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0z

Egitimin temel amaci, insanlarin disiinmelerini ve zihinsel gii¢lerini kullanarak daha iyi birer problem
¢oziicli olmalarini saglamaktir. Bunun icin bilissel faktorlerin yani sira duyussal faktorlerin de dikkate
alinmasi gerektigine inamlmaktadir. Bu duyussal faktorlerden biri dz-yeterlik olarak kabul edilir. Oz-
yeterlik, bireylerin bir gorevi yapma ve gerekli etkinlikleri diizenleyerek basarili olma becerileri
hakkindaki yargilari olarak ifade edilmektedir. Problem ¢dzme 06z-yeterliligi ise, kisinin problem
durumlariyla sabirla basa ¢ikabilecegine iliskin kendi yeterliligine olan inanci olarak tanimlanmaktadir.
Buna gore bu calismada, problem ¢6zme 06z-yeterligini belirlemek icin bir o6lcegin gelistirilmesi
amaglamistir. Bu amagla 6lcek gelistirme asamalar takip edilmistir. Olcegin gelistirilmesi ve gecerliginin
saglanmasi i¢in Tiirkiye'deki devlet ortaokullarinda sekizinci sinifta 6grenim goéren 422 6grenciden veri
toplanmustir. Olgegin faktér yapisini belirlemek icin agimlayici faktér analizi, ortaya ¢ikan yapiy test etmek
icin dogrulayic1 faktoér analizi gergeklestirilmistir. Ayrica 6lgek maddelerinin madde analizi yapilmistir.
Acimlayic1 faktér analizi sonucunda odlcegin iki faktore sahip oldugu goriilmiistiir. Bununla birlikte
dogrulayici faktor analizine gore tiim degerlerin iyi veya miikemmel uyum sagladig: belirlenmistir. Tim
Olgegin Cronbach alfa i¢ tutarlilik katsayisi 0.91; alt faktorler icin giivenirlik katsayilar: sirasiyla 0.88 ve
0.87’dir. Bu sonuglar 6l¢egin giivenirliginin yiiksek oldugunu gostermektedir. Sonucta, problem ¢ézme 6z-
yeterligini belirlemede kullanilabilecek gecerligi ve glvenilirligi yliksek bir o6lgek gelistirilmistir.
Literatiirdeki arastirmalar, 6grencilerin 6z-yeterliklerinin problem ¢6zme becerileriyle iliskili oldugunu
gostermektedir. Bu sebeple, gecerligi ve giivenilirligi kanitlanmis problem ¢ézme 6z-yeterlik 6lgeginin
ogrencilere uygulanmasiyla elde edilen sonuglarin bazi demografik faktorler dikkate alinarak incelenmesi
onerilmektedir.

Anahtar Sézciikler: problem ¢ozme, 6z-yeterlik, 6lcek gelistirme, gecerlik, glivenirlik

ABSTRACT

The primary goal of education is to help people become better problem solvers by utilizing their thinking
and mental abilities. As a result, affective factors should be considered in addition to cognitive factors. Self-
efficacy is one of these affective factors. Self-efficacy refers to people's beliefs about their skills to perform
a task and succeed by organizing necessary activities. In this case, problem-solving self-efficacy is defined
as one's belief in one's own ability to deal with problems patiently. In this study, we aimed to develop a
scale to measure problem-solving self-efficacies. The study was executed according to scale development
stages. Data were collected from 422 eighth-grade students in Turkey's public middle schools to develop
and validate the scale. Exploratory factor analysis was used to determine the scale's factor structure and
confirmatory factor analysis was performed to test the resulting structure. In addition, item analysis of the
scale items was executed. As a result of the exploratory factor analysis, it was seen that the scale had two
factors. However, according to the confirmatory factor analysis, it was determined that all values provided
a good or perfect fit. Furthermore, Cronbach's alpha coefficient for the entire scale was 0.91; for subfactors,
0.88 and 0.87, respectively, indicating that the scale is highly reliable. A high validity and reliability scale
was eventually developed to determine problem-solving self-efficacy. Studies in the literature show that
students' self-efficacy is related to their problem-solving skills. Therefore, we propose additional research
to investigate the developed scale's effect on students while considering demographic factors.

Keywords: problem-solving, self-efficacy, scale development, validity, reliability
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INTRODUCTION

Doing math is not about doing many exercises or imitating the methods explained by the teacher
but developing a method to solve a problem in the real sense, applying these methods, and
evaluating whether it leads to results (Van de Walle et al., 2019). It is possible to say that learning
mathematics in this situation is the same as internalizing problem-solving. Education makes
people better problem-solvers by encouraging them to think and use their mental abilities (Gagne,
1980). Developing problem-solving skills is a broad issue for education because one of the main
goals of all education systems is to contribute to the development of students' ability to solve
individual and social problems (Mayer, 1999). This is accomplished through effective
mathematics education. Students who receive an effective mathematics education solve and
discuss problems that foster their ability to reason mathematically and solve problems in a variety
of ways (National Council of Teachers of Mathematics [NCTM], 2020). Individuals are expected to
solve problems on their own and make decisions based on their reasoning as they mature. This
independent problem-solving is also regarded as an indicator of an individual's adaptability. A
person cannot maintain their integrity as an independent personality unless they resolve their
own issues (Bloom et al., 1956). As a result, a competency that the education system expects from
everyone is problem-solving skills for both personal and social harmony.

According to the NCTM (2000) standards, problem-solving is more than just a goal for other
learning. Within the framework of these standards, curricula from preschool to twelfth grade
should ensure that all students acquire the following problem-solving skills:

1. Creating new mathematical situations through problem-solving,

2. Solving problems that occur in mathematics and in all other situations,

3. Using and adapting various appropriate problem-solving strategies,

4. Reflecting on the mathematical problem-solving process by controlling (NCTM, 2000).

It may be argued from this perspective that pupils who develop problem-solving skills would not
have difficulty doing mathematics. Getting children to believe they can solve problems and giving
them the confidence to do so is a requirement for improving their problem-solving abilities. Thus,
itis predicted that students who feel competent in problem-solving will generally feel competent
in mathematics lessons. The research (Altuncekic et al., 2005; Chen, 2005; Hoffman & Schraw,
2009; Kesgin, 2006; Yenice, 2012) shows that self-efficacy enhances problem-solving
performance. Self-efficacy, according to Pajares and Kranzler (1995), influences students'
decisions, efforts, and perseverance despite challenges, emotional responses, and thought
processes. As a result, they contend, having high self-efficacy may benefit students when they
tackle math problems. They defend this by not claiming that students' increased self-efficacy will
"cause" them to be better problem-solvers but rather that it will lead to increased interest,
determination, effort, and attention. In this context, it is thought that it is necessary to investigate
how competent students feel in problem-solving. However, there are currently only a limited
number of tools evaluated students' problem-solving self-efficacies.

