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Mathematics anxiety and attitude have a great influence on mathematics performance. This article 
presents an analysis of the relationship between Mathematics anxiety, attitude and performance. The 
study adopted a correlational research design. The analysis is based on the responses of 367 students 
who were randomly selected from 55 secondary schools. An adapted Mathematics Anxiety Scale (MAS) 
and Attitude towards Mathematics Inventory (ATMI) were used. The performance grades for the 
students were also gathered from the teachers whereby the list that contained the students’ marks also 
contained the admission numbers of the students for easier linkage with the individual student 
questionnaire. The data were analyzed using the scatter plot diagram to give the outline of the 
relationship and Spearman’s correlation coefficient to find out whether there is a significant 
relationship between Mathematics anxiety, Mathematics attitude and performance. There was a positive 
significant linear relationship between Mathematics anxiety and Mathematics attitude (r= 0.538, p< 0.05). 
There was a negative significant linear relationship between Mathematics performance and 
Mathematics anxiety (r= -0.723, p< 0.05).  This shows that Mathematics attitude correlates with 
Mathematics anxiety which later correlates with Mathematics performance of the students, hence the 
two variables should be given appropriate attention to produce better and positive results in terms of 
performance. 
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INTRODUCTION 
 
Mathematics is a fundamental part of school curriculum 
as a subject and acts as a tool for the development of 
other sciences. Mathematics is essential in every facet of 
life as numeracy skills become a requirement to function 
effectively in daily life (Gafoor and Kurukkan, 2015). 
Mathematics stimulates involvement and success in 
many careers especially those in the fields of Science, 
Technology,  Engineering,    and    Mathematics   (STEM) 

(Ferguson et al., 2015). Following research findings that 
mathematics as a subject is poorly performed the 
following factors are attributed to the same; inadequacy 
of resources and teaching personnel, anxiety and fear of 
Mathematics, poor teaching methods, overcrowded 
classrooms and mathematics attitude of students (Sa’ad 
et al., 2014). 

Scarpello  (2007)  reports that  seventy-five  percent  of 
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Americans stop the study of Mathematics and avoid 
many careers that related to mathematics. Mathematics 
anxiety is one of the main reasons for these avoidance 
behaviours (Gafoor and Kurukkan, 2015). Ashcraft (2002) 
reported that students show a severe negative emotional 
response in situations that involve numerical and 
mathematical activities, a situation referred to as Math 
anxiety (Ruff and Boes, 2014). Mathematics anxiety is a 
feeling of fear and tension towards mathematics which 
can result to an individual’s inability to do mathematics. It 
is therefore vital to detect math anxiety in children to 
prevent them from developing an avoidance of 
mathematics which might bring about lasting effects 
(Aarnos and Perkkilä, 2012). The levels of anxiety can 
either be of high, moderate or low. Low/moderate levels 
result in students focusing on mathematics computations 
and problem solving, while high levels result in much 
tension which prevents the students from participating in 
the mathematical task ahead.  

Haladyna et al. (1983) termed mathematics attitude as 
either a positive or negative feeling or expression towards 
mathematics. Zan and Martino (2009) identify three 
dimensions within attitude towards mathematics: 
emotional disposition, vision of mathematics, and 
perceived competence. This implies that Mathematics 
attitude is a feeling of like or dislike for mathematics (Zan 
and Martino, 2009; Haladyna et al., 1983). Mathematics 
attitude can either be positive or negative. Positive 
mathematics attitude enables the students to be focused 
on mathematics computations and problem solving; 
negative attitude diverts the students’ mind from 
concentrating on mathematics computation and solving 
problems. They look at mathematics as challenging. 
Studies show a relationship between mathematics 
anxiety and attitude and the two variables influence 
mathematics performances.  

Students’ performance in mathematics is influenced by 
Mathematics anxiety, Mathematics attitude, inadequate 
learning and teaching resources, strategies and the 
teaching and learning environments (Oyugi, 2018; 
Ndinda, 2016; Githaiga, 2019). Mathematics anxiety and 
Mathematics attitude are caused by environmental factors 
(Shaikh, 2013). Environmental factors are associated 
with the surrounding where students learn mathematics. 
Environment can influence students’ attitude towards 
mathematics or cause anxiety. Students need conducive 
environment to learn mathematics. 

Instructional methodologies that are used for teaching 
embrace a key role in children’s ambitions to pursuing 
future career choices related to mathematics. The old 
teaching practices such as expectations on correct 
answers, fear of making errors, and rote calculations and 
memorizations are said to be the contributing factors to 
students’ anxiety and attitude towards mathematics in 
basic classrooms (Haciömeroğlu, 2017). According to 
Yeo et al. (2015), teachers can influence Mathematics 
attitude and anxieties in  students  when  they  embarrass  

Tomohiro and Mezuk          227 
 
 
 
them in front of others, assign many complex assignments 
and when they delay in helping students solve problem 
after consultation. The teacher's mode of introducing a 
concept to students plays a great role in a students' 
performance. If a teacher uses difficult terms to teach the 
students, this may disengage the students causing 
Mathematics anxiety. Teachers should avoid increasing 
the anxiety levels of Mathematics in students.  

The students’ attitude towards mathematics and anxiety 
can be promoted by their own family background factors 
in connection to Mathematics. A study carried out in India 
by Soni and Kumari (2017) asserts that parental 
Mathematics anxiety and attitude may lead to 
mathematics anxiety and influence students’ attitude 
towards mathematics. When parents' anxiety is high that 
of their children increases especially if they help them to 
do their homework. This is because parents express to 
their own children their own dislike and frustration with 
Mathematics. According to Maloney et al. (2015), attitude 
can be transmitted socially to students during early 
learning. 
 
