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Abstract. Primary school mathematics education is crucial to building a
strong foundation for students’ mathematical knowledge and skills. Students’
attitudes towards mathematics and the teaching habits of their teachers play
a significant role in their engagement and achievement. Teachers’ perceptions
of primary school mathematics lessons and their understanding of students’
attitudes and teaching habits are critical in designing effective instructional
strategies. In our article, we investigated these areas by conducting research
among primary school mathematics teachers. The main findings are that
mathematics teachers are mostly positive about their students’ attitudes to-
ward mathematics, the atmosphere of their lessons, and their own teaching
methods in terms of suitability.
Keywords: teachers’ perceptions, students’ attitudes, teaching habits, atti-
tudes towards mathematics
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1. Introduction
The role of mathematics teachers is to prepare people who will be enriched with
a sound foundation of mathematical culture in the antechamber of various profes-
sional scientific disciplines. The findings of several studies suggest that teachers’
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perceptions of primary school mathematics lessons are influenced by various fac-
tors, including students’ attitudes towards mathematics, teachers’ beliefs about
student engagement, instructional practices, personal goals, student-teacher rela-
tionship quality, students’ self-efficacy in mathematics teaching and practices in
primary schools. Teachers’ beliefs about students’ attitudes towards mathematics
and their instructional practices can significantly impact students’ engagement and
attitudes towards the subject. Positive teacher attitudes, enthusiasm, and effective
instruction are associated with higher student engagement and positive attitudes
towards mathematics.

According to Voss et al. [17] teachers’ beliefs about mathematics, their teaching
experiences, and the students’ skills and attitudes toward mathematics all had an
impact on how they perceived mathematics teaching. Voss et al’s research with
328 mathematics teachers investigated mathematics teachers’ beliefs about the na-
ture of knowledge (epistemological beliefs) and about the teaching and learning of
mathematics. The survey results showed that constructivist beliefs were positively
connected to instructional quality and student accomplishment, while cognitive
activation potential mediated the association between teacher beliefs and student
achievement. Teachers’ beliefs about mathematics and the teaching and learning
of mathematics might “influence how they interact with students in the classroom,
thus affecting the quality of their instruction and, in turn, students’ learning out-
comes” [17].

Dowker [8] identified several teaching habits that are conducive to creating
a positive learning environment in mathematics, including creating a supportive
classroom atmosphere, using interactive teaching methods, and providing individ-
ualized feedback to students. Many variables influence the practice of mathe-
matics education, such as beliefs and attitudes towards mathematics education.
Baier [1] investigated the predictive validity of mathematics teacher characteristics
(cognitive ability, personality, professional knowledge, beliefs about teaching, and
enthusiasm for teaching) on instructional quality (learning support, classroom dis-
ruptions, and cognitive activation) as rated by their students in a study focusing
on mathematics teachers. Regardless of other relevant predictor variables, they
discovered that extraversion was positively connected with learning assistance, but
conscientiousness was significant for classroom discipline.

According to Campbell’s [5] research, teachers’ knowledge and views are po-
tentially interconnected and influence teaching practice, which influences student
accomplishment. The study’s findings demonstrated a statistically significant as-
sociation between teachers’ knowledge and students’ performance, and the study
emphasizes the significance and power of teachers’ beliefs, particularly when spe-
cific ideas interact with teachers’ mathematical knowledge. Campbell contends
that mathematics knowledge alone is insufficient for effective instruction. Atten-
tion must be made to both teachers’ mathematical knowledge and teachers’ ideas
about teaching and learning mathematics in order to improve successful mathe-
matics teaching.

Leavy et al.’s [13] investigation examining prospective primary teachers’ per-
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ceptions of their own competence in teaching mathematics and the elements that
shape those perceptions shed light on how supportive relationships might influence
students’ attitudes about the mathematics. A study on student and teacher im-
pressions of the quality of the student-teacher interaction was undertaken by [14].
The research focused on the interactions between the ten mathematics teachers
and 336 middle school students in the fifth and sixth grades. The authors used
a five-step hierarchical multiple linear regression to examine teacher and student
factors related to students’ quality of relationships with their teachers. Analyses
revealed that “teachers’ student relationship perceptions positively predicted their
students’ perceptions, and the students’ reports of their mathematics interest and
self-efficacy positively predicted teacher relationships” [14].