In order to measure high school students' self-efficacy in solving mathematical problems, Pajares
and Kranzler (1995) modified the mathematics confidence scale created by Dowling (1978) based
on prior research. The five-point Likert-type scale was extended to a six-point scale to measure
self-efficacy. The Cronbach’s alpha (CA) score was calculated as 0.92. In conclusion, they
determined that high school students' self-efficacy in mathematical problem-solving had strong
direct effects on math anxiety and math problem-solving performance, even when controlling for
general mental ability. Additionally, they discovered that although students' math anxiety was
significantly related to their problem-solving abilities, this relationship was ultimately the
product of non-causal covariation, mostly because of the influence of self-efficacy.

To establish the relationship between fifth-grade students' attitudes toward mathematics, their
success, and problem-solving self-efficacy, Nicolaidou and Philippou (2003) devised and used a
problem-solving self-efficacy scale. The scale has a Likert-type of five point and the CA score is
0.93. As a result, they discovered that pupils who had a favorable attitude toward mathematics
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believed in themselves more and had greater success in a particular discipline. Additionally, they
discovered that self-efficacy for problem-solving had a better predictive capacity than attitude
toward mathematics. Self-efficacy is effective in problem-solving and that it is a situation that
needs measurement according to the research findings. Zimmerman (2000) notes that self-
efficacy is responsive to changes in students' learning strategies and predicts positive outcomes
when used as a mediating variable in educational studies. In addition to self-efficacy scales for
problem-solving, for mathematics education, a scale for problem-posing self-efficacy (Ozgen &
Bayram, 2019), mathematics teaching self-efficacy (Gerez-Cantimer et al., 2020; Géloglu-Demir &
Cetin, 2010), problem-oriented mathematical creativity self-efficacy (Aksungur-Altun & Acikgiil,
2022), mathematical creativity self- efficacy (A¢ikgiil & Aksungur-Altun, 2022), and middle school
mathematics self-efficacy resources have also been developed (Usher & Pajares, 2009). There are
similarities and differences between the scales developed in these studies and the scale in our
study. Since each is a self-efficacy scale development study, the items related to the feature to be
measured are similar, although the purpose they want to measure varies. For example, in Ozgen
and Bayram's (2019) problem-posing self-efficacy scale development study, the item "I cannot
write problems that can be solved in more than one way." shows similarities with the item "I can
solve a mathematical problem in more than one way." in terms of containing problems that can
be solved in more than one way. However, one of them is the items prepared to measure self-
efficacy related to problem-posing and the other to solving. Similarly, the item “I can find original
solutions to the mathematical problems I encounter in daily life.” in the mathematical creativity
self-efficacy scale development study of A¢ikgiil and Aksungur-Altun (2022) and the item “I can
develop a strategy to solve a mathematical problem.” in our study are prepared to determine the
self-efficacy of the individual to find a unique solution regarding the solution of a mathematical
problem situation. However, while Acikgiil and Aksungur-Altun (2022) wanted to measure an
individual's mathematical creativity self-efficacy with this item, in our study, this item was used
to determine the individual's problem-solving self-efficacy. These studies were developed to
determine individuals' self-efficacies in different age groups for skills that need to be developed
in mathematics education. In this situation, the necessity of self-efficacy studies in mathematics
education is stressed.

Research (Nicolaidou & Philippou, 2003; Pajares & Kranzler, 1995) shows that two scales were
developed to determine the problem-solving self-efficacy of high school and middle school fifth
grade students. This research includes students studying in different cultures and times. Given
how self-efficacy affects problem-solving success, it is necessary to develop a self-efficacy scale
for middle school students that considers the curriculum's shifting objectives, skills (self-
regulation skills, affective characteristics, basic skills, psychomotor skills), and problem-solving
approaches. As aresult, there is a need for accurate and reliable scales that can be used to measure
students' problem-solving self-efficacies. For this reason, there is a need for scales that are valid
and reliable and that are developed by considering the stages of self-efficacy scale development
to disclose students' self-efficacy in problem-solving. As a result, the goal of this study is to create
a measurement tool that can be used to measure self-efficacy for problem-solving. Accordingly, a
more effective learning process should be designed using specific teaching methods to improve
the students' academic success considering the results acquired after using the scale.

REVIEW OF LITERATURE

Problem-Solving

The problem is a situation where no ready-made procedure exists for enabling someone to
achieve their intended outcome. Even though an effective procedure might be created or
remembered in the end, this procedure does not exist at the time of the problem. Therefore, a
person should create their own procedure or gain access to an already improved one. Problem-
solving is the general term for defining this process (Mayer, 1999). Thus, one definition of
problem-solving could be the process of making something the way one wants it to be, that is,
transforming "what is" into "what should be" (VanGundy, 2005). Problem-solving is a practical
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skill, like swimming. Practical skills are gained through imitation and practice. Swimming is
learned by imitating what other people do to keep their heads above the water while swimming
and by practicing it. Problem-solving is learned by observing and imitating what other people do
while solving problems. Ultimately, problem-solving is learned through solving problems (Polya,
2017). According to Polya (1945), there are four steps in solving a mathematical problem. The
following are these phases:

1. Understanding the problem,

2. Creating a plan to solve the issue,

3. Putting the plan into action,

4. Verifying the accuracy of the outcome.

The skill to solve problems is the most fundamental skill required for humans to survive. Since it
is impossible to predict the difficulties that individuals and society will face, when those
difficulties occur, and what they will need, modern education tries to develop people capable of
overcoming those challenges independently. Furthermore, solving problems requires more than
knowledge (Altun, 2014). Considering these definitions, it is possible to infer that problem-solving
is a process that uses past experiences to eliminate a problem that has not been encountered
before. People should develop their problem-solving skills to benefit from these experiences.
According to Charles et al. (1987), solving problems requires the connection of various skKills,
attitudes, intuitions, beliefs, knowledge, and achievements. Students' perceptions of what they can
do significantly impact and predict academic development (Pajares, 1996). In this context, self-
efficacy is a circumstance that pupils may be impacted by. According to Nijhuis et al. (2005),
students frequently have difficulties with their self-efficacy in organizing and solving problems.

Self-Efficacy

People's judgments of their skills to perform a task and succeed by planning necessary activities
are referred to as self-efficacy (Bandura, 1997; Zimmerman, 1995). Gawith (1995) associates self-
confidence with self-efficacy and stated that even if a person has the skills to complete a task, they
are unable to do so if they lack the self-confidence to carry it out. Once initiated, self-efficacy
influences individuals' coping efforts by reducing their fears, inhibitions, and expectations of
ultimate success. Self-efficacy decides how much effort people put into overcoming obstacles and
how long they can persist when facing discouraging experiences. The more active they are in their
efforts, the higher their self-efficacy will be. Those who insist on comparatively safe and
subjectively threatening activities will benefit from corrective experiences that boost their sense
of efficacy, ultimately eradicating their fear and defensiveness. Early quitters will hold onto their
waning expectations and fears for a long time (Bandura, 1977). Additionally, according to Skaalvik
et al. (2015), self-efficacy is a powerful predictor of students' motivation. Self-efficacy enables
people to exert control over certain circumstances and produce beneficial outcomes (Geitz et al.,
2016). In this sense, every initiative to improve students’' academic performance should be
planned with their self-efficacy in mind. Hoffman and Spatariu (2008) assert that self-efficacy is
the best predictor of academic development and cognitive engagement. Perseverance and effort
that come with self-efficacy play a key part in solving mathematical problems (Lopez et al., 1997;
Pajares & Kranzler, 1995; Pajares & Miller, 1994).

