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Abstract: The study of the affective domain has grown in relevance ever since educators and
researchers showed its influence in the process of teaching and learning, playing a fundamental
role in the evolution of student learning. Anxiety is one component of the affective domain. The
study of mathematical anxiety in pre-service primary teachers at university is the focus of this study.
We analyse mathematical anxiety by examining specific data from the sample (age, gender, the
subjects they studied in upper-secondary education, and academic performance). One hundred
and nineteen students from the Primary Education degree completed the mathematical anxiety
questionnaire, obtaining an average anxiety score considered negative (3.08 above the neutral value
of 3). The results show a high anxiety toward examinations (3.68) and a negative relation with
academic performance. Furthermore, the results show that women, 19-year-old university students,
and those from a humanities-based upper-secondary education present greater levels of anxiety
than men, older students, or students from other areas of upper-secondary education, respectively.
All values of mathematical anxiety are higher than pre-pandemic levels. We can conclude from
the studied sample that the students show low–medium global anxiety over mathematics, medium
anxiety over problem solving, and high anxiety about exams.
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1. Introduction

The affective domain plays a fundamental role in the teaching and learning process.
This has begun to gain importance as educators have come to appreciate the influence it
has on school learning [1].

The complexity of studying the affective domain is one of the problems we encounter
when addressing this area in the teaching and learning of mathematics. This complex-
ity arises in the sense that the research aims are to consolidate a satisfactory theoretical
framework for the interpretation of the affective domain and to develop measurement
instruments [2,3], i.e., the limitation of basic descriptors, the structuring of theoretical
frameworks, and the connection between theory and practice. Authors such as [4] argue
for the existence of three descriptors and define the affective domain as a wide range of
mood states that are generally considered as somewhat different from pure cognition and
include the set of belief systems, attitudes, and emotions as specific components.

Mathematical beliefs are a component of the subjective knowledge of an individual,
based on their experience of mathematics and their teaching and learning process [5]. The
belief system forms part of the cognitive component of the affective domain, having low
intensity but great stability over time. Intensity is defined as the level with which the
affective domain is manifested and stability as its duration over time [4].

In contrast, the emotions form part of the affective domain but possess high intensity
and little stability, i.e., the emotions change from positive to negative (or vice versa) quickly
and are shown at a high level [3]. They arise as an organised response to an internal
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or external occurrence, with a positive or negative meaning depending on the case or
experience for the individual [5]. Emotions are difficult to identify and demonstrate even
for the person themselves and are part of a social construction (the situation in which the
person finds themselves) [3].

In the medium state of intensity and stability, we find the attitudes toward mathemat-
ics [3,5]. This is the predisposition of the student to respond positively or negatively to
mathematics, which determines their intention and influences their behaviour when faced
with the subject. These attitudes have a cognitive component, as they are influenced by
beliefs, and an affective component, since the emotions also affect them. As [6] says, if the
student has a positive attitude, they will be able to learn and develop their knowledge
and skills much better than if they have a negative attitude, since this negativity would
mean that the student did not believe in themselves, with lack of autonomy and presenting
difficulties in the learning process.

This study focuses on one of the main affective factors that intervenes in the teaching–
learning process of mathematics: anxiety. Anxiety is a mood fed by qualities such as fear and
terror, the feeling of insecurity and powerlessness that an individual can experience when
they are required to perform in a subject [7]. Anxiety is an unpleasant emotion that is present
in students above all when they are being assessed, such as in an exam, and arises when the
student is faced with subjects that they find particularly difficult. Mathematics is commonly
one such subject, and the affective factor is known as mathematical anxiety. The rejection
of mathematics occurs through the undermining or elimination of a person’s feeling of
well-being when confronted by a situation connected with the topic, whether at school
or in daily life. Many studies have focused on the study of mathematical anxiety [7–12],
including older and more recent studies, such as those by Sarah Buckley or Richard Daker
and collaborators. Mathematical anxiety has been considered an important issue for many
decades and continues to be so.

1.1. Mathematical Anxiety

The authors of [13] define mathematical anxiety as a series of feelings of anxiety, dread,
nervousness, and associated physical symptoms that appear when doing mathematics. It
also manifests through a series of symptoms like tension, nerves, apprehension, worry,
irritability, impatience, confusion, fear, and mental block, which interfere in the calculation
of numbers and the solving of mathematical problems in a wide variety of situations, both
everyday and academic. Ref. [14] states that mathematical anxiety has its roots in the fear
of encountering mathematics, which includes classes, homework, and exams. Similarly,
ref. [15] found important connections between the manifestations associated with fear and
those observed through the perspective of mathematics courses and examinations.