According to Beswick [2], the interaction patterns and pedagogical choices made
by teachers in math classes are influenced by their views. The need for a greater
comprehension of instructors’ knowledge of and attitudes toward student engage-
ment has been acknowledged. This knowledge may also extend to the best ways
to change these attitudes and thereby affect pre-service and in-service teachers’
practices [4].

The relationship between instructor enthusiasm and instructional behaviors was
examined by Kunter et al. [12]. They discovered that the perception of teacher ex-
citement as a crucial component of successful mathematics instruction is shared by
both students and teachers. Their distinguished teachers’ passion for mathematics
as a topic stems from their passion for mathematics as a subject to be taught. Ques-
tionnaires were utilized to evaluate the teaching practices and zeal of the teachers
from the viewpoints of both the teachers and the students. According to structural
equation modeling, teachers who were more passionate about their work displayed
better instructional behavior that was both self-reported and student-rated. In
contrast, instructors’ self-reports but not students’ evaluations of instructional be-
havior were predicted by teachers’ excitement for mathematics as a topic [12]. A
micro-longitudinal study of students’ self-efficacy in learning a new mathematical
topic was conducted by Street et al. The authors discovered that “(a) students’
self-efficacy changed across lesson sequences; (b) there were differences in students’
self-efficacy starting points and changes depending on perceived task difficulty and
grade; and (c) there was more individual variation in self-efficacy starting points
and changes in association with harder tasks” [16].

According to Hannula [10], empirical research on beliefs in mathematics reveals
a general pattern in which positive and negative beliefs are connected to one an-
other, to positive and negative emotions, and to positive and negative motivation
[11]. In their study, Di Martino and Zan [6] examined how students define their
own relationship with mathematics and discovered similar correlations. They gath-
ered 1600 essays with the subject “me and mathematics” from students in grades
1 through 13. According to their analyses, a negative emotional state was con-
sistently associated with either a low self-esteem (low perceived competence) or a
negative belief about mathematics (instrumental).

Di Martino and Zan [7] contend that attitudes toward mathematics are multi-
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faceted entities with emotive, cognitive, and behavioral elements. These attitudes
are formed and impacted by a variety of elements, such as the beliefs of the teach-
ers, their methods of instruction, and the setting of the classroom. Some research
suggest a causal relationship between instructors’ affective beliefs and their class-
room behavior. This method can occasionally produce paradoxical outcomes; for
instance, the issue of the discrepancy between instructors’ professed beliefs and
their actions is well-known [6].

2. Methods
To achieve the research objectives, we used a single-group quasi-experiment. Our
research was conducted on a sample of Hungarian upper primary school (Grade 5–9)
mathematics teachers in Slovakia. By the term “Hungarian in Slovakia”, we mean
residents of Slovakia whose citizenship is Slovak and their nationality is Hungarian.
According to the 2021 census data, 7.75% of the population in Slovakia (422,065)
is of Hungarian nationality [15]. They have been provided with education in the
Hungarian mother tongue at all levels of education, from kindergarten to university.
Of these educational institutions, we targeted in our research the mathematics
teachers who taught in primary school. As researchers at the only Hungarian-
language university in Slovakia and not least as lecturers of the next generation
of mathematics teachers, we have a duty to examine the opinions, attitudes, and
perspectives of the mathematics teachers who are currently teaching so that we
can respond to the challenges of the present.

As a research tool, an online questionnaire using Google Forms was performed
in March 2023. The online questionnaire sent to schools was completed by 115
teachers. Four of them were not included in the target group, so further analyses
were based on data from 111 questionnaires. The vast majority of the respon-
dents (95.5%) have a tertiary qualification in mathematics, with five teachers with
non-mathematics degrees who teach mathematics in their school. On average, re-
sponding teachers have 20.8 years (SD 10.9 years) of professional experience in
terms of years taught. The sample is not representative. There is no precise in-
formation about the Hungarian mathematics teachers in Slovakia. However, we
can estimate their number by examining the number of schools and the weekly
lesson plan stated in the curriculum. Using this method, the research indicates
that there should be around 200 mathematics teachers teaching in Hungarian at
primary schools in Slovakia. Therefore, the data collected covers approximately
half of the mathematics teachers. This number cannot be significantly higher, as
there is a constant demand for mathematics teachers, especially in rural schools.
The responses were analyzed and evaluated using IBM SPSS version 27 software.