Problem-Solving Self-Efficacy

Bandura (2006) defined problem-solving self-efficacy as the belief that one can successfully
handle problems. Based on the definitions of problem-solving and self-efficacy, one's belief in their
ability to cope with problem situations patiently could be described as problem-solving self-
efficacy. Pajares and Kranzler (1995) state that improving the calibration of students requires
helping them to better understand what they know and what they do not know so that they can
apply appropriate cognitive strategies more effectively in the problem-solving process; however,
the challenge is to achieve this without lowering their confidence and optimism. Therefore, in
addition to providing students with problem-solving skills, they should also be assisted in growing

Biisra KIRAL-DEMIR, Yasemin KATRANCI
Problem ¢6zmeye yonelik 6z-yeterlik dlcegi gelistirme ¢alismasi



Kocaeli Universitesi Egitim Dergisi | E-ISSN: 2636-8846 | 2023 | Cilt 6 | Say1 2 | Sayfa 374-394 379
Page 374-394 | Issue 2 | Volume 6 | 2023 | E-ISSN: 2636-8846 | Kocaeli University Journal of Education

their sense of self-efficacy. Hoffman and Schraw (2009) link students' self-efficacies to the tactics
they will use when solving problems. According to Fitriani et al. (2020), self-efficacy and cognitive
intelligence are necessary for problem-solving. Additionally, self-efficacy in problem-solving
might influence a student’s drive to overcome difficulties in academic settings (Bandura, 2006).
Hoffman and Spatariu (2008) state that one of the strongest beliefs about success in problem-
solving is the individual's self-efficacy. According to studies, self-efficacy makes a strong
contribution to the prediction of problem-solving as well as general mental ability, and it is a
powerful determinant and predictor of academic results (Pajares & Kranzler, 1995; Pajares &
Miller, 1994). Hoffman and Spatariu (2008) found that students with higher self-efficacy solve
more problems accurately and efficiently, regardless of orientation. Similarly, some studies
(Schoenfeld, 2013; Ulandari et al.,, 2019) report that students' beliefs about themselves and
problem-solving will affect their problem-solving success.

METHOD

The scale development methodology included several steps. First, a literature review was
conducted to create a draft scale on self-efficacy for problem-solving. Then, it was decided to
consider problem-solving stages, dimensions of self-efficacy, scale development studies for
problem-solving self-efficacy, and problem-posing self-efficacy scale development studies in
writing scale items. Problem-solving has four stages: understanding the problem, creating a plan
to solve the issue, putting the plan into action, and verifying the accuracy of the outcome (Polya,
1945). In this context, while creating the self-efficacy scale items for problem-solving, these four
stages of problem-solving, self-efficacy experiences gained (success and failure), observational
experiences (success of others), persuasion process (confirmation of the individual's
environment), and affective processes (anxiety, excitement, etc.) (Bandura, 1995) were
considered. In addition, along with the literature on problem-solving self-efficacy (Dowling, 1978;
Nicolaidou & Philippou, 2003; Pajares & Kranzler, 1995), the problem-posing self-efficacy scale
developed by Ozgen and Bayram (2019) was used as a source. For writing the items of the
developed scale, considering that there is an essential relationship between problem-solving and
problem-posing self-efficacy. In this context, the study initially consisted of 61 items. An example
of the items created for each stage of problem-solving is as follows: "I understand problems, but
usually I cannot solve them." (understanding the problem), "I can develop a strategy to solve the
problem." (creating a plan to solve the issue), "I can find the steps needed to solve a problem."
(putting the plan into action), and "After solving the problems, I check the correctness and correct
my mistakes if any." (verifying the accuracy of the outcome). An example of the items prepared
for the four dimensions of self-efficacy is as follows: "I am successful in solving problems."
(experiences gained), "When [ solve math problems incorrectly, my confidence in math
decreases." (affective processes), "I find myself inadequate in solving problems compared to my
classmates." (observational experiences), and "When people around me say that I am good at
solving problems, it increases my belief that I can solve problems." (persuasion process).
Examples of items similar to the scales in the literature used in article writing: While an item in
Nicolaidou and Philippou's (2003) scale is "I usually can help my classmates when they ask me for
help in problem-solving.", the item "I can help my friends who have problems in solving
problems." is included in the scale that we developed. Pajares and Kranzler (1995) stated in their
research that Dowling's (1978) mathematics confidence scale was used to determine the
problem-solving self-efficacy of high school students. The item "I get a sinking feeling when I think
of trying hard math problems." in Dowling's (1978) math confidence scale item and the item “I
can solve a difficult mathematical problem by struggling.” in our scale are similar in content. The
item "I cannot write problems that can be solved in more than one way." in Ozgen and Bayram's
(2019) problem-posing self-efficacy scale development study and the item "I can solve a math
problem in more than one way." in our scale item contain problems that can be solved in more
than one way. The students' ages and grade levels were also considered when creating the item
pool. Considering the description of problem-solving and self-efficacy, the researchers created an
item pool of 61 items considering the relevant literature. The created item pool was examined
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with three middle school mathematics teachers. Some items in the item pool have been edited to
make them clearer and more understandable. For example, the "I cannot solve problems without
help from others." item was rephrased as "I cannot solve problems without help from those
around me (family, teachers, friends, etc.)". Some items were completely removed from the item
pool due to reasons such as inconsistency with the concept that the scale wanted to measure or
expressing the same situation with another item. For example, "I want to be as good at problem-

solving as my math teacher”, "I am afraid of math problems", and "I think problem-solving is fun."
items have been removed. As a result, a new item pool of 43 items was prepared.

Subsequently, the prepared item pool was re-examined with an expert with a doctorate in
mathematics education and two middle school mathematics teachers different from those in the
first examination. The study replaced "problem" expressions with "mathematics problem"
expressions to prevent possible confusion. Some items were excluded from the item pool;
considering that items such as "I can visualize the stages of problem-solving (understanding,
planning, applying, and evaluating) while solving a problem.”, "I have difficulty solving
verbal/story problems in mathematics." are not suitable for middle school students, and items
that are not aligned with the concepts regarding the scale wanted to measure, such as "I can use
my creative skills in solving math problems.". Since the item "I can solve a problem most
understandably and shortly." contains more than one judgment, two separate items were formed
as follows; "I can solve a mathematical problem most understandably." and "I can solve a math
problem most shortly.". As a result, a 39-item draft scale was developed. 26 of the scale items are
positive and 13 are negative.

