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Abstract

The aim of this study was to examine the relationships between the pre-service teachers’ critical thinking
disposition, problem-solving skills and self-efficacy beliefs. The participants of the study were 519 pre-service
teachers from Afyon Kocatepe University, Education Faculty. Critical Thinking Disposition, Problem Solving
Inventory, and Teacher Self-efficacy Scale were used to collect the data. Arithmetic mean, Pearson
Product-Moment Correlation Coefficient and Multiple Linear Regression Analysis were employed in data
analysis. The results of the study revealed that the pre-service teachers’ critical thinking disposition was low,
problem-solving skills were moderate and teacher self-efficacy perceptions were quite adequate. However, the
critical thinking disposition and problem-solving skills revealed significant positive correlations with all
dimensions of teacher self-efficacy. An important finding is that critical thinking disposition and
problem-solving skills were positive and significant predictors of all sub-dimensions of teacher self-efficacy
beliefs.
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1. Introduction

Teacher self-efficacy beliefs are teachers’ beliefs on how learners can learn and improve their achievements
(Bergman, McLaughlin, Bass, Pauly, & Zellman, 1977; Ruble, Usher, & McGrew, 2011). The high level of
teachers’ self-efficacy perceptions leads to positive changes in many educational outcomes. In this context, it is
seen that teachers’ beliefs about their own qualifications make them increase the quality of education and
overcome the problems they encounter (Main & Hammond, 2008; Ozerkan, 2007; Tschannen-Moran, A. W. Hoy,
& W. K. Hoy, 1998; Woolfolk & Hoy, 1990). Results of positive developments in self-efficacy led to
improvements in education and training, which gave rise to investigation of this concept in relation to different
concepts. Critical thinking disposition and problem-solving skills are among these concepts. There are a number
of studies investigating the relationship between critical thinking skills and self-efficacy (Zangenehvandi,
Farahian & Gholami, 2014; Kezer, Ogurlu, Akfirat, 2016; Manalo, Kusumi, Koyasu, Michita & Tanaka, 2013;
Phan, 2009; Srisawad, Ratanaolarn & Kiddee, 2016; Varandi, Mehrali, 2013;Dehghani, Pakmehr & Malekzadeh,
2011) and relationship between problem solving skills and self-efficacy (Altungekig, Yaman, Koray, 2005; Aylar
& Aksin, 2011; Kesicioglu & Giiven, 2014; Yenice, 2012). These studies show that critical thinking disposition
and problem-solving skills are related to self-efficacy of teachers. However, studies on the predictive power of
problem-solving and critical thinking disposition over self-efficacy tend to be limited (Kesicioglu & Giiven,
2014; Zangenehvandi, Farahian, & Gholami, 2014). Problem solving is to overcome a difficulty and critical
thinking is to find the ideas to overcome these difficulties (Seferoglu & Akbiyikik, 2006). Exposing the
predictive power of problem-solving skills and critical thinking disposition over self-efficacy of teachers may
contribute to determining effective policies for problem solving and the development of critical thinking
disposition. In addition, this study can provide researchers with an insight into individual characteristics that
explain self-efficacy. For this reason, the relationship between critical thinking, problem-solving skills and
self-efficacy, and predictive power of critical thinking and problem solving skills as independent variables on
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self-efficacy of teachers has been discussed in this study.

Critical thinking and problem solving are thinking skills, and thus, they require cognitive processes (Beyer, 1988;
Ozden, 2000). The common point of thinking skills is problem solving and decision making (Beyer, 1988).
Problem-solving is thinking critically and producing a solution by processing information (Seferoglu & Akbiyik,
2006). Gathering and encoding of data related to an event, explaining a problem with similarities and differences,
formulating a solution plan, using knowledge and principles, and evaluating possible solutions require cognitive
processes (Kapa, 2001). Cognitive processing ability can be said to be an important factor in an individual’s
performance when treated as his/her ability to process complex information (Truxillo, Seitz & Bauer, 2008).
Thinking about ideas, being aware of ideas, performance, memory and competence acquisition are among
fundamental elements in problem solving (Hudlicka, 2005). The ability of individuals to perform a job
successfully is due to their cognitive processing (Chen, Casper & Cortina, 2001; Cormier, Pickett-Hauber &
Whyte, 2010). In the development of self-efficacy, it is important that individuals can use their own cognitive
strategies and manage themselves in different dimensions (Chemers, Hu & Garcia, 2001). One of the core
competences of self-efficacy is to operate cognitive processes to predict problems and decide how to deal with
them (Bandura, 1989). Cognitive processes can lead to an increase in the level of self-efficacy by learning how
to behave in difficult, complex and unexpected situations to deal with them using critical thinking (Gloudemans,
Schalk & Reynaert, 2013). A good level of adaptation to problem-solving processes helps to better manage the
work and achieve goals more easily (Bandura, 1986). Besides, high levels of self-efficacy can facilitate
individuals’ solving their problems (Bandura, 1977), and in this respect, solving problems is influential in path to
success in their life (Belzer, D’Zurilla & Maydeu-Olivares, 2002).