 
Relationship between mathematics anxiety and 
mathematics attitude 

 
Mathematics anxiety may influence mathematics attitude 
towards mathematics problems directly or indirectly 
(Kargar et al., 2010), where students develop avoidance 
behaviors towards mathematics. First, mathematics 
anxious students may avoid mathematics courses or 
subjects dealing with mathematical tasks and this may 
mean that these students do not gain competence or 
mastery of mathematics operations.  Second, 
mathematics anxiety may influence mathematics attitude.  
Math's anxious students may attempt to evade particular 
classes and their anxiety may directly affect their ability to 
successfully complete math's problems (Plaisance, 
2009). 

Students who achieve a positive mathematics attitude 
can solve all mathematics problems provided that they 
have low level of mathematics anxiety. Akin and 
Kurbanoglu (2011) postulated that there is a negative link 
between math anxiety and positive attitudes. Math 
anxiety is related to insights of one’s own mathematical 
abilities in relation to skills in other subject areas and with 
negative math attitudes. Simply, negative attitudes have 
negative results in mathematics thus generating math 
anxiety (Vinson, 2001). Also, when one takes math 
anxiety as a state of uneasiness which occurs in 
response to situations involving mathematical tasks 
which can often create a negative attitude toward the 
subject (Zettle and Raines, 2002), the relationships 
between math anxiety and math attitudes are easily 
understandable. That means that negative math attitudes 
promoted mathematics anxiety to be high while positive 
attitude    decreased    mathematics   anxiety   (Akin   and  
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Kurbanoglu, 2011). Chaman and Callingham (2013) 
posited that there is a relationship between mathematics 
anxiety and mathematics attitude. 

Research in Kenya has shown that students had 
negative attitude towards mathematics (Githaiga, 2019). 
This is further supported by Ndinda (2016) who posited 
that poor attitudes towards mathematics lead to poor 
performance (Oyugi, 2018). Further, consistent failure in 
Mathematics is attributed to students’ attitudes towards 
Mathematics as a subject (Manoah et al., 2011; Nui and 
Wahome, 2006). There existed a correlation between 
anxiety levels and academic achievement; high anxiety 
resulted in poor academic results while moderate levels 
of anxiety resulted in high academic results recorded in 
Mathematics by the students (Syokwaa et al., 2014). This 
shows that both Mathematics anxiety and attitude affect 
the performances in Mathematics, though attitude is 
directly proportional to achievement while anxiety is 
indirectly proportional (Mweni, 2015).  
 
 
Relationship between mathematics anxiety and 
performance 
 

Mathematics anxiety has been found to make students 
avoid Mathematics lessons resulting in poor performance 
in mathematics (Buckley et al., 2016). Individual and 
environment factors contribute to Mathematics anxiety 
leading to poor performance (Chang and Beilock, 2016). 
Individual factors may be the memory coordination while 
solving mathematical problems and again how one is 
motivated to undertake the problem at hand. 
Environmental factors that stimulate Mathematics anxiety 
include students’ perception about the classroom 
environment, parental support and also teachers’ 
classroom activities. The reasons for avoidance are often 
associated with fears and worries about their abilities to 
pass Mathematics (Maloney and Beilock, 2015). These 
fears result in difficulties in basic numerical processing 
and low performance in courses related to numerical 
reasoning (Núñez-Peña et al., 2013; Maloney et al., 
2011). These difficulties brought by avoidance of 
Mathematics therefore may result in Mathematics anxiety 
together with poor performance in Mathematics. 

Radišić et al. (2015) provide an evidence that students 
displaying high Mathematics anxiety symptoms score low 
marks; the lower level of Mathematics anxiety has been 
associated with the achievement and interest in 
Mathematics, and high Mathematics self-concept. This is 
because high anxiety results in less achievement in the 
performance of mathematical related problems 
(Ifamuyima and Rosanwo, 2016). They further argue that 
when the students have moderate anxiety they settle 
down and face the task at hand; and this results in better 
outcome in mathematics content and performance.  

Moderate level of Mathematics anxiety is linked to 
achievement and interest in Mathematics, high 
Mathematics  self-concept,  and   conducive   school  and  

 
 
 
 
classroom atmosphere. Again the atmosphere in which 
the learning takes place is essential for students’ 
Mathematics anxiety determination. Similarly, a study 
carried out in the Netherlands by Macher et al. (2012) 
postulates that Mathematics anxiety holds a crucial role 
in Mathematics performance. When students become 
anxious Mathematics performances becomes low 
compared to students with moderate levels of anxiety. 
Mathematics anxious students feel stressed and worried 
about carrying out simple mathematics tasks and they 
usually perform poorly in Mathematics (Bekdemir, 2010). 

