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Abstract: In this research work, the attitude towards mathematics of 194 fifth grade students is
studied. Additionally, the arithmetic mean between teachers' beliefs about mathematics teaching and
students' attitudes is studied. The Mathematics Attitude Scale (MAS) is used to measure students'
attitudes. The Mathematics Teaching Efficacy Belief Instrument (Mtebi) is used to measure the
teachers' efficacy beliefs. The results indicate that students have a favorable level of attitude towards
mathematics. The confidence factor has higher scores. The study of means indicates that students
with a higher attitude have mathematics teachers with greater teachers' self-efficacy in teaching
mathematics. Teachers should consider attitude as an important factor in student cognitive
development.
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Resumen: En este trabajo se estudia la actitud hacia las matematicas de 194 estudiantes de quinto
grado. Adicionalmente, se estudia las medias aritméticas entre las creencias de la ensefianza de las
matematicas de los profesores y la actitud de los estudiantes. Se utiliza la Escala de Actitud hacia las
Matematicas (EAM) para medir la actitud de los estudiantes. El Instrumento de Creencias de Eficacia
en la Ensefianza de Matematicas (Mtebi, por su sigla en inglés) se utiliza para medir las creencias de
eficacia de los profesores. Los resultados indican que los estudiantes tienen una actitud positiva hacia
las matematicas. El factor confianza tiene puntuaciones mas altas. El estudio de las medias indica que
los estudiantes con mayor actitud positiva tienen profesores de matematicas con mayor autoeficacia
de la ensefianza de las matematicas. Los profesores deben considerar a la actitud como un factor
importante en el desarrollo cognitivo del estudiante.
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Resumo: Nesta investigacdo se estuda a atitude em relacdo a matematica de 194 alunos do quinto
ano. Adicionalmente, s@o estudadas as médias aritméticas entre as crencas do ensino de matematica
dos professores e a atitude dos alunos. A Escala de Atitude em relacdo & Matematica (EAM) é usada
para medir a atitude dos alunos. O Instrumento de Crencas de Eficacia do Ensino de Matematica
(Mtebi, por sua sigla em inglés) é usado para medir as crencgas de eficacia dos professores. Os
resultados indicam que os alunos apresentam uma atitude positiva em relagdo a matematica. O fator
confianga tem pontuagdes mais altas. O estudo das médias indica que os alunos com atitude mais
positiva possuem professores de matematica com maior autoeficacia no ensino de matematica. Os
professores devem considerar a atitude como um fator importante no desenvolvimento cognitivo do
aluno.
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Learning math became a challenge for most of the students. Lack of motivation or learning
difficulty causes many students to say “I am not good at math” before they even try to solve math
problems. This general problem is considered a matter of attitudes towards mathematics rather than
the lack of skills (Colomeischi & Colomeischi, 2015). Bausela (2018) also indicated that a large
number of schoolchildren experience difficulties in mathematics.

Some researchers emphasized the importance of studying students’ attitude towards
mathematics (e.g., Aiken, 1970; Auzmendi, 1992; Hourigan & Leavy, 2019; Ursini & Sanchez,
2008). It is recognized that the role of motivation and emotions is crucial for learning (Kim, Park &
Cozart, 2014). When students lack motivation, their learning process rarely begins, and when students
feel desperate, their learning process is easily interrupted (Bandura, 1986; Schunk, 1991).

Besides, Aiken (1970) indicated that attitude is a disposition or tendency learned by an
individual to respond positively or negatively to some object, situation, concept or another person.
Neale (1969) also defined attitude towards mathematics as an aggregate measure of the likes or
dislikes of mathematics, a tendency to participate in or avoid mathematical activities, the belief that
one is good or bad at mathematics, and the belief that mathematics math is useful or useless.

