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Abstract 
The main purpose of the study reported on here was to examine the relationship between mathematics anxiety, motivation to 

learn mathematics, and students’ attitudes towards the subject. We also investigated whether differences in mathematics 

anxiety, learning motivation, and attitudes towards mathematics existed due to gender or class. The Fennema-Sherman 

mathematics anxiety scale, the motivation towards science-learning questionnaire, and the attitudes towards mathematics 

inventory were completed by 880 secondary school students. In this study, the descriptive correlational approach was used to 

analyse the study data descriptive statistics. The 2 coefficients, ANOVA and Pearson correlation, were used. The mean score 

for mathematics anxiety among boys was higher than for girls, with no difference due to class. The mean score for 

motivation to learn mathematics was higher among girls than boys, with no difference in the mean score for motivation to 

learn due to class. No differences were found in the mean scores of attitudes towards mathematics due to gender or class. 

Finally, the results show a negative relationship between mathematics anxiety and motivation to learn mathematics, but no 

negative relationship between mathematics anxiety and attitudes towards mathematics was found. We recommend that other 

variables related to mathematics anxiety, such as academic self-efficacy or achievement goal orientation should be studied. 
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Introduction 

Many young learners in primary and secondary schools often consider mathematics as the most difficult subject. 

Mathematics also has the lowest pass rate of all subjects. However, it does not mean that this difficulty in 

learning mathematics indicates low intelligence as many gifted learners and high achievers experience the same 

struggle. Thus, timely recognition and remedial assistance are essential to prevent students from sliding into low 

achievement. 

Mathematics learning is a broad area, open for more research. However, the attention of many researchers 

in the field of educational psychology has been particularly drawn to the aspects of emotion and intelligence. 

For example, Cheng and Su (2012) and WH Huang (2011) found mathematics anxiety to be one of the foremost 

emotional factors, and Kiili (2005) linked it to learning performance. Sharma and Gopal (2010) quoted 

Martinez’s argument that anxiety was the greatest impediment to the mathematics learning process. 

The main objective with this study was to determine the relationship between mathematics anxiety, 

motivation to learn mathematics and attitudes towards mathematics. The results of previous studies show a 

negative correlation between mathematics anxiety, motivation to learn mathematics and attitudes towards 

mathematics. The results of other studies also show differences in mathematics anxiety, motivation to learn 

mathematics and attitudes towards mathematics according to some demographic variables such as gender and 

class. 

 
Literature Review 
Mathematics anxiety 

As seen in the literature, mathematics anxiety is determined, defined, and studied in five main ways. Firstly, 

some researchers regard it from an emotional or affective framework. Accordingly, it is defined as a state of 

distress, triggered by mathematical incentives (Trujillo & Hadfield, 1999). The intensity of the reported distress 

differs greatly from mild apprehension to intensely emotional reactions such as fear, panic, shame, or disgrace to 

loathing and detesting the subject (Jenßen, Möller & Roesken-Winter, 2020; Swars, Daane & Giesen, 2006). 

A second approach is to view mathematics anxiety from a physiological perspective rather than an 

emotional one. X Luo, Wang and Luo (2009), for example, describe physiological responses as similar to those 

observed in fight or flight mode, including increased heart rate, sweating, and shortness of breath. From this 

research perspective, the body mounts a hormonal stress response to a threat assessment activated by 

mathematical incentives. A third group of researchers has classified mathematics anxiety as performance 

anxiety, where the possibility and fear of failure provoke concern and apprehension (Trujillo & Hadfield, 1999), 

while a fourth group argue that anxiety is triggered by fear of failure and has examined the relationship between 

examination/test anxiety and mathematics anxiety. Finally, although Bursal and Paznokas (2006) and Olson and 

Stoehr (2019) stress the relationship between anxiety and fear of failure, they suggest that simply thinking about 
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mathematics without actually having to solve a 

problem may induce mathematics anxiety for some 

individuals (Hembree, 1990). 

