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Summary

Self-efficacy is the belief in an individual's own abilities and capacity. If the person believes in their capacity to
achieve in a given area, higher levels of motivation and attention to detail will be positively reflected in their
performance. Self-efficacy related to programming can be understood as the belief in one's own capacity to
attain a higher level of motivation and an increase in self-worth while writing a program. The purpose of the
research is to examine perceptions of self-efficacy for prospective computer programming and instructional
technology teachers, and how different perceptions of self-efficacy can be predicted through an analysis of
demographic variables, reflective thinking skills on computational thinking and problem solving. Data for the
survey were gathered from teacher candidates using a questionnaire containing personal information and
demographic information and further consisted of four categories: 1) the Self-efficacy Scale for Programming
developed by Ramalingam and Wiedenbeck (1998); 2) a customized version of this scale for Turkish sites by
Altun and Mazman (2012); 3) the Reflective Thinking Scale for Problem Solving developed by Kizilkaya and
Askar (2009); 4) Computational Thinking Scale developed by Korkmaz, Cakir and Ozden (2017). Data were
obtained from teacher candidates studying Computer Education and Instructional Technology Education
Department at four different universities in Turkey. Multiple regression analysis was used in the analysis of the
data. According to the results of the analysis, the independent variables were significantly predicted by the self-
efficacy value of the program (F (3, 99) = 24.880, p <.001). The most important contribution to the formation of
the model is computational thinking, followed by reflective thinking about problem solving and follow-up
computer-related developments. The adapted R? value is at .413, indicating that it discloses 41% of the self-
sufficiency relating programming with the model.
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thinking about problem solving

Introduction

Current research indicates that individual and internal resources such as the concept of self-
efficacy have gained importance among factors affecting the participation and performance of
individuals (Chen, 2017). Self-efficacy is generally the belief of an individual in how they will perform
his or her task (Huffman, Whetten, & Huffman, 2013). According to Bandura (1994), self-efficacy is not
a concept that only makes "prophecies" about performance level. Self-efficacy stimulates the
components of motivation and triggers the cognitive skills and effort required to perform the task
(Kher, Downey, & Monk, 2013). Davidsson, Lazron and Ljunggren (2013) further indicate that an
individual’s belief in self-efficacy internally supports the ability to specify activities needed to
accomplish a task and in providing mechanisms that assist in managing difficulties and performance

anxieties.

Present research examining computer and programming skills (Bargury et al., 2012; Bers,
Flannery, Kazakoff, & Sullivan, 2014; Grout & Houlden, 2014; Jones, Mitchell, & Humphreys, 2013),
offer clear examples of the need to explore individual and internal processes underlying both learning
and performance outcomes. This research supports the concept of self-efficacy as being extremely
important in learning computer skills (Karsten, Mitra, & Schmidt, 2012). Likewise, during the learning
of these skills, a cause of failure in the programming lessons can be linked to student perceptions of
low self-efficacy. Specifically, students who struggle with learning essential programming skills
(Askar & Davenport, 2009) has led Igbaria and livari (1995) to suggest that low self-efficacy may be a

contributing factor of underperformance in the technology classroom.

When studies on self-efficacy related to learning computer programming skills are examined
in the context of Turkish universities, clear differences can be discerned between the self-regulatory
strategies and overall achievements of students who are pursuing different curricular paths
(Haglaman & Askar, 2007). Differences between self-efficacy and attitudes toward programming
(Ozyurt & Ozyurt, 2015; Yagcl, 2016) include, students who are specifically studying computer
programming in the Computer and Instructional Technology Education program (BOTE), as
compared to students who are attending different departments while taking computer programming
courses (Gezgin & Adnan, 2016; Mazman & Altun, 2013). Similar research by Psycharis and Kallia
(2017) examined the effects of computer programming skills on the role self-efficacy may have for
high school students, particularly in the asking new questions, solving mathematical problems.
Additional research by Maddrey (2011) examined the relationship between positive effects of self-

efficacy and problem-solving curriculum delivered to computer science students.
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In addition to supporting existing research, the main purpose of this study is to reveal and
examine potential predictors of self-sufficiency in the curricular design for computer science courses.
Here we examine how reflective thinking, computational thinking and certain demographic variables
related to problem solving can provide a more nuanced understanding of the relationship between
student perceptions of self-efficacy and positive learning and performance outcomes for computer

programming students.
Theoretical Framework
Reflective Thinking on Problem Solving

Writing a computer program includes complex and challenging tasks such as abstraction,
mathematical logic, testing, debugging and other forms of solving problems (Saeli et al., 2011). This
assertion is supported by Soloway (1993), who indicates that an effective process for writing a
computer program requires individuals to use problem solving / designing / thinking strategies. To
effectively program their assignments, students must first mathematically find out how the problem
will be solved, then how to transfer it to the computer, and finally how to correctly translate it to the
software language (Psycharis & Kallia, 2017). The program writing process also requires in-depth
reading and cognitive awareness skills about how the problem can be effectively solved. For this
reason, program writing involves reviewing decisions and actions continuously to improve the
quality of the program and producing alternative methods that may lead to more eloquent result(s)
(Kalelioglu, 2015). Govender et al. (2014), suggests that some skills required in the program writing
process are not taught explicitly, therefore teaching problem solving, one of the skills required, should
not only include the presence and practice on problems, but should also include teaching the problem-

solving process.

The problem-solving process can easily become unclear, particularly in the case where there
are many possible solutions and evaluations for a given example and/or the problem is not very well
structured (ill-structured problems). In these instances, reflective thinking is required because
reflection includes the stages of process control, monitoring, and gaining experience (Lee, Teo, &
Zealand, 2011). The concept of reflection contains different connotations in different contexts, but in
this study, reflective thinking is limited to the problem-solving context (Kizilkaya & Ashkar, 2009).
Here, reflection includes an analysis of the decision-making process about what is happening, that is,
what is the problem-solving process required to ensure the intended end-result of the computer
programming assignment. Reflective practices are also important because it allows the student to take
a step back, giving them new or additional ideas of how they can solve a problem and helps them to

understand and appreciate how useful reflective strategies are for consistently finding an optimal
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solution to any given problem (Kalelioglu, 2015). The practice of reflective thinking is significantly
different from the processes applied to other forms of problem-solving contexts, in terms of the scope
of suspicion of the situation, hesitation, confusion, mental difficulty, inquiry, finding material to

resolve doubts, et cetera.

There are many studies focusing on the relationship between programming processes,
problem solving and reflective thinking (Fessakis, Gouli, & Mavroudi, 2013; Liao & Bright, 1991). For
example; Bergin, Reilly and Traynor (2005) indicate that students who employ strategies involving
metacognitive and administrative processes are more successful in the programming process. While
Akcaoglu and Koehler (2014) indicate that problem-solving skills of students participating in game-
design learning groups show a significant level of problem-solving success compared to those who do
not participate. Additionally, Ke (2014) remarks that involvement in game programming contributes
to student success in mathematics-related concepts and problem-solving skills. The study of Psycharis
and Kallia (2017) is related to whether the program has a significant influence on student self-efficacy
in asking critical questions, problem solving, and mathematics. According to this study, programming
on a computer has a significant effect on self-efficacy, but does not have a significant effect on problem

solving.
Computational Thinking

Currently there are competing definitions within Turkish literature surrounding the notion of
computational thinking. The following demonstrates various attempts to employ computational
thinking as a generative framework for analysis: Computational thinking (Sahiner & Kert, 2016), Data-
Operational thinking (Demir & Seferoglu, 2017), Computational thinking (Catlak, Tekdal & Baz, 2015),
Computational thinking (Sayin & Seferoglu, 2016), Calculative thinking (MEB, 2017), Computational
thinking (Aldag & Tekdal, 2015; Sahiner & Kert, 2016) and Data-Operational thinking (Barut, Tugtekin
& Kuzu, 2016; Kalelioglu, Giilbahar, Ak¢ay and Dogan, 2015). Clearly, competition to define, and
thereby control, the nomenclature of this typology is in and of itself an adequate description of the
importance that computational thinking has in current educational thought and practice. In addition
to this, expressions like software development, coding, program writing, and writing computer
programs are interchangeable with the concept of "programming". Understanding the shifting
meanings of computational thinking currently competing for stability and clarity in the field, our use
of computational thinking is a multidimensional skills problem solving and adapting this skill to the

computer science.