1.1 Critical Thinking Disposition

Critical thinking refers to individuals’ questioning their thoughts on a rational basis, and reflecting and thinking
reasonably by focusing on decision making (Ennis, 1962). Critical thinking can be expressed to show the
accuracy and certainty of knowledge (Beyer, 1987). It is the refinement and orientation of thought in a particular
systematicity, and the realization of thinking in a logical framework (Paul & Elder, 2008). Critical thinking is to
make individuals be aware of their thoughts, evaluate them, interpret the thought processes of others (Ciiceloglu,
1994), rate a problem in terms of validity and consistency by using certain standards in understanding and
analyzing the problem (Kazanci 1989). Critical thinking occurs when one thinks about his/her own thinking by
providing standards of clarity, accuracy, importance and relevance, proficiency, depth, breadth, and certainty
(Nosich, 2012). In other words, critical thinking emphasizes the ability to understand the thoughts, make sense of
the ideas, and make logical decisions.

Critical thinking has some peculiar features. It requires that people think about their own thinking. They must
judge their own ideas that meet certain logic criteria, deal with real problems, and evaluate certain rules in a
logical framework. Asking questions, solving questions and analyzing problems are important criteria in critical
thinking. The main goal is to think and solve the problem instead of making negative conclusions (Nosich, 2012).
It can be said that the basis of critical thinking is important in terms of evaluating, interpreting and considering
different perspectives on the issues considered in the application of different features of thinking.

Critical thinking skills and critical thinking disposition are among the topics covered under the concept of critical
thinking. Disposition and skill are two interrelated concepts. Critical thinking includes concepts of skill and
disposition (Dam & Volman, 2004; Facione, 1990). Critical thinking skills refers to the ability to think critically
through certain mental methods. Critical thinking disposition is the desire and motivation of the individual to
think critically (Zhang, 2003). Critical thinking disposition is to make decisions and solve problems in
accordance with consistent internal motivations (P. A. Facione, N. C. Facione, & Giancarlo, 1996). Critical
thinking disposition is necessary for critical thinking skills (Norris, 1994). It can thus be stated that these two
concepts cannot be separated from each other by clear lines, but have a pattern in the context of cause and effect.

Critical thinking disposition can be dealt with in different dimensions. Ennis (1985) refers to critical thinking
disposition as searching for the cause, using reliable data, looking at the problem holistically, focusing on the
main problem, putting together complex parts and being open-minded. According to Tishman, Jay and Perkins
(1993), critical thinking disposition is to be open-minded, find problems, conceptualize problems, plan and
develop strategies, understand, seek the truth, work and reflect on mental processes. Tishman, Jay and Perkins
(1993) describe critical thinking disposition as being open-minded, finding problems, conceptualising problems,
developing plans and strategies, understanding, realizing, and working with mental processes. The critical
thinking disposition in the context of this study is expressed by P. A. Facione, N. C. Facione, and Giancarlo
(1996) as being analytical, systematic and open-minded, having cognitive maturity, curiosity and self-confidence,
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and searching for truth. Analyticity is the preparation for problems that may arise, identifying the causes and
using the necessary data for problem solving purposes. Systematicity is to be focused, resolute, organized and
planned while solving a problem. Open-mindedness is about being open to different views, approaches and
views, and evaluating others’ views in the decision-making phase. Cognitive maturity is described as seeing the
level of complexity in the problems and acting rationally. Curiosity is the excitement of learning, and learning of
people who are not expecting a response. Self-confidence is a guide to the intelligence of a person and to the
rational decision-making of others. The convergence of these qualities provides an overall assessment of the
disposition to think critically. Searching for truth can be defined as having intellectual determination, valuing
different ideas, trying to reach the right information, seeking reasons and evidence about the truth, and acting
objectively against different ideas.