Eysenck, Derakshan, Santos and Calvo (2007) 

and Wigfield and Meece (1988) define the two 

dimensions of mathematics anxiety as cognitive 

and affective. The cognitive dimension is 

categorised as “worry” or fear and apprehension 

about low performance in mathematical learning 

activities and the consequent adverse reactions. The 

measurement of the affective dimension relies on 

students’ reports of their feelings towards 

mathematics-related activities ranging from unease 

and apprehension, tension, and dislike to fear and 

dread. Given the differing perceptions and features 

of the two mathematics anxiety dimensions, it is 

argued that the links between students’ 

motivational beliefs and mathematics anxiety are 

not constant (Henschel & Roick, 2017). 

Hadfield and McNeil (1994) suggest a model 

of mathematics anxiety centred on three key 

aspects: environmental, intellectual, and personal. 

The environment refers to classroom matters, 

parental pressure, and the perception of 

mathematics as an inflexible set of rules. The 

intellectual variables include a disparity of learning 

approaches, insecurity, and a lack of confidence. 

Personality factors comprise hesitance to ask 

questions in class, and a lack of self-confidence. 

The benefits of this threefold construct lie in the 

consideration of a number of often interrelated 

issues. 

The relationship between mathematics 

anxiety, motivation to learn mathematics, and 

attitudes towards mathematics have been examined 

in several studies with inconsistent results. 

(Alliman-Brissett, 2006; Kim, Park & Cozart, 

2014; Luo, W, Ng, Lee & Aye, 2016; Peixoto, 

Sanches, Mata & Monteiro, 2017; Schnell, 

Tibubos, Rohrmann & Hodapp, 2013; Sutter-

Brandenberger, Hagenauer & Hascher, 2018; Zhou 

& Urhahne, 2013). In these studies a correlation 

was found between the mathematics anxiety felt by 

students and motivational beliefs to learning 

mathematics. Durrani and Tariq (2009) found a 

negative relationship between mathematics anxiety 

and attitudes towards mathematics. 

Gender differences in mathematics anxiety 

have also been examined in various studies with 

inconsistent results. The results of some studies 

(Ashcraft, 2002; Baloğlu & Koçak, 2006; Else-

Quest, Hyde & Linn, 2010; Hopko, Mahadevan, 

Bare & Hunt, 2003; Woodart, 2004; Yüksel-Şahin, 

2008) show that the level of mathematics anxiety 

among females is higher than among males. The 

results of a few studies (Abed & Alkhateeb, 2001; 

Sandman, 1979) show that the level of mathematics 

anxiety among males is higher than among 

females. While the results of other studies (Birgin, 

Baloğlu, Çatlıoğlu & Gürbüz, 2010; Frenzel, 

Pekrun & Goetz, 2007; Huang, X, Zhang & 

Hudson, 2019; Ma & Xu, 2004; Newstead, 1998) 

show no gender differences in the level of 

mathematics anxiety. 

As for the differences in mathematics anxiety 

according to class, the results of some studies 

(Hopko et al., 2003; McCarthy, 1986) show no 

differences in the level of mathematics anxiety 

according to the age, while Rambow (2008) shows 

that older students show a higher level of 

mathematics anxiety compared to younger 

students. 

 
Motivation 

Motivating science learning is now a matter of 

global discussion and concern due to the strong 

association between students’ attitudes and 

performance in the sciences (Williams & Williams, 

2011). Research that specifically focuses on student 

motivation towards science records a strong 

correlation between motivation and performance 

(Atta & Jamil, 2012; Chow & Yong, 2013). 