Along the same lines, authors such as ref. [16–18] define mathematical anxiety in the
following way. Ref. [16] establish anxiety toward mathematics as the unease students
experience when doing mathematical operations, as well as anguish at failing an exam.
Ref. [17] describe mathematical anxiety as a feeling of nervousness that hinders the handling
of numbers and the ability to solve mathematical operations in daily life and in academic
situations. Lastly, ref. [18] describe mathematical anxiety as a state of anxiety caused by
doing mathematical tasks, which manifests through feelings of apprehension, aversion,
tension, worry, frustration, and fear. They also indicate that environmental (negative
experiences in class) and intellectual (degree of thinking) factors and personality (self-
esteem, learning style, attitude, and confidence) have an influence in producing this feeling
in students.

All these authors relate mathematical anxiety to feelings and emotions, especially fear,
tension, and nervousness. According to these authors, these emotions occur in different
situations, whether doing mathematics in everyday life or in classes or during mathematical
tasks or exams.

A recent study [19] differentiates between state and trait mathematics anxiety. State
mathematics anxiety is transient and is defined as the type of anxiety an individual feels
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while he is participating in mathematics. In contrast, trait mathematics anxiety is a more
persistent feeling, connected to the level of fear that an individual associates with math-
ematics in any situation. The authors of [19] also suggest that trait mathematics anxiety
is more stable and enduring and has an impact through its effects on learning-related
choices. Students with higher levels of trait mathematics anxiety are less likely to choose
to study mathematics or pursue careers that involve mathematics [19,20]. Additionally,
ref. [19] suggest that techniques such as relaxation, mindfulness, cognitive reappraisal, and
cognitive behavioural approaches may be effective in reducing mathematical anxiety.

Within the field of mathematics education, particular attention has been paid to the
effects that mathematical anxiety can have in terms of gender, or regarding low academic
performance, or mathematics course dropouts, or on the choice of university degrees that
do not require a high level in the subject [8,13,21]. According to ref. [22] in her review
study, many students showed worry, nervousness, and unease at dealing with mathematics,
causing feelings of anxiety and, therefore, neglect of the subject and even dropping out.

Looking at the causes that bring about the rejection of mathematics, ref. [23] show
that the main problem is found in the education system and in that there is no space for
reflection in classrooms, where students learn to do mathematics mechanically without
knowing why, what for, or how. Students cannot act or think when faced with a high-
pressure situation such as a mathematics activity or exam. The teacher is responsible for
reducing the stress that leads to rejection of the subject inside the classroom or during the
mathematical activities.

Mathematical anxiety is an extremely common phenomenon among university stu-
dents [9]. Amongst these students, anxiety is usual, along with issues concerning study
techniques and emotional problems [24]. Although most individuals develop mathematical
anxiety prior to university, 27% of them develop their first stressful mathematical situation
in their first year of university. Ref. [9] defines different types of mathematical anxiety
among university students: moderate and variable mathematical anxiety; mathematical
anxiety that the student has had for a long time, and which began because of the action of
a teacher; and that caused by the mechanical nature of the subject, focused on rules and
procedures, and lack of comprehension when learning mathematical concepts.

There are significant differences between men and women, with the latter showing
greater anxiety toward mathematics, either because they truly experience this to a greater
degree or because they are more likely to admit their mood [25]. Ref. [13] analysed a sample
of secondary-school students, with the female students being more anxious than their male
counterparts. The literature review carried out by [26] reaches the same conclusion. Within
the set of studies with university students, the literature reviews also show that female
students suffer more mathematical anxiety than the men. One example of this is found
in [24], in which an anxiety questionnaire was administered to psychology students at the
University of Malaga and the women obtained higher scores than the men.

In the training of primary teachers, it is vital to consider this affective dimension,
since they are students who tend not to like mathematics and who have low grades in the
subject [27]. Despite the importance and transcendence of mathematics in all ambits of
life, it is a discipline that tends to throw up a plethora of learning difficulties. Moreover, it
has a negative social stigma, seen as a difficult and complicated subject [28]. This author
stresses that good teacher training is essential for improving the quality of education and
the academic performance of students, thereby reducing school failure. The sample in these
two studies [27,28] are pre-service primary teachers, i.e., university degree students.

Several studies have demonstrated that mathematical anxiety decreases after un-
dertaking mathematics courses during initial teacher education [29]. Learning to teach
mathematics seems to reduce the anxiety through facilitating the conceptual understanding
of mathematics. By improving skills, teachers in training express greater confidence in their
teaching efficacy and more positive attitudes towards mathematics [29].
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1.2. Impact of the COVID-19 Pandemic

Ref. [30] carried out a review of studies that analyse how the global pandemic has
affected the mental and emotional health of individuals, along with self-care coping strate-
gies in home lockdown. In the study carried out by [31], they concluded that the students
surveyed had suffered from anxiety, lack of motivation, or frustration due to work overload,
concern about their own training or learning success, as well as the same emotions brought
about from the lockdown situation.

