not surprising that systematic desensitization, or variations of it, also 

has been shown to be one of the most efficacious treatments for math anxiety (Foss and 

Hadfield, 1993; Hembree, 1990; Schneider and Nevid, 1993; Suinn, Edie, and Spinelli, 

1970; Wadlington, Austin, and Bitner, 1992). Finally, systematic desensitization was 

deliberately designed by Wolpe (1954, 1958) to be a first-order change strategy in which 

conditioned anxiety is thought to be reciprocally inhibited by a state of induced 

progressive muscle relaxation. Investigating the efficacy of systematic desensitization in 

the treatment of math anxiety consequently provided a broader opportunity to evaluate 

differential outcome and therapeutic processes associated with first-order vs. second-

order behavioral change strategies.  

The task involved in Systematic desensitization is to enable the person to imagine 

the anxiety-provoking situations from the hierarchy while maintaining relaxation. This is 

accomplished by first having the subjects deeply relax. Then the therapist begins by 

presenting the least anxiety provoking scene from the hierarchy for the subject to 
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imagine. For example, "Imagine opening a magazine and seeing the word 'dentist'." If the 

person then experiences any anxiety, he or she is instructed to signal the therapist, usually 

by raising a finger. At the signal of felt anxiety the subject is instructed to stop imagining 

the word "dentist" and attempt to regain the full state of relaxation. Usually, a neutral or 

very pleasant scene, determined in advance, such as lying on the beach in the warm sun, 

is used at this point to facilitate relaxing and to give the subject something peaceful to 

think about once relaxation is regained, the anxiety scene is presented again. Each 

successive presentation typically results in a reduction in anxiety until the subject is able 

to remain completely relaxed while visualizing the scene. At this point, the second item is 

presented and the process is repeated for each item until the subject masters the entire 

hierarchy with no signs of anxiety (Kleinknecht, 1986 p. 158). 

 

2.2.2  Theoretical Propositions of Systematic Desensitization 

Earlier research by Wolpe and others had discovered that fear reactions in animals 

could be reduced by a simple conditioning procedure. For example, suppose a rat behaves 

fearfully when it sees a realistic photograph of a cat. If the rat is given food every time 

the cat is presented, the rat will become less and less fearful, until finally the fear 

response disappears entirely. The rat had originally been conditioned to associate the cat 

photo with fear. However, the rat's response to being fed was incompatible with the fear 

response. Since the fear response and the feeding response cannot both exist at the same 

time, the fear was inhibited by the feeding response. This incompatibility of two 

responses is called reciprocal inhibition (when two responses inhibit each other, only one 

may exist at a given moment). Wolpe proposed the more general proposition that "if a 

response inhibitory to anxiety can be made to occur in the presence of anxiety-provoking 

stimuli ... the bond between these stimuli and the anxiety will be weakened" (p. 180). He 

also argued that human anxiety reactions are quite similar to those found in the animal 

lab and that the concept of reciprocal inhibition could be used to treat various human 

psychological disorders.   In his work with people, the anxiety-inhibiting response was 

deep relaxation rather than feeding. The idea was based on the theory that you cannot 

experience deep physical relaxation and fear at the same time. As a behaviorist, Wolpe 

believed that the reason you have a phobia is that you learned it sometime in your life 
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through the process of classical conditioning, by which some object became associated in 

your brain with intense fear (see Pavlov's research). We know from the work of Watson 

(see Watson's study with little Albert) and others that such learning is possible even at 

very young ages. So, in order to treat your phobia, you must experience a response that is 

inhibitory to fear or anxiety (relaxation) while in the presence of the feared situation. Will 

this treatment technique work? Wolpe's article reports on 39 cases randomly selected out 

of 150, where the subjects' phobias were treated by the author using his systematic 

desensitization technique. 

The same basic process has been described as the most accepted clinical remedy 

for simple or social phobias, although he gives slightly different names to its three steps. 

The information given by Kleinknecht was also expanded by pointing out that there is 

some concern about the theoretical basis of the procedure. This concern has sparked 

significant research in the area, and he states that current research has found that "(1) 

Systematic desensitization conducted exclusively in imagination is decidedly inferior to 

systematic desensitization conducted with concurrent real-life homework practice; and 

(2) real-life exposure alone is an exceptionally effective treatment for phobias in and of 

itself' (1987, p. 41). They conclude these remarks by saying "the status of empirical 

research at the present time indicates that real-life exposure therapy is the treatment of 

choice for most clients with simple or social phobias" (1987, p. 41). The other 

intervention employed in this study is Mindfulness Technique. 

 

2.3.1 Concept of Mindfulness 

Mindfulness stems from ancient Buddhist practice and from the perspective that 

our woken state of consciousness is limiting. Meditation allows us to wake up from this 

and enables us to live our lives with access to all conscious and unconscious possibilities 

(Kabat-Zinn, 2009). Bodhi (2003) referred to the word ‘mindfulness’ being created from 

the Pali word ‘sati’, which refers to being aware, paying attention, and remembering. The 

term ‘mindfulness’ is often referred to as a psychological state of awareness (Kostanski 

and Hassed, 2008), and is defined as being attentive and aware of what is happening in 

the present moment (Brown and Ryan, 2003). In essence, mindfulness is about ‘being’ 

rather than ‘doing’ (Kostanski and Hassed, 2008). The main advocate for mindfulness, 
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Kabat-Zinn (2006, p.145), defined mindfulness as “the awareness that emerges through 

paying attention on purpose, in the present moment, and non-judgmentally to the 

unfolding of experience moment by moment”. “Mindfulness is thought to work by 

reducing the resources devoted to processing negative stimuli which can then be directed 

to other cognitive tasks” (Buckley, Reid, Goos, Lipp and Thomson, 2016, p.163). Davis 

(2012) stated that mindfulness should be considered as an overarching term which 

encompasses different approaches and is not placed in any one distinct framework. It can 

be considered as a method, perspective, subjective experience and cognitive process.   

The mindfulness is a purposeful and nonjudgmental consciousness of what we 

obtain or experience at the present moment. (Kabat-Zinn, 1990 quoted by Shiverick, 

2012). Mindfulness increases adolescents' awareness and knowledge of their status, 

including their academic status, and makes an individual aware that he is weak in a 

particular course, and this awareness helps to practice and, consequently, master further 

and it seems to be effective in reducing students' math anxiety. Mindfulness is to fully 

focus to the present experiences in a purposeful and non-judgmental way. These 

experiences include human thoughts and feelings that are accepted only as transient 

mental phenomena and, unlike cognitive behavioral methods; they are accepted without 

any need for content analysis or changing them. Mindfulness helps people to accept their 

thoughts and feelings as they appear. Accordingly, mindfulness results in reduced 

rumination and thereby, reducing the anxiety and negative mood (Jain et al. 2007). Baer's 

Mindfulness Model includes five different facets of observing, describing, acting with 

awareness, non-judging of inner experience, and non-reactivity to inner experience 

(Sadjadian, 2015). Mindfulness is an unintentional contemplation with regard to the 

present and current events. Mindfulness can be considered as the ability to self-regulate 

attention and direct it towards an experience. Accordingly, the thought-out adjustment of 

attention is the central component of mindfulness (Baer, Smith, Hopkins, Krietemeyer, 

Toney, 2006). Since there is no comprehensive study on the relationship between 

mindfulness and math anxiety, present study examines whether there is a relationship 

between them.   

Mindfulness is an approach that has significant potential in addressing the 

physiological arousal associated with MA. Mindfulness depicts a psychological state of 
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paying attention to experiences in the moment using an open and non-critical approach 

(Chiesa, Calati, and Serretti, 2011). Mindfulness is thought to work by reducing the 

resources devoted to processing negative stimuli which can be directed to other cognitive 

tasks. Simple mindful breathing exercises utilize sustained attention to breathing and 

cognitive control to redirect attention back to the focused breathing should attention 

wander (Moore, Gruber, Derose, and Malinowski, 2012). Even brief interventions are 

effective in increasing attention, improving mood, improving reaction time, and reducing 

stress (Tang et al., 2007; Zeidan, Johnson, Diamond, David, and Goolkasian, 2010). 

Mindfulness training shows benefits in reducing the physiological stress responses 

elicited by Mathematics tasks (Tang et al., 2007) and in improving performance on 

Mathematics tasks for individuals with high MA (Brunyé et al., 2013) 

Mindfulness research has been conducted on individuals with a range of medical 

and psychiatric conditions, as well as healthy populations who experience stress, 

behaviour, and anxiety disorders (Bergen-Cico, Possemato and Cheon, 2013; Dobkin and 

Zhao, 2011; Mendelson, 2010; Solar, 2013).  Increasing mindfulness can significantly 

reduce anxiety, stress and emotional distress (Bergen-Cico, Possemato, and Cheon, 

2013).  Participants in a study by Dobkin and Zhao (2011) reported, mindfulness-based 

training enabled them to bring awareness into their everyday life, leaving them better 

equipped to respond to outside stressors.  Bergen-Cico, Possemato and Cheon (2013), 

revealed students who participated in a brief, 5-week (10-hour) mindfulness-based 

intervention program in a school setting experienced considerable improvement in 

grades. Mindfulness-based intervention also decreased stress in 4th and 5th grade 

students by improving students’ self-regulation (Mendelson, 2010).  Constant interaction 

with their environment, including school, exposes children to multiple stressors, but 

studies have supported the idea that mindfulness awareness is beneficial in reducing 

stress.      

One effective approach to reducing childhood anxiety and stress is incorporating 

mindfulness-based intervention into the school curriculum.  This can both empower 

students by addressing anxiety and stress.  In studies using quantitative measures of 

students’ perceived levels of stress, evaluations at baseline and at post-test displayed 

significant reductions in stress (Larson, et. al., 2010; Maynard, Solis, and Miller, 2015; 
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Zenner, Herrnleben-Kurz, and Walach, 2014; Zoogman, Goldberg, Hoyt, and Miller, 

2014). This builds on previous research demonstrating the effects of mindfulness in 

school based interventions.  Specifically, mindfulness-based intervention led to greater 

well-being, school based competence, and decreased levels of stress.  Incorporating 

mindfulness-based intervention programs into the school curriculum is associated with 

improved academic performance, self-esteem, mood, concentration, and behavior 

problems (Costello and Lawler, 2014; Maynard, Solis, and Miller, 2015).      

Teachers play an important role in addressing and reducing anxiety and stress in 

their students.  Students who were taught anxiety reducing strategies as part of their 

curriculum were empowered to learn and practice these techniques (Buchler, 2013).  

These results compare to a 2010 quantitative study of students who were taught 

relaxation techniques as part of their curriculum, showed a significant decrease in anxiety 

from pre-test to post-test (Larson et. al., 2010).  Researchers are beginning to understand 

how mindfulness has the potential to positively influence classroom behaviors (Albrecht, 

Albrecht, and Cohen, 2012).  Teachers implementing classroom-based prevention and 

intervention to address test related stress and anxiety could be considered a tier one 

service (providing class-wide intervention), consistent with a multi-tiered system of 

support (MTSS) framework that is currently promoted in public schools (Vaughn and 

Bos, 2009). Mindfulness can decrease mental health symptoms and through exposure can 

increase a students’ tolerance to anxious symptoms related to school performance 

(Malboeuf-Hurtubise, Lacourse, Taylor, Joussemet, and Amor, 2017).  Teachers can be 

trained to model mindfulness for their students.  To implement mindfulness interventions 

in a school-based setting, teachers are considered the appropriate facilitators of change 

(Zenner, Herrnleben-Kurz and Walach, 2014). 

 

2.3.2  Brief History of Mindfulness  

The innovation of Mindfulness came from the Indian sub-continent and owes its 

roots to the Buddhist meditation practices develop over 2,500 years ago. Modern 

mindfulness involves techniques from transcendental meditation, yoga, tai chi and other 

diverse practices.  The theory of Mindfulness Based Stress Reduction (MBSR) is a 

secular, non-religious application of the ancient Buddhist practice that was first initiated 
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by microbiologist, John Kabet-Zinn during the late 1970s and involves the cultivation of 

awareness while building skill in attention, executive function, and self-regulation 

(Buchholz, 2015).  MBSR was originally created to treat patients with chronic pain and 

has grown to be used in the treatment of “emotional and behavioral disorders.” The 

rigorous training in mindfulness techniques is a form of “mental training to reduce 

cognitive vulnerability to reactive modes of mind” through the mediation of mood and 

behavior (Bishop et al., 2004, pg. 231).  

The mechanism through which regular practice of mindfulness works is believed 

to result from improvement in switching and sustained attention. Mindfulness practice 

involves the repeated switching of attention back to the breath each time thoughts wander 

away from the breath.  Practitioners capabilities to keep their awareness on the breath in a 

“state of vigilance” for longer and longer time intervals is called sustained attention 

(Bishop et al., 2004, pg.232).  Along with regulation of attention, other self-regulation 

and emotion regulation mechanisms such as decentering, cognitive and emotional 

flexibility, reduced rumination, self-compassion, and interceptive awareness have also 

been explored in the literature (Zeidan, 2015, pg. 175).  Mindfulness is a truly 

interdisciplinary theory involving at a minimum the fields of psychology, biology, and 

neuroscience (Siegle, 2010). Some of the benefits that have been attributed to 

mindfulness practice include: enhanced skill in concentration, improved memory, greater 

flexibility when responding to events, and increased “self-insight, self-regulation, 

compassion, wisdom and other outcomes” (Crowley and Monk, 2017).  The use and 

acceptance of mindfulness as an intervention technique to address anxiety and other 

attention problems in school settings has continued to increase over the last two decades. 

The moderating variables in this study are Mathematics Self-efficacy and Gender. 

 

2.4  Mathematics Self-Efficacy 

Bandura (2005) defined perceived self-efficacy as "people's beliefs in their 

capabilities to produce given attainments". Self-efficacy is one’s belief, or perception, 

about one’s capability to perform at a certain level on a task. Research has shown that 

self-efficacy is positively related to academic performance (Hoffman, 2010; Pajares and 

Miller, 1995; Sartawi, Alsawaie, Dodeen, Tibi, and Alghazo, 2012). Students with high 
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sense of self-efficacy exhibit strong motivation and approach difficulties as challenges to 

be mastered; whereas students with low sense of self-efficacy exhibit weak commitment 

and approach difficulties as threats and with anxiety (Bandura, 1994). On the other hand, 

some studies in self-efficacy suggested a different perspective. Chen and Zimmerman 

(2007) and Chen (2003) have found that students who overestimate their self-efficacy 

tend to show less effort and poor performance. Meanwhile, students who underestimate 

their self-efficacy are more likely to show more effort and better performance.  

Kiamanesh, Hejazi and Esfahani (2005), citing Pajares and Kranzler (1997), 

define Mathematics self-efficacy as "a situational assessment of an individual's 

confidence in her or his ability to successfully perform or accomplish a particular 

mathematical task or problem". Mathematics self-efficacy, then, has concerned whether 

Mathematics students believed in their abilities to meet the course objectives. An 

essential characteristic of self-efficacy is that it has a significant relationship with 

cognitive and non-cognitive constructs, including academic achievement and anxiety 

(Schunk and Mullen, 2012). Regarding school Mathematics, self-efficacy is found to be 

one of the most critical variables for explaining difference in Mathematics performance 

of students that explains quarter of the variance while predicting students’ Mathematics 

achievement (Pajares, 2006). Indeed, Mathematics self-efficacy is a stronger predictor of 

Mathematics achievement than Mathematics anxiety and previous Mathematics 

experience (Pajares and Miller, 1994). In an earlier research, Liu and Koirala (2009) 

investigated the relationship between Mathematics self-efficacy and Mathematics 

achievement of high school students. Results of correlation analysis and survey linear 

regression analysis indicated that Mathematics self-efficacy and Mathematics 

achievement were significantly related. It was also found out that Mathematics 

achievement could be predicted by Mathematics self-efficacy scores. Over the past three 

decades, researchers have consistently shown that the belief students hold in their 

Mathematics capabilities, or Mathematics self-efficacy, is predictive of students’ 

achievement and motivation in Mathematics, such as their goal orientation, value, and 

self-concept (Brown and Lent, 2006; Cheema and Kitsantas, 2013; Hackett and Betz, 

1989; Schunk and Pajares, 2005). A host of research has shown that domain-specific self-

efficacy measures (e.g., Mathematics self-efficacy) are strong positive predictors of 
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students’ academic behaviours and subsequent motivation in the same domain (Klassen 

and Usher, 2010). Generalized self-efficacy measures that are not specific to domain are 

typically unrelated to these same outcomes. 

Researchers have reported that the Mathematics Self-efficacy of college 

undergraduates is more predictive of their Mathematics interest and choice of maths 

related courses and majors than either their prior math achievement or math outcome 

expectations (Hackett, 1985, Hackett and Betz, 1989, Lent, Lopeze, Bieschke, 1991, 

1993, Pajares and Miller, 1994, 1995). Studies in the second area have investigated the 

relationship among efficacy beliefs related psychological constructs and academic 

motivation and anxiety. Self- efficacy has been prominent in studies that have explored 

its relationship with problem solving (Bouffard- Bouchard, 1989, Larson, Piersel, Imao 

and Allen, 1990), self-regulation (Bandura, 1991 Shunk, 1982 a), and strategy training 

(Schunk and Cox, 1985). Math self- efficacy had been shown to be as strong predictor of 

mathematical problem- solving capability as general mental ability (Pajares and Kranzler 

1995), a variable generally found to be a powerful predictor of academic performance 

(Thorndike, 1986). 

In the area of Mathematics performance, various researchers (pajares, 1996; 

Pajares and Miller, 1994) have reported that student judgment of their capability to solve 

Mathematics problem are predictive of their actual capability to solve those problems. 

These judgments also mediate the influences of other predictive such as math 

background, Mathematics anxiety, and perceived usefulness of Mathematics, prior 

achievement and gender. Hackett and Betz (1989) defined Mathematics self- efficacy “as 

a situational or problem- specific assessment of an individual's confidence in her or his 

ability to successfully perform or accomplish a particular (Mathematics) task or problem” 

(p.262). 

Self-efficacy can be defined as the judgement of one’s capabilities to successfully 

perform a particular given task (Bandura, 1977; Bandura 1997; Zimmerman, 2000). 

These expectations and beliefs influence whether somebody starts working on a task and 

the intensity of the performance (Pajares and Kranzler, 1995). As a consequence people 

with low mathematical self-efficacy will avoid mathematical tasks or situations. Self-

efficacy beliefs are a main factor in someone's decision making process, e.g. the choice of 
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academic courses or career decisions (Hackett and Betz, 1981; May and Glynn, 2008). 

Especially low self-efficacy beliefs lead to negative decisions in the related domain. 

Successful learning scenarios – at school or at university – should increase learners’ self-

efficacy expectations as well as their skills and knowledge. A main source of self-

efficacy expectations is one's own successful performance. If a student completes a task 

autonomously with more or less feedback, s/he develops positive expectations to handle 

new and unknown situations or problems. However, the effect could be weaker due to the 

non-existing own performance if learners only ‘consume’ information about how to solve 

the task. 

In general, self-efficacy expectations “are task and domain specific” (Pajares and 

Miller, 1995, p.190). For that, measurements of self-efficacy expectations should be 

always fitted to the related domain or task. For example, questionnaires have been 

proposed to measure self-efficacy expectations in the field of computer usage (Compeau 

and Higgins, 1995; Cassidy and Eachus, 2002; Barbeite and Weis, 2004) or Mathematics 

(Betz and Hackett, 1981; Pajares and Miller, 1995; May and Glynn, 2008). Mathematics 

self-efficacy expectations indicate the belief of a person in his/her own competence to 

solve mathematical problems and tasks successfully. Mathematics self-efficacy is 

positively related to math performance (Pajares and Miller, 1994; Kabiri and Kiamanesh, 

2004; Liu and Koirala, 2009). This means that the higher a person rates on Mathematics 

self-efficacy scales, the better this person performs on solving mathematical problems. 

There are also gender differences in Mathematics self-efficacy expectations. Males are 

usually scoring higher in Mathematics self-efficacy questionnaires than females (Betz 

and Hackett, 1981; Randhawa and Gupta, 2000). It can be assumed that gender effects 

are based on social and cultural roles and the masculine image of Mathematics. 

Mathematics self-efficacy is defined by Betz and Hackett (1983) as quality 

acquisition of knowledge and skills in Mathematics demonstrated by performance and 

leads largely to a choice of career in Mathematics/science field. Students with no 

confidence in the skills they possess shy away from tasks where those subjects are a 

prerequisite and they are more likely to give up when they face a challenge. Girls have 

lower confidence in the area of Mathematics than boys. This makes young women non-

competitive in this area. Lent, Hackett, and their associates (1987) demonstrated that self-
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efficacy beliefs influenced the choice of majors and career decisions of college students. 

