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Abstract

This study aims to show to what extent the variables of reflective thinking, inquiry skill and mathematics
teaching self-efficacy belief affect each other, to show their rates of explaining each other, and to
show whether inquiry skill is a mediating variable in the relationship between reflective thinking and
mathematics teaching self-efficacy belief. The data which were collected to test the hypotheses regarding
the relationships to be shown were evaluated with structural equation modeling. A relational screening
model was used in the research. The participants of the study were 304 prospective primary school
teachers studying in their third and fourth years in the Basic Education Department of Education Faculties
in two different state universities in Turkey. As data collection tools, the “Reflective Thinking Level
Determination Scale”, “Inquiry Skills Scale” and “Mathematics Teaching Efficacy Belief Instrument”
were used. According to the results of the study, reflective thinking affects mathematics teaching self-
efficacy belief positively and significantly and explains it significantly. Reflective thinking affects inquiry
skills positively and significantly and explains it significantly. Inquiry skill affects mathematics teaching
self-efficacy belief positively and significantly. Reflective thinking and inquiry skill together explain
mathematics teaching self-efficacy belief highly and significantly. Inquiry skill has a partial mediating
effect between reflective thinking and mathematics teaching self-efficacy belief.

Keywords: Inquiry skill, mathematics teaching, prospective primary school teachers, reflective thinking,
teacher education

Introduction

Knowledge production, which has had a serious impact on the 21st century, has caused
changes and developments in many lines of work. While developing education policies, this
change and development, the needs of the new generation and the business sector should be
taken into account, and children should be educated in a way that will be appropriate for the
age they will struggle in the future. For this reason, we need to raise individuals who question,
research, have advanced problem-solving skills, high-level thinking skills, and high reflective
thinking skills.

Mathematics education, which starts in the preschool period, has a significant place in
individuals’ lives and affects their attitudes towards mathematics positively and negatively.
Therefore, primary school teachers have a great role in students’ learning mathematics and
developing self-efficacy perceptions (Arseven et al., 2015). Determining the mathematics self-
efficacy beliefs of prospective primary school teachers is important in understanding their
behaviors more correctly and increasing the academic achievement of students in the future.

Students’ attitudes towards mathematics are shaped by the education they receive at
school. Self-efficacy belief, which is considered a very important guide of the individual’s
behaviors and adaptation to the environment, is one of the important factors of the effective
field of mathematics teaching. Self-efficacy belief, which is known to have a strong effect on the
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achievement levels of individuals, is also an effective antecedent of their success in mathematics.
Teachers’ belief in self-efficacy affects the quality of teaching and has an important role in
students’ success (Cagirgan-Giilten et al., 2012). Toluk-Ugar et al. (2010) stated that students’
beliefs about mathematics are subjective thoughts which arise from students’ past mathematics
experiences accepted as true by students. Therefore, students’ beliefs about the mathematics
they form in the first years of their formal education affect their whole education life. For
this reason, mathematics teaching self-efficacy beliefs of primary school teachers, who will
introduce students to mathematics and who will make them love mathematics, is very important.
This is because one of the factors that affect students’ success and attitude is the beliefs their
teachers have and the learning environments they form according to their beliefs (Birgin, 2016).
There is a close relationship between teachers’ ability to teach mathematics effectively and their
beliefs, perceptions, and self-efficacy towards mathematics teaching skills (Swars et al., 2007).
Teachers who think that their self-efficacy perceptions about their teaching skills are important
for students to be successful in providing effective teaching in the mathematics teaching process
are more successful than teachers who think that their self-efficacy perceptions will not affect
their success (Enochs et al., 2000). In other words, high self-efficacy perceptions of primary
school teachers have a direct effect on students’ academic achievement.

In its most general sense, reflective thinking is the individual’s thinking deeply about
the past/future and present experiences, questioning his/her learning/teaching and thinking
process, and evaluating the self and thinking about what he/she can do to solve the problems
as a result of this evaluation. While gaining learning experiences, students will try to make
their learning processes productive by subjecting these experiences, their educational beliefs,
and the knowledge they gain to constant questioning. Teachers will on the one hand make
students question by guiding the use of this skill, while on the other hand, they will reflect on
their teaching by examining their guidance process (Wilson & Jan, 1993). According to Taggart
and Wilson (2005), reflective thinking is the process of making informed and logical decisions
on teaching issues and evaluating the consequences of these decisions. Norton (1997) defined
creative thinking as an inquiry about the reasons, methods, materials, and consequences of
educational practice. Reflective thinking, which is a high-level cognitive skill, has come to
the fore as the main subject in constructivist understanding. This is because, through reflective
thinking, which is an inquiry approach that cares about constructivism in teaching, individuals
find the opportunity to reconstruct their experiences (Mahnaz, 1997). It is thought that reflective
teachers’ ability to reflect their actions in mathematics teaching practices will contribute
positively to their problem-solving skills. In this sense, the necessity of reflective thinking skills
in mathematics teaching emerges (Gozel & Toptas, 2017).