Several researchers indicated that students should have a positive attitude towards
mathematics, since it influences their academic performance in mathematics (e.g., Bazan, Espinosa
& Farro, 2001; Figueroa et al., 2012; Salaya, 2006). However, some researchers showed that students
at all levels of education often have negative attitudes towards mathematics (e.g., Boaler, 1997,
Michaluk, Stoiko, Stewart, & Stewart, 2018). However, it is important that students have positive
attitudes towards mathematics, since attitudes affect their academic performance and behavior
(Cueto, Andrade & Leon, 2003).

Moreover, in the belief construct, Bandura (1977) indicated that the belief that people have
are their own abilities to carry out appropriate behaviors, in a way that allows them to successfully
achieve a goal. A person's self-efficacy can influence the effort they make in a given situation and
how long they persist in a given task (Goddard, Hoy, & Woolfolk, 2004). Expectations determine
how much effort people will expend and how long they will persist to face obstacles and aversive
experiences. The stronger the perceived self-efficacy, the more active the efforts will be.

Taking into account Bandura's theory (1977; 1997), studies of teachers' efficacy beliefs have
been based on two separate dimensions (Hassan & Hassan, 2012). The first dimension, teaching self-
efficacy, represents a teacher's belief in their abilities and capabilities to be an effective teacher. The
second dimension, the expectation of teaching outcomes, is a teacher's belief that effective teaching
can achieve good student learning, regardless of external factors such as family environment, family
background, and the influence of parents (Swars, Hart, Smith, Smith and Tolar, 2007).

Several researchers have studied the attitude towards mathematics of students (e.g., Recber,
Isiksal, & Kog, 2018; Shahid & Ullah, 2008). Besides, other researchers studied the influence of
teachers' beliefs on students' attitudes (e.g., Chang, 2015).
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Nicolaidou and Philippou (2003) studied the relationships between students' attitudes towards
mathematics, self-efficacy beliefs, and problem solving (academic achievement). In a sample of 238
fifth-grade students, the authors found that there is a significant relationship between attitudes and
academic achievement; and a stronger relationship between efficacy and academic achievement.
Attitudes and efficacy were also correlated and both predicted academic achievement in problem
solving. However, efficacy was a more powerful predictor than attitudes.

Shahid and Ullah (2008) with a sample of 685 tenth-year high school students applied the
mathematical attitude scale of Fennema and Sherman (1976). The authors indicated that the success
of students in mathematics depends on the attitude towards mathematics. They also indicated that
attitude influences students' participation rate in math class.

Mohamed and Waheed (2011) studied the attitude towards mathematics. A total of 200 high
school students were administered a questionnaire to find out their attitudes towards mathematics, the
students answered questions about their personal confidence in mathematics and the perceived
usefulness of mathematics. The authors founded that attitude is a factor that influences students'
academic achievement in mathematics. Additionally, the results show that students have a positive
attitude towards mathematics.

Chang (2015) examined the relationships between the efficacy beliefs of fifth grade teachers
with the self-efficacy and mathematical performance of their students. Using a sample of 1,244
students and 58 teachers, the authors found that the efficacy beliefs of mathematics teachers have a
significant influence on students' self-efficacy and academic achievement in mathematics.

Attitude towards mathematics is a construct that plays an important role in mathematics
education (Zan & Di Martino, 2007). Besides, Charalambous, Philippou and Kyriakides (2008)
emphasized the importance of studying the construct of beliefs about the efficacy of mathematics
teaching since it is related to the academic performance of students. In this context, this research
focuses on the study of the attitude towards mathematics of fifth grade students in Primary Education.
Additionally, the means between the attitude towards mathematics of fifth grade students and the
belief in the self-efficacy of mathematics teaching held by mathematics teachers are studied. Unlike
other studies, this paper will study five factors of the attitude of mathematics and the beliefs of the
efficacy of teaching mathematics.

We defined three questions to fulfill the purpose of the investigation:

1. What is the level of the attitude towards mathematics of the fifth-grade students of

primary education?

2. Are there significant differences between the five factors of the attitude towards

mathematics of students in the fifth grade of primary education?

3. Is there a correspondence between the high means of the mathematics teaching efficacy

belief and the attitude towards mathematics of the fifth-grade students?