In certain cases, students underestimate their capability and avoid math-related courses 

and careers, and not lack of competence or skill. Pajares, (2002) found the avoidance 

affected women more than men. People with a strong efficacy consider a variety of career 

options and prepare adequately to pursue different occupations. Self-limitation of career 

development arises more from perceived self-inefficacy than from actual inability. 

Armstrong and Crombie, (2000) and Rojewski and Yang, (1997) established that 

occupational aspirations are formed at an early age but are better understood and stabilize 

over the years.  

As college Mathematics instructors respond to the need for fostering students’ 

Mathematics literacy, the important role of students’ Mathematics self-efficacy has 

received increased attention (Hannula, 2006; Pape and Smith, 2002). Bandura (1997) 

suggested that students with higher levels of self-efficacy tend to be more motivated to 

learn and more likely to persist when presented with challenging tasks. Bandura 

identified four main sources of self-efficacy: mastery experiences, vicarious experiences, 

social persuasion, and physiological states. Students base most of their beliefs about their 

abilities on their mastery experiences. For example, students who have repeatedly 

succeeded in previous Mathematics courses will most likely believe that they have the 

ability to succeed in future Mathematics courses. Vicarious experiences involve students 

observing social models similar to themselves succeeding with particular tasks. Although 

this does not contribute as strongly to self-efficacy as mastery experiences, students will 

feel more confident in Mathematics if they see students they perceive as similar to 

themselves succeeding in Mathematics. The final two sources contribute the least to 

students’ self-efficacy. Social persuasion refers to encouragement, both positive and 

negative, from peers, teachers, and parents. Physiological states refer to the student’s 

physical state such as fatigue, pain, or nausea. 

Poor Mathematics self-efficacy in college students often decreases their 

motivation to learn and eventually can lead to low Mathematics achievement. In a study 

of college freshmen enrolled in a developmental Mathematics course, Higbee and 

Thomas (1999) found that Mathematics self-efficacy, along with other affective factors 

such as test anxiety and perceived usefulness of Mathematics, influenced students’ 
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mathematical performances. The results of their study suggest to instructors that focusing 

on teaching mathematical content is insufficient for some students to learn Mathematics. 

College Mathematics instructors must also consider emotional or attitudinal factors that 

influence how students learn Mathematics. The literature on widening participation 

suggests that high self-efficacy in a subject is crucial to continuing to study a subject (e.g. 

Bandura and Cervone 1983; Bandura and Locke 2003). Self-efficacy beliefs play a 

critical role in the academic and career choices of students (Hackett 1985). The 

importance of considering students’ self-efficacy beliefs, in addition to test scores, is 

stressed in recent research findings, mainly because of its positive influence on academic 

choices (e.g. Chen and Zimmerman 2007; Pajares and Miller 1997). The relationship 

between self-efficacy and outcome expectations is not always consistent, according to a 

recent validation study with middle school Mathematics students (Usher and Pajares 

2009): ‘‘A student reasonably confident in her Mathematics capabilities, for example, 

may choose not to take an advanced statistics course’’. 

The self-efficacy construct was initially described and contextualised by Bandura, 

who distinguished two cognitive dimensions in this construct, i.e. personal self-efficacy 

and outcome expectancy. Self-efficacy (SE) beliefs ‘‘involve peoples’ capabilities to 

organize and execute courses of action required to produce given attainments’’ and 

perceived self-efficacy ‘‘is a judgment of one’s ability to organize and execute given 

types of performances ...’’ (Bandura 1997, 3). As such, perceived self-efficacy measures 

self-belief only in relation to specific activities, for example one’s self-belief in one’s 

ability to use Mathematics effectively in the future. In addition, they argued that such 

global statements decontextualise efficacy beliefs, and transform the construct of self-

efficacy into a generalised personality trait rather than the context-specific judgment 

Bandura (1986) suggested it should be. Several studies (e.g. Marat 2005; Pietsch, Walker, 

and Chapman 2003; Williams and Williams 2010) have dealt with the relationship of 

self-efficacy beliefs and students’ attainment, in Mathematics. In a recent study, a 

student’s predicted grade was linked to the likelihood of intentions to continue with 

Mathematics (Brown, Brown, and Bibby 2008). Apart from students’ attainment, the 

latter also refer to students’ perceptions of difficulty with Mathematics and their low self-

efficacy as other reasons for not studying Further Mathematics. Williams and Williams 
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(2010) used measures of Mathematics self-efficacy and Mathematics achievement from 

the Programme for International Student Assessment (PISA) data for 33 countries. They 

found that there is a reciprocal relationship between students’ Mathematics self-efficacy 

and attainment in Mathematics. Although they found cross-cultural variation in this 

reciprocal relationship,  

 

Mathematics self-efficacy and Anxiety in their relation to Achievement   

Self-efficacy is one of the cognitive concepts from the field of social learning 

(Bandura, 1997), which can be connected to the classroom climate prevailing in the 

educational environment. Mathematics self-efficacy is individual’s judgment of his 

capabilities to solve specific Mathematics problems, perform Mathematics related tasks 

and succeed in Mathematics-related courses (Phan and Walker, 2000a, b; Betz and 

Hackett, 1983). This definition of Mathematics self-efficacy was used in this study since 

it suggests specificity and direction to earlier global assessment of Mathematics self-

efficacy. Using path analysis, Phan and Walker (2000a, 2000b) investigated the 

predicting and mediational role of Mathematics self-efficacy and found that students' 

Mathematics self-efficacy made an independent contribution to the prediction of their 

performance in Mathematics problem-solving when other motivational variables were 

controlled.  

Mathematics self-efficacy mediated further the effects from multiple sources of 

self-efficacy information onto performance in Mathematics problem-solving as reported 

by other researchers as well (Pajares and Kranzler, 1995; Pajares and Miller, 1994). An 

extensive literature has been summarized on the personal and educational consequences 

of Mathematics anxiety (Hembree, 1990). Highly Mathematics -anxious individuals are 

characterized by a strong tendency to avoid Mathematics, which ultimately undercuts 

their Mathematics competence and forecloses important career paths. Mathematics 

anxiety is a reaction or phobia (Faust, 1992), with both immediate cognitive and long 

term educational implications. Turner et al. (2002) hinted the patterns of student 

avoidance (e.g., not being engaged or seeking assistance) might have resulted from 

highly demanding teachers for correctness and not providing any cognitive or 

motivational support during lessons. Highly Mathematics-anxious people also espouse 
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negative attitudes toward Mathematics, and hold negative self-perceptions about their 

Mathematics abilities. The correlations between Mathematics anxiety and variables such 

as motivation and self-confidence in Mathematics are strongly negative, ranging between 

-.47 and -.82 (Ashcraft, 2002). Mathematics anxiety disrupts cognitive processing by 

compromising ongoing activity in working memory. The investigations whether 

Mathematics anxiety has a measurable on-line effect on cognitive processing, that is, 

whether it actually influences mental processing during problem solving were done 

earlier (Ashcraft and Faust, 1994; Faust et al., 1996; Ashcraft, 2002). Results consistent 

with Eysenck and Calvo’s (1992) model of general anxiety effects, called processing 

efficiency theory were found. In this theory, general anxiety is conjectured to disrupt 

ongoing working memory processes because anxious individuals devote attention to their 

intrusive thoughts and worries, rather than the task at hand. In the case of Mathematics 

anxiety, such intrusive thoughts probably involve preoccupation with one’s dislike or fear 

of Mathematics and one’s low self-confidence.  

Consequently, it lowers Mathematics performance because paying attention to 

these thoughts acts like a secondary task, distracting attention from the Mathematics task. 

It follows that cognitive performance is disrupted to the degree that the Mathematics task 

depends on working memory. In line with these findings, there appears to be a correlation 

between math anxiety and math achievement. Mathematics anxiety refers to a feeling of 

fear or tension that interferes with math achievement (Ashcraft, 2002). Mathematics 

anxiety appears to be a significant predictor of math achievement (Stankov, Lee, Luo, 

and Hogan, 2012). Controversially, children who are experiencing Mathematics 

difficulties can develop math anxiety due to experiences of repeated failure (Ashcraft and 

Krause, 2007; Ashcraft and Moore, 2009). The relation between math anxiety and math 

achievement is bidirectional (Carey, Hill, Devine, and Szucs, 2016). In the literature, 

different factors are mentioned that can explain or influence the correlation between 

Mathematics anxiety and Mathematics achievement. Ashcraft’s (2002) study shows that 

Mathematics anxiety leads to ongoing activity in working memory, which in turn 

interferes with cognitive processing.  

Ramirez, Gunderson, Levine, and Beilock (2013) examined the relation between 

Mathematics anxiety, problem solving strategies, and Mathematics achievement in a 
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group of seven- year-old children. The results show that Mathematics anxiety negatively 

predicts Mathematics achievement, because math anxiety reduces the use of good 

problem solving strategies. Luo and colleagues (2014) and Wang and colleagues (2015) 

found a correlation between Mathematics anxiety and Mathematics achievement in young 

adolescents. The effect of Mathematics anxiety on Mathematics achievement appeared to 

depend on motivation (Wang et al., 2015). In students with high levels of Mathematics 

motivation, an average level of Mathematics anxiety facilitated Mathematics 

achievement. In students with a lower level of Mathematics motivation, a high level of 

Mathematics anxiety negatively influenced Mathematics achievement (Wang et al., 

2015). Hence, the activity of working memory (Ashcraft, 2002), the use of good problem 

solving strategies (Ramirez et al., 2013) and Mathematics  motivation (Wang et al., 2015) 

are factors that possibly explain or influence the correlation between Mathematics 

anxiety and Mathematics achievement. 

 

2.5  Concept of Adolescence 

Adolescence is the developmental stage between childhood and adulthood; “The 

period of development from the onset of puberty to the attainment of adulthood. This 

begins with the appearance of secondary sexual characteristics, usually between the ages 

of 11 and 13 years of age (Colman 2006). It represents the period of time during which a 

person experiences a variety of biological changes and involves a dramatic transitions in 

the physical, social, sexual, and intellectual spheres. This essay will review the theories 

of adolescences and the extent to which they characterise adolescences as a time of storm 

and stress as suggested by Hall (1904). Firstly, the changing notion of adolescence 

through history and its cultural context will be discussed, followed by the biological, 

psychosocial and cognitive approaches to adolescence. Adolescence as a period of stress 

and storm can be traced back as far as writings of Plato and Aristotle. Plato (1953) 

described adolescent boys as constantly arguing and very easily excited. Aristotle (1941) 

described adolescents as “lacking in sexual self-restraint, fickle in their desires, 

passionate and impulsive”. However, during the middle ages, adolescence was mostly 

ignored as a life stage and children were viewed as small adults. “Childhood and 

adolescence were regarded as two sides of the same coin” (Dubasa et al, 2003). The first 
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person to determine a difference between the two was Rousseau. Rousseau described it 

adolescence as “A change in humour, frequent anger, a mind in constant agitation, makes 

the child almost unmanageable. His feverishness turns him into a lion. He disregards his 

guide; he no longer wishes to be governed.” (Rousseau, 1911) 

Psychologists of that time agreed with Rousseau’s ideas and in 1904, influenced 

by the evolutionary theories of Charles Darwin, G. Stanley Hall defined adolescence as a 

period of “storm and stress, a time of universal and of inevitable upheaval”. To Hall, 

adolescence represented a period when early human beings went from being beast-like to 

being civilized. To Hall, the end of the adolescent stage marked a new birth, in which 

higher, more completely human traits were born. Culturally, in the 18th century, the 

period of adolescence was first seen in middle- and upper-class children as education 

went on longer and children stayed home for an increasing portion of their lives. By the 

20th century, after World War II, adolescence became a general phenomenon (Dubasa et 

al, 2003). According to Koop et al (2003) despite the historically changing view of 

adolescence and social context in which they developed, these stereotypes of 

adolescences certainly remain parallel to those of today and act as the foundation of our 

present-day representations of adolescence. 

The biological approach argues that the agitation in adolescence is universal and 

is not effected by time and social context. Puberty is often considered to initiate 

adolescence (Petersen & Taylor, 1980). During puberty, the young person achieves their 

adult size and appearance alongside all the underlying physiological processes (Tanner, 

1962). Current evidence indicates that biological changes make some contribution in 

respect to mood disruptions. Susman et al (1987) found that high levels of various 

adrenal and gonadal androgens were linked with sad affect, irritable rebelliousness and 

mild delinquent behaviour in boys. Additional evidence suggests that hormonal changes 

during puberty contribute to emotional volatility (Buchanan et al., 1992) and also the 

negative moods (Brooks-Gunn et al, 1994) seen in early adolescence. These studies 

however, are limited as they focus on only early adolescence and may be subject to 

reporter bias. They are based on the retrospective memory of mood and behaviour as 

recalled by the mothers of the adolescent. Puberty is also thought to mark the completion 

of brain development; the development of neural pathways and the process of 
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myelinisation of nerve fibres integrating the two hemispheres (Yakolev & Lecours, 

1967). Recent evidence however argues that changes continue to occur in the brain over 

the whole life span (Petersen, 1985). 

However, research has shown that the biological changes of puberty alone do not 

make adolescent storm and stress either universal or inevitable. This can be demonstrated 

by the fact that not all cultures experience adolescent storm and stress to the same degree 

and some cultures do not experience it at all. Margaret Mead’s study (1928) found that 

adolescence in Samoa was a blissful, utopian transition. These findings have been 

confirmed by numerous other studies looking at adolescence worldwide, reporting that 

most traditional cultures experience less storm and stress among their adolescents, 

compared with the West (Schlegel and Barry, 1991). Thus the chaotic experience of 

adolescents is not biologically determined but rather reflects the role of the cultural 

context in promoting these types of changes. However, the validity of Mead’s work has 

been questioned based on similar observations of the Samoan people by Freeman (1983). 

According to Piaget (1950), the changes to the brain and it’s functioning during 

adolescence, the final stage of cognitive development, is thought to take place during 

adolescence. Piaget described this development in terms of sequential changes in how 

children think. Cognitive development during adolescence, known as the formal 

operational stage, involves a movement from concrete to abstract thinking and a decrease 

in egocentric thought. Egocentric thought during this period leads to some particular 

behaviour such as imaginary audience; the feeling of constant scrutiny, the personal 

fable; regarding one’s thoughts and feelings as unique, self-consciousness and feelings of 

invulnerability; which can lead to risk-taking behaviour. This egocentric thinking of early 

adolescence is diminishes by sixteen due to shared experience with their peers. Once 

adolescents start to exercise their new reasoning skills, they begin to argue for the sake of 

it, jump to conclusions, and be overdramatic thinking of only themselves. These 

behaviours can lead to the view that adolescence is a period of storm and stress. Research 

indicates that Piaget simplifies the developmental process by overestimating the 

invariance of the order of stages. It has been argued that Piaget exaggerates the 

universalism of the stages and lacks ecological validity as all his research was based on 

children from well-educated, high socio-economic backgrounds. 
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Freud’s theory of psychosexual development also portrays adolescence as being 

fraught with internal struggle. According to Freud, during the last stage of psychosexual 

development, the “genital” phase; the child is inundated with instinctual impulses which 

disrupt the balance between the ego and id. The ego is pulled between the impulses of the 

id and the restrictions imposed by the superego. This conflict makes adolescence a time 

of tremendous stress and turmoil. Unfortunately the work of Freud is heavily criticised; 

his work is based on a small number of case studies and is therefore regarded as 

unreliable and cannot be generalised to the whole population. This theory may have been 

applicable at the time it was developed but is not applicable today. Additionally, Freud’s 

theory has no empirical support as the constructs of the id, ego and superego are 

subjective and cannot be measured. 

Based on Freud’s psychosexual concept of development, Erikson’s psychosocial 

theory (1968) takes a much wider view of the factors that impact development. Erikson 

proposed that achieving a sense of personal identity is more important than reaching 

sexual maturity, he emphasised social and cultural components of an adolescent’s 

developmental experiences. Erikson described identity as a sense of self-continuity. Like 

Freud, Erikson viewed adolescence as a time of storm and stress and that the turmoil 

resulted from an identity crisis; a period during which the adolescent is troubled by his 

lack of identity. Erikson’s ideas have been criticised as they were based on his 

observations of young people undergoing therapy, therefore not being truly representative 

of adolescents. Research evidence suggests that the vast majority of adolescents do not 

experience significant psychological difficulties. Offer (1969) concluded that Erikson’s 

concept of identity crisis could not be general since most adolescents never experienced 

such a crisis; this is supported by Douvan and Adelson (1966). In their survey of over 

three thousand American adolescents, mainly aged 14-16 years old, they found only a 

small percentage of adolescents experience signs of restlessness, conflict, or instability. It 

is uncertain however, if similar results would be found in other cultures. 

Marcia’s theory of identity achievement (1980) contradicted the notion of 

adolescence as a time of crisis. Marcia claims that adolescent identity formation has two 

major parts: a crisis and a commitment. The trauma in adolescence results from having to 

make difficult decisions about one’s identity and moving through the four different 
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identity statuses: identity diffusion, foreclosure, moratorium and finally identity 

achievement. Milman (1979) provides some supporting evidence for Marcia’s theory. He 

found that a majority of 12-15 year old children were in the identity diffusion stage in 

comparison to the identity achievement stage, however, he also found that a large portion 

of young adults have still not achieved the highest level of identity by their mid-20’s, 

suggesting that identity formation may occur later than suggested by Marcia. There is 

also evidence that suggests this search for identity continues throughout the whole of the 

lifespan, with alternating periods of stability and instability and movement back and forth 

between stages (Marcia, 1980) this suggests that adulthood can involve just as much 

turmoil as adolescence. 

Supporting Marcia, the Strain Theory (Agnew, 1997; Steffensmeier and Allan, 

2000), suggests that adolescence is not the period of “storm and stress” as described in 

earlier theories of development. It claims that adolescents develop an increasing desire 

for adult privileges, such as autonomy, status and money. Adolescents are usually denied 

such privileges by adults and are often treated with disrespect. They are therefore more 

likely to see these stressors as unfair and are more likely to experience objective stressors 

than children and adults. Contemporary studies have established that conflict with parents 

increases in early adolescence, compared with younger childhood, and typically remains 

high for a couple of years before declining in late adolescence (Laursen et al, 1998). 

Cross-cultural research (Douvan & Adelson, 1966; Offer, 1969) has shown that most 

adolescents get along well with their parents and even adopt their parents views 

(Adelson, 1979). Moreover, Kandel and Lesser (1972) found that adolescents shared 

more views with their parents than with their peers. Conversely, it has been suggested 

(Steinberg, 1990) that conflict between adolescents and their parents may actually be 

beneficial to the development of the adolescent, as it promotes the development of 

individuality and autonomy. High conflict may make adolescence a difficult time for 

adolescents and their parents even if the conflict ultimately has benefits. “If adolescents 

have to adjust to so much potentially stressful changes, and at the same time pass through 

this stage of life with relative stability, as the empirical view indicates, how do they do 

it?” (Coleman and Hendry, 1999). 
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The Focal theory (Coleman and Hendry, 1999) suggests that adolescents manage 

their issues by dealing with only one at a time. Adolescents spread the process of 

adapting over a number of years, attempting to resolve only one issue at a time so the 

resulting stresses are rarely concentrated all at one time. There is no evidence to suggest 

that young children or old age pensioners deal with issues in the same way. This theory 

also suggests that adolescents play an active role and explains why some adolescents 

cope whilst others fail to adapt despite having the same number of crises. Unlike the 

traditional theories of adolescence, the Focal theory has the advantage of being based on 

empirical evidence. Despite this, coping with one issue at a time does not necessarily 

indicate stability (Coleman, 1978). There is a need for more evidence, particularly from 

longitudinal studies, to test Coleman’s claim. 

The claim that adolescence is indeed a time of storm and stress is based on many 

theories of adolescent development. Each theory puts forward a unique explanation for 

the basis of turmoil in adolescence, whether it is sexual, cognitive, or resulting from 

social challenges such as those based on studies of adolescents in treatment, which 

represents a small population of youth. Conversely, larger-scale studies of development 

in adolescence that have focused on the ‘normal’ adolescent population have concluded 

that turmoil is relatively uncommon (Douvan and Adelson, 1966; Offer and Offer, 1975). 

Montemayor (1983) concludes that although some conflict in adolescence is likely to be a 

normal part of the transformations that occur, it also seems clear that there is little support 

for more extreme storm and stress notions. Adolescents are simply moving forward to be 

like the group they are going to become: adults. There are a relatively few areas, such as 

crime , eating disorders and suicide do adolescents undertake behaviour more often than 

other age groups. However adolescents are still generally believed to be disruptive or out 

of control. 