Bandura, in his social cognitive theory (2005), 

describes motivation as a state of internal 

stimulation that directs and sustains the 

individual’s goal-oriented performance. The theory 

defines science-learning motivation as an internal 

state that stimulates, focuses, and sustains 

science-learning behaviour (Glynn, Taasoobshirazi 

& Brickman, 2009). Motivation to learn is not 

simple, but it consists of a number of forms and 

characteristics (Glynn & Koballa, 2006). It is a 

multi-constituent construct, consisting of different 

categories and qualities: intrinsic and extrinsic 

motivation, extrinsic relevance to personal goals, 

self-determination, self-efficacy, and test or 

assessment anxiety, which are regarded as 

fundamental constructs of a child’s self-regulatory 

system that develops his/her general motivation to 

learn and achieve (Schunk, 2001). These qualities 

represent dimensions of students’ overall 

motivation to learn science (Chow &Yong, 2013; 

Glynn et al., 2009). 

Based on the constructionist theory, according 

to Mintzes, Wandersee and Novak (1998) and Von 

Glasersfeld (1998), students play an active role in 

constructing new knowledge. This is evident when 

they recognise valuable and significant learning 

tasks and use active learning strategies to integrate 

existing knowledge with new skills and models. In 

contrast, if students find that the learning task is 

invaluable, they will resort to memorisation 

(Pintrich & Schunk, 1996). The importance of 

students’ learning objectives is also demonstrated 

by Von Glasersfeld (1998); students were 

motivated to build their learning and knowledge 

based on learning values and strategies. Pintrich 

and Schunk (1996) define motivation as the process 

of activating and sustaining objective-focused 

activity, while Pintrich, Marx and Boyle (1993) 
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reiterate the important roles of students’ learning 

objectives, the values of science learning, and 

self-efficacy in inducing students’ construction and 

reconstruction of their science concepts. 

Simply put, mathematically qualified students 

who perceive a conceptual task as worthwhile, will 

make persistent efforts and participate in any 

conceptual modification process. From a 

motivational theory perspective, it is obvious that 

students’ motivation for learning is governed by 

self-efficacy, the dominant force in individual goal-

setting, task value, and the learning environment. A 

combination of the constructivist learning and 

motivation theories clearly illustrates the 

components of students’ motivation to learn 

science; its value, learning strategies, student’s 

learning aims, and the learning environment are all 

important motivational factors in science learning 

(Brophy, 2004; Pintrich & Schunk, 1996). 

In several studies gender differences in 

mathematics motivation have been examined with 

inconsistent results. Some studies (Eccles, 

Wigfield, Harold & Blumenfeld, 1993; Ganley & 

Lubienski, 2016; Guo, Parker, Marsh & Morin, 

2015; Kurtz-Costes, Rowley, Harris-Britt & 

Woods, 2008; Meece, Glienke & Burg, 2006) show 

that the level of mathematics motivation among 

males is higher than among females, while a few 

other studies (Halat, 2006) show no gender 

differences in the level of mathematics motivation. 

 
Attitudes 

As a construct in mathematics education, attitude 

has been defined and redefined in several research 

studies (Di Martino & Zan, 2010; Hannula, 2002). 

Aiken (1970) defines attitude as either a positive or 

negative response, inclination, or tendency, learned 

by the individual, as a reaction to a person, 

situation, object, or concept. Similarly, Neale 

(1969) refers to attitude towards mathematics as the 

individual’s like or dislike of the subject, being 

inclined to participate in or to evade mathematics, 

being convinced of mathematical ability or of being 

hopeless; a conviction that mathematics was either 

useful or useless. This definition was broadened by 

Ma and Kishor (1997) who added students’ 

affective reactions, as easy/difficult and 

important/unimportant, and students’ positive or 

negative emotional affinity with mathematics (Zan 

& Di Martino, 2007). Mayes, Chase and Walker 

(2008) illustrate that students’ lack of interest and 

low performance were the results of their negative 

attitudes towards mathematics, while Evans (2007) 

found evidential indications of students’ positive 

attitudes towards mathematics resulting in positive 

achievements. Aiken (1970) found no strong 

association between attitudes and mathematics 

achievements, while Tapia and Marsh (2004) found 

that a student’s confidence and enjoyment of 

mathematics, as well as anxiety or view of 

mathematics as useless, have been significant 

inferences of their attitudes towards mathematics. 