1.2 Problem-Solving Skills

A problem is a conflict situation that arises when the attainment of a goal is prevented (Morgan, 1991), the need
to react to situations that interfere with balance and dissonance (D’Zurilla & Nezu, 1987), something dissonant
with internal and external demands (Heppner & Krauskopf, 1987). It prevents individual or organizational goals
from being realized for any reason (Demirtas & Giines, 2002). Problem solving is concerned with thinking
processes that reveal individuals’ point of view when a problem occurs. In this case, problem solving can be
explained by the cognitive strategies determined by individuals. At the same time, these cognitive strategies can
be applied to other situations after learning them (Gagné, 1985). Individuals’ thoughts, feelings and behaviors
related to individual problems in everyday life are related to problem-solving skills (Heppner & Krauskopf,
1987).

Problem-solving skills require certain qualities that are coping with problems, solving problematic situations,
evaluating the cognitive processes, understanding and solving a problem completely (Heppner, Baumgardner &
Jakson, 1985; cited in Giiglii, 2003). At the same time, in solving a problem, different steps must be fulfilled.
These steps can be described as follows: (i) defining the problem correctly, understanding of its structure in order
to set goals for the solution, (ii) identifying as many different solution paths as possible, (iii) deciding on the
most appropriate solution, (iv) implementing solution paths and evaluating the results obtained in a logical
framework (Cam & Tiimkaya, 2007). Besides, problem-solving confidence, approach-avoidance and personal
control are important components of problem solving skills. Problem-solving confidence is the belief in
self-assurance and problem-solving competence in problem solving. Approach-avoidance is to observe
problem-solving methods and evaluate different ways of solution and search for different way out. Personal
control is the management of behaviors and feelings while solving a problem (Heppner & Baker, 1997).
Individuals need to have certain important competencies in order to solve problems. These competencies are as
follows: (i) coping with both problem-oriented and emotion-oriented situations (ii) competencies that can
identify problems and putting forth alternatives about them (iij) cognitive processes that require chain thinking,
(iv) self-confidence in solving a problem (Heppner & Baker, 1997).

1.3 Teacher Self-Efficacy

Self-efficacy is perceptions and beliefs of an individual about how to manage a situation, complete a task, and
obtain the desired results (Bandura, 1994). Teacher self-efficacy beliefs are the beliefs of teachers about how to
improve their students’ learning and achievement (Bergman, McLaughlin, Bass, Pauly & Zellman, 1977; Ruble,
Usher & McGrew, 2011). Low levels of teacher self-efficacy beliefs cause problems in the accomplishment of
educational objectives (Battersby & Cave, 2014; Henson, 2001; Tschannen-Moran & Woolfolk-Hoy, 2001).

Personal or environmental factors seem to play a role in developing self-efficacy, which is seen as important in
education. According to Bandura (1977), the first factor is individuals’ believing in their competence regarding
life experiences, and evaluating themselves more positively. The second factor is modeling others who have
successful experiences, and applying them in life by making inferences. The third is receiving verbal
encouragement and support from others to do a task. Finally, individuals’ physical and emotional states can
affect their self-efficacy beliefs. In this regard, self-efficacy of teachers is related to their feelings of competence
in their classes (Marri, Ahn, Fletcher, Heng & Hatch, 2012), the quality of classroom teaching (Zee & Koomen,
2010), student behaviors, professional experience (Egyed & Short, 2006), job satisfaction (Viel-Ruma, Houchins,
Jolivette & Benson, 2010) and accountability pressure (Ford, Sickle, Clark, Fazio-Brunson & Schween, 2014).

According to Tschannen-Moran and Woolfolk-Hoy (2001) teacher self-efficacy is considered as a
three-dimensional structure. These are efficacy for student engagement, efficacy for instructional strategies, and
efficacy for classroom management. Efficacy for student engagement is a teacher’s capacity to make students
engage in different activities and believe in that they could manage them. Efficacy for instructional strategies
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reveals the ability of teachers to use different techniques to develop and evaluate student learning. Efficacy for
classroom management refers to teacher perceptions that they can create a peaceful learning atmosphere within
the classroom.

Determining the relationship between pre-service teachers’ self-efficacy, critical thinking disposition and
problem-solving skills, and revealing variables that predict teacher self-efficacy is of significance in terms of
developing teacher self-efficacy. Pre-service teachers are thought to be more effective teachers in the future,
depending on their critical thinking disposition, problem-solving skills, their beliefs about student learning and
their ability to improve student achievement. In this context, the following research questions were addressed in
the study.