 

2.6  Theoretical Review of literature 

2.6.1  Constructivism Theory 

Constructivism has established the expectation that student learning is an 

interdependent process in which only the learner can actively construct personal meaning 

of the knowledge being acquired based on his or her cognitive developmental stages and 
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his or her socio-cultural experiences (NCTM, 2000; Piaget, 1971; Vygotsky, 1978). 

Strictly following directions without reflective thought provides little to no construction 

of understanding; learning becomes limited because of the barriers of rules and 

procedures, especially in Mathematics (Van de Walle, 2004). 

According to Marlow and Page (2005), the construction of knowledge is the focus 

of the learning process, not how the information is received. The researchers also 

communicated that the massive amount of information presented in classrooms is 

unmanageable when the traditionally stated teacher instruction-learner listening method 

is used for instruction. Educators must demonstrate the thinking process regarding 

Mathematics because students have to be taught how to think through the information 

and use logical judgment to determine how to solve problems in order to avoid anxiety. 

They must also be provided an opportunity to construct personal knowledge from the 

information and material presented (Marlow and Page, 2005; NCTM, 2000; Van de 

Walle, 2004). As communicated by Vygotsky (1978), every function of a child’s 

development first appears on a social level and then on an individual level. In the 

theorist’s assertions, he claims that the higher functions of individuals occur through 

relationships with other individuals. Without the invested efforts of students learning in 

the construction of their knowledge, through individualized exploration and interactive 

communication, a limited amount of ownership and understanding of the Mathematics 

content takes place (Van de Walle, 2004). 

According to Marlow and Page (2005), there are four ways to describe 

constructivist learning in order to contrast it with traditional learning. First, constructivist 

learning is based on constructing individual knowledge, not being told the information or 

receiving the knowledge. This allows for assimilation of the information into existing 

schemata. Secondly, constructivist learning is not about recall, rather it is practiced 

understanding and application of knowledge and information. Thirdly, constructivist 

learning requires thinking and analyzing, not just memorizing and accumulating. It 

accentuates the thinking process rather than the quantity a learner memorizes. Fourthly, 

constructivist learning is considered active, not passive. Learners become more effective 

when they discover their own answers, concepts, solutions, and when they create 

interpretations and reflection about their own learning (Marlow and Page, 2005; Van de 
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Walle, 2004). Ultimately, educators that consider themselves constructivists believe 

students can construct their own knowledge from information, learn new information by 

constructing from an old base of information, and learn through discussion of their 

thinking with classmates and teacher. Unfortunately, the constructivist method of 

instruction in Mathematics is rarely practiced in elementary classrooms; rather, teachers 

focus on rote memory, recitation of facts, and procedural instruction of algorithms found 

to be more aligned with behaviourism (Burrill, 1997; Manigault, 1997; Van de Walle, 

2004). 

The theoretical base and conceptual framework of the majority of mathematical 

research and mathematical instructional standards are based on the constructivist theory 

of learning as defined by Jean Piaget and Lev Vygotsky. Fogarty (1999) cited these 

theorists as being “master architects” (p. 76) in the design of human learning. Piaget’s 

research on the epistemological stages of development, or cognitive constructivism, and 

Vygotsky’s role of social interaction in the learning process, or social constructivism, are 

critical in understanding the human mind and the building process of cognitive 

knowledge (Piaget and Inhelder, 1969; Vygotsky, 1978). As identified by Cawelti (2003), 

the founding theories of these two constructivists allow for deeper understanding of 

students’ learning experiences. Low test scores, anxiety and ineffective teaching practices 

in our schools have led educators and leaders to focus on students’ learning and the 

construction of knowledge (Brooks and Brooks, 1999). However, many elementary 

teachers are now focused on performance driven instruction rather than mastery driven 

instruction because of testing mandates required by No Child Left Behind (Darling-

Hammond, 2004; Midgley et al., 2000). 

 

2.6.2  Social Cognitive Theory 

Self-efficacy research originated with Albert Bandura in the field of social 

cognitive theory. Social cognitive theory centered on human agency as the vehicle of 

change (an agentic perspective) and the efficacy belief system as the foundation of 

human agency (Bandura, 2004). In other words, it was the individual, with an internal 

locus of control, working to create change for themselves, based on their self-efficacy 

beliefs, rather than change having come about as the result of external forces. Belief in 
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ability to produce desired effects produced incentive to act or persevere in the face of 

adversity. Social cognitive theory identified four core features of human agency: 

Intentionality, forethought, self-reactive elements, and self-reflective elements (Bandura, 

2004). Intentionality concerned the intentions, action plans and strategies for realizing 

them. Forethought concerned goals and anticipated outcomes to guide and motivate 

efforts. Self-reactive elements consisted of the adoption of personal standards and 

monitoring and regulating actions by self-reactive influence. Self-reflective elements 

consisted of reflection on efficacy, the soundness of thoughts and actions, the meaning of 

the pursuits, and the making of necessary adjustments. 

Bandura's theory stated that psychological procedures, whatever their form, alter 

the level and strength of self-efficacy (Bandura, 1977). He found the contributions of 

self-beliefs as a determinant of human behaviour to be a missing link in social cognitive 

theory research (Pajares, 2002). Bandura sought a paradigm shift from the 

psychodynamic model of human behaviour prevalent in the 1950s. Variants of this model 

shared three characteristics (Bandura, 2004). First, the causes of behaviour were not seen 

as residing within the individual. Second, behaviour deviating from prevailing social 

norms was treated as a kind of "disease". Third, practitioners relied heavily on the 

interpretive interview as the vehicle of change and provider of client insight. That is, the 

practitioner would interpret data and provide insight to the individual, contributing to the 

perception that causality and insight must come from external sources. 

In the 1960s, viewpoints on the causes of behaviour shifted to transactional social 

dynamics (personal, behavioural, environmental). Troublesome behaviour was 

represented as divergent rather than diseased, and action-oriented treatments replaced 

interpretive interviews (Bandura, 2004). Pajares (2002) said it this way: "People are 

viewed as self-organizing, proactive, self-reflecting and self-regulating rather than as 

reactive organisms shaped and shepherded by environmental forces or driven by 

concealed inner impulses". The determinants of human behaviour included both personal 

and environmental factors (Pajares, 2002). 

The importance of this shift was the modification in the content, locus, and agent 

of change (Bandura, 2004). Guided mastery experiences were used to equip people with 

competencies, enabling beliefs and social resources. Treatments were carried out not in 
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the practitioner's office, but in the locations where the problems arose: In homes, schools, 

and the larger community. Talented people implemented change programs under 

professional guidance; professionals were not considered the exclusive dispensers of 

treatments. Self-efficacy theory was the final necessary component to the "research 

puzzle" (Bandura, 2004). 
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Bandura’s Triadic Reciprocal Determinism 
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 Albert Bandura’s social Cognitive Theory emphasizes how cognitive, 

behavioural, personal, and environmental factors interact to determine motivation and 

behaviour (Crothers, Hughes and Morine, 2008). According to Bandura, human 

functioning is the result of the interaction among all three of these factors (Crothers et 

al.., 2008), as embodies in his Triadic Reciprocal Determinism model (Bandura and 

Woods 1989). While it may seem that one factor is the majority, or lead reason, there are 

numerous factors that play role in human behaviour. Furthermore, the influencing factors 

are not of equal strength, nor do they all occur concurrently (Wood and Bandura, 1989). 

For example, Student performances (behavioural factors) are influenced by how the 

students themselves are affected (cognitive factors) by the school strategies 

(environmental factors). The figure above therefore illustrates Triadic Reciprocal 

Determinism as portrayed by Bandura and Wood (1989).   

 The Social Cognitive Theory is composed of four processes of goal realization: 

self-observation, self- evaluation, self –reaction and self- efficacy. These components are 

interrelated, each having an effect on motivation and goal attainment (Crothers, 2008). 

Self-Observation  

Observing oneself can inform and motivate. It can be used to asses one’s progress 

toward goal attainment as well as motivate behavioural changes. There are two important 

factors with regards to self- observation: regularity and promixity. Regularity means the 

behaviour should be continually observed, whereas proximity means the behaviour 

should be observed while it occurs, or shortly after. Alone, self- observation is 

insufficient because motivation depends on one’s expectations of outcomes and efficacy 

(Crothers, 2008). 

Self- evaluation- Self- evaluation compares an individual’s current performance with a 

desired performance or goal. It is affected by the standards set and the importance of the 

goals. Goals must be specific and important; therefore, goal such as, “do your best” are 

vague and will not motivate. (Crothers, 2008) state that “specific goals specify the 

amount of efforts required for success and boost self – efficacy because progress is easy 

to gauge. “If one has little regard for his goal, he will not evaluate performance. There are 

two types of self- evaluation standards: absolute and normative. For example, a grading 

scale would be an example of a fixed or absolute standard. A social comparison such as 
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evaluating one’s behaviour or performance against other individuals is an example of a 

normative standard. People gain satisfaction when they achieve goals that they value. 

When individuals achieve these valued goals, they are more likely to continue to exert a 

high level of effort, since sub-standard performance will no longer provide satisfaction 

(Bandura, 1986).  

Self- reaction- Reaction to one’s performance can be motivating. If the progress made is 

deemed acceptable, then one will have a feeling of self- efficacy with regard to 

continuing, and will be motivated towards the achievement of their goal. A negative self- 

evaluation might also be motivating in that one may desire to work harder provided that 

they consider the goal to be valuable. Self- reaction also allows a person to re-evaluate 

their goals in conjunction with their attainments (Bandura, 1986). If a person has 

achieved a goal, they are likely to re-evaluate and raise the standard (goal); whereas, if a 

person has not achieved the goal, they are likely to re-evaluate and lower the standard 

(goal) to an achievable goal.  

2.6.3  Theoretical framework: Self-Determination Theory (SDT) (Deci and Ryan, 

2000) 

The theoretical framework for this study is Self-Determination theory (SDT) by 

Deci and Ryan, (2000). Self-determination theory guides our understandings of student’s 

developmental needs. The theory posits that individuals have three fundamental needs: to 

be meaningfully connected to others, to have developmentally appropriate choice and 

self-direction, and to perceive themselves as competent in their endeavours (Connell and 

Wellborn, 1991; Deci and Ryan, 1985). Also the theory stipulates that for attainment of 

improved well-being and reduced anxiety in school activities, some of the prerequisites 

are self-determination, self-belief, motivation and display of positive attitudes and 

capabilities which are major components of this study. 

 Many recent studies have shown the crucial role that motivated behaviours can 

play in the maintenance of psychological and emotional balance in order to avoid anxiety 

(Abery and Stancliffe, 2003; Nix, Ryan, Manly and Deci 1999; Bakare, 2010). In fact, the 

failure of many people to adhere to healthy behaviours represents a public health 

problem, one with many causes but for which a considerable part is motivational in 

nature. This highlights the need for a clearer understanding of what motivation is and 
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how to facilitate it in the context of psychological health behaviour. In short, motivation 

plays significant role in avoidance of anxiety in school, job and life as a whole. 

Motivation refers to the psychological forces or energies that impel a person toward a 

specific goal. In the case of the students, the need to be less anxious and achieve optimum 

performance in Mathematics could be described as their goals in this study. 

Introducing the issue of quality of the motivational drive, Deci and Ryan (2001) 

develop the Self-Determination Theory (SDT) which distinguishes between amotivation 

(lacking any intention to engage in a behaviour), extrinsic motivation (where the 

behaviour is engaged in order to achieve outcomes that are separable from the behaviour 

itself) and intrinsic motivation (where the behaviour is engaged in for the enjoyment and 

satisfaction inherent in taking part). In addition, SDT distinguishes between qualitatively 

different forms of extrinsic motivation, by contrasting autonomous or self-determined vs. 

controlled or non-self-determined types of behavioural regulation. This distinction is 

represented as a continuum and is characterized in terms of the degree to which the 

regulation of behaviour has been internalized so that it is engaged in with a true sense of 

volition and choice. Motivation is autonomous to the extent that a person's perceived 

locus of causality is internal (i.e. the perceived source of initiation and regulation for 

motivated behaviours emanates from the self). Motivation is controlled to the extent that 

people act because they feel pressured or compelled to do so, either by others or by 

themselves, and this involves having an external perceived locus of causality (Chirkov, 

Kim, Ryan and Kaplan, 2003). 

Fortunately, according to SDT, formerly controlled motivation can be internalized 

and transformed into autonomous motivation, if supportive conditions are in place. In 

fact, this contemporary theory of human motivation focuses on the psychological 

nutrients that engender adaptive motivational, behavioural, cognitive, and affective 

outcomes, by specifying contextual variables that facilitate (or hinder) these processes. 

The way a person acts in a particular setting cannot be attributed only to individual 

differences; contextual variables also exert a significant influence. Thus, SDT also 

considers the influence of the social environment on motivation. According to Deci and 

Ryan (2001), although people have an inherent propensity toward maintaining their well-

being, this natural tendency can be thwarted by conditions that frustrate the satisfaction of 
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three basic psychological needs. These needs are for autonomy (feeling volitional and 

feeling choice and responsibility for one's behaviour), competence (feeling that one can 

accomplish the behaviours and reach the goal) and relatedness to others (feeling 

understood, cared for and valued by significant others). In the context of health, socio-

environmental conditions that facilitate the satisfaction of these needs will promote the 

internalization of protective and preventive health behaviours so that they are engaged in 

autonomously and more likely to be maintained in the long term.  

A recent study in the context of psychological well-being clearly indicated that 

fulfilment of these three basic needs was related to more self-determined motivational 

regulations (Reeve, Deci and Ryan, 2004). It can generally be stated that people need to 

feel a sense of choice and volition with respect to their behavioural goals; they need to 

understand how to attain these goals and feel that they can be effective in carrying out the 

necessary actions; and feel respected and cared for by practitioners and important others. 

This means that people not only need to feel that they can carry out a certain behaviour 

(confidence, efficacy, competence), they also need to feel that they are fully responsible 

for initiating and maintaining that behaviour and that they are doing so willingly 

(autonomy, self-determination, responsibility). 

According to SDT, a person will develop and maintain more self-determined 

motivation when the personal context around them is autonomy supportive. The idea of 

autonomy support refers to eliciting and acknowledging peoples' perspectives, supporting 

their initiatives, offering choice/options, and providing relevant information, while 

minimising pressure and control. Previous research has demonstrated that when 

physicians are perceived by their patients as being autonomy supportive, patients report 

greater self-motivation for treatment adherence (Chirkov, Kim, Ryan and Kaplan 2003). 

Another study, designed to test a SDT intervention for motivating tobacco cessation in a 

clinical trial, show that intervention participants perceived greater autonomy support and 

reported greater autonomous and competence motivations than did controls, supporting 

the causal role of autonomy support in the internalization of more internal forms of 

regulation (Algozzine, Browder, Karvonen, Test and Wood, 2001). From the discussion 

above, it is observed that self-determination could be a driving force towards achieving 

reduced Mathematics anxiety among students. This means, no matter the amount of 
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training as well as provision of viable environment, individual students must be ready to 

achieve or derive satisfaction from all the processes involved in their school. 

This theory and its constructs have been applied to many settings.  Domains 

studied include health care (e.g. Sheldon, Williams, and Joiner, 2003), education (e.g. 

Williams, Saizow, Ross, and Deci, 1997), parenting (e.g. Deci, Driver, Hotchkiss, 

Robbins, and Wilson, 1993), organizations (e.g. Deci, Connell, and Ryan, 1989), mental 

health (e.g. Reis, Sheldon, Gable, Roscoe, and Ryan, 2000) and well-being among the 

disabled (Bakare, 2010). The results have been extended to cultures throughout the 

United States, Western Europe (e.g. Schmuck, Kasser, and Ryan, 2000), Russia (e.g. 

Chirkov, and Ryan, 2001), Asia (e.g. Chirkov, Ryan, Kim and Kaplan, 2003) and Nigeria 

(Bakare, 2010). The current study will focus on the implication of this theory to 

management of Mathematics anxiety among secondary school students. 

         As SDT has expanded both in terms of breadth and depth, both theoretical 

developments and empirical findings have led SDT researchers to examine a plethora of 

processes and phenomena integral to personality growth, effective functioning, and well-

being. For example, SDT research has focused on the role of mindfulness as a foundation 

for autonomous regulation of behaviour, leading to both refined measurement and 

theorizing about awareness.  The study of facilitating conditions for intrinsic motivation 

led to a theory and measurement strategy regarding vitality, an indicator of both mental 

and physical well-being.  

 

2.7  Empirical Review of Literature 

2.7.1  Systematic Desensitization and Mathematics anxiety 

A number of studies discussed that the systematic desensitization treatment 

significantly proves to reduce Mathematics anxiety. Gillingham (1977) reports after 

thorough investigation involving High school students in an experimental study that 

systematic desensitization is one of the successful treatment procedures for Mathematics 

anxiety. In this regard, individuals with treatment display the greater reduction in 

Mathematics anxiety level as compared to those individuals with no treatment. Similarly, 

Zettle (2003) conducted a research on the effectiveness of systematic desensitization on 

management of Mathematics anxiety among students. A pretest posttest experimental 
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design was employed and the students were screened before the experiment. The finding 

of the study revealed that systematic desensitization is significant and equally able to 

reduce students’ Mathematics anxiety.  

Additionally, Higbee and Thomas (1990) examined the efficacy of the 

combination of the three techniques of systematic desensitization, relaxation technique, 

and meta cognition in the reduction of Mathematics anxiety among College students. The 

level of anxiety of the students in the experimental group were compared with that of the 

control group and the finding prove that the three techniques have significant effect on 

reducing college students’ Mathematics anxiety and increasing their confidence levels 

(self-efficacy). Moreover, Suinn and Richardson (1971) find that there is a significant and 

equivalent progress in Mathematics anxious university students treated by both traditional 

systematic desensitization and accelerated massed desensitization (AMD). Both 

treatments also prove to improve the performance for the treatment groups but not with 

treatment control groups. In his 1990 meta-analysis, Hembree concluded that, while 

individual psychological treatments such as systematic desensitization were highly 

successful in reducing MA, whole-class treatments or classroom interventions were not 

effective.   

Otta and Ogazie (2014) investigated the effects of systematic desensitization and 

study behaviour techniques in the reduction of test phobia among in-school adolescents in 

Abia State, Nigeria. The quasi-experimental research design was used in the study. Sixty 

SS 2 students drawn through stratification were used as the subject. A self-developed 

instrument was used for data collection. T-test and ANCOVA were used for data 

analysis. The result showed that systematic desensitization and study behaviour technique 

had a significant effect on the post and follow-up phases.   

Also, Ventis, Higbee, and Murdock (2001) conducted a study on the effectiveness 

of systematic desensitization on fear reduction using humorous hierarchy scenes without 

relaxation. The sample for the study comprises 40 students (2 men and 38 women) drawn 

from the College of William and Mary, Williamsburg who were very fearful of spiders. 

The researcher using a 24 item behavioural approach test with an American Tarantula, 

subjects were matched on the fear level and randomly assigned to 1 of 3-treatment 

groups- systematic desensitization, humour desensitization, and untreated control. Each 
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subject was seen for 6 sessions, including pre-test. Data were analyzed using analysis of 

covariance of post-test which revealed that the two treatment groups showed a greater 

reduction in fear while the controls in 3 measures but did not differ from each other. 

Hence, humour in systematic desensitization reduced fear as effectively as more 

traditional desensitization. 

      Researchers in math anxiety propose systematic desensitization (Furner, 1996; 

Schneider and Nevid, 1993; Hembree, 1990; Trent, 1985; Olson and Gillingham, 1980) 

as an effective approach for helping people reduce their math anxiety. Davidson and 

Levitov (1999) advocate the use of relaxation in conjunction with repeated positive 

messages and visualizations to reduce math anxiety. Antoni (2003) investigated the effect 

of systematic desensitization (SD) on reduction of Mathematics anxiety of anxious 

students in the college. In his study, 102 students identified as low achievers were 

randomly split into experimental and control groups aged between 13-19 years, with a 

mean of 16 and systematic desensitization of 9.1. Analyzed data showed that students 

who used systematic desensitization (SD) in the treatment group, performed better as it 

was recorded that their anxiety level reduced and their self-esteem boosted, from their 

post test results.   