One study from before the COVID-19 pandemic [32], obtained a mean anxiety value
of 31.52 (the same as 2.63 considering that the minimum is 12 and maximum 60), with
2.45 for men and 2.78 for women. All these values are lower than the neutral value of 3,
showing a positive character of anxiety with medium-to-low values for university students.
In another study, ref. [25] obtained a mean mathematical anxiety value of 2.66 for pre-
service primary teachers. However, almost all of their participants did not feel calm during
mathematics exams and showed insecurity in their ability to solve problems. On the
other hand, ref. [33] concluded from a sample of pre-service primary teachers that anxiety
levels were maintained between two consecutive academic years, showing medium-to-
high levels, and that women had greater anxiety than men. The same conclusion was
drawn by [34], with medium-to-low anxiety being higher among girls than boys from
upper-secondary students.

During the home lockdown, the implementation of distance learning revealed a lack
of digital devices among teachers and students, unreliable internet connections, and in-
adequate digital skills, which could have hampered the learning process and limited
understanding of the mathematical content being taught online [35]. Furthermore, the
lack of social interaction was a significant problem that affected student learning. Some
students felt that they could not learn mathematics effectively without face-to-face teaching
interactions [35]. These factors could have limited students’ learning processes in math-
ematics and their understanding of mathematical concepts, which in turn might have
led to greater mathematical anxiety. Studies such as [36,37] found that most participants
showed moderate or high mathematical anxiety during the pandemic in online learning.
Specifically, ref. [36] found that 55% of participants showed moderate (between 2.35 and
3.70) and 34% high mathematical anxiety (values between 3.70 and 5.00), with a mean value
of 3.359 in the study.

1.3. Academic Performance

In the literature, one can find different definitions of academic performance, some
more comprehensive than others. However, assessing the academic record and grades
of a student is the most common method for evaluating the results of teaching and as a
definition of academic performance [38]. The average of the grades obtained in objective
tests through the teaching of a subject is a good indicator of academic performance [39].

In this regard, ref. [7,8,20,40] show that there is a strong correlation between mathe-
matical anxiety and academic performance. They conclude that anxiety hinders a student’s
ability to carry out mathematical tasks and that a reduction in anxiety translates to better
performance. Refs. [41,42] conclude that anxiety and performance are negatively correlated
(the greater the anxiety, the worse the performance). In other words, high levels of mathe-
matical anxiety are negative and are significantly related to low scores in performance tests.
Likewise, ref. [34] obtain the same negative connection. However, ref. [43] concludes that
students with superior performance are characterised by a high affective domain and high
self-efficacy (confidence in themselves to achieve a goal).

1.4. The Present Study

Taking into account a preceding study on the change from in-person to online classes
and the feelings or emotions related to it [31], and even though there has been extensive
research on the impact of distance learning on the mathematical anxiety of university
students during the COVID-19 pandemic in the recent literature, this study aims to study
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the mathematical anxiety of university students with the return to normality—that is, to
in-person classes. First, bearing in mind the aforementioned findings, we aim to analyse
whether university students (pre-service primary teachers) have been emotionally affected
and whether there has been a change—increase or decrease—in their levels of mathematical
anxiety with regard to studies prior to or during the pandemic (the average anxiety of the
individual participants in the study). Second, more specifically, we set out to analyse item
by item the responses to the mathematical anxiety questionnaire of pre-service primary
teachers. Third, we seek to analyse whether there are differences according to gender,
age, and the subjects (science- or humanities-based) studied in upper-secondary education.
Lastly, we aim to see whether there is a relation between the anxiety of university students
and their academic performance.

We pose the following questions: 1. Is the mathematical anxiety of pre-service primary
teachers higher (or lower) in the post-pandemic era than pre-pandemic studies? 2. Do
women have higher levels of mathematical anxiety than men? 3. Do younger students and
those coming from non-scientific upper-secondary subjects have a higher level of anxiety?
4. What is the relationship between anxiety and performance? All these questions will be
answered regarding the studied sample.

2. Method

In the study of mathematical anxiety, as part of the affective domain of an individual,
we have used a case study quantitative methodology for a specific group, conducting a
survey through a multiple-choice questionnaire. Mathematical anxiety is usually identified
through self-reporting surveys or questionnaires in which individuals are asked how they
feel about specific situations involving mathematical tasks. Mathematical anxiety exists
on a continuous spectrum ranging from no mathematical anxiety to paralysing fear when
anticipating mathematical tasks [40].

2.1. Sample

The participants are 119 students from the 2021/2022 academic year, studying the
Primary Education Degree at the University of Cádiz. This sample is divided into two
groups, according to their year and subject. Specifically, 61 students belonged to the second
year of the degree, studying the subject “Conocimiento Matemático 2” (“Mathematical
Knowledge 2”) (CM2), while the remaining 58 were in the third year, studying “Didáctica
de la Matemática 2” (“Teaching Mathematics 2”) (DM2). These two subjects are focused on:
primary mathematics topics (CM2—geometry, measurements, and statistics) and how to
teach these topics and knowing the state law and curriculum in order to teach and create
a specific learning situation for a specific school as a real case, i.e., examples of activities
or classes to teach by the future professional (DM2). These subjects correspond to the first
four-month period of the second and third degree years, respectively.