1) What are the levels of pre-service teachers’ perception of self-efficacy, critical thinking disposition and
problem-solving skills?

2) Are there significant correlations between pre-service teachers’ self-efficacy, critical thinking disposition, and
problem-solving skills?

3) Are pre-service teachers’ critical thinking disposition and problem solving skills significant predictors of
teacher self-efficacy dimensions?

2. Method
In this section, research design, participants, instruments and data analysis are explained.
2.1 Research Design

This study was designed with a correlational research model to examine the relationship between pre-service
teachers’ critical thinking disposition, problem solving skills, and teacher self-efficacy. Dependent variables of
the research are efficacy for student engagement, efficacy for instructional strategies and efficacy for classroom
management, which are sub-dimensions of teacher self-efficacy. The independent variables are critical thinking
disposition, and problem solving skills.

2.2 Participants

The participants of the research were a total of 519 pre-service teachers studying at Afyon Kocatepe University,
Faculty of Education, in the 2016-2017 academic year. The average age of the participants was 20.13, 379 (73%)
were female and 140 (27%) were male. One hundred eighty-six (36%) of the participants were first-year students
and 333 (64%) were third-year students.

2.3 Instruments

A questionnaire with four sections was used to gather the data. The first section related to the demographic
characteristics of the participants included gender, age, subject area and year of study. The remaining sections
were the California Critical Thinking Disposition Inventory, the Problem Solving Scale, and the Teacher
Self-Efficacy Scale, respectively

2.3.1 California Critical Thinking Disposition Inventory

This scale, which was developed by P. A. Facione, N. C. Facione, and Giancarlo (1998) and adapted to Turkish
by Koékdemir (2003), measures critical thinking disposition. In the instrument consisting of 51 items and 6
sub-dimensions, a 6-point grading scale with options randing from “(1) Strongly disagree” to “(6) Strongly agree”
is used. The variance explained in the whole scale is 36.13%. The scale includes the dimensions of
open-mindedness, self-confidence, inquisitiveness, truth-seeking, systematicity and analiticity. As the score on
the inventory goes up, the level of critical thinking disposition increases. When the inventory was considered as
a whole, a score less than 240 was evaluated as low, while a score higher than than 300 was evaluated as high.
The evaluations for this study were based on the mean score. Therefore, a mean score of 240 points shows that
individuals’ critical thinking dispositions are low. The Cronbach’s Alpha coefficient calculated for the scale by
Kokdemir (2003) was found to be.88. This scale was used in different studies and the Alpha coefficient’s
reliability values of scale were.80 and above (Kantek, Oztiirk, & Gezer, 2010; Kezer, Ogurlu, & Akfirat, 2016).
In this study, all dimensions of the scale were used in order to determine the disposition of the teacher candidates
in thinking critically. The Alpha coefficient’s reliability of Item 51 was very low, and when this item was
excluded, the reliability was expected to increase. For this reason, this item was excluded from the analysis by
looking at item-total correlations. The Cronbach’s Alpha coefficient calculated for the scale in the present study
was found to be.82. Sample items from the scale included: “Compulsory courses in university are a waste of
time”, ““You can define me as a reasonable person”, “It is easy for me to organize my thoughts”.
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2.3.2 Problem Solving Inventory

This scale was developed by Heppner and Petersen (1982) and adapted to Turkish by Sahin, Sahin, and Heppner
(1993). The variance explained in the scale is 50.1%, and it consists of 32 items. The sub-dimensions are
Reflective Approach, Evaluative Approach, Self-Reliable Approach, Planned Approach, Quick Approach, and
Abstention (Skeptical) Approach. A 6-point rating scale with options ranging from “(1) Strongly disagree” to “(6)
Strongly agree” is used. High scores in the scale shows that individuals perceive themselves as inadequate in
problem solving skills, show avoidance-approaching behavior and do not feel personal control (Sahin, Sahin &
Heppner, 1993). Scores in the scale range between 32-192. In Sahin, Sahin and Heppner (1993), the reliability of
the whole scale was found as.88. This values is reported to be above 80% in different studies (Altun, 2015;
Oguztiirk, Ak¢a, & Sahin, 2011). In the present study, the scale was used instead of its dimensions in order to
determine the problem solving skills of the pre-service teachers. The reliability coefficients of Items 3, 9, 21, and
23 were very low, and when these items were excluded, the reliability of the scale would increase. In this sense,
considering the item-total correlations, these four items were excluded from the analysis which was carried out
with 28 items. The Cronbach’s Alpha coefficient for this scale was.83 in this study. Sample items from the scale
include: “I consider next steps when I encounter a problem”, “I compare the final result with the result I have
expected while solving a problem”, “I am not sure that I can solve a problem when I see one”.