Method

Participants

The participants in this study corresponded to fifth-grade students from five primary education
in the city of Tarragona, Spain, in the academic period 2019-2020. Participation was voluntary and
anonymous. The sample of this study corresponds to n = 194. The students are in the fifth grade
(approximately 9 to 11 years old). Besides, there is a sample of grade level teachers (classroom) to
whom the test was applied, specifically there are 8 teachers (mathematics) of the 5th grade of primary
education.
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Instruments

For this research, we used two instruments: 1) the Attitude towards Mathematics Scale (AMS)
by Auzmendi (1992) was applied to fifth grade students; 2) the Mathematics Teaching Efficacy Belief
Instrument (Mtebi) for teachers (Enochs, Smith & Huinker, 2000), was applied to mathematics
teachers.

The Attitude towards Mathematics Scale (AMS) allows a comprehensive analysis of the
attitude towards mathematics for students, collecting the most significant factors for its study
(Auzmendi, 1992). The AMS consists of 25 items on a five-point Likert scale that measures from one
(totally disagree) to five (totally agree). As in the Mtebi, the third element of the Likert scale, which
was in the original version of the AMS, was eliminated. The AMS establishes five factors: liking (4,
9, 14 and 24), anxiety (2, 3, 7, 8, 12, 13, 17, 18 and 22), motivation (5, 10 and 25), utility (1, 6, 15,
16, 19 and 21) and confidence (11, 20 and 23). Ten of the items on the AMS have an inverse score
(2, 5,7, 10, 12, 15, 16, 17, 22 and 25). Responses to these items should be inverted before being
added to the total AMS score. To obtain the partial result for each factor, the scores obtained in the
corresponding items are added.

The Stebi (adapted Mtebi) has two forms: for teachers in training and for teachers in service
(Enochs & Riggs, 1990). In this research, the Mtebi was adapted for in-service teachers, the questions
were reformulated in the present tense. Several researchers used the MTEBI in in-service teachers
(e.g., Liu, Jack, & Chiu, 2007; Segarra & Julia, 2020; Swars, Daane & Giesen, 2006; Takunyaci, &
Takunyaci, 2014). The Mtebi consists of 21 questions on a five-point Likert scale that measures from
one (totally disagree) to five (totally agree). As in (Liu et al., 2007; Segarra & Julia, 2020), the third
element of the Likert scale, which was in the original version of MTEBI, was removed to encourage
teachers to indicate a level of certainty. The MTEBI is made up of two subscales. The first is the
Personal Mathematics Teaching Efficacy or Teaching Self-Efficacy (PMTE) subscale, which is made
up of 13 items (2, 3, 5, 6, 8, 11, 15, 16, 17, 18, 19, 20 and 21). The other subscale is the Mathematics
Instructional Outcome Expectation (MTOE), which is made up of 8 items (1, 4, 7, 9, 10, 12, 13, and
14). Eight of the PMTE items have an inverse score (3, 6, 8, 15, 17, 18, 19 and 21). Responses for
these items should be reversed before being added to the total PMTE score.

Procedure

The two instruments Mtebi and AMS were delivered to the directors of each educational
institution. Subsequently, the principal was in charge of passing the mathematics teaching
effectiveness beliefs test (Mtebi) to the mathematics teachers in each classroom, in this test the
teachers had 20 minutes to answer the 21 questions. The attitude towards mathematics test (AMS)
was delivered to each classroom tutor, so that after the respective authorization of the legal
representatives, the test could be applied. They had 40 minutes to answer the 25 questions. For the
application of the AMS, the respective accompaniment to the tutors was carried out in order to
guarantee the control of the application of the instrument.