Afterwards, the items were arranged according to the three-level expert opinion form as
"appropriate”, "partially suitable", and "not suitable". In addition, a "suggestions" section has been
added for experts to express their opinions when necessary. Five expert mathematics educators
examined the prepared expert opinion form. After receiving expert opinions, the forms were
examined, and items with similar expressions, which were not thought to measure self-efficacy
for problem-solving and could not be agreed upon, were removed from the scale. Content validity
indicates whether the items that make up the scale are sufficient in quality and quantity for
measuring behavior (self-efficacy for problem-solving). Another way to determine content
validity is to obtain expert opinion (Buytikoztirk, 2018). At this point, as explained above, the
scale was subjected to expert opinions thrice. In this regard, content validity was also ensured.
Finally, a 32-item draft scale was prepared. Gender information was added as demographic
information before the scale was applied. Thus, it was made ready for implementation.

Participants and Data Collection

The problem-solving self-efficacy scale (PSSES) was applied to 430 eighth-grade students
studying at five public middle schools in Tiirkiye. The study group was selected according to the
convenient/accidental sampling method. In this method, the researcher creates a sample from the
most accessible and appropriate respondents until reaching the required number of groups
(Ravid, 2010). The presence of any unanswered statements on the scales was checked before the
data were analyzed. The evaluation excluded eight scales that were left unanswered or incomplete
questionnaires. Therefore, we decided to perform analyzes with the data obtained from the
remaining 422 data collection tools. If the sample size is sufficient, it is advised in scale
development studies to divide the sample into two groups at random and then analyze the data
using exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) on the information
from the two different samples (Fabrigar et al., 1999). In this regard, the data obtained were
randomly divided into two groups. While EFA and item analysis were performed with the data
obtained from the first group (211; 98 girls, 113 boys), CFA was performed with the data obtained
from the second group (211; 119 girls, 92 boys). Reliability analyzes were performed using the
data obtained from both groups.

The data were obtained face-to-face from middle schools in the fall semester of the 2020-2021
academic year. The participation of the students in the research was on a voluntary basis. Since
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the students were under 18, consent forms were obtained from the parents of all study
participants. Before the final application of the scale, we determined that it took approximately
20 min to be answered by applying it to five students in the 8th grade. Therefore, students were
allowed 30 min to apply the final scale.

Data Analysis

Validity is a concept related to how accurately the scale measures the characteristic of the
individual to be measured (Biiytikoztiirk, 2018). Therefore, a scale development study should test
content and construct validity. Regarding this, content validity has been explained above.
Construct validity, on the other hand, is the degree to which a scale can accurately measure a
concept to be measured. Factor analysis, cluster analysis, or hypothesis testing techniques can be
used to test this validity (Bliyiikoztiirk, 2018). Therefore, exploratory and confirmatory factor
analyzes for construct validity were performed in this study. In addition, the CA reliability analysis
was performed to determine the scale's internal consistency. SPSS 25 and LISREL 8.7 package
programs were used in the analysis, and the significance levels were 0.05 and 0.01 for item
analysis.

Research Ethics

All the rules stated in the "Higher Education Institutions Scientific Research and Publication Ethics
Directive" were complied with in the whole process, from the planning of this research to its
implementation, from data collection to data analysis. None of the actions specified under the title
of "Actions Contrary to Scientific Research and Publication Ethics," which is the second part of the
directive, were not carried out.

Scientific, ethical, and citation rules were followed in this study's writing process; no changes
were made to the collected data, the participants officially accepted to participate, and this study
was not sent to any other academic publication medium for evaluation.

Before the research, a permission document approved by the Governor's Office and the Provincial
Directorate of National Education was obtained so that the application could be carried out in
official middle schools (dated 29.09.2020 and numbered 99332089/605.01/13743466). In
addition, participation in the research was conducted based on the voluntariness of the students,
and the parent permission petition forms were obtained from the parents of the students.

Research ethics committee approval information

The committee involved in ethics evaluation: Science and Engineering Sciences Ethics Committee
of Kocaeli University

The date of ethics evaluation: 05.03.2020 and 2020/04
The serial number of the document of ethics evaluation: 10017888-100/E.21089

RESULTS

Is the PSSES Valid?

Before starting the analysis procedures, reverse coding was done for negative items. The purpose
of factor analysis in scale development studies in social sciences is to discover which variables in
a single data set are consistent with subsets relatively independently of another variable, to reveal
the construct validity, and to determine the factor structure of the measurement tool (Cokluk et
al, 2018; Tabachnick & Fidell, 2015). The first thing to consider before factor analysis is the
sample size. Bryman and Kramer (2001) interpreted the sample size as five or ten times the
numbers of items on the scale. According to Cokluk et al. (2018), twice the number of items in the
scale is sufficient. In this regard, EFA procedures in this study were carried out on a sample of 211
people, and it was considered sufficient because the number of items was more than six times.
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The result of the Kaiser-Meyer-Olkin (KMO) test, which determines the suitability of the dataset
for factor analysis in the context of sample size, is another situation that needs attention. The KMO
value 0.80 is “very good”; 0.90 is “perfect” (Leech et al., 2005; Sencan, 2005; Tavsancil, 2005).
Another consideration is to examine whether the data are normally distributed. The Barlett Test
(BT) is performed for this situation. BT determines whether there is a high correlation between
some or all the variables in the correlation matrix; the larger the result, the more likely it is to be
significant, and if the significance value is greater than 0.05, factor analysis cannot be performed
for the dataset in question (Sencan, 2005). Table 1 shows the results of these tests.

Table 1
KMO and BT Results of PSSES
KMO 0.88
X? 1134.62
BT sd 105
p 0.00*
p*<0.05

When Table 1 is examined, it is concluded that the KMO value calculated for the research is 0.88;
thus, the analysis continues. In addition, the result of BT (X2=1134.62; p<0.05) showed that EFA
could be performed. Therefore, because of the evaluations, EFA was carried out. Principal
component analysis was used to determine the factor pattern of PSSES, and maximum variability
(varimax) was determined as the rotation method from the vertical rotation method as the
factorization method. Two factors with an eigenvalue greater than “1” were obtained in
determining the number of factors. Biiyiikoztiirk (2018) states that the high-accelerated and rapid
declines in the scree plot indicate the number of important factors, while the horizontal lines
indicate that the contribution of explaining the variance is close to each other. Figure 1 shows the
scree plot of PSSES.