2.2. Instrument

The instrument used in this study is the questionnaire from the Mathematical Anxiety
Scale of [13]. The scale was validated when created and has continued to be so throughout
the thirty years it has been applied and has also been confirmed with the data from this
study, obtaining a Cronbach’s alpha reliability index of 0.93, which is considered highly
acceptable. This Cronbach’s coefficient is recommended for instruments with more than
two values in the item responses, representing the internal consistency of the scale as
a whole.

The questionnaire uses a Likert-type scale and comprises a total of 12 items, each with
5 possible responses: from “completely disagree” to “completely agree”, including a central
or neutral response corresponding to “neither agree nor disagree”. The coding of these
possible responses takes values from 1 to 5, respectively. The items in Table 1 are part of
the original questionnaire, are not adapted, and are in the original order. The negatively
worded items have been assigned a reverse value so that a higher score on the scale really



Educ. Sci. 2024, 14, 171 6 of 15

means a higher level of anxiety. For example, item 1 in Table 1 is the original item of
the questionnaire, and a high response (4 or 5) indicates low anxiety. For consistency of
results, whereby a higher response corresponds to higher anxiety, we reversed the coding
of negative items for the analysis where the value of 5 changes to 1.

Table 1. Items that comprise the anxiety questionnaire from the anxiety scale of [13]. The mean (M)
and standard deviation (SD) are shown for each item. It also describes the average anxiety and the
three categories defined by [44].

Items M SD

1. I do not feel any fear of mathematics. (CAT1) 3.05 1.07
2. I would not mind doing more mathematics courses. (CAT1) 2.94 1.21

3. I do not normally worry about whether I am capable of solving
mathematical problems. (CAT2) 3.42 1.10

4. I almost never get nervous during a mathematics exam. (CAT3) 4.09 1.03
5. I am normally relaxed during mathematics exams. (CAT3) 3.87 1.07

6. I am normally relaxed in mathematics classes. (CAT1) 2.46 1.01
7. Mathematics normally makes me uncomfortable and nervous. (CAT1) 2.88 1.14

8. Mathematics makes me uncomfortable, uneasy, irritable and
impatient. (CAT1) 2.82 1.15

9. I feel unwell when I think about trying to do mathematical
problems. (CAT2) 2.74 1.16

10. When I do mathematical problems, my mind goes blank and I cannot
think clearly. (CAT2) 2.71 1.03

11. I get frightened by the idea of doing a mathematics test. (CAT3) 3.08 1.20
12. Mathematics makes me feel worried, confused and nervous. (CAT1) 2.86 1.17

Average anxiety 3.08 0.84
CAT1 2.84 0.93
CAT2 2.96 0.86
CAT3 3.68 0.95

One danger with applying Likert-type questionnaires with a central value, as in our
case, where the items can be valued from 1 to 5, is that the middle value of 3 can be taken
as the “non-committal response” value. In order to examine this possibility, we undertook
a recount of the response frequencies in each of the items and discovered that the middle
response was not selected by the students more frequently than the other options.

Having rejected the possibility that the students opted for the neutral response dis-
criminately and without criteria, this response has been taken as the one that denotes
neutrality. It has therefore been taken as a neutral value of 3, which is utilised as a reference
to compare the results obtained for the purpose of determining the tendency (positive or
negative) of anxiety.

2.3. Procedure

The questionnaire was applied in university classrooms at the start of the 2021/2022
academic year, under the supervision of the researchers. We explained the purpose of
the study, why it was important to collaborate, and the instructions for completing the
online questionnaire, which had been created for this purpose. This online questionnaire
included a first section where the students gave their consent to the use of their data. The
anonymity of their answers was guaranteed, and no names, surnames, or email addresses
were requested. The students were given sufficient time to answer all the items on the
questionnaire. The researchers were present at all times to deal with any doubts that arose.

For each participant, we collected data corresponding to gender, age, type of subjects
studied in upper-secondary education, and the anxiety questionnaire. We created a data
matrix which was analysed using the Statistical Package for the Social Sciences (SPSS)
version 24. Average anxiety was defined as the arithmetic mean of the anxiety of everyone,
which took values between 1 and 5, with 3 being the neutral value. This variable identifies
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the level of anxiety of the participants toward mathematics, according to the value recorded,
being positive if below the neutral value of 3, negative if above.

