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The Effect of Mathematics Teachers’ Self-Efficacy
and Leadership Styles on Students’ Mathematical
Achievement and Attitudes

By Tevfik Kiiciikalioglu” & Giiler Tuluk’

The aim of this study was to examine the effect of middle school mathematics teachers'
self-efficacy and leadership styles on middle school students’ mathematical
achievements and attitude towards mathematics. In this study, the general survey method
was employed and the research population was consisted of a total of 917, 5th grade
students, 472 girls and 455 boys, picked across 10 middle schools in a central district of a
province located in North-West Anatolia. In order to gather scientific data, scales such as
Mathematics Attitude Scale, Teacher’s Self-Efficacy Scale, and Mathematics
Achievement Test were used. Teacher characteristics were divided into two categories
which consist of two and three sub-categories respectively; autocratic and semi-
democratic based on the Leadership Style Scale. And low, moderate, high level
according to teachers’ scores in the Self-Efficacy Scale. The data obtained were analysed
in accordance with the objectives by means of frequency, percentage, arithmetic mean,
standard deviation, t test, one-way variance analysis (Ancova). The significance level in
statistical analyses was set at p<0.05. Consequently, whether the teachers displayed low
or high leadership styles had no significant effect on the students’ mathematical
achievement and their attitude towards the subject. Teachers’ self-efficacy for classroom
management sub-scale was found to have an effect on the mathematical achievement of
students. The self-efficacy level of teachers for student engagement does not have a
significant effect on students’ mathematical achievement. However, it was found that
teachers’ self-efficacy for instructional behaviour, classroom management and student
management affected students’ attitude towards mathematics.

Keywords: Mathematical achievement, attitude towards mathematics, Teachers’ Self-
Efficacy, Leadership Styles of Teachers.

Introduction

Mathematics is one of the most important subjects students have to learn at
school. Mathematics is a human activity, so the student must be a part of it. Instead
of memorizing some rules, students can learn mathematics in a social environment
by constructing mathematical concepts and relations themselves. Mathematics
includes quantity, structure, space, and change. While the place of mathematics in
this changing world has moved out of itself today and affects school mathematics,
this effect has also expanded in school mathematics, from science and technology
to society and culture, and into daily life with personal health and finance.

Apart from biological trends and knowledge structures, mathematics
competence also depends on sociocultural influences (Cobb, 1994). One does not
pass the mathematics knowledge passively from the environment just like other
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forms of knowledge; constructs the teacher as a result of interactions with
classmates and other individuals.

Closing the long existing achievement gap between students of high and low
achievement in mathematics classes has been vital for the member countries of
EU, as well as Turkey (Eurydice, 2011). This existing need for mathematics
knowledge and its usage has brought about other variables such as self-efficacy,
self-regulation, demeanour etc., as a result of the advancements in learning
theories (Schunk, 2009).

It is also an important component of attitude towards mathematics in
mathematics teaching studies. Attitude; It refers to a tendency that is attributed to a
person and regularly creates his emotions, thoughts and behaviors related to an
object (Kagitcibasi, 1979).

Students' attitudes towards mathematics are very important in mathematics
education. Studies (Bloom, 1995) show that about a quarter of the differences
between an individual's learning come from affective features. Developing a
positive attitude towards mathematics is one of the most important goals of
mathematics education (Reyes, 1984). Ministry of National Education (MEB,
2013) Course in Elementary Mathematics Program is also located in Turkey this
purpose.

Self-efficacy is the belief in one's own capacity to bring Learning and
behavior to the required levels (Bandura, 1977a, 1977b, 1986, 1993, 1997). Self-
efficacy is what one thinks is sufficient to do; is very different from knowing what
to do. It is the evaluation of individuals' self-efficacy, skills and capacities and
turning them into behavior. Self-efficacy has an important place in gaining self
(Bandura, 1997, 2001). Self-efficacy also includes teachers (Pajares, 1996;
Tschannen- Moran, Woolfolk Hoy, & Hoy, 1998).