In mathematics teaching, primary school teachers should guide their students to
reflective thinking during the process of problem-solving, they should ensure that their students
question and evaluate what they do and establish cause-effect relationships between events and
concepts (Bas & Kivileim, 2013). According to Gipe and Richards (1992), reflective thinking
is a questioning process, and it results in self-development. Schon (1987) emphasized that in
courses given in educational institutions, students were generally prepared for problems that
have only one solution and which are always well-defined, whereas they had to be educated
as individuals with more advanced reflecting skills so that they could cope with complex and
incompletely defined problems. According to Dewey (1933), reflective thinking is the ability
of individuals to think effectively, consistently, and carefully about any thought or knowledge
and a knowledge structure that supports reaching its intended results. Dewey (1933) stated
that individuals with reflective thinking skills should be open-minded, willing, and responsible
individuals. When a skill has to be measured, it is necessary to examine the actions which reveal
that skill (Kizilkaya & Askar, 2009). In this context, it has been stated that one of the acts that
show reflective thinking skills is inquiry (Dewey, 1933). According to Branch and Solowan
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(2003), since inquiry is a student-centered learning approach focused on asking questions,
thinking critically, and solving problems, it enables students to develop skills they may need all
their lives and help them to cope with problems.

The foundations of the concept of inquiry go back to Socrates. The inquiry has been
discussed by many researchers, including Dewey (1926, 1933, 1938), Conant in the 1940s,
Bruner, Suchman, Schwab, and Gagne in the 1960s, and Piaget and Lawson in the 1980s.
Inquiry means seeking explanations or information by asking questions. In inquiry learning,
students choose a subject that interests them, they study this subject in-depth, and they share
what they learn. Students ask questions, analyze information, and they are active during the
learning process; therefore, the inquiry is based on a constructivist learning approach. Inquiry
skill engages students in the learning process; students take responsibility for their learning
and thus maximize learning. Inquiry-based learning enables students to develop their skills of
critical thinking, scientific processing, and problem-solving (Bell et al., 2005; Chung & Behan,
2010). Llewellyn (2002) stated that the inquiry-based learning approach provides students
with the necessary skills to become free individuals and lifelong learners. Inquiry skill helps
students to develop lifelong learning skills. Lawson (2010) advocated that the inquiry-based
learning approach develops students’ creativity, academic achievement, critical thinking skills,
and problem-solving skills.

There are studies in the literature that examined the effects of inquiry-based learning
methods on students’ academic achievement. Varli and Ulugimar-Sagir (2019) concluded that
inquiry-based learning approach has a significant effect on students’ academic achievement,
inquiry learning skills, and metacognition. Abdi (2014) examined the effects of the inquiry-
based learning method on students’ academic achievement in a science lesson. It was found
that the students who received education through inquiry-based learning got higher scores when
compared with the students who were educated with the traditional method. Akpullukgu (2011)
found that using practices in a research-based learning environment in science and technology
lessons could be beneficial for students’ academic achievement and developing students’
attitudes towards the lesson. In literature, inquiry-based teaching has been applied in many
courses and the efficacy of this teaching method has been examined in terms of different variables
considered. It was found that inquiry-based teaching increased academic achievement, enabled
students to develop positive attitudes for courses, ensured the permanence of information,
developed logical thinking skills and scientific data processing skills and scientific process
skills (Bagcaz, 2009; Balim et al., 2008; Budak Bayir, 2008; Celiksdz, 2012; Davies et al.,
2012; Duban, 2008; Erdogan, 2005; Evrekli, 2010; Evren, 2012; Gengctiirk, 2004; Gilingor
Seyhan, 2008; Kara, 2008; Kiiciik, 2012; Saglam, 2012; Sézen, 2010; Sen, 2010; Taskoyan,
2008; Timur, 2005).

There are also studies in the literature which discuss the reflective thinking skills of
primary school teachers and prospective primary school teachers in terms of various variables.
For example, Celik and Dikmenli (2021) and Alkan and Gozel (2013) concluded that prospective
primary school teachers had high reflective thinking tendency levels. Akar and Sahin (2020) and
Kaf-Hasirct and Sadik (2011) found that primary school teachers had high reflective thinking
tendencies. Aras, Siringiil, and Park (2019) found that prospective teachers had high reflective
thinking levels. Karapinar (2016) stated that inquiry-based learning environments were effective
in prospective teachers’ accessing knowledge with scientific validity and increasing scientific
process skills that include the production process of knowledge.

