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A B S T R A C T   

Some academic subjects, such as math, produce negative feelings, influencing achievement. Math anxiety in-
terferes with processing math-related or number-related information and tasks in ordinary life and academic 
situations. It differs from general academic anxiety that involves all the academic situations, independently by 
the specificity of the study subject. Further, it is possible to identify two correlated dimensions of math anxiety 
which may considerably interfere with math performance: anxiety related to learning mathematics and that 
experienced during tests. This study investigated the relationship between general academic anxiety, math 
anxiety, and calculation skill in schoolchildren (N = 204). Results showed that math anxiety was negatively 
associated with calculation performance in schoolchildren. More specifically, anxiety for math tests correlated 
negatively with numerical knowledge, calculation accuracy, and calculation speed, while anxiety for learning 
math correlated negatively with written calculation scores. These findings have a great educational interest. 
Indeed, calculation skills are central in school and daily life so teachers should recognize math anxiety preco-
ciously and promote educational interventions to control it.   

1. Introduction 

It is generally assumed that mathematics can elicit stronger 
emotional reactions, especially anxiety, than most other academic sub-
jects (Dowker et al., 2016). Indeed, many students have little interest in 
mathematics, are unaware of their mathematical skills, and experience 
mathematics as a complex and challenging subject that generates anx-
iety (Justicia-Galiano et al., 2017). Given the increasing importance of 
mathematical reasoning in a variety of educational and professional 
situations, the construct of math anxiety has received increasing atten-
tion in recent years, in order to remove barriers to learning this disci-
pline which is central to everyday tasks (Dowker et al., 2016). 

1.1. Definition of math anxiety 

Math anxiety is a widespread problem all over the world and affects 
all age groups. In this regard, according to the data reported in an In-
formation Capsule on the strategies for reducing math anxiety (Blazer, 
2011), approximately 93% of adults in the USA refer to have experi-
enced math anxiety. Similarly, the Program for International Student 
Assessment (PISA), in the 2019 assessments, found that a high 

percentage of secondary school students worry about math and are in 
tension when they do math homework. 

Math anxiety is defined as a feeling of tension, helplessness, mental 
disorganization, and increased physiological reactivity when individuals 
deal with math (Hunsley, 1987; Luttenberger et al., 2018). Devine et al. 
(2012) described math anxiety as a state of unrest caused by performing 
math tasks, characterized by feelings of apprehension, worry, aversion, 
and frustration. This condition depends on several factors such as math 
self-concept (Dowker et al., 2016), pedagogical factors (Rayner et al., 
2009), and gender (Szczygiel, 2020; Van Mier et al., 2018). In this re-
gard, it has been shown that males report better performances in math 
tasks than females (Ehrtmann & Wolter, 2018; Szczygiel, 2020; Van 
Mier et al., 2018) and that females show higher levels of math anxiety 
than males (Devine et al., 2012). 

Math anxiety is a multidimensional construct (Lukowski et al., 
2019). The literature on this topic identified at least two correlated di-
mensions of math anxiety: anxiety related to learning mathematics and 
that experienced during tests (Hopko et al., 2016; Lukowski et al., 2019). 
Math learning anxiety involves undertaking math operations, manipu-
lating numbers, or acquiring math concepts in the classroom, while 
math test anxiety is specifically related to test situations (Hopko et al., 
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2016; Luttenberger et al., 2018). Both dimensions of math anxiety 
significantly interfere with math performance (Passolunghi et al., 2020). 
The multidimensional nature of math anxiety is also expressed in the 
various questionnaires for the assessment of math anxiety, such as the 
Mathematics Anxiety Scale (MAS) (Fennema & Sherman, 1976), the 
Mathematics Anxiety Rating Scale (MARS) (Richardson & Suinn, 1972), 
the Mathematics Anxiety Questionnaire (MAQ) (Wigfield & Meece, 
1988), and the Anxiety Toward Mathematics Scale (ATMS) (Sandman, 
1980). The MAS and the MAQ assess negative affects related to math-
ematics. The MARS is a multidimensional measure strongly emphasizing 
mathematics test and numerical anxiety, while the ATMS assesses gen-
eral uneasiness in mathematics situations. 