High self-efficacy ensures motivation continues. When individuals reach their
goals, they also tend to achieve more goals (Schunk, 1989). Self-efficacy greatly
affects effort and commitment (Bandura & Cervone, 1983, 1986; Schunk, 1995).
Individuals with high self-efficacy spend more effort when faced with difficulty
and become more dependent on the challenge when they have the necessary skills.

Social Cognitive Theory and Humanistic Learning Theories have changed the
understanding of being a mathematics teacher in Turkey schools’. MEB (2009)
programs and the place of the teacher, who assumed the role of knowledge transfer
expert; a. Teaching and learning, b. Observing, controlling and improving
teaching, c. Continuing its education and professional development, d. Working
together to succeed, e. He has evolved to change as a teacher who thinks deeply.

Being a mathematics teacher, one can say that self-efficacy perceptions affect
the purpose and the nature of the function that teachers desire to fulfil. The
behaviour of one such individual exerts influence on a classroom, having an effect
on the students’ satisfaction, motivation and performance.

Furthermore, the subject-matter knowledge, pedagogical content knowledge,
ability, talent and the personality characteristics of a mathematics teacher have a
direct impact on students. The main role of the mathematics teacher is to make the
subject easier to comprehend. Students are both responsible and active when
learning mathematics. The self-efficacy of the teacher is a variable in trying to
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maintain the efficiency in terms of input and output during this process. Thus, the
effects that this variable has on achievement and attitude should be further
scrutinized.

Under these circumstances, we should not only look for the students'
thoughts, beliefs, attitudes and roles of their values, but also the factors that
determine the effect of their teachers in these roles. Consequently, self-efficacy
perceptions and leadership styles of mathematics teachers in Turkey are points that
are worth stressing at this point.

In this study, the aim was to investigate the effect of teacher characteristics on
fifth grade students' attitudes towards mathematics and mathematical achievement
and answers to the following questions were sought.

1. Does the mathematical achievement of fifth grade students in middle
school differ according to the leadership styles of mathematics teachers?
2. Does the attitude of fifth grade middle school students towards mathematics
differ according to the leadership styles of mathematics teachers?
3. Does the mathematical achievement of fifth grade students in middle
school differ according to the self-efficacy of mathematics teachers?
1. Is there a significant difference between teachers’ self-efficacy for
student engagement and students’ mathematical achievement?
ii. Is there a significant difference between teachers’ self-efficacy for
instructional strategies and mathematical achievement of students?
iil. Is there a significant difference between teachers’ self-efficacy for
classroom management and mathematical achievement of students?
4. Does the attitude of fifth grade middle school students towards mathematics
change based on the self-efficacy of the mathematics teachers?
1. Is there a significant difference between teachers’ self-efficacy for
student engagement and students’ attitude towards mathematics?
ii. Is there a significant difference between teachers’ self-efficacy for
instructional strategies and students’ attitude towards mathematics?
iii. Is there a significant difference between teachers’ self-efficacy for
classroom management and students’ mathematical success?

Literature Review

Studies generally show the effects of students' self-efficacy beliefs on their
academic achievement and performance (Denise & O'Neil, 1997; Malpass, O'Neil,
& Hocevar, 1996), and teachers'/prospective teachers' self-efficacy for teaching/
learning. It also shows the effects of beliefs (Andersen, Evans, & Serensen, 2003;
Huinker & Madison, 1997) and gender difference on self-efficacy towards learning/
teaching and computers (Askar & Umay, 2001). In some studies, it has been
emphasized that the development of self-efficacy in the individual will increase
the performance of the individual (Stajkovic & Luthans, 1998; Tuckman &
Sexton, 1990). At the same time, it is emphasized that self-efficacy belief can be
directly developed in the studies (Eden & Aviram, 1993; Bandura, 1986).
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In many studies, it has been determined that teachers with high self-efficacy
beliefs show more effort in teaching, are more willing in the learning-teaching
process, are more successful in the selection of methods and techniques, and in
summary, in implementing the curriculum (Friedman & Kass, 2002; Tschannen-
Moren & Woolfolk, 2001).