2.4. Data of the Sample

The data of the sample in our study are gender, age, subjects studied by the students
in upper-secondary education, and academic performance. All these data were requested
as the first questions on the online form, except the last. We collected this information
in order to characterise the sample and analyse the level of anxiety with respect to all
data of the sample. The variable of gender has two values—man and woman—which
are coded with the value 1 for men and 2 for women (other options for ethical consid-
erations were not offered). Age takes values between 19 and 25 years. The subject type
studied in upper-secondary education takes six values that correspond to the different
branches of knowledge as organised in the Spanish education system: humanities, health
sciences, experimental sciences, social sciences, and technical studies. As well as these
five upper-secondary educational categories, a small percentage of students originate from
a different undergraduate degree or other higher-education studies. Lastly, we defined
the academic performance through the final grade that the participants obtained in their
subjects, considering the coursework and the final exam.

3. Results

The group under study comprises 119 students (30.3% men (36) and 69.7% women (83))
from the Primary Education Degree at the University of Cádiz during the academic year
2021/2022. Most of the students had recently graduated from upper-secondary education
(the “bachillerato” in Spain) focused on social sciences (46.2%) and humanities (24.4%),
followed by health sciences (11.8%). The rest had taken other upper-secondary courses or
higher-education diplomas to enter into university (17.6%). The participants were aged
between 19 and 25 years old, the mean being 20.65, whose distribution in percentages was:
30.3% (19 years old), 29.4% (20 years old), 13.4% (21 years old), 12.6% (22 years old), and
14.2% (23, 24, and 25 years old).

Table 1 shows the mean (M) and standard deviation (SD) for each of the 12 items that
make up the questionnaire, and the average anxiety (arithmetic mean—values between 1
and 5). For the average anxiety, ref. [44] defined the level of the subjects’ anxiety from those
who present no anxiety (value 1) up to a very high level (value 5) with intermediate scales
of low (2), medium (3), and high (4). The 12 questionnaire items can be grouped into three
categories according to [44]: global anxiety toward mathematics (CAT1), anxiety toward
problem solving (CAT2), and anxiety toward exams (CAT3), which have been included in
Table 1 with their mean values and standard deviation.

In Table 1, we can observe that the average anxiety variable takes the value 3.08, with
a valid sample of 119 students. The value attained is slightly greater than the neutral value
(3), which means it is negative. We checked this using the t-test with a confidence level of
95% for the sample, confirming that the difference between the mean value of the sample
and the neutral value is significant (p = 0.00).

Regarding the categories of anxiety, the results have been calculated as the average
value of the corresponding mean for each item belonging to the category. The results show
that the pre-service primary teachers show greater anxiety toward exams (CAT3), with a
value of 3.68, above the mean anxiety (3.08). The global anxiety toward mathematics (CAT1)
shows a level between low and medium, while anxiety toward problem solving (CAT2) is
at a level that is almost the same as that of mean anxiety (2.96), and anxiety toward exams
(CAT3) is at a level close to high (value 4). We therefore deduce that the students react
affectively, from lesser to greater anxiety, when facing: a mathematics class, a problem, and
an exam.
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3.1. Item-by-Item Study of the Questionnaire

In order to check whether the items have a mean score significantly higher than the
neutral value (3), and which differs significantly from it in obtaining a lower score, we
carried out a t-test with a confidence level of 95%. The results indicate that items 3, 4, and 5
have a mean response score higher than the neutral value (p = 0.00). However, the rest of
the items differ in their mean, being below the neutral value, while only items 1 and 11 are
close to the neutral value (3).

Items 4 and 5 (“I almost never get nervous during a mathematics exam” and “I am
normally relaxed during mathematics exams”) have a higher mean score than all other
items, which indicates that there is coherence in the students’ answers, since in both cases
they are asked about the same thing, their nervousness in exams. The fact that the scores
are significantly higher than the neutral value indicates that the students do indeed get
nervous in mathematics exams. If we compare these results with those obtained in items 7
(“Mathematics normally make me uncomfortable and nervous”), 8 (“Mathematics make
me uncomfortable, uneasy, irritable and impatient”), and 12 (“Mathematics make me feel
worried, confused and nervous”), which are significant for being below the mean value and
all with approximately the same value of 2.85, they are coherent since all are from category
CAT1 and enquire about the same thing. It should be noted that item 6 (“I am normally
relaxed in mathematics classes”), also in the same category because it asks specifically
about classes and not about mathematics in general, is the item that has the lowest value of
all (2.46).

Analysing each statement according to these results, we can see that in both item 2 (“I
would not mind doing more mathematics courses”) and item 3 (“I do not normally worry
about whether I am capable of solving mathematical problems”), the higher mean score
of these items indicates a certain unwillingness to take mathematics in years to come and
worry over their own ability to solve mathematical problems, with item 3 being one of
those that attains a level significantly higher than the neutral value (3.42). However, doing
mathematical problems does not create unease amongst the students, as the mean score for
item 9 (“I feel unwell when I think about trying to do mathematical problems”) indicates,
and neither does it cause a mental block, as can be seen in the mean of item 10 (“When I
do mathematical problems, my mind goes blank and I cannot think clearly”), since both
values are significantly lower than the neutral value.