Math anxiety has to be distinguished from other types of anxiety, 
such as general academic anxiety. General academic anxiety determines 
negative feelings that involve all the academic situations, independently 
by the subject's specificity. It can also be linked to specific situations that 
are perceived as potentially threatening to one's self-esteem, such as 
essential exams (general academic test anxiety) (Krispenz et al., 2019). 
General academic anxiety influences lifelong academic and vocational 
development and can cause academic procrastination (van Eerde, 
2003), the voluntary delay of important and intended actions or de-
cisions related to the academic context (Krispenz et al., 2019). The main 
physiological symptoms are sweaty palms, cold, nervousness, panic, fast 
breathing, racing heartbeat, and stomach pain (Ruffins, 2007). Psy-
chological symptoms include nervousness before tutorial classes, 
panicking, going blank during tests, feeling helpless while doing aca-
demic tasks or homework, or lack of interest in academic subjects 
(Vitasari et al., 2010). Unlike general academic anxiety, math anxiety is 
related to specific impairments in processing math-related or number- 
related tasks. Students suffering from math anxiety have low percep-
tions of their math skills and perform poorly in math reasoning tasks, 
processing numeric information, and evaluative situations connected to 
math (Ashcraft & Moore, 2009; Paechter et al., 2017; Shi & Liu, 2016). 
As highlighted above, the two different math anxiety components (math 
learning anxiety and math test anxiety) can affect calculation skills 
differently and need to be further explored. 

Although most of the research has focused on math anxiety, 
assuming that math-related worries are more intense than those expe-
rienced about other academic subjects (Dowker et al., 2016), several 
studies indicated that anxiety related to other specific subjects might 
also exist (Hill et al., 2016). In this regard, an interesting study by 
Punaro and Reeve (2012) showed that literacy anxiety can arise in 
children with age-appropriate reading skills but is less frequent than 
math anxiety. Other studies underlined that children and adolescents 
with poor literacy show more language anxiety than their literate peers 
(Carroll et al., 2005) and that there is an association between reading 
difficulties and anxiety symptomatology (Carroll & Iles, 2006). 

1.2. The relation between math anxiety and math performance 

Math performance is the result of several competencies and knowl-
edge related to the use of numbers to notice, compare, predict, quantify, 
and verify relationships (Dowker, 1998; Gersten et al., 2005). 

The main competence that children acquire at the start of primary 
school is calculation. McCloskey et al. (1985) hypothesized two different 
systems implicated in the calculation. The first, “number-processing 
system,” includes different components that make possible number 
comprehension and number production. The second, “calculation sys-
tem,” concerns the mechanisms specifically involved in the calculation. 
It comprises three components: processing operational symbols or 
words, storing basic arithmetic facts, and executing calculation pro-
cedures. Any calculation task requires adequate functioning of both 
systems. Moreover, mental and written calculations need different 
procedures and processes (Cornoldi et al., 2002). Based on the 
McCloskey et al. (1985), Cornoldi and Lucangeli (2004) identified four 
components of calculation skills: numerical knowledge, calculation 

accuracy, calculation speed, and written calculation. Numerical 
knowledge is the set of abilities and knowledge that allows a child to 
comprehend numerical measures and their transformations (Dehaene 
et al., 1990; Lucangeli, 1999). Calculation accuracy and speed concern 
the capacities to execute arithmetic calculations accurately and 
promptly (Cornoldi & Lucangeli, 2004; Jordan & Montani, 1997). 
Written calculation concerns the use of the correct procedures while 
performing the written calculation. Poor performance in mental and 
written calculation tasks depend on difficulties in one or more of these 
components that compose calculation skills (Cornoldi & Lucangeli, 
2004). 