2.3.3 Teacher Self-Efficacy Scale.

The scale was developed by Tschannen-Moran and Woolfolk (2001) and adapted to Turkish by Capa, Cakiroglu
and Sarikaya (2005). Tschannen-Moran and Woolfolk (2001) reported that the variance explained for each
sub-dimension varied between 43% and 58%. The scale consists of 24 items in 3 sub-dimensions. A 9-point
ratins scale is used which has options ranging from “(1) Insufficient” to “(9) Very good”. Low scores in the scale
indicate low competence perception, whereas high scores indicate high perception of competence. The
dimensions of the scale are (1) efficacy for student engagement, (2) efficacy for instructional strategies, and (3)
efficacy for classroom management. There are 8 items in each dimension. Capa, Cakiroglu and Sarikaya (2005)
reported the Cronbach’s Alpha coefficients as.82 for efficacy for student engagement,.86 for efficacy for
instructional strategies,.84 for efficacy for classroom management, and.93 for the whole scale. When reliability
of the scale was tested for the present study, Cronbach’s Alpha coefficient was found to be.86 for efficacy for
student engagement,.89 for efficacy for instructional strategies and.88 for efficacy for classroom management.
The reliability value of the whole scale was .95. Sample items for these dimensions are as follows: (efficacy for
student engagement) “How much can you do to get through the most difficult students?”, (efficacy for
instructional strategies) “How well can you respond to difficulty questions from your students?”” and (efficacy
for classroom management) “How well can you respond to defiant students?”.

2.4 Analysis of Data

The data were first examined for missing or incorrect values, outliers and multiple changes. The research
questions were then analyzed. First, missing values were determined and average values were assigned to them.
Multi-collinearity, VIF, tolerance values were examined for the relationships between the variables. There were
no tolerance near zero and no VIF higher than 10 according to the analysis. Correlation values between predictor
variables were examined. Correlations between predictor variables were found to be lower than.70. When
assessed together with other assumptions, it was seen that there was no multi-collinearity problem. If the
tolerance value is less than 20, the VIF value is greater than 10, the CI value is higher than 30, and correlations
between the independent variables are.80 and above, multicollinearity may be in play (Biiyiikoztiirk, 2010). The
values of skewness and kurtosis of the data were between -1 and +1 or they had close values. It can be said that
data are close to or far from normal distribution depending on whether the skewness and kurtosis values are
between (+1) and (-1) (Sencan, 2005). Hence, it can be stated that the data of this study was close to normal. In
the analysis of the research questions, the arithmetic mean of the scores obtained from critical thinking
disposition, problem solving and teacher self-efficacy scale were calculated. Pearson Product-Moments
correlation coefficient (r) was used to determine relationships between the variables. In critical thinking
disposition, as the scale score increases, critical thinking disposition also increases. On the other hand, in
problem solving skills, as the scale score increases, the perception of competence to solve problems decreases. In
this respect, the negative relationship between these two scales suggests that problem-solving skills will actually
increase with critical thinking disposition. Multiple Linear Regression Analysis was performed to determine the
predictive power of critical thinking disposition and problem solving skills over teacher self-efficacy. In the
analyses, critical thinking disposition and problem-solving skills were predictor variables while teacher
self-efficacy was the predicted variable. In interpreting the regression analyzes, the standardized Beta (B)
coefficients and t-test results were examined for their significance. The significance level was set at.05 in the
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analyses.
3. Results

In this section, mean and standard deviation values of pre-service teachers’ critical thinking disposition, problem
solving skills and teacher self-efficacy perceptions are presented. These are followed by the results of correlation
and regression analyses.

3.1 Means, Standard Deviations and Correlations between the Variables

In Table 1, means, standard deviations, and correlations between the variables are presented.