3.2. Study by Gender

We analysed the mathematical anxiety of the students according to their gender, at-
tempting to see whether there was any variation between them and if it could be concluded
that, in this sample, men and women differ in their anxiety level when faced with mathe-
matical tasks. To do this, we carried out a hypothesis contrast using the Mann–Whitney
test, with a significance level of 0.05. The results of this test show that there are indeed
significant differences according to gender (p = 0.00). In order to examine how these dif-
ferences present themselves, we analysed the descriptive statistics of the average anxiety
variable, classifying the participants according to their gender (Table 2).

Table 2. Descriptive statistics of average anxiety according to gender, where N is the number of
students in each category, M the mean value, and SD the standard deviation.

Gender N M SD

Men 36 2.81 0.77
Women 83 3.19 0.84

Total 119 3.08 0.84

Table 2 shows that the men report less average anxiety than the women, with a score
difference of 0.38 points, and with a value for the women above that obtained for the sample
as a whole, whereas for the men the value is below. This indicates that the women suffer
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from more mathematical anxiety than the men or that they are more willing to recognise
that they suffer from it than the men.

3.3. Study by Age

We analysed the descriptive statistics of the average mathematical anxiety of the
students according to their age (Table 3), attempting to see whether it varies or not between
ages and if one can conclude that there are differences according to age in the anxiety level
when faced with mathematical tasks. We studied the ages that were most represented in
the sample by percentage: 19, 20, 21, and 22 years old.

Table 3. Descriptive statistics of the average anxiety according to age, where N is the number of
students in each category, M the mean value, and SD the standard deviation.

Age N M SD

19 36 3.28 0.85
20 35 3.08 0.69
21 16 2.92 1.06
22 15 2.84 0.66

We also carried out a hypothesis contrast using the Kruskal–Wallis test, with a signifi-
cance level of 0.05, in order to check whether the ages differed significantly in anxiety. The
results indicate that there are indeed significant differences (p = 0.00).

From these results, we learn that the youngest students (19 and 20 years old) present
the highest level of average anxiety, higher than the mid-value of 3, showing a negative
character. In contrast, the 21- and 22-year-old students have a positive average anxiety,
suggesting that the level of anxiety lessens as the person ages and/or advances in their
degree studies. This result is also obtained in the data analysis according to the second or
third year of the degree (Section 3.5).

3.4. Study by Subject Type in Upper-Secondary Education

For the study of the average anxiety of the students toward mathematics by subject
type studied in upper-secondary education, they were grouped into three blocks according
to the branches of knowledge that were most represented. We carried out a hypothesis
contrast using the Kruskal–Wallis test with a significance level of 0.05, in order to prove
whether the branches of knowledge studied differed significantly in terms of anxiety. The
results indicate that there are significant differences (p = 0.00).

The descriptive statistics of the average anxiety (Table 4) show that the values of the
students from the humanities have anxiety values above the sample value and the highest
of all branches of knowledge. In contrast, the lowest values of anxiety came from students
from health sciences, followed by social sciences.

Table 4. Descriptive statistics of average anxiety according to subject type studied in upper-secondary
education, where N is the number of students in each category, M the mean value, and SD the
standard deviation.

Upper-Secondary Education N M SD

Social Science 55 3.02 0.82
Humanities 29 3.52 0.67

Health Science 14 2.68 0.67

3.5. Study by Year of Degree and Academic Performance

To study the students’ average anxiety toward mathematics according to the degree
year they belong to, we grouped the data into two blocks, pertaining to the second and
third years, respectively. The descriptive statistics of the average anxiety (Table 5) show
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that the students in the second year have anxiety values above the sample value and the
neutral value, showing a negative character. However, the lowest values of anxiety are
reported by the third-year students, lower even than the neutral value, showing a positive
character. These results thus show that the students lessen their average anxiety toward
mathematics as their studies advance.

Table 5. Descriptive statistics of average anxiety according to the year of degree studied, where N is
the number of students in each category, M the mean value, and SD the standard deviation.

Degree Year N M SD

Second 61 3.20 0.89
Third 58 2.95 0.77

Seeing these values of average anxiety differing between second- and third-year
students, we calculated all the variables as a function of these two groups. The results are
shown in Tables 6 and 7, with descriptive statistics and frequencies, respectively.

Table 6. Descriptive statistics of gender (%), age, CAT1, CAT2, CAT3, and academic performance
(AP) according to the year of degree studied, where N is the number of students in each degree year,
M the mean value, and SD the standard deviation.