Data analysis

This research is a quantitative study. To determine the reliability of the results obtained, the
internal consistency of the scales was analyzed with Cronbach's alpha test (Cronbach, 1951). Table 1
shows the Cronbach's alpha coefficients of the AMS and its five factors (liking, anxiety, motivation,
usefulness and confidence). In addition, Table 1 shows the Cronbach's alpha coefficients for the Mtebi
and its two subscales (PMTE and MOTE). George and Mallery (2003) provided the following general
rules for Cronbach's alpha (o> 0.9 — Excellent; o> 0.8 — Good; o> 0.7 — Fair; a> 0.6 — Questionable;
o> 0.5 — Poor; and a <0.5 - Unacceptable). In the case of the motivation and confidence factors, the
Cronbach's alpha value is bad, this fact is caused because these two factors are less differentiated and
specific (Auzmendi, 1992). In addition, it must be considered that both scales are composed of three
items and that the internal consistency found through the Cronbach's a method tends to be lower if
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the number of items in an instrument is reduced (Auzmendi, 1992). It is important to note that
Cronbach's alpha for the total AMS is good and for the total Mtebi it is excellent.

All descriptive and inferential statistics calculations were performed using the R programming
language. Graphics were generated in R Studio and Microsoft Excel.

Table 1.

Cronbach's alpha values

Scales / Factors a-Cronbach
AMS (Students) .89
Pleasure g2
Anxiety 81
Motivation .58
Utility .67
Confidence 51
MTEBI (Teachers) 91
PMTE .85
MTOE 71

Results

Question 1. What is the level of the attitude towards mathematics of the fifth grade students of
Primary Education?

This section studies the results of the AMS and each of the five factors. To measure the AMS
and its factors, it is essential that when assigning the numerical scores to the answers, it is taken into
account whether the statement is in a positive or negative sense. Table 2 shows the criteria used to
classify these variables as positive and negative. To perform the criteria in Table 2, the reference by
Ursini and Sanchez (2019) was analyzed.

Table 2.

Variable level

Arithmetic mean  level
1.00-2.50 Negative
2.51-4.00 Positive

The results indicate that the arithmetic mean of the attitude towards mathematics is 3.07.
Considering the values in Table 2, we can affirm that the attitude towards mathematics is positive in
86 % of the fifth-grade students of primary education. However, 14 % of the participants have a
negative attitude towards mathematics. Next, the arithmetic mean scores of each of the AMS factors
are studied.

Pleasure factor. Table 3 shows the scores of the arithmetic means and standard deviations
obtained in the four questions of the pleasure factor. In this factor, students obtain a mean score of
2.64 (SD = .77). 54 % of students have a positive liking for mathematics. However, it must be
considered that a large percentage have negative liking towards mathematics (46 %). The arithmetic
mean score obtained in this factor is lower than the arithmetic mean scores obtained in the AMS (2.64
<3.07). Note that the highest score is question 14 with a mean of 2.96. On the other hand, question 9
obtains the lowest score of the mean of 2.22.
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Table 3.

Pleasure factor towards mathematics

N° Items M DE
4 Using mathematics is fun. 2.77 1.02
9 I enjoy talking to others about mathematics. 2.22 1.07
14 Mathematics is enjoyable and stimulating to me. 2.96 1.02
24 If 1 had the chance, I would enroll in more mathematics 2.38 1.03

courses than are required.

Anxiety factor. Table 4 shows the arithmetic mean scores and standard deviations obtained
for each anxiety factor question. In this factor, students obtain a mean score of 3.08 (SD = .63). The
value of the mean score corresponding to the anxiety factor is higher than the arithmetic mean score
for the attitude towards mathematics (3.08 > 3.07). In this factor, it should be taken into account that
the scale is coded so that the higher the score, the lower the anxiety (Flores & Auzmendi, 2015).
Considering the mean and the type of coding of this scale, it can be said that the students have a low
level of anxiety. It is important to highlight that question 18 has a lower score with an arithmetic
mean of 2.82; question 22 has a higher score (M = 3.27).