The relationship between mathematics anxiety and 
performance can be linked to arousal performance theory 
by Yerkes and Dodson (1908).  In their theory, they 
posits that; ‘if arousal increases, performance will also 
increase but if arousal becomes too great and continuous 
then performance would deteriorate’. The theory has two 
assumptions namely; increase in arousal results in 
decrease in performance and moderate arousal results in 
optimal performance. During the onset of arousal, a 
student is confident to have the ability to control the 
arousal pressure and this may increase his performance. 
Once the arousal becomes so great the student would 
start to become less confident on the ability to control the 
pressure and the performance would drop. For good 
performance, there is a need for little arousal. The 
arousal can be linked to a task that can influence anxiety 
levels. If there is no arousal then there is no anxiety 
which allows respondents to be relaxed and not engage 
in any Mathematics task resulting to poor performance. 
When the anxiety is mild or moderate the respondents 
enjoy the ability to control it and work towards the 
Mathematics task. This results in high performance; when 
the anxiety is very high then the respondents’ 
performance  is threatened since they cannot deal with 
the high anxiety together with the task. 

There is a relationship between mathematic anxiety 
and mathematical performance (Syokwaa et al., 2014). 
Further, there exists a correlation between anxiety levels 
and academic achievement; high anxiety leads to poor 
academic results while moderate levels of anxiety lead to 
high academic results. High anxiety affects students’ 
ability to perform effectively in Mathematics.  
 
 

METHODOLOGY 
 

Research design 
 

The study adopted a correlational research design. The design 
allows one to know if there exists any relationship between the 
study’s two variables. The design used the survey method of data 
collection which provided the respondents' tools to gauge their 
opinions they had experienced on variables (Mathematics anxiety 
and mathematics attitude) after which the relationships were 
established. 
 
 

Participants 
 

A  total  of  367  students  from  55  public  secondary  schools were  



 
 
 
 

Table 1.  KCSE grading system. 

 

Score range (Mathematics) Points Grade 

70-100 12 A 

65-69 11 A- 

60-64 10 B+ 

55-59 9 B 

49-54 8 B- 

43-48 7 C+ 

37-42 6 C 

31-36 5 C- 

25-30 4 D+ 

19-24 3 D 

12-18 2 D- 

0-11 1 E 

 
 
 
selected to take part in the study. The sample consisted of 170 

(46.3%) male and 197 (53.7%) female students. The participants 

were  13-20 years old.  

 
 
Research instruments 
 
Mathematics Anxiety Scale (MAS) 
 
Math anxiety was measured using an adapted 14 item Mathematics 
Anxiety Scale (Mahmood and Khatoon, 2011). There are 7 
negatively worded items and 7 items positively worded used to 
measure students’ Mathematics anxiety. The Mathematics Anxiety 
Scale (MAS) is 5- point Likert scale that were scored as 1- never, 2- 
rarely, 3- sometimes, 4-often and 5- always for the negative items 
and the scoring was reversed for the positive items in MAS. The 
scores ranged from 14-70 with high score indicating higher levels of 
math anxiety.  The respondents who scored 14-32 were classified 
as low level of anxiety, 33-51 were classified as moderate in 
anxiety, while those who scored between 52-70 were high in 
anxiety. The MAS showed an acceptable consistency with a 
Cronbach’s alpha of 0.719 which is within Cronbach alpha of 0.87 
reported by Mahmood and Khatoon (2011).  
 
 
Attitude towards Mathematics Inventory (ATMI) 
 
Mathematics attitude was measured using an adapted 40 item 
Attitude towards Mathematics Inventory (Tapia and Marsh, 2004). 
The ATMI is a 4- point Likert scale that was scored as 1,2,3 and 4 
to represent strongly agree, agree, disagree and strongly disagree 
respectively. The scores ranged from 40-160 with high score 
indicating negative attitude. The students’ attitude was either 
positive or negative whereby the scores 40-86 had positive attitude 
and 87-160 had negative attitude towards Mathematics. The ATMI 
showed a good reliability with a Cronbach’s alpha of 0.744 which is 
within Cronbach alpha of 0.93 reported by Tapia and Marsh (2004).  

 
 
Students’ performance 
 
The opener mathematics scores were obtained from the respective 
teachers. The opener exam is an exam that is done at the 
beginning of a new term once students resume from holidays. The 
students’ score ranges from 0 to 100% with  their  respective  grade  
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ranging from E to A. The higher score (41-100%) was regarded as 
high performance and the lower scores (0-40%) were regarded as 
low performance. The scores for the participants were obtained 
easily since the students were requested to write their admission 
numbers on the questionnaires for easy identification with what the 
teachers provided.  The grading system as per Kenya Certificate of 
Secondary Education (KCSE) year 2019 is shown in Table 1. 
 
 
Data collection procedure 
 
An introductory letter received from the university of Embu enabled 
the researcher to acquire a research permit from the National 
Commission for Science, Technology, and innovations (NACOSTI).  
The researcher also obtained a consent letter from the County 
Director of Education, Meru County before seeking permission from 
the school principals in preparation for data collection. Thereafter, 
the researcher visited the schools in person and assured the study 
participants of total confidentiality with the information. Form three 
and form four students between 13 and 20 years old were randomly 
selected to participate in the study. The students from all the 
schools were presented with the scale during Mathematics class 
time in a regular school term. The participants were guided on how 
to fill the questionnaire by the researcher. The participants were 
asked to respond to questions independently. The questionnaire 
took 20 min to complete. 

 
 
Data analysis 
 
The edited data were coded and the analysis made by means of 
the statistics package for social sciences (SPSS).  The students’ 
demographic information was analyzed using descriptive statistics 
tables to get the percentages, means and standard deviations. The 
scatter plot diagram was used as it could give an outline about the 
relationship between mathematics anxiety, attitude and performance 
before the correlations were done. Spearman rho correlation 
coefficient was done so as to show whether there existed a 
relationship between mathematics anxiety, mathematics attitude 
and performance. The two tests were used to determine whether 
there was a significance relationship between mathematics anxiety, 
mathematics attitude and performance.   
 