As indicated above, one of the most important variables associated with the ability to write

computer programs is the concept of computational thinking (Roman-Gonzalez, 2015). Introduced by
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Wing (2006), computational thinking includes ways of solving problems, designing systems and
understanding human behaviors. There are a variety skills that comprise or involve the
conceptualization of, “knowing about computers,” or the various practices implied in the notion of
“programming.” This complex of skills involves knowledge of applications and aspects of problem-
solving dealing with loops, repetitions, and conditions that occur in the programming process, as well
as an understanding that the point of view of the programmer may sit in consonance or dissonance to

the point of view of the user in the technological world (Lye & Koh, 2014).

Computational thinking, then, is not simply a concept that only computer scientists use (Kim,
Kim, & Kim, 2013)—Kafai and Burke (2013) mention that technological tools are not needed to talk
about the concept of computational thinking —as elements can also be found within other knowledge
domains. For example, Wing (2006) describes computational thinking as form of critical thinking and
as the application of existing knowledge to the solution of complex problems in mathematics, science
and generally FETEMM (Science, technology, engineering and mathematics-STEM). According to Aho
(2012), computational thinking can be formulated as partitions of problems, abstraction, logical
thinking, algorithm creation and debugging. In sum, Computational thinking can be defined as a
concept that includes problem solving strategies and computer science structures such as abstraction
at different hierarchical levels, algorithmic thinking, automatization, segmentation, modeling, pattern
subtraction, repetition, scaling and symbolic representation, (Grover & Pea, 2013; Korkmaz, Cakir, &

Ozden, 2017; Ni & Guzdial, 2012; Psycharis & Kallia, 2017; Werner & Denning, 2009).

However, there are also studies that relate this concept to analytical and problem-solving
abilities, as well as habits, attitudes that arise when errors and problems are encountered specific to

the adoption of approaches used in computer science (Bers et al., 2014).

While not focusing on the relationship between self-efficacy and cognitive thinking about
directly programming on the computer, Pellas (2014) found in his study that the students'
participation in the course was significantly predicted by computer self-efficacy, metacognitive self-
aligning strategies and self-esteem and that there is a significant relationship between these
independent variables. In an experimental study on programming with robotics, Jaipal-Jamani and
Angeli (2017) found that self-efficacy beliefs in robotics is associated with increased field knowledge
levels and levels of computational thinking of teacher candidates. In another study (Psycharis &
Kallia, 2017), it is mentioned that the teaching of programming, when enfolded into the mathematics
curriculum, has an effect on student math self-efficacy. Lastly, in their qualitative analysis of
curricular and program design that link programming with computational thinking, Pellas and
Peroutseas (2016) found increased proficiencies in both programming skills and how students learn to

think about computer based problem sets.
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Method
Participants

The survey has 166 participants. Ninety-three of them are male (56%), seventy-three are
female (44%). The participants attended four different universities, namely the Adnan Menderes
University (n=48, 28.9%), the Mugla Sitki Ko¢man University (n=14, 8,4%), the Siileyman Demirel
University (n=53, 31,9%) and the Eregli Faculty of Education of the Konya Sel¢cuk University (n=50,
30,1%). 48,2% (n=80) of the participants are in the second year, while 22,9% (n=38) are in the third year
and 28,9% (n=48) are in the fourth. 24,1% (n=40) has graduated from the Anatolian High School, while
65,7% (n=109) has graduated from the Vocational High School or the Technical High School, 10,2%
(n=17) has graduated from other high schools. Sixty participants (96.4%) have a computer, while six
participants (3.6%) do not have a computer. Seventeen students (14.8%) are following computer

science related developments, while 98 students (n=59.0) are not following these developments.
Tools

A 10 point personal information form for students to determine some demographic and
computer usage habits, a self-efficacy scale for programming, a reflective thinking scale for problem
solving and a computational thinking scale was applied in the analysis tool set. The adaptation of the
Self-Efficacy Scale for Programming developed by Ramalingam and Wiedenbeck (1998) to Turkish
was done by Altun and Mazman (2012) in order to demonstrate the self-efficacy of using C ++
program upon university students. A two-factor structure consisting of nine items has been achieved
as a result of the adaptation study. The internal consistency coefficient of the scale consisting of two
dimensions, namely "complex programming tasks" and "simple programming tasks", was found,
which explains 80,814% of the total variance, and a model confirmatory factor analysis was also

conducted for this structure.

The Reflective Thinking Scale on Problem Solving developed by Kizilkaya and Agkar (2009) is
composed of 14 items and 3 sub-dimensions. The three basic dimensions are the questioning,
evaluation and reasoning dimensions. An example for the size of an inquiry is the item "I ask myself
questions to determine what is given and desired when I read the problem". An example of the
evaluation dimension is the item "I'm trying to solve the next problem better through evaluating my
solutions over and over again". As an example of the cause dimension, there is the item "When solving
a problem, I try to establish the relationship with the result I have found, considering the reasons for
the actions I have made". Scale items were rated according to the 5-point Likert scale. The frequency of
actions contained in the items are arranged at "Always", "Mostly", "Sometimes", "Rarely”, "Never".

These levels are graded as Always = 5, Most times = 4, Sometimes = 3, Rarely = 2, Never = 1.
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Confirmatory factor analysis results of the scale were calculated as GFI = 0,92, AGFI = 0,89, NNFI =
0,93, CFI1=0,95, RMSR = 0,08, RMSEA = 0,071.

The scale developed by Korkmaz, Cakir and Ozden (2017) and applied on university students
consists of twenty-two items and five factors. The scale is a 5-point Likert scale consisting of 22 items
that can be grouped under five factors. Confirmatory factor analysis was performed to confirm the
factor structures of the scale. The scale consists of creativity (4 items), algorithmic thinking (4 items),
cooperativeness (4 items), critical thinking (4 items) and problem solving (6 items). The total Cronbach

alpha reliability score of the scale is .81. The scale explains 56.1% of the total variance.
Analysis

Approximately 20 minutes after the application, the data were transferred to SPSS and
multiple linear regression analysis was performed to analyze the data. In order to perform multiple
regression analysis, the assumptions to be met, the predicted variables and the dependent variable
have to be linear, the faults and debris have to be normally distributed and unrelated to the predictor.
After all, one of the most problematic situations is the problem of multicollinearity. Multicollinearity
is observed when there is a high correlation between variables, therefore it was decided for the
absence of multicollinearity after controlling the tolerance and VIF values (Leech, Barrett, & Morgan,

2005).
Findings and Comments

Multiple linear regression analysis was performed to determine whether it is predictable to
follow self-sufficiency on programming, reflective thinking on problem-solving, computational

thinking and computer-related publications.
First, descriptive and relational statistics of related variables are presented in Table 1.

Table 1. Mean, Standard Deviation and Relationship Levels of Self-efficacy and Independent Variables
related to Programming

Variables X SD 1 2 3
Self-efficacy related to programming 41796 12371  .563*  .554*  -.365*
1. Computational Thinking 84.796  11.310 - .585%  -233**
2. Reflective thinking related to problem solving 54.815  9.295 - -.293*
3. Following computer related developments .845 .364 -
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* p< 001
* p< 009

According to Table 1, there is significant relationship between programming self-efficacy and
computational thinking at a level of .563, between self-efficacy and reflective thinking about problem
solving at a level of .554 and between self-efficacy and computer-related developments at a level of -
.365 (p <.001). There is significant relationship between computational thinking and reflective thinking
about problem solving at a level of .585, between computational thinking and computer-related
developments at a level of -.233 and between computational thinking and reflective thinking about

problem solving and computer-related developments at a level of -.293.
The regression model containing the relevant variables is summarized in Table 2.
Table 2. Summary of the Multiple Regression Model relating the prediction of Self-efficacy on

Programming by computational thinking, reflective thinking about problem solving and follow-up of
computer developments

Variable B SD p
Computational Thinking 377 8.974 .345
Reflective Thinking about Problem Solving 391 .103 294
Follow-up of Computer Developments -6.756 127 199
Fixed -3.856 2.706

According to the results of the analysis, independent variables are significantly predicting (F
(3, 99) = 24.880, p <.001) the self-efficacy value of the program. The three independent variables
contribute significantly to the formation of the model. According to the beta values presented in Table
2, the most important contribution to the formation of the model is computational thinking, followed
by reflective thinking about problem solving and follow-up of computer-related developments. The
value of R2, adapted to the analysis results, is .413, and that is explaining 41% of the self-sufficiency

relating programming models.