Azuji, Nwokolo and Anyamene (2015) examined the effectiveness of Systematic 

Desensitization (SD) in reducing Mathematics anxiety and test phobia among secondary 

school adolescents in Nigeria. The study finding indicates that students who receive the 

Systematic Desensitization treatment for Mathematics anxiety exhibit a significant 

reduction in their Mathematics anxiety scores as compared to those students who do not 

receive any treatment. Therefore, the significant difference in the mean scores of 

Mathematics anxiety and performance in the students under study is due to the desired 

effectiveness of the treatment. Abood and Abumelhim (2015) investigated the efficacy of 

Systematic Desensitization (SD) on management of Mathematics anxiety among 

adolescents. In this study, participants in the SD treatment group had the lowest mean 

score for test anxiety. The findings revealed that SD was effective in reducing anxiety 

among learners in Jordan.SD is a method that has been consistently proven to be effective 

in the treatment of anxiety and phobias.  
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Najihah Akeb-urai etal (2020) examined the effectiveness of systematic 

desensitization treatment on Mathematics anxiety among year one college students. This 

study employs a quasi-experimental research design. The sample consists of 65 year one 

students of which 32 are under the experimental group and another 33 are under to 

control group. The instruments used in collecting data are The Adopt and Adapt 

Fennama-Sherman Mathematics Attitude Scale (MAS), Neo-Five-Factory Personality 

Inventory (NEO-FFI), Mathematics Performance Test (MPTs), and The Systematic 

Desensitization (SD) Module. Quantitative data is analyzed using ANOVAs. The 

findings revealed a significant reduction in the level of Mathematics anxiety. Therefore, 

the study found that Systematic Desensitization treatment has significant desired effect 

on students’ Mathematics anxiety.   

Osenweugwor Ngozi Aihie and Osenweugwor Ngozi Aihie (2018) investigated 

the differential efficacy of Solution Focused Brief Therapy (SFBT), Systematic 

Desensitization (SD) and Rational Emotive Behavioural Therapy (REBT) in reducing the 

test anxiety status of undergraduates in a Nigerian University. The study adopted the pre-

test, post-test non-equivalent control group quasi experimental design. Spielberger’s 

(1980) Test Anxiety Inventory (TAI) was revalidated and used to collect data for the 

study. The instrument consists of twenty items in three subscales: Test- Anxiety- Total 

(TAI-T), Test- Anxiety- Worry (TAI-W) and Test- Anxiety- Emotional (TAI-E). The 

instrument was revalidated in Nigeria by Paraform Psychometric Centre (PPC, 1997) and 

a Crombach’s alpha value of 0.80 was obtained. The instrument was revalidated in 

Nigeria by Paraform Psychometric Centre (PPC, 1997) and a Crombach’s alpha value of 

0.80 was obtained. Obodo (2006) obtained Crombach’s alpha value of 0.90 for the same 

instrument. The results of the study reveal that Systematic Desensitisation (SD) was 

effective in the reduction of test anxiety of the participants in the study. 

Kingston Rajiah, MPharma and Coumaravelou Saravanan (2014) used psycho-

education, relaxation therapy, and Systematic Desensitization as interventions of 

reducing Mathematics anxiety among University students. An experimental design was 

employed. The results showed that the two techniques are found to be effective in 

reducing Mathematics anxiety among the University students. The study concluded that 
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the use of psychoeducation, relaxation therapy, and systematic desensitization as they 

have been found to be effective in reducing cases of anxiety among the students. 

Ernest-Ehibudu Ijeoma Regina and Wayii Augustine Lezorgia (2017) examined 

the effect of cognitive restructuring and systematic desensitization in the management of 

mathophobia (that is, Mathematics anxiety) among secondary school students in Khana 

Local Government Area of Rivers State, Nigeria. The result obtained from the study 

revealed that application of systematic desensitization on students with mathophobia led 

to a reduction in their mean mathophobic level. In addition, it was observed that a 

statistically significant difference exists in the mathophobic level of students treated with 

systematic desensitization and those in the control group. The result so far obtained that 

systematic desensitization had a positive effect in the management of mathophobia 

among students. 

 

2.7.2  Mindfulness and Mathematics-anxiety 

  A number of Mindfulness based activities have been shown to help reduce 

Mathematics Anxiety (MA). For instance, Brunyé et al. (2013) found that MA was 

largely alleviated by a focused breathing exercise, which increased rated calmness and 

enhanced performance on an arithmetic test amongst those with high MA. Park et al. 

(2014) noted that a short expressive writing task (about thoughts and feelings regarding 

an impending Mathematics examination) reduced intrusive thoughts, improved working 

memory availability, and boosted performance. However, this writing task may have had 

negative effects on individuals with low/no anxiety as they were concentrating on 

negative feelings which may have made them nervous (Park et al., 2014).  

Furthermore, Weger et al. (2012) discovered that five minutes of mindfulness was 

sufficient to reduce the effect of stereotype threat (stereotype that females underperform 

in Mathematics) and therefore the female participants performed better at the 

Mathematics test. Bellinger et al. (2015) reported that mindfulness indirectly benefitted 

Mathematics performance in undergraduate psychology students by reducing the 

experience of state anxiety. Quinnell, Thompson and LeBard’s (2013) model explained 

the benefits of mindfulness with regards to Mathematics in science, and demonstrated the 

application of mindfulness across the curriculum in order to assist individuals with MA   
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Wisner and Starzec (2015) conducted a qualitative study wherein nineteen 

adolescents at an alternative school practiced mindfulness for seven months. The 

mindfulness program consisted of meditation, breathing exercises, and journaling as a 

technique to allow acceptance of the present moment without judgment. Teachers slowly 

increased meditation and breathing techniques from two minutes to ten over the course of 

seven months. High scholars self-identified the theme of relationships as a benefit of the 

program (Wiser and Starzec, 2015). Students noted improved relationships with their 

teachers, their peers, and their parents. Due to the troubled nature of the student 

demographic at the alternative school, many students began the program not able to trust 

their classmates. By the end of seven months, there was a significant reduction in the 

level of anxiety.  

While there is limited research assessing the effects of mindfulness on anxiety, 

there are even fewer studies that specifically focus on the Mathematics and science fields. 

One study assessed the effects of mindfulness training on test anxiety in high school math 

students (Niss, 2012). Before beginning mindfulness training, students completed the 

Subjective Units of Distress Scale to gauge their baseline score. Then for the spring 

semester prior to each examination, they underwent mindfulness training where students 

would focus on breathing and body awareness for nine minutes (Niss, 2012). The 

examination scores from spring semester were compared to the fall semester, where no 

mindfulness exercises were completed. Results indicated some improvement in test 

scores between semesters and suggested that mindfulness was most helpful to students 

with very high levels of anxiety (Niss, 2012). 

A study by Turkish scholars assessed the effectiveness of using this 

nonjudgmental awareness to fight test anxiety (Senay, Cetinkaya and Usak, 2012). 87 

college freshmen were separated into either a control or experimental group and told to 

use either the avoidance or acceptance strategy. The results determined that both 

strategies were independently effective (Senay et al., 2012). Another study that aimed to 

assess the efficacy and role of mindfulness in an academic setting implemented a group 

mindfulness meditation session in a population of high school females. Despite the small 

sample, pre and post-test scores on the Spielberg Anxiety Test suggest that mindfulness 

sessions do decrease examination anxiety (Sohrabi, Mohammadi, and Delavar, 2013). 
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Individuals also reported lower levels of emotional anxiety and worry (Sohrabi et al., 

2013). In regards to the effects of mindfulness on test anxiety, one study reported no 

change in its participants. Paterniti (2007) randomly sorted students into a mindfulness 

group or a study skills group, which met for an hour a week for three weeks. During this 

meeting, the study skills group learned proper note taking and time management 

techniques, while the mindfulness group learned sitting meditation, yoga, mindful eating 

and body scan skills (Paterniti, 2007). It was determined that neither of the groups 

showed significant reductions in test anxiety, worry, or emotionality (Paterniti, 2007). 

However, these findings may indicate that a longer period of time is needed for the 

mindfulness program to yield better results. 

Another study in 2016 yielded similar results. Harpin et al. (2016) completed a 

mixed-methods study observing elementary students who followed a daily, ten-week 

mindfulness program. Two fourth-grade classrooms were selected. One classroom of 

eighteen children was chosen to practice daily mindfulness while the other classroom of 

the same size continued with their typical homeroom routine. Following the intervention, 

teachers and students completed three different surveys to gather data on changes of 

prosaically behavior, emotional regulation, and academic competency. After 

implementing the program, the classroom teacher noted her students could relate to one 

another better than before the training.  

Lastly, a quantitative study by Black and Fernando (2013) adds to the evidence 

that mindfulness-based curriculums improve relationships. A kindergarten through sixth-

grade school in California implemented the program Mindful Schools for five weeks. 

Seventeen teachers rated the behaviors of 409 students three different times throughout 

the study: pre-intervention, post-intervention, and seven-weeks post-intervention. One of 

the study measures was students caring for and respecting their teachers and peers. 

Researchers calculated significant improvement in respect from the pre-test to the post-

intervention test. Students maintained their level of improved relationships; there was not 

a significant change from the first week post-program to the seventh week post-program 

(Black and Fernando, 2013).  

When the effects of mindfulness training on anxiety and high-stakes Mathematics 

examinations were studied, Bellinger, et al (2015) found that mindfulness indirectly 
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benefited students’ performance on high-stakes quizzes and tests through an association 

with reduced cognitive test anxiety. Researchers suggest that the working memory 

enhancement and greater attention focused on the Mathematics examination might be the 

mechanism mediating the impact of mindfulness on reduced math anxiety (Bellinger, 

DeCaro and Ralston, 2015).  This effect has been replicated through mindful practice 

before testing, a study found that using meditation to cope with the anxiety response in 

testing situations assists students to score higher than a control (no-meditation) group 

(Rhoads and Healy, 2013). 

The positive effects of mindfulness are apparent, but the method on how to 

implement a mindfulness program in a classroom remains in question. In a study 

comparing the efficacy of informal versus formal mindfulness programs, it was 

concluded that the latter seems to have a more significant effect on the student. 

Hindman's study (2013) assessed the effectiveness of two Mindful Stress Management 

programs, one that focused formal mindfulness meditation with informal practice (MSM) 

and one that utilized brief mindfulness exercises with informal practice (MSM-I). While 

both six-week programs showed positive outcomes when compared to the wait-list 

control group, MSM participants showed more improvement in psychological 

inflexibility and stress than those who partook in the MSM-I program (Hindman, 2013).  

These findings suggest that a formal 6-week program with informal practice would be the 

promising intervention for undergraduate and graduate student stress (Hindman, 2013).  

Incorporating a long-term, formal mindfulness program into a school curriculum would 

allow both students and educators to function optimally. 

Courtney (2016) explored student and teacher perceptions on the usefulness of 

teaching students to practice positive coping strategies for managing math anxiety in a 

high school International Baccalaureate Mathematics classroom.  The study used a 

reflective action research methodology in which students’ math anxiety levels were 

assessed using Alexander and Martray’s Abbreviated Mathematics Anxiety Rating Scale 

(1989). The results indicated that there is a need for Mathematics educators to include a 

discussion of math anxiety and how to cope with it in their classrooms. 

Nadine Yildiz (2018) also investigated the effectiveness of mindfulness technique 

in managing Mathematics anxiety among students. The study tested whether a classroom-
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based mindfulness intervention reduced math anxiety among 4th and 5th grade students. 

The finding revealed that the intervention is one of the most effective interventions for 

math anxiety. Mindfulness has been used as a treatment for anxiety, and it was 

particularly found to be effective in decreasing stress, improving emotional regulation, 

and self-regulation skills. Hannah Rosholt et al (2021) worked on the usefulness of 

mindfulness technique in solving anxiety problems, analyzing how mindfulness practice 

impacts students’ behavior, emotional well-being, and cognitive functioning. He found 

that the technique had significant positive effect on the participants.  

2.7.3  Gender and Mathematics Anxiety  

The relationship between gender and levels of Mathematics anxiety has been 

investigated for decades, and to this date no consensus has been reached. For example, 

Haynes, Mullins and Stein (2004) report no significant differences in Mathematics 

anxiety levels in male and female college students, however they identify different 

factors affecting male and female levels of Mathematics anxiety. More specifically, 

Mathematics anxiety levels for males were significantly related to general test anxiety. 

On the other hand, females’ Mathematics anxiety was most strongly affected by 

perceived Mathematics ability, perceptions of college Mathematics teachers’ teaching 

ability, as well as general test anxiety  

Malinsky, Ross, Pannells and McJunkin, (2006) conducted a study on the gender 

difference in Mathematics anxiety among secondary school students. The findings show 

that in early grades, there is no significant difference in the math anxiety experience in 

either gender, but females exhibit more math anxiety in secondary school and college. 

These differences carry into adulthood and directly affect what majors are taken in 

college and what careers are chosen based on those selections. 

Some studies report that female college students experience significantly more 

Mathematics anxiety than their male counterparts (Khatoon and Mahmood, 2010; 

Malinsky, Ross, Pannells and McJunkin, 2006). However, inconsistencies regarding the 

effects of gender on Mathematics anxiety are present even in these findings. Student 

Mathematics preparedness level is one of the facets affecting the relationship between 

gender and Mathematics anxiety. However, for a sample of men and women with similar 

backgrounds in Mathematics, there was no significant difference in the Mathematics 
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anxiety experienced. In addition, Dew, Galassi and Galassi (1983) suggested that gender 

differences in Mathematics anxiety are related to other factors affecting these 

experiences.  

Woodward (2004) acknowledged that women report more Mathematics anxiety 

than men. However, these outcomes are not accompanied, as might be expected, by more 

negative attitudes toward Mathematics, poorer performance, or avoidance behaviour by 

female students. This contradiction may be explained by Hembree’s assumption that 

“females may be more willing than males to admit their anxiety, in which case their 

higher levels are no more than a reflection of societal mores;” and that “females may 

cope with anxiety better” (Hembree, 1990).  

That gender affects Mathematics anxiety in conjunction with other factors is also 

suggested by a study by Wigfield and Meece (1988). While there was no significant 

difference in Mathematics anxiety in male and female elementary and secondary school 

students, female students did acknowledge more negative reactions towards Mathematics. 

Similar to these results are those of a study by Malinsky et al. (2006), which reported that 

no significant differences in Mathematics anxiety levels in males and females were noted 

in early grades, but that females experienced more maths anxiety in college.  

Several studies have been conducted to investigate the level of Mathematics 

anxiety among male and female students. Some researchers have argued that females 

have higher Mathematics anxiety than males (Tuan and Salleh, 2001; Woodard, 2004; 

Yüksel-Şahin, 2008; Karimi and Venkatesan, 2009; Khatoon and Mahmood, 2010). In 

addition, female students are often labeled as shy and this characteristic can harm their 

ability to learn. Male students were found to be more active in a wider range of social 

activities than female students (Khatoon and Mahmood, 2010). Yüksel-Şahin (2008) 

study on secondary school students in Turkey reported that the stereotypical view of this 

issue has a powerful impact.  

Differences in Mathematics anxiety levels as a function of gender are also 

affected by other aspects of life, such as social desirability. While overall scores on 

Mathematics anxiety measures do not differ significantly for females and males, 

Mathematics anxiety levels for males seem to be highly correlated with measures of 

social desirability (Zettle and Houghton, 1998). Furthermore, gender has been found to 
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moderate the relationship between Mathematics anxiety and Mathematics performance 

(Miller and Bichsel, 2004). Mathematics anxiety levels were found by Miller and Bichsel 

to be predictive of female performance in basic and applied Mathematics tasks, while 

they were only a statistically significant predictor in basic Mathematics tasks for males 

(Miller and Bichsel, 2004).  

Jakobsson et al., (2013) surveyed the difference in Mathematics anxiety between 

male and female students. His finding revealed that males tend to show more confidence 

and rate themselves higher in a number of domains than females do. Thus, it is not 

surprising that this should also apply to Mathematics, and, given the associations between 

anxiety and self-rating, that it might contribute to gender differences in Mathematics 

anxiety. 

Also, the study of Grills-Traquechel et al, (2012) examined the relationship 

between gender and Mathematics anxiety and found a significant difference in anxiety 

based on gender. The studies did not agree about who showed more anxiety. Robinson 

(1966) found that male students were significantly more likely to suffer from anxiety. 

Grills-Traquechel et al (2012) found higher levels of anxiety in female students. One 

study found that more females were more likely to attribute their grades to the effort they 

put in to a test or assignment. McClure et al., (2011) found that students to attribute 

academic performance to effort are more likely to suffer from anxiety. On the contrary, 

Marsh and Tapia, (2002); Elenchothy, (2007); Mohamed and Tarmizi, (2010) examined 

the influence of gender on Mathematics anxiety and their finding upon conclusion is that 

that there is no significant difference in Mathematics anxiety between males and females.  

Much recent research indicates that males and females, in countries that provide 

equal education for both genders, show little or no difference in actual mathematical 

performance (Spelke, 2005). However, they do indicate that females tend to rate 

themselves lower and to express more anxiety about Mathematics (Else-Quest et al., 

2010; Devine et al., 2012), though such differences are not huge (Hyde, 2005). Most 

studies suggest such gender differences only develop at adolescence, and that primary 

school children do not exhibit gender differences in Mathematics anxiety (Dowker et al., 

2012; Wu et al., 2012; Harari et al., 2013) though even in the younger age group boys 

often rate themselves higher in Mathematics than girls do (Dowker et al., 2012). This 
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increased anxiety may come from several sources, including exposure to gender 

stereotypes, and the influence and social transmission of anxiety by female teachers who 

are themselves anxious about Mathematics (Beilock et al., 2010). It may also be related 

to more general differences in anxiety between males and females 

Lastly, Many studies indicate that females tend to show higher levels of trait 

anxiety and the closely related trait of Neuroticism than males (e.g., Feingold, 1994; 

Costa et al., 2001; Chapman et al., 2007) and show higher prevalence of clinical anxiety 

disorders (McLean et al., 2011). They have been found to show greater anxiety than 

males even in subjects where their actual performance tends to be higher than that of 

males, such as foreign language learning (Park and French, 2013). However, there is 

some evidence that gender differences in Mathematics anxiety cannot be reduced to 

gender differences in general academic self-confidence or in test anxiety. 

 

2.7.4  Mathematics Self-efficacy and Mathematics anxiety 

There is a reciprocal relationship between self-efficacy and anxiety in 

Mathematics namely, that high levels of self-efficacy are linked to low levels of anxiety 

and vice-versa (Ahmed, Minnaert, Kuyper, and van der Werf, 2012). Based on social 

cognitive theory and the reciprocal relationship between math self-efficacy and anxiety, it 

is possible that lower success rates among developmental math students are linked to 

lower levels of self-efficacy and higher levels of anxiety in Mathematics. Just as many 

variables can impact student success, a variety of variables have a strong correlation to 

Mathematics self-efficacy and anxiety. Jameson and Fusco (2014) reported that adult 

learners had lower levels of self-efficacy and higher levels of math anxiety compared to 

traditional college students.  

McMullan et al. (2012) studied 229 undergraduate British nursing students and 

found a statistically significant relationship between anxiety, self-efficacy, and ability. 

Anxiety was associated with self-efficacy and ability in a negative direction, whereas 

self-efficacy and ability had a positive association. Mathematics self-efficacy and anxiety 

correlate to student success and that math self-efficacy and anxiety correlate to each 

other. 
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Kurbanoglu (2011) examined the Mathematics self-efficacy, Mathematics 

anxiety, and math attitudes of 372 university students in Turkey. Akin and Kurbanoglu 

found that Mathematics anxiety was negatively related to positive attitudes and self-

efficacy and that Mathematics self-efficacy was positively associated with positive 

attitudes.  Akin and Kurbanoglu, 2011; McMullan et al. 2012 conducted a research the 

relationship between Mathematics self-efficacy and Mathematics anxiety. The sample 

comprised 342 college students. The finding revealed a significant relationship between 

the two variables. 

Similarly, Ahmed et al. (2012) found that among 522 seventh grade students in 

the Netherlands, there was a reciprocal relationship between Mathematics self-efficacy 

and anxiety, but the magnitude of the relationship was not significantly high.  Previous 

research has established a strong connection between high levels of Mathematics self-

efficacy and Mathematics anxiety, as well as performance in Mathematics (Ayotola and 

Adedeji, 2009). While Mathematics self-efficacy correlates negatively with Mathematics 

anxiety, it maintains positive relationship with Mathematics performance.    

Lower self-efficacy of students can lead to higher levels of anxiety (Ahmed, 

Minnaert, Kuyper, and van der Werf, 2011). In a quantitative, non-experimental study, 

researchers had 495 seventh grade students complete questionnaires about math self-

efficacy and Mathematics anxiety. The results indicated that higher self- efficacy 

correlated with lower levels of anxiety. Researchers were unable to determine whether 

lower self- efficacy leads to higher levels of anxiety or if higher levels of anxiety lead to 

lower levels of self- efficacy. The situation is different for different students. However, 

when comparing the data using a chi-square difference test, data suggest that low self- 

efficacy is a strong cause of anxiety more than anxiety is a cause of low self- efficacy. 