Table 4.
Anxiety factor towards mathematics
N° Items M ED
2 I am pretty bad at mathematics. 3.14 0.91
3 Studying or working with mathematics does not scare me at 3.25 0.99
all.
7 Mathematics is one of the subjects that | fear the most. 3.30 0.96
8 I am confident when | face with a mathematics problem. 3.24 0.87
12 When | face a mathematics problem, | feel unable to think 3.09 0.96
clearly.
13 | am calm when I face with a mathematics problem. 2.96 0.96
17 Working with math makes me feel nervous. 3.21 1.01
18 | do not get upset when | have to work on mathematics 2.82 1.13
problems.
22 Mathematics makes me feel uncomfortable and nervous. 3.27 0.97

Utility factor. Table 5 shows the arithmetic mean scores corresponding to each of the utility
factor questions. The mean score for this factor is 3.01 (SD = .58). The value of the mean score of
this factor is lower than the arithmetic mean score of the AMS (3.01 <3.07). Considering Table 2, we
can affirm that the students responded in a positive sense about the utility. In this factor, the highest
score (M = 3.40) was obtained in question 6 and the lowest score (M = 2.52) in question 19. Table 5
shows that, in all the questions, the students give an answer in positive sense.
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Table 5.
Utility factor towards mathematics
° Items M DE
1 I consider mathematics to be a very necessary subject in my 3.53 0.79
studies.
6 I want to get a deeper understanding of mathematics. 3.40 0.84
15 1 hope to have little use of mathematics in my professional 3.16 1.02
life.
16 | consider that there are other subjects more important than 2.56 1.07
mathematics for my future profession.
19 1 would like to have an occupation in which | had to use 2.52 1.03
mathematics.
21  For my professional future, mathematics is one of the most 291 0.98

important subjects | have to study.

Motivation factor. Table 6 shows the arithmetic mean scores and the standard deviations of
the scores given for the motivation factor questions, with a mean score of 3.18 (SD = 0.70). The
arithmetic mean score of this factor is higher than the arithmetic mean score of the AMS (3.18 >
3.07). 79 % of students responded positively to the motivational factor questions. In this factor, the
highest score of the arithmetic mean is in question 25, followed by question 5, and the question with
the lowest score is 10. Table 6 shows that, in all the questions, the students give a positive answer.

Table 6.
Motivation factor towards mathematics
N° Items M DE
5 Mathematics is too theoretical to be of any use to me. 3.19 1.04
10  Mathematics can be useful for those who decide to pursue a 3.04 1.10
"science" degree, but not for the rest of the students.
25  The topics taught in math classes is very uninteresting. 3.23 0.99

Confidence factor. Table 7 shows the values of the arithmetic mean scores corresponding to
the questions of the confidence factor. The average score obtained by the students in this is 3.44 (SD
=.55). The value of the score of the mean of this factor is higher than the score of the arithmetic mean
of the AMS (3.44 > 3.07). Besides, 79 % of the students answered the questions of this factor in a
positive sense. Question 23 has the highest score, followed by question 11. Finally, there is question
20 with a lower arithmetic mean score. Table 7 shows that, in the three questions, the students give
an answer in the positive sense.

Table 7.

Confidence factor towards mathematics

N°  Items M ED

11 Having good mathematics skills will increase my job 3.46 0.85
prospects.

20 It gives me great satisfaction to be able to solve 341 0.91
mathematics problems.

23 If I set my mind to it, I think | would master the 3.49 0.87

mathematics well.
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Question 2. Are there significant differences between the five factors in fifth-grade students'
attitude toward mathematics?

To carry out the study, the total score of the questions for each factor obtained by each
participant was calculated (the total score is averaged by the number of items rated by the participant).
To study the distribution of the scores, Figure 1 shows the arithmetic mean scores of the five factors
corresponding to fifth grade students. Specifically, the boxplot allows you to identify the quartiles,
the median (represented by horizontal lines in thinner regions), and the mean (denoted by dots).

4.0

3.5

3.0

25

2.0

1.5

1.0

Pleasure  Anxiety ~Motivation ~ Utility ~ Confidence

Figure 1. Scores of the means of the factors of attitude towards mathematics.

Figure 1 shows that the range of values of the liking factor is clearly wider than the other
four groups. Specifically, the minimum value of the liking factor is the smallest (1). In the case of
the anxiety factor, the number of small values is below 1.5. In the case of the motivation, utility and
trust factors, there are outliers lower than 1.5. Additionally, it shows that the pleasure factor has a
lower score in the arithmetic mean.