Table 1. Correlation matrix for critical thinking disposition, problem-solving skills and teacher self-efficacy

Variables X S 1 2 3 4 5 6
1. Critical thinking disposition 216.27  20.79 1

2. Problem solving skills 12282 1500 .67 1

3. Efficacy for student engagement 54.64 879 39"  39” 1

ok ok ok

4. Efficacy for instructional strategies 54.14 951 41 .39 .82

' =3 ok

.38 77 79

*k

5. Efficacy for classroom management  54.61 942 33
6. Whole scale [teacher self- efficacy] 163.39 2582 40 42 93 94 92 1

As is seen in Table 1, the mean score of the pre-service teachers’ critical thinking disposition was 216.27. A score
lower than 240 means a low level of critical thinking disposition. Therefore, the teachers’ critical thinking
disposition was low. Their mean score of problem-solving skills was 122.82. High scores from problem solving
skills show that individuals perceive their problem-solving skills at a moderate level. The pre-service teachers’
mean scores in efficacy for student engagement, efficacy for instructional strategies and efficacy for instructional
strategies, which are the dimensions of teacher self-efficacy, were 54.64, 54.14 and 54.61, respectively. The
mean score of the whole scale was 163.39. The pre-service teachers’ self-efficacy scores were found to be close
to one another. The low score from the scale indicates low efficacy perception, whereas the high score indicates
high perception of efficacy. The pre-service teachers perceived themselves at a fairly adequate level in
self-efficacy considering their scores from the scale and its dimensions.

Table 1 shows the relationship between critical thinking disposition, problem solving skills and teacher
self-efficacy of pre-service teachers. There was a significant positive relationship (» =.67, p <.05) between
pre-service teachers’ critical thinking disposition and problem solving skills. As the critical thinking disposition
increases, the level of problem solving skills increases. Critical thinking disposition positively correlated with
efficacy for student engagement (r=.39, p <.05), efficacy for instructional strategies (» =.41, p <.05), and efficacy
for classroom management (r=.33, p <.05). Teacher self-efficacy positively correlated with critical thinking
disposition (r =.40, p <.05). Problem solving skills positively correlated with efficacy for student engagement (»
=39, p <.05), efficacy for instructional strategies (r =.39, p <.05), and efficacy for classroom management (»
=38, p <.05). Teacher self-efficacy (all dimensions) positively correlated with problem solving skills (» =42, p
<.05).

3.2 Predictors of Teacher Self-Efficacy

The results of multiple linear regression analysis predicting teacher self-efficacy by critical thinking disposition
and problem solving skills are given in Table 2.
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Table 2. Results of regression analysis predicting teacher self-efficacy

Teacher self-efficacy dimensions

Student engagement” Instructional strategies® Classroom management* Whole scale’
Variables
B t p B t p B t p B t p
Constant 6.62 .00 5.33 .00 7.60 .00 4.27 .00
Critical thinking
23 433 .00 .26 4.93 .00 13 2.55 .01 022 428 .00
disposition
Problem solving skills 23 4.38 .00 21 4.06 .00 29 5.42 .00 0.26 5.05 .00
‘R=42, "R=.44, ‘R =.40, ‘R=45.
R*=.18. R*=.19. R*".16. R*7.20
F=5794, p<.05 F=61.92,p <.05 F=49.72,p<.05 F=66.59,p<.05

When Table 2 is examined, it is seen that both critical thinking disposition and problem solving skills have a
significant relationship with efficacy for student engagement (R =.42, p <.05). These predictor variables account
for 18% of the variance in efficacy for student engagement. According to the results of regression analysis,
efficacy for student engagement was positively and significantly predicted by critical thinking skills ( =.23, p
<.05) and problem solving skills (f =.23, p <.05).

In Table 2, it is seen that the critical thinking disposition and problem solving skills have a significant
relationship with efficacy for instructional strategies (R =.44, p <.05). These predictor variables account for 19%
of the variance in efficacy for student engagement. According to the results of the regression analysis, efficacy
for student engagement was significantly and positively predicted by critical thinking disposition (B =.26, p <.05)
and problem solving skills ( =.21, p <.05).

As can be seen in Table 2, critical thinking disposition and problem solving skills have a significant relationship
with efficacy for classroom management (R =.40, p <.05). These predictor variables account for 16% of the
variance in efficacy for student engagement. According to the results of regression analysis, efficacy for student
engagement was significantly and positively predicted by critical thinking disposition (B =.13, p<.05) and
problem solving skills (B =.29, p <.05).