Gibson and Dembo (1984) state that a teacher with a high self-efficacy belief
is more willing in the classroom, uses time by planning better and works longer.

Methodology

In the general survey model, in a universe consisting of many elements, the
whole universe or a group of samples or samples to be taken from it is scanned in
order to make a general judgment about the universe (Karasar, 2007). There is
never an effort to alter or affect the research subject.

Research Population

The population of the study was consisted of fifth grade students and their
teachers in 2013-2014 academic year, which were picked across 10 different
middle schools within the borders of a province located in North-West Anatolia.

Of the 917 students participating in the research, 51.4% (472) were female
and 48.6% (445) were male. The data were collected from fifth grade middle
school students and their mathematics teachers in nine schools.

Survey Scales

Within the scope of this study, four different scales, namely; ‘Mathematics
Achievement Test” (MAT), —Feachers’ Efficacy Beliefs System-Self Form” as
adopted by Baloglu and Karadag (2008) and its reliability re-tested by Tuluk
(2015), Mathematics Attitude Scale” (MAS) developed by Nazligicek and Erktin
(2002), and —Feacher Leadership Style Scale” developed by Deniz and
Hasangebioglu were used. The mathematics achievement test (MAT) was
developed by the researchers (Cronbach-Alfa, 0.84).

Application of Data-Collecting Instruments and Analysis

Prior to the survey, the administration of the schools and the mathematics
teachers taking part in the survey were consulted and necessary appointments were
taken. Mathematics Achievement Pretest and Mathematics Pretest Attitude Scale
were applied in two different forms: First, as pretests in the second term of 2013-
2014, pre-test between 10-15 February, 2014 academic year and as posttests
between 26-30 May, 2014. Twenty mathematics teachers in their respective
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schools took part in the Teacher Leadership Style Scale and Teacher Self-Efficacy

Survey between 2-7 June 2014. The data collected were analysed via the statistic
program SPSS 19.0 on a computer (significance level set at <.05)

Findings/Results
Research Questions
The Pearson Correlation Analysis results regarding the question, —Is there a
correlation between the mathematical success of students and their attitude

towards mathematics?”’ are shown on Table 1.

Table 1. Correlation Analysis Results

Test Pair r p
MACchPreT (Achievement Pretest) —MAttPreS (Attitude 0.383 <0.001
MAchPostT (Achievement Posttest)-MAttPostS (Attitude 0.385 <0.001

Analysis of the results on Mathematical Achievement Pretest and
Mathematics Attitude Pretest showed that there was a moderate relationship
between the values found after the analysis (r=0.383. p<0.001). The same
correlation proved to be correct in the case of Mathematical Achievement Posttest
and Mathematics Attitude Posttest scores (r=0.385. p<0.001).

1. Findings on the sub-research question, “Does the mathematical
achievement of fifth grade students in middle school differ according to the
leadership styles of mathematics teachers?”

The first sub-research question of the study was described as the following:
—Is there a significant relationship between the pretest and the corrected posttest
scores of the mathematical achievement test of students that have teachers who
display autocratic or semi-democratic teacher leadership styles?”

An ANCOVA test was performed on the Mathematical Achievement posttest
scores of students, whose mathematics teachers displayed autocratic or semi-
democratic leadership styles. Posttest scores of two student groups prior to test are
given in Table 2.