Students with high levels of self-efficacy and self-concept tend to have lower 

levels of academic anxiety. Students who are higher achievers tend to have higher levels 

of self-efficacy. When students do well academically, they tend to feel better about 

themselves (Ahmed et al., 2012; Lee, 2009; Kim et al., 2012). Low Mathematics self- 

efficacy at an early age can lead to increased math anxiety when older. Students who 

failed had a higher level of anxiety. The study was limited because of time. Researchers 
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would have liked to track the students’ Mathematics self- efficacy and Mathematics 

anxiety over many years and different settings (Ahmed et al, 2011). 

A study by Lee (2009) explored the relationship between Mathematics self-

concept, math self-efficacy, and Mathematics anxiety. The differences between levels in 

different countries were explored as well. Researchers analyzed data from 41 different 

countries for differences in the relationship between Mathematics self-concept, self-

efficacy, and anxiety. Researchers also wanted to find out the overall differences between 

levels of self-concept, self-efficacy, and anxiety. Data from the Program for International 

Student Assessment (PISA) in 2003 was analyzed for this study. The sample size was 

quite large. 250,000 students participated in PISA. All students were 15 years old. 

Participants in the study used a scale-response to answer questions about Mathematics 

self-concept, self-efficacy, and anxiety. Results were varied in different countries. In 

North America and Western Europe, students who scored well in Mathematics tended to 

have higher Mathematics self- efficacy and lower Mathematics anxiety. In several Asian 

countries, students who scored well in Mathematics tended to have low Mathematics - 

efficacy and higher Mathematics anxiety. Results of the PISA Mathematics assessment 

show an overall high negative correlation between Mathematics scores and Mathematics 

anxiety (-0.65). Students who score well tend to have lower levels of Mathematics 

anxiety. 
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Conceptual Framework 

THE CONCEPTUAL MODEL FOR THE STUDY 
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In this study a conceptual framework model is developed around the interventions 

with a view to reducing Mathematics anxiety among secondary school students. From the 

conceptual model, Systematic Desensitization and Mindfulness Technique are the two 

treatments. These treatments are termed the independent variables in the conceptual 

model as they are the variables that are manipulated by the researcher in order to 

determine their effects on the dependent variable, which is Mathematics anxiety. The 

intervening variables are of two kinds, the primary and the secondary intervening 

variables. The primary intervening variables are the organismic or internal variables that 

are associated internally with the individual participants in the study. These include 

gender, and Mathematics self-efficacy.  
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CHAPTER THREE 

METHODOLOGY 

This chapter presents the procedures used in conducting the study. It covers the 

following: Design, Population, Sample and Sampling procedure, Instrumentation, 

Procedure and Data analysis.  

 

3.1  Design  

This study employed a pretest-posttest control group experimental design with a 

3x2x3 factorial matrix. The three (3) refers to the treatment groups which comprised two 

experimental groups (Systematic Desensitization and Mindfulness Technique) and a 

control group. These are labelled as A1 and A2 (treatment groups) and A3 (control group). 

The three treatment group made up the rows. The first major column is for gender of the 

participants varying at two levels of Male and Female and labelled B1 and B2, while the 

other major column is for Mathematics self-efficacy, separated into low, moderate and 

high. These are labelled C1, C2 and C3. The two experimental and control groups were 

pre-tested before commencement of the training sessions. However, only the treatment 

groups (Systematic Desensitization and Mindfulness Techniques) were taken through the 

therapeutic sessions as related to this research. 
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Table 1: 3x2x3 Factorial Matrix for the management of Mathematics Anxiety 

 

 

Treatment 

Gender 

Male (B1) Female (B2) 

Mathematics self-efficacy Mathematics self-efficacy 

High 

 

C1 

Moderate 

C2 

Low 

 

C3 

High 

 

C1 

Moderate 

C2 

Low 

 

C3 

Systematic 

Desensitization (A1) 
3 3 7 5 11 6 

Mindfulness 

Technique (A2) 

0 12 2 1 18 3 

Control Group (A3) 3 3 7 5 11 6 
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3.2  Population 

The population of this study comprised all Secondary School Students in Ibadan 

metropolis. The participants were made up of the secondary school II students in the five 

Local government areas of Ibadan metropolis.  

 

3.3  Sample and Sampling technique  

The study adopted multistage random sampling technique in selecting the sample.  

There are five (5) local government areas in Ibadan metropolis. The simple random 

sampling technique was used to select three local governments out of the five and the 

same technique was employed to select one school from each of the three local 

governments. The participants of the study were randomly chosen from the senior 

secondary II students in the three schools.  The final sample of the study comprised One 

hundred and three (103) secondary school students who were randomly distributed to the 

three groups i.e. the two experimental groups and the control group. 

 

3.4  Inclusion criteria  

The following determined participants’ eligibility: 

1. Participants were students of public junior secondary school students II in Lagelu 

Local Government area, Ibadan. 

2. Only those who scored above average on the screening instrument were 

considered.  

3. They were willing to agree to terms of the training sessions – punctuality, 

partaking in group activities, maintaining consistency and carrying out given 

assignments. 

4. Their parents consented to their participation in the study. 
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3.5  Instrumentation  

Three instruments were used to collect data for this study. They are: 

1. Betz Mathematics Anxiety Scale  

  The Anxiety Scale developed by Betz (1978) was meant to assess students’ level 

of Mathematics anxiety. The items of the instrument include statements on the factors to 

which students attribute their predicaments in Mathematics. It was a 14-item scale with 

response format ranging from Strongly Agree = 5 to Strongly Disagree = 1. Participants 

made to tick the option that best describes their Mathematics Anxiety level. The scores 

on the items are to be added to give a total maximum score of 70 and a minimum score of 

14. A score above average reveals that the participants’ Mathematics Anxiety is high, 

while a score below the norm reveals low anxiety. The items comprise both positively 

and negatively worded statements. Typical items on the instrument are “I cannot explain 

what actually accounts for my difficulty in Mathematics” and “I lose concentration in 

Mathematics class”.The psychometric property of the instrument was established through 

a pilot study on a sample of 50 students. The Cronbach Coefficient observed was 0.89 

and internal consistency of the instrument ranges between 0.49 and 0.81. The scale was 

further adapted to be compliant with the culture of the participants. The scale was used to 

measure the criterion (dependent) variable of the study i.e Mathematics anxiety.  

2. Mathematics Self-Efficacy Scale  

The Mathematics self-efficacy Scale (Betz and Hackett, 1983) was adapted for the 

measurement of Mathematics self-efficacy in this study. The version adapted by the 

researcher was specifically designed for use in the Nigerian Secondary Schools students. 

It covers such areas as: problem-solving; performance accomplishment; verbal 

persuasion and other areas of Mathematical abilities. The scale has two sections A and B. 

while section A seeks information on the personal data of the participant like gender, age, 

class etc, section B contains 16 items on the participant’s belief in their capabilities to 

tackle issues that are related to Mathematics. The response anchor and scoring format of 

the instrument are as follows: Strongly Agree = 5, Agree = 4, Not sure = 3, Disagree = 2 

and Strongly Disagree = 1. The points that were scored on all items were summed up to 

give participant‘s score on the scale. Sample of the items on the scale are: “When 

Mathematics exercises are hard I don‘t give up or study only the easy parts” and “I am 
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confident enough to talk on Mathematics issue”. Scores on the scale ranged between 16 

(minimum) and 80 (maximum). A score above 48 indicated high Mathematics self-

efficacy and score below the norm indicated low Mathematics self-efficacy. The 

researcher established the psychometric property of the instrument with a pilot study on a 

sample of 50 students. The Cronbach Coefficient Alpha of 0.81 was observed with 

internal consistency ranging between 0.48 and 0.73. The scale was used to measure 

Mathematics self-efficacy as one of the moderating variables of the study. It was used to 

categorise the participants into high, moderate and low Mathematics self-efficacy. The 

participants who scored between 15-35 were considered as having low Mathematics self-

efficacy, those who scored between 36-56 were considered as having moderate 

Mathematics self-efficacy while those who scored between 57-75 were considered as 

having high Mathematics self-efficacy, 

3. Woods Mathematics Anxiety Scale  

The scale was developed by Woods (2006) to measure the extent of anxiety 

suffered by students whenever they are to engage in solving Mathematical issues. It 

comprises 10 items that tap information on Mathematics anxiety and the participants 

respond by indicating their level of agreement with each of the items using the response 

anchor: Strongly Agree = 5, Agree = 4, Not sure = 3, Disagree = 2 and Strongly Disagree 

= 1. Examples of the items in the scale are: “I become physically agitated when I have to 

go to Mathematics class” and “I tend to lose my concentration in Mathematics class”. 

The minimum score attainable by each respondent is 10 while the maximum score is 50. 

All the items of the scale are negatively worded, so high score indicates high level of 

Mathematics anxiety and low score means low level of Mathematics anxiety. The 

psychometric properties of the instrument were ensured through a pilot test using a 

sample of 50 students. The Cronbach Coefficient Alpha of 0.74 was observed with 

internal consistency ranging between 0.51 and 0.78. The scale was used for screening 

purpose so as to get the participants for the study.  
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3.6  Control of Extraneous Variables 

Extraneous variables are those factors or attributes that may affect the outcome of 

the experimental study aside from the intervention strategies employed. The researcher 

guided against effects of extraneous variables by engaging in the following; 

a. appropriate randomisation of participants into the two intervention groups and 

control group.  

b. strict adherence to the 3x2x3 factorial matrix  

c. the utilisation of the statistical technique of ANCOVA  

 

3.7  Procedure 

A formal introduction letter was collected from the Head of Department of 

Counseling and Human Development Studies introducing the researcher to the principals 

of the three schools selected as sample of this study. Ethical approval was collected from 

Ministry of Education, Secretariat, Ibadan for permission to carry out experimental 

research in the selected schools in the state. Permission to carry out this research was also 

obtained from the principals of the three selected schools. 

Preliminary visit was made to the schools in order to familiarise the researcher 

with the participants and solicit their willingness to participate in the study. The length of 

time that the treatment would take will be discussed. The students were screened using 

Woods Mathematics anxiety scale in order to arrive at those whose scores fall above 50% 

and were chosen for the intervention to partake in the treatments.  

Two research assistants, who themselves are Doctoral students were be recruited 

to work with the researcher. These assistants were in-charge of making sure that 

participants sign in at the beginning of each session and sign out at the end. They also 

assisted in distributing research instruments as and when due for administration. Three 

schools were involved in the study and each of the randomly selected schools was a 

centre for each of the three groups. School A was for the first experimental group, school 

B was for the second experimental group and school C was for the control group. This 

interactive session was in five stages: introduction and orientation, selection of 

participants, pre-test of the research instruments to get an initial evaluation of the 
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participants, therapeutic treatments and a post treatment evaluation of all the participants 

at the end of the eighth weeks. 

 

3.8  Data Analysis 

Analysis of covariance (ANCOVA) is the major statistical tools that was 

employed for data analysis in this study. ANCOVA was used to determine the 

effectiveness of the intervention strategies in managing the dependent variable 

(Mathematics Anxiety). The Scheffe Post-hoc Analysis was used in this study to 

determine the directions of differences and effects identified.  
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CHAPTER FOUR 

RESULTS 

In this chapter, the statistical results of this study are presented and interpreted, 

revealing the outcome of the study. The outcome of the study further determined the 

acceptance or rejection of the stated hypotheses.  

Hypothesis One: There will be no significant main effect of treatment on Mathematics 

anxiety among secondary school students. 
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Table 4.1:  Summary of ANCOVA showing the main effect of Treatment, Gender 

and Mathematics Self-Efficacy on Mathematics anxiety among 

secondary school students. 

Source Type III Sum 

of Squares 

Df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 8859.864a 17 521.168 5.151 .000 .507 

Intercept 1980.414 1 1980.414 19.573 .000 .187 

PRETEST 1758.860 1 1758.860 17.384 .000 .170 

Main Effect 

Treatment 
753.097 2 376.549 3.722 .028 .081 

Gender .274 1 .274 .003 .959 .000 

Math Self efficacy 973.706 2 486.853 4.812 .010 .102 

2-way Interaction 

Treatment * Gender 
105.183 2 52.592 .520 .597 .012 

Treatment*Math efficacy 1652.098 4 413.024 4.082 .004 .161 

Gender * Math efficacy  133.786 2 66.893 .661 .519 .015 

3-way Interaction: 

Treatment * Gender * 

Math self-efficacy 

505.119 3 168.373 1.664 .181 .055 

Error 8600.253 85 101.179    

Total 200836.000 103     

Corrected Total 17460.117 102     

a. R Squared = .507 (Adjusted R Squared = .409) 
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Table 4.1 above shows a significant main effect of treatment in the management 

of Mathematics anxiety among secondary school students (F2,85 = 3.772; P < 0.05, ῆ = 

0.081).  This means that there is significant difference in the post treatment means of 

Mathematics anxiety among secondary school students that participated in the Systematic 

Desensitization therapy (SDT), Mindfulness Skill Training (MST) and the control. Hence 

hypothesis one was not confirmed statistically.  

For further clarification on the margin of difference in the level of Mathematics 

anxiety of the treatment groups and the control group, the Scheffe Post-Hoc Pair wise 

comparison of the adjusted mean was computed and table 4.2 presents the result in a 

tabular form as follows: 
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Table 4.2:  The significant differences in Mathematics anxiety among various 

treatment groups and the control group based on Scheffe Post-Hoc 

Pair wise analysis 

TREATMENT GROUPS N Subset for alpha = 0.05 

1 2 

Mindfulness Training (MT) 35 36.2857  

Systematic Desensitization Therapy(SDT) 36 42.2778  

Control 32  48.5625 

Sig.  .133 .109 
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The results from Table 4.2 showed that the MT is most effective treatment 

followed by SDT and finally followed by control group. And the MT treatment is 

superior to SDT and the control group. The SDT treatment is superior to control group 

and control is the least in managing Mathematics anxiety among secondary school 

students. 

Hypothesis Two: There is no significant main effect of gender on Mathematics anxiety 

among secondary school students. 

Table 4.1 shows that gender has no significant effect in the management of Mathematics 

anxiety among secondary school students (F1,85 
= 0.003; P > 0.050, ῆ = 0.000. This means 

that there is no significant main effect of gender in managing Mathematics anxiety 

among secondary school students. This implies that there is no significant difference in 

the level of Mathematics anxiety of the participants based on the gender. Hence 

hypothesis two was statistically confirmed.  

 

Hypothesis Three: There is no significant main effect of Mathematics self-efficacy in 

the management of Mathematics anxiety among secondary school students.  

Table 4.1 shows that Mathematics self-efficacy has significant effect in the 

management of Mathematics anxiety among secondary school students (F2,85 
= 4.812; P < 

0.050, ῆ = 0.102. This means that there is significant main effect of Mathematics self-

efficacy on Mathematics anxiety among secondary school students.  This means that 

levels Mathematics anxiety of the participants differs significantly based on their levels 

of Mathematics Self-efficacy. Hence hypothesis two was not statistically confirmed. 

To find the degree of significance among the mathematics self-efficacy level table 4.3 is 

presented. Table 4.3 is presented showing the Scheffe Post-Hoc test in reducing 

Mathematics anxiety among secondary school students. 
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Table 4.3: The significant differences in Mathematics anxiety among the 

participants based on their levels of Mathematics Self-efficacy 

MATHEMATTICS SELF-EFFICACY N Subset for alpha =0.05 

1 2 

High Mathematics Self-Efficacy Level  

Moderate Mathematics Self-Efficacy 

level  

Low Mathematics Self-Efficacy Level  

Sig. 

15 

56 

32 

32.3333 

 

 

1.000 

 

43.5000 

44.5313 

.957 
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Hypothesis Four: There will be no significant interaction effect of treatment and gender 

on Mathematics anxiety among secondary school students. 

Table 4.1 shows that interaction effect of treatment and gender has no significant effect in 

managing Mathematics anxiety among secondary school students (F2,75 
= 0.520; P > 

0.050, ῆ = 0.012. This means that there is no significant interaction effect of treatment 

and gender in the management Mathematics anxiety among secondary school students. 

Hence hypothesis four was statistically confirmed. 

Hypothesis Five: There will be no significant interaction effect of treatment and 

Mathematics self-efficacy on Mathematics anxiety among secondary school students. 

Table 4.1 shows the interaction effect of treatment and Mathematics self-efficacy has 

significant effect in the management of Mathematics anxiety among secondary school 

students(F4,85 
= 4.082; P < 0.050, ῆ = 0.161. Hence hypothesis five was statistically not 

confirmed. This means that there is significant interaction effect of treatment and 

Mathematics self-efficacy in managing Mathematics anxiety among secondary school 

students. 

Hypothesis six: There will be no significant interaction effect of gender and Mathematics 

self-efficacy on Mathematics anxiety among secondary school students. 

Table 4.1 shows that interaction effect of gender and Mathematics self-efficacy has no 

significant effect in the management of Mathematics anxiety among secondary school 

students (F2,85 
= 0.661; P > 0.05, ῆ = 0.015. This means that there is no 2 way significant 

interaction effect of gender and Mathematics self-efficacy in managing Mathematics 

anxiety among secondary school students. Hence hypothesis six was statistically 

confirmed. 

Hypothesis seven: There will be no significant interaction effect of treatment, gender 

and Mathematics self-efficacy on Mathematics anxiety among secondary school students. 

Table 4.1 shows that 3 way interaction effect of treatment, gender and Mathematics self-

efficacy has  no significant effect in managing Mathematics anxiety among secondary 

school students (F3,85 
= 1.664; P > 0.050, ῆ = 0.055. This means that there is no 

significant interaction effects of treatment, gender and Mathematics self-efficacy in 
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managing Mathematics anxiety among secondary school students. Hence hypothesis 

seven was statistically confirmed. 

 

4.2 Summary of the Findings 

The summary of the findings is stated as follows: 

1. Effect of treatment was significant on Mathematics anxiety of secondary school 

students.  

2. Gender had no significant effect on Mathematics anxiety of secondary school 

students. 

3. Mathematics Self-efficacy had a significant effect on Mathematics anxiety of 

secondary school students. 

4. The interaction effect of treatment and gender was not significant on Mathematics 

anxiety of secondary school students. 

5. The interaction effect of treatment and Mathematics Self-efficacy was significant 

on Mathematics anxiety of secondary school students. 

6. The interaction effect of gender and Mathematics Self-efficacy was not significant 

on Mathematics anxiety of secondary school students. 

7. The interaction effect of Treatment, gender and Mathematics Self-Efficacy was 

not significant on Mathematics anxiety of secondary school students. 

 

 

 

 

 

 

 

 

 

 



96 
 

 

 

 

CHAPTER FIVE 

DISCUSSION, CONCLUSION AND RECOMMENDATIONS 

This chapter presents a logical explanation on the findings of this study backed up 

with previous empirical findings. The discussion of the findings is based on the seven 

hypotheses earlier generated and tested by the researcher. Logical conclusions and 

recommendations are also provided.  

 

5.1 Discussion of findings 

  This study examined the effect of Mindfulness Technique and Systematic 

Desensitization in the management of Mathematics Anxiety among secondary school 

students. To this effect, ANCOVA as a statistical tool was used to analyse the data 

collected and the findings are discussed below:  

 

Hypothesis One: There is no significant main effect of treatment on Mathematics 

Anxiety among secondary school students. 

The above stated hypothesis was rejected because the result in table 4.1 clearly showed 

that there was a significant main effect of treatment on the management of Mathematics 

Anxiety among secondary school students. By implication, both Mindfulness Technique 

and Systematic Desensitization were effective in the management of Mathematics 

Anxiety among secondary school students.  

The finding lends credence to the assertion made by Head and Gross (2008) that 

SD is one of the most empirically supported therapy methods available, especially for 

treating anxiety. The result corroborates Egbochuku (1998), Egbochuku and Obodo 

(2005),Otta and Ogazie (2014), Azuji, Nwokolo and Anyamene (2015) who found SD 

effective in reducing anxiety and test phobia among secondary school adolescents in 

Nigeria. It is also in consonance with Abood and Abumelhim (2015) who found SD 

effective in reducing anxiety among learners in Jordan. SD is a method that has been 

consistently proven to be effective in the treatment of anxiety and phobias. Their result 
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showed that systematic desensitization has a positive effect both at the posttreatment and 

follow-up stages. A similar result was also obtained by Ventis et al. (2001) who found 

out a reduction in students fear of spider using systematic desensitization technique 

among College of William and Mary, Williamsburg. In other words, mindfulness may 

help students manage existing Mathematics anxiety and decrease its deleterious effects, 

and it is only later that Mathematics anxiety itself is reduced. 

The finding also supports Gillingham (1977) which reported systematic 

desensitization as one of the successful treatment procedures for Mathematics anxiety. 