In accordance with the aims of the research, the questionnaire asked for teachers’
perceptions of primary school mathematics lessons in terms of students’ attitudes
and teaching habits. The questionnaire included 25 questions divided into 4 groups:

(1) teacher’s perception of students’ attitudes,

161



Annal. Math. et Inf. P. Csiba, Z. Fehér, L. Jaruska, Sz. Svitek, M. Vontszemű

(2) questions about the way the mathematics lessons are taught,

(3) teacher’s self-evaluation/self-efficacy,

(4) and questions regarding the flow.

Most of the questions were answered on a four-point Likert scale; two questions
had a test response selected from the given list of possibilities. In this paper, we
will therefore analyze topics (1) and (2), which cover 14 of the 25 questions. It is
difficult to reach such a large sample of the studied population, so in the original
25-question questionnaire we asked a broader range of questions, covering several
areas.

3. Results
In the questionnaire, which was divided into two groups of questions, we inquired
about the perceptions of mathematics teachers in upper elementary schools where
Hungarian is used as the language of instruction. The first group of questions in-
quired about the opinions of the teachers’ students, while the second group inquired
about the teaching of mathematics.

In terms of years taught, the teachers who responded had the least 1 year
and the most 40 years of professional experience. While 14.4% of the respondents
could be considered early-career teachers (1–5 years of experience), the majority
had several years of experience, and two-thirds of them had been teaching for more
than 16 years. In terms of subject combinations, physics (26.1%) and computer
science (18.0%) are the most common subjects, with chemistry (14.4%), biology
(9.9%), and Hungarian language and literature (6.3%) being the second subjects
chosen alongside mathematics.

The responding teachers obviously teach in upper grades (5–9), but ten of them
also indicated lower grades. Due to the compulsory number of lessons, the majority
of the teachers are teaching in several grades, with 12.6% of those teaching mathe-
matics in only one grade. 31.5% of the 111 teachers have only mathematics lessons;
46.8% of teachers have more than half of their compulsory lessons in mathematics;
the rest have less than half of their lessons devoted to mathematics.

4. Evaluation of responses
The first set of queries inquired about how teachers perceive students’ attitudes
toward mathematics. The first three questions were on a 4-point Likert scale, and
two questions allowed teachers to choose from the options offered (more than one,
if needed). Table 2 contains a summary of the responses.

According to the teachers, approximately 2/3 of their students prefer (64%) and
find (62.2%) mathematics interesting, while a much higher percentage of students
find the teacher’s own lessons interesting (88.3% positive). This is typical of the
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Table 1. Cronbach’s Alpha.

Dimension A1, A2, A3 B1, B2, B3
(subjective
opinions)

B4, B5, B6, B7, B8
(more factual)

No. of items 3 3 5
Cronbach’s Alpha 0.779 0.627 0.381

Table 2. Questions A1–A3 on Likert scale.

Question not at all rather not rather yes very
A1 – math
popularity

0 40 71 0

A2 – mathematics
(as subject) is
interesting

0 42 69 0

A3 – mathematics
lessons are
interesting

0 13 90 8

responses to the questionnaire, with respondents being presumably subjective in
their self-assessment.

Most of the teachers (82) answered that their students find mathematics diffi-
cult, but at the same time, the mathematics lessons are interesting (60 answers),
which are of course not mutually contradictory (Figure 1). More respondents said
that mathematics is necessary (44) than unnecessary (19), and more said it is useful
(35) than useless (10).

Teachers reported mostly positive opinions about mathematics lessons, saying
that their students generally find the lessons interesting, funny, fun, and enjoyable
(Figure 2). The second most common response was that the lessons were also
tiring.

There were 9 questions on the teaching of mathematics in the questionnaire.
It can be observed that the questions that refer to the teacher’s work and thus
indirectly evaluate the teacher were typically answered positively. This is basically
what we expected, which is typical for such questionnaires. In other words, the
teachers consider that mathematics is taught well, as they take into account the
students’ knowledge and solve corresponding problems, which are mostly interest-
ing for the students and are carried out in a good atmosphere (B1, B2, and B3
questions, Table 3).

Further answers reveal the extent to which teachers use different didactic meth-
ods. Group work obviously cannot be used in every lesson, but it is apparent that
6.3% of teachers never use it. On the other hand, everyone mentioned the use of
teaching aids, with the majority using them frequently in their lessons. Encourag-
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Figure 1. Answers to question: “According to students, mathe-
matics is . . . ”

Figure 2. Answers to question: “According to students, mathe-
matics lessons are . . . ”

Table 3. Questions B1–B3 on Likert scale.