Discussion and Recommendations
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In general, self-efficacy is the belief in the extent to which an individual will perform a skill
(Huffman, Whetten, & Huffman, 2013), while self-efficacy in programming is the belief that the
individual will be successful while writing the program. Askar and Davenport (2009) explain that low
self-efficacy perceptions during the learning process of programming skills, can trigger failures in
programming lessons. According to the analysis results made within the research, self-sufficiency in
programming is predicted significantly by computational thinking, reflective thinking about problem-
solving, and follow-up of computer-related developments. The students' self-efficacy on robotics and
computational thinking skills were significantly influenced by the experimental process in the
experimental study conducted by Jaipal-Jamani and Angeli (2017) on robotics self-efficacy and

computational thinking of elementary school teacher candidates.

As described above, problem-solving skills developed with computational thinking can be
transferred to other fields such as mathematics. In his definition, Wing (2006) expresses computational
thinking as a way of problem solving, while Maddrey's (2011) study demonstrates there is a close
relationship between problem-solving skills and self-efficacy in programming. In this study, it is
observed that problem-solving teaching, as a component of a mathematics curriculum, increases
students’ self-sufficiency in programming. Research investigating the relationship between inquiry
skills, problem solving, and mathematical self-efficacy within programming education, indicates that
programming education has a significant effect on questioning skills and mathematical self-efficacy

and also contributes significantly to problem-solving skills (Psycharis & Kallia, 2017).

However, Kalelioglu (2015) explained in his experimental study of programming education
for elementary school students, that programming skills education has no significant influence on
reflective thinking about problem solving. Another conspicuous finding in the research results is that
there can also be a negative relationship between self-efficacy in programming and concurrent follow-
up of computer science related developments. According to this result, it can be concluded that
individuals with high self-efficacy skills in programming are less likely to follow developments in the
area. This may be related to the concept of biasedness that some studies relating the concept of
computer self-efficacy state that self-efficacy is important as well as this self-evaluation based concept
is far from neutrality. Neutrality is associated with more or less perception of its performance than it
is (Pajares & Graham, 1999). In general, perceiving your performance and self-efficacy a little better
may increase the effort and the continuity of this effort (Bandura, 1986; Pajares, 1997). However,
individuals who perceive too much on self-performance may not be able to change the way they work
or develop themselves more (Zimmerman, Bonner, and Kovach, 1996). Students who engage in more
reflexive practices are able to evaluate their performances more accurately (Zell and Krizan, 2014).

Likewise, Ehrlinger et al. (2008) relate that the more experience people receive as part of a reflective
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assessment strategy on any subject also receive more feedback on their performance and cognitive

capacities.

For example, observations drawn from this study confirm that accuracy and bias in computer
self-efficacy can be linked to the level of prior experience in programming that students bring to the
learning task. The more experience students underestimated their self-efficacy as reported in students’
accuracy and bias towards computerized self-efficacy reports. Nevertheless, students with higher
cognitive abilities seem to perform more consistently and accurately with their performance in self-
assessment scales (Aesaert, Voogt, Kuiper, van Braak, 2017). From here, it can be considered that

students who follow the developments more often find their efficacy lower.

Based on the research findings, it may be suggested that reflective assessment and
computational thinking skills related to problem solving should be included in the training programs
as part of the programming courses applied at different levels. Furthermore, studies should be
conducted to determine other variables that predict self-efficacy for programming, and, as another
research issue, there is a need for studies that examine actual performance on programming, self-

efficacy in programming, and other variables that affect the relationship between these two concepts.
References

Aho, A. V. (2012). Computation and computational thinking. Computer Journal, 55(7), 833-835.
http://doi.org/10.1093/comjnl/bxs074

Akcaoglu, M., & Koehler, M. J. (2014). Cognitive outcomes from the Game-Design and Learning
(GDL) after-school program. Computers and Education, 75, 72-81.
http://doi.org/10.1016/j.compedu.2014.02.003

Aldag, H., & Tekdal, M. (2015). Gender differences in computer use and programming teaching.
Proceeding of the 1st International Cukurova Women's Studies Congress, 236-243.

Altun, A., & Mazman, S. G. (2012). The validity and reliability study of the Turkish form of the self-
efficacy perception scale for programming. Journal of Measurement and Evaluation in Education and
Psychology, 3 (2), 297-308.

Askar, P, & Davenport, D. (2009). An investigation of factors related to self-efficacy for Java
programming among engineering students. The Turkish Online Journal of Educational Technology,
8(1), 1303-6521. Retrieved from http://files.eric.ed.gov/fulltext/ED503900.pdf

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. Englewood Cliffs,
NJ: Prentice Hall.

Bandura, A. (1994). Self-efficacy. In V. S. Ramachaudran (Ed.), Encyclopedia of human behavior (pp.
71-81). New York: Academic.



345

Bargury, 1. Zur, Haberman, B., Cohen, A., Muller, O., Zohar, D., Levy, D., & Hotoveli, R. (2012).
Implementing a new Computer Science Curriculum for middle school in Israel. 2012 Frontiers in
Education Conference Proceedings, 1-6. http://doi.org/10.1109/FIE.2012.6462365

Barut, E., Tugtekin, U, & Kuzu, A. (2016). Outlook on Robot Applications and Computational
Thinking Skills. 3rd International Conference on New Trend in Education (ICNTE 2016).

Bergin, S., Reilly, R, & Traynor, D. (2005). Examining the role of self-regulated learning on
introductory programming performance. First International Workshop on Computing Education
Research, 81-86. http://doi.org/10.1145/1089786.1089794

Bers, M. U,, Flannery, L., Kazakoff, E. R., & Sullivan, A. (2014). Computational thinking and tinkering:
Exploration of an early childhood robotics curriculum. Computers and Education, 72, 145-157.
http://doi.org/10.1016/j.compedu.2013.10.020

Chen, L. S. (2017). Computer self-efficacy, learning performance, and the mediating role of learning
engagement. Computers in Human Behavior, 72, 362-370. http://doi.org/10.1016/j.chb.2017.02.059

Catlak, S., Tekdal, M., & Baz, F. C. (2015). The Situation of Programming with Scratch Software: A
Document Review Study. Journal of Instructional Technologies & Teacher Education, 4(3). Accessed
from http://www jitte.org/article/view/5000163313 on

Davidsson, K., Larzon, L., & Ljunggren, K. (2013). Self-Efficacy in Programming among STS Students.
Retrieved  from  http://www.it.uu.se/edu/course/homepage/datadidaktik/ht10/reports/Self-
Efficacy.pdf

Demir, O., & Seferoglu, S. S. (2017). New Concepts, Different Uses: An Evaluation of Information-
Operational Thinking (pp. 801-830).

Ehrlinger, J., Johnson, K., Banner, M., Dunning, D., & Kruger, J. (2008). Why the unskilled are
unaware: Further explorations of (absent) self-insight among the incompetent. Organizational
Behavior and Human Decision Processes, 105,98-121.

Fessakis, G., Gouli, E., & Mavroudi, E. (2013). Problem solving by 5-6 years old kindergarten children
in a computer programming environment: A case study. Computers and Education, 63, 87-97.
http://doi.org/10.1016/j.compedu.2012.11.016

Gezgin, D. M., & Adnan, M. (2016). Investigation of Self-Efficacy Perceptions of the Students of
Mechanical Engineering and Econometrics Related to Programming. Journal of the Kirsehir Faculty
of Education of the Ahi Evran University, 17 (2), 509-525.

Govender, I, Govender, D., Havenga, M., Mentz, E., Breed, B., Dignum, F., & Dignum, V. (2014).
Increasing self-efficacy in learning to program: exploring the benefits of explicit instruction for
problem solving. TD The Journal for Transdisciplinary Research in Southern Africa, 10(1), 187-200.

Grout, V., & Houlden, N. (2014). Taking Computer Science and Programming into Schools: The



346

Glyndwr/BCS Turing Project. Procedia - Social and Behavioral Sciences, 141, 680-685.
http://doi.org/10.1016/j.sbspro.2014.05.119

Grover, S., & Pea, R. (2013). Computational Thinking in K-12: A Review of the State of the Field.
Educational Researcher, 42(1), 38—43. http://doi.org/10.3102/0013189X12463051

Haslaman, T., & Askar, P. (2007). Examination of the Relationship Between Programming Lesson and
Related Self-Regulation Learning Strategies and Success. Hacettepe University Journal of the Faculty
of Education, 32, 110-122.

