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Abstract

The aim of this study was to investigate the academic self-efficacy perceptions of primary school mathematics
teacher candidates according to different variables. For this purpose, the “Academic Self-Efficacy Scale”, which
was developed by Jerusalem and Schwarz (1981) to measure the academic self-efficacy beliefs of mathematics
teacher candidates, which was adapted to Turkish by Yilmaz, Giircay and Ekici (2007) and validated by the
reliability and validity scale, were used as data collection tools. The study was conducted in the fall semester of
2017-2018 academic year. The sample of the study consists of 157 teacher candidates studying at the 1st, 2nd,
3rd and 4th years of the Elementary Mathematics Teaching Program of the Faculty of Education at a state
university. Independent sample t-test and ANOVA were used for the analysis of collected information. As a
results of data analysis, student’s academic self efficacy perceptions were found generally high. In addition, it
was concluded that the mean scores of academic self-efficacy perceptions of mathematics teachers did not show
a statistically significant difference according to their gender and grade level, but there was a significant
difference between the age, whether they willingly chose what they are studying or not and mathematics
achievement groups.
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1. Introduction

The most important element of the educational system is the teacher, and the success of the educational system
depends mainly on the qualifications of teachers operating the system. The teacher of the 21st century has
undertaken such duties as providing learning, classroom management, assessment, confidence building,
professional mastery as well as being a family member and a community leader. Accordingly, the teacher should
manage the classroom well, present the content that he/she will teach effectively, ensure learning, assess the
student achievement impartially, have knowledge, provide guidance, have professional effectiveness, follow
ethics and give confidence (Saracaloglu, 2006). The training of qualified individuals of the future depends on the
training of today's qualified teachers. The concept of self-efficacy is one of the important concepts that are dealt
with in the context of the qualifications that teacher candidates should have in the 21st century (Firat, 2010).

The perception of self-efficacy involves organizing and effectively applying cognitive, social, emotional and
behavioral skills that are necessary to accomplish a task. In addition, the perception of self-efficacy is not only
about the multiplicity of the individual's skills, but also about what the individual believes he or she can do with
these skills in a given condition (Bandura, 1977). Self-efficacy belief is the belief of self-confidence that
individuals create in themselves while carrying out an activity (Siegle, 2003). The perception of self-efficacy
also affects the way people think and their emotional reactions. Individuals with a high level of self-efficacy can
be more comfortable and productive when faced with tasks that have a high level of difficulty. Those who have
low self-efficacy belief, on the other hand, believe that their task is even harder than it is in reality. This type of
perception increases anxiety and stress, while narrowing the perspective that one needs to solve a problem in the
best possible way. For this reason, self-efficacy belief strongly affects the level of individuals' success (Pajares,
2002; cited in, Uredi & Uredi, 2006)

Teacher's self-efficacy perceptions is defined as the teacher's belief about his/her ability to demonstrate the
ability to influence the students or to perform their duties. (Aston, 1984; cited in Ekici, 2006) Academic
self-efficacy refers to an individual's belief in accomplishing an academic task successfully. Many studies have
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been conducted indicating the importance of have higher academic self-efficacy for individuals and especially
that students' academic self-efficacy increases their academic success (Bandura, 1997; Pajares, 1997; cited in
Yilmaz, Giirgay & Ekici, 2007). Individuals with high academic self-efficacy are able to adapt to their
environment more easily and strive to accomplish the tasks assigned to them. This continues in the form of a
loop. In other words, the student is able to work hard and achieve success without being overwhelmed by a
problem and have positive emotions as a result, and thus their academic self-efficacy increases. Likewise, a
student with strong academic self-efficacy is able to respond to the question and not give up because of his/her
positive belief in accomplishing academic tasks and his/her belief that he/she can answer the question (Yalniz,
2014).