According to Mohammadpour (2012), 

students’ attitudes towards mathematics result in 

whether the individual regards it as a pleasant and 

indispensable asset for school success and an 

achievement of professional career objectives. 

Kiwanuka, Van Damme, Van den Noortgate, 

Anumendem, Vanlaar, Reynolds and Namusisi 

(2017) found that students’ attitudes towards the 

value and importance of mathematics were 

associated with mathematical aptitude and 

capability. Hemmings, Grootenboer and Kay 

(2011) found a predictor of students’ performance, 

accomplishment, and attitude towards mathematics 

in their preceding attitude and success. Similarly, 

Mata, Monterio and Peixoto (2012) emphasise the 

influence of having a positive attitude on 

accomplishment and average in mathematics. 

Gender differences in attitudes towards 

mathematics have been examined in various studies 

with inconsistent results. The results of some 

studies (Linn & Hyde, 1989) show that females 

show more negative attitudes towards mathematics 

than males, while the results of a few studies 

(Nicolaidou & Philippou, 2003) show no gender 

differences in attitudes towards mathematics. 

 
Theoretical Framework 

Anxiety, in general, is a state of tension 

experienced by individuals, affecting cognitive 

processes. Therefore, stress and anxiety affect 

academic achievement negatively. Mathematics 

anxiety is a common phenomenon at all stages of 

school education and students’ attitudes towards 

mathematics are negative, as indicated by the 

results of some studies. In this study we addressed 

variables that mainly affect mathematics learning. 

The results of other studies (Al-Fawal & Khair, 

2018; Jajiga, 2017) show a relationship between 

mathematics anxiety and academic achievement. 

We provide some solutions and suggestions for 

educators in the academic field to help them solve 

the problem of mathematics anxiety, which should 

pave the way for new research in this field. 

High levels of mathematics anxiety, low 

mathematic motivation, and negative attitudes 

towards mathematics negatively affect students, 

leading to lower academic achievement and failed 

personal success. The variables in our study, 

mathematics anxiety, motivation to learn 

mathematics, and attitudes towards mathematics, 

have not been sufficiently researched in Arabic 

studies in Jordan, and this indicates the importance 

of this study. The mathematics anxiety that 

students feel and how it affects students’ learning 

motivation and attitudes towards mathematics is an 

important issue that must be emphasised. In this 

study we examined the correlation between 

mathematics anxiety, motivation to learn 
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mathematics, and attitudes towards mathematics 

among school students in Jordan. Therefore, we 

sought to answer the following questions (Q): 
Q1: Does the level of mathematics anxiety differ 

according to the variables of gender and class? 

Q2: Does the level of motivation to learn mathematics 

differ according to the variables of gender and class? 

Q3: Does the level of attitudes towards mathematics 

anxiety differ according to the variables of gender and 

class? 

Q4: Does a relationship exist between mathematics 

anxiety, motivation to learn mathematics, and attitudes 

towards mathematics among school students in Jordan? 

 

Methodology 
Study Sample 

A descriptive-correlative approach was used in this 

study as it was the most appropriate method to 

achieve the study objectives. A total of 880 

secondary school students completed the Fennema-

Sherman mathematics anxiety scale, the motivation 

towards sciences learning questionnaire, and the 

attitudes towards mathematics inventory. Of the 

880 participants, 375 (42.6%) were boys and 505 

(57.4%) girls; 405 (46%) were in the eighth grade, 

and 475 (54%) were in the 10th grade. All 

participants in the study sample were from 

government schools in the Directorate of Education 

and Learning of the First Zarqa district in Zarqa 

Governorate. 

 
The Fennema-Sherman Mathematics Anxiety Scale 
(FSMAS) 

The FSMAS developed by Fennema and Sherman 

(1976) consists of 12 items to measure mathematics 

anxiety, using a 5-point Likert scale; the reliability 

measure using the test-retest of the FSMAS was 

0.87. The Cronbach alpha of the FSMAS in this 

study was 0.80. 