Huffman, A. H., Whetten, ]J., & Huffman, W. H. (2013). Using technology in higher education: The
influence of gender roles on technology self-efficacy. Computers in Human Behavior, 29(4), 1779—
1786. http://doi.org/10.1016/j.chb.2013.02.012

Igbaria, M., & livari, ]. (1995). The effects of self-efficacy on computer usage. Omega, 23(6), 587-605.

Jaipal-Jamani, K., & Angeli, C. (2017). Effect of Robotics on Elementary Preservice Teachers’ Self-
Efficacy, Science Learning, and Computational Thinking. Journal of Science Education and
Technology, 26(2), 175-192. http://doi.org/10.1007/s10956-016-9663-z

Jones, S. P., Mitchell, B., & Humphreys, S. (2013). Computing at school in the UK: from guerrilla to
gorilla. Communications of the ACM, (April), 1-13. http://doi.org/10.1016/j.compedu.2013.10.020

Kafai, Y. B., & Burke, Q. (2013). Computer Programming Goes Back to School. Phi Delta Kappan, 95(1),
61-65. http://doi.org/10.1177/003172171309500111

Kalelioglu, F. (2015). A new way of teaching programming skills to K-12 students: Code.org.
Computers in Human Behavior, 52, 200-210. http://doi.org/10.1016/j.chb.2015.05.047

Kalelioglu F, Giilbahar Y, Akcay S, Dogan D. (2014). Curriculum Integration Ideas for Improving the
Computational Thinking Skills of Learners through Programming via Scratch.. 7 th International
Conference on Informatics in Schools: Situation, Evolution and Perspectives: Istanbul; 22/09/2014 -
25/09/2014

Karsten, R., Mitra, A., & Schmidt, D. (2012). Computer self-efficacy : A meta-analysis. Journal of
Organizational Ans End User Computing, 24(4), 54-80.

Ke, F. (2014). An implementation of design-based learning through creating educational computer
games: A case study on mathematics learning during design and computing. Computers and
Education, 73, 26-39. http://doi.org/10.1016/j.compedu.2013.12.010

Kher, H. V., Downey, J. P., & Monk, E. (2013). A longitudinal examination of computer self-efficacy
change trajectories during training. Computers in Human Behavior, 29(4), 1816-1824.
http://doi.org/10.1016/j.chb.2013.02.022

Kim, B., Kim, T., & Kim, J. (2013). Paper-and-Pencil Programming Strategy toward Computational

Thinking for Non-Majors: Design Your Solution. Journal of Educational Computing Research, 49(4),



347

437-459. http://doi.org/10.2190/EC.49.4.b

Kizilkaya, G., & Askar, P. (2009). Improvement of the reflective thinking ability scale for problem
solving. Education and Science, 34 (154), 82-92.

Korkmaz, O., Cakir, R, & Ozden, M. Y. (2017). A validity and reliability study of the computational
thinking scales (CTS). Computers in Human Behavior, 72, 558-569.
http://doi.org/10.1016/j.chb.2017.01.005

Lee, C., Teo, T., & Zealand, N. (2011). Shifting Pre-service Teachers a€™ Metaeognition Through
Problem Solving, 3, 570-578.

Leech, N. L., Barrett, K. C,, & Morgan, G. A. (2005). SPSS for Intermediate Statistics: Use and
Interpretation (2nd ed.). New Jersey: Lawrence Erlbaum Associates.

Liao, Y.-K. C,, & Bright, G. W. (1991). Effects of Computer Programming on Cognitive Outcomes: A
Meta-Analysis.  Journal — of  Educational =~ Computing  Research, 7(3), 251-268.
http://doi.org/10.2190/E53G-HH8K-AJRR-K69M

Lye, S. Y., & Koh, J. H. L. (2014). Review on teaching and learning of computational thinking through
programming: What is next for K-12? Computers in Human Behavior, 41, 51-61.
http://doi.org/10.1016/j.chb.2014.09.012

Maddrey, E. (2011). The Effect of Problem-Solving Instruction on the Programming Self- efficacy and
Achievement of Introductory Computer Science Students. Information Sciences. Nova Southeastern
University.

Mazman, S. G, & Altun, A. (2013). The effect of introductory to programming course on
programming self efficacy of CEIT students. Journal of Instructional Technologies & Teacher
Education, 2(3), 24-29.

Ni, L., & Guzdial, M. (2012). Who AM I?: Understanding high school computer science teachers’
professional identity. SIGCSE "12: Proceedings of the 43rd ACM Technical Symposium on Computer
Science Education, 499-504. http://doi.org/10.1145/2157136.2157283

Ozyurt, O., & Ozyurt, H. (2015). A study for determinin computer programming students’ attitudes
towards progmming and their programming self-efficacy. Theory and Practice in Education
[Articles Journal of Theory and Practice in Education, 11(1), 51-67.

Pajares, F., & Graham, L. (1999). Self-efficacy, motivation constructs, and mathematics performance of
entering middle school students. Contemporary Educational Psychology, 24, 124-139.

Pellas, N. (2014). The influence of computer self-efficacy, metacognitive self-regulation and self-esteem
on student engagement in online learning programs: Evidence from the virtual world of Second
Life. Computers in Human Behavior, 35(2), 157-170.
http://doi.org/https://doi.org/10.1016/j.chb.2014.02.048



348

Pellas, N., & Peroutseas, E. (2016). Gaming in Second Life via Scratch4SL: Engaging High School
Students in Programming Courses. Journal of Educational Computing Research, 54(1), 108-143.
http://doi.org/10.1177/0735633115612785

Psycharis, S., & Kallia, M. (2017). The effects of computer programming on high school students’
reasoning skills and mathematical self-efficacy and problem solving. Instructional Science, 45(5),
583-602. http://doi.org/10.1007/s11251-017-9421-5

Ramalingham, V., & Wiedenbeck, S. (1998). Development and Validation of Scores on a Computer
Programming Self-Efficacy Scale and Group Analyses of Novice Programmer Self-Efficacy.
Journal of Educational Computing Research, 19(4), 367-381.

Roman-Gonzalez, M. (2015). Computational Thinking Test: Design Guidelines and Content
Validation Computational Thinking Test : Design Guidelines and Content Validation. Proceedings
of EDULEARN1S5 Conference, (July), 2436-2444. http://doi.org/10.13140/RG.2.1.4203.4329

Saeli, M., Perrenet, J., Jochems, W. M. G., Zwaneveld, B., Nederland, O. U., & Centrum, R. D. M.
(2011). Teaching Programming in Secondary School: A Pedagogical Content Knowledge
Perspective. Informatics in Education, 10(1), 73-88. http://doi.org/10.1145/2016911.2016943

Sayin, Z., & Seferoglu, S. S. (2016). The impact of coding education and coding as a new 21st century
skill on educational policies. Academic Informatics Conference, 3-5.

Soloway, E. (1993). Should we teach students to program? Communications of the ACM, 36(10), 21-24.
http://doi.org/10.1145/163430.164061

Sahiner, A., & Kert, S. (2016). Examination of the Studies Between 2006-2015 Related to the Concept of
Computational Thinking. European Journal of Science and Technology, European Journal of Science
and Technology, 5, 38—43.

Werner, L., & Denning, J. (2009). Pair Programming in Middle School. Journal of Research on Technology
in Education, 42(1), 29-49. http://doi.org/10.1080/15391523.2009.10782540

Wing, J. M. (2006). Computational thinking. Communications of the ACM, 49(3), 33.
http://doi.org/10.1145/1118178.1118215

Yagci, M. (2016). Effect of attitudes of information technologies (IT) preservice teachers and computer
programming (CP) students toward programming on their perception regarding their self-
sufficiency  for  programming. International  Journal —of Human  Sciences,  13(1).
http://doi.org/10.14687/ijhs.v13i1.3502

Zell, E., & Krizan, Z. (2014). Do people have insight into their Abilities? A metasynthesis. Perspectives
on Psychological Science, 9, 111-125.

Zimmerman, B. J., Bonner, S., & Kovach, R. (1996). Developing Self-regulated learners: Beyond achievement

to self-efficacy. Washington, DC: American Psychological Association.