According to the literature, children usually report positive attitudes 
toward mathematics but may begin to form attitudes that may be 
negative (Dowker et al., 2012; Petronzi et al., 2018). In this regard, it has 
been demonstrated that children report math anxiety as early as the first 
grade and then in the following years of elementary school (Ganley & 
McGraw, 2016; Jameson, 2013; Krinzinger et al., 2009; Sorvo et al., 
2017). Math anxiety in children makes the acquisition of mathematical 
skills more difficult as negative attitudes lead to avoidance and poor 
performance, further escalating negative feelings (Gierl & Bisanz, 1995; 
Szczygiel, 2020; Vukovic et al., 2013). Furthermore, it has been shown 
that children with developmental dyscalculia are twice as likely to suffer 
from math anxiety than their peers with typical mathematics perfor-
mance (Devine et al., 2018). 

Several studies showed a moderate negative relationship between 
math anxiety and math performance (Justicia-Galiano et al., 2017; 
Passolunghi et al., 2020). Although moderate levels of anxiety can 
motivate a student to understand the mathematical concepts better, high 
levels of math anxiety have been associated with negative performance, 
avoiding behavior, and negative beliefs on the own skills (Ashcraft, 
2016). A recent meta-analysis by Zhang et al. (2019) indicated a strong 
negative math anxiety-performance link that was stronger in high school 
students than in elementary ones. Nevertheless, the mechanisms un-
derlying this relationship are still unclear. In this regard, it has been 
shown that working memory is a significant mediator of the relationship 
between math anxiety and math performance in children (Justicia- 
Galiano et al., 2017). According to Ashcraft and Kirk (2001, Jun), math 
anxiety selectively affects calculation with high working memory de-
mand. Conversely, according to Maloney et al. (2012), math anxiety 
affects all mathematical activities, including the most basic ones such as 
magnitude comparison. A recent study by Lee and Cho (2018) showed a 
negative relationship between math anxiety and math performance 
related to magnitude processing and complex calculation with high 
working memory demand. On the contrary, the retrieval-based simple 
calculation, which requires a low working memory load, is not signifi-
cantly compromised by math anxiety. Beilock and Willingham (2014) 
showed a strong relationship between math anxiety and math perfor-
mance, especially in mathematical reasoning, with particular reference 
to advanced problem-solving skills. In contrast, Harari et al. (2013) re-
ported a weak link between math anxiety and digital calculation, which 
assessed basic computational skills. 

In the light of this evidence, math anxiety significantly decreases 
students’ math performance (Van Mier et al., 2018; Wu et al., 2012; 
Zhang et al., 2019). However, according to a recent meta-analysis by 
Zhang et al. (2019), the studies that analyzed the relationship between 
math anxiety and math performance evaluated calculation and problem 
solving without investigating the impact of math anxiety on the different 
math performance components. Moreover, the literature on the topic 
focused on math anxiety and did not distinguish the different aspects of 
math anxiety from general academic anxiety. Therefore, it is important 
to clarify the nature of the relationship between math anxiety and math 
performance and to identify, in particular, the specific math skills most 
strongly affected by math anxiety. 
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1.3. Research aims 

The present study will investigate the correlation between math 
anxiety and calculation skills in a sample of children that attend primary 
school. In particular, the study aims to investigate the relationship be-
tween math anxiety and the different calculation skills (i.e., numerical 
knowledge, calculation accuracy, calculation speed, and written calcu-
lation). General academic anxiety, learning math anxiety, and math test 
anxiety will be analyzed. Furthermore, we will investigate the rela-
tionship between gender, general academic anxiety, math anxiety, and 
math performance. Specifically, we expect to find better math perfor-
mance in males than in females and higher levels of anxiety in females 
than in males. 

2. Material and methods 

2.1. Participants 

Participants were 204 primary schoolchildren (120 males, 84 fe-
males), who attended grade three (age range: 8-9 years; M = 8.63, SD =
0.48). Children attended four public schools in a town in Italy. The ac-
ademic curricula were the same for each school. In Italy, primary school 
comprises five grades. All the third-grade students, who attended the 
schools involved in the study, participated. The students with certifi-
cations of physical or cognitive disabilities by the Italian Public Health 
System were not included in the sample. None of the children presented 
developmental disorders or had a previous history of learning diffi-
culties. In Italy, schoolchildren with learning or intellectual disabilities 
or other physical or psychological disturbances receive a certification by 
the health system and scholastic office. The choice to recruit students 
who attend the third grade depended on the Italian Scholastic System's 
characteristics and legislation on math learning disorders. Indeed, in 
Italy, children begin to study math in the first grade, and they can 
execute the four arithmetic operations correctly and use the decimal 
number system in the third grade. 