Table 2. The Results of the ANCOVA Test on the Changes in Mathematics
Achievement Test Scores According to Teachers’ Leadership Style

Source Type III Sum of SD Mean F P
Corrected 22538,202° 2 11269.101 | 418355 | .000
Model

Intercept 2039.305 1 2039.305 75.707 000
TESTI 22510.494 1 22510494 | 835.681 | .000
Leadership 59.372 1 59.372 2.204 138
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Error 24620.156 914 26.937
Total 295115.000 917
Corrected Total 47158.358 916

Based on the results of the ANCOVA test given in Table 2, there is no
significant difference between the pretest scores and the corrected posttest average
scores of students in different groups (F (914;1)= 2.204. p>0.05). Thus, it is
possible to say that the leadership styles of the teachers have no impact on the
mathematical achievement of students.

Table 3. The Results of the ANCOVA Test on the Changes in Mathematics
Attitude Scale Scores According to Teachers’ Leadership Style

Source Type 11l Sum of sd Mean Square F P
Squares
Corrected Model | 30727.592° 2 15363.796 156.471 .000
Intercept 21012.403 1 21012.403 213.999 .000
ATTITUDEI 30611.420 1 30611.420 311.760 .000
Management
233.703 1 233.703 2.380 123
Style
Error 89744.861 914 98.189
Total 5185868.000 917
Corrected Total 120472.454 916

a. R Squared = .255 (Adjusted R Squared = .253)

Based on the results of the ANCOVA test given in Table 3, there is no
significant difference between the pretest scores and the corrected posttest average
scores of students in different groups (F (914;1)= 2,380, p>0.05). Consequently, it
can be concluded that teachers’ leadership styles do not affect the students’
attitude towards mathematics.

2. Findings on the sub-research questions, “Does the mathematical
achievement of fifth grade students in middle school differ according to the
self-efficacy of mathematics teachers?”

Table 4. The Results of the ANCOVA Test on the Changes in Mathematics
Attitude Scale Scores According to High and Low Self-Efficacy Levels of the
Teachers

Source Type Il Sum sd | Mean Square F P
of Squares

Corrected Model 22724.577" 2 11362.289 | 425.032 .000

Intercept 2200.718 1 2200.718 82.323 .000

226




Athens Journal of Education August 2021

TESTI 21916.608 1 21916.608 819.840 .000
Self-Efficacy 245.746 1 245.746 9.193 .002
Error 24433.781 914 26.733

Total 295115.000 917

Corrected Total 47158.358 916

a. R Squared = .482 (Adjusted R Squared = .481)

As per the results of the ANCOVA test given in Table 4, there is a significant
difference between the pretest scores and the corrected posttest average scores of
students in different groups (F (914;1) =9.193, p<0.02).

Further ANCOVA tests were conducted on each sub-research question to find
out whether this situation was the result of the self-efficacy score or the outcome
of a sub-research question regarding self-efficacy in particular.

i. Findings on the sub-research question regarding Mathematical Achievement and
Teachers’ Self-Efficacy for Instructional Strategies

Table 5. The Results of the ANCOVA Test on the Changes in Mathematics
Achievement Test Scores According to Teachers’ Self-Efficacy for Instructional
Strategies

Source Type III Sum «d Mean F P
of Squares Square

Corrected Model 22577.258" 2 11288.629 | 419.746 .000

Intercept 2150.242 1 2150.242 79.953 .000

TESTI 22236.443 1 22236.443 | 826.819 .000

Self-Efficacy for

Instructional 98.427 1 98.427 3.660 056

strategies

Error 24581.100 914 26.894

Total 295115.000 917

Corrected Total 47158.358 916

a. R Squared = .479 (Adjusted R Squared = .478)

In accordance with the ANCOVA test results given in Table 5, there is no
significant difference between the pretest scores and the corrected posttest average
scores of students in different groups (F (914;1) = 3.660, p>0.05). Hence, it is
possible to say that the teachers’ self-efficacy level in instructional strategies does
not affect the academic achievement of students in mathematics.