Question not at all rather not rather yes very/always
B1 – atmosphere of the
lessons

0 2 88 21

B2 – difficulty of tasks 0 11 80 20
B3 – interesting “stuff” 0 11 84 16
B4 – group work 7 83 21 0
B5 – teaching aids 0 41 68 2
B6 – competition 5 55 50 1
B7 – homework 2 22 53 34
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ing pupils to compete can also contribute to the effectiveness of lessons; it is used
by 95.5% of teachers, of whom almost half use it frequently. Assigning homework is
also traditionally part of mathematics lessons, with 30.6% of teachers using it in all
classes. Two teachers never use it and 22 only sometimes, which could be related
to the ability of the students in the class. Competitive tasks (question B8) are
mostly composed of more demanding tasks than the required curriculum and are
more difficult and challenging for the majority of students. 40.5% of the responding
teachers also use competitive tasks in their lessons. 19 of the teachers (17%) do
not have extracurricular activities outside their class; the others do so. Most of
them (75%) regularly provide preparation for competitions, as well as workshops
(52%), tutoring (26%), and some of the teachers have more than one of these ex-
tracurricular activities, e.g., running a workshop, preparing for a competition, and
tutoring.

Cluster analysis. Based on the teachers’ responses, we tried to identify the
typical, characteristic answers for each group of questions. Cluster analysis was
used to cluster the teachers. For each group of questions, 3-4 clusters of typical
answers were identified. The main question of group A was “What does the teacher
believe about the opinions of his or her students?” In this case only questions A1,
A2, and A3 were analysed, because A4 and A5 are open-ended questions. With
the analysis we identified three typical groups of teachers whose students tend to
dislike mathematics and find it less interesting but whose own mathematics lessons
are considered more interesting by their students. This cluster included 30.6% of
teachers, with the majority of teachers (62.1%) in the second cluster (Figure 3).
Here, the answer to the three questions was ’rather yes’, i.e., they rather like
mathematics and find it rather interesting, and similarly, the teacher’s lessons are
rather interesting. The analysis placed the remaining teachers (7.2%) in the third
group, with students finding their lessons very interesting, preferring mathematics,
and finding them interesting.

Based on the questions regarding mathematics lessons (B1–B8), cluster analysis
was used to create 4 groups, 3 of roughly equal size and one smaller. In all 4
groups, the typical answers to the first 4 questions (B1, B2, B3, and B4) are the
same. Teachers tend to agree that the lessons are in a good atmosphere, the tasks
they deal with are of appropriate difficulty and mostly interesting, and group work
is used only occasionally in lessons.

The difference between the clusters can be seen in the other 4 questions (B5–B8)
(Figure 4). Teachers in the first cluster often use teaching aids but only sometimes
encourage their students to compete and only sometimes give homework, but they
do solve competitive tasks in class. This is the smallest group, with 18 (16.2%)
participants. For the second cluster (28.8%), it is typical that they use fewer
teaching aids, often encourage competition in the classroom, and give homework
in every class, but do not usually solve competitive tasks. The third group (27.0%)
typically uses teaching aids frequently, gives homework, and does competitive tasks,
but uses competition between the students less often. The fourth group (27.9%) is
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typically observed to use aids frequently, to encourage competition in the classroom,
to give homework frequently, and to solve competitive tasks.

Figure 3. Students’ opinions on mathematics: A1 – math popu-
larity, A2 – math is interesting, A3 – math lessons are interesting.

Figure 4. Use of methods in mathematics lessons, B5 – use of
tools, B6 – competitions, B7 – homework tasks, B8 – problems.
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5. Discussion
The purpose of our research was to obtain a more complete picture of teachers’
perceptions of their students in mathematics education at the elementary level. In
addition, we sought responses from as many experienced teachers and active teach-
ers as feasible. Although some of the teachers who completed the questionnaire
had “only” a few years of experience, the vast majority had more than 10 years
of professional experience, as shown in the Results section. We have analyzed the
opinions of teachers with a significant amount of relevant experience, and we have
reached roughly half of the targeted teachers. From these perspectives, our survey
was successful.

Questions A1, A2, and A3 were about the popularity of mathematics. At
first glance, one might presume that the majority of student’s dislike mathematics
and do not find mathematics classes to be particularly engaging. We examined
these concerns from the perspective of the teachers. In the A1 question, we only
inquired about the preference for mathematics as a discipline, and as a consequence,
teachers believed that their students preferred mathematics. This may appear to
contradict the assumption at first glance. This view did not change in response to
questions A2 and A3, which asked, “How interesting is mathematics?” and “How
interesting is mathematics class?” A3 was a separate question on the teacher’s
own mathematics lesson on purpose, as we were interested to see if there would
be a difference in perception. As anticipated, teachers rated their own lessons
as even more engaging than mathematics in general, with the maximum number
of positive responses increasing. Overall, teachers viewed the attitudes of their
students toward mathematics as positive.