 
The Motivation Towards Sciences Learning 
Questionnaire (MTSLQ) 

The MTSLQ developed by Tuan, Chin and Shieh 

(2005), consists of six subscales: self-efficacy 

(seven items, α = 0.78), active learning strategies 

(eight items, α = 84), science learning value (five 

items, α = 0.66), performance goal (four items, 

α = 0.79), achievement goal (five items, α = 0.78), 

and learning environment stimulation (six items, 

α = 0.69). The MTSLQ items are measured on a 

5-point Likert scale. The Cronbach alpha of the 

MTSLQ was 0.89. The Cronbach alpha of the 

MTSLQ in this study was 0.84. 

 
Attitudes Towards Mathematics Inventory (ATMI) 

The ATMI was developed by Lim and Chapman 

(2013). It consists of four subscales: enjoyment of 

mathematics (five items), motivation to do 

mathematics (four items), self-confidence in 

mathematics (five items), and perceived value of 

mathematics (five items). The ATMI items are 

measured on a 5-point Likert scale. The Cronbach 

alpha of the ATMI was 0.93. In this study, the 

Cronbach alpha of the ATMI was 0.78. 

 
Data Collection and Analysis 

After selecting the study sample, we administered 

the study instruments to the sample in normal 

classroom conditions. In order to maintain 

objectivity, we did not seek help from the 

mathematics teachers. We clarified the purpose of 

the study and stressed that the students’ answers 

would be anonymous and solely used for scientific 

research. We explained how to respond to the study 

instruments. Following data collection, SPSS was 

used in the analysis. To answer the first three study 

questions, descriptive statistics and two-way 

ANOVA tests were used, with the Pearson 

correlation coefficient to answer the fourth 

question. In this study, the significance level 

(α = 0.05) was adopted. 

 
Results 
Q1: Does the Level of Mathematics Anxiety Differ 
According to the Variables of Gender (Boys and 
Girls) and Class (Eighth and Tenth)? 

The results are shown in Tables 1 and 2. 

 

Table 1 Descriptive statistics of mathematics anxiety 

Variables Level 

Mathematics anxiety 

M SD 

Gender Boys 23.05 4.61 

Girls 22.47 4.05 

Class Eighth 22.58 4.27 

Tenth 22.84 4.33 

 

Table 2 Two-way ANOVA results 

Variable Source SS df MS F 

Significant 

(Sig) 

Mathematics anxiety Gender 72.658 1 72.658 3.926 0.04* 

Class 15.732 1 15.732 0.850 0.35 

Error 16229.142 877 18.505   

Corrected total 16316.790 879    

Note. *p < 0.05. 
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The results of the two-way ANOVA test 

(F = 3.926, p = 0.05) show the mean score of 

mathematics anxiety among boys (M = 23.05) as 

higher than that among girls (M = 22.47). There 

was no difference in the mean score of 

mathematics anxiety due to class. 

 
Q2: Does the Level of Motivation to Learn 
Mathematics Differ According to the Variables of 
Gender or Class? 

The results are shown in Tables 3 and 4. 

 

Table 3 Descriptive statistics of motivation to learn mathematics 

Variables Level 

Motivation to learn mathematics 

M SD 

Gender Boys 123.78 17.92 

Girls 128.92 20.12 

Class Eighth 126.82 19.55 

Tenth 126.65 19.23 

 

Table 4 Two-way ANOVA results 
Variable Source SS df MS F Sig 

Motivation to learn 

mathematics  

Gender 5677.511 1 45677.511 15.361 0.00* 

Class 11.691 1 11.691 0.032 0.85 

Error 324138.074 877 369.599   

Corrected total 329822.244 879    

Note. *p < 0.05. 
 

The two-way ANOVA test results 

(F = 15.361, p = 0.05) show that the mean score of 

motivation to learn mathematics was higher among 

girls (M = 128.92) than among boys (M = 123.78). 