ii. Findings on the sub-research question regarding Mathematical Achievement
and Teachers’ Self-Efficacy for Classroom Management
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Table 6. The Results of the ANCOVA Test on the Changes in Mathematics
Achievement Test Scores According to Teachers’ Self-Efficacy for Classroom
Management

Source Type Il Sum of sd Mean Square F P
Squares

Corrected Model | 22869.582a 2 11434.791 430.297 .000

Intercept 2146.817 1 2146.817 80.786 .000

TEST1 22171.582 1 22171.582 834.329 .000

Self-Efficacy for

Classroom 390.751 1 390.751 14.704 .000

Management

Error 24288.776 914 26.574

Total 295115.000 917

Corrected Total 47158,358 916

a. R Squared = .485 (Adjusted R Squared = .484)

Based on the results of the ANCOVA test given in Table 6, there is a
significant difference between the pretest scores and the corrected posttest average
scores of students in different groups (F (914;1)=14.704, p<0.01). As per the
findings, we can conclude that the self-efficacy level of teachers in classroom
management has an effect on students’ academic achievement in mathematics.

iii. Findings on the sub-research question regarding Teachers’ Self-Efficacy for
Student Engagement in Mathematical Achievement

Table 7. The Results of the ANCOVA Test on the Changes in Mathematics
Attitude Scale Scores according to Teachers’ Self-Efficacy for Student Engagement

Source Type II Sum of sd Mean Square F P
Squares

Corrected Model 22554.731a 2 11277.365 418.943 .000

Intercept 2226.030 1 2226.030 82.695 .000

TEST1 22550.989 1 22550.989 837.747 .000

Self-Efficacy for

Student 75.900 1 75.900 2.820 .093

Engagement

Error 24603.627 914 26919

Total 295115.000 917

Corrected Total 47158.358 916

a. R Squared = .478 (Adjusted R Squared = .477)
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In accordance with the ANCOVA test results given in Table 7, there is no
significant difference between the pretest scores and the corrected posttest average
scores of students in different groups (F (914;1) = 2.820, p>0.05). In tandem with
the abovementioned findings, it is reasonable to say that teachers’ self-efficacy for
student engagement had no significant effect on students’ mathematical
achievement.

3. Findings on the sub-research questions, “Does the attitude of fifth grade
students towards mathematics in middle school differ according to the self-
efficacy of mathematics teachers?”

Table 8. The Results of the ANCOVA Test on the Changes in Mathematics
Attitude Scale Scores based on High and Low Self-Efficacy of the Teachers

Source Typ;;fﬁ::n of sd Mean Square F P
Corrected Model |  33596.720a 2 16798.360 176.732 .000
Intercept 20542.452 1 20542.452 216.123 .000
Attitude 30046.236 1 30046.236 316.110 .000
Self-Efficacy 3102.830 1 3102.830 32.644 .000
Error 86875.734 914 95.050

Total 5185868.000 917

Corrected Total 120472.454 916

a. R Squared = .279 (Adjusted R Squared = .277)

Based on the results of the ANCOVA test given in Table 8, there is a
significant difference between the pretest scores and the corrected posttest average
scores of students in different groups (F (914;1)=32.644, p <0.01). Consequently,
it can be concluded that teachers’ self-efficacy has an effect on students’ attitude
towards mathematics.

Further ANCOVA tests were conducted on each sub-research question to find
out whether this situation was the result of the self-efficacy score or the outcome
of a sub-research question regarding self-efficacy in particular.