The rapid change in science and technology, the changing needs of the individual and
the society, the innovations and developments in learning and teaching theory and approaches
also had a direct effect on the roles expected from individuals. It can be seen that in the
primary mathematics lesson teaching program of our country, there are goals such as making
an inquiry, making inferences about logical induction and deduction, thinking critically,
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developing problem-solving strategies, making research, developing the power to produce and
use knowledge (Ministry of National Education [MoNE], 2018). As the organizers of learning
environments, teachers should possess the skills that students should have as specified in
Turkish National Education Programs because it is teachers that will develop the reflective
thinking and inquiry skills of students. Teachers cannot be expected to educate their students to
have the skills they do not have. Therefore, primary school teachers who will build the future
should have high-level skills defined as 21st-century skills (creative-reflective-critical-scientific
thinking, inquiry skill, problem-solving, communication, conflict solution, skills of using
information and communication technologies). To be able to educate students with high inquiry
skills and reflective thinking skills, primary school teachers, who are the implementers of the
primary school program, should also have these skills. In this context, it becomes important to
what extent reflective thinking and inquiry skills predict prospective primary school teachers’
mathematics teaching self-efficacy beliefs. It is expected for prospective teachers who will
graduate from the primary school teaching program to have high inquiry skills, high reflective
thinking skills, and high self-efficacy perceptions towards mathematics. No known studies in
literature explain the effects and impact of reflective thinking and inquiry-based learning on
the development of mathematics self-efficacy for prospective primary school teachers. In this
respect, the present study is of great importance.

Research Aim and Research Questions

In line with the literature on the relationship between reflective thinking, inquiry
skills, and mathematics teaching self-efficacy, which are tried to be explained above, and the
relationship between these three parameters the following hypotheses have been developed.

Hypotheses:

H1. Reflective thinking affects mathematics teaching self-efficacy belief positively and
significantly.

H2. Reflective thinking explains the mathematics teaching self-efficacy belief
meaningfully.

H3. Reflective thinking affects inquiry skills positively and significantly.

H4. Reflective thinking explains the inquiry skill meaningfully.

HS5. Inquiry skill affects mathematics teaching self-efficacy belief positively and
significantly.

H6. Reflective thinking and inquiry skills together explain mathematics teaching self-
efficacy belief at a high level and meaningfully.

H7. Inquiry skill has a partial mediation effect between reflective thinking and
mathematics teaching self-efficacy belief.

Research Methodology
Background
A relational screening model was used in the research. The relational screening model
is a research model that aims to determine the existence and degree of change between two or
more variables (Karasar, 2012). In this context, the study discussed the effects of prospective

teachers’ reflective thinking, inquiry skills, and mathematics teaching self-efficacy belief levels
on each other and their levels of explaining each other.
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Sample

The participants of the study were 304 prospective primary school teachers studying in
their third and fourth years in the Basic Education Department of Education Faculties in two
different state universities in Turkey in the 2019-2020 academic year. The study group was
selected by the “criterion sampling” method, which is one of the purposive sampling methods.
The basic understanding of the criterion sampling method is to study all cases that meet a
predetermined set of criteria. The criteria or criteria mentioned here can be created by the
researcher or a previously prepared criteria list can be used (Yildirim & Simsek, 2013). The
basic criteria of this study are to be registered in the basic education department of education
faculties of the universities and to be studying in the 3rd or 4th grade. Also, for the structural
equation model, the data must meet the multiple normality assumption. It is stated that the
minimum sample size should be between 100 and 150 to meet this assumption (Hair et al.,
1998). In line with the criteria given above, the participant group of the research was determined
as 304 people, and this number is suitable for the research and statistical analysis. In terms of
gender, 62.2% (f=189) of the participants were “female” and 37.8% (f=115) are “male”. While
18.1% (f=55) of the participants were in the “20 and less” age group, 81.9% (f=249) were in the
“21-30 age group”. In terms of grade level, 54.6% of the participants (f=166) were studying in
the 3" grade while 45.4% (f=138) were in the 4" grade.

Instrument and Procedures
Data Collection Tools

As data collection tools, “Reflective Thinking Level Determination Scale”, “Inquiry
Skills Scale” and “Mathematics Teaching Efficacy Belief Instrument” were used. More detailed
information on these scales, as well as confirmatory factor analysis results for the scales, are
given below.

Reflective Thinking Level Determination Scale

This scale was developed by Kember et al. (2000) in order to measure the reflective
thinking skill levels of students at the end of a lesson and was adapted into Turkish by Basol
and Evin-Gencel (2013). It consists of 4 factors and 16 items: habit (4 items), understanding
(4 items), reflecting (4 items) and critical reflecting (4 items). The Cronbach-alpha value
calculated for the total of the scale whose validity and reliability studies were conducted by
Basol and Evin-Gencel (2013) is .77. In the scale scoring is done as follows; 5=Strongly Agree,
4=Agree, 3=Neutral, 2=Disagree, 1=Strongly Disagree. Based on the data obtained from this
study, Cronbach-alpha values for each factor in the scale and the entire scale were calculated.
While Cronbach-alpha reliability coefficients were .70 for “Habit”; .74 for “Understanding”,
.75 for “Reflecting” and .77 for “Critical reflecting”, it was .79 for the total of the scale.