Similarly, Zettle (2003) confirmed the effectiveness of systematic desensitization on 

management of Mathematics anxiety among students. Additionally, Higbee and Thomas 

(1990) reported the effectiveness of the combination of the three techniques of systematic 

desensitization, relaxation technique, and meta cognition in the reduction of Mathematics 

anxiety among College students. Suinn and Richardson (1971) found that there is a 

significant progress in Mathematics anxious university students treated by traditional 

systematic desensitization. Also, Ventis, Higbee, and Murdock (2001) established the 

effectiveness of systematic desensitization on fear reduction using humorous hierarchy 

scenes without relaxation. 

In the same vein, Davidson and Levitov (1999) found the positive use of 

relaxation and visualizations which are components of systematic dissensitisation in the 

management of Mathematics anxiety. Antoni (2003) reported the significant effect of 

systematic desensitization (SD) on reduction of Mathematics anxiety of anxious students 

in the college. Azuji, et al. (2015) found that systematic desensitization (SD) is effective 

in reducing Mathematics anxiety among secondary school adolescents in Nigeria. Abood 

and Abumelhim (2015) reported the efficacy of Systematic Desensitization (SD) on 

management of Mathematics anxiety among adolescents. 

Najihah Akeb-urai et.al (2020) also reported the effectiveness of systematic 

desensitization treatment on the management of Mathematics anxiety among year one 

college students. Osenweugwor et al. (2018) found that Systematic Desensitization (SD) 

is one the techniques effective in reducing the anxiety status of undergraduates in a 

Nigerian University.  Obodo (2006) finding revealed that Systematic Desensitisation 

(SD) was effective in the reduction of Mathematics anxiety of students. Kingston et al. 
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(2014) found systematic desensitization as an effective intervention in reducing 

Mathematics anxiety among University students. Ernest-Ehibudu Ijeoma et al. (2017) 

established the effectiveness application of systematic desensitization in the management 

of mathophobia (that is, Mathematics anxiety) among secondary school students. 

Similarly, the finding is in line with Brunyé et al. (2013) who found that 

Mindfulness Technique was largely effective in the management of Mathematics anxiety 

among High school students. Park et al. (2014) also reported that Mindfulness Technique 

is effective in the management of Mathematics anxiety. Furthermore, Weger et al. (2012) 

established the effectiveness of Mindfulness Technique in the remediation of 

Mathematics anxiety among students. The finding also supports Bellinger et al. (2015) 

which reported that mindfulness technique was found to directly and positively affect 

Mathematics anxiety of students. Quinnell, et al. (2013) found that Mindfulness 

Technique was found to be effective in the management of Mathematics anxiety among 

College students. Wisner and Starzec (2015) established the significant effect of 

Mindfulness Technique on the management of Mathematics anxiety among University 

students.  

Niss, (2012) found a positive and significant effect of mindfulness training on 

Mathematics anxiety in high school students. This suggested that mindfulness was 

helpful in reducing the levels of anxiety among the students. In the same vein, Senay, et 

al., (2012) established the effectiveness of using nonjudgmental awareness to fight 

anxiety. Sohrabi, et al. (2013) found that mindfulness sessions do decrease exam anxiety. 

Harpin et al. (2016) also found that mindfulness training was effective in the reduction of 

Mathematics anxiety among highly anxious students. Black and Fernando (2013) 

reported the effectiveness of mindfulness based Technique in the management of 

Mathematics anxiety among high school students. Bellinger, et al (2015) reported that 

mindfulness training is effective in solving anxiety problems among students. Also, 

Rhoads & Healy, (2013) established the positive effect of Mindfulness based Technique 

in the reduction of Mathematics. Hindman (2013) confirmed the effectiveness of Mindful 

Stress Management programs on anxiety.      

Nadine Yildiz (2018) also reported the effectiveness of mindfulness technique as 

one of the most effective interventions in managing Mathematics anxiety among students. 
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Hannah Rosholt et al (2021) confirmed the effectiveness of mindfulness technique in 

solving anxiety problems, analyzing how mindfulness practice impacts students’ 

behavior, emotional well-being, and cognitive functioning. On the contrary, Paterniti 

(2007) found no significant effect of Mindfulness Technique in the management of 

anxiety.  

The plausible explanation of this finding is that the main tenets of Systematic 

desensitization is decreasing one’s level of anxiety or fear very gently and gradually and 

it is not concerned with the unconscious sources of the problem or with repressed 

conflicts. It also made the participants to realise that they have learned an ineffective 

behaviour (the phobia), and which must be unlearnt. The therapy aimed at and 

successfully removed the fear response of Mathematics anxiety and substituted it with a 

relaxation response to the conditional stimulus gradually using counter conditioning. It 

was largely effective because relaxation and anxiety cannot exist simultaneously. Since 

the participants could relax comfortably in anxiety-provoking imagination, they would 

feel less anxious whenever they faced Mathematics related tasks. Once this fear was 

reduced or eliminated, then Mathematics anxiety of the students is bound to reduce 

considerably.  

In the same vein, Mindfulness is a purposeful and non judgmental consciousness 

of what is obtainable or experienced at the present moment. The major aim of 

Mindfulness Technique is to increase adolescents' awareness and knowledge of their 

status, including their academic status, and make an individual aware that he is weak in a 

particular course. This awareness must have helped the participants to practice and, 

consequently, master further the areas which cause anxiety and subsequently get over the 

problem in terms of reduced Mathematics anxiety. It also improves the ability to self-

regulate attention and direct it towards an experience. Also, mindfulness results in 

reduced rumination and thereby, reducing the anxiety and negative mood. 
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Hypothesis Two: There is no significant main effect of gender on the management of 

Mathematics Anxiety among secondary school students 

The hypothesis stated above was accepted because the result in table 4.1 clearly 

portrayed that there was no significant main effect of gender on Mathematics Anxiety 

among secondary school students. By implication, gender difference has no significant 

impact on Mathematics Anxiety among secondary school students. 

The finding corroborates Malinsky, et al. (2006) that there is no significant 

difference in the Mathematics anxiety experience in either gender, though females exhibit 

more math anxiety in secondary school and college.  Similar to this result is Else-Quest et 

al., (2010) which reported no significant difference in Mathematics anxiety levels in 

males and females. Also, Zettle & Houghton, (1998) found that Mathematics anxiety 

measures do not differ significantly for females and males. In the same vein, Haynes, et 

al. (2004) reported no significant differences in Mathematics anxiety levels in male and 

female college students. Marsh and Tapia, (2002); Elenchothy, (2007); Mohamed and 

Tarmizi, (2010) revealed that that there is no significant difference in Mathematics 

anxiety between male and female students. Spelke, (2005) found that both genders show 

approximately the same level of Mathematics anxiety 

The finding however contradicts several others. For instance, Khatoon & 

Mahmood, (2010) reported a significant relationship between Mathematics anxiety and 

gender among college students with the female experiencing more anxiety. Also, 

Woodward (2004) found that there exists a gender differences in Mathematics anxiety 

levels of male and female students. Wigfield and Meece (1988) found that there is a 

significant relationship between gender and Mathematics anxiety among students. Other 

researchers also established that females have significantly higher levels Mathematics 

anxiety than males (Tuan and Salleh, 2001; Woodard, 2004; Yüksel-Şahin, 2008; Karimi 

and Venkatesan, 2009). Yüksel-Şahin (2008) reported a significant relationship between 

gender and Mathematics anxiety of secondary school students in Turkey. 

Similarly, Jakobsson et al., (2013) found significant difference between in 

Mathematics anxiety among male and female students. Grills-Traquechel et al, (2012) 

found a significant difference in Mathematics anxiety based on gender. Devine et al., 

(2012) reported a significant gender difference in Mathematics anxiety of students. 
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Dowker et al., (2012); Wu et al., (2012); Harari et al., (2013) reported that there is gender 

differences in Mathematics anxiety of students. Also, Beilock et al., (2010) reported 

general differences in anxiety between males and females. McClure et al., (2011) found 

that gender is one of the correlates of Mathematics anxiety of students at adolescence 

stage. Finally, Chapman et al., (2007) reported a significant relationship between gender 

and Mathematics anxiety with the females showing higher levels of anxiety than males  

The probable reason for this finding is that both boys and girls are exposed to the 

same pattern of teaching, reward and punishment system in school and whatever 

treatments or services given to the boys are always extended to their female counterparts. 

So, there is the tendency that the level of Mathematics anxiety of the boys may not differ 

significantly from that of the girls. 

 

Hypothesis Three: There is no significant main effect of Mathematics self-efficacy 

on Mathematics Anxiety among secondary school students. 

Hypothesis three was rejected because there was a significant main effect of 

Mathematics self-efficacy on Mathematics Anxiety among secondary school students. 

This simply means that there was a significant difference in the level Mathematics 

anxiety among secondary school students based on their level of Mathematics self-

efficacy.  

The finding is in line with that of Ahmed, Minnaert, Kuyper, & van der Werf, 

(2012) that established a reciprocal relationship between self-efficacy and anxiety in 

Mathematics in students. Lower level of self-efficacy correlates significantly with higher 

level of anxiety in Mathematics. Also, Jameson and Fusco (2014) reported that learners 

with lower levels of self-efficacy are found to have higher levels of mathematics anxiety 

at the college level. Similarly, McMullan et al. (2012) found a statistically significant but 

negative relationship between Mathematics self-efficacy and Mathematics anxiety. 

Kurbanoglu (2011) found that Mathematics anxiety was negatively related to 

Mathematics self-efficacy. Also, Akin & Kurbanoglu, (2011) reported that the 

relationship between Mathematics self-efficacy and Mathematics anxiety is negative and 

significant.  

../../Desktop/OLAYEMI/proj/Frontiers%20_%20Mathematics%20Anxiety%20%20What%20Have%20We%20Learned%20in%2060%20Years%20%20_%20Psychology%20INTRODUCTION.htm#B50
../../Desktop/OLAYEMI/proj/Frontiers%20_%20Mathematics%20Anxiety%20%20What%20Have%20We%20Learned%20in%2060%20Years%20%20_%20Psychology%20INTRODUCTION.htm#B156
../../Desktop/OLAYEMI/proj/Frontiers%20_%20Mathematics%20Anxiety%20%20What%20Have%20We%20Learned%20in%2060%20Years%20%20_%20Psychology%20INTRODUCTION.htm#B70
../../Desktop/OLAYEMI/proj/Frontiers%20_%20Mathematics%20Anxiety%20%20What%20Have%20We%20Learned%20in%2060%20Years%20%20_%20Psychology%20INTRODUCTION.htm#B15
../../Desktop/OLAYEMI/proj/Frontiers%20_%20Mathematics%20Anxiety%20%20What%20Have%20We%20Learned%20in%2060%20Years%20%20_%20Psychology%20INTRODUCTION.htm#B34


102 
 

The finding is also in line with Ayotola & Adedeji, (2009) who established a 

strong connection between high levels of Mathematics self-efficacy and lower level of 

Mathematics anxiety. It was established that Mathematics self-efficacy correlates 

negatively with Mathematics anxiety. Ahmed, et al, (2011) found a significant 

relationship between level self-efficacy of students and lower level of Mathematics 

anxiety as higher self- efficacy correlated with lower levels of anxiety. Lee (2009) found 

that there is significant and inverse relationship between Mathematics self-efficacy and 

Mathematics anxiety among students. Lastly, Kim et al., (2012) found that low 

Mathematics self- efficacy at an early age can lead to increased Mathematics anxiety 

when older. Students who failed had a higher level of anxiety.  

This finding may be as a result of the established fact that students with high self-

efficacy perceive themselves as being able or having confidence to perform any given 

task. They see obstacles not as problems to run away from but as challenges to be 

surmounted and they are able to stabilise their systems when faced with Mathematics 

tasks not minding what it takes. A strong sense of efficacy enhances human 

accomplishments and adjustment to challenging situations. Being able to manage anxiety 

is determined by their efficacy to mobilise cognitive resources and the cause of action 

needed to exercise control over given circumstances.  

Hypothesis Four: There is no significant interaction effect of treatment and gender 

on the management of Mathematics Anxiety among secondary school students. 

The hypothesis stated above was accepted because there was no significant 

interactive effect of treatment and gender on the management of Mathematics Anxiety 

among secondary school students. This simply means that gender did not significantly 

moderate the effect of treatment on Mathematics Anxiety among secondary school 

students. It is also an indication that the treatments were effective irrespective of gender 

of the participants.   

This result agrees with earlier findings by (Ifeanyi, Nwokolo and Anyamene, 

2015); (Egbochuku and Obodo (2005), who also found no significant interaction effect of 

treatment and gender on the management of test anxiety of students. The study further 

agrees with the reports of other studies like Egbochuku and Igbineweka (2014) in which 

they found that Sex had no significant effect on the reduction of test anxiety of students. 
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This finding is also in line with (Dowker et al., 2012) who found no significant 

interaction effects of gender and some other variables on the treatment of Mathematics 

anxiety of students. Boys were not significantly better than girls in in terms of their levels 

of anxiety after the completion of the intervention. On the contrary, the finding 

contradicts, Hyde, (2005) who found significant interaction effect of treatment and 

gender on Mathematics anxiety of students that are exposed to an intervention 

programme.  

The reason why the study found no significant interaction effect of treatment and 

gender on Mathematics anxiety may be because of the fact that both male and the female 

participants were given equal treatment and chance during the treatment process and 

gender did not have effect on Mathematics anxiety. It is only logical that its interaction 

with the treatment may not produce a significant effect on Mathematics anxiety of the 

participants. 

Hypothesis five: There is no significant interaction effect of treatment and 

Mathematics self-efficacy on management of Mathematics Anxiety among 

secondary school students. The above stated null hypothesis was not supported since 

there was a significant interactive effect of treatment and Mathematics self-efficacy on 

management of Mathematics Anxiety among secondary school students. This simply 

means that Mathematics self-efficacy moderated the effect of the treatment on the 

Mathematics Anxiety among secondary school students. 

This finding is in accordance with previous research of Costa et al., (2001) that self-

efficacy moderated the effect of treatment on students who suffer Mathematics anxiety. 

Similarly, (McLean et al., 2011) reported that self-efficacy has been shown as a 

mediating factor in ameliorating academic related problems.  

The plausible reason for this finding may be because the two treatments or 

interventions require the participants to carry out certain activities on their own and it is 

only those who are highly efficacious i.e. believe in their own capacities or abilities that 

can perform the given tasks better than those with low efficacy. People with low self-

efficacy are more likely to lessen their efforts or give up altogether, while those with high 

self-efficacy try harder to master challenges. Hence, those with high efficacy were able to 
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benefit more positively in terms of reduced level of Mathematics anxiety than others with 

low self-efficacy. 

Hypothesis Six: There is no significant interaction effect of gender and Mathematics 

self-efficacy on management of Mathematics Anxiety among secondary school 

students.  

The result in table 4.1 showed that there is no significant interactive effect of 

gender and Mathematics self-efficacy on management of Mathematics Anxiety among 

secondary school students. Therefore, the null hypothesis is accepted. This finding 

contradicts Park and French, (2013) that gender and self-efficacy have interaction effects 

on the management of Mathematics anxiety among college students. In the same vein, 

Dowker et al., (2012) found that gender and self-efficacy are strong determinants of the 

way the participants respond to treatment on Mathematics anxiety. High self-efficacy 

simply means having more confidence in overcoming challenges that would be faced in 

college and it is no respecter of gender (Ramos-Sanchez & Nichols, 2007).     

The non interactive effect found between gender and self-efficacy could be 

explained since from this study gender did not have significant effect on Mathematics 

anxiety, it may not make any contribution to its interaction with self-efficacy. This could 

be due to the fact that acknowledgement and understanding of components of self 

efficacy are critical to management of Mathematics anxiety and these are not gender 

specific. Also, there could be other moderators outside this study that could affect 

Mathematics anxiety and which are not gender biased.  

Hypothesis Seven: There is no significant three-way interaction effect of treatment, 

gender and Mathematics self-efficacy on management of Mathematics Anxiety 

among secondary school students.  

This hypothesis was accepted because there was no significant interactive effect 

of treatment, gender and Mathematics self-efficacy on management of Mathematics 

Anxiety among secondary school students. This finding contradicts Hindman (2013) who 

established the interaction effects of treatment, gender and Mathematics self-efficacy on 

management of Mathematics Anxiety among students. It is also not in line with Nadine 
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Yildiz (2018) that established a 3 way interaction effect of treatment, gender and self-

efficacy on the reduction of Mathematics anxiety among college students.      

A possible explanation of this finding could be that though the students are in the 

same type of school and the same level and are faced with common school challenges in 

when faced with Mathematics task, their level of coping with the challenges differ 

considerably from one participant to another. These students irrespective of the gender 

and their level of self-efficacy are also exposed to similar experiences in school and the 

study but their level of self-efficacy also differ as confirmed earlier in this study. This 

scenario may account for the non significant interaction effect of gender, self-efficacy 

and treatment on Mathematics of the students.  

 

5.2 Conclusion  

This study was designed to examine the effectiveness of Systematic 

desensitization and Mindfulness Technique in the management of Mathematics anxiety 

among secondary school students. Gender and Mathematics self-efficacy were the 

moderating variables. To this effect the selected participants had to undergo some 

training, the required data was collected and analyzed, revealing the outcome of the 

study. Based on the findings of this study, the following conclusions are made; 

Systematic desensitization and Mindfulness Technique were effective in the 

management of Mathematics anxiety among secondary school students. By implication, a 

proper application of the principles underlying these psychological interventions should 

produce a similar result. However, Mindfulness Technique was more potent in the 

management of Mathematics anxiety among secondary school students. This study 

further discovered that gender had no significant main effect in managing Mathematics 

anxiety of the students but main effect of Mathematics self-efficacy on Mathematics 

anxiety of the participating students was established.  

The results clearly showed that Mathematics self-efficacy of the students 

moderated the relationship between the two treatments in their effect on Mathematics 

anxiety. It could be averred that low Mathematics efficacy could increase anxiety in the 

subject and decrease their performance in the subject. Students with higher levels of 
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Mathematics efficacy set higher goals, apply more effort, persist longer in the face of 

difficulty in the subject and are more likely to cope better.  

 

5.3 Suggestions for further studies 

The following suggestions are made based on the findings of the study:  

It is suggested that future researches should be carried out on Mathematics 

anxiety among secondary school students and other intervention strategies that can be 

used to remediate or manage it among the students. However, it is suggested that such 

studies should be extended to other states and zones of the country, so that generalization 

can be made. This study was limited only to public secondary schools, but it can be 

replicated in private secondary schools to examine whether or not there are significant 

differences in levels of Mathematics anxiety based on the type of the schools.  

Furthermore, a number of variables (demographic, psychological and social) should be 

examined in relation to Mathematics anxiety among the students.  

 

5.3 Contributions to Knowledge 

This study has been able to contribute to knowledge in the following areas: 

• The outcome of the study has been able to demonstrate the effectiveness of 

Systematic desensitization and Mindfulness Technique in the management of 

Mathematics anxiety among secondary school students.  

• The study has thus demonstrated the relevance of these psychological 

interventions in helping students manage this problem that has been affecting the 

performance of the students in the core subject. 

• It has also provided empirical data to assist educational psychologists and other 

stakeholders in the educational sector in finding a way out of the long standing 

problem of Mathematics anxiety.  

• This study has added to the existing literature on the effectiveness of Systematic 

desensitization and Mindfulness Technique in the management of Mathematics 

anxiety among secondary school students.  
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• This study has filled a research gap which sought for the need to adopt some 

psychological intervention to solve the problem of Mathematics anxiety which 

has had   negative effects on performance of the students. 

• The extensive literature reviewed in this study better explains the relationship that 

exists between and among gender, Mathematics self-efficacy and Mathematics 

anxiety. 

 

5.4 Recommendations  

Based on the findings of this study, the following recommendations were made:  

1.  The treatment strategies reviewed in this study are recommended for use by 

educational psychologists, guidance counsellors, teachers and principals of 

secondary schools.  

2.  Mathematics teachers at the secondary school level should work towards 

demystification of Mathematics so that the phobia which students have for the 

subject will drastically reduced.  

3.  The students should always find a means to practice relaxation technique 

whenever they are faced with Mathematics task as if has been established as one 

of the ways to manage anxiety.  

4.  The parents should always provide necessary materials like textbooks, graph 

books, mathematical sets e.t.c that are needed by the students in order to reduce 

the fear they have for Mathematics 

5.  The school management should work towards boosting the self-efficacy of the 

students so that they will be more confident to tackle problems in Mathematics 

instead of exhibiting fear for it..  

6.  Counselling psychologists in secondary schools should be allowed to perfom their 

professional duties of problem solving and help students in building their efficacy 

in Mathematics since Mathematics self-efficacy was found to correlate 

significantly with Mathematics anxiety..  
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APPENDIX I 

TREATMENT PACKAGE 

Experimental Group 1 (Systematic Desensitization Technique) 

Session 1 

Topic: Introduction, Pre-test administration and explanation on the concept of 

Mathematics Anxiety 

The purpose of this session is to administer the Mathematics Anxiety Scale so as 

to get the baseline data on the perception of the students on levels of anxiety before they 

embark on the training. 

