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ABSTRACT 

This study aimed to identify the cognitive and metacognitive strategies used by eighth-grade 
students when solving open-ended physics questions and the frequency of their use of these 
strategies. A case study, one of the qualitative research methods, was used in the study. A total of 
nine students participated in the study, three from each of two private and one public secondary 
school in Kars province. The study data were collected using “Open-Ended Physics Questions,” 
“Thinking Aloud Sessions Conducted with Open-Ended Physics Questions,” and a “Semi-Structured 
Interview Form.” In the study, two open-ended Physics questions were solved by the students with 
think-aloud protocols, and semi-structured interviews were conducted with the students after 
solving each open-ended question. The students' processes of solving the questions and semi-
structured interviews were recorded on camera. Transcripts have been made of the data from the 
observation and interview processes recorded on camera. Content analyses were performed on 
the transcribed qualitative data. The most frequently used cognitive strategies among students 
attending Private Secondary School 1, Private Secondary School 2 and Public Middle School were 
reading while tracing words with a pen, expressing ideas in their own words, comparing the 
explanations in the question with the figure, following the words with a pen, taking notes next to 
the explanations in the question, and examining the figure. Students attending Private Secondary 
School 1, Private Secondary School 2 and Public Middle School most frequently employed the 
metacognitive strategies of re-reading, underlining clues, circling clues, re-examining the figure, 
re-examining the figure and taking notes next to the explanations in the question.   
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                   1This study is derived from a master's thesis. 
Corresponded Author: Assoc. Prof. Dr., Emine Hatun Diken, Kafkas University, hatundiken06@gmail.com  
Ethics Committee Approval: Kafkas University Scientific Research and Publication Ethics Committee for Social 
and Humanities Sciences, date 22/09/2022, numbered 37, item 5.  
Plagiarism/Ethics: This article has been reviewed by at least two referees and has been confirmed to comply with 
research and publication ethics, containing no plagiarism. 

Temel, N. & Diken, E. H. (2026). Determining The Frequency of Strategy Use by 8th 
Grade Students When Solving Open-Ended Physics Questions, International Journal of 
Eurasian Education and Culture, 11(31), 41-60. 

DOI:  http://dx.doi.org/10.35826/ijoecc.2887  

Article Type (Makale Türü):  Research Article 



IJOEEC  (International Journal of Eurasian Education and Culture)      Vol: 11,  Issue: 31      2026  

 42 
 

 

 

INTRODUCTION 

Education aims to teach individuals how to behave in formal education institutions while preparing them for life, 

as well as to enable them to learn problem-solving skills that will enable them to cope with the difficulties they 

face (Saracaloğlu et al., 2001). A problem is a situation that people have not encountered before, have no idea 

how to solve, and can only solve by using their knowledge and experience (Resnich & Glaser, 1976; Olkun & 

Toluk, 2004). A problem is a situation that captures a person's attention, is complex or unpredictable, involves 

explanatory questions, and requires sufficient knowledge and ability to answer the questions (Altun, 2016; Van 

de Walle et al., 2016). In science and mathematics education, problem-solving is as important as the problem 

itself (Diken, 2020). Problem solving is a comprehensive process that enables overcoming the difficulties 

encountered to achieve the desired goal, and it is the planning behavior that involves the time, effort, energy, 

and ample practice required to solve the problem (Bingham, 2004; Ünsal & Ergin, 2011). In addition, problem-

solving is the entirety of cognitive processes undertaken to achieve a desired goal in situations where the solution 

path is unclear, for a difficult situation that the individual does not understand, and it involves high-level cognitive 

activities that can lead to new learning (Baxter et al., 1996; Mayer & Wittrock, 1996). In short, problem solving 

refers to situations that resolve cognitive confusion arising in response to a situation and lead to refreshing new 

outcomes (Yıldızlar, 2020). The most important elements of the problem-solving process are strategies (İsrael, 

2003; Schoenfeld, 1999; Diken, 2014). It is considered that students' success in problem solving is related to their 

use of problem-solving strategies (Cai, 2003). Strategy is the solution that students use to carry out cognitive 

activities in the problem-solving stages, the tools and rules that specify when and how a process should be 

applied (Karaçam, 2009). Students reflect and explain the cognitive and metacognitive stages while solving 

problems, thereby enhancing their problem-solving skills (Ramnarain, 2014; Yazgan, 2015). The strategies used 

in the problem-solving stages can be classified as cognitive and metacognitive (Flavell, 1976). Cognitive strategies 

are the mental processes and behaviors that students use to perform a given task and achieve a set goal 

(Boekaerts, 1996; Pintrich, 1999). Metacognitive strategies are the knowledge that students have about their 

learning processes and their tendency to control these processes (Flavell, 1979). Open-ended questions are one 

of the types of questions that improve students' problem-solving skills and require them to use cognitive and 

metacognitive strategies (Han et al., 2011). An open-ended question is a question that has the possibility of 

having more than one answer (Hancock, 1994; Nohda, 2000; Sullivan & Clarke, 1992), is a type of question that 

does not restrict the student in the ways required for its solution, and makes the student use different 

perspectives and different strategies (Hancock, 1994). Open-ended questions allow students to find answers that 

suit them (Hussain et al., 2012). Open-ended questions allow students to learn in detail as well as find solutions 

that are suitable for them (Kahramanoğlu & Deniz, 2017). In recent years, the use of open-ended questions in 

educational settings in Turkey has frequently been a topic of debate (Karakelle, 2012). When we look at the 

questions on written exams administered in Turkish schools (especially middle schools and high schools), we see 

that open-ended questions are generally used. In accordance with the provisions reflected in the Ministry of 