Inquiry Skills Scale

The Inquiry Skills Scale, which aims to measure the inquiry skills of prospective school
teachers, was developed by Aldan-Karademir and Saracaloglu (2013). The scale consists of
a total of 3 factors and 14 items, namely getting information (6 items), checking information
(5 items), and self-confidence (3 items). The Cronbach-alpha value calculated for the sum
of the scale by Aldan-Karademir and Saracaloglu (2013) is .82. In scale scoring; Always=5,
Often=4, Occasionally=3, Rarely=2, Never=1 points. Based on the data obtained from this
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study, Cronbach-alpha values for each factor in the scale and the entire scale were calculated.
While the Cronbach-alpha reliability coefficients were .73 for “Getting Information”, .70 for
“Checking Information” and .82 for “Self-Confidence”, they were .83 for the total scale.

Mathematics Teaching Efficacy Belief Instrument

The scale, which was developed by Enochs et al. (2000) and adapted into Turkish by
Hacidmeroglu and Sahin-Taskin (2010), to determine the efficacy beliefs of primary school
teachers regarding mathematics teaching consists of a total of 3 sub-dimensions and 17
items; personal competence (6 items), the role of the teacher in effective teaching (7 items)
and teaching performance (4 items). The Cronbach-alpha value calculated for the total of the
scale whose validity and reliability studies were conducted by Hacidmeroglu and Sahin-Tagkin
(2010) is .712. In the scale scoring, it is evaluated as 5=Strongly Agree, 4=Agree, 3=Undecided,
2=Disagree, 1=Strongly Disagree. Based on the data obtained from this study, Cronbach-alpha
values for each factor in the scale and the entire scale were calculated. While the Cronbach-
alpha reliability coefficients are .80 for “Personal competence”, .82 for “The role of the teacher
ineffective teaching” and .72 for “Teaching performance”, they are .86 for the total scale.

Confirmatory factor analysis (CFA) was performed to test the validity of the scales used.
The results obtained as a result of confirmatory factor analysis are shown in the table below
(Table 1).

Table 1
The Results of Confirmatory Factor Analysis of Scales

*Fit Indices Ay? df AyYdf RMSEA  SRMR  GFI CFI AGFI NFI
The Scale for

Determining the Level of  316.22 112 2823 .072 .056 912 .946 .900 .926
Reflective Thinking

The Inquiry Skills Scale 21416 74 2894 074 .058 .924 .959 903 .930
The Mathematics

Teaching Efficacy Belief ~ 319.44 124 2576 .071 076 .908 912 903 .908
Instrument

As a result of the confirmatory factor analysis, in terms of multivariate (Mardia) values,
the critical rate (c.r.) for “The Scale for Determining the Level of Reflective Thinking” was
42.246, the critical rate for “The Inquiry Skills Scale” (c.r.) was 44.325, and the critical rate
(c.r.) for “The Mathematics Teaching Efficacy Belief Instrument” was 46.632. Since there were
no items with a critical ratio greater than 10 for all three scales, all items were included in the
analysis in the next step. In addition, when Table 1 is examined, it is seen that the fit values for
the scales are at an acceptable level.

Data Analysis

The data obtained as a result of the application of the scales used in the research were
entered into the SPSS (Statistical Package for the Social Sciences) package program and the
demographic characteristics of the participant group were analyzed through this program. The
AMOS (Analysis of Moment Structures) program was used for confirmatory factor analysis of
the scales and the designed model. The maximum likelihood estimation method was used to
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estimate model parameters in confirmatory factor analysis. RMSEA (0-0,08), SRMR (0-0.10),
GFI (.90-1.00), CFT (.90-1.00), AGFT (.85-1.00), NFI (90-1.00), 4*/sd = CMIN/DF (0-3) and
significance level (p) fit indices were taken into account in the evaluation of model goodness
of fit (Bayram, 2010; Reisinger & Mavondo, 2007; Schermelleh-Engel et al., 2003; Simsek,
2007). In this study, the lower limit of the factor loadings of the items in confirmatory factor
analysis was accepted as .30. If there are few items in a scale prepared in the field of social
sciences, the limit value for the factor load value can be reduced to .30 (Biiyiikoztiirk, 2012). In
addition, the assessment of normality for confirmatory factor analysis and structural equation
modeling was based on a critical ratio below 10.

Research Results
Correlation Analysis
The mean and standard deviation values of the variables (dependent and independent
variables) in the study and the correlation coefficients between the independent and dependent

variables are given in Table 2.