 
RESULTS 
 
Students’ demographic information 
 
The results in Table 2 show that out of a total of 367 
students, 53.7% were females and 46.3% were males. 
From the total, majority (82%) of the students were 
between 16-20 years old (Mean =1.546, S.D = 0.3354), 
14.7% between 13-15 years (mean = 0.278, S.D = 
0.0602), while (3.3%) were above 20 years (Mean= .062, 
S. D = 0.0134).  

The results in Table 3 show that 33% of the students 
had low anxiety, 32.7%, moderate, and 34.3%, high 
anxiety. Further, females and males with low anxiety 
were 17.2 and 15.8%, respectively. In addition, 
moderately low anxiety was reported among the male 
students who scored 15% compared to females who 
scored 17.7%. The scores on high levels of anxiety 
further show that females scored 15% with males, 18.8%. 

This  implies  that  the   three   levels   of   anxiety  were  
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Table 2. Students’ demographic information.  

 

Students’ demographic information Frequency Percentage 

Gender 
Female 197 53.7 

Male 170 46.3 

    

Age 

13-15 54 82 

16-20 301 14.7 

Above 20 12 3.3 

 
 
 

Table 3. Students’ anxiety levels.  
 

Scores Levels Total Gender No. Mean SD 

14-32 Low 121(33%) 
Male 58 (15.8%) 0.1580 0.2257 

Female 63(17.2%) 0.1717 0.2451 

       

33-51 Moderate 120(32.7%) 
Male 55(15%) 0.2997 0.4306 

Female 65(17.7%) 0.3543 0.5089 

       

52-70 High 126(34.3%) Male 57(15.5%) 0.4659 0.6453 

   Female 69(18.8%) 0.5640 0.7811 

 
 
 

Table 4. Students’  attitude towards mathematics. 

 

Scores Levels Total Gender No. Mean SD 

40-86 Positive 193(52.6%) 
Male 94 (25.6%) 22.3 3.1 

Female 99(27.0%) 23.5 3.3 

       

87-160 Negative 174(47.4%) 
Male 76(20.7%) 18.0 2.5 

Female 98(26.7%) 23.3 3.4 

 
 
 

Table 5. Students’ mathematics performance . 
 

Scores Levels Total Gender No. Mean SD 

0-40 Low 186(50.7%) 
Male 93 (25.35%) 10.2 4.4 

Female 93(25.35%) 10.2 4.4 

       

41-100 High 181(49.3%) 
Male 77(21%) 8.5 3.6 

Female 101(28.3%) 11.4 4.9 

 
 
 
prevalent.   

The results in Table 4 show that 52.6% of the students 
had positive attitude and 47.4%, negative attitude. 
Further, females and males who scored positive attitude 
were 27 and 25.6%, respectively. In addition, negative 
attitude was reported among the male students who 
scored 20.7% compared to females who scored 26.7%. 
This implies that the two types of attitude were  prevalent.  

Though female students showed slightly higher scores 
than male students in all the types of attitude, this might 
have been random since there were more female 
students in the study.  

The results in Table 5 show that 50.7% of the students 
had low performance and 49.3%, high performance. 
Females and males who scored low in performance were 
25.4  and  25.4%,  respectively.  High   performance  was  
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Figure 1. Scatter plot diagram showing the relationship between mathematics attitude and 
mathematics anxiety 

 
 
 

Table 6. Spearman’s rho correlation between mathematics attitude and mathematics 
anxiety 
 

 Mathematics attitude 

Mathematics anxiety 

Spearman’s Correlation coefficient 0.538 

Sig. (2-tailed) 0.000 

N 367 

 
 
 

reported among the male students who scored 21% 
compared to females who scored 28.3%. Though female 
students showed slightly higher scores than male 
students in high performance level, this might have been 
random since there were more female students in the 
study. 
 
 
Statistical analysis 
 
Relationship between mathematics anxiety and 
mathematics attitude 
 
The results in Figure 1 indicate a monotonic relationship 
between mathematics anxiety and mathematics attitude. 

The results in the figure 1 reveal that, R
2 

linear =.280, 
which means that a variation of 28% of Mathematics 
anxiety is influenced by Mathematics attitudes with other 
factors influencing Mathematics anxiety with 72%. The 
linear regression equation implies that a unit increase in 
Mathematics attitude results in a 0.47 increase in 
Mathematics anxiety. This implies that when Mathematics 
attitude is high (negative attitude) the level of Mathematics 
anxiety is also high (Haciömeroğlu, 2017). This means 
there is a monotonic relationship between Mathematics 
anxiety and attitude towards Mathematics. 

The results in Table 6 reveals that there is a significant 
relationship between mathematics anxiety and 
mathematics attitude (r = .538, p<0.05). The relationship 
between mathematics anxiety and mathematics attitude 
was positive and statically significant, suggesting that the 
more the students are anxious (high anxiety level) the 
high the mathematics attitude (negative mathematics 
attitude) and the lower the anxiety of students the lower 
the attitudes towards mathematics (positive attitude). 
Since the lower the scores for Mathematics attitude the 
positive the attitude and the higher the scores for 
Mathematics anxiety the high the anxiety level, then it 
implies that as the Mathematics attitude increases, the 
Mathematics attitude tends to be more negative. 
 