Degree Year N Gender % Age CAT1 CAT2 CAT3 AP

Second 61
Men 31.1 M 20.43 M 3.00 M 3.05 M 3.73 M 4.2

Women 68.9 SD 1.92 SD 0.99 SD 0.92 SD 0.99 SD 2.1

Third 58
Men 29.3 M 20.88 M 2.66 M 2.86 M 3.64 M 6.3

Women 70.7 SD 1.39 SD 0.83 SD 0.80 SD 0.93 SD 1.7

Table 7. Descriptive statistics of subject type studied in upper-secondary education (%) according to
the year of degree studied, where N is the number of students in each degree year, M the mean value,
and SD the standard deviation.

Degree Year N Humanities Social Science Health Science Other

Second 61 27.9 47.5 6.6 18.0
Third 58 20.7 44.8 17.2 17.3

Table 6 shows that the previously defined categories also present different mean
values, which are significant. These values indicate that the mathematical anxiety in all
categories is lower for the third year compared to the second-year students. Specifically,
all the values for the second year are equal or higher than the mean value, representing
a negative character. In contrast, for the third year, only the category of anxiety toward
exams (3.64) is negative, while the rest have a value lower than the neutral value and so
are positive.

Lastly, if we examine academic performance according to the degree year, we also
find differences. For academic performance, we have taken into account the final grade
given in the January 2022 exam, because the two subjects taken by the students (CM2
and DM2) correspond to the first term of the academic year (from September to January).
The final grade corresponds to the summation of the average grade of the exam and the
coursework handed in by the students throughout that term. The exam asked questions
related to the content of each subject and coursework was practice worksheets done in
groups or individually for studying the topics of each subject (CM2 or DM2). We can see
that the second-year students have on average a grade that is below a pass (5), whereas the
third-year students obtained a pass grade, nearing the equivalent of a B grade (7).
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Even if we do a statistical study by grade intervals, we also obtain differences, shown
in Table 8. Of the second-year students, 31.1% obtain a grade lower than 3 in the CM2
subject, whereas only 6.9% do so in the third year. Moreover, 37.9% obtain a B grade or
higher in the third year, compared to 11.5% in the second. The grade intervals 4–5, 5–6, and
6–7 are achieved by 13.5%, 16.3%, and 11.5% of the second year, respectively, compared
to 1.7%, 20.7%, and 31.1%, respectively, of the third year. Overall, 89.7% of the third-year
students achieve a pass grade (higher than 5), compared to only 39% of the second year.
There is thus a proportionally inverse relationship between academic performance and
average anxiety, since when one increases, the other decreases.

Table 8. Grade intervals for academic performance and their percentage (%), according to the
degree year.

Grades 0–3 3–4 4–5 5–6 6–7 7–10

Second Year 31.1 16.4 13.5 16.3 11.4 11.3
Third Year 6.9 1.7 1.7 20.7 31.1 37.9

It should be mentioned that, in the Primary Education degree at the University of
Cádiz, there are four subjects related to mathematics: Mathematical Knowledge I (first
year); Mathematical Knowledge II and Teaching Mathematics I (second year); and Teaching
Mathematics II (third year). This means that the second-year students surveyed are in the
middle of the training process regarding mathematics, while the third years are at the end
of the process. Therefore, it is reasonable for the third-year students to feel less anxiety and
have better academic performance than the second-year students, bearing in mind the low
level in mathematics that the university students have when they begin their studies.

4. Discussion and Conclusions

We can deduce from the results that the higher levels of anxiety are related to the
nervousness that exams produce in the students and their capacity to solve mathematical
problems. Taking into account the average anxiety, the level of these pre-service primary
teachers is medium (3.08), in agreement with [44], but in our case negative while it was pos-
itive in the case of [44]. Likewise, ref. [25], who obtained the anxiety levels for 76 students
in the first year of the primary-education teaching degree, concluded that the participants
present a low-to-medium anxiety level (2.66). This result could imply that the level of the
average mathematical anxiety of university students has increased, looking at studies from
before or during the pandemic [32,33,36,37].

From the study of the results by item, we can conclude that there was a certain
reluctance to study mathematics in previous years by the members of the sample, as well
as some worry about their ability to solve mathematical problems (3.42). Nevertheless, the
act of doing problems does not cause uneasiness or mental block in students. However,
assessment situations do condition their mental state, because, although they declare that
they do not get nervous in mathematics classes, they do get nervous when given an exam
in the subject (4.09). The students do not come to feel fear when faced with mathematics,
nor with exams, and neither do they feel uncomfortable, impatient, confused, worried, or
irritable when doing the subject.

If we compare our mean values for each category with those obtained by [25], one sees
that similar results are obtained, but with higher values, thus demonstrating that anxiety
has increased after the pandemic, taking into account the studied sample. Global anxiety
toward mathematics (CAT1) shows a level between low and medium (2.84), anxiety about
problem solving (CAT2) is at a medium level (2.96), and anxiety about exams (CAT3) is at
an almost high level (3.68). From the study of the categories of the sample participants, it
is noteworthy that they go from a lower value, below the neutral value, to a higher value
above the mean anxiety. This corresponds to the fact that the students feel less anxiety in a
general way about mathematics, but their anxiety increases when talking about problem
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solving and reaches a truly anxious state when the topic of mathematics tests or exams
is mentioned.