1. Findings on the sub-research question regarding Attitude towards Mathematics
and Teachers’ Self-Efficacy for Instructional strategies

Table 9. The Results of the ANCOVA Test on the Changes in Mathematics
Attitude Scale Scores based on Teachers’ Self-Efficacy for Instructional Strategies

Source Type IIT Sum of sd Mean Square F P

Corrected Model | 33864.654a 2 16932.327 178.692 .000
Intercept 19942.698 1 19942.698 210.462 .000
ATTITUDEI 30472.964 1 30472.964 321.591 .000
Instructional 3370.765 1 3370.765 35.573 .000
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Error 86607.799 914 94.757
Total 5185868.000 917
Corrected Total 120472.454 916

a. R Squared = .281 (Adjusted R Squared = .280)

Based on the results of the ANCOVA test given in Table 9, there is a
significant difference between the pre-test scores and the corrected post-test
average scores of students in different groups (F (914;1)=35.573, p<0.01). Thus, it
is possible to say that the teachers’ self-efficacy level have an effect on the
students’ attitude towards mathematics.

ii. Findings on the sub-research question regarding Students’ Attitude Towards
Mathematics and Teachers’ Self-Efficacy for Classroom Management

Table 10. The Results of the ANCOVA Test on the Changes in Mathematics
Attitude Scale Test Scores based on Teachers’ Self-Efficacy for Classroom
Management

Source Type III Sum of sd Mean Square F P
Corrected Model |  31760.217a 2 15880.108 163.612 | .000
Intercept 20386.473 1 20386.473 210.041 .000
ATTITUDE 1 30591.827 1 30591.827 315.187 | .000
Self-Efficacy for

Classroom 1266.327 1 1266.327 13.047 .000
Management

Error 88712.237 914 97.059

Total 5185868.000 917

Corrected Total 120472.454 916

a. R Squared = .264 (Adjusted R Squared = .262)

In accordance with the ANCOVA test results given in Table 10, there is a
significant difference between the pre-test scores and the corrected post-test
average scores of students in different groups (F (914;1)=13.047 p<0.05). Within
the light of these findings, it can be concluded that teachers’ self-efficacy level in
classroom management plays a significant role in students’ attitude towards
mathematics.

iii. Findings on the Sub-Research Question Regarding Teachers’ Self-Efficacy for
Student Engagement in Students’ Attitude Towards Mathematics
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Table 11. The Results of the ANCOVA Test on the Changes in Students’
Mathematics Attitude Scale Scores based on Teachers’ Self-Efficacy for Students
Management

Source Type III Sum of sd Mean Square F P
Corrected Model 33624.274a 2 16812.137 176.933 .000
Intercept 20473.687 1 20473.687 215.467 .000
ATTITUDEI 30846.973 1 30846.973 324.637 .000
Self-Efficacy for

Student 3130.385 1 3130.385 32.945 .000
Engagement

Error 86848.179 914 95.020

Total 5185868.000 917

Corrected Total 120472.454 916

a. R Squared = .279 (Adjusted R Squared = .278)

As per the results of the ANCOVA test given in Table 11, there is a
significant difference between the pre-test scores and the corrected post-test
average scores of students in different groups (F (914;1)=32.945. p<0.01). In
consideration of this fact, one can say that teacher’s self-efficacy for student
engagement affects students’ attitude towards mathematics.

Conclusion

Following the above mentioned tests, it was found that the leadership style of
middle school mathematics teachers has no effect on students’ achievements and
their attitude towards mathematics. Furthermore, this is in line with Somar’s
(2009) findings, which concluded that the leadership style of high school
mathematics teachers did not have a significant effect on students’ achievement in
mathematics.

Based on the findings of this study, it is possible to claim that middle school
mathematics teachers’ management style has no impact on students’ attitude
towards mathematics, which yet again conforms to the findings of Somar (2009)
on the relationship between the leadership style of high school mathematics
teachers and students’ achievement in mathematics.

Teacher self-efficacy can be broadly described as teachers’ thoughts about
their own capacity with respect to teaching. Perception of teachers with high self-
efficacy affects their activities, efforts and work with students (Ashton, 1985;
Ashton & Webb, 1986). Accordingly, it was discovered that teachers’ self-efficacy
had an impact on students’ mathematical achievement. Self-efficacy is particularly
related to school learning and similar achievement activities. Researchers have
found the effects of self-efficacy on preference, effort, commitment and success of
students (Pajares & Miller 1994; Pajares, 1996, 1997; Schunk & Pajares, 2002).
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Furthermore, mathematics teachers with high self-efficacy were observed to
have a positive effect on students’ mathematical achievement. Therefore, self-
efficacy of mathematics teachers seems to be the determining factor in their way
of teaching and behaviour in class.