Table 2
Descriptive Statistics and Correlation Matrix of Constructs

Constructs X Sb 1 2 3 4 5 6 7 8 9 10
1. Habit 320 0.77 (0.75)

2. Understanding 3.95 0.61 .23* (0.79)

3. Reflecting 396 0.67 .19* 57 (0.73)

4. Critical reflecting 340 0.77 .33* A4 A5 (0.77)

5. Getting information 4.12 058 .24*  50%  52%  38* (0.79)

6. Checking information 3.81 0.65 .18** .32¢ A9  A7* 65** (0.73)

7. Self confidence 3.75 0.88 .23+ 24% 23 24%  30** 26** (0.74)

8. Personal competence 400 0.79 .13 28* 35% 27 37+ 0% 20 (0.82)
?éa;l(';ehailsgers role in effective 4.00 0.68 A3% a4 AGw 4% BT AT 19 3% (0.83)
10. Teaching performance 404 070 .18** .A44*  BI* 3gr BAx B3k 16% 27 74% (0.80)

Note 1: *p-value <.05, **p-value <.01, N = 304.
Note 2: Numbers in parentheses indicate the Cronbach’s o of constructs.

According to the data in Table 2, it is seen that prospective primary school teacher’
perception levels of reflection in terms of reflective thinking dimensions (X = 3.96) are higher
than those of habit (X = 3.20), understanding (X = 3.95) and critical reflecting (X = 3.40). In
terms of inquiry skill dimensions, the highest average score was in the dimension of getting
information (X = 4.12), while the lowest average score was in the dimension of self-confidence
(X=3.75). In terms of mathematics teaching self-efficacy belief dimensions, it is seen that the
highest average score is in the dimension of performance related to teaching (X = 4.04), while
the lower and equivalent score averages are in the dimensions of personal competence (X =
4.00) and the role of the teacher in effective teaching (X = 4.00). The relationships between the
variables of the study are explained below:

1) Relationships between reflective thinking and inquiry skills: It is seen that the habit
dimension of the reflective thinking scale has a positive and significant relationship with the
dimensions of the inquiry skill scale such as getting information (r = .24), checking information
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(r = .18) and self-confidence (r =.23). Also, the understanding dimension of the reflective
thinking scale has a positive and significant relationship with the dimensions of the inquiry skill
scale such as getting information (r = .50), checking information (r = .32), and self-confidence
(r = .24); the reflection dimension of the reflective thinking scale has a positive and significant
relationship with the dimensions of the inquiry skill scale such as getting information (r = .52),
checking information (r = .49) and self-confidence (r = .23). Finally, it is seen that the critical
reflecting dimension of the reflective thinking scale has a positive and significant relationship
with the dimensions of the inquiry skill scale such as getting information (r = .38), checking
information (r = .47), and self-confidence (r = .24). This shows that prospective primary school
teachers with high reflective thinking skills will exhibit high inquiry skills.

2) Relationships between reflective thinking and mathematics teaching self-efficacy
belief: 1t is seen that the habit dimension of the reflective thinking scale has a positive and
significant relationship with the dimensions of the mathematics teaching self-efficacy belief
scale such as personal competence (r =.13), the role of the teacher in effective teaching (r =.13),
and teaching performance (r = .18); the understanding dimension of the reflective thinking scale
has a positive and significant relationship with the dimensions of the mathematics teaching self-
efficacy belief scale, such as personal competence (r = .28), the role of the teacher in effective
teaching (r = .44), and teaching performance (r = .44); the reflection dimension of the reflective
thinking scale has a positive and significant relationship with the dimensions of the mathematics
teaching self-efficacy belief scale such as personal competence (r = .35), the role of the teacher
in effective teaching (r = .46), and teaching performance (r =.51), Finally, the critical reflection
dimension of the reflective thinking scale has a positive and significant relationship with the
dimensions of the mathematics teaching self-efficacy belief scale, such as personal competence
(r =.27), the role of the teacher in effective teaching (r = .34), and teaching performance (r =
.38). This shows that prospective primary school teachers with high reflective thinking skills
will have higher mathematics teaching self-efficacy beliefs.

3) Relationships between inquiry skill and mathematics teaching self-efficacy belief: The
getting information dimension of the inquiry skill scale appears to have a positive and significant
relationship with the dimensions of the mathematics teaching self-efficacy belief scale, such as
personal competence (I =.37), the role of the teacher in effective teaching (r =.57), and teaching
performance (r = .54), the inquiry skill scale’s checking information dimension has a positive
and significant relationship with the dimensions of the mathematics teaching self-efficacy belief
scale, such as personal competence (I = .20), the role of the teacher in effective teaching (r =
41), and teaching performance (r = .53). Finally, the self-confidence dimension of the inquiry
skill scale seems to have a positive and significant relationship with the dimensions of the
mathematics teaching self-efficacy belief scale, such as personal competence (r =.20), the role
of the teacher in effective teaching (r = .19), and teaching performance (r = .16). This shows
that prospective primary school teachers with high inquiry skills will have higher mathematics
teaching self-efficacy beliefs. Correlation analysis only reveals the level of correlation between
structures. Structural equation model analyzes are required to understand the direct and indirect
effects between the structures and even to reveal the mediating variables.