 
Relationship between Mathematics anxiety and 
performance 
 
A scatter plot diagram was used to test for relationship 
between Mathematics anxiety and performance. The 
results were as below. The results in Figure 2 revealed 
that R

2 
linear =. 557. This means that a variation of 56% 

of Mathematics performance is influenced by Mathematics 
anxiety with the remaining percentage (44%) of other 
factors  influencing  Mathematics performance. The linear  
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Figure 2.  Scatter plot diagram showing relationship between mathematics anxiety and 
mathematics performance. 

 
 
 

Table 7. Spearman’s rho correlation between mathematics anxiety and mathematics performance. 
 

 Mathematics  performance 

Mathematics anxiety 

Spearman’s rho Correlation coefficient -0.723 

Sig. (2-tailed) 0.000 

N 367 

 
 
 
regression equation implies that a unit increase in 
Mathematics anxiety results in reduction of Mathematics 
performance by 0.47. This implies that higher 
Mathematics anxiety level leads to poor performance in 
Mathematics (Reali et al., 2016). This means there is a 
monotonic relationship between Mathematics anxiety and 
performance in Mathematics. 

The results in Table 7 revealed that mathematics 
anxiety was negatively correlated with mathematics 
performance, which means that the relationship was 
statistically significance (r = -.723, p<.05). This shows 
that the more the students are anxious (high anxiety 
level) the lower would be their Mathematics performance 
(low Mathematics performance), and as the anxiety goes 
down to moderate level the performance shift to high 
(Justicia-Galiano et al., 2017).                                                                                                                                                                                                                                                                                                                                                       
 
 
DISCUSSION 
 
The objective of the study was to examine the relation 
between Mathematics anxiety, Mathematics attitude and 
performance among secondary school students. Results 
have revealed significant relationship between 
Mathematics anxiety and Mathematics attitude.  Students 

who happened to be more anxious towards mathematics 
had negative attitude towards Mathematics while low 
anxious students had positive attitude towards 
Mathematics. The study results are consistent with 
previous research (Chaman and Callingham, 2013; Akin 
and Kurbanoglu, 2011; Haciömeroğlu, 2017; Sahri et al., 
2017). There was a positive correlation between 
Mathematics anxiety and Mathematics attitude. For 
instance, students with positive attitude towards 
Mathematics will be so strongly committed to their 
Mathematics class as compared to those with negative 
attitude (Kargar et al., 2010). Mathematics attitudes of 
high school students were linked to their Mathematics 
anxiety (Haciömeroğlu, 2017). The results of the analysis 
revealed that secondary school students with positive 
attitude towards Mathematics had lower level of 
Mathematics anxiety. 

Past research showed that students with positive 
attitude towards Mathematics were likely to be less 
anxious with Mathematics (Briley, 2012; Swars et al., 
2007; Swars et al., 2009). This means that both the 
students’ anxiety and attitude can affect their ability to 
learn mathematics. Students with low anxiety are more 
confidence to carry out mathematical task. In addition, 
this  current   study showed   the   significant  correlations  
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between anxiety and attitude towards Mathematics. This 
means that anxiety and attitude towards Mathematics can 
predict educational outcomes related to achievement in 
Mathematics.   

Examining Mathematics anxiety and Mathematics 
performance among secondary school students, the 
results revealed that there was a negative association 
between Mathematics anxiety and Mathematics 
performance. The findings were consistent with past 
individual studies (Miller and Bichsel, 2004; Rodarte-Luna 
and Sherry, 2008; Reali et al., 2016; Justicia-Galiano et 
al., 2017; Lauer et al., 2018; Namkung et al., 2019) and a 
meta-analysis that consisted of 49 studies which showed 
an effect size (r = −0.32) (Zhang et al., 2019). For 
instance, Reali et al. (2016) studied the relationship 
between Mathematics anxiety and math performance 
among Colombian students and obtained a negative 
correlation (r = −0.27) (Justicia-Galiano et al., 2017). 
Thus, the findings in the current study implied a negative 
math anxiety-performance relation.  

Namkung et al., (2019) posited that there was a 
significant negative relationship between Mathematics 
anxiety and Mathematics performance. This is supported 
by Gunderson et al. (2018) who found out that students’ 
math anxiety was negatively correlated to their 
mathematics performance. Past studies have documented 
a negative association between math anxiety and math 
achievement in students (Ganley and McGraw, 2016; 
Ramirez et al., 2013). Negative relation between 
mathematics anxiety and achievement can be developed 
in childhood and transferred to adulthood (Cargnelutti et 
al., 2017; Vukovic et al., 2013; Krinzinger et al., 2009). 

For good and high performance in Mathematics, there 
is need to give attention to the high anxiety levels or 
negative attitudes and try to bring them to moderate or 
the required levels. These anxieties and attitudes can be 
stabilized by students, teachers and parents by use of 
strategies such as encouraging group work, active 
learning, use of a variety of assessment and also 
dispelling harmful misconception about Mathematics in 
societies during socialization activities (Blazer, 2011). 
This implies that teachers should play a greater role in 
reducing high anxieties to moderate levels and again 
alleviating negative attitude of students towards 
Mathematics to be positive.  

The results showing correlations between Mathematics 
anxiety, attitude and performance are supported by 
Kenyan scholars’ findings that there exists a correlation 
between Mathematics anxiety, Mathematics attitude and 
Mathematics performance (Githaiga, 2019; Ndinda 2016; 
Njaggah, 2003; Oyugi, 2018; Syokwaa et al., 2014). 
Syokwaa et al. (2014) agreed that high Mathematics 
anxiety had a negative effect on the academic 
achievement of students in Mathematics. Students with 
positive attitude towards Mathematics performed well in 
Mathematics (Langat, 2015; Mutai, 2011). Students’ 
attitude towards Mathematics had effects on their 
Mathematics   performances   in    Kenya    Certificate   of 
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Secondary Education (KCSE) (Githaiga, 2019; Oyugi, 
2018). Negative attitude towards Mathematics had 
negative impact on achievement in Mathematics geometry 
(Ndinda, 2016).   
 
 
Conclusion 
 
This study has revealed that there is a relationship 
between Mathematics anxiety and Mathematics attitude 
of secondary school students. Mathematics anxiety can 
be in three levels: low, moderate, and high anxiety while 
Mathematics attitude can either be positive or negative 
towards Mathematics. The Spearman’s correlation 
coefficient results revealed that there was a significant 
relationship between Mathematics anxiety and 
Mathematics attitude of the students in secondary 
schools. Specifically, negative attitude towards 
Mathematics is associated with high Mathematics anxiety 
while positive attitude towards Mathematics is associated 
with moderate or low Mathematics anxiety. There was a 
relationship between Mathematics anxiety and 
performance. Specifically, high Mathematics anxiety 
results in low performance in Mathematics and moderate 
Mathematics anxiety results in high performance in 
Mathematics. The two variables (anxiety and attitude 
towards Mathematics) need attention since they can 
predict students’ performance and learning of 
Mathematics. Since this study does not examine the 
influence of test anxiety, it recommends a comprehensive 
study to examine the relationship between math tests, 
attitude and anxiety among secondary school students.  
 
 
CONFLICT OF INTERESTS 
 
The authors have not declared any conflict of interests. 
 
 
ACKNOWLEDGEMENT 
 

The authors wish to acknowledge the University of Embu, 
County Director of Education Meru County, school 
principal and all students who participated in the study to 
make it a success.  
 
 
REFERENCES 
 
Aarnos E, Perkkilä P (2012). Early signs of Mathematics 

anxiety. Procedia-Social and Behavioral Sciences 46:1495-
1499. https://doi.org/10.1016/j.sbspro.2012.05.328 

Akin A, Kurbanoglu IN (2011). The relationships between math anxiety, 
math attitudes, and self-efficacy: A structural equation model. Studia 
Psychologica 53(3):263. 

Ashcraft MH (2002). Math anxiety: Personal, educational, and cognitive 
consequences. Current Directions in Psychological 
Science 11(5):181-185. 

Bekdemir M (2010). The pre-service teachers’ Mathematics anxiety 
related to depth of negative experiences in Mathematics classroom 
while  they  were   students.   Educational   Studies   in   Mathematics  



234          Educ. Res. Rev. 
 
 
 

75(3):311-328. https://doi.org/10.1007/s 10649-0 10-9260-7 
Blazer C (2011). Strategies for Reducing Math Anxiety. Information 

Capsule. 1102. Research Services, Miami-Dade County Public 
Schools. 

Briley JS (2012). The relationships among mathematics teaching 
efficacy, mathematics self-efficacy, and mathematical beliefs for 
elementary pre-service teachers. Issues in the Undergraduate 
Mathematics Preparation of School Teachers: The Journal 5.  

Buckley S, Reid K, Goos M, Lipp OV, Thomson S (2016). 
Understanding and addressing mathematics anxiety using 
perspectives from education, psychology and 
neuroscience. Australian Journal of Education 60(2):157-170. 
https://doi.org/10.1177/0004944116653000  

Cargnelutti E, Tomasetto C, Passolunghi MC (2017). How is anxiety 
related to math performance in young students? A longitudinal study 
of Grade 2 to Grade 3 children. Cognition and Emotion 31:755-764. 
http://dx.doi.org/10.1080/02699931.2016.1147421 

Chang H, Beilock SL (2016). The math anxiety-math performance link 
and its relation to individual and environmental factors: A review of 
current behavioral and psychophysiological research. Current 
Opinion in Behavioral Sciences 10:33-38. 
https://doi.org/10.1016/j.cobeha.2016.04.011 

Chaman M, Callingham R (2013). Relationship between Mathematics 
Anxiety and Attitude towards Mathematics among Indian 
Students. Mathematics Education Research Group of Australasia. 

Ferguson AM, Maloney EA, Fugelsang J, Risko EF (2015). On the 
relation between math and spatial ability: The case of math 
anxiety. Learning and Individual Differences 39:1-12. 
https://doi.org/10.1016/j.lindif.2015.02.007 

Gafoor KA, kurakkan A (2015) why high school students feel 
mathematics difficult? An exploration of affective beliefs. Online 
submission. 

Ganley CM, McGraw AL (2016). The development and validation of a 
revised version of the math anxiety scale for young children. Frontiers 
in Psychology 7(1181). http://dx.doi.org/10.3389/fpsyg.2016.01181. 

Githaiga EW (2019). Factors influencing Mathematics performance in 
KCSE among learners in public secondary schools in Kilifi Sub-
county (Doctoral dissertation, KeMU). 

Gunderson EA, Park D, Maloney EA, Beilock SL, Levine SC (2018). 
Reciprocal relations among motivational frameworks, math anxiety, 
and math achievement in early elementary school. Journal of 
Cognition and Development 19(1):21-46. 
https://doi.org/10.1080/15248372.2017.1421538. 