One hundred ninety-five children were native Italian speakers; the 
remaining were of immigrant families. However, they lived in Italy for 
almost five years and spoke the Italian language correctly. The vision 
was normal or corrected-to-normal. 

Parental and school approval and the child's oral consent were ob-
tained before test administration. The study was performed following 
the ethical standards of the 1964 Declaration of Helsinki and followed 
the Ethical Code for Italian psychologists (L. 18.02.1989, n. 56), Italian 
law for data privacy (DLGS 196/2003), and Ethical Code for Psycho-
logical Research (March 27, 2015) approved by Italian Psychologists 
Association. 

2.2. Procedures 

A trained psychologist administered the tests in individual and group 
settings during school time. Anxiety and math tests were administered 
on different days to avoid interference effects. Tests order was coun-
terbalanced between participants to control the order effect (Breakwell, 
2006). 

2.3. Measures 

The Italian standardized test battery “Test for the evaluation of 
calculating and problem-solving abilities” (AC-MT 6–11) was used to 
assess the mathematical performance (Cornoldi et al., 2002). It consists 
of 10 paper-and-pencil tests that evaluate the numerical and calculation 
skills of children aged 6-11. The battery includes a section that can be 
administered collectively for a general assessment of the child's calcu-
lation skills and an individually administered section to evaluate further 
the specific components involved in calculation skills. The collective 
battery includes the following five subtests: Written calculation, Size 

comparison, Word–number transcoding, Number ordering. The Written 
calculation subtest assesses the child's ability to use the procedures to 
solve basic written operations. The Size comparison subtest evaluates 
the child's semantic numerical knowledge: specifically, the child must 
decide which of the six pairs of numbers (e.g. 1024 and 1402) he/she is 
presented with is the largest number. The Word–number transcoding 
subtest evaluates the child's lexical and syntactic numerical knowledge: 
specifically, the child must write the numbers corresponding to six sets 
of lexical strings which report in random order the numbers of units, 
tens, hundreds and thousands. Finally, the Number ordering subtest 
assessed the child's semantic and syntactic knowledge:the child must 
order, according to an increase or decrease in size, 10 series of four 
complex numbers (Cornoldi & Lucangeli, 2004). 

Individual subtests include “mental calculation,” “written calcula-
tion,” “enumeration” (forward from 1 to 20, forward from 1 to 50, 
backward from 100 to 50), “number dictation” and “numerical facts”. 
This last task measures basic knowledge of addition and subtraction 
with one-digit numbers, multiplication tables, and other facts (Cornoldi 
et al., 2002). 

AC-MT 6-11 test provides four global scores relating to the numerical 
skills of children: written calculation, referring to the ability to perform 
written calculations; numerical knowledge, referring to the aspects of 
basic numerical cognition; accuracy, referring to the number of errors in 
the individual tests; calculation speed, referring to the automatization of 
numerical processing skills. These scores supply information about the 
different components of arithmetic skills (numerical knowledge, written 
calculation, calculation accuracy, and calculation skills). For each test, 
raw scores concerning the age are converted into z points and/or 
percentile, and a standardized score is assigned to assess the child's 
performance and illustrate it graphically (good, fair, attention request, 
request for immediate intervention). The AC-MT 6-11 has a good test re- 
test reliability (r = 0.83). Furthermore, the authors correlated the test 
scores with teachers’ opinions to evaluate the concurrent test validity. 
The correlations outcomes are significant at the 0.01 level, and the 
correlation average is 0.51 (Cornoldi et al., 2002). The correlations 
between the reading tests showed high values for accuracy and speed (r 
= 0.90). 