KEFAD Cilt 19, Say1 1, April, 2018

Ahi Evran Universitesi
Kirsehir Egitim Fakiiltesi Dergisi

KEFAD ISSN: 2147 - 1037

http://kefad.ahievran.edu.tr

Bilisim Ogretmeni Adaylarinin Programlama iliskin Oz-
Yeterliklerinin Yordayicis1 Olarak Bilisimsel Diisiinme ve Problem
Cozmeye Iliskin Yansitic1 Diisiinme Becerileri

Serdar Ciftci,
Meltem Cengel,
Muhammed Paf

DOL......cuoveevveeennn Makale Bilgileri
Yiikleme:25/08/2017 Diizeltme:01/12/2017 Kabul: 14/03/2018

Ozet

Oz-yeterlik, bireyin kendi yeteneklerine ve kapasitesine olan inancidir. Kisi amaca ulasabilecegine inaniyorsa bu
durum performansina olumlu yansimaktadir. Programlama becerisi, bir¢ok beceri alaniyla iliskili olup, 6z-
yeterlik kavrami programlama becerisinin gelisiminde 6nemli bir yer tutmaktadir. Programlamaya iligskin 6z-
yeterligi ise kisinin program yazarken amaca ulasabilecegine olan inanci anlami cikarilabilir. Bu baglamda
arastirmanin amaci, bilgisayar ve 6gretim teknolojileri egitimi boliimii 6gretmen adaylarinin programlamaya
iliskin 6z-yeterlik algilarnin, bazi demografik degiskenler, Bilisimsel diisiinme ve problem ¢dzmeye iliskin
yansitic1 diigtinme becerileri ile ne 6l¢iide yordandigini ortaya koymaktir. Calismada 6gretmen adaylarindan 4
boliimden olusan anket yardimiyla veriler toplanmistir. Ankette, demografik verileri iceren kisisel bilgiler
boliimii, Ramalingam ve Wiedenbeck (1998) tarafindan gelistirilen ve Altun ve Mazman (2012) tarafindan
Tiirkge’'ye uyarlanan Programlama fliskin Oz yeterlik Olgegi, Kizilkaya ve Askar (2009) tarafindan gelistirilen
Problem Cozmeye Iliskin Yansitic1 Diisiinme Olgegi ve Korkmaz, Cakir ve Ozden (2017) tarafindan gelistirilen
Bilgisayarca Diisiinme Olgegi kullarlmistir.

Calismada kullanilan veri toplama araci ile Tiirkiye’de bulunan dért farkli iiniversitenin Bilgisayar ve Ogretim
Teknolojileri Egitimi boliimlerinde okuyan 6gretmen adaylarindan veriler elde edilmistir. Verilerin analizinde
Coklu Regresyon analizi kullanilmistir. Analiz sonuglarina gore bagimsiz degiskenler programlamaya iligkin 6z-
yeterligi degeri ile anlamli sekilde yordamaktadir (F (3, 99)= 24.880, p< .001). Modelin olusmasina en dnemli
katkiy1 bilisimsel diisiinme, sonrasinda problem ¢o6zmeye iliskin yansitici diisiinme ve bilgisayar ile ilgili
gelismeleri takip etme katki sunmaktadir. uyarlanmis R? degeri 413 diizeyindedir, ki bu durum model ile
programlamaya iligskin 6z-yeterligin %41’ini acikladigin1 gostermektedir.

Anahtar Kelimeler: bilisim 6gretmeni adaylari, programlama iliskin 6z-yeterlik, bilisimsel diisiinme, problem
¢ozmeye iliskin yansitic1 diisiinme

Sorumlu Yazar : Serdar Ciftci, Yrd.Dog¢.Dr., Adnan Menderes Universitesi, Tiirkiye, sciftci@gmail.com,
https://orcid.org/0000-0001-5282-1861

Meltem Cengel, Yrd.Dog¢.Dr., Adnan Menderes Universitesi, Tiirkiye, meltemcengel@gmail.com,
https://orcid.org/0000-0002-0255-4600

Muhammed Paf, Egitim Programlar ve Ogretim Yiiksek Lisans Ogrencisi, muhammedpaf@gmail.com

Bu ¢alisma XV. European Conference on Social and Behavioral Sciences isimli konferansta sozlii olarak sunulmustur.

321

Anf icin: Bu bilgi KEFAD tarafindan saglanacaktir.


https://orcid.org/0000-0001-5282-1861
https://orcid.org/0000-0002-0255-4600
mailto:muhammedpaf@gmail.com

322

Giris

Son donemde, bireylerin katilimlarimi ve performanslarini etkileyen unsurlar arasinda 6z-
yeterlik kavrami gibi bireysel ve igsel kaynaklar &nem kazanmaktadir (Chen, 2017). Oz-yeterlik genel
olarak bireyin gorevi ne ol¢iide yapacagina iliskin inancidir (Huffman, Whetten, & Huffman, 2013).
Bandura’ya (1994) gore 6z-yeterlik sadece performans diizeyi ile ilgili “kehanet”lerde bulunan bir
kavram degildir. Oz-yeterlik giidiilenmeye iliskin bilegenleri uyarir ve gorevin gerceklestirilmesi icin
gerekli bilissel beceriler ve cabay: tetikler (Kher, Downey, & Monk, 2013). Davidsson, Lazron ve
Ljunggren (2013) 6z-yeterlige iliskin inancin; belirlenen gorevi basarmak i¢in gerekli etkinlikleri segme
becerisi, ¢aba harcama, zorluklarla basa c¢ikma ve performans agisindan etkili oldugunu

belirtmektedirler.

Ozellikle son yillarda kazanan bilgisayar ve programlamaya iliskin becerilerin 6grenilmesi
Onem kazanmaktadir (Bargury et al., 2012; Bers, Flannery, Kazakoff, & Sullivan, 2014; Grout &
Houlden, 2014; Jones, Mitchell, & Humphreys, 2013). Bilgisayar ile ilgili becerilerin 6grenilmesinde
Oz-yeterlik kavraminin son derece 6nemli oldugu bilinmektedir (Karsten, Mitra, & Schmidt, 2012).
Ancak bu becerilerin 6grenilmesi sirasinda, 6z-yeterlik algilarinin diisiik olmasi nedeniyle, yani
programlamay1 bastan zor kabul etmeleri nedeniyle, programlama dersinde basarisiz olmalar: olasi
olduguna deginilmektedir (Askar & Davenport, 2009). Igbaria ve livari (1995) smifta teknoloji
kullanma ile ilgili olumsuz alginin nedenlerinden birinin diisiik teknoloji 6z-yeterligi olabilecegine

dikkati cekmektedir.

Ulkemizde programlamaya iliskin 6z-yeterlik ile ilgili ¢alismalar incelendiginde, programla
dersi alan Ogrencilerin Ozdiizenleyici stratejileri ile basarilar1 arasindaki iliskilere odaklanan
(Haglaman & Asgkar, 2007), Bilgisayar ve Ogretim Teknolojileri Egitimi (BOTE) ve farkli boliimlere
devam eden ve programlama dersi alan Ogrencilerin programlamaya iliskin 6z-yeterlik algilari
(Gezgin & Adnan, 2016; Mazman & Altun, 2013), programlamaya iliskin 6z-yeterlik ve tutum
arasindaki iligkiler (Ozyurt & Ozyurt, 2015; Yagc1, 2016) gibi konular ele alinmigtir. Bununla birlikte,
Psycharis ve Kallia (2017) bilgisayar programlama becerisinin, lise 6grencilerinin sorgulama becerileri,
problem ¢6zme ve matematik 6z-yeterlikleri tizerindeki etkisini incelemistir. Baska bir arastirmada
ise; Bilgisayar Bilimleri 6grencilerine verilen problem ¢zme 6gretiminin programlama 6z-yeterligi ve

basarisi {izerindeki etkileri incelenmistir (Maddrey, 2011).