Structural Equation Models

In order to show the degree of influence of the variables of reflective thinking, inquiry
skills and mathematics teaching self-efficacy beliefs under the title of structural equation models
-and to understand the extent to which they explain each other, and to understand whether
the inquiry skill is a mediating variable in the relationship between reflective thinking and
mathematics teaching self-efficacy belief- two models were tested, namely “basic model” and
“mediating model”.
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Base Model Results

Structural equation analysis was performed using covariance matrices according to
maximum probability calculations. According to the results of the basic model shown in Figure
1, taking into account the MI (Modification Indices) values, the fit indices of the analyzed
model were obtained as follows: RMSEA=.071; SRMR=.071; CMIN\DF=2,535; GFI=.809;
CFI=.911; AGFI=.879; NFI=.904; »>=1232,128; df=486 and p=.000. This result shows that the
fit values of the model are acceptable and at the desired level (Bayram, 2010; Byrne, 2010;
Kline, 2005; Simsek, 2007).

The standardized beta, standard error and significance values of the path from the latent
variable of reflective thinking to the latent variable of mathematics teaching self-efficacy belief
are shown in Table 3. According to these findings, reflective thinking has a significant effect on
mathematics teaching self-efficacy belief.

Table 3
Path Coefficients of Basic Model

Path Standardize g SE p

Reflective Thinking —  Mathematics Teaching Self Efficacy

K%k
Belief 13 03

Considering the standardized regression (Beta) coefficients in the model in Figure 1
obtained as a result of the analysis; reflective thinking has a positive effect on mathematics
teaching self-efficacy belief (B= 0.73; p<.05). This result indicates the confirmation of the
hypothesis of “Reflective thinking and mathematics teaching affect self-efficacy beliefs
positively and significantly.” in H1. In addition, it is seen that reflective thinking explains the
mathematics teaching self-efficacy belief by 53%. In other words, it can be said that the change
in mathematics teaching self-efficacy beliefs of prospective primary school teachers depends
on their reflective thinking perceptions at a rate of 53%. This result confirms the hypothesis of
“Reflective thinking and mathematics teaching explains self-efficacy belief significantly.” in
H2.

Figure 1
Model Diagram of The Effects of Reflective Thinking on Mathematics Teaching Self-Efficacy
Belief

ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) https://doi.org/10.33225/pec/22.80.213

PROBLEMS
OF EDUCATION

IN THE 21 CENTURY
Vol. 80, No. 1, 2022




PROBLEMS
OF EDUCATION

IN THE 21 CENTURY
Vol. 80, No. 1, 2022

Mehtap SARACOGLU. Reflective thinking and inquiry skills as predictors of self-efficacy in teaching mathematics

Mediating Model Results

In the mediating model shown in Figure 2, one of the structural equation models, the
latent variable of reflective thinking was taken as independent, the latent variable of mathematics
teaching self-efficacy belief was taken as the dependent variable, and the latent variable of
questioning ability was taken as the mediating variable. Thus, both the existence of the effects
related to the mediating role and the accuracy of the research hypotheses were investigated.

According to the results of the mediating model shown in Figure 2, the fit indices of
the analyzed model -taking into account the MI (Modification Indices) values- were obtained
as follows: RMSEA=.071; SRMR=.690; CMIN\df=2,525; GFI=.848; CFI=.907; AGFI=.896;
NFI=.889; *=2573,241; df=1019 and p=.000. This result shows that the fit values of the model
are acceptable and at the desired level. The standardized beta, standard error and significance
values of the paths specified in the model are shown in Table 4.

Table 4
Path Coefficients of Mediation Model

Path Standardize B SE p

Reflective thinkihng —  Inquiry skill .95 .04 Hx
Reflective thinkihg — Mathematics teaching self-efficacy belief A4 .04 ok
Inquiry skill —  Mathematics teaching self-efficacy belief 40 .05 ok

According to these findings, the perception of reflective thinking significantly affects the
perception of inquiry skills (standardized p = 0.95; p<.05), and the perception of inquiry skills
significantly affects mathematics teaching self-efficacy belief (standardized B = 0.40; p<.05).
In addition to all these, the effect of reflective thinking on mathematics teaching self-efficacy
belief decreased with the inclusion of inquiry skills in the model (standardized § = 0.44; p<.05).
This result shows the correctness of the hypothesis of “Inquiry skill has a partial mediation
effect between reflective thinking and mathematics teaching self-efficacy belief” in H7.
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Figure 2
Model Diagram of The Reflective Thinking on Inquiry Skill and Mathematics Teaching Self-
Efficacy Belief

Considering the other hypotheses of the research, the following results were obtained:

Considering the standardized regression (Beta) coefficients in the model obtained as
a result of the research and in Figure 2, it is seen that reflective thinking has a positive and
significant effect on the inquiry skill (= 0.95; p<.05). This result confirms the hypothesis of
“Reflective thinking positively and significantly affects the inquiry skill.” in H3. In addition,
when we look at the level of reflective thinking explaining the inquiry skill, it is seen that
reflective thinking explains the inquiry skill by 90%. In other words, it can be said that 90%
of the change in prospective primary school teachers’ perceptions of inquiry skills depends
on their reflective thinking levels. This result confirms the hypothesis of “Reflective thinking
meaningfully explains the inquiry skill.” in H4.