The MeMa Mathematical Anxiety Scale was used to assess general 
academic anxiety and math anxiety (Caponi et al., 2012). It consists of 
30 items, and children must indicate their emotional response to the 
described situations using a 4-point Likert scale, ranging from 1 (little 
fear/anxiety) to 4 (fear/high anxiety). High scores indicate high levels of 
math anxiety. 

The MeMa test allows to assess two different dimensions of math 
anxiety: math learning anxiety and math test anxiety. The items related 
to the dimension of math learning anxiety concern situations and ac-
tivities related to learning mathematics (e.g., “Observing a teacher 
explaining an equation on the blackboard”, “Starting a new chapter in a 
math book”, “Listening to a classmate explain a math rule”). The items 
related to the dimension of math text anxiety concern contexts and sit-
uations in which the student is assessed in mathematics (e.g., “Thinking 
about the math test you have to take tomorrow”, “Solving a square root 
or other complex mathematical operation”, “Preparing to be tested in 
math”). In addition to these two dimensions, the MeMa test evaluates a 
third dimension of control related to generalized school anxiety. The 
items related to this dimension concern anxiety in other school subjects 
(e.g., “Answering some questions about a text you have read”, “Being 
tested in history”, “Reading a musical score”) (Caponi et al., 2012). 

The MeMa test is an adapted version of the MARS test that is one of 
the more famous measures of math anxiety. The original version in-
cludes 24 items (Saccani & Cornoldi, 2005) and shows good psycho-
metric properties. The Cronbach alpha of 0.96 indicated high internal 
consistency, while the test-retest reliability was 0.90 (Suinn & Winston, 
2016). Similar psychometric values were found in our sample with the 
Italian adjustment of this scale. 
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2.4. Statistical analyses 

The Statistical Package for the Social Sciences (SPSS) version 25.0 
(IBM Corporation, Armonk, NY) was used for the statistical analyses. 
Missing data and outliers were checked to ensure accurate data entry 
and no outliers were detected. As the first step, descriptive statistics and 
t-test examined differences in calculation skills and anxiety by gender. 
Secondly, based on correlation analysis, several multiple regression 
analyses evaluated the impact of general academic anxiety and the 
different aspects of math anxiety on arithmetic skills components. 
Multiple regression analyses were calculated using the anxiety scores as 
the independent variables. Each arithmetic scale score was added as a 
dependent variable in separate analyses. All the correlations values, 
which were calculated preliminarily to the regression analysis, were 
lower than 0.70, which is the value that causes problems in the inter-
pretation of regression results. Moreover, there was no evidence for 
multicollinearity between the predictors in any regression analyses (VIF 
< 2; rs < 0.60). Results were considered significant if p < .05. 

3. Results 

Table 1 reports the results of the t-test comparisons between males 
and females for anxiety and arithmetic performance. Males reported 
significantly better written calculation scores than females (p = .002), 
while there were no significant differences in the other components of 
calculation skills (p > .05). Moreover, females experienced higher levels 
of math anxiety than males, both concerning anxiety for math learning 
(p = .029) and anxiety for math tests (p < .001). There were no signif-
icant differences in general academic anxiety (p > .05). 

Based on the correlation matrix reported in Table 2, a series of 
multiple regression analyses was run using the “forced entry” method. 
The regressions evaluated whether math anxiety and general academic 
anxiety were predictive of the different calculation skills aspects. Nu-
merical knowledge, written calculation, calculation accuracy, and 
calculation speed were regressed on all the anxiety scores with control 
for gender also included in the regression. Table 3 reports the regression 
analysis results and shows that math anxiety scores, but not general 
academic anxiety scores, were useful predictors of the different aspects 
of calculation skills. 

More specifically, anxiety for math test scores was a significant 
predictor of numerical knowledge, calculation accuracy, and calculation 
speed scores. Furthermore, gender and anxiety for learning math scores 
were significant predictors of the written calculation scores. Fig. 1 
provides a graphic summary of the results of the regression models. 