Activity 

 The researcher warmly welcomed the participants to the programme. Participants 

were informed that they would be having 8 sessions of 45 minutes each for a 

period of eight weeks. 

 The researcher explained the reason for the programme and the benefit that the 

participants stand to gain from the programme. 

 He also explained the rules guiding the conduct of the programme and what was 

expected of the participants. 

 Pre-test instruments were administered on the participants. 

 The meaning of the concept of Mathematics anxiety, its causes and consequences 

are explained to the students 

Mathematics anxiety is an intense emotional feeling of anxiety that people have about 

their ability to understand and do Mathematics. It is the feelings of tension and anxiety 

that interfere with the manipulation of mathematical problems in a wide variety of 

ordinary life and academic situations. It is also described as a person’s negative affective 

reactions to situations that involve Mathematics, numbers, and calculations. These 

reactions range from mild to severe and could manifest through feelings of panic, 

discomfort, flurry, avoidance, fear of failure, a blank mind, and helplessness 

Students who suffer from Mathematics anxiety feel that they are incapable of doing 

activities and classes involving Mathematics. Hence, their poor performance whenever it 

comes to performing Mathematics tasks. Such an experience can leave a student 
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believing he or she is deficient in Mathematics and this belief can actually result in poor 

performance, which serves as confirming evidence to the students. 

Mathematics anxiety can be a disabling condition, causing humiliation, resentment, and 

even panic, students who experience mathematical problems have their mind go 

completely blank and feel they cannot do it. Mathematics anxiety could weaken an 

individual’s state of mind and eventually progress to Mathematics avoidance and 

Mathematics phobia, resulting in low achievement in Mathematics which is the most 

severe consequence of Mathematics anxiety.  

  Closing remarks: 

 The participants were commended for their cooperation  

 They were also reminded of the time and venue for the next session. 

Assignment  

 State the reasons you think are responsible for the anxiety you have in 

Mathematics 

Session 2 

Topic: Introduction to Systematic Desensitization Technique 

Objective: At the end of the session, the participants should be able to:  

 Explain and practice the concept of Systematic Desensitization Technique 

 Identify and understand the steps involved in Systematic Desensitization 

Technique 

Activity 

 The participants will be warmly welcomed by the researcher. 

 The researcher reviewed and did a summary of all that transpired in the previous 

sessions. 

 The researcher introduced the participants to Systematic Desensitization 

Technique and its steps: 

Systematic Desensitization (SD) is a behavioural technique in which a person is gradually 

exposed to an anxiety-producing object, event or place while in some form of relaxation 

at the same time in order to reduce the symptoms of anxiety. It is an anxiety reduction 

technique used by mental health professionals in which an individual is repeatedly 
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exposed to a particular stressor in a controlled, nonthreatening environment until she is 

desensitized to it (Zettle, 2003). 

 

Session 3 

Topic: Construction of “Mathematics fear/anxiety hierarchy” 

Objectives: The clients should be able to: 

 Construct Mathematics hierarchy of fear/anxiety, correctly. 

 Step I: The researcher and the participants welcome one another. The researcher also 

leads participants to review the activities of last session. The researcher commends the 

participants for their cooperation. 

Step II: The researcher explains to the participants that fears and anxiety about 

Mathematics have negative effects on their personal beliefs about their potentials to 

handle calculations in Mathematics. Therefore, the essence of today’s session is to ensure 

they are able to identify, arrange and construct their fears concerning Mathematics.  

Step III: The researcher asks the participants to identify various fears they have for 

Mathematics. The researcher asks them to arrange these fears in order of intensity, i.e. 

from the least fear to the highest. These can be arranged thus:  

 fear of Mathematics on the timetable 

 fear of Mathematics teacher’s presence 

 fear of figures  

 fear of calculation, etc. 

 Step IV: The researcher tells the participants that this fear was worked on as arranged by 

the participants. The researcher also maintains that if the participants cooperate well and 

follow the therapy instruction, all these fears could gone and there would be a significant 

reduction in their level of Mathematics anxiety. 

Step VI (Home Work): Write five (5) ways to overcome the fears you have about 

Mathematics? 

Step VII: The participants will be appreciated and session will be terminated as well. 

Session 4 

Topic: Introduction and practice of Desensitization therapy 

Objectives: The clients should be able to: 
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 Describe desensitization therapy 

 State the steps involved in desensitization therapy 

 Successfully practice relaxation techniques 

Step I: The researcher and the participants welcome one another. The researcher also 

leads the participants to discuss the homework given to the participants. The researcher 

commends the participants for active participation and cooperation. 

Step II: The researcher introduces the participants to the practice of desensitization 

technique thus: 

Systematic desensitization, also known as graduated expose therapy is a type of 

behaviour therapy used in the field of psychology to help effectively overcome phobias 

and other anxiety disorders. The goal of this process is for the individual to learn how to 

cope with, and overcome the fear in each step of hierarchy. It is a behaviour modification 

therapy that involves the use of classical conditioning methods in relaxing an individual 

who is anxious. Systematic desensitization is based on a couple of simple principles. One 

principle is that an individual cannot experience anxiety while completely relaxed. 

Thus, if a person can be shown how to reach a state of deep relaxation, he or she 

can be free from the tension that accompanies anxiety. A second and equally important 

principle is that when a person vividly visualizes a scene while completely relaxed, the 

mental image evokes some of the feelings of the real scene. In other words, the mind 

cannot distinguish a real experience from one that is vividly imagined (Gregor, 2005). 

For example, if one is suffering from Mathematics anxiety and on seeing self about to 

have a Mathematics class or take a Mathematics test, the person begins to feel the 

tensions that one feels when actually taking the lesson/test, and one can also learn to be 

relaxed while actually taking the lesson/test. 

Step III:  The researcher introduces the participants into the three steps involved in 

desensitization technique, thus: 

1. The process of systematic desensitization occurs in three steps. The first step of 

systematic desensitization is the identification of an anxiety inducing stimulus 

hierarchy (This stage had been done earlier in session two).  

2. The second step is the learning of relaxation or coping techniques.  
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3. The third step is to react towards and overcome situations in the established 

hierarchy of fears. That is pairing each anxiety provoking stimulus with relaxation 

and counter-conditioning skills.  

Step IV: The researcher leads the participants on how to achieve the following relaxation 

techniques: 

Relaxation Technique 

The first step in the practice of systematic desensitization is learning to relax. If an 

individual is afraid of something, such an individual needs to learn to relax when faced 

with the anxiety provoking stimulus. Learn coping mechanism or incompatible response. 

This is necessary because it provides the client with a means of controlling their fear, 

rather than letting it increase to intolerable levels.  

1. Breathing exercises: I. Inhale through your nose. When you inhale, stomach 

should expand; II. Hold your breath for 3 seconds; III. Exhale through your 

mouth. The client is advised to do the deep breathing exercise for at least 5 

minutes. 

2. Progressive deep muscle relaxation: In this exercise, the patient is asked to 

tighten his muscles and then loosen them gradually. This exercise can induce deep 

muscle relaxation in the patient. 

Step V: The researcher gives room for questions from the participants; and responds to 

the questions promptly. 

Step VI (Evaluation/Class Activity): The researcher asks participants questions, such 

as: What do you understand by desensitization technique? State the three steps involved 

in desensitization techniques? Practice the two relaxation techniques? 

Step VII (Home Work): Pick any one of the anxiety provoking stimulus on the 

hierarchy of fear; and use any of the relaxation technique to address it? 

Step VIII: The participants will be appreciated and the session will be terminated. 
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Session 5: 

Topic: challenging dysfunctional thoughts that lead to Mathematics anxiety 

Objectives: At the end of the session the participants should be able to: 

 Use the meta-cognitve skills to challenge the dysfunctional thoughts that may 

cause Mathematics anxiety 

Activities: The researcher 

 Will welcome the participants  

 Will review the last assignment with the participants 

 Explain the three meta-cognitive skills that may cause Mathematics anxiety 

Step I: The researcher explains the concept of metacognitive skills and its components. 

The three meta-cognitive skills 

Self-Talk: This is the silent conversations clients have with themselves about their past, 

present, and future capability to choose a course of action and do well in it. Self-talk can 

be either positive or negative and influences an individual’s confidence mathematical 

activities. Positive self-talk can help individuals involved in activities involving 

Mathematics remain motivated, actively seek needed information, stay focused, think 

clearly about options, look for help when they need it, or follow-through with the actions 

needed to execute a plan of action. Negative self-talk can make clients less likely to 

boldly face activities involving Mathematics. 

Self-Awareness: is a concept describing the ability of an individual to act as a spectator 

observing his or her own performance in Mathematics. This meta-cognitive function 

provides individuals the means to monitor negative self-talk, the need for more 

information, or emotional impact on a calculation task.   

Monitoring and Control: As part of executive processing, the monitoring function 

provides an individual a way of knowing when to stop a task and move on to the next 

one, gather more information, or find help. The control function allows an individual to 

regulate his or her actions (e.g., set priorities; initiate, stop, or re-visit the various actions 

taken or control negative thoughts that may interfere with the process). The difference 

between these two regulatory processes is between “knowing” (the monitoring process) 

and “doing” (the control process)  
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Closing remarks: 

 Participants will be reminded of their time and venue of the next session.    

 

Session 6 

Topic: Using desensitization techniques in boosting self-efficacy and reducing 

anxiety in aspect of Mathematics that has to do with equations. 

Objectives: The client should be able to: 

 Successfully use desensitization technique to enhance Mathematics self-efficacy in 

order to reduce anxiety in the area of equation 

STEP I: The researcher welcomes the participants, while the participants also did that to 

each other. The researcher also leads the participants to discuss the homework given to 

the participants. The researcher also recommends the participants for active participation 

and cooperation. 

Step II: The researcher informs the participants that in this session the focus is on how 

they can use techniques in desensitization to enhance their Mathematics self-efficacy. 

Step III: The researcher leads the participants to practice techniques such as breathing 

exercise, progressive deep muscle skills and counter-conditioning, as learnt in session 

four.  

Step IV: The researcher asks the participants to bring out the hierarchy which had been 

earlier done in session two. The researcher instructs the participants to imagine each step 

in the hierarchy and try to maintain calmness and reduce anxiety level using the 

relaxation and counter-conditioning skills. This process will be followed, while the 

researcher guides and corrects the participants as the desensitization process progresses. 

Step V: The researcher then proceeds by asking the participants to consider this 

Mathematics calculation; and apply relaxation and counter-conditioning skills in 

addressing their self-belief and judgments about the equations: 

i. 2x+3x=15, find x? 

ii. 5y-3=15, what is the value of y? 

iii. Find the value of “w” in this equation: 3w+20=35-2w 

Step VI: The researcher instructs the participants to redo the above till they are able to 

achieve positive evaluation of their personal abilities in solving the equations.  
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Step VII: The researcher then asks the participants if they can solve the equations, 

assuming they were taught by a Mathematics teacher. If the answer is in affirmation, then 

the therapy had been successful; if otherwise, the exercise will be repeated. 

Step VIII: The researcher then proceeds to solve the Mathematics questions, while 

watching the reaction and attitudes of the participants to the lesson. 

Step IX (Evaluation/Class Activity): The researcher asked participants to: i. apply 

desensitization technique assuming they see the following equation: 

1. What is the value of ‘p’ in 16p+16=15p+16? 

2. If x=2, what is the value of ‘y’ if 2y-x=3y-2x?  

The participants are asked to solve the above equations, while the researcher pays 

attention to the attitude and fears such as: fore head-frowning, hand sweating, hand-

shaking etc. 

Step (Home Work): Look for equations in your Mathematics textbooks; notice and 

record your self-belief and evaluation about your ability to do them; apply desensitization 

techniques that you have learnt, while you record how you progress until you are able to 

achieve optimal level. 

Step XI:  The participants will be appreciated and the session will be terminated. 

Session 7 

Topic: Using desensitization techniques in boosting self-efficacy and reducing 

anxiety in aspects of Mathematics that has to do with ratio, rate, and 

statistics. 

Objectives:  The clients should be able to: 

 Successfully use desensitization technique in enhancing Mathematics self-efficacy 

in order to reduce anxiety in the area of ratio, rate and statistics. 

Step I:  The researcher welcomes the participants, while the participants also do the same 

to each other. The researcher also leads the participants to discuss the homework given to 

the participants. The researcher commands the participants for active participation and 

cooperation. 

Step II: The researcher informs the participants that in the session the focus is on how 

they can use techniques in desensitization to enhance their Mathematics self-efficacy, 

especially in the area of graph and distance.   



147 
 

Step III: The researcher leads the participants to practice techniques such as breathing 

exercise, progressive deep muscle skills and counter-conditioning, as learnt in the last 

session. 

Step IV: The researcher asks the participants to bring out the hierarchy which had been 

earlier done in session two. The instructed the participants to imagine each step in the 

hierarchy and try to maintain calmness and reduces anxiety level using the relaxation and 

counter-conditioning skills. This process will be followed, while the researcher guides 

and corrects participants as the desensitization process progresses. 

Step V: The researcher then proceeds by asking the participants to consider this 

Mathematics, and apply relaxation and counter-conditioning skills in addressing their 

self-belief and judgment about the equations: 

i. If <ABC = 60, /AB/ = 4 and /BC/ = 3, what is /AC/? 

ii. Josiah walked a distance of 12km to his school daily, what is the total 

distance covered by Josiah every week? 

Step VI: The researcher instructs the participants to redo the above step till they are able 

to achieve positive evaluation of their personal abilities in solving the problems. 

Step VII: The researcher then asks the participants if they can solve the equations, 

assuming they were taught by a Mathematics teacher. If the answer is in affirmation, then 

the therapy has been successful; otherwise, the activity will be repeated. 

Step VIII: The researcher then proceeds to solve the Mathematics questions, while 

watching the reaction and attitudes of the participants to the lesson. 

Step IX ( Evaluation/Class Activity): The researcher asks participants to apply 

desensitization technique assuming they see the following problems: 

i. If Adeola is twice as old as Mary, what is the age of Mary if Adeola will be 

22year old in the next two year? 

ii. The distance covered by an airplane from Lagos to Ibadan is 12km. If the 

airplane made another journey to Kaduna which is 250km away and come 

back to Lagos, how many km has the airplane covered? 

The participants are asked to solve the above equations, while the researcher pays 

attention to the attitude and fear signals such as: fore-head frowning, hand sweating, 

hand-shaking, etc. 
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Step X (Home Work): Look for equations in your Mathematics textbook; notice and 

record your self-belief and evaluation about your ability to do them; apply desensitization 

techniques that you have learnt, while you record how you progress until you are able to 

achieve optimal level. 

Step X: The participants will be appreciated and the session will be terminated. 

Session 8: 

Topic: Overall review, Post-Experiment Test Administration and Conclusion. 

Objectives: At the end of the session, the participants should be able to: 

• Summarize their experience based on what they have benefited from the various 

skills they have learnt since the commencement of the programme. 

• Respond to the post-test instruments. 

Activity 

Step 1:  The participants will be warmlys welcomed and the home work will be reviewed 

together with the researcher. 

Step 2:  This will be an interactive session between the researcher and the participants to 

ascertain the effect of the therapeutic programme.  Activities of the previous sessions will 

be role-played to be sure they have attained positive experience via the intervention. 

The participants will be administered post-test instruments. The researcher will then 

thank the participants for their co-operation while a token gift will be given to each one 

of them in appreciation of their participation in the training programme. 

Closing remarks 

• The researcher will commend the participants for their unrelenting cooperation. 

• The participants will be encouraged to utilize effectively the skills they have 

acquired via the intervention programme. 
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Experimental group 2 (Mindfulness Technique) 

Session 1 

Topic: Introduction, Pre-test administration and explanation on the concept of 

Mathematics Anxiety 

The purpose of this session is to administer the Mathematics Anxiety Scale so as 

to get the baseline data on the perception of the students on levels of anxiety before they 

embark on the training. 

Activity 

 The researcher warmly welcomed the participants to the programme. Participants 

were informed that they would be having 8 sessions of 45 minutes each for a 

period of eight weeks. 

 The researcher explained the reason for the programme and the benefit that the 

participants stand to gain from the programme. 

 He also explained the rules guiding the conduct of the programme and what was 

expected of the participants. 

 Pre-test instruments were administered on the participants. 

 The meaning of the concept of Mathematics anxiety, its causes and consequences 

are explained to the students 

Mathematics anxiety is an intense emotional feeling of anxiety that people have about 

their ability to understand and do Mathematics. It is the feelings of tension and anxiety 

that interfere with the manipulation of mathematical problems in a wide variety of 

ordinary life and academic situations. It is also described as a person’s negative affective 

reactions to situations that involve Mathematics, numbers, and calculations. These 

reactions range from mild to severe and could manifest through feelings of panic, 

discomfort, flurry, avoidance, fear of failure, a blank mind, and helplessness 

Students who suffer from Mathematics anxiety feel that they are incapable of doing 

activities and classes involving Mathematics. Hence, their poor performance whenever it 

comes to performing Mathematics tasks. Such an experience can leave a student 

believing he or she is deficient in Mathematics and this belief can actually result in poor 

performance, which serves as confirming evidence to the students. 
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Mathematics anxiety can be a disabling condition, causing humiliation, resentment, and 

even panic, students who experience mathematical problems have their mind go 

completely blank and feel they cannot do it. Mathematics anxiety could weaken an 

individual’s state of mind and eventually progress to Mathematics avoidance and 

Mathematics phobia, resulting in low achievement in Mathematics which is the most 

severe consequence of Mathematics anxiety.  

  Closing remarks: 

 The participants were commended for their cooperation  

 They were also reminded of the time and venue for the next session. 

Assignment  

 State the reasons you think are responsible for the anxiety you have in 

Mathematics 

 

Session 2 

Topic: Introduction to Mindfulness  

Objective: At the end of the session, the participants should be able to:  

 Explain the concept of mindfulness 

 Explain the process involved in mindfulness technique 

Activity 

 The participants will be welcomed warmly 

 The researcher will review the assignment with the participants 

 The researcher will explain to the participants, the meaning and the process 

involved in the use of mindfulness technique 

Step 1: I am here in your class to teach you about mindfulness, what it is, how it works, 

and to teach you mindfulness techniques.  

“Mindfulness helps us recognize what is going on in the present moment. When we 

breathe in mindfully, we are aware of our in-breath. This is mindfulness of breathing. 

When we enjoy drinking, we drink with full awareness of the present moment, this is 

mindfulness of drinking. When we walk and become aware of every step we make, that is 

mindfulness of walking. Practicing mindfulness does not require that we go anywhere 

else. We can practice mindfulness in our room or on our way from one place to another. 



151 
 

We can do the same things we always do- walking, sitting, working, eating, and talking-

except we do them with awareness of what we are doing.  

Mindfulness is an energy that we can generate for ourselves. We can all breathe in 

and out mindfully. Every one of us has the capacity to be mindful, so it is not something 

strange. We all have a seed of mindfulness in us. If we keep practicing, that seed will 

grow strong, and any time we need it, the energy of mindfulness will be there for us.” 

(Hanh, 2011, p. 15-16)  

A five minute open discussion will be conducted for the students to tell their feelings on 

the intervention and how they feel before taking Mathematics class and examination.  

Learning Outcome: Work with the class to teach mindfulness techniques which will 

help alleviate Mathematics related anxiety. These will be exercises that can be done when 

students are feeling anxious to help calm themselves, specifically before a Mathematics 

class or test.  

 

Step 2: Meditation of breath: The researcher first demonstrates breathing to the 

students, noting how cool air enters their nose and warm air is exhaled. Have the students 

begin by counting “one” as they inhale and “one” as they exhale, then “two” inhale, 

“two” exhale, up to five times. Remind students not to force their breath but follow its 

natural rhythm. Remind the students to stay focused on breathing, and if their mind 

wonders to bring their focus back to breathing (Garland, 2014).  

Learning Outcome: This intervention can be used as part of a student’s routine before 

tackling Mathematics problem of taking a high stake test to develop and maintain a well-

regulated nervous system.  