Var olan ¢alismalara gozden gegirilerek; bu calismanin temel amaci, programlamaya iliskin
0z-yeterligin yordayicilarini ortaya koymak olarak belirlenmistir. Bu amacla, programlamaya iliskin
0z-yeterlik ile iligkili oldugu diisiiniilebilen, problem ¢6zmeye iliskin yansitici diisiinme, bilisimsel

diisiinme ve bazi demografik degiskenler ele alinmuistir.
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Kuramsal Cerceve
Problem Cozmeye iliskin Yansitic1 Diisiinme

Program yazma; problem ¢6zme, soyutlama, matematiksel mantik, stnama, hata ayiklama ve
sorunlart ¢bzme gibi karmasik ve zorlu gorevleri icermektedir (Saeli ve digerleri, 2011). Program
yazma siireci, problem ¢6zme siirecine benzer asamalar igerir. Soloway (1993)’e gore; programlama
siiresince, bireyler problem ¢6zme/tasarlama/diisiinme stratejilerini etkin olarak kullanirlar. Bunun
temel nedeni, programlama esnasinda, Ogrenenlerin Oncelikle problemin nasil ¢oziilecegini
matematiksel olarak bulmalari, sonrasinda bunu bilgisayara nasil aktaracaklari ve dogru olarak
yazilim diline aktarmay: diisiinmelerinin gerekliligidir (Psycharis & Kallia, 2017). Program yazma
siireci, problemin nasil etkili ¢oziilebilecegine iliskin derinlemesine okuma ve bilissel farkindalik
becerilerini de gerektirir. Bu nedenle, program yazma, programin niteligini gelistirmek {izere
kararlarin ve eylemlerin siirekli gozden gecirilmesini ve alternatiflerin iiretilmesini igerir (Kalelioglu,
2015). Govender ve digerlerine (2014) gore ise program yazma siirecinde gerekli olan baz1 beceriler
acik olarak ogretilmemektedir. Bu noktada gerekli olan becerilerden biri olarak problem ¢6zmenin
Ogretiminin, yalnizca sorunlar {izerinde uygulama yapmak degil, aynm1 zamanda problem ¢6zme

siirecinin 6gretilmesini igermesi gerektigi belirtilmektedir.

Ozellikle problemin ¢ok iyi yapilandirilmadigi drneklerde (ill-structured problems); siireg
belirsizlesmekte, pek ¢ok ¢oziim ve degerlendirme olasiligi bulunmaktadir. Bu tiir problemlerin
¢ozlimiinde siirece iliskin olarak yansitici diisiinme; siirecin kontrolii, izlenmesi ve deneyim
kazanilmas1 asamalarini igermesi nedeniyle 6nemlidir (Lee, Teo, & Zealand, 2011). Yansitic1 diigiinme,
elestirel diisiinme siirecinin 6nemli bir pargasidir. Ayrica analiz etme siiregleri ve neler olduguna
iliskin karar siireclerini icermektedir. Ogrencilere bir adim geri atip, bir sorunu nasil ¢ozdiikleri ile
ilgili fikir sagladig1 ve hedefledikleri ¢oziime ulasabilmek i¢in kullandiklar stratejilerin ne olgiide ise
yaradigimi anlamalarin sagladigs icin de énemlidir (Kalelioglu, 2015). Yansitic diisiinme, durumdan
kuskulanma, tereddiit etme, sasirma, zihinsel giigliik icerme, sorgulama, siipheyi giderecek materyal
bulma etkinliklerini kapsamasi bakimindan diisiinme adina uygulanilan islemlerden ayrilmaktadir.
Yansitma kavraminin farkli baglamlarda farkli tamimlarla kullamilmaktadir. Bu ¢alismada yansitict

diisiinme problem ¢dzme baglamu ile sinirlandirilmistir.

Programlama siiregleri, problem ¢6zme ve yansitici diisiinme arasindaki iliskilere odaklanan
pek cok calisma bulunmaktadir (Fessakis, Gouli, & Mavroudi, 2013; Liao & Bright, 1991). Ornegin;
Bergin, Reilly ve Traynor (2005), bilisiistii ve yOnetimsel siireglere iligkin olarak daha ¢ok strateji
kullanan 6grencilerin programlama siire¢lerinde daha basarili oldugunu belirtmektedirler. Akcaoglu

ve Koehler (2014) ise oyun-tasarimi ve Ogrenme grubuna katilan &grencilerin problem ¢6zme
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becerilerinin katilmayanlara gore anlamli sekilde arttigini belirtmektedirler. Ke (2014) ise ele aldig:
Oornek olayda, bilgisayarda oyun programlamanin; 6grencilerin matematik ile iligkili kavram ve
problem ¢ozmeye iliskin becerilerine katki sundugunu belirtmektedir. Psycharis ve Kallia (2017)'nin
calismas: ise programlamanin &grencilerin sorgulama, problem ¢6zme ve matematige iliskin 6z-
yeterlikleri {izerinde anlamli bir etkisi olup olmadigmna iliskindir. Calismaya gore, bilgisayarda
programlama, 0z-yeterlik ile ilgili belirleyiciler iizerinde anlamli bir etki yaparken, problem ¢6zme

tizerinde anlamli bir etkide bulunmamaktadir.
Bilisimsel Diisiinme

Bilisimsel diisiinme (Computational Thinking) ile ilgili alan yazinda isimlendirme karmasasi
s0z konusudur. Tiirk¢e alanyazinda yapilan calismalarda farkli isimlendirmeler bulunmaktadir.
Komputasyonel diisiinme (Sahiner & Kert, 2016), bilgi-islemsel diisiinme (Demir & Seferoglu, 2017),
bilgisayarca diisiinme (Catlak, Tekdal & Baz, 2015), bilisimsel diisiinme (Sayin & Seferoglu, 2016),
hesaplamal1 diisiinme (MEB, 2017), kompiitasyonel diisiinme (Aldag & Tekdal, 2015; Sahiner &Kert,
2016) ve bilgi-islemsel diisiinme (Barut, Tugtekin & Kuzu, 2016; Kalelioglu, Giilbahar, Akcay ve
Dogan, 2015) farkh kullanilan isimlendirmelerden bazilaridir. Buna ek olarak; programlama yerine
yazilim gelistirme, kodlama, program yazma, bilgisayar programi yazma gibi ifadeler de

kullanilmaktadir. Bu ¢alismada “bilisimsel diisiinme” ve “programlama” ifadeleri temel alinmistir.

Bilgisayarda program yazma becerileri ile iliskilendirilen 6nemli degiskenlerden biri de
bilisimsel diisiinmedir (Roméan-Gonzalez, 2015). {lk olarak Wing (2006) tarafindan ortaya atilan
bilisimsel diistinme kavrami, problem ¢d6zme yollarini, sistemler tasarlamay1 ve insan davramslarini
anlamay1 igerir. Bilgisayara iliskin kavramlari bilmek, “degisken” gibi programlama siirecinde
kullanulan kavramlar: bilmeye isaret ederken; uygulamalar: bilmek programlama siirecinde ortaya
¢ikan, dongii, tekrar, kosul gibi problem ¢6zme uygulamalarini anlamayi; bakis acilarini anlamak ise
bireyin kendisinin ve digerlerinin teknolojik diinya ile iligkisini kavrami igerir (Lye & Koh, 2014).
Bilisimsel diisiinme yalnizca bilgisayar bilimcilerin kullanmasi gereken bir kavram degildir (Kim,
Kim, & Kim, 2013). Hatta Kafai ve Burke (2013), bilisimsel diistinme kavramindan bahsedebilmek i¢in

teknolojik araglara gereksinim duyulmadigina deginmektedirler.

Wing (2006) bilisimsel diisiinmeyi, elestirel diisiinme ve var olan bilgilerin matematik, fen ve
genel olarak FETEMM (Fen bilimleri, teknoloji, miihendislik ve matematik-STEM) alanindaki
karmasik problemlerin ¢dziimiine uygulanmas: olarak agiklamaktadir. Aho (2012)'ya gore bilisimsel
diisiinme problemlerin pargalara ayrilmasi, soyutlama, mantiksal diisiinme, algoritma yaratma ve
hata ayiklama olarak formiile edilebilir. Son donemde ise bilisimsel diisiinme; farkli hiyerarsik

seviyelerde soyutlama, algoritmik diisiinme, otomatizasyon, pargalara ayirma, modelleme, kaliplar



325

¢ikarma, tekrarlama, Olgekleme ve sembolik temsil gibi problem ¢6zme stratejilerini ve bilgisayar
bilimi yapilarim1 kapsayan bir kavram olarak tanimlanabilir (Grover & Pea, 2013; Korkmaz, Cakir, &
Ozden, 2017; Ni & Guzdial, 2012; Psycharis & Kallia, 2017; Werner & Denning, 2009). Bununla birlikte
bu kavrami, analitik ve problem ¢6zme becerilerini icermenin yaninda, aliskanliklar, hata ve sorunlar
ile karsilasildiginda takinilan tutum ve bilgisayar bilimlerinde kullanilan yaklasimlari benimseme ile

iligkilendiren ¢aligsmalar da bulunmaktadir (Bers et al., 2014).