Regarding the fifth hypothesis of the study, when the standardized regression (Beta)
coefficients in the model are examined, it is understood that inquiry skill has a positive and
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significant effect on mathematics teaching self-efficacy belief (B= 0.40; p<.05). This result
demonstrates the accuracy of the hypothesis stated in H5 that “Inquiry skill affects mathematics
teaching self-efficacy belief positively and significantly”. Another finding that stands out in
the model proposed above is that the latent variables of reflective thinking and inquiry skills
together explain the latent variable of mathematics teaching self-efficacy belief as significant
at the rate of 69%. In other words, it was revealed that the change in mathematics teaching
self-efficacy beliefs of prospective primary school teachers was related to their perceptions of
reflective thinking and inquiry skills at a rate of 69%. This finding shows that reflective thinking
and inquiry skills are important predictors on mathematics teaching self-efficacy belief. This
result reveals the accuracy of the hypothesis in H6 that “Reflective thinking and inquiry skills
together explain mathematics teaching self-efficacy belief at a high level and meaningfully”.

Discussion

This study aims to show to what extent the variables of reflective thinking, inquiry skill
and mathematics teaching self-efficacy belief affect each other, to show their rates of explaining
each other, and to show whether inquiry skill is a mediating variable in the relationship between
reflective thinking and mathematics teaching self-efficacy belief. In this context, the study
discussed the effects of prospective primary school teachers’ reflective thinking, inquiry skills,
and mathematics teaching self-efficacy belief levels on each other and their levels of explaining
each other.

Teachers need to learn new skills such as problem-solving, creativity, critical thinking,
cooperation, and communication, which are accepted as 21st-century skills, both in terms of
improving the quality and reflecting this on student outcomes. Regarding the first and second
hypotheses of the study, it was found that reflective thinking affected and explained mathematics
teaching self-efficacy belief positively and significantly. It was also found that reflective
thinking explained mathematics teaching self-efficacy belief by 53%. In other words, high
reflective thinking has a positive effect on prospective primary school teachers’ mathematics
teaching self-efficacy belief. Reflective thinking skill shows that the teacher is confident about
his/her mathematics teaching skills. It also enables prospective teachers to be open to new
ideas, improve their classroom behaviors and to develop positive attitudes towards teaching. It
is important for prospective primary school teachers who may encounter many problems in their
professional lives to have high self-efficacy beliefs since they will struggle to overcome these
obstacles. Prospective teachers with high mathematics self-efficacy perceptions are expected
to become persistent teachers, who can deal with problems, and who do not give up easily
after they graduate. Unlike this study, Gozel and Toptas (2017) found a significant and positive
weak correlation between prospective primary school teachers’ self-efficacy beliefs about
mathematics teaching and their reflective thinking skills. According to this, it can be said that
participants carry out low levels of reflective thinking during mathematics teaching practices.
In Sevgi and Zihar’s (2020) study, a moderate, positive, and significant correlation was found
between secondary school students’ reflective thinking skills related to problem-solving and
their mathematics self-efficacy perception. Demirtas and Mengan (2021) found a positive
and significant correlation between prospective primary school teachers’ high-level thinking
skills and their problem-solving beliefs. Tun¢ and Kincal (2021) found a positive moderate
correlation between preschool teachers’ reflective thinking tendencies and their self-efficacy
beliefs. Regarding the effect of self-efficacy on reflection, Thoonen et al. (2011) observed that
teachers’ self-efficacy beliefs were the strongest motivation in explaining teachers’ experiences
and reflections. Reflection is considered an important tool in the professional development of
teachers (Burton, 2009). In a study conducted on prospective teachers, Norton (1997) found
a positive association between effective teaching and reflective thinking. The development
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of reflective thinking forms the center of mathematics teaching (Meissner, 2006). Therefore,
gaining reflective thinking skills seems to be important in mathematics teaching. In literature, it
has been shown that reflective thinking is important in terms of mathematics teaching (Garcia
et al., 2007; Kramarski et al., 2013) and reflective thinking supports significant learning in
mathematics (Inoue & Buczynski, 2011; McNaught, 2010). Thus, it can be said that prospective
teachers with high reflective thinking skills will have high mathematics teaching self-efficacy
beliefs.