In the literature review, it was found that many studies were conducted on teacher candidates' self-efficacy and
academic self-efficacy beliefs (Cuhadar, Gindiz & Tanyeri, 2013; Ozstkr, et al., 2011; Tunca & Alkin-Sahin,
2014; Firat, 2010; Yenilmez, 2016; Ekici, 2012; Oguz, 2012; Yagci & Aksoy, 2015, Yalmanct & Aydin, 2014;
Tabancali & Celik, 2013; Azar, 2010; Korucu & Cmar, 2017; Alemdag et al., 2014; Aydin et al., 2014; Demirtas
etal., 2011; Saracaloglu et al., 2013; Gizel, 2017; Unliet al., 2017; Donmus et al., 2017; Altungkicet al., 2005;
Erdem, 2008; Senemoglu et al., 2009; Taskin & Haciomeroglu, 2010; Yasar et al., 2006; Zajacova et al., 2005;
Bonk, 2004; Schunk & Pajares, 2002; Taylor, 2014; Bandura, 1997; Pajares, 1996; Bong & Clark, 1999; Gore,
2006). However, there are a limited number of studies on academic self-efficacy beliefs of mathematics teacher
candidates. This situation makes it even more important to study the self-efficacy beliefs of mathematics teacher
candidates. Because, a teacher who is not competent in his/her field can not be expected to give confidence to
his/her students and to establish an authority based on respect. As the self-efficacy reflects the individual's
judgment, it is expected that well-educated class and first all of all mathematics teachers would have a high level
of self-efficacy (Dede, 2008). According to a study conducted by Chan (2003), individuals having a high
self-efficacy level provide more efficient education than those with low self-efficacy and have less stress during
education. For this purpose, in order to educate the teachers of the future and give them a good mathematics
education, it is thought that the determination of prospective teachers' academic self-efficacy beliefs studying in
the Department of Mathematics will make a significant contribution to the literature. Therefore, student’s
academic self-efficacy perceptions were examined in terms of different variables.

1.1 Research
1.2 Aim of Research

The aim of this study is to examine the academic self-efficacy beliefs of mathematics teacher candidates
according to their gender, grade, age, mathematics achievement level and whether they willingly chose this
department. In line with this purpose, the answers to the following questions were sought.

1. What is the level of academic self-efficacy perceptions of mathematics teachers?

2. Do the academic self-efficacy beliefs of mathematics teacher candidates differ significantly according their
gender, grade, age, mathematics achievement level and their willingness when they chose this department?

2. Method
2.1 Research Model

In the study, general screening model of quantitative research models was used to determine academic
self-efficacy beliefs of mathematics teacher candidates. The screening model is a research approach aimed at
describing a situation in the past or present as it exists (Karasar, 2002).

2.2 Study Group

The study group of the research consisted of 85 teacher candidates who are studying in the 1st, 2nd and 3rd year
of Primary Mathematics Education Department of an Education Faculty of a University located in Eastern
Anatolia region during the spring semester of the 2017-2018 academic year. %45,9 of the sample group were
female (N=72) and %54.1 were male (N=85). 28.7 % of the teacher candidates (N = 45) were studying in 1st
year, 21.7% (N = 34) were in 2nd year, 25.5% (N = 40) were in 3rd year and 24,2% (N = 38) were in 4th year.
23.6% (N = 37) of the teacher candidates were between 18-19 years old, 50 % (N = 79) were between 20-21
years old and 26.1% (N = 41) were 22 and over.

2.3 Data Collection Tools

In the research, the personal data form created by the researcher and the “Academic Self-efficacy Scale”, which
was developed by Jerusalem and Schwarz (1981) to measure the academic self-efficacy beliefs of mathematics
teacher candidates, which was adapted to Turkish by Yilmaz, Giircay and Ekici (2007) and validated by the
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reliability and validity scale, were used as data collection tools. The Cronbach Alpha coefficient for reliability of
the scale was calculated as 0.79. In the study, the Cronbach Alpha internal consistency coefficient for the
reliability of the scale was found as 0.65. Assumed that the intervals are equal in the evaluation of responses to
the items in the questionnaire and the score range for the arithmetic average was calculated as 0.75. Score range
= (Highest value - Lowest value)/ 4= %2 = 0,75 ). According to this calculation, the range of arithmetic averages
is: “1.00 - 1.75= It does not reflect me at all”, ““ 1.76 - 2.50 = It reflects me very little”, «“ 2.51 - 3.25= It reflects
me” and 3.26 - 4.00=It reflects me perfectly”. In the analysis of the data, evaluations were made based on these
score ranges.

2.4 Analysis of the Data

In accordance with the general purpose of the study, SPSS 17.0 package program was used for the necessary
statistical analysis of the data collected with the questionnaire. The score of each teacher candidate participating
in the survey was calculated based on the positive or negative choice they selected, and these scores were
divided by the number of items and converted into scores ranging from 1-4. Thus, it was ensured that the teacher
candidates' scores were compared and equivalents of their answers were easily visible. In the analysis of the data,
independent sample t-test was used for two variables and one-way variance analysis (ANOVA) was used for
more than two variables. The result of the homogeneity test of variance was p>0.05. As a result, since the basic
assumption of variance analysis is provided, we can state that the results obtained from the analysis of variance
are healthy (Kalayci, 2006). For this reason, parametric tests were used to analyze the data. In the case of the
significance of the value of F, Scheffe test was used to determine the difference between the groups. The
significance level was taken as 0.05 in the statistical analysis.

3. Results

In this section, the findings obtained based on the data collected in the direction of the purpose of the study are
presented.

The minimum, maximum, mean and standard deviation scores of mathematics teacher candidates' academic
self-efficacy perceptions are given on Table 1.

Table 1. Academic Self-efficacy Perception Scores of Math Teacher Candidates

Variable N Min. Max. == S
Academic self-efficacy 157 1.710 4.00 3.043 0.474

When Table 1 is examined, the mean score of the academic self-efficacy beliefs of the mathematics teacher
candidates is found as x =3.043 and the standard deviation is found as S =0,474. This result corresponds to the
level of “It reflects me” according to the scale. When academic self-efficacy beliefs are evaluated as “low,
moderate, high”, it can be considered that teacher candidates have high academic self-efficacy beliefs.

The results of the independent sample t-test applied to determine whether academic self-efficacy beliefs of
mathematics teachers show a significant difference according to gender are given on Table 2.

Table 2. T-test Results of Mathematics Teacher Candidates' Academic Self-efficacy Perceptions Scores
According to Gender Variable

Gender N £ S sd t p

Female 72 3.066 0.433 155 0.550 .583
Male 85 3.024 0.509

When Table 1 is examined, the mean scores of the academic self-efficacy perceptions of the mathematics teacher
candidates did not show any significant difference according to the gender variable. [t (155= ,550, p>05]. Hence,
it is possible to suggest that the gender variable does not have a significant impact on teacher candidates'
academic self-efficacy perceptions scores. The average scores of female and male teacher candidates are almost
the same. It is observed that the average scores of females is x (=3,066) and the average scores of males is
(x=3,024).

Table 3 shows whether the results of academic self-efficacy perceptions of mathematics teachers show a
significant difference according to their grade.
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Table 3. Arithmetic Mean and Standard Deviation Results of Academic Self-efficacy Perceptions of Mathematics
Teachers According to Their Grade Level

Grade Level N x Ss
1. Grade 45 2.964 0.586
2. Grade 34 2970 0.480
3. Grade 40 3.092 0.396
4. Grade 38 3.150 0.380
Total 157 3.043 0.474

When Table 3 is examined, the mean scores of teacher candidates' academic self-efficacy beliefs were found as:
1st grade (x = 2.964), 2nd grade (x = 2.97), 3rd grade (x = 3.092) and 4th grade (x = 3.150). According to
these findings, the academic self-efficacy score of teacher candidates increased with the grade level. in other
words, there is a difference between the grades. The findings of the Scheffe test results conducted to test whether
this difference is statistically significant are given in Table 4.

Table 4. ANOVA Test Results Related to The Scores of Teacher Candidates’ Academic Self-efficacy Beliefs by
Grade Level

Source of Variance Sum of Squares sd  Mean of Squares F P
Between groups 0.990 3 0.330 1.477 0.223
Within groups 34.206 153 0.224

Total 35.197 156

When Table 4 is examined, a statistically significant difference was not found among the mean scores of teacher
candidates' academic self-efficacy perceptions [Fs.1s3 =, 223, p> 0.05].

Table 5 illustrates whether academic self-efficacy beliefs of mathematics teachers show a significant difference
according to age.

Table 5. Arithmetic Mean and Standard Deviation Results of Mathematics Teacher Candidates’ Academic
Self-efficacy Perceptions Scores by Age

Variable N x SS

Age 18-19 37 2877 0.430
Age 20-21 79 3.062 0.474
Age 22 yearsand over 41 3.155 0.484
Total 157 3.043 0.474

When Table 5 is examined, it is seen that mathematics teacher candidates' academic self-efficacy belief total

mean score according to age is (x=3,043). The mean scores of teacher candidates' academic self-efficacy beliefs

according to their age group were found as: For 18-19 age group (x = 2.877) for the age group 20-21 (x = 3.062)
and for ages 22 and over (x = 3,155). According to these findings, the academic self-efficacy belief mean scores

of the teacher candidates who are 22 years old and over are higher than that of the other age groups. The findings

of Scheffe test results conducted to test whether this difference is statistically significant are given in Table 6.

Table 6. ANOVA Test Results of Academic Self-efficacy Beliefs of Mathematics Teacher Candidates According
to Age Variable

Source of Variance Sum of Squares sd  Mean of Squares F P  Difference
Between groups 1.568 2 0.784 3.591 .030 1-2
Within groups 33.628 154 0.218

Total 35.197 156

1. Age22andover 2.18-19 yearsold

When Table 6 is examined, no statistically meaningful significance was found between academic self-efficacy
belief scores of mathematics teacher candidates by age. [Fp.1s4 = 3,591, p <0.05]. According to the results of the
Scheffe test which was used to determine which age groups had this significant difference, it was found to be
between age 22 and 18-19. However, the difference was significant in favor of age group 22 and above.
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Table 7 shows whether the academic self-efficacy beliefs of mathematics teachers show a significant difference
according to their choosing the program willingly.

Table 7. Results of T-test Of Mathematics Teachers' Academic Self-efficacy Beliefs According to Their Choosing
The Program Willingly

Choosing the Program Willingly or Not N X S sd t p

Yes 121 3.201 0.391 155 2311 .022
No 36 2.996 0.488
Yes: Choosing the program willingly No: Choosing the program not willingly

According to Table 7, it was determined that the mean scores of the academic self-efficacy beliefs of the
prospective mathematics teachers did not show any significant difference according to whether they have
selected the program willingly or not. [t 1s5= 2.311, p <.05]. This meaningful difference is in favor of teacher
candidates who have chosen the program willingly.

Table 8 shows whether the academic self-efficacy beliefs of mathematics teachers show a significant difference
according to their mathematics achievement level.

Table 8. Arithmetic Mean and Standard Deviation Results for Academic Self-efficacy Perceptions Scores of
Mathematics Teacher Candidates according to Mathematics Achievement Levels

Mathematics Achievement Level N x SS

Weak 15 2.548 0.408
Moderate 16 2530 0.327
Good 13 2973 0.406
Excellent 113 3.189 0.410
Total 157 3.043 0.474

When Table 8 is examined, academic self-efficacy belief scores of teacher candidates according to mathematical
achievement groups are: Week (x = 2.548), Moderate (x =2.530), Good (x =2.973) and Excellent (x = 3.189).
According to these findings, it is observed that the teacher candidates with excellent mathematics achievement
also have higher academic self-efficacy belief scores than the teacher candidates with good, moderate and weak
mathematics achievement. According to this study, teachers' academic self-efficacy perceptions scores differ
according to the mathematics achievement variable. The findings of the Scheffe test results conducted to test
whether this difference is statistically significant are given in Table 9.

Table 9. ANOVA Test Results of Academic Self-efficacy Beliefs Scores of Mathematics Teacher Candidates
Accordingly Mathematics Achievement Variable

Source of Variance Sum of Squares sd  Mean of Squares F P  Difference
Between groups 10.352 3 3.451 21.251 0,000 1-3
1-4
Within groups 24.844 153 0.162 2-3
Total 35.197 156 2-4
1. Excellent 2. Good 3. Moderate 4. Weak

When Table 9 is examined, a statistically significant difference was found among academic self-efficacy beliefs
scores of teacher candidates according to mathematics achievement levels [F (5155 = 21.251, p < 0.05].
According to the results of the Scheffe test which was used to determine which achievement groups had this
significant difference, a significant difference was found between the academic self-efficacy belief scores of the
candidate teachers who have excellent mathematics achievement and the candidate teachers whose math
achievement is moderate and weak in favor of candidate teachers whose mathematics achievement is excellent.
Again a significant difference was found between the academic self-efficacy belief scores of candidate teachers
with good mathematics achievement and the candidate teachers who have moderate and weak mathematics
achievement in favor of candidate teachers whose mathematics achievement is good. Hence, it can be said that
teacher candidates with low mathematics achievement have low academic self-efficacy beliefs scores, while
teacher candidates with high mathematics achievement have high academic self-efficacy beliefs scores.
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4. Discussion and Conclusion
In this section, the results of this research and the results of other researches are discussed.

In this study, it was determined that the self-efficacy perceptions of mathematics teacher candidates correspond
to “It reflects me” level according to the score range of the scale based on their academic self-efficacy
perceptions. Thus, it is possible to assume that the teacher candidates' academic self-efficacy perceptions are
generally high. Hence, it can be assumed that the teacher candidates have a self-efficacy perception that they can
achieve an academic task assigned to them. The result of this study is similar to the result of study carried out by
Yilmaz et al. (2007) and Oguz (2012) with the primary class teacher candidates.

In the study, it was determined that the mean scores of the academic self-efficacy perceptions of the mathematics
teacher candidates did not show a statistically significant difference according to the gender variable [t(s5= ,550,
p>.05]. According to this finding, it is possible to state that the gender variable has no significant effect on the
academic self-efficacy perceptions of mathematics teacher candidates. In other words, both male and female
teacher candidates have the same level of self-efficacy perceptions about accomplishing an academic task, in
terms of seeing themselves capable and confidence in their abilities. The result of this study is similar to the
results of studies carried out by (Yalmanci & Aydin, 2014; Demir & Ari, 2013; Sahin et al., 2011; Ozsier et al.,
2011; Taskin & Haciomeroglu, 2010; Donmus et al., 2017; Oguz, 2012; Cuhadar et al., 2013). However, there
are also studies showing that academic self-efficacy perception level differs significantly by gender (Fira, 2010;
Yagci & Aksoy, 2015; Alemdag et al., 2014; Tunca & Alkin-Sahin, 2014; Schunk & Pajares, 2002; Bong, 2004).
According to these results, it can be said that the effect of gender variable on academic self-efficacy perception
varies.

One of the important results obtained in the study is that there is no statistically significant difference between
the scores of academic self-efficacy perceptions of mathematics teacher candidates according to the grade level
[t 3153, 223, p> 0.05]. However, it was determined that the academic self efficacy score of the teacher candidates
increased with the grade level. That is, the 4th grade teacher candidates' academic self-efficacy perceptions are
higher than those who teach in other classes. Among the reasons for the differentiation of academic self-efficacy
levels as the levels of the class differ, the lessons taken by the prospective teachers can be shown. As the class
levels increase, teacher candidates begin to take the subject of field knowledge. Especially the students of the last
year have the knowledge of the basic courses they need and the majority of their field knowledge. The academic
self-efficacy perceptions of the prospective teachers who were educated in the fourth year may have increased as
a result of the trust given by having sufficient knowledge (Firat, 2010). Similarly, in their study, Tunca and
Alkin-Sahin (2014), reported that the fourth grade students have higher academic self-efficacy perceptions than
first grade students. As the reasons for this, they expressed the self-confidence they gained through more courses
taken related to field knowledge and teaching profession knowledge, recognizing the methods of assessment and
evaluation of lecturers related to the courses to be taken and their successfully completing the first three grades.
According to Yagci and Aksoy (2015), studying in upper grades ensures that individuals have a higher sense of
competence in dealing with academic tasks than someone who has just started school. Grade 4 students have
more successful experiences in the three years they left behind. They have dealt with more difficulty and are
more experienced. This result of the study is similar to the results of the study conducted by Yilmaz et al. (2010),
while contradicting the results of the studies conducted by (Firat, 2010; Oguz, 2012; Tunca & Alkin-Sahin, 2014;
Yagc1 & Aksoy, 2015; Yalmanci & Aydin, 2014; Korucu & Cinar, 2017).

In the study, it was determined that mathematics teacher candidates' academic self-efficacy perceptions showed a
statistically significant difference according to age variable [F.1s4= 3.591, p < 0.05]. According to the results of
the research, the academic self-efficacy perceptions mean scores of teachers aged 22 years and over were found
to be significantly higher than that of other age groups. This may be due to the fact that candidate teachers'
perception in accomplishing an academic task is higher as a result of the experience they have gained than that of
the younger teacher candidates. This finding of the study is similar to the results of the studies conducted by
(Oguz, 2012; Korucu & Cnar, 2017). However, it contradicts the results of study conducted by Yagc1 and Aksoy
(2015). In a study conducted by Tabancali and Celik (2013), it was determined that the academic self-efficacy
beliefs of teacher candidates showed a significant difference in favor of teachers aged 20 and under.

In this study, it was determined that the academic self-efficacy perceptions of mathematics teacher candidates
differ significantly depending on whether they willingly chose the program they study or not [tuss= 2,311,
p<.05]. This meaningful difference is in favor of teacher candidates who have chosen the program willingly. This
result is similar to the findings of the study conducted by Oguz (2012) while contradicting the finding of study
by Donmus et al. (2017). People doing their favorite jobs and professions is a situation that will increase their
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success in the profession from the beginning. And this may be a reason why the academic self-sufficiency of
teacher candidates is high.

Another important finding in the study was that there was a statistically significant difference between the mean
scores of the academic self-efficacy perceptions of mathematics teacher candidates according to their
mathematics achievement level [F .53 = 21,251 p < 0.05]. According to the results of the Scheffe test which was
used to determine which achievement groups had this significant difference, a significant difference was found
between the academic self-efficacy perception scores of the candidate teachers who have excellent mathematics
achievement and the candidate teachers whose math achievement is moderate and weak in favor of candidate
teachers whose mathematics achievement is excellent. Again a significant difference was found between the
academic self-efficacy belief scores of candidate teachers with good mathematics achievement and the candidate
teachers who have moderate and weak mathematics achievement in favor of candidate teachers whose
mathematics achievement is good. Hence, it can be said that teacher candidates with low mathematics
achievement have low academic self-efficacy perceptions and those with high mathematics achievement have
high academic self-efficacy perceptions. This may be a reflection of the positive attitude of the teacher
candidates who have high level of mathematics achievement and see themselves as academically competent in
dealing with mathematical concepts, trusting their abilities This result of the research coincides with the results
of the studies conducted by Yagc1 and Aksoy (2015), Yenilmez (2016). In these studies, it was determined that
when academic achievement of teacher candidates was high, their academic self-efficacy was also higher. This
finding of the research contradicts the finding of the study carried out by Oguz (2012) with primary school class
teacher candidates. The reason why academic self-efficacy perceptions do not differ according to their academic
achievement may be due to the use of data based on students' overall academic achievement average at
University and their general academic self-efficacy perceptions. The same results may not be achieved when the
level of success and self-efficacy related to a particular course or field is determined by special measurements.
Meta analysis studies indicate that special academic self-efficacy measurements have a stronger effect on
academic results than more general measurements (Zajacova, et al., 2005; cited in Oguz, 2012).

As a result of the findings obtained from the study, the academic self-efficacy perceptions of mathematics
teacher candidates were tried to be determined, and whether their academic self-efficacy perceptions varied
significantly according to some variables. It was concluded that teacher candidates generally have high academic
self-efficacy perceptions, that they did not differ significantly according to gender and grades, but that they did
differ significantly according to age, whether they willing chose to study in the program and mathematics
achievement groups. In future studies, academic self-efficacy perceptions of teacher candidates in different
branches can be researched and compared with each other.
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