Figure 1
Scree Plot of PSSES
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Regarding Figure 1, it is seen that the graph follows a horizontal course after the second factor. As
aresult, it was deemed appropriate to have two factors on the scale. After determining the number
of factors, attention should be paid to the load values of the factors. Factor loading values are
coefficients that explain the relationship between items and factors (Kline, 1994). Tabachnick and
Fidell (2015) state that factor loading values should be 0.32 and above to explain 10.00% of the
variance. Therefore, the analysis procedures in this study were employed based on this. The
varimax technique was used to name and interpret the two factors obtained. With the varimax
technique, a rotated component matrix is created with rotation applied to the factor matrix
(component matrix), showing the factor loading values of the items. At the end of the rotation
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process, while the load of the items on one-factor increases, the load on the other decreases so
that the factors can be easily interpreted.

When interpreting the factor loading values in the rotated factor matrix, the most important issue
is whether the factor loading values meet the acceptance level and determine the overlap. The
overlap of an item occurs first when more than one factor gives a higher value than the acceptance
level and second when the difference between the load values of the item in two or more factors
is less than 0.1. Before determining whether they met the acceptability level, the overlap of factor
loading values was examined. In this situation, 12 items were initially eliminated from the scale.
Five additional items were eliminated from the scale following the reliability analysis. As a result,
15 items in two factors remained on the scale. Finally, the final scale consisting of 15 items is
presented in Appendix-1. Table 2 contains the results of the EFA of the scale.

Table 2

PSSES-EFA
Item No F1 Item No F2
01 .63 03 39%*
02 49 06 .78
04 72 07 .82*
05 .56 08 .82*
11 74%* 09 .63
12 .64 10 74
13 .56
14 .68
15 72

*Max value, ** Min value, Total variance explained = 49.58%

When Table 2 was examined, it was determined that the factor loading values of the items under
the first factor varied between 0.49 and 0.74. Since the items under the first factor generally
express students' positive behaviors, feelings, and thoughts about problem-solving, it was named
"positive self-efficacy for problem-solving (F1)". On the other hand, it was determined that the
factor loading values of the items under the second factor varied between 0.39 and 0.82. Since the
items under the second factor generally express the student's negative behaviors, feelings, and
thoughts about problem-solving, the second factor was named "negative self-efficacy for problem-
solving (F2)". In addition, the contributions of the factors to the total variance were 26.66% from
the first factor and 22.91% from the second factor. As a result, the total contribution of the two
factors to the variance was calculated as 49.58%.

After the EFA portion, item analysis was performed to determine whether the outcomes of
applying the items to the selected criterion were compatible and if not, to determine the potential
causes for this condition and to ensure that they served the intended purpose. Item analyzes were
performed for the whole scale and each subfactor separately. While conducting the item analysis
of the research, the Item-Total Correlation (ITC) and the Item-Remainder Correlation (IRC) were
performed based on the 0.01 significance level. ITC shows the relationship between the total score
of the test and the scores obtained from the test items (Biiyiikoztiirk, 2018). A high and positive
ITC indicates that the items exemplify similar situations, and that the test's internal consistency is
also high. ITC is determined using the Pearson Product-Moments Correlation coefficient in a test
with Likert-type scales. Bliyiikoztiirk (2018) states that items with IRC of 0.30 and higher are
distinguishable at a good level.

IRC is the relationship of an item with the total score obtained from other items (Terzi, 2017).
Therefore, the number of relationships obtained from IRC should be higher than the correlation
coefficient obtained from ITC. Table 3 contains the findings obtained.
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Table 3
PSSES-ITC-IRC
Factors Item No ITC IRC
01 0.57 0.64
02 0.38™ 0.46™
04 0.56 0.63
05 0.52 0.59
F1 11 0.46 0.55
12 0.44 0.52
13 0.48 0.56
14 0.62" 0.68"
15 0.52 0.60
03 0.40 0.49
06 0.59 0.66
2 07 0.53 0.62
08 0.51 0.60
09 0.55 0.63
10 0.52 0.61

*Max value **Min value

ITC and IRC values for the entire scale were significant at the 0.01 level, as shown in Table 3. Table
4 shows the conclusions on the connections between the scale's subfactors and the overall.

Table 4
Correlations between the Scale and its Subfactors
F1 F2 PSSES
F1 1 0.45 0.87
F2 1 0.82
PSSES 1
p*<0.01

Table 4 shows that the correlation between F1 and F2 was 0.45, whereas the correlation between
F1 and the entire scale was 0.87 and the correlation between F2 and the entire scale was 0.82.
CFA was used to validate the 15-item scale obtained using EFA. CFA assesses the measurement
instrument construct validity (Kline, 2005). Table 5 shows the conclusions reached because of
CFA.

Table 5

PSSES-CFA
Indices X?/sd RMSEA NFI NNFI CFI RMR SRMR
Value 1.84 0.06 0.96 0.98 0.98 0.06 0.05

As seen in Table 5, 1.84 was found for X2/sd ratio of PSSES; 0.06 for RMSEA; 0.96 for NFI; 0.98 for
NNFI; 0.98 for CFI; 0.06 for RMR, and 0.05 for SRMR because of the analyzes. Each observed
variable is included only under its latent variable when displaying figures and symbols with the
road diagram (Kline, 2005). Figure 2 shows the CFA graph of PSSES’ indicators obtained from two
factors and 15 items.

Biisra KIRAL-DEMIR, Yasemin KATRANCI
Problem ¢6zmeye yonelik 6z-yeterlik dlcegi gelistirme ¢alismasi



Kocaeli Universitesi Egitim Dergisi | E-ISSN: 2636-8846 | 2023 | Cilt 6 | Say1 2 | Sayfa 374-394 385
Page 374-394 | Issue 2 | Volume 6 | 2023 | E-ISSN: 2636-8846 | Kocaeli University Journal of Education

Figure 2
CFA Graph of PSSES
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Figure 2 illustrates that the t-values of the items under F1 and F2 range from 0.40 to 0.81 and 0.23
to 0.58, respectively. Error variance shows the part of the data set that cannot be explained
(Buyukoztirk, 2002). Therefore, error variances should be less than 1 (Glirbiiz & Sahin, 2016).
After all, the study has no error variable because all error variances are less than 1.

Is PSSES Reliable?

Reliability analysis is a method developed to examine the characteristics and reliability of tests,
scales, or questionnaires. For the reliability analysis in the research, the CA reliability of the 32-
item draft scale was first calculated. Then, after the EFA, 17 items were discarded, and reliability
analyzes were performed for all the remaining 15 items and then for their subfactors. Table 6
includes the calculated reliability coefficients.