1. It was observed that teachers’ self-efficacy levels for instructional behaviour
did not prove to be a factor in students’ mathematical achievement.

ii. It was determined that teachers’ self-efficacy for classroom management
affected students’ mathematical achievement. According to Bandura (1995),
teachers that display low self-efficacy have the tendency to create an environment
that has an adverse effect on students” mathematical achievement. Bandura (1982)
also suggests that, even in a situation where individuals know what they are
supposed to do, they are set on the course of failure as a result of low self-efficacy
levels.

A mathematics teacher fulfils many functions during the teaching process.
While building on students’ prior knowledge, the teacher provides the learners
with scaffolding, which is a must for students to make of mathematics (Van De
Walle, Karp, Bay-Williams, 1998). The classroom environment enables students
to establish a connection between what they already know and what they are being
taught. In accordance with the findings in this study, it can be claimed that teachers
with high self-efficacy are able to create a positive classroom environment. iii. The
study showed that teachers’ self-efficacy for student engagement did not play a
significant role in students’ mathematical achievement.

Pajares and Miller (1994) argue that self-efficacy level of teachers is critically
important while teaching children with learning disabilities. In addition to that,
Ashton and Webb (1986 as cited in Gresham, 2003), state that teachers’ self-
efficacy perception differs based on the activity; if a teacher feels comfortable with
teaching via the direct instruction teaching strategies, he or she is unlikely to
employ peer teaching method even if they had prior training in this regard (as cited
in Gresham, 2003).

The 2009 mathematics curriculum published by the Ministry National
Education In Turkey is based on the assumption that every individual is capable of
learning mathematics. Ashton and Webb (1986) discovered that students are prone
to believe in their tendency to learn and that teachers have developed themselves
in a way that would ensure students’ faith in themselves. These teachers not only
offer students a hospitable and encouraging learning environment, but they also
sustain the belief that students will behave themselves accordingly, if they are
treated equally and coherently. The Mathematics curriculum (MEB, 2009; 2013)
is indeed on these principles and standards. High levels of self-efficacy will
prevent the discrimination of students as successful or unsuccessful.

Findings in this study suggest that teachers’ self-efficacy affecs students’
attitude towards mathematics.

This effect was further scrutinized to see whether it was the result of the self-
efficacy score or the outcome of a sub-research question regarding self-efficacy in
particular. Students transfer ideas in social learning environments to their own
psychological upbringing. Internalisation of knowledge can be said to play a role

232



Athens Journal of Education August 2021

in the individual’s attitude. Steinkamp (1982) suggested that the basic variables
determining achievement in mathematics are math attitudes

i. In the present study, it was found that teachers’ self-efficacy for instructional
behaviour had a significant effect on students’ attitude towards mathematics.

ii. It was found out that teachers’ self-efficacy for classroom management had
a significant effect on students’ attitude towards mathematics.

iii. It was found out that teachers’ self-efficacy for student engagement had a
significant effect on students’ attitude towards mathematics.

Implementation of effective instructional practices in mathematics has been
linked to teacher efficacy (Enon, 1995), and highly efficacious teachers are more
effective mathematics teachers than teachers with a lower sense of efficacy
(Swars, 2005).

Attitudes toward mathematics play a crucial role not only in mathematics
education but also in other areas, for example preservice teachers’ education
(Bursal & Pozanski, 2006). While research shows that cognitive planning and
decision making by teachers has an important contribution to student's learning
(Schunk, 2009), we can argue that this also has an effect on students' attitudes.
Mohamed and Waheed (2011) when reviewing literature aimed at understanding
attitudes and the influences on their development in relation to differences between
students, identified factors associated with the school, teacher, and teaching process
(e.g., teaching materials, classroom management, teacher knowledge, attitudes
towards maths, guidance, beliefs).