Moreover, to verify if the differences between arithmetic means are statistically significant.
Compliance with the normality hypothesis conditions (Shapiro-Wilk) and homoscedasticity (Bartlett)
(p-value> .05) is verified. According to the data conditions, the Anova test is applied. The Anova
result indicates that there are significant differences between the arithmetic means of the five groups
(F =41.89, p = 1.66 x 10-32). Subsequently, a post-hoc analysis is applied to study the significant
differences between each pair of groups. Specifically, Tukey's HSD test (honestly significant
difference) is applied. Table 8 shows the p-values, which allow us to conclude that the difference
between the calculated arithmetic mean scores is statistically significant between most pairs of the
AMS factors. Among the even factors with no significant differences are: anxiety and motivation (p
= .68); anxiety and utility (p = .73); and, finally, motivation and utility (p = .079).

Table 8.
Confidence factor towards mathematics
Factor Pleasure Anxiety Motivation Utility
Anxiety (p) 2.89 x 10711
Motivation (p) 1.23 x 10713 0.68
Utility (p) 7.37 x 1078 0.73 0.079
Confidence (p) 1.21 x 10713 3.45x 1077 2.36 x 107* 1.81 x 10710
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Question 3. Is there a correspondence between the high means of the mathematics teaching
efficacy belief and the attitude towards mathematics of the fifth-grade students?

Table 9 shows the arithmetic means and standard deviations of the scores obtained by the
fifth-grade teachers. Considering the values in Table 2, the teachers give an affirmation in the positive
sense to the questions of the PMTE and MTOE subscale.

Table 9.
Arithmetic mean and standard deviation (PMTE, MTOE)
M SD
PMTE 2.97 0.35
MTOE 2.52 0.28

Table 10 shows the arithmetic means of the scores obtained by the fifth-grade teachers of
primary education in the self-efficacy of mathematics teaching (PMTE). In addition, Table 10 shows
the arithmetic means of the scores obtained by the fifth-grade students in the attitude towards
mathematics. Specifically, Table 10 shows the means of the eight groups studied.

Table 10.
Arithmetic mean of AMS and PMTE
AMS PMTE
Grup 1 3.29" 3.38"
Grup 2 3.27" 3.54"
Grup 3 3.09 2.92"
Grup 4 3.03 2.77
Grup 5 2.95 2.77
Grup 6 2.93 2.38
Grup 7 2.82 2.80
Grup 8 3.18" 3.15"

“ Higher scores (statistically significant).

To determine which groups of students and teachers obtain different scores in attitude and
self-efficacy, respectively, the t-Student test and Anova are applied. On the other hand, to determine
which groups have higher scores, Tukey's HSD test is applied. Therefore, it can be said that the
teachers of group 1, 2, 3 and 8 have a significantly higher mean (p <.05) than the other groups in the
PMTE. Similarly, students in groups 1, 2, 3 and 8 have a significantly higher mean (p <.05) than the
other groups in attitude towards mathematics. It can be verified that the groups coincide, the students
with greater attitude have teachers with greater self-efficacy.

Table 11 shows the arithmetic means of the scores obtained by the mathematics teachers of
the fifth grade of primary education in the expectation of results (MTOE). In addition, Table 11 shows

the arithmetic means of the scores obtained by the fifth grade students in the attitude towards
mathematics.
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Table 11.
Arithmetic mean of AMS and MTOE
AMS MTOE

Grup 1 3.29" 2.60
Grup 2 3.27° 2.63
Grup 3 3.09" 2.75"
Grup 4 3.03 2.25
Grup 5 2.95 2.38
Grup 6 2.93 2.75"
Grup 7 2.82 2.50
Grup 8 3.18" 2.88"

“ Higher scores.