Table 6
CA Reliability Coefficients of PSSES
CA
F1 0.84
EFA F2 0.82
Total 0.86
F1 0.88
CFA F2 0.87
Total 0.91

According to Table 6, the CA for the entire scale was 0.91. Similarly, F1 had CA value of 0.88 and
F2 had CA value of 0.87.
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CONCLUSION and DISCUSSION

The scale in the scale development study initially turned out to have a two-factor structure. These
factors are positive self-efficacy for problem-solving and negative self-efficacy for problem-
solving. The Mathematics Confidence Scale developed by Dowling (1978) was adapted by
extending 5-point Likert items to 6-points to measure the Problem-Solving Self-Efficacy of High
School Students by Pajares and Kranzler (1995). The adapted version of Pajares and Kranzler's
(1995) scale consisted of eight subdimensions, which involved three elements of mathematics
(arithmetic, algebra, and geometry), three cognitive levels (computation, comprehension, and
application), and two perspectives of problems (real and abstract). The tool developed by
Nicolaidou and Philippou (2003) has a one-dimensional structure.

When we consider mathematics anxiety scales as an example of scale development studies in
mathematics education, while there is only one factor in the scale developed by Bindak (2005),
there are four factors in the scale developed by Erktin et al. (2006), and two factors in the scale
developed by Bai et al. (2009) and adapted into Turkish by Akcakin et al. (2015). Therefore, as the
scale development studies for math anxiety continued, different dimensions were revealed. It was
thought that these dimensions that emerged in affective characteristics might also be valid for
problem-solving self-efficacy.

There are nine items under F1 on this scale with two factors. As a result, the variance rate
explained by F1 was calculated as 26.66%. There are six items under F2; consequently, the
variance rate explained is 22.91% by F2. In this regard, the total variance rate explained by the
scale is 49.58%. Researchers considered that the variance rate explained in the social sciences is
between 40-60% (Scherer et al.,, 1988). Therefore, the contribution of a defining factor in the
developed scale to the total variance could be considered sufficient.

Second, it has been determined that the items in the scale are sufficiently distinctive, have high
validity, and measure the same structure. Correlations between the scale subfactors and the
relationship between the subfactors and the whole scale were examined. The correlation value
obtained for F1 and the whole scale was 0.87, and the correlation value between F2 and the whole
scale was calculated as 0.82. A correlation between 0.70 and 1.00 indicates a high level and a
correlation coefficient between 0.30-0.70 means a medium level of correlation (Biytkozturk,
2018). Therefore, the correlation coefficients obtained in this study show a high level of
correlation. The correlation value between F1 and F2 was calculated as 0.45 and it was found that
there was a moderate correlation between them. This level of relationship between subfactors is
desirable. Because the high correlation between the subfactors (0.60 and above) causes the
factors to be interdependent and not evaluated as separate subscales (Engs, 1996), the moderate
relationship between the subfactors of the scale developed in this study indicates that the
subfactors are independent within themselves and is also proof of the desired situation.

Third, CFA procedures were performed. An X?/sd ratio equal to or less than 2.50 in CFA indicates
a perfect fit (Kline, 2005). In this study, the X?/sd ratio was calculated as 1.84 and it was seen that
a perfect fit was achieved. A RMSEA value equal or less than 0.06 indicates a good fit (Thompson,
2004). The RMSEA value determined in this research provides a good fit of 0.06. NFI, NNFI, and
CFI values equal or greater than 0.95 indicate a perfect fit (Stimer, 2000; Tabachnick & Fidell,
2015). In this research, it was determined that the perfect fit was achieved with an NFI value of
0.96, NNFI value of 0.98, and CFI value of 0.98. RMR and SRMR values less than or equal to 0.05
mean perfect fit, and values less than or equal to 0.08 mean good fit (Brown, 2006). In this
research, the RMR value is 0.06 and the SRMR value is 0.05, it was determined that they provided
a good and perfect fit.

Fourth, reliability analyzes were carried out. The CA values of the whole scale were calculated as
0.91 and the CA values of F1 and F2 were calculated as 0.88 and 0.87, respectively. Pajares and
Kranzler (1995) calculated a CA value of 0.92 for Dowling's (1978) expanded scale to determine
high school students' problem-solving self-efficacies. Nicolaidou and Philippou (2003) calculated
the CA value of the mathematics self-efficacy tool for the problem-solving performance they
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developed as 0.93. Kalayc1 (2016) states that the scale's reliability is high from 0.80 to 1.00.
Nunnally (1978) states that the CA value should be 0.70 or higher for reliability. Therefore, it can
be concluded that the final scale developed in this study is highly reliable and aligns with similar
studies in this context. In summary, a highly valid and reliable scale has been developed that could
be used to determine self-efficacy for problem-solving.

Implications

We think that one of the important reasons students have problems in problem-solving is their
low self-efficacy in this regard. For this purpose, we recommend further studies to investigate the
effects of the results obtained by employing the problem-solving self-efficacy scale, which is
proven to be valid and reliable, on students by considering some demographic factors. According
to the research results, we suggest projects that will optimize the factors that affect problem-
solving self-efficacy meaningfully. In addition, in cases where positive results are obtained from
these projects, we think that general approaches applied in all schools can be gained by expanding
the study sample.

In addition, according to Yurt (2014), to increase students' mathematics self-efficacies, students'
interest and sympathy for mathematics must first be developed. In this context, the relationship
between interest and sympathy toward mathematics and problem-solving self-efficacy can be
investigated by applying a scale developed because of the research conducted together with a
scale that aims to determine the interest and sympathy of students toward mathematics. In
addition, the scale developed in experimental studies to improve students' problem-solving self-
efficacies can be used as a resource in pre-test and post-test applications.

Another suggestion is to conduct semi-structured interviews with students in cases where
students' problem-solving self-efficacy is low and high according to the results obtained and
reveal the situations that may affect them. Thus, the content analysis of the answers gathered from
the students could be conducted to direct the studies to be carried out under more general themes.

Limitations of the Study

First, in the study, the data obtained in the development and implementation of PSSES is limited
to the eighth-grade students in the schools where the study was conducted in the 2020-2021
academic year. In addition, it is thought that the students gave sincere and unbiased answers to
all data collection tools used in the research. In this regard, researching larger samples may be
beneficial in testing their validity and reliability. Furthermore, considering that self-efficacy is
affected by cognitive development, it is necessary to test whether the scale can be used at all
middle school, primary school, and high school levels. Therefore, conducting different studies in
which students are organized as participants with these levels are recommended.

Second, research is limited to the effects of physical and environmental conditions during the
COVID-19 pandemic. Bandura (1995) states that self-efficacy has four dimensions: experiences
gained (success and failure), observational experiences (success of others), persuasion process
(confirmation of the individual's environment), and affective processes (anxiety, excitement,
fears, etc.). Bearing this in mind, the negative emotions during the COVID-19 pandemic may affect
students' self-efficacies toward problem-solving. Therefore, the research results obtained after
implementing the scale may vary depending on the impact of the ongoing pandemic in different
countries.
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EXTENDED ABSTRACT

Giris

Problem ¢6zme, egitimde genis bantli bir konudur ciinkii tiim egitim sistemlerinin temel
amaclarindan biri, 6grencilerin kendilerinin ve toplumun karsilasacaklari sorunlar1 ¢6zme
yeteneklerini gelistirmelerine yardimci olmaktir (Mayer, 1999). Bireylerin olgunlastik¢a
sorunlari kendilerinin ¢6zmeleri ve kendi diisiincelerine dayanarak karar vermeleri beklenir.
Ayrica bireyin kendi problem ¢6zimiinli yapmadigl siirece bagimsiz bir kisilik olarak
biitiinliigiinii koruyamayacagi kabul edilmektedir (Bloom vd. 1956). Bu baglamda problem
¢O6zme becerisine sahip olmanin, bireysel yasam ve toplumsal uyum i¢in egitim sisteminin her
bireyden edinmesini bekledigi yeterliklerden biri oldugu s6ylenebilir.