Regarding the study by gender, the data show that there are significant differences
between men and women in their mathematical anxiety, with men suffering less anxiety
when faced with mathematical tasks (2.81 for men compared to 3.19 for women). These
conclusions are in line with those by authors such as [13,24–26,32–34,45], according to
whom the anxiety level is higher for women than for men in every knowledge branch and
greater in health sciences and humanities. However, detecting gender differences in the
collected data may have been brought about because women are more likely than men to
admit to suffering from anxiety.

Looking at the branches of knowledge, we can conclude that there are significant
differences between the branches in terms of students’ mathematical anxiety, above all
in the humanities and health sciences, which attained the highest (3.52) and lowest (2.68)
values of average anxiety, respectively. If we order the branches from the highest to the
lowest value for the variable of mathematical anxiety, it goes as follows: humanities, social
sciences, and health sciences (which is the only branch with a level below the mean for
the variable), the same as [32,46]. Thus, the students with a lower level in mathematics are
those who have a higher level of anxiety over the subject. We can affirm that the students
with greater anxiety over mathematical tasks have opted to study a degree in which a lower
level of mathematics is required than in other disciplines, a fact that is in agreement with
the assertions made by [7,20] referring to the tendency of anxious students to avoid taking
courses with a high level of mathematics, thus constraining their options to access other
degrees where there is greater involvement of mathematical knowledge at higher levels.

Regarding the study of anxiety according to the age of the participants, the analysis
reveals that there are differences between younger and older ages. The 19-year-old students
had higher average anxiety (3.28) than the 22-year-olds (2.84). One could therefore conclude
that the anxiety level decreases with age (the same conclusion as [45]) or because the
young students have recently emerged from upper-secondary education, beginning their
university studies where the new level of social or family pressure to achieve a qualification
is higher than when finishing a degree and when one has already taken the subjects
corresponding to mathematics in the degree, thus having already overcome the “fear” or
anxiety that they cause.

This can also be seen in the results of the study according to the degree year being
studied. For the second-year students, we obtained anxiety values higher than the neutral
value, indicating the negative character of this anxiety. For the third-year students, the
opposite is the case: their mathematical anxiety is below the neutral value in almost all
their categories, showing that the higher the cognition level, the lower the anxiety.

The same thing can be deduced from the results obtained according to academic
performance. There is a negative correlation between this and mathematical anxiety, which
concurs with the results from other previous studies [7,8,34,41–43,45,46]. Mathematical
anxiety is related to academic performance via its influence on mathematical ability [20].
Reducing mathematical anxiety in students will have the potential of increasing confidence
in their abilities, their interest and hence also their engagement with the subject. Poor
or low self-concept of one’s own mathematical ability has a stronger effect on increasing
mathematical anxiety than mathematical anxiety has on self-concept [40]. Therefore, better
performance implies less anxiety [45,46], as obtained from our study. The students that
enjoy doing mathematics gain a positive effect on their confidence in their ability, and
confidence and enjoyment are closely linked to student engagement with the subject which,
combined with increased effort, will result in improved performance and further increases
in confidence in their own ability [8].

By way of conclusion, these results about the studied sample subsequent to the
pandemic show that university students (in our case pre-service primary teachers) have a
medium–high level of mathematical anxiety, but this gradually diminishes during their
time at university and studying different mathematics courses that form part of the teaching
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degree. The results also highlight greater average levels of anxiety, being higher in women
than in men and greater in students coming from humanities-based upper-secondary
education. Lastly, the negative relation between anxiety and academic performance reveals
the connection between them as stated by [20].

The present study has certain limitations. The results from the present study cannot
provide evidence about the directionality of the relationship among variables. More
complex designs, of an experimental or longitudinal nature, will be necessary to examine
this aspect properly. Another limitation would be that, in order to improve knowledge of the
determinants of mathematics achievement, other components such as prior achievement,
subject, and environmental features must be considered in further studies. It would also
be interesting to examine the extent to which the affective–motivational variables and
approaches to learning analysed in the present study relate to academic achievement using
another—and deeper—criterion and not just marks as a measure of academic achievement.
Additionally, our findings are limited to the number of participants, the selected research
methodology, and other potential factors specific to this study, such as the time period of
collecting the data after the pandemic and the specific group studied.

Therefore, our conclusions and results are relative to the group studied, according to
the particular characteristics analysed, and cannot be extrapolated to all university students,
nor to all pre-service primary teachers. Further research would have to be done in this
regard to know whether these high levels of anxiety correspond to the time studied after
the pandemic and whether they decrease with the passage of time and return to those of
the normal era.
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