4. Discussion 

This study analyzed the relationship between math anxiety and the 
different components of arithmetic performance (i.e., numerical 
knowledge, calculation accuracy, calculation speed, and written calcu-
lation) in a sample of children attending primary school. More specif-
ically, the study evaluated how anxiety for learning math, anxiety for 
math tests, and general academic anxiety were correlated with math 
performance. Multiple regression analyses showed that math anxiety 
was a significant predictor of all the aspects of calculation skills. In 
contrast, general academic anxiety did not prove to be a valid predictor 
of arithmetic performance, confirming that math anxiety is a specific 
construct different from academic anxiety (Ashcraft, 2016; Ashcraft & 
Moore, 2009). 

In particular, learning math anxiety was significantly associated with 
written calculation, while math test anxiety was significantly associated 
with the other aspects of calculation skills, i.e., numerical knowledge, 
calculation accuracy, and calculation speed. These results are worthy of 
attention and show that fear of math examinations contributed to 
determining the quality of calculation performance, influencing the 
correctness of calculations, speed of execution, and also the abilities 
implicated in the comprehension of numerical measures and their 
transformations, as measured through the “numerical knowledge” task. 
Learning math anxiety was associated with the use of procedures 
involved in the written calculation that require more complex skills and 
knowledge than those involved in the numerical knowledge. These 
findings would suggest that math test anxiety mainly affects the ability 
to correctly and automatically process the information during a calcu-
lation, which is central to success in math testing situations. On the other 
hand, learning math anxiety affects above all the ability in written 
calculation, which requires the possession of procedures that are ac-
quired in the learning process in the classroom. However, further studies 
are needed to better clarify the relationship between the dimensions of 
math anxiety and different math skills. 

Furthermore, these data can be interpreted in the light of the most 
recent theories on the role of anxiety in mathematical performance. The 
literature confirmed that that working memory plays an important role 
in the performance of arithmetic operations and other mathematical 
tasks (Commodari & Di Blasi, 2014). Also, numerical knowledge is 
supported by underlying cognitive systems, specifically working mem-
ory (Daubert & Ramani, 2019). In particular, it has been underlined that 
anxiety produces worry and impairs performance related to tasks with 
high attentional or short-term memory demands (Ashcraft & Kirk, 2001, 
Jun; Ashcraft & Krause, 2007; Shi & Liu, 2016). According to Eysenck 
and Calvo's (1992) processing efficiency theory, worry causes a reduc-
tion in the working memory system's storage and processing capacity for 
a concurrent task and an increment in on-task effort activities designed 
to improve performance. Anxiety characteristically impairs processing 
efficiency more than performance effectiveness (Artemenko et al., 2015; 
Hadwin et al., 2005; Owens et al., 2008). The studies by Ashcraft and 
colleagues (Ashcraft & Kirk, 2001, Jun; Ashcraft & Krause, 2007) also 
confirmed that math anxiety selectively affects calculation with high 
working memory demand. This study confirmed the significant rela-
tionship between math anxiety and math performance, particularly in 
tasks requiring a more significant commitment of attentional resources 
and working memory, such as calculation accuracy and speed. However, 
future studies will have to further investigate the relationship between 
math anxiety, working memory, and math performance and clarify 
which processes are involved in this relationship. 

The results also showed that males and females differed in the use of 
procedures involved in the written calculation, in which males outper-
form females. This finding was not surprising. Many studies showed 
differences by gender in math skills and found better performance in 
males than females (Ehrtmann & Wolter, 2018; Szczygiel, 2020; Van 
Mier et al., 2018). Males and females also differed in math anxiety. 
Females reported a higher level of math anxiety, both anxiety for 

Table 1 
Means, standard deviations and t-test statistics of the math tasks and anxiety 
tests scores.   

Gender M SD t p 

Anxiety for math learning 
Male  51.51  11.64  -2.20  0.02 
Female  55.30  12.67   

Anxiety for math tests 
Male  50.05  8.77  -3.55  0.000 
Female  54.53  9.03   

General academic anxiety Male  48.07  8.84  -0.54  0.58 
Female  48.75  8.86   

Written calculation 
Male  2.02  1.01  3.08  0.002 
Female  1.60  0.88   

Numerical knowledge 
Male  20.18  2.49  -0.27  0.78 
Female  20.29  2.70   

Calculation accuracy Male  7.48  7.00  -0.55  0.55 
Female  7.98  4.92   

Calculation speed (in seconds) Male  149.12  91.93  1.09  0.22 
Female  137.02  49.77   

M: mean; SD: standard deviation. 
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learning math and anxiety for math tests, than males. There were no 
significant differences by gender in general academic anxiety. These 
results are consistent with the literature data according to which females 
might have more substantial math anxiety than males when dealing with 
tasks that involve mathematical skills and numerical skills (Maloney 
et al., 2012; Zhang et al., 2019). 