Lastly, as is also seen in Table 2, critical thinking disposition and problem solving skills have a significant
relationship with teacher self-efficacy (R =45, p <.05). These predictor variables account for 20% of the
variance for teacher self-efficacy. According to the results of the regression analysis, teacher self-efficacy was
significantly and positively predicted by critical thinking skills (B =22, p <.05) and problem solving skills (§
=26, p <.05).

4. Discussion

In this study, the relationships between pre-service teachers’ critical thinking disposition, perceptions of problem
solving skills, and teacher self-efficacy beliefs were examined. The findings confirm that critical thinking
disposition and perceptions of problem-solving skills are important variables that predict teachers’ self-efficacy
beliefs.

Teacher self-efficacy beliefs of pre-service teachers were examined in the study. The pre-service teachers
assessed themselves as quite competent at all levels in the sub-dimensions of self-efficacy. In other words,
pre-service teachers thought they were competent in classroom management, instructional strategies and student
engagement. There are findings reported in the literature that are parallel to the findings of this study (Ates, 2016;
Sahin-Taskin & Haciomeroglu, 2010; Baykara, 2011). The pre-service teachers’ perceiving themselves as quite
competent can be seen as an important result. Teachers with high self-efficacy beliefs make further efforts to
improve student learning and achievement (Bergman, McLaughlin, Bass, Pauly, & Zellman, 1977, Ruble, Usher
& McGrew, 2011). On the contrary, low self-efficacy beliefs in teachers cause different problems in the
accomplishment of educational objectives (Henson, 2001; Tschannen-Moran & Woolfolk-Hoy, 2001; Battersby
& Cave, 2014). Self-efficacy is related to professional experience (Egyed & Short, 2006). In other words,
experiences that require expertise have a vital importance in the development of self-efficacy (Bandura, 1977).
In this study, although it is seen as a positive result that pre-service teachers have high self-efficacy beliefs,
courses can be taught in education faculties to develop self-efficacy beliefs in teacher candidates.
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In the study, the pre-service teachers’ critical thinking disposition was investigated. The preservice teachers’
critical thinking disposition was not at an adequate level. There are findings in other studies that are consistent
with the findings of this study (Alper, 2010; Can & Kaymakei, 2015; Cetinkaya, 2011; Ekinci & Aybek, 2010;
Nalgaci, Meral, & Sahin, 2016). It can be stated that analyticity, open-mindedness, cognitive maturity, curiosity,
self-confidence, systematicity and searching for truth, which are important components of critical thinking, need
to be improved in pre-service teachers. Pre-service teachers’ low level of critical thinking disposition may be due
to the contents of the undergraduate courses they take and not using different methods and techniques in these
courses. In order to develop critical thinking skills, it is important for students to feel safe, reflect on how the
thinking process works, be open to questions, ask quality questions, evaluate others’ thoughts and evaluate their
own thinking processes (Seferoglu and Akbiyik, 2006). Critical thinking courses can be taught to candidate
teachers in this respect. Trainings on teaching how to think are important to teach critical thinking skills (Brandt,
1985; cited in Seferoglu & Akbiyik, 2006). In addition, critical thinking requires rational, inquisitive and
reflective thinking (Ennis, 1962). Thinking elements such as openness, accuracy, competence, depth, breadth,
and certainty are important in critical thinking activities (Nosich, 2012). Therefore, changing teaching principles
and methods, teaching critical thinking in a separate course or integrating it into another course, teaching staff’s
acting as a model for critical thinking can increase the disposition of pre-service teachers to think critically.

In the study, the pre-service teachers’ perceptions of their problem solving skills were also examined. The
re-service teachers’ perceptions of problem solving skills seemed to be at a moderate level. In other words, the
pre-service teachers did not feel strong enough in the problem-solving dimensions of self-confidence,
approach-avoidance and personal control. Similar findings are also reported in the literature (Demirtas &
Donmez, 2008; Kigkir, 2011; N. Tok, S. Tok, & Dolapgioglu, 2014). Considering the problems of the education
system, it is expected that preservice teachers should have a high level of belief in solving the problems that they
encounter. Thus, the problem solving capacities of pre-service teachers need to be improved. In problem-solving
skills, coping with and defining problems, confidence in the solution, and cognitive processes are of great
importance (Heppner & Baker, 1997). It is known that cognitive processes are effective in problem solving
(Gagne, 1985). Trainings aimed at improving problem solving skills may improve problem solving skills (Olgun,
Onturk, Karabacak, Aslan, & Serbest, 2010). Therefore, providing problem-solving opportunities for pre-service
teachers will help them form their own cognitive strategies. It is possible to arrange courses on problem-solving
skills in the curriculum of teacher training programs to enhance teacher candidates’ problem-solving skills. In
this respect, structured programs on problem-solving skills may be expected to improve the problem-solving
skills of pre-service teachers.

Significant and positive correlations were revealed between the pre-service teachers’ self-efficacy beliefs and
critical thinking disposition. Similar findings can be found in the Itierature (Dehghani, Pakmehr, & Malekzadeh,
2011; Kezer, Ogurlu, & Akfirat, 2016; Phan, 2009; Zangenehvandi, Farahian, & Gholami, 2014). At the same
time, positive correlations were found between the pre-service teachers’ problem-solving skills and teacher
self-efficacy beliefs. Similar findings are also reported in other studies (Altungeki¢, Yaman, & Koray, 2005;
Aylar & Aksin, 2011; Kesicioglu & Giiven, 2014; Yenice, 2012). Due to the positive correlation between critical
thinking and problem solving skills, a positive increase in critical thinking and problem solving can be said to
increase the level of teacher self-efficacy beliefs or vice versa. As a result, it can be concluded that as pre-service
teachers tend to think critically and their problem-solving skills become higher, they will be able to provide more
student engagement, use classroom management strategies positively and employ instructional strategies to
achieve higher levels of student learning. Accordingly, it can be argued that critical thinking and problem solving
skills are important variables in increasing the level of teacher self-efficacy beliefs.

In the study, the predictor power of critical thinking and problem solving skills over teacher self-efficacy beliefs
were examined. The results of the regression analysis revealed that efficacy for student engagement, efficacy for
instructional strategies and efficacy for classroom management were predicted by critical thinking disposition
and problem solving skills. There are similar findings about the role of critical thinking disposition
(Zangenehvandi, Farahian, & Gholami, 2014) and problem solving skills (Kesicioglu & Giiven, 2014) in
predicting teacher self-efficacy. According to these results, it is expected that pre-service teachers, whose critical
thinking disposition and problem solving skills are sufficient, have a higher level of teacher self-efficacy beliefs.
Critical thinking disposition and processing information effectively lead to problem solving (Seferoglu &
Akbiyik, 2006). Pre-service teachers are expected to pursue rational strategies to become more effective teachers.
As they increase their critical thinking and problem-solving skills, they will be more interested in the problems at
school and will seek different ways to solve these problems, try different methods for student learning, and think
critically about their work. It can be said that teachers who are active and motivated in their work will gain more
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successful experiences, and their self-efficacy beliefs will change in the positive direction by experiencing
success. In problem-solving, understanding the nature of problems makes it easy to achieve the desired results
(Bandura, 1986). Cognitive processing ability increases the level of work capacity and consequences (Truxillo,
Seitz & Bauer, 2008) and the ability to complete a task (Chen, Casper, & Cortina, 2001; Cormier, Pickett-Hauber
& Whyte, 2010). Thus, self-efficacy evolves in the positive direction (Chemers, Hu, & Garcia, 2001). As a result,
it is observed that the self-efficacy of pre-service teachers increase with their critical thinking disposition levels
and their behaviors towards problem solving skills.

The significant results of the study can be summarized as follows: (i) Pre-service teachers seem to have a
sufficient level of self-efficacy beliefs, a low level of critical thinking, and a moderate level of problem solving
skills; (ii) Pre-service teachers’ critical thinking disposition and problem solving skills are positively correlated
with their teacher self-efficacy perceptions; (iii) Efficacy for student engagement, efficacy for strategies and
efficacy for classroom management are predicted significantly and positively by critical thinking disposition and
problem-solving skills. Consequently, different practices should be implemented in education faculties aiming at
developing critical thinking disposition and problem solving skills of pre-service teachers. In this context, it may
be useful to teach new courses for the development of thinking skills. At the same time, school practicum at
education faculties can be implemented starting from the first year of the faculty to develop critical thinking and
problem solving skills. Besides, pre-service teachers can be asked to produce projects for problems in education.
In the courses, instructors can use different methods and techniques to make pre-service teachers more active in
classes. Because critical thinking and problem-solving skills are important variables that determine self-efficacy,
teachers at schools can be trained to think critically as well. Supporting qualitative methods such as interviews
and observations, and gathering more detailed data can be useful for more descriptive results. Further studies
may be carried out to gain a clearer understanding of the predictive power of critical thinking and problem
solving skills over self-efficacy.
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