 

Session 3  

Topic: Sensory Exercises  

Objective: At the end of the session, the participants should be able to:  

 Explain the concept of mindful breaths 

 Practice mindful breaths 

 Explain the concept of Sensory meditation 
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Activity 

 The participants will be welcomed warmly 

 The researcher will review the  week’s activities with the participants 

 The researcher will explain to the participants, the meaning and the process 

involved in the use of mindfulness technique 

 The researcher will discuss the process of Sensory meditation 

Step I: Sensory meditation: Three mindful breaths: “The first thing we are going to 

try is called “Three Mindful Breaths”. Breathing is a great thing to start practicing 

mindfulness with, because you can’t go anywhere without it! Find a comfortable sitting 

position. Sit so that you can easily and normally breathe through your nose. You just 

need to take your normal size breaths. You can close your eyes for this, or if you don’t 

feel comfortable doing that, try doing what we call “soft eyes’, which means to just look 

down at the floor without really focusing on anything. Bring your attention to your 

breath. You can focus on the breath at your nose, noticing how the air feels cool coming 

in and may be slightly warmer as it leaves your body. Or you can focus on your breath at 

your belly, feeling it rise and fall as the air enters and leaves your body. Stay focused, as 

best you can, on your breath. Just notice the air as it enters and leaves. If your mind 

wanders, that’s okay. Simply bring your attention back to the in-breath and out-breath. 

Breathing in and breathing out. Your mind will naturally wander off and get lost in its 

thoughts. That’s okay, it’s just what minds do. Your job is to gently bring your attention 

back to your breath every time you notice your mind has wandered. Tell yourself “good 

job” for noticing, and then continue to watch your breath. Now I am going to ask you to 

take three normal breaths, and try and focus just on the breath for all three. Now gently 

start to take notice of what is happening around you. Notice your body where it touches 

the floor. Notice what is in the room around you. Notice what sounds you can hear. Now 

gently start to move your fingers and toes, and have a stretch, and let’s have a talk about 

what we did.” (Bowden, and Bowden, 2015)  

Learning Outcome: The purpose of this exercise is to allow students to calm themselves 

when experiencing uncomfortable feelings, or unhelpful thoughts or fears before dealing 

with Mathematics questions or a high stakes test, allowing them to attend clearly to the 

present moment.  
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Step II: Attending the senses: The raisin meditation: Students are told to bring their 

attention to a raisin (or similar object), observing it carefully as if they had never seen 

one before. Tell students to pick up the raisin and feel its texture between their fingers 

and notice its colours. Inform them to be aware of any thoughts they might be having 

about the raisin. Note any thoughts or feelings of liking or disliking raisins if they come 

up while they are looking at it. Then lift the raisin to their nose and smell it for a while 

and finally, with awareness, bring it to their lips, being aware of their arm moving their 

hand to position it correctly and of their mouth salivating as the mind and body anticipate 

eating. Tell students to take the raisin into their mouth and chew it slowly, experiencing 

the actual taste of the raisin. Hold it in their mouth. When they feel ready to swallow, 

watch the impulse to swallow as it comes up (Kabat-Zinn, 1990).  

Learning Outcome: This exercise is intended to introduce mindfulness while 

purposefully engaging all of the senses.  

Step III: Sensory meditation: Melting:  

“Method  

1. Have the child focus on the top of their head and imagine that a pool of warm, syrupy 

liquid is sitting there.  

2. Tell them to let the liquid slowly move down their head and face and over their 

shoulders.  

3. Do they feel calmer? Where is it calmer? (They should notice relaxation in the face, 

neck, and shoulders.)  

4. Repeat this a few times.”  

Now let’s have a talk about what we did.  

Learning Outcome: The goal of this exercise is to visualize what it is you want to 

happen and then make it happen. This can increase a student’s ability to achieve their 

desired goal.  
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Session 4  

Topic: Meditation Exercises  

Objective: At the end of the session, the participants should be able to:  

 Exercise deep relaxation when their world appears chaotic  

 Learn how to release negative emotions  

Activity 

 The participants will be welcomed warmly 

 The researcher will review last session’s activities with the participants 

 The researcher will explain to the participants, the process involved in 

visualization of meditation 

 the researcher will discuss the visualization of meditation 

Step I: Visualization meditation: Become a tree:  

Method  

“This script induces a feeling of “growing roots. “Tell the students to:  

1. Take off your shoes.  

2. Wiggle toes on the ground, feel your feet.  

3. Feel the soles of your feet on the ground. (Do this for about 30 seconds.)  

4. Now imagine that your feet have roots! Feel the little tiny roots popping out of the 

bottoms of your feet. (Do this for about 30 seconds.)  

5. Imagine that these little roots are growing. They are one inch long and getting longer. 

(For little children, use your fingers or hands to show “this much”.)  

6. Now they are three inches long. Do you think they can grow down to one foot?  

7. Now make roots longer yet. How long do they have to be before you feel stuck on the 

ground?  

8. Feel how sturdy you are, just like a tree.  

9. Now, lift up your feet and roots and walk a little. Keep those roots long. They can 

stretch and move with you, but don’t let them shrink!  

10. Let the child know that a sense of connection to the ground (or the earth) is a good 

thing.”  

(Garland, 2014)  

Now let’s have talk about what we did.  
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Learning Outcome: The purpose of this intervention is to focus on decreasing anxiety 

while enhancing the feeling of being grounded and releasing negative emotions.  

Step II: Visualization meditation: Finding a safe haven: The researcher tells the 

students to, sit in a comfortable position, with their backs straight and shoulders relaxed, 

and then softly close their eyes. Allow the picture in their mind to become blank and to 

imagine a place they feel comfortable, safe and relaxed (example: a beach, their own 

bed). Imagine your image slowly appearing before you and becoming clearer, think of 

your place, and look to your left, what do you see? Look to your right, what is over there? 

Look closer. Breathe in. What do you smell? Walk around your place, look closer at 

certain things. Stay focused on your place. How are you feeling? If you lose focus, try to 

bring your focus back to your image. When you are ready, put your hand in front of your 

eyes, and then open your eyes. Slowly spread your fingers to allow light in, then slowly 

remove your hand. Now let’s have a talk about what we did. (Hooker and Fodor, 2008)  

Learning Outcome: The purpose of this meditation practice is to use visualization to 

encourage student’s imagination, allowing them to focus their attention of the present 

moment on their breath and release their negative thoughts and feelings.  

 

Session 5  

Topic: Awareness  

Objective: At the end of the session, the participants should be able to:  

 be aware of what goes on in their surrounding 

 demonstrate improved level of awareness   

Activity 

 The participants will be welcomed warmly 

 The researcher will review last session’s activities with the participants 

 The researcher will explain to the participants, how to acquire increased level of 

awareness and how to make it count in reducing anxiety 

Step I: Awareness of an object: Students will select an object to draw (clock, pencil, 

chair, etc.). They will be told to draw the object the best they can. Afterward, the students 

will be told to spend time looking at the object, paying close attention to small details. 

The students should draw the object again. The students should compare the two 
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drawings identifying the missing details from the first drawing. Discuss with the students 

what it was like to spend time really looking at the object that they might otherwise have 

never took the time to notice.  

Learning Outcome: This technique is designed to draw student’s attention to their 

surroundings by revealing what they are and what they are not aware of.  

Step II: Awareness of movement: Students are told to move around the room as softly 

as they can, as if walking on egg shells. Students are told to be aware of each movement, 

feeling their thigh muscle lift their leg and move into the next position, feel their feet 

come off the floor and set back down, feel their hands and arms in space. Students are 

told to focus on their left leg for a few steps then focus on their right leg. Tell students if 

their thoughts begin to wonder away from their body they should remember what they 

were thinking about and return their attention to a part of their body (adapted from 

Fontana and Slack,1997)  

Learning Outcome: The purpose of this exercise is for students to bring attention to 

their own body.  

Step III: Increasing Awareness: Spider-Man: “One of Spider-‐Man’s super powers 

was the ability to tune into his senses. Like a spider, he could hear very tiny noises. He 

was able to pay very close attention to the noises. When we pay very close attention, we 

are able to calm our mind and let go of all the noisy thoughts in our head that can be 

distracting. With practice, we can improve our focus and relax right now, right where we 

are.  

Right now we are going to learn to activate our super powers to tune into our senses, just 

like Spider-‐Man. These are our Spider-‐Man Super Senses. What it takes is a little 

practice. Let’s start with our sense of hearing. First close your eyes and place your hands 

on your knees. I am going to ring a bell. When you hear the bell, pay attention to the ring 

until you can no longer hear the ringing sound, place your hands together in your lap. 

(Repeat 3 times). Like Spiderman, we have activated your super power of ultra-hearing! 

Excellent work!  

Next we are going to activate your super powers of ultra-seeing, touching, and smelling. 

I’m going to give each of you a piece of fabric. Hold your fabric gently in your hand. 

When I ring the bell, I want you to gently touch the fabric. Feel its texture beneath your 
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fingers. Pay attention to if the fabric is soft, rough, furry, or smooth. See what you can 

feel. Imagine, like Spiderman, your hands have the power to sense very carefully what 

the fabric feels like. As I ring the bell next, I want you to smell the fabric. Breathe in 

deeply with the fabric under your nose. See what the fabric’s scent is. Is it sweet? Maybe 

it has very little smell at all? What do you smell? Now, finally, as I ring the bell, I want 

you to look very closely at the fabric. Pay attention to the lines on the fabric. What does it 

look like? Is it bumpy? Smooth? Soft looking? See what details you can notice in the 

fabric, what little shapes, what lines, what circles, if any. (Ring the bell a final time to 

signal the end of the activity).  

The final activation of your Spiderman super power of ultra-senses, is to practice your 

sense of taste. We are going to practice by tasting, paying very close attention to what the 

candy tastes like (Using different foods with different textures and taste each week). Start 

by looking at the candy and noticing, using your super power sight, what the candy looks 

like. Turn the candy gently between your fingers, feeling what the candy feels like. Next, 

place the candy in your mouth. Allow the candy remain in your mouth, paying attention 

to how it feels on your tongue, how the juices in your mouth start to flow. Now slowly 

begin to chew the candy. See how slowly you can chew it. How does it taste? Sweet? 

Tart? Sour? Gently swallow the candy, paying attention to the taste that remains in your 

mouth after you swallow it.  

Now you have activated all of your Spider-Man Super Senses! Remember that when you 

get very quiet and focus, your body and mind are able to relax and take a break from the 

day’s busy activities. You have the power to activate your Spider-‐Man Super Senses 

whenever you want to calm down and focus for a moment.” (Kids Relaxation, 2013)  

Now let’s have a talk about what we did.  

Learning Outcome: The purpose of this technique is to increase students focus (Kids 

Relaxation, 2013).  
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Session 6  

Topic: Being Present  

Objective: At the end of the session, the participants should be able to:  

 Explain the concept of being present 

 demonstrate the skill of being present in Mathematics classes   

Activity 

 The participants will be welcomed warmly 

 The researcher will review last session’s activities with the participants 

 The researcher will explain to the participants, what it means to be present and 

how “be present” in Mathematics class to in order to reduce Mathematics anxiety 

 

Step I: Read What Does it Mean to be Present?  

Learning Outcome: The purpose of this exercise is to teach paying attention in a 

particular way; on purpose, in the present moment, and nonjudgmentally” (Diorio, 2010)  

Step II: The Attention of a Frog. “A frog is a remarkable creature. It is capable of 

enormous leaps, but it can also sit very, very still. Although it is aware of everything that 

happens in and around it, the frog tends not to react right away. The frog sits still and 

breathes, preserving its energy instead of getting carried away by all the ideas that keep 

popping into its head. The frog sits still, very still, while it breathes. Its frog tummy rises 

a bit and falls again. It rises and falls” (Snel, 2013).  

“Anything a frog can do, you can do too. All you need is mi ndful attention. Attention to 

the breath. Attention and peace and quietness.” (Snel, 2013).  

1. Gently close your eyes. Listen to the sound in the room as it grows quiet.  

2. Wait 15 Seconds.  

3. Breathe normally. Feel your breath as you breathe in and out. You can feel it at the tip 

of your nose. You can feel your chest rise and fall. You can feel your belly move up and 

down. Just breath normally gently watch yourself breathe.  

4. Wait a minute or so.  

5. Feel your breath.  

6. Every minute or so say, “are you daydreaming? We all daydream sometimes. Let the 

daydream go and pay attention to your breath.”  
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Learning Outcome: The purpose of the exercise is to improve students concentration 

skills, which will help them remember things better, be less implosive, and have control 

over their inner world without repressing anything (Snel, 2013).  

Step III: Your Personal Weather Report: Sit down comfortably somewhere, close or half 

close your eyes, and take some time to determine how you are feeling right now. What is 

the weather like inside you? Do you feel relaxed and sunny inside? Or does it feel rainy 

or overcast? Is there a storm raging, perhaps? What do you notice? Without really 

thinking about it too much, summon the weather report that best describes your feelings 

at the moment. Once you know how you are doing right now, just let it be just as it is….; 

there is no need to feel or do anything differently. You cannot change the weather outside 

either can you?  

Stay close to this feeling for a while.  

Direct your friendly and curious attention to the clouds, the clear sky or the storm that is 

brewing…this is how it is right now…; like the weather, you simply cannot change a 

mood. Later today the weather will be completely different again…but right now this is 

how things are. And that is absolutely fine. Moods change. They blow over. There is no 

need to take any action. What a relief.” (Snel, 2013).  

Learning Outcome: This technique can help a student understand their interior world. It 

will allow the student to acknowledge their mood and accept it. By not resisting their 

feelings, you teach the student to become aware of their feelings (Snel, 2013).  

 

Session 7  

TOPIC: Mind Jar:  

Objective: At the end of the session, the participants should be able to:  

 Explain the what is meant by “mind jar” 

 demonstrate the usage of mind jar in reducing Mathematics anxiety   

Activity 

 The participants will be welcomed warmly 

 The researcher will review last session’s activities with the participants 

 The researcher will explain to the participants, what is meant by mind jar and how 

it can be used in management of Mathematics anxiety 
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Step I: Creating the Mind Jar:  

1. Fill a jar ¾ full of glycerin.  

2. Add about one teaspoon of blue, green, or purple glitter.  

3. Sprinkle in red or gold glitter.  

4. Stir slowly.  

5. Add one teaspoon of dish soap.  

6. Place lid on jar then shake.   

Learning Outcome: This is a calming technique which allows a student a quiet way to 

develop on the spot or long term regulation (Garland, 2014).  

 

 

Step II: Using our mind Jar:  

“The jar is like our mind, and the colors represent different things in our mind. When we 

wake up everything is pretty settled and we see clearly, like the glitter that is settled at the 

bottom of our jar. But pretty soon things start swirling around. Maybe we are running 

late, maybe we hear something scary, we might get to school and find out we have a test. 

It’s only a few minutes into the school day but our thoughts and feelings start getting in 

our way. Here is one thing we can do to get settled and see clearly again. Shake your 

mind jar and be still. There is no way to rush being still, we can’t push all the glitter to 

the bottom, we have to watch and wait. When things become clear, we will be able to see 

things as they are. Our thoughts and feeling are still in our mind, but they are no longer 

clouding our vision.” (Willard, 2016)  

Learning Outcome: Teach students to develop a relaxation practice using a visual focus 

to help calm them in times of stress.  

 

Session 8: 

Topic: Overall review, Post-Experiment Test Administration and Conclusion. 

Objectives: At the end of the session, the participants should be able to: 

• Summarize their experience based on what they have benefited from the various 

skills they have learnt since the commencement of the programme. 

• Respond to the post-test instruments. 
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Activity 

Step 1:  The participants will be warmly welcomed and the home work will be reviewed 

together with the researcher. 

Step 2:  This will be an interactive session between the researcher and the participants to 

ascertain the effect of the therapeutic programme.  Activities of the previous sessions will 

be role-played to be sure they have attained positive experience via the intervention. 

The participants will be administered post-test instruments. The researcher will then 

thank the participants for their co-operation while a token gift will be given to each one 

of them in appreciation of their participation in the training programme. 

 

 

Closing remarks 

• The researcher will commend the participants for their unrelenting cooperation. 

• The participants will be encouraged to utilize effectively the skills they have 

acquired via the intervention programme. 

 

GROUP 3 (Control Group) 

Session 1 

Topic: Administration of pre-test instrument 

Objective: To administer pre-test instruments to the participants. 

Activity:  The researcher will familiarize with the members of the group.  The researcher 

will also explain to participants that the programme is mainly for research purpose only 

and that their support and co-operation is highly needed.  The pre-test instruments will be 

administered on the participants after which they will be lectured on career decision 

making. 

Closing remarks 

 The researcher commended the participants for their time and effort. 

 The participants were reminded of the time and venue of the next session. 
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Session 2 

Topic – Administration of post-test instrument at the 10th week. 

Objective: Administration of post-test instrument. 

Activity: The post-test instrument will be administered after which the researcher will 

give some counselling talk on career decision making and will encourage the participants 

to seek any assistance concerning their career decision-making from the researcher 

whenever they need such.  A token gift will be given to each person to show appreciation 

and thank them for their co-operation. 

Closing remark 

 The researcher commend the participants for their time and effort. 
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APPENDIX II 

UNIVERSITY OF IBADAN 

FACULTY OF EDUCATION 

DEPARTMENT OF COUNSELLING AND HUMAN DEVELOPMENT STUDIES 

Dear Respondent,  

This questionnaire is designed basically for a research purpose. It seeks to know how you 

would react to these statements. All information provided would be treated 

confidentially. Please be honest as much as possible.  

SECTION A 

Background Information 

1) Age: ……………………...  

2) Gender: Male ( ) Female ( )  

3) Religion: Christian ( ) Muslim ( ) Others (specify)…………………..  

4) Class in school…………… 

 

Betz and Hackett Mathematics Self-Efficacy Scale  

Kindly respond by marking the response as it occurs to you using the format below: 

Strongly Agree = SA, Agree = A, Disagree = D and Strongly Disagree = SD 

NO ITEM SD D U A SA 

1 When Mathematics exercises are hard I don‘t give up or 

study only the easy parts  

     

2 I work on Mathematics exercises even when I don't have 

to do so  

     

3 I work hard to earn a good grade in Mathematics even 

when I do not like the subject.  

     

4 I can plan my Mathematics school work.       

5 I finish Mathematics assignments by deadlines.       

6 I can study Mathematics when there are other interesting 

things to do.  

     

7 I can organize my school work       

8 I would feel confident to solve Mathematics problems.       

9 I can boldly discuss Mathematics problem with teacher       

10 I can willingly come out of the class to express myself on 

Mathematics matters  

     

11 I am confident enough to talk on Mathematics issue       

12 I think I can still compete with my mates on Mathematics       

13 If I am called many times, I will be willing to solve 

Mathematics problems even if I did not get the right 

answer.  

     

14 Even though I had Mathematics problem, I am not ready 

to submit to fate  

     

15 I won‘t be part of the students who always say 

Mathematics is difficult  

     



164 
 

 Betz Mathematics Anxiety Scale (PandP) 

Kindly respond by marking the response as it occurs to you using the format below: 

Strongly Agree = SA, Agree = A, Disagree = D and Strongly Disagree = SD 

NO ITEM SD D U A SA 

1 I cannot explain what actually accounts for my difficulty 

in Mathematics  

     

2 I don‘t believe in my ability to do well in Mathematics       

3 I only try to manage myself with somebody who knows 

better in class to pass Mathematics  

     

4 I hate to see Mathematics teacher in my class.       

5 I don‘t know how to follow Mathematics syllabus       

6 I lose concentration in Mathematics class       

7 I don‘t know how to focus on Mathematics problems       

8 I am always overwhelmed with fear when asked to solve 

Mathematics 

     

9 I feel jittery in Mathematics tests or examinations.       

10 My mind is not compatible with anything called 

Mathematics  

     

11 I feel emotionally down when it comes to solving of 

Mathematical problems  

     

12 I avoid Mathematics and any other subject related to it       

13 I always feel like skipping Mathematics classes.       

14 I don‘t know how to follow laid down rules in 

Mathematics  

     

15 I don‘t usually understand Mathematics instruction       

16 I am not capable of solving Mathematics       

17 I feel inferior finding myself among students who 

understand Mathematics better than me.  

     

18 I feel inferior with other subjects related to Mathematics.       
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Woods Mathematics Anxiety Scale (S) 

Kindly respond by marking the response as it occurs to you using the format below: 

Strongly Agree = SA, Agree = A, Disagree = D and Strongly Disagree = SD 

NO ITEM SD D U A SA 

1 I become physically agitated when I have to go to 

Mathematics class. 

     

2 I am fearful about be asked go to the board in a Mathematics 

class. 

     

3 I am afraid to ask questions in Mathematics class.      

4 I am always worried about being called on in math class.      

5 I understand Mathematics now, but I worry that it's going to 

get really difficult soon. 

     

6 I tend to lose my concentration in Mathematics class      

7 I fear Mathematics tests more than any other kind      

8 I'm afraid I won't be able to keep up with the rest of the class.      

9 I don't know how to study for Mathematics tests       

10 It's clear to me in Mathematics class, but when I go home it's 

like I was never there 
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APPENDIX III 
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APPENDIX IV 
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