Finally, no significant relationship was found between general aca-
demic anxiety and math performance. Having assessed anxiety related 
to other school subjects, this finding confirms the specificity of math 

anxiety which differs from generalized school anxiety and has a direct 
impact on math skills, as other studies on the topic have already shown 
(Dowker et al., 2016; Sorvo et al., 2017). 

This study has several limitations. Firstly, the anxiety scales are self- 
report scales and do not measure the physical correlates of anxiety. 
Moreover, longitudinal data might permit evaluating the increasing of 
math skills and the age of establishing anxiety. Therefore, further studies 
will have to investigate further several mediators’ involvement in the 
relationship between math anxiety and math performance, using 

Table 2 
Correlation matrix for all measures.   

1 2 3 4 5 6 7 

1. Anxiety for learning math        
2. Anxiety for math tests  0.60**       
3. General academic anxiety  0.28**  0.37*      
4. Written calculation  -0.23*  -0.13  -0.05     
5. Calculation accuracy  0.21*  0.24*  0.07  -0.59**    
6. Calculation speed  0.16  0.29**  0.02  -0.54**  0.60**   
7. Numerical knowledge  -0.23*  -0.27**  0.007  0.51**  -0.59**  -0.49**   

* Correlation is significant at 0.01. 
** Correlation is significant at 0.001. 

Table 3 
Multiple regressions analyses using “gender” and anxiety scores as the independent variables and calculation skill scores as the dependent variables (n for each 
regression = 204).  

Dependent variables Numerical knowledge Calculation accuracy Calculation speed Written calculation 

Independent variables R2 = 1.09, F = 2.96 
p = .023 

R2 = 0.17, F = 4.96 
p = .001 

R2 = 0.11, F = 3.23 
p = .01 

R2 = 0.13, F = 3.83 
p = .006 

B t p B t p B t p B t p 

Gender  0.10  1.01  0.31  -0.05  -0.61  0.53  -0.16  -1.65  0.10  0.29  3.04  0.003 
Anxiety for math tests  -0.27  -2.15  0.03  0.28  2.29  0.02  0.37  2.93  0.004  -0.07  -0.56  0.57 
Anxiety for learning math  -0.12  1.01  0.31  0.20  1.79  0.07  -0.001  -0.01  0.99  -0.24  -2.04  0.04 
General academic anxiety  0.14  1.37  0.17  -0.05  -0.58  0.55  -0.10  -1.03  0.30  ‘0.03  0.30  0.76 

Note: sig: p < .05. 

Fig. 1. Graphical representation of the results of the regression models.  
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longitudinal designs to evaluate each factor's influence on the investi-
gated variables. Finally, we included a questionnaire assessing anxiety 
related to other school subjects but not one assessing general anxiety so 
future studies should investigate the relationship between general anx-
iety, math anxiety, and anxiety related to other school subjects. 

However, despite these limitations, this study contributes to better 
understanding the relationships between math and anxiety and supplies 
useful indication for educational practice. 

5. Conclusion 

In conclusion, this study aimed to understand better the relationship 
between math anxiety and math performance in primary school chil-
dren. These results underline the importance of planning adequate 
educational interventions to control math anxiety and improve math 
learning since the early years of schooling. Indeed, the evidence of the 
impact of math anxiety on academic performance should favor the 
development of math's teaching methodology. The evaluation moments 
should be limited or carried out in ways that do not pose students under 
pressure, especially during the first years of math acquisition. Reducing 
psychological stress and tension related to math achievement might 
produce positive effects on calculation accuracy and speed and increase 
the numerical system's functioning. 
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