Ogrencilere problem ¢ézme becerisi kazandirmak icin gerekli durumlardan birinin de onlar
problem co6zebileceklerine ikna etmek ve 06z-yeterlige sahip olmalarin1 saglamak oldugu
diisiiniilmektedir. Boylece problem ¢6zmede kendisini yeterli hisseden 6grencilerin, matematik
dersinde kendisini yeterli hissedecegi 6n goriilmektedir. Yapilan arastirmalar (Altungekic vd.,
2005; Chen, 2005; Hoffman & Schraw, 2009; Kesgin, 2006; Yenice, 2012) da 6z-yeterliligin
problem ¢ézme performansini artirdigin1 géostermektedir. Bu kapsamda 6grencilerin problem
¢ozmede yasadiklari sorunlara ¢6zliim getirebilmek amaciyla oncelikle problem ¢6zmede
kendilerini ne kadar yeterli hissettiklerinin arastirilmasi gerektigi diisiinilmektedir. Ancak
ogrencilerin problem ¢6zme 06z-yeterliklerini 6l¢cmede kullanilabilecek sinirhh sayida arag
bulunmaktadir.

Alanyazinda, Pajares ve Kranzler (1995), Dowling’in (1978) gelistirdigi matematik giiven 6l¢egini,
lise 6grencilerinin problem ¢ézmedeki 6z-yeterliklerini belirlemek amaciyla genisletmislerdir.
Nicolaidou ve Philippou (2003), besinci simif 6grencileri icin problem ¢c6zme 6z-yeterlik 6lcegi
gelistirmislerdir. Incelenen ¢alismalarin lise ve besinci simf 6grencilerinin problem ¢cézme 6z-
yeterliklerini belirlemek i¢in gelistirildigi belirlenmistir. Ayrica yapilan ¢alismalar farkl kiiltiir ve
zamanlarda 6grenim gérmekte olan 6grencileri icermektedir. Oz-yeterligin problem ¢ézme
basarisindaki etkisi de g6z 6ntine alindiginda (Chen, 2005; Hoffman & Schraw, 2009), ortaokul
diizeyindeki 6grenciler icin ortaokul matematik 6gretim programi ve beraberinde degisen
amaglar, beceriler ve yaklasimlari hesaba katarak gelistirilecek bir problem ¢6zme 6z-yeterlik
Olgegine ihtiyac oldugu gorilmektedir. Bu dogrultuda bu ¢alismada, sekizinci sinif 6grencilerinin
problem ¢6zme 6z-yeterliklerini 6lcmeyi saglayan bir 6l¢gme araci gelistirilmesi ama¢lanmistir.

Yontem

Olcek gelistirme metodolojisi birka¢ adimi icermektedir. Oncelikle, literatiir taramasi yapilarak
arastirmacilar tarafindan 61 maddelik madde havuzu olusturulmus ve ii¢ ortaokul matematik
o0gretmeniyle birlikte incelenmistir. Madde havuzundaki bazi maddelerde, daha acgik ve anlasilir
olmasi amaciyla diizenlemeler yapilmis ve 43 maddelik yeni bir madde havuzu hazirlanmistir.
Daha sonra bu havuz, matematik egitimi alaninda bir uzman ve ilk incelemedekilerden farkl iki
ortaokul matematik 6gretmeni ile yeniden incelenmistir. Yapilan incelemede, maddeler ortaokul
seviyesine uygun, acik ve anlasilir olacak sekilde diizenlenmis, baz1 maddeler cikarilmis ve
sonucta 39 maddelik taslak o6lcek gelistirilmistir. Sonrasinda bes uzman matematik
egitimcisinden goriis alinarak benzer ifadeler barindiran, problem ¢6zme 6z-yeterligini 6l¢cmedigi
diistintlen ve ortak fikre varilamayan maddeler 6lcekten atilmistir. Yapilan analizlerle 32
maddelik taslak 6lgek hazirlanmistir. Sekizinci sinif 6grencilerine uygulanan 422 adet veri
toplama aracindan elde edilen verilerle analizlerin yapilmasina karar verilmistir. Elde edilen
veriler, rastgele iki gruba boliinmiistir. Birinci gruptan elde edilen verilerle (211; 98 kiz, 113
erkek) acimlayici faktor analizi (AFA) ve madde analizleri gergeklestirilirken ikinci gruptan elde
edilen verilerle (211; 119 kiz, 92 erkek) dogrulayici faktor analizi (DFA) gerceklestirilmistir. Her
iki gruptan elde edilen verilerle giivenirlik analizleri yapilmistir. Olcegin i¢ tutarhgim belirlemede
Cronbach alfa (CA) glvenirlik analizi, yap1 gecerligi icin AFA ve DFA yapilmistir. Yapilan
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analizlerde SPSS 25 ve LISREL 8.7 paket programlari kullanilmistir ve anlamlilik diizeyi 0.05
alinmistir.

Bulgular

AFA sonucunda, 15 maddelik ve iki faktorlii bir nihai 6lgek gelistirilmistir. Birinci faktor (F1)
altinda yer alan maddelerin, faktor yiik degerlerinin 0.49 ile 0.74 arasinda degistigi goriilmiistiir.
F1 altinda bulunan maddeler, 68rencilerin problem ¢6zme ile ilgili olumlu davranis, duygu ve
diistincelerini ifade ettiginden “problem c¢6zmeye yonelik olumlu 6z-yeterlikler” olarak
adlandirilmistir. Ikinci faktor (F2) altinda bulunan maddelerin faktér yiik degerlerinin ise 0.39 ile
0.82 arasinda degistigi belirlenmistir. F2 altinda bulunan maddeler, 6grencilerin problem ¢6zme
ile ilgili olumsuz davranis, duygu ve diisiincelerini ifade ettiginden “problem ¢6zmeye yonelik
olumsuz 6z-yeterlikler” olarak adlandirilmistir. Ayrica faktorlerin toplam varyansa katkilar: F1’in
%?26.66, F2'nin %22.91’tlir. Ortaya ¢ikan iki faktoriin varyansa yaptiklar1 toplam katki ise
%49.58'dir.