Dogrudan bilgisayarda programlamaya iliskin 6z-yeterlik ve bilisimsel diisiinme arasindaki
iligkilere odaklanan c¢alismalar olmamakla birlikte, Pellas (2014) calismasinda 6grencilerin derse
katiliminin, bilgisayara iliskin 6z-yeterlik, {ist bilissel 6zdiizenleyici stratejiler ve benlik saygisi
tarafindan anlamli sekilde yordandigini ve bu bagimsiz degiskenler arasinda anlamli diizeyde iliski
oldugunu belirtmektedir. Robotik ile programlamaya iliskin yiiriitiillen deneysel calismada Jaipal-
Jamani ve Angeli (2017), 6gretmen adaylarinin robotik ile dgretime iliskin 6z-yeterlik inanglarinin,
alan bilgisi diizeylerinin ve bilisimsel diisiinme diizeylerinin arttiina isaret etmektedir. Bagka bir
calismada ise (Psycharis & Kallia, 2017), 6grencilere matematik ile iligskilendirilerek gerceklestirilen
programlama 6gretiminin matematige iliskin 6z-yeterlikleri {izerinde etkisi olduguna deginmektedir.
Pellas ve Peroutseas (2016) nitel yontem uyguladiklari ¢alismalarinda, programla dersin yiiriitiilen
calismalarinda, 6grencilerin programlamaya iliskin yeterlikleri ve bilisimsel diistinmeleri arasinda

iligkilere isaret ettigine deginmektedir.
Yontem
Katilimcilar

Aragtirmanin 166 katilimcisi bulunmaktadir. Bunlarin 93’ erkek (%56), 73’1 kadindir (%44).
Katilimcilar Adnan Menderes Universitesi (n=48, %28.9), Mugla Sitki Kogman Universitesi (n=14,
%8.4), Siileyman Demirel Universitesi (n=53, %31.9) ve Konya Selguk Universitesi, Eregli Egitim
Fakiiltesi'nden (n=50, %30.1) olmak {izere dort farkli {iniversiteye devam etmektedir. Arastirma
katilimelarimin %48.2 (n=80) ikinci sinifa devam ederken, %22.9 (n=38) {i¢iincii sinufa, %28.9 (n=48)
dordiincii sinifa devam etmektedir. %24.1 (n=40) Anadolu Lisesi, %65.7 (n=109) Mesleki veya teknik
lise, %10.2si (n=17) ise diger lise tiirlerinden mezun olmustur. 160 katihmcinin (%96.4) bilgisayar1 var
iken, 6 katilimcinin (%3.6) bilgisayar1 yoktur. 17 6grenci (%14.8) bilgisayar ile ilgili gelismeleri takip

ederken, 98 6grenci (n=59.0) bu gelismeleri takip etmemektedir.
Araclar

Uygulanan aracta Ogrencilerin bazi demografik ve bilgisayar kullanma aligkanliklarini
belirlemeye yonelik 10 maddelik kisisel bilgiler formu, programlamaya iliskin 0z-yeterlik Slgegi,

problem ¢ozmeye iliskin yansitici diisiinme 6lgegi ve bilisimsel diisiinme 6l¢egi kullanilmistir.
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Universite 6grencilerinin C++ programini kullanabilme 6z-yeterliklerini belirmek amaciyla
Ramalingam ve Wiedenbeck (1998) tarafindan gelistirilen Programlamaya iliskin Oz-yeterlik
Olgegi’nin Tiirkgeye uyarlamasini Altun ve Mazman (2012) tarafindan gergeklestirilmistir. Uyarlama
calismas: sonucunda dokuz maddeden olusan iki faktorlii bir yapiya ulasilmistir. “Karmasik
programlama gorevleri” ve “basit programlama gorevleri” olmak {izere iki boyuttan olusan 6lgegin i¢
tutarlilik katsayis1 .928 bulunmusg ve bu yap1 toplam varyansin %80,814’iinii agiklamistir. Bu yapiya

iliskin model dogrulayici faktor analizi ¢alismasi da gergeklestirilmistir.

Kizilkaya ve Agkar (2009) tarafindan gelistirilen Problem Cézmeye Iligkin Yansitici Diisiinme
Olcegi 14 madde ve {i¢ alt boyuttan olusmaktadir. Temel alinan ii¢ boyut; sorgulama, degerlendirme
ve nedenleme boyutlaridir. Sorgulama boyutuna 6rnek olarak “Problemi okudugumda verilen ve
istenenleri belirlemek icin kendime sorular sorarim” maddesi verilebilir. Degerlendirme boyutuna
ornek olarak “Coziim yollarimi tekrar tekrar degerlendirip bir sonraki problemi daha iyi ¢6zmeye
calisirim” maddesi, nedenleme boyutuna ornek olarak “Problem c¢ozerken, yaptigim islemlerin
nedenini diisiinerek, buldugum sonugla iliskisini kurmaya galisintm” gosterilebilir. Olgek maddeleri
51 likert tipine gore puanlanmistir. Maddelerin igerdigi eylem sikliklar1 “Her zaman”, “Cogu
zaman”, “Bazen”, “Nadiren”, “Hicbir zaman” seviyelerinde diizenlenmistir. Bu seviyeler; Her
zaman=5, Cogu zaman=4, Bazen=3, Nadiren=2, Hicbir zaman=1 olarak puanlanmistir. Olgege iliskin
dogrulayict faktor analizi sonuglar1 GFI= 0,92, AGFI= 0,89, NNFI= 0,93, CFI= 0,95, RMSR= 0,08,
RMSEA=0.071 olarak hesaplanmuistir.

Korkmaz, Cakir ve Ozden (2017) tarafindan gelistirilen ve {iniversite &grencileri iizerinde
uygulanan dlgek toplam 22 maddeden ve bes faktdrden olusmaktadir. Olcek besli Likert tipli bir 6lgek
olup, bes faktdér altinda toplanabilen 22 maddeden olusmaktadir. Olgegin faktor yapilarmin
dogrulanmasina yonelik dogrulayici faktdr analizi yapilmistir. Olgek yaraticilik (4 madde), algoritmik
diisiinme (4 madde), isbirliklilik (4 madde), elestirel diisiinme (4 madde), problem ¢6zme (6 madde)
boyutlarindan olusmaktadir. Olgegin toplam cronbach alpha giivenirlik puani, .81 diizeyindedir.

Olgek toplam varyansin %56.1’ini a¢iklamaktadir.
Analiz

Yaklasik 20 dakika siiren uygulamalar sonrasinda veriler SPSS ortamina aktarilmis ve
verilerin analizi igin ¢oklu dogrusal regresyon analizi yapilmigtir. Coklu regresyon analizinin
gerceklestirilebilmesi igin karsilanmas: gereken varsayimlar, yordayan degiskenlerin ve bagimh
degiskenin dogrusal olmasi, hatalarin ve artiklarin normal olarak dagilmas: ve yordayan ile iligkisiz
olmasidir. Bununla birlikte, cogunlukla sorun olusturan durumlardan biri, ¢coklu baglasim sorunudur.

Coklu baglasim, degiskenler arasinda yiiksek iliski oldugu durumlarda gozlenmektedir. Coklu
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baglasimin olmamasina, tolerans ve VIF degerleri kontrol edilerek karar verilmistir (Leech, Barrett, &

Morgan, 2005).

Bulgular ve Yorum

Programlamaya iliskin 6z-yeterligin, problem ¢6zmeye iliskin yansitici diisiinme, bilisimsel
diisiinme ve bilgisayar ile iliskili yayinlar1 takip etmeye gore yordanip yordanamayacagini belirlemek

tizere ¢oklu dogrusal regresyon analizi yapilmistir.
Oncelikle Tablo 1’de ilgili degiskenlere iliskin betimsel ve iligkisel istatistikler sunulmustur.