National Education's Measurement and Evaluation Regulation (2024), an open-ended question system has been 

implemented in all secondary schools in Turkey to enable better measurement (MEB, 2024). Students must use 
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both their subject knowledge and their knowledge of strategies when answering open-ended questions on 

written exams for the courses they take at their schools and on common exams administered by the Ministry of 

National Education. In other words, it is important for students to use strategies while solving open-ended 

questions. In this regard, it is interesting to see what strategies students use when solving open-ended questions. 

In Turkish middle schools, open-ended questions in written exams for physics are aimed at improving students' 

problem-solving skills. Furthermore, open-ended questions on "The Formation of Seasons" and "Solid Pressure" 

in 8th-grade science courses are among the questions that 8th-grade students preparing for centralized exams 

tend to use a wide variety of strategies. Therefore, in this study, the cognitive and metacognitive strategies used 

by 8th grade secondary school students while solving open-ended questions in the Physics learning area (Eryılmaz 

Toksoy et al., 2016), which is a learning area in which they have the most difficulty in solving problems, and the 

frequency with which students use these strategies were determined. In short, this study aimed to determine 

the cognitive and metacognitive strategies used by students in the 8th grade of two private secondary schools in 

the provincial center of Kars province and a public secondary school in a village affiliated with the provincial 

center of Kars province when solving open-ended questions on the topics of “Formation of Seasons” and “Solid 

Pressure” topics in the 8th grade science course, as well as the frequency of their use of these strategies. 

METHOD 

Research Pattern 

Case study, one of the qualitative research methods, was used in the study (Yıldırım & Şimşek, 2020). This pattern 

has been customized as a holistic multi-case study, as each case is compared with the other and examined within 

itself (Yin, 1984). The cases of this study are nine students studying at Private Secondary School 1, Private 

Secondary School 2, and State Secondary School. The unit of analysis of the study is the cognitive and 

metacognitive strategies used by the students when solving open-ended physics questions and the frequency of 

using these strategies. 

Study group 

A total of nine students formed the study group: three students from a private secondary school in the center of 

Kars province, three students from another private secondary school, and three students from a public secondary 

school in a village affiliated with the center. The students participated in the study voluntarily. When selecting 

students for the study, the opinions of science teachers teaching 8th-grade science courses were also taken into 

consideration. In the study, the names of the students were kept confidential, and these students were named 

as "T1, T2, T3, T4, T5, T6, T7, T8, and T9". Additionally, the names of the two private middle schools and one 

public middle school where the students were enrolled were kept confidential and referred to as "Private 

Secondary School 1," "Private Secondary School 2," and "Public Secondary School." Care was taken to select 

students who were successful in the 8th-grade science course. This is because successful students tend to use a 

greater number and variety of cognitive and metacognitive strategies when solving problems (Diken, 2024). The 

grade point averages for T1, T2, and T3, who are enrolled in Private Secondary School 1, are 96, 95, and 92, 
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respectively, for their 8th-grade science course. The grade point averages for T4, T5, and T6, who are enrolled in 

Private Secondary School 2, are 91, 91, and 90, respectively, for their 8th-grade science course. The grade point 

averages for T7, T8, and T9, who are enrolled in a Public Secondary School, are 88, 86, and 85, respectively, for 

their 8th-grade science course. The level corresponding to the grade point average of all students in the 8th-

grade science course is "Very Good." In the Ministry of National Education Regulation on Primary Education 

Institutions (MEB, 2014), secondary school students with average grades between 85-100 are considered "Very 

Good" (MEB, 2014).  

Data Collection Tools 

The study data were collected using “Open-Ended Physics Questions,” “Thinking Aloud Sessions Conducted with 

Open-Ended Physics Questions,” and a “Semi-Structured Interview Form.” 

Open-Ended Physics Questions 

The first of the data collection tools used in the study was "Open-Ended Physics Questions". These open-ended 

questions are related to the "Formation of Seasons" subunit of the "Seasons and Climate" unit and the "Solid 

Pressure" subunit of the "Pressure" unit, which belong to the Physics learning area of the 8th grade science 

course. A total of two open-ended questions were used in the study to be solved by the students. Open-ended 

Physics questions have been selected from Palme Publishing's 8th Grade Science Energy Question Bank and 

Editor Publishing's Question Bank. To determine whether there were any scientific errors or misconceptions in 

the questions, these questions were checked by two faculty members who are experts in the field of Physics 

learning. As a result of the checks and corrections made by the faculty members on the questions, open-ended 

Physics questions were made ready to be used in the study. 

Think-aloud Protocols Conducted with Open-Ended Physics Questions 

The second of the data collection tools used in the study was "Think-aloud Protocols Conducted with Open-Ended 

Physics Questions". The think-aloud protocol involves individuals verbally expressