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Abstract The aim of this research was to examine
science and mathematics teaching efficacy beliefs of
pre-school teachers in terms of some variables. The sample
of the study was comprised of 191 pre-school teachers
working in a city in Aegean Region of Turkey. Since it
attempted to define self-efficacy beliefs of pre-school
teachers toward science and mathematics teaching, the
relational screening model was used. Developed by Riggs
and Enochs [1] and adapted by Ozkan, Tekkaya and
Cakiroglu [2], “The Scale of Self-Efficacy in Science
Teaching” and adapted for mathematics teaching by Dede
[3], “The Scale of Self-Efficacy in Mathematics Teaching”
was used to collect data in the study. The results indicated
that the self-efficacy beliefs of the teachers toward
mathematics and science teaching differed regarding their
graduation program and the time period that was allocated
for science and mathematics activities.

Keywords Self-efficacy Beliefs, Pre-school Teachers,
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1. Introduction

It is clear that the beliefs of individuals on their abilities
shape their behaviors [4]. Furthermore, teachers have a key
role on the application of curricula [5]. Since teachers
regulate their teaching through their positive and negative
beliefs, the beliefs of teachers towards any course are highly
important. Therefore, maximizing the self-efficacy of
teachers is one of the ways to increase the effectiveness of
the education and instruction ([6]; [7]). In the literature, the
self-efficacy concept has been described many times.
According to Flores [8], self-efficacy is one’s belief or
judgment about his or her ability to complete certain tasks.
According to Dede [3], self-efficacy belief is one of the
major factors having an effect on mathematics teaching and
it has a significant role in the development of human
behavior due to its effect on behaviors. Mathematics
self-efficacy is defined as the belief of individuals on their
capabilities to conduct mathematical issues successfully [9].

The self-efficacy toward science teaching can be described
as the judgment and beliefs of the teachers on the ability to
conduct science education effectively and increase the
achievement of students [10]. It is of importance for teachers
to believe that they can teach science at a good level and love
their job without any concern [11].

On the other hand, the content knowledge of teachers
toward professional development has a positive effect on
teachers' beliefs and self-efficacy for teaching [12]. Also, the
teachers who have high self-efficacy perception create a
better classroom environment and aid their students to
improve literacy skills ([13]; [14]; [15]). Pajares and
Kranzler [9] stated that mathematics self-efficacy had a
significant effect on mathematics anxiety and problem
solving performance. Hackett and Betz [16] found out that
mathematics self-efficacy was significantly positively
correlated with attitudes toward mathematics and effectance
motivation. Dede [3] reported that mathematics teachers’
levels of self-efficacy for effective teaching of mathematics
and of self-efficacy for teaching are higher than levels of
self-efficacy for helping and motivating students towards
mathematics. Peker [17] concluded that mathematics
teaching anxiety had a significant effect on pre-service
primary school teachers’ levels of self-efficacy for
mathematics teaching. Similarly, primary school science
teaching is one area, in which, however, low level of teacher
efficacy has long been a problem [18]. That is why science
teachers are expected to have high levels of self-efficacy for
science teaching. According to Yaman, Cansiingii-Koray
and Altungekig [19], science teachers with higher levels of
self-efficacy successfully tend to use student-centered
approaches, spend more time teaching science and bring
inquiry-based teaching methods to their classrooms while
those with lower levels of self-efficacy prefer
teacher-centered methods of instruction, such as lecture.

Science and mathematics are interrelated subjects and
have a reciprocal relationship. Mathematics can be
considered to be the language of science, and the common
goals of the science and mathematics teaching are the
development of skills in logical mathematical reasoning and
problem-solving ([20], [21]). Science and mathematics go
hand in hand and support each other in developing the
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cognitive abilities of individuals [22]. Buss [23] indicated
that pre-service primary school teachers had lower levels of
self-efficacy for teaching science and mathematics than for
teaching other subjects in the primary school curriculum.
The children in the pre-school-age have a positive attitude
toward learning science [24]. However, the beliefs of
teachers on science and mathematics teaching play a
significant role in teaching the science and mathematics
concepts that are highly crucial for preschoolers.
Considering the fact that the pre-school education is the first
step in the formal education, it is of importance to determine
the self-efficacy beliefs of pre-school teachers toward
science and mathematics teaching and to relate in terms of
some variables.

Chung, Marvin and Churchill [25] highlighted that
pre-school age student achievement is positively correlated
with pre-school teachers’ self-efficacy. In this regard, it is of
great significance to determine self-efficacy levels of
pre-school teachers considering the impact of teachers on
students ([26]). However, studies on pre-school teachers’
self-efficacy ([26], [27]) are few in number. There are also
few studies on pre-school teachers’ self-efficacy for teaching
mathematics or science ([28]; [29]; [30]). But, pre-service
pre-school teachers’ self-efficacy for teaching mathematics
or science is mostly studied ([31]; [32]; [33]; [34]; [35]; [36];
[37] [38]). However, there is no any study on pre-school
teachers’ self-efficacy beliefs for teaching mathematics and
science with together. Another reason for conducting this
study is that pre-school teachers are not found competent
enough with material development in science and science
topics ([39]; [40]). In addition, pre-school teachers encounter
some problems with teaching mathematics, and they view
learning of mathematics as passively receiving of knowledge
([29]). For this reason, the current study focuses on
determining pre-school teachers’ levels of self-efficacy for
teaching mathematics and science and examining their
self-efficacy in terms of some variables. This study is
anticipated to be a contribution to the literature.

1.1. Aim of the Study

The aim of this study is to examine science and
mathematics teaching efficacy beliefs of pre-school teachers
in terms of some variables.

The research question and sub-research questions related
to the study performed for this aim are given as follows.

1.2. Research Question

Do pre-school teachers’ science and mathematics teaching
efficacy beliefs significantly differ on seniority, department
that they graduated from university; time allocated for
science and mathematics activities per week, and workplace?

1.3. Sub-Research Questions

1. What are these pre-school teachers’ science and
mathematics teaching efficacy levels?
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2. Do these pre-school teachers’ science and mathematics
teaching efficacy beliefs significantly differ depending on
seniority?

3. Do these pre-school teachers’ science and mathematics
teaching efficacy beliefs significantly differ depending on
the department that they graduated from university?

4. Do pre-school teachers’ science and mathematics
teaching efficacy beliefs significantly differ depending on
time allocated for science and mathematics activities per
week?

5. Do pre-school teachers’ science and mathematics
teaching efficacy beliefs significantly differ depending on
the workplace?

1.4. Hypotheses

For the 2™ sub-research question,

Hy: Pre-school teachers’ science and mathematics
teaching efficacy beliefs do not significantly differ
depending on seniority.

H;: Pre-school teachers’ science and mathematics
teaching efficacy beliefs significantly differ depending on
seniority.

For the 3™ sub-research question,

Hy: Pre-school teachers’ science and mathematics
teaching efficacy beliefs do not significantly differ
depending on the department they graduated from university.

H;: Pre-school teachers’ science and mathematics
teaching efficacy beliefs significantly differ depending on
the department they graduated from university.

For the 4™ sub-research question,

Hy: Pre-school teachers’ science and mathematics
teaching efficacy beliefs do not significantly differ
depending on time allocated for science and mathematics
activities per week.

H;: Pre-school teachers’ science and mathematics
teaching efficacy beliefs significantly differ depending on
time allocated for science and mathematics activities per
week.

For the 5™ sub-research question,

Hy: Pre-school teachers’ science and mathematics
teaching efficacy beliefs do not significantly differ
depending on the workplace.

H;: Pre-school teachers’ science and mathematics
teaching efficacy beliefs significantly differ depending on
the workplace.

2. Materials and Methods

2.1. Research Design

Since the study attempted to identify science and
mathematics teaching efficacy beliefs of pre-school teachers,
the relational screening model was used in the current study
[41].
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2.2. Research Sample

The sample of the study was comprised of 191 pre-school
teachers working in a city in Aegean Region of Turkey.
Distribution of the participants regarding their gender,
seniority, department that they graduated from university
and workplace is presented in Table 1.

Table 1. Distribution of participants regarding gender, seniority,
graduation program, and workplace variables
N %
Female 188 98
Gender Male 3 2
Total 191 100
0-5 years 45 24
6-10 years 89 47
Seniority 11-15 years 37 19
16 and more years 20 10
Total 191 100
Pre-school Teacher Education 138 72
Graduation Child Development 21 11
program Distance Pre-school Teacher 32 17
Education
Total 191 100
Rural 36 19
Workplace Urban 155 81
Total 191 100

2.3. Instruments

2.3.1. Science Teaching Efficacy Belief Instrument (STEBI)

STEBI was developed by Riggs and Enochs [1] and was
adapted to Turkish by Ozkan, Tekkaya and Cakiroglu [2].
The STEBI that was prepared as a five point Likert type scale
was composed of 23 items and of two sub-dimensions which
were “personal self-efficacy belief in science teaching” and
“result expectation in science teaching”. The ‘“personal
self-efficacy belief in science teaching” dimension consisted
of 13 items while the “result expectation in science teaching”
dimension was composed of 10 items. Cronbach Alpha
reliability coefficient of the STEBI adapted to Turkish by
Ozkan, Tekkaya, and Cakiroglu [2] was .79 for the first
sub-dimension and .86 for the second. In the current study,
the value calculated for the first sub-dimension was .74, the
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value for the second was .76, and the value for full items
was .87.

2.3.2. Mathematics Teaching Efficacy Belief Instrument
(MTEBI)

MTEBI which was adapted for mathematics teaching by
Dede [3] from STEBI belonging to Riggs and Enochs [1]
was used in the current study. The MTEBI that was prepared
as a five point Likert type scale was composed of 14 items
and of three sub-dimensions which were “efficacy in
mathematics  teaching”,  “motivation  and  taking
responsibility in mathematics teaching”, and “effective
mathematics teaching”. The sub-dimensions of the MTEBI
consisted of 4, 6, and 4 items, respectively. Cronbach Alpha
reliability coefficient of the MTEBI adapted for mathematics
teaching by Dede [3] was .80. In the current study, the value
calculated for the first sub-dimension was .77, the value for
the second one was .65, the value for the third one was .83,
and the value for full items was .88.

2.4. Data Analysis

SPSS packet program was used for the analysis of data
gained after the applications. Data analysis was done with a
one-way MANOVA procedure. MANOVA is used to test
whether more than one dependent variable significantly
differs in independent groups ([42]). Since the current study
included more than one dependent variable (i.e. STEBI with
two levels and MTEBI with three levels), MANOVA was
preferred for data analysis. To determine which groups were
significantly different from each other, Tukey’s HSD test
was performed ([42]).

3. Findings

This study examined in detail pre-school teachers’
self-efficacy beliefs toward science and mathematics
instruction in terms of some variables (seniority, their
department that they graduated from university, time
allocated for science and mathematics activities per week,
and workplace) with a one-way MANOVA procedure. The
scores that pre-school teachers obtained from STEBI and
MTEBI are presented in Table 2.

Table 2. Scores that pre-school teachers obtained from STEBI and MTEBI

Instruments All sub-dimensions N Mean SD

) ) ) Personal self-efficacy belief in science teaching 191 3.85 .54
SClencfn:;afmh;% fsf]f}]ge];cl})] Belief Result expectation in science teaching 191 3.76 .55
Total 191 3.81 51

Efficacy in mathematics teaching 191 3.96 .87

Mathematics Teaching Efficacy Belief Motivation and taking responsibility in mathematics teaching 191 3.63 .68
Instrument (MTEBI) Effective mathematics teaching 191 3.98 .89

Total 191 3.83 .70
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The results of one-way MANOVA test performed to determine whether seniority had an effect on pre-school teachers’
STEBI and MTEBI scores are presented in Table 3.

Table 3. The results of one-way MANOVA test performed to determine whether there was a difference at STEBI and MTEBI scores of pre-school teachers
according to their seniority

Instrument Effect Values F Hypothesis df Error df P 7
STEBI 0.933 | 1.446 9.000 450.392 .166 .023
Seniority Wilks” Lambda
MTEBI 0.971 | 0.904 6.000 372.000 492 .014

As seen in Table 3, there was no a significant difference both STEBI and MTEBI scores of pre-school teachers according
to their seniority [Wilks Lambda (a) = 0.933, F(9, 450)=1.446, p=0.166, 1°=0.023 for STEBI; Wilks Lambda () = 0.971, F(6,
372)=0.904, p=0.492, n’=0.014 for MTEBI ]. One-way MANOVA analysis for STEBI and MTEBI scores of pre-school
teachers according to their seniority is presented in Table 4.

Table 4. One-way MANOVA analysis for STEBI scores of pre-school teachers according to their seniority

Instruments Sub-dimensions Seniority N M SD Df F p 7
0-5 years 45 3.75 .64
Personal self-efficacy 6-10 years 89 3.86 49
belief in science 11-15 years 37 3.94 54 187 920 432 .015
teaching 16 and more years 20 3.89 .52
Total 191 3.85 .54
0-5 years 45 3.62 74
o 6-10 years 89 3.77 .45
STEBI Result expectation in 11-15 years 37 3.83 50 187 1.548 204 024
science teaching
16 and more years 20 3.88 .49
Total 191 3.76 .55
0-5 years 45 3.69 .66
6-10 years 89 3.82 43
Total 11-15 years 37 3.89 A7 187 1.293 278 .020
16 and more years 20 3.88 .49
Total 191 3.81 51
0-5 years 45 3.98 97
. 6-10 years 89 4.00 .84
mathfrflf;;izyte‘zching 11-15 years 37 4.12 67 187 1.039 a7 016
16 and more years 20 3.68 1.20
Total 191 3.98 .89
0-5 years 45 3.60 .68
Motivation and taking 6-10 years 89 3.62 75
responsibility in 11-15 years 37 3.74 49 187 452 716 .007
mathematics teaching | 16 and more years 20 3.54 71
Total 191 3.63 .68
MTEBI
0-5 years 45 3.82 .76
. . 6-10 years 89 3.91 .92
Effective mathematics 11-15 years 37 426 64 187 1.962 121 031
teaching
16 and more years 20 3.97 1.14
Total 191 3.96 .87
0-5 years 45 3.77 .68
6-10 years 89 3.81 74
Total 11-15 years 37 4.00 46 187 1.014 .388 016
16 and more years 20 3.70 .90
Total 191 3.83 .70

As seen in Table 4, the Tukey’s HSD test results showed that seniority had not an effect on pre-school teachers’ STEBI and
MTEBI scores and on pre-school teachers’ scores of all sub-dimensions of STEBI and MTEBI. The results of one-way
MANOVA test were performed whether there was a significant difference both STEBI and MTEBI scores of pre-school
teachers according to their departments that they graduated from university and the results are presented in Table 5.
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Table S. The results of one-way MANOVA test performed to determine whether there was a difference on STEBI and MTEBI scores of pre-school teachers
according to their departments that they graduated from university

Instruments Effect Values F Hypothesis df Error df P 7
STEBI . . 0.922 3.876 4.000 374.000 .004* .040
Graduation program Wilks’ Lambda
MTEBI 0.939 1.475 8.000 370.000 165 .031
*p<0.05

As seen in Table 5, there was a significant difference at STEBI scores of pre-school teachers according to their departments
that they graduated from university [Wilks Lambda (a) = 0.922, F(4, 374)=3.876, p=0.004, 1°=0.040 for STEBI] However,
there was no significant difference between MTEBI scores of pre-school teachers according to their departments that they
graduated from university [Wilks Lambda (a) = 0.939, F(8, 370)=1.475, p=0.165, 1°=0.031 for MTEBI]. One-way
MANOVA analysis for STEBI and MTEBI scores of pre-school teachers is presented in Table 6 according to their graduation
program.

Table 6. The results of one-way MANOVA test performed whether there was a difference both STEBI and MTEBI scores of pre-school teachers according
to their departments graduated from university

Instruments Sub-dimensions Dep artment§ gra(.iuated from N M SD Df F P 7 Difference
university
Pre-school Teacher 38 392 5
Personal Education
a Child Devel t 21 3.90 .38
self-cfficacy e b 188 | 6163 | .03* | .062 13
belief in science | Distance Pre-school Teacher
. . 32 3.55 .64
teaching Education
Total 191 3.85 .54
Pre-school Teacher 13 383 49
Education
Result Child Development 21 | 380 | 53 13
STEBI expectation in - 188 7.470 .01* 074
. . Distance Pre-school Teacher 2-3
science teaching . 32 343 .68
Education
Total 191 3.76 .55
Pre-school Teacher 18 388 47
Education
Child Development 21 3.85 42 1-3
Total - 188 7.718 .01* .076
Distance Pre-school Teacher 2-3
. 32 3.50 .61
Education
Total 191 3.81 51
Pre-school Teacher 13 405 77
. Education
Efficacy in Child Development 21 | 420 | 1.05 13
mathematics - 188 4811 .009* .049
. Distance Pre-school Teacher 2-3
teaching . 32 3.56 1.11
Education
Total 191 3.98 .89
Pre-school Teacher
Motivat'ion and Education 38 3.67 67
tak'ltr)l'%t , Child Development 2 (364 |59 | o s | oasr | s
responsibility in - . . . -
mathematics Distance Pre-school Teacher 19 344 789
. Education
teaching
MTEBI Total 191 3.63 .68
Pre-school Teacher 13 4.04 78
) Education
Effective Child Development 21 | 398 | 99
mathematics - 188 2.904 .057 .030 -
. Distance Pre-school Teacher
teaching . 32 3.63 1.09
Education
Total 191 3.96 .87
Pre-school Teacher 13 388 65
Education
Child Development 21 3.90 16
Total - 188 3.170 .044* .033 1-3
Distance Pre-school Teacher
. 32 3.53 .81
Education
Total 191 3.83 .70

As seen in Table 6, the Tukey’s HSD test results showed that there was a significant difference at two sub-dimensions of
STEBI scores of pre-school teachers according to their graduation program. In terms of department that they graduated from
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university, significant differences in “personal self-efficacy belief in science teaching” scores were found in favor of
pre-school teacher education compared to open education pre-school teacher education; significant differences in “result
expectation in science teaching” scores were detected in favor of pre-school teacher education compared to open education
pre-school teacher education and in favor of child development compared to open education pre-school teacher education.
However, the Tukey’s HSD test results showed that there was a significant difference at a sub-dimension of MTEBI scores of
pre-school teachers according to their graduation program. In terms of department that they graduated from university,
significant differences in “efficacy in mathematics teaching” scores were found in favor of pre-school teacher education
compared to open education pre-school teacher education.

One-way MANOVA analysis for STEBI and MTEBI scores of pre-school teachers are presented in Table 7 according to
the time period which was allocated for science and mathematics activities per week.

As seen in Table 7, there is a significant difference between STEBI scores of pre-school teachers according to the time
period allocated for science activities [Wilks Lambda (a) = 0.846, F(4, 374)=8.154, p=0.000, n2:O.08O for STEBI] However,
there was no significant difference between MTEBI scores of pre-school teachers according to the time period which was
allocated for science activities [Wilks Lambda (a) = 0.932, F(8, 370)=1.659, p=0.107, 1’=0.035 for MTEBI].

Table 7. The results of one-way MANOVA test performed to determine whether there was a difference on STEBI and MTEBI scores of pre-school teachers
according to the time period which was allocated for science and mathematics activities per week

Instruments Effect Values F Hypothesis df | Error df P W
STEBI the time period which is allocated for Wilks’ .846 8.154 4.000 374.000 | .000* | .080
MTEBI science and mathematics activities Lambda 932 1.659 8.000 370.000 107 .035

*p<0.05

One-way MANOVA analysis for STEBI and MTEBI scores of pre-school teachers is presented in Table § according to the
time period which is allocated for science and mathematics activities per week.

Table 8. The results of one-way MANOVA test performed to reveal whether there was a difference both STEBI and MTEBI scores of pre-school teachers
according to the time period which is allocated for science and mathematics activities

according to the time
Instruments Sub-dimensions period thh. s N M SD Df F P 7 Difference
allocated for science
activities per week
0-3 hours 112 3.70 .52
Personal 4.6 hours 57 | 3.97 | 49 (74)-(0-3)
self-efficacy belief 1 N = 231 5 188 15.318 .000* 140 (7+)-(4-6)
in science teaching 7 and more hours . . (4-6)-(0-3)
Total 191 3.85 .54
0-3 hours 112 3.62 53
. 7+)-(0-3)
4-6 h 57 | 385 | 49 (
STEBI | Result expectation ours 188 | 13735 | .000% | 127 | (7+)-(4-6)
in science teaching 7 and more hours 22 4.22 47
(4-6)-(0-3)
Total 191 3.76 .55
0-3 hours 112 3.67 | 3.67
4-6 hours 57 | 392 | 3.92 (7+)-(0-3)
Total " b ) e e 188 16.966 .000* 153 (7+)-(4-6)
7 and more hours 27 27 (4-6)-(0-3)
Total 191 3.81 3.81
) 0-3 hours 77 3.85 .88
Efficacy in 4-6 hours 89 | 401 | .80
mathematics 188 1.47 .046* .015 (4-6)-(0-3)
N . 7 and more hours 25 4.17 1.06
eaching
Total 191 3.96 .87
Motivation and 0-3 hours 77 3.53 .69
taking 4-6 hours 89 | 366 | .63
responsibility in 7 and more hours 25 382 20 188 1.85 231 .019 -
mathematics - -
MTEBI teaching Total 191 3.63 .68
) 0-3 hours 77 3.79 1.01
Effective 4-6 hours 89 | 413 | m
mathematics 188 3.12 159 .032 -
N . 7 and more hours 25 4.07 .97
eaching
Total 191 3.98 .89
0-3 hours 77 341 73
4-6 hours 89 3.63 .55 +)-(0-
Total 188 3.17 .044* .033 (74)0-3)
7 and more hours 25 3.72 .79 (4-6)-(0-3)
Total 191 3.55 .67
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As seen in Table 8, the Tukey’s HSD test results show that there is a significant difference at two sub-dimensions of STEBI
scores of pre-school teachers according to the time period which was allocated for science activities. In terms of time period
which was allocated for science activities, significant differences in “personal self-efficacy belief in science teaching” scores
were found in favor of (7 and more) hours compared to (0-3) hours, in favor of (7 and more) hours compared to (4-6) hours
and in favor of (4-6) hours compared to (0-3) hours, and significant differences in “result expectation in science teaching”
scores were detected in favor of (7 and more) hours compared to (0-3) hours, in favor of (7 and more) hours compared to (4-6)
hours and in favor of (4-6) hours compared to (0-3) hours. However, the Tukey’s HSD test results showed that there was a
significant difference at a sub-dimension of MTEBI scores of pre-school teachers according to their departments that they
graduated from university. In terms of the time period which was allocated for science activities, significant differences in
“efficacy in mathematics teaching” scores were revealed in favor of (4-6) hours compared to (0-3) hours.

One-way MANOVA analysis for STEBI and MTEBI scores of pre-school teachers according to their workplace is
presented in Table 9.

Table 9. The results of one-way MANOVA test performed to determine whether there was a difference on STEBI and MTEBI scores of pre-school teachers
according to their workplace

Instruments Effect Values F Hypothesis df Error df p n?
STEBI 991 .824 2.000 188.000 440 .009
Workplace Wilks” Lambda
MTEBI 974 1.237 4.000 186.000 297 .026

#p<0.05

As seen in Table 9, workplace had not an effect on pre-school teachers’ STEBI and MTEBI scores and on pre-school
teachers’ scores of all sub-dimensions of STEBI and MTEBI [Wilks Lambda (a) = 0.991, F(2, 188)=0.824, p=0.440,
1°=0.009 for STEBI; Wilks Lambda (a) = .974, F(4, 186)=1.237, p=0.297, 1°=0.026 for MTEBI]. One-way MANOVA
analysis for STEBI and MTEBI scores of pre-school teachers according to their workplace is presented in Table 10.

Table 10. A one-way MANOVA analysis for STEBI and MTEBI scores of pre-school teachers according to their workplace

Instrument Sub-dimensions Workplace N M SD Df F P 7
Rural 36 3.76 46
Personal self-efficacy belief in Utban 155 3.88 56 189 1.359 245 007
science teaching
Total 191 3.85 54
Rural 36 3.66 52
STEBI Result expectation in science Urban 155 378 | .55 189 1528 | 218 008
teaching
Total 191 3.76 .55
Rural 36 3.71 46
Total Urban 155 3.83 52 189 1.631 .203 .009
Total 191 3.81 Sl
Rural 36 3.81 .79
Efficacy in mathematics Urban 155 400 | 89 189 121 729 001
teaching
Total 191 3.96 .87
Motivation and taking Rural 36 3.67 63
responsibility in mathematics Urban 155 3.62 .70 189 1.270 261 .007
teaching Total 191 363 | .68
MTEBI
Rural 36 3.83 91
Effective mathematics Urban 155 402 | 88 189 1339 | 249 007
teaching
Total 191 3.98 .89
Rural 36 3.48 .59
Total Urban 155 3.57 .69 189 598 440 .003
Total 191 3.55 .67

As seen Table 10, the Tukey’s HSD test results show that there is no significant difference on all sub-dimensions both in
STEBI and MTEBI of pre-school teachers according to their workplace.
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4. Discussion and Conclusions

In this part, the results regarding the self-efficacy beliefs
of pre-school teachers toward science and mathematics
teaching were discussed through a comparison with the
related studies in this research area. The results of the current
study indicated that the self-efficacy beliefs of pre-school
teachers toward science and mathematics teaching were at a
high level. Similarly, pre-school teachers’ levels of
self-efficacy were found high in some studies ([26]; [27];
[28]). However, pre-school teachers were not found
competent enough with material development in science and
science topics ([39]; [40]). In addition, pre-school teachers
encountered some problems with teaching mathematics, and
they viewed learning of mathematics as passively receiving
of knowledge ([29]). This result should be cautiously
interpreted because many pre-service teachers were more
likely to be confident in themselves than they really were
([43]). This might be valid for in-service teachers as well.

Furthermore, the rank of the teachers was found to be a
statistically insignificant factor (p>.05) according to the
scores that pre-school teachers took from the whole scale and
the sub-categories of the scale. In a detailed look, the
arithmetic mean statistics were examined and compared with
each other. As can be understood from the arithmetic means,
the pre-school teachers who had experience between zero
and five years had lower self-efficacy beliefs in all
sub-factors of both science and mathematics teaching
compared to the other teachers who had more experience.
These results can be predicted as the lack of newly appointed
teachers in delivering lectures. Similarly, pre-school
teachers’ self-efficacy levels do not significantly differ on
seniority ([26]; [27]; [28]; [30]). But, Elmas and Kanmaz [28]
found out that pre-school teachers, who have at least 21 years
of teaching experience, had higher levels of self-efficacy for
teaching science. Another two studies revealed that
pre-school teachers, who have 16-20 years of teaching
experience, had the highest levels of self-efficacy ([26];
[27]). Therefore, the reasons behind the fact that newly
appointed pre-school teachers have lower self-efficacy
beliefs toward science and mathematics teaching can be
scrutinized in a detailed way.

Another result of the current study was that the
self-efficacy belief of the pre-school teachers toward science
and mathematics teaching differ related to the graduation
program. For instance, this statistically significant difference
was detected between the face-to-face pre-school education
and the distance pre-school education in the favor of
face-to-face pre-school education. Another statistically
significant difference was found between the face-to-face
child development program and the distance pre-school
education in favor of the face-to-face child development
program. These statistically significant differences on the
self-efficacy beliefs of pre-school teachers toward science
and mathematics teaching might be related to the way that
the courses are presented through face-to-face programs.
Kesgin [27] found out that pre-school teachers’ levels of
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self-efficacy did not significantly differ on the department
they graduated from, but pre-school teachers, who earned a
bachelor’s degree from a 4-year college in Child
Development, had the highest level of self-efficacy.

The results also indicated that the self-efficacy beliefs of
the pre-school teachers toward science and mathematics
teaching differed in terms of the time period that was
allocated for science and mathematics activities per week.
This statistically significant difference was found to be
between the teachers who give more and less time for the
science and mathematics activities in favor of the ones who
gave more time for the science and mathematics activities.
This statistically significant difference might be related to
their competence at science and mathematics activities. This
is a clear result of the fact that they give more time for
mathematics and science teaching activities. This might be
accounted for the fact that the use of mathematics in
everyday life is more abstract than the use of science in
pre-school education. The findings of Cimar [39]’s study
showed that most pre-school teachers organize science and
nature activities offered in the pre-school curriculum, but
some did not because of insufficiency of pre-service
pre-school teacher education in terms of teaching science.

In conclusion, the results showed there was no a
significant difference at all sub-dimensions both STEBI and
MTEBI of pre-school teachers according to their workplace.
Similarly, Gomleksiz and Serhatlioglu [26] found out that
pre-school teachers’ levels of self-efficacy did not
statistically differ on the workplace. But, they highlighted
that pre-school teachers, who were teaching in schools of
middle socioeconomic status, had the highest level of
self-efficacy.
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