To determine which groups of students and teachers obtain different scores, the Student's t
test and Anova are applied. In addition, to determine which groups have higher scores, Tukey's HSD
test is applied. Therefore, it can be said that the teachers of group 3, 6 and 8 have a significantly
higher mean (p <.05) than the other groups in the MTOE. Besides, students in group 1, 2, 3 and 8
have a significantly higher mean (p <.05) than the other groups in attitude towards mathematics. It
can be verified that, unlike in the PMTE, the groups do not coincide. Therefore, it cannot be said that
students with a higher attitude have teachers with a higher expectation of results.

Discussion

The purpose of this research was to study the attitude towards mathematics of fifth grade
students of primary education. Additionally, the arithmetic means between the attitude towards
mathematics of the students and the mathematics teaching efficacy belief of the fifth-grade
mathematics teachers was studied.

To answer the first research question, the arithmetic mean scores of each question of the AMS
factors for the group of participants were studied. The results indicated that students have a positive
attitude towards mathematics. We agree with Tezer and Karasel (2010) who determined that one must
have positive attitudes towards mathematics in order to have a good academic performance.
Moreover, analyzing each of the factors, the students have a positive liking for mathematics. The
results indicated that in the questions of the factor Pleasure they obtain lower scores than the other
factors. The lowest score is on question 9 (I have fun talking to others about math). It is important
that a high level is obtained in the pleasure factor since people who come to enjoy mathematics
increase their intrinsic motivation and improve their learning (Ma & Kishor, 1997). In this study it
can be said that the participants have a low level of anxiety. Anxiety is a facilitating variable of
academic performance since moderate levels of it will produce, in the student body, a state of alertness
or attention that will improve their performance (Garcia, Martinez & Inglés, 2013). Students were
found to be positively motivated towards mathematics. We agree, with the research by Flores and
Auzmendi (2018), the participants obtain high scores in motivation. Also, in the utility factor it can
be said that the students in all the questions respond in a positive sense. Finally, also, in the confidence
factor, scores are obtained in a positive sense. This factor is important since mistrust in the use of
mathematical concepts and procedures in solving mathematical situations for life, prevents good
academic performance (Cardoso et al., 2012).

In the second research question, it was determined that students obtain higher scores in the
confidence factor compared to the other factors. Besides, it is evident that in the pleasure factor,
students obtain the lowest mean. Additionally, it was determined that there were no significant
differences between the anxiety, utility and motivation factors, but it could be determined that these
factors obtained higher mean scores than in the pleasure factor and lower mean scores than in the

10
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trust factor. It is important to point out that it is necessary to implement methodological strategies, in
order to increase the pleasure towards mathematics.

In the last research question, it was determined that the groups of students that obtain a higher
arithmetic mean in attitude towards mathematics have mathematics teachers with greater self-efficacy
in teaching mathematics. That is, the self-efficacy of teachers influences the attitude towards
mathematics of students. Besides, this relationship is not observed in the results expectation subscale
(MTOE). In addition, it should be considered that teacher self-efficacy plays an important role in
promoting students' academic achievement and their development of self-efficacy in the classroom,
teachers should make efforts to establish a positive and collaborative work environment and learning
in the service that promotes mathematics and education (Chang, 2015). Considering these important
aspects of the self-efficacy of mathematics teaching, several authors have indicated the importance
of providing better teacher preparation programs to develop their self-efficacy (e.g., Incikabi, 2013;
Sancar, 2013).

Therefore, it would be very useful to include an assessment of students' attitude towards
mathematics at the beginning of an academic period. Ideally, you should provide students with
activities and experiences to improve the factors that score the lowest. Therefore, the educational
authorities must consider as an important aspect the self-efficacy of the teaching of the teachers since
this subscale influences the attitude of the students. It is evident that a low self-efficacy of the teacher
can negatively influence the attitude of students, and this in turn, influences their academic
performance.

Future research will study the relationship between fifth grade students' attitude towards
mathematics and academic achievement; the self-efficacy of teachers and the academic achievement
of students; teachers 'self-efficacy, students' attitude and academic achievement (to study the best
predictor of academic achievement).
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