Haciömeroğlu G  (2017). Reciprocal relationships between mathematics 
anxiety and attitude towards mathematics in elementary students. 
Research gate. Https:// doi.org/10.24193/adn.10.3.6. 

Haladyna T, Shaughnessy J, Shaughnessy JM (1983). A causal 
analysis of attitude toward mathematics. Journal for Research in 
mathematics Education 19-29. https://doi.org/10.2307/748794 

Ifamuyima SA, Rosanwo EI (2016). Improving Mathematics 
achievement of junior secondary school students using masterly 
learning instructional strategy. International Journal of İnnovation in 
Science and Mathematics 4(2). 

Justicia-Galiano MJ, Martín-Puga ME, Linares R, Pelegrina S (2017). 
Math anxiety and math performance in children: The mediating roles 
of working memory and math self-concept. British Journal of 
Educational Psychology 87(4):573-589. 
https://doi.org/10.1111/bjep.12165 

Kargar M, Tarmizi RA, Bayat S (2010). Relationship between 
mathematical thinking, mathematics anxiety and mathematics 
attitudes among university students. Procedia-Social and Behavioral 
Sciences 8:537-542.  https://doi.org/10.1016/j.sbspro.2010.12.074 

Krinzinger H, Kaufmann L, Willmes K (2009). Math anxiety and math 
ability in early primary school years. Journal of Psychoeducational 
Assessment 27(3):206-225. 
http://dx.doi.org/10.1177/0734282908330583 

Langat AC (2015). Students’ attitudes and their effects on learning and 
achievement in Mathematics: A Case study of public secondary 
schools in Kiambu County, Kenya. Unpublished Reserch Project, 
submitted in partial fulfilment of the requirements for the Degree of 
Master of Education of Kenyatta University. Available online also at: 
https://ir-library. ku. ac. bitstream/handle/123456789/10911/Students. 

 
 
 
 
Lauer JE, Esposito AG, Bauer PJ (2018). Domain-Specific Anxiety 

Relates to Children’s Math and Spatial Performance. Developmental 
Psychology. Advance Online Publication. 
http://dx.doi.org/10.1037/dev0000605 

Macher D, Paechter M, Papousek I, Ruggeri K (2012). Statistics 
anxiety, trait anxiety, learning behavior, and academic 
performance. European Journal of Psychology Of 
Education 27(4):483-498. https://doi.org/10.1007/s10212-011-0090-5 

Mahmood S, Khatoon T (2011). Development and validation of the 
mathematics anxiety scale for secondary and senior secondary 
school students. British Journal of Arts and Social Sciences 2(2):169-
179. 

Maloney EA, Beilock SL (2015). Math anxiety: A factor in math 
achievement not to be ignored. Policy Insights from the Behavioral 
and Brain Sciences 2(1):4-12. 
https://doi.org/10.1177/2372732215601438 

Maloney EA, Ansari D, Fugelsang JA (2011). Rapid communication: 
The effect of mathematics anxiety on the processing of numerical 
magnitude. Quarterly Journal of Experimental Psychology 64(1):10-
16. https://doi.org/10.1080/17470218.2010.533278. 

Maloney EA, Ramirez G, Gunderson EA, Levine SC, Beilock SL (2015). 
Intergenerational effects of parents’ math anxiety on children’s math 
achievement and anxiety. Psychological Science 26(9):1480-1488. 
https://doi.org/10.1177/0956797615592630 

Manoah SA, Indoshi FC, Othuon LO (2011). Influence of Attitude on 
Performance in Mathematics. International Research Journal 
2(3):965-981. 

Miller H, Bichsel J (2004). Anxiety, working memory, gender, and math 
performance. Personality and Individual Differences 37(3):591-606. 
http://dx.doi.org/10.1016/j.paid.2003.09.029 

Mutai JK (2011). Attitudes towards learning and performance in 
mathematics among students in selected secondary schools in Bureti 
district, Kenya. Unpublished Masters Dissertation. 

Mweni NT (2015). Relationship between affective factors and 
achievement in Mathematics among secondary school students in 
Ganze District, Kilifi County Kenya (doctoral dissertation, Kenyatta 
University). 

Namkung JM, Peng P, Lin X (2019). The Relation Between 
Mathematics Anxiety and Mathematics Performance Among School-
Aged Students: A Meta-Analysis. Review of Educational Research. 
https://doi.org/10.3102/0034654319843494. 

Ndinda MD (2016). An analysis of the factors influencing achievement 
in mathematics geometry among secondary school students in 
Makadara Sub-County, Nairobi County.  

Njaggah MN (2003). Factors influencing the performance of 
mathematics among public secondary school students in Nairobi 
province (Doctoral dissertation, University of Nairobi). 

Nui WN, Wahome NA (2006). SMASSE PROJECT. Tsukuba Journal of 
Educational Study in Mathematics P 25. 

Núñez-Peña MI, Suárez-Pellicioni M, Bono R (2013). Effects of math 
anxiety on student success in higher education. International Journal 
of Educational Research 58:36-43. 

Oyugi KJ (2018). Factors Affecting Students’ Performance in 
Mathematics at KCSE Level in Selected Mixed Secondary Schools in 
Njiru Sub county; Nairobi (Doctoral dissertation, University of 
Nairobi). 

Plaisance DV (2009). A Teachers' Quick Guide to Understanding 
Mathematics Anxiety. Lousiana Association of Teachers of 
Mathematics Journal 6(1):1-8. 