In mathematics lessons, teachers should guide their students to think reflectively during
the problem-solving process, and they should ensure that their students question and evaluate
what they do and establish cause-effect relationships between events and concepts. It is important
to investigate the reflective thinking skills of prospective teachers which will enable them to
think about parts they find themselves competent and incompetent by questioning what they will
teach and why during their teaching process in terms of their professional development (Dewey,
1933; Schon, 1983). Regarding the third and fourth hypotheses of the study, it was concluded that
reflective thinking explained 90% of inquiry skills. Therefore, teachers can make use of inquiry
to develop students’ reflective skills. Similar to this result, Dindar (2018) found a positive and
significant correlation between prospective teachers’ inquiry skills and their reflective thinking
tendencies. Individuals who have reflective thinking skills can associate thoughts about their
previous/present and future experiences, they can question, they can evaluate themselves and
situations and they responsible for their learning as a part of the learning experience. Reflective
thinking is a skill that can be developed by using various methods (Wilson & Jan, 1993).
Taggart and Wilson (2005) claimed that teachers’ reflective thinking skills can be developed
by using techniques such as brainstorming, cooperating with others, and inquiry. However, it is
important for a teacher who wants to develop students’ reflective thinking skills to have these
skills because teachers who have reflective thinking skills support and guide their students
(Wilson & Jan, 1993). Reflective thinking is generally the result of teaching (Meissner, 20006).
Teachers with reflective teaching can prepare a teaching environment suitable for their students’
needs by preparing reflective thinking environments. According to Ersozlii and Kazu (2011),
as with many other skills, the earlier reflective thinking is acquired, the more effective it can
be. For this reason, starting from primary education, students should be taught these skills and
thus a basis should be prepared for students to improve these skills in their future school life.

Regarding the fifth hypothesis of the study, it was concluded that inquiry skills affected
mathematics teaching self-efficacy belief positively and significantly. Therefore, prospective
teachers’ inquiry skills have a positive effect on their mathematics teaching competence. This is
because while questioning themselves, individuals compare previous knowledge with what they
learn, they activate their prior knowledge, see their weaknesses and strengths in understanding
the subject and think about how they can complete these in the best way. While performing a
task, they see the steps they follow the methods they use, and the advantages and disadvantages
of these and evaluate them. To be able to use inquiry effectively, teachers should tailor the
questions according to students’ level, needs and in parallel with the subject. Considering
the students that prospective primary school teachers will educate in the future, prospective
teachers will need to have high inquiry skills and include inquiry-based practices frequently in
their classes. This is because with inquiry-based experiences, skills are internalized, and these
skills become a part of students” mental structure. For this reason, for meaningful learning
to occur, students should be provided with the opportunity to experience something and thus
knowledge and skills should be internalized.

Regarding the sixth and seventh hypotheses of the study, it was concluded that reflective
thinking and inquiry skill together explained mathematics teaching self-efficacy belief
significantly with a rate of 69%. This result shows that reflective thinking and inquiry skill
are significant predictors (explanatory) of inquiry skills. Therefore, prospective primary school
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teachers’ being individuals with reflective thinking and inquiry skills affect their mathematics
teaching competence significantly. Mathematics teaching self-efficacy belief of prospective
primary school teachers is individuals’ belief in their abilities and capacity. Self-efficacy
belief shows that prospective primary school teachers consider themselves competent about
mathematics teaching and they believe that they can teach effectively. Mathematics teaching
self-efficacy belief of prospective primary school teachers expresses teachers’ beliefs that they
will show the required behaviors so that they can successfully perform the teaching process. It is
possible for primary school teachers, who will teach basic knowledge and skills in mathematics
teaching to their students, to educate their students as reflective thinking and questioning
individuals through including reflective thinking and inquiry in mathematics teaching. It can
be said that teachers who have the desired self-efficacy belief have a high level of satisfaction,
they tend to their profession more, they trust their teaching ability, they perform their teaching
functions more successfully, they believe that learning can be affected by effective teaching,
they can persist for a longer time by experiencing professional stress less, and they can provide
different feedback to students who have difficulty in education and learning.

Suggestions

It is thought that in terms of conducting a more detailed identification of causes that affect
the reflective thinking and inquiry skills of prospective teachers, using qualitative data such as
observations and interviews in addition to quantitative data will develop a multi-dimensional
perspective. For this reason, it seems to be important to conduct studies in which qualitative
data are obtained. The general objective of teacher education programs is to create behavioral
changes in prospective teachers that can be reflected on their students. For this reason, it can
be recommended for academic staff educating prospective teachers to improve themselves
about reflective thinking and inquiry skills. It seems important to provide practical training
for future teachers in faculties of education to develop their reflective thinking and inquiry
skills. In faculties of education, educational programs should be prepared to develop reflective
thinking and inquiry skills in prospective teachers. It is an important requirement for teachers
to gain reflective thinking skills in prospective primary school teachers training since reflective
thinking training will enable prospective teachers to develop both their own and their future
students’ reflective thinking skills in their professional practice.

Conclusions

Reflective thinking and mathematics teaching affect self-efficacy beliefs positively
and significantly. Reflective thinking and mathematics teaching explains self-efficacy belief
significantly. Reflective thinking positively and significantly affects the inquiry skill. Reflective
thinking meaningfully explains the inquiry skill. Inquiry skill affects mathematics teaching
self-efficacy belief positively and significantly. Reflective thinking and inquiry skills together
explain mathematics teaching self-efficacy belief at a high level and meaningfully. Inquiry
skill has a partial mediation effect between reflective thinking and mathematics teaching self-
efficacy belief.
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