Tablo 1. Programlamaya Iliskin Oz-yeterlik ve Bagimsiz degiskenlerin Ortalama, Standart Sapma ve Iliski
Diizeyleri

Degiskenler X SD 1 2 3
Programlama {ligkin Oz-yeterlik 41796 12371  .563*  .554*  -365*
1. Bilisimsel Diistinme 84.796  11.310 - .585*  -.233**
2. Problem ¢ozmeye iliskin yansitici diisiinme 54.815 9.295 - -.293*
3. Bilgisayar ile ilgili gelismeleri takip etme .845 364 -

* p<.001

* p< .009

Tablo 1’e gore, programlamaya iliskin 6z-yeterlik ile bilisimsel diisiinme arasinda .563
diizeyinde, problem ¢dzmeye iliskin yansitic1 diisiinme arasinda, .554 diizeyinde ve bilgisayar ile ilgili
gelismeleri takip etme arasinda -.365 diizeyinde anlaml iliskiler bulunmaktadir (p< .001). bilisimsel
diisiinme ile problem ¢ézmeye iliskin yansitict diisiinme arasinda .585 diizeyinde, bilgisayar ile ilgili
gelismeleri takip etme arasinda -.233 diizeyinde anlaml iliskiler, problem ¢6zmeye iliskin yansitici
diisiinme ile bilgisayar ile ilgili gelismeleri takip etme arasinda -.293 diizeyinde anlaml: iligkiler

bulunmaktadir. Tablo 2’'de ilgili degiskenleri iceren regresyon modeli 6zeti sunulmustur.
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Tablo 2. Programlama Iliskin Oz—yeterligin bilisimsel diisiinme, problem ¢ozmeye iliskin yansitic: diisiinme ve
bilgisayar ile ilgili gelismeleri takip etme ile yordanmasina iliskin Coklu Regresyon Model Ozeti

Degisken B Std. Hata §
Bilisimsel Diisiinme 377 8.974 .345
Problem ¢6zmeye iligskin yansitict diisiinme 391 103 294
Bilgisayar ile ilgili gelismeleri takip etme -6,756 127 199
Sabit -3,856 2.706

Analiz sonuglarina gore bagimsiz degiskenler programlamaya iliskin 6z-yeterligi degeri ile
anlamli sekilde yordamaktadir (F (3, 99)= 24.880, p< .001). U¢ bagimsiz degisken de modelin
olusmasina anlamli katki sunmaktadir. Tablo 2’de sunulan beta degerlerine gore, modelin olusmasina
en onemli katkiy1 bilisimsel diisiinme, sonrasinda problem ¢ozmeye iliskin yansitici diisiinme ve
bilgisayar ile ilgili gelismeleri takip etme katki sunmaktadir. Analiz sonuglarina gore uyarlanmis R?
degeri 413 diizeyindedir, ki bu durum model ile programlamaya iliskin 6z-yeterligin %41’ini

acikladigini gostermektedir.
Tartisma ve Oneriler

Oz-yeterlik genel olarak bireyin bir beceriyi ne olgiide yapacagina iliskin inanci (Huffman,
Whetten, & Huffman, 2013), programlamaya iliskin 6z yeterlik ise bireyin program yazarken amaca
ulasabilecegine olan inanci olarak etmektedir. Askar ve Davenport (2009) programlama becerilerin
Ogrenilme siirecinde, 6z-yeterlik algilarinin diisiik olmasinin programlama dersinde basarisiz olma
durumlarinu tetikleyebildigini ifade etmektedirler.Arastirma kapsaminda yapilan analiz sonuglarina
gore; programlamaya iliskin 0z-yeterligin bilisimsel diisiinme, problem ¢dzmeye iliskin yansitici
diisiinme ve bilgisayar ile ilgili gelismeleri takip etme tarafindan anlamli sekilde yordandig:
gostermektedir. Jaipal-Jamani ve Angeli (2017) ilkokul 6gretmen adaylarinin robotik 6z-yeterligi ve
bilisimsel diisiinmelerine iliskin ytiriittiikleri deneysel calismada, 6grencilerin robotige iliskin 6z-
yeterlikleri ve bilisimsel diisiinme becerilerinin deneysel siiregten anlamli diizeyde etkilendigini

belirlemislerdir.

Bilisimsel diisiinme ve problem ¢dzme becerisi iliskili olmakla birlikte, bilisimsel diisiinme ile
birlikte gelisen problem ¢6zme becerisi matematik gibi diger alanlara aktarilabilmektedir. Wing (2006)
taniminda BD’yi problem ¢dzmenin bir yolu olarak ifade etmektedir. Problem ¢dzmeye iliskin
beceriler ile programlamaya iliskin Oz-yeterlik arasinda siki baglar oldugu Maddrey (2011)in

calismasinda da ortaya konulmustur. Bu calismada matematik igermeyen problem ¢o6ziimii



329

O0gretiminin 6grencilerin programlamaya iliskin 6z-yeterligini arttigin1 gozlenmistir. Programlama
Ogretiminin sorgulama becerileri, problem ¢d6zme ve matematik Oz-yeterligi arasindaki iliskileri
arastiran bagka bir arastirmada ise programlama 6gretiminin sorgulama becerilerini ve matematik 6z-
yeterligini anlamli diizeyde etkiledigi, ancak problem ¢6zme becerilerine anlamli diizeyde katki
sundugu belirtilmektedir (Psycharis & Kallia, 2017). Bununla birlikte, Kalelioglu (2015) ilkdgretim
Ogrencilerine programlama Ogretimini iceren deneysel c¢alismasinda, programlama becerisi
O0gretiminin problem ¢6zmeye iliskin yansitici diisiinme tizerinden anlaml bir etkisi olmadigin ifade

etmistir.

Arastirma sonuglarinda dikkat ¢eken bir diger bulgu ise programlamaya iliskin 6z-yeterlik ile
bilgisayar ile ilgili gelismeleri takip etme arasinda ters yonlii bir iliski vardir. Bu sonuca gore
programlamaya iliskin 6z-yeterlik becerileri yiiksek olan bireylerin alandaki gelismeleri daha az takip
ettikleri sOylenilebilir. Bu durum kendini-degerlendirme tiiriindeki 6lgeklerde orta ¢ikabilecek yanlilik
kavrami ile iliskili olabilir. Ornegin, bilgisayar 6z yeterliligi kavrami ile ilgili bazi calismalar,
ozyeterliligin 6nemli oldugu kadar, kendini-degerlendirmeye dayali bu kavramin yansizliktan uzak
olmasinin da dnemli oldugunu ifade etmektedirler. Yansizlik kendi performansini oldugundan fazla
ya da az algilamama ile iliskilidir (Pajares & Graham, 1999). Genel olarak, kendi performansini ve
ozyeterliligini oldugundan biraz daha iyi algilamak sonrasindaki ¢abay1 ve bu ¢abanin siirekliligini
arttirabilir (Bandura, 1986; Pajares, 1997). Ancak kendi-performansini olanin ¢ok iizerinde algilayan
bireyler calisma yontemini degistirmek veya kendini daha ¢ok gelistirme ile ilgili caba harcamayabilir
(Zimmerman, Bonner, and Kovach, 1996). Konu ile daha ¢ok ilgili 6grenciler, kendi performanslarin
daha dogru degerlendirebilmektedirler (Zell ve Krizan, 2014). Benzer sekilde, Ehrlinger ve digerleri
(2008) de belirli bir alanda, herhangi bir konu ile ilgili daha deneyimli kisilerin kendi
performanslarina ve bilissel kapasitelerine iliskin daha ¢ok geri bildirim aldiklarina isaret

etmektedirler.

Ogrencilerin bilgisayara iliskin 6zyeterlik bildirimlerindeki dogruluk ve yanlilig1 inceleyen
calismada, daha deneyimli 6grencilerin 6zyeterliklerini daha diisiik degerlendirdikleri gozlenmistir.
Bununla birlikte, bilissel yetenegi daha yiiksek ogrenciler kendini-degerlendirme Olgeklerinde
performanslari ile daha tutarli ve dogru bildirilerde bulunmuslardir (Aesaert, Voogt, Kuiper, van
Braak, 2017). Buradan yola ¢ikarak gelismeleri daha ¢ok takip eden 6grencilerin kendi yeterliliklerini
daha diisiik bulduklar: diistiniilebilir.

Arastirma bulgularindan yola ¢ikarak, farkli kademelerde uygulamaya konan programlama
derslerinin bir parcas: olarak problem ¢6zmeye iligkin yansitici degerlendirme ve bilisimsel diigiinme
becerilerinin egitim progrmalarina dahil edilmesi 6nerilebilir. Bununla birlikte, programlamaya iliskin

Ozyeterligi yordayan diger degiskenlerin belirlenmesine yonelik ¢alismalar yiiriitiilebilir. Diger bir
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arastirma konusu olarak, programlamaya iliskin gercek performans, programlamaya iliskin 6z-
yeterlik ve bu iki kavram arasindaki iligkileri etkileyen diger degiskenleri inceleyen calismalara

gereksinim duyuldugu sdylenebilir.
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