Radišić J, Videnović M, Baucal A (2015). Math anxiety—contributing 
school and individual level factors. European Journal of Psychology 
of Education 30(1):1-20. https://doi.org/10.1007/s10212-014-0224-7 

Ramirez G, Gunderson EA, Levine SC, Beilock SL (2013). Math 
anxiety, working memory, and math achievement in early elementary 
school. Journal of Cognition and Development 14(2):187-202. http:// 
dx.doi.org/10.1080/15248372.2012.664593. 

Reali F, Jiménez-Leal W, Maldonado-Carreño C, Devine A, Szücs D 
(2016). Examining the link between math anxiety and math 
performance in Colombian students. Revista  Colombiana  de 
Psicología 25(2):369-379. https://doi.org/10.15446/rcp. v25n2.54532. 

Rodarte-Luna B, Sherry A (2008). Sex differences in the relation 
between    statistics     anxiety    and    cognitive/learning   strategies.  

https://doi.org/10.1111/bjep.12165
https://ir-library/
http://dx.doi.org/10.1037/dev0000605
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10212-011-0090-5
https://doi.org/10.1177%2F2372732215601438
https://doi.org/10.1080/17470218.2010.533278
https://doi.org/10.1177%2F0956797615592630
http://dx.doi.org/10.1016/j.paid.2003.09.029
https://doi.org/10.3102/0034654319843494
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10212-014-0224-7
http://
https://doi.org/10.15446/rcp.%20v25n2.54532


 
 
 
 

Contemporary educational psychology 33(2): 327-344. 
https://doi.org/10.1016/j.cedpsych.2007.03.002 

Ruff SE, Boes SR (2014). The Sum of All Fears: The Effects of Math 
Anxiety on Math Achievement in Fifth Grade Students and the 
Implications for School Counselors. Georgia School Counselors 
Association Journal 21(1). 

Sa’ad TU, Adamu A, Sadiq AM (2014). The causes of poor performance 
in mathematics among public senior secondary school students in 
Azare metropolis of Bauchi State, Nigeria. Journal of Research and 
Method in Education 4(6):32. https://doi.org/10.9790/7388-04633240 

Sahri NA, Kamaruzaman WNFW, Jamil JM, Shaharanee INM (2017).  
Exploring mathematics anxiety and attitude: Mathematics students’ 
experiences in AIP Conference Proceedings 1905(1). 

Scarpello G (2007). Helping students get past math anxiety. 
Techniques: Connecting Education and Careers (J1) 82(6):34-35. 

Shaikh SN (2013). Mathematics anxiety factors and their influence on 
performance in mathematics in selected international schools in 
Bangkok. Journal of Education and Vocational Research 4(3):77-85. 

Soni A, Kumari S (2017). The role of parental math anxiety and math 
attitude in their children’s math achievement. International Journal of 
Science and Mathematics Education 15(2):331-347. 
https://doi.org/10.1007/s10763-015-9687-5. 

Swars S, Hart LC, Smith SZ, Smith ME, Tolar T (2007). A longitudinal 
study of elementary pre-service teachers’ mathematics beliefs and 
content knowledge. School Science and Mathematics 107(8):325-
335.  https://doi.org/10.1111/j.1949-8594.2007.tb17797.x 

Swars SL, Smith SZ, Smith ME, Hart LC (2009). A longitudinal study of 
effects of a developmental teacher preparation program on 
elementary prospective teachers’ mathematical beliefs. Journal of 
Mathematics Teacher Education 12(1):47-66. 
https://doi.org/10.1007/s10857-008-9092-x 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Tomohiro and Mezuk          235 
 
 
 
Syokwaa KA, Aloka PJ, Ndunge SNF. (2014). The Relationship 

between anxiety levels and academic achievement among students 
in selected secondary schools in Lang’ata District, Kenya. Journal of 
Educational and Social Research 4(3):403-403. 

Tapia M, Marsh GE (2004). An instrument to measure mathematics 
attitudes. Academic Exchange Quarterly 8(2):16-22. 

Vinson BM (2001). A comparison of preservice teachers' mathematics 
anxiety before and after a methods class emphasizing 
manipulatives. Early Childhood Education Journal 29(2):89-94. 
http://dx.doi.org/10.1023/A:1012568711257 

Vukovic RK, Kieffer MJ, Bailey SP, Harari RR (2013). Mathematics 
anxiety in young children: Concurrent and longitudinal associations 
with mathematical performance. Contemporary Educational 
Psychology 38(1):1-10. 
https://doi.org/10.1016/j.cedpsych.2012.09.001  

Yeo LW, Tan KC, Lew LS (2015). Mathematics anxiety among male 
and female respondents. International journal of social, behavioral, 
educational, economics, business, and industrial engineering 9(8). 

Yerkes RM, Dodson JD (1908). The relation of strength of stimulus to 
rapidity of habit-formation.  Journal of comparative neurology and 
psychology 18:459-482. 

Zan R, Di Martino P (2009). Different profiles of attitude towards 
mathematics: The case of learned helplessness. Proceedings of 
psychology of mathematics education 33(5):417-424. 

Zettle R, Raines S (2002). The relationship of trait and test anxiety with 
mathematics anxiety. College Student Journal 34(2):246-258. 

 
 

https://psycnet.apa.org/doi/10.1016/j.cedpsych.2007.03.002
https://www.biodiversitylibrary.org/bibliography/11163
https://www.biodiversitylibrary.org/bibliography/11163