There were no differences due to class. 
 

Q3: Does the Level of Attitudes Towards 
Mathematics Differ According to the Variables of 
Gender or Class? 

The results are shown in Tables 5 and 6. 

 

Table 5 Descriptive statistics of attitudes towards mathematics 

Variables Level 

Attitudes towards mathematics 

M SD 

Gender Boys 67.97 8.87 

Girls 69.12 10.34 

Class Eighth 68.87 9.50 

Tenth 68.43 9.97 

 

Table 6 Two-way ANOVA results 

Variable Source SS df MS F Sig 

Attitudes towards 

mathematics 

Gender 289.794 1 289.794 3.050 0.08 

Class 45.807 1 45.807 0.482 0.48 

Error 83320.560 877 95.006   

Corrected total 83653.636 879    

 

The results of the two-way ANOVA test show 

no difference in the mean score of attitudes towards 

mathematics due to gender or class. 

 
Q4: Does a Relationship Exist between 
Mathematics Anxiety, Motivation to Learn 
Mathematics, and Attitudes Towards Mathematics 
Among School Students in Jordan? 

The results are shown in Table 7. 

 

Table 7 Results of Pearson correlation 
Variables Mathematics anxiety 

Motivation to learn 

mathematics 

-0.27* 

Attitudes towards 

mathematics 

-0.24* 

Note. *p < 0.05. 

 

The results of the Pearson correlation show a 

negative relationship between mathematics anxiety 

and motivation to learn mathematics (r = -0.27, 

p = 0.05) and a negative relationship between 

mathematics anxiety and attitudes towards 

mathematics (r = -0.24, p = 0.05). 

 
Discussion 

The results related to the first question show that 

the level of mathematics anxiety was higher for 

boys (M = 23.05) than it was for girls (M = 22.47). 

We attribute this result to boys’ weak interest in 

mathematics and inattention, although the subject 

requires students to pay full attention and 

perseverance. Consequently, this negligence leads 

to a high level of mathematics anxiety and a lower 
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level of academic achievement. No difference in 

the level of mathematics anxiety due to students’ 

class was found as students in both grades appeared 

to feel the same level of mathematics anxiety. In 

addition, the students in the eighth and 10th grade 

were equally affected by the internal and external 

circumstances and environment. Some previous 

studies (Reavis, 1987) show that the level of 

mathematics anxiety among boys was higher than it 

was among girls, although other studies (Baloğlu & 

Koçak, 2006; Else-Quest et al., 2010; Van Mier, 

Schleepen & Van den Berg, 2019; Yüksel-Sahin, 

2008) show that it was higher among girls than 

boys. 

The results related to the second question 

show that the level of motivation to learn 

mathematics was higher for girls (M = 128.92) than 

for boys (M = 123.78). We attribute this result to 

the fact that girls spend more time at home, while 

boys are allowed to pursue other interests and 

spend more time outside the home. This difference 

encourages girls to use their free time to study and 

solve problems in mathematics, which increases 

their learning motivation. In addition to the 

economic and social changes in Jordanian society, 

more girls seek to study and their motivation 

towards learning and studying mathematics has 

increased since it requires more time indoors and 

holds the possibility of job opportunities in the 

future. Some male students may turn to 

professional careers, although many prefer to enter 

other, less demanding fields, and thus their 

motivation towards learning in general, and 

mathematics in particular, is reduced. 

These results show no differences in the level 

of motivation to learn mathematics due to class. 