Several options were presented to teachers in questions A4 and A5 regarding
their students’ perceptions of mathematics and their mathematics lessons. These
results align more closely with the more pessimistic assumptions about the pub-
lic’s perception of mathematics. The majority of responses to question A4 were
negative, including “difficult” and “challenging.” The majority of teachers do not
consider mathematics to be easy, but they prefer to view it as “necessary.” This
was the third most common response, which also has a negative tone, as it could
be interpreted as implying that mathematics is a subject that must be learned.
In the responses to the A5 question about their own lessons, “interesting” is once
again the most prevalent descriptor, but “tiresome” is the second most common,
suggesting that negative feelings are evoked when mathematics is mentioned. The
preponderance of comments on this item are negative.

Questions B1–B8 were concerned with the teaching aspect of mathematics.
Question B1 was about the atmosphere in the lessons, to which teachers gave over-
whelmingly positive answers. Question B3 also revealed that the vast majority of
respondents attempt to engage in interesting activities. If this is indeed the case,
they provide an excellent foundation for students to cultivate a positive attitude
toward mathematics. Positive emotions and motivation, according to research by
Hannula [9, 11], play a crucial role in the development of students’ positive per-
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ceptions of mathematics. Lessons with a good atmosphere elicit positive emotions
in students, and interesting lessons can motivate them, hopefully fostering their
attitudes towards mathematics.

Dowker [8] found that interactive teaching methods also contribute to positive
perceptions. The next two questions focused on teaching methods. Questions B4,
B5 focused on the use of group work and teaching aids. The first part of the
result is not surprising, as expected the vast majority of trainers use teaching aids.
However, the majority of teachers rarely or never use group work in their lessons,
which is lower than expected. This may be due to the fact that group work was
not an integral part of education twenty years ago. In addition to less group work,
their teaching methods may contain other deficiencies.

Questions B2, B7, and B8 were for mathematics problems. In order: teachers’
perceptions of whether students do tasks of appropriate difficulty for their level
of knowledge, whether they are given homework, or whether they do competitive
tasks in class. In B2, the vast majority of teachers consider that students do
appropriate tasks in class. According to Bobis et al. [3], appropriate tasks are also
essential because the more concrete and relevant an example is to real life, the
more easily students can comprehend it. Moreover, performance improves with
the degree to which assignments are understandable and approachable. Regularly
presenting students with tasks that appear insurmountable and unsolvable can be
demotivating. According to the responses to question B7 show that the majority
of teachers assign homework to students. Question B8 deals with the prevalence
of tasks in lessons that also occur in competitions. The majority of competition
tasks are not straightforward practice exercises but rather require critical thinking
and problem-solving. Emotions, curiosity, and motivation play an important role
[9]. 40% of respondents answered yes to this question. Even though this is not a
majority, it is a significant percentage for primary education.

6. Conclusion
The results of our survey indicate that, in general, teachers have positive per-
ceptions of their students’ attitudes toward mathematics. Teachers think their
students find mathematics fascinating, and their own teachings even more so. In
addition, they were generally pleased with their mathematics classes, the atmo-
sphere of the classes, and the teaching methodologies. They believe that they
assign appropriate-difficulty tasks to their students. According to Hannula [10],
this amounts to a positive outcome. Positive emotions can contribute to the de-
velopment of a positive attitude toward mathematics as a result of a positive en-
vironment, a sense of accomplishment after solving the right problems, and the
use of appropriate teaching techniques. Positive emotions and motivation on the
part of the teachers reflect teacher enthusiasm, which, according to [12], is a cru-
cial component of effective mathematics teaching. It is important to note that
teachers could only answer the questions in general terms, i.e., they reflected their
average opinion of a class or group of students. There may be considerable dif-
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ferences between classes as well as within classes in terms of students’ knowledge
and abilities. In addition, family background, financial and social circumstances,
and even the disadvantaged situation of individual pupils, should be taken into ac-
count. Furthermore, since our survey was conducted within the constraints of the
online space, it is assumed that, for example, face–to–face interviews could provide
additional valuable information on the subject.
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