Suggestions

The research can provide a review of middle school mathematics teachers
'necessary aptitude, skills, thinking habits and characteristics in mathematics to
improve their own and their students' self-efficacy in mathematics.

The role of mathematics teachers includes the acquisition of mathematical
knowledge, identifying obstacles that prevent the acquisition of said knowledge,
and develop strategies to overcome adversities in teaching. Furthermore,
mathematics teacher need to strengthen their students’ positive attitude towards
mathematics, while possessing fundamental knowledge in the content domain.
Relearning and preparing representations during the cognitive learning process is
another role that mathematics teachers are required to have. Therefore, improving
one’s self-efficacy is an important necessity that full-time and prospective teachers
should be taken into consideration for students’ mathematical achievement.

It is essential for mathematics teachers to see the mistakes/errors they make as
opportunities to further better themselves in the field. For this reason, additional
studies regarding self-efficacy in instructional behaviour should be carried out and
instructional behaviours should put an emphasis on measures that would help
develop teachers’ self-efficacy. Mathematics as a science is based on five pillars,
which are; self-efficacy, cognitive understanding, operational fluidity, strategic
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competence, reasoning and behaviour. Teachers should be supported with in-
service training sessions to reinforce the aforementioned points.

When leadership is considered, it is often the headmaster of a school that
comes to mind. However, as with teachers of other subjects, the leadership of the
mathematics teacher should be considered and studies should be initiated on this
subject. The contemporary mathematics teacher is someone who puts forward the
knowledge of mathematics and its sub-domain content, as well as the relationship
between these subfields and the Curriculum. As a teaching leader, the mathematics
teachers continue to evaluate the process of learning and the students themselves.
They play a role in creating an atmosphere and environment that is suitable for
learning and teaching. For this reason, studies can be conducted on the contribution
of contemporary mathematics teacher as a teaching leader.

Available research shows that teacher can enhance academic performance of
learners. Students’ greater understanding of concepts can be influenced by
motivating students and by using effective strategies related to learning problem
and by motivating learners. Every important cognitive act has motivational
consequences that potentiate future self —regulatory actions and feelings self-
efficacy (Schunk, 1989, 1995; Malpass, O'Neil, & Hocevar, 1996; Pajares, 1996,
1997; Bandura, 1995). Betz and Hacket (1983) proposed that self efficacy might
serve as an important career development mechanism, influencing the educational
career decisions, achievement, behaviour, and career adjustment of human. Sense
of teacher efficacy is considered to be a variable that influences teacher’s action.

Chang (2015) found that fifth-grade mathematics teachers’ efficacy
significantly influenced both their students’ mathematics self-efficacy and
mathematical achievement, which was consistent with findings of previous studies
(Ashton & Webb, 1986; Rosenholtz, 1989) linking teacher’s mathematical self-
efficacy to students’ attitudes and abilities.

Students actively participating in a mathematics class tend to believe in the
message that —they have the necessary skills to learn math”. Therefore, students’
self-efficacy can also be investigated. The relationship between students 'self-
efficacy and teachers' self-efficacy can be sought. The interrelation between
personal and environmental factors can be clearly seen between self and social
variables. We can investigate environmental factors, students' self-efficacy, and
the effects of parents and family. The roles of mathematical anxiety, perception of
self-efficacy towards mathematics and gender variables in predicting mathematics
achievement can be investigated. Secondary and high school students' perception
of mathematics self-efficacy can be investigated.

We learn mathematics by internalization and mathematical culture in the
classroom environments contributes to this process. Hence, further studies aimed
on the subject of teachers’ mathematical culture can also be carried out.
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