This may again result from the similarity of the 

school environment in which students in the eighth 

and 10th grades are together in the same place, 

with the same teachers, curriculum content, 

activities, the form of transactions, and everything 

contained in this environment. In addition, the 

same level of educational guidance and instruction 

is provided to these students. Thus, all directions 

and instructions become part of students’ general 

behaviour, helping them to perform their duties and 

responsibilities. These instructions also urge 

students to fully participate in the educational 

process, especially in mathematics, and thus to 

achieve the goals of the educational institution to 

which they belong. The results of some studies 

(Ganley & Lubienski, 2016; Yoon, Eccles & 

Wigfield, 1996) show that the level of motivation 

among girls was higher than among boys, although 

other studies (Frenzel, Goetz, Pekrun & Watt, 

2010; Guo et al., 2015; Rodríguez, Regueiro, 

Piñeiro, Estévez & Valle, 2020) show the opposite. 

The results related to the third question show 

no difference in attitudes towards mathematics due 

to gender. This result comes from exposing 

students to the same curriculum in mathematics, 

classroom environment, and teaching methods. All 

students thus have equal learning opportunities 

given that knowledge is the first component of the 

elements of attitude. In addition, male and female 

students are mature enough to accept and 

understand the educational material. The results of 

some studies (Alenezi, 2008; Batool, Akhter & 

Kalsoom, 2020; Farooq & Shah, 2008; Kaur, 2017) 

also show no differences in attitudes towards 

mathematics due to gender. 

Similarly, there were no differences in 

attitudes towards mathematics due to class. This 

result is due to the fact that all students were at the 

same level (upper basic), stage, age, and similar 

social family backgrounds and environment; all of 

them studied in the same public schools under the 

same conditions. 

The results related to the last question show a 

negative relationship between mathematics anxiety 

and students’ attitudes towards mathematics. That 

is, the more students’ mathematics anxiety 

increases, the greater the negative effects on their 

attitudes towards the subject become. The students 

whose attitudes were negative towards mathematics 

expressed a higher level of mathematics anxiety. 

The more positive their attitudes towards 

mathematics were, the lower the level of 

mathematics anxiety was. 

Anxiety is considered as an indispensable 

component or contributory factor to attitude. The 

higher the level of anxiety among students in a 

subject, the greater the negative effect on their 

attitude towards this subject. This relationship 

explains why some studies suggest addressing 

mathematics anxiety in the context of attitudes 

towards mathematics. Also, the attitudes towards 

mathematics scales includes items reflecting the 

students’ anxiety in expressing their attitudes 

towards mathematics. 

Meece, Wigfield and Eccles (1990) aimed to 

identify the predictors of adolescents’ mathematics 

anxiety in both enrolment and performance, using 

expectancy-value and self-efficacy theory to gauge 

motivation towards achievement. In their study, 

assessment of several influential factors (previous 

grades, ability perception, performance 

expectation, value perception) were evaluated in 

relation to students’ levels of mathematics anxiety. 

The results indicate that the strongest direct effects 

on students’ mathematics anxiety levels were 

current performance expectations, followed by 

their perception of the importance of mathematics. 

The results also illustrate the significance of 

efficacy-related judgments in the prediction of 

students’ mathematics anxiety, and that the effect 

of past performance on anxiety was mediated by 

the student’s perception of his/her mathematics 

capabilities. 
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Erdoğan, Kesici and Şahin (2011) examined 

the relationship between mathematics anxiety, 

achievement motivation, and social comparison 

among high school students. The results show a 

negative relationship between mathematics anxiety 

and achievement motivation. Yildirim (2011) 

examined the relationship between self-efficacy, 

intrinsic motivation, anxiety, and mathematics 

achievement among school students. The results 

show a negative relationship between anxiety, 

intrinsic motivation, and mathematics achievement. 

Despite the broad agreement on the 

association between students’ mathematics anxiety 

and motivational beliefs, reports of experiential 

conclusions differ widely regarding the strength 

and direction of the correlation. Kim et al. (2014) 

and Zhou and Urhahne (2013), for instance, found 

the correlation between the mathematics anxiety 

felt by students and their motivational beliefs to be 

moderately negative, while other researchers 

including W Luo et al. (2016), Peixoto et al. 