AFA sonrasinda maddelerin uygulamasindan olusan sonuclarin, secilen o6l¢iite uygunlugunu,
degilse olasi sebeplerini bulmak ve amaca hizmet etmesini saglamak icin yapilan madde
analizleri; 6nce 6lgegin tamami icin sonrasinda her alt faktdri i¢in yapilmistir. Arastirmanin
madde analizi yapilirken 0.01 anlamlilik diizeyi esas alinip madde toplam korelasyonu (MTK) ve
madde kalan korelasyonu (MKK) gerceklestirilmistir. Olcegin tamamina iliskin MTK ve MKK
degerleri 0.01 diizeyinde anlamli bulunmustur. Olgegin alt faktérleri arasindaki korelasyon
katsayisi incelendiginde, F1 ile F2 arasindaki 0.45; F1 ile 6lcegin tamami arasindaki 0.87; F2 ile
6lcegin tamami arasindaki 0.82 olarak belirlenmistir. DFA sonucunda, 6l¢cege ait X2/sd orani 1.84;
RMSEA 0.06; NFI 0.96; NNFI 0.98; CFI 0.98; RMR 0.06 ve SRMR 0.05 olarak hesaplanmistir.

Guivenirlik analizi icin 6ncelikle 32 maddelik taslak 6lgegin CA giivenirligi hesaplanmistir. AFA
sonrasinda kalan 15 maddenin tiimii ve alt faktorleri i¢in giivenirlik analizleri yapilmistir. Sonucta
CA degerleri; 6lcegin tamami i¢in 0.91, F1 i¢in 0.88 ve F2 icin 0.87 olarak hesaplanmistir.

Tartisma ve Sonug

Oncelikle gelistirilen 6lcegin iki faktérlii bir yapida olmasi, 6z-yeterligin farkli boyutlarim
icerdiginin bir kaniti olarak degerlendirilebilir. F1 ve F2'nin agikladiklar1 toplam varyans orani
%49.58'dir. Arastirmacilar, sosyal bilimlerde a¢iklanan varyans oraninin %40-60 arasinda
olmasini yeterli gormektedirler (Scherer vd., 1988). Dolayisiyla gelistirilen 6lgekte tanimlayici bir
faktoriin toplam varyansa katkisi yeterli kabul edilebilir.

Ikincisi, 6lcek maddelerinin yeterince ayirt edici, gecerligi yiiksek ve ayn1 yapiy1 6l¢tiigii
belirlenmistir. Korelasyon degerleri; F1 ile dlgegin tamami arasinda 0.87, F2 ile dlgegin tamami
arasinda 0.82 olarak hesaplanmistir. Korelasyon degeri; 0.70-1.00 arasinda ytiksek, 0.30-0.70
arasinda ise orta diizeydedir (Biiytikoztiirk, 2018). Dolayisiyla bu ¢alismada elde edilen
korelasyon katsayilar1 yiiksek diizeydedir. F1 ile F2 arasindaki korelasyon degeri 0.45 olarak
hesaplanmis ve aralarinda orta diizeyde bir korelasyon oldugu saptanmistir. Alt faktorler
arasindaki bu iligki seviyesi arzu edilir.

Ugiinciisii, DFA sonucunda X?/sd orani 1.84 olarak miitkemmel uyum (Kline, 2005), RMSEA degeri
0.06 olarak iyi uyum (Thompson, 2004), NFI degeri 0.96, NNFI degeri 0.98 ve CFI degeri 0.98
olarak miikemmel uyum (Stimer, 2000; Tabachnick & Fidell, 2015), RMR degeri 0.06 ve SRMR
degeri 0.05 olarak iyi ve miikemmel uyum (Brown, 2006) sagladiklari belirlenmistir.

Dordiinctsi, giivenirlik analizleri yapilmistir. Tiim 6lgegin CA degerleri 0.91, F1 ve F2'nin CA
degerleri sirasiyla 0.88 ve 0.87 olarak hesaplanmistir. Nunnally (1978), giivenilirlik i¢cin CA
degerinin 0.70 veya daha yiiksek olmas1 gerektigini belirtmektedir. Dolayisiyla bu calismada
gelistirilen 6lgegin oldukca giivenilir oldugu ve yapilan calismalarla (Nicolaidou & Philippou,
2003; Pajares & Kranzler, 1995) ortiistiigii sdylenebilir. Ozetle, problem ¢6zme 6z-yeterligini
belirlemek icin kullanilabilecek oldukg¢a gecerli ve gilivenilir bir 6lcek gelistirilmistir.
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Appendix-1. Problem Cézmeye Yonelik Oz-Yeterlik Olgegi (PCYOYO)

Degerli 68renciler,

Asagida matematik problemlerini ¢c6zme ile ilgili baz1 ifadeler
yer almaktadir. Liitfen her bir ifadeyi okuyunuz. Her bir ifadeyi
okuduktan sonra, ifadeye katilma/katilmama derecenize gore,
ilgili kutucuga “X” isareti koyunuz. Liitfen hicbir soruyu
cevapsiz birakmayiniz. Verdiginiz cevaplar ders notlariniz
etkilemeyecek, bilimsel bir ¢alisma icin kullanilacak, herhangi
baska bir amagla kullanilmayacak ve cevaplariniz kesinlikle
gizli tutulacaktir.

Kesinlikle katilmiyorum

Katilmiyorum
Kararsizim

Katkilarinizdan dolayi ¢ok tesekkiir ederim.

Kesinlikle katiliyorum

Katiliyorum

1 | Bir matematik problemini birden fazla yol ile ¢6zebilirim.
Bir matematik problemini ¢6zebilmek icin strateji

2 gelistirebilirim.

3 Resim, geometrik sekil ve/veya grafik iceren matematik
problemlerini ¢ozerken giicliik cekerim.

4 Problem ¢o6ziillen matematik derslerine aktif olarak

katilinm.
5 | Herhangi bir matematik problemini ¢dzebilirim.
Matematik problemlerini ¢6zerken genellikle kendimi

6 o .
yetersiz hissederim.

7 Matematikteki alistirmalar1  kolayca yapabilirken
problemleri c6zmede giicliik cekerim.

8 Matematik problemlerini genellikle anlayamadigim ic¢in
cozmede giicliik cekerim.

9 Matematik problemlerini ¢6zmede simif arkadaslarima
kiyasla kendimi yetersiz bulurum.

10 Matematik dersinde kendime giivenirim ama genellikle
problemleri c6zemem.

11 Problem ¢o6zdiikce matematikte kendime olan giivenim

artiyor.

Bir matematik problemini ¢6zerken kullandigim stratejiyi
12 | baska bir matematik problemini ¢dzmek igin de
kullanabilirim.

Bir matematik problemini yanls ¢6zdigimde dogru
¢6zlimii elde edene kadar ¢abalarim.

14 | Zor bir matematik problemini ugrasarak ¢ozebilirim.
Cevremdekilerin matematik problemi ¢6zmede iyi
15 | oldugumu soylemesi problem c¢o6zebilecegime olan
inancimi artirir.

13
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