(2017), and Sutter-Brandenberger et al. (2018) 

found it as relatively small to negligible. Alliman-

Brissett (2006) and Schnell et al. (2013) report that 

the correlation was small to negligibly negative or 

even a positive correlation. Lauermann, Eccles and 

Pekrun (2017) states that a key contributory factor 

in these inconsistencies and contradictions was the 

fact that different motivational constructs, e.g. 

value or competence beliefs, were used in reporting 

distinctive effects on students’ mathematics 

anxiety, without differentiating between the 

different motivational constructs. 

The researchers stressed the vital importance 

of unravelling or extricating the links between 

mathematics anxiety and different motivational 

constructs to facilitate future discussion on the 

fundamental mechanism of these links and put in 

place effective approaches and stratagems for the 

alleviation of mathematics anxiety. Schunk (2000) 

points out that the combination of computational 

and problem-solving skills requires competence for 

positive mathematics results, challenging a high 

level of task difficulty. High achievement 

motivation can produce mathematics anxiety. 

However, highly achievement-motivated students 

are exposed to a higher degree of task difficulty but 

are more impeded by external factors. For example, 

high achievers, facing high-level task difficulty 

under positive conditions, are more susceptible to 

possible failure stress than low achievers with 

lesser stress and lower achievement motivational 

demands (Kukla, 1972; Weiner & Kukla, 1970). 

Behaving responsibly as students is a priority 

for achieving success. Highly 

achievement-motivated mathematics students need 

to be particularly competent and capable in 

numerology, calculation, and problem-solving in 

order to reduce mathematics anxiety; lower 

achievement motivation is responsible for students’ 

low motivation and achievement (Katz, 1967; 

Weiner & Kukla, 1970). 

According to Briley (2012) and Swars, Hart, 

Smith, Smith and Tolar (2007), students with a 

strongly positive attitude towards mathematics 

generally felt less anxiety, suggesting that attitude 

and anxiety could be active constituents of 

students’ mathematics learning. It has also been 

found that students with a low anxiety level are 

usually more confident about learning 

mathematics. Haciomeroglu (2017) examined the 

relationship between mathematics anxiety and 

attitudes towards mathematics among elementary 

school students. The results show a negative 

association (r = -0.17). 

In light of this study and its findings, we 

suggest the need to pay attention to the issue of 

mathematics anxiety among school students and to 

work to provide the necessary support to reduce it. 

Although we focused on the negative impact of 

mathematics anxiety on students’ achievements in 

particular, which profoundly impacts students’ 

attitudes towards mathematics, the results of this 

study are equally applicable to academic 

achievement in general. We recommend assigning 

educational counsellors, in cooperation with 

mathematics teachers, to provide remedial support 

to overcome mathematics anxiety by holding 

meetings to assist students in reducing their levels 

of anxiety. Mathematics teachers should take into 

account the individual differences between 

students, in a way that is commensurate with their 

different abilities, focusing on developing students’ 

positive attitudes towards mathematics by 

introducing them to the importance of the subject 

in their lives. 

 
Conclusion 

The main objectives of this study were to examine 

the relationship between mathematics anxiety, 

motivation to learn, and attitudes towards 

mathematics. We aimed to identify any significant 

differences in mathematics anxiety, motivation to 

learn, and attitudes towards mathematics due to 

gender and class among school students in Jordan. 

The results of the two-way ANOVA test show that 

the mean score for mathematics anxiety among 

boys was higher than for girls, with no difference 

due to class. The mean score for motivation to 

learn mathematics was higher among girls than 

among boys, with no difference in the mean score 

for motivation due to class. The score also shows 

no difference in the mean scores of attitudes 

towards mathematics by gender or class. The 

results of the correlation coefficient show a 

negative relationship between mathematics anxiety 

and motivation to learn mathematics (r = -0.27), 

and a negative relationship between mathematics 

anxiety and attitudes towards mathematics 

(r = -.24). This research could form the basis for 
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future studies examining the relationship between 

mathematics anxiety and other variables such as 

mathematics competence or student-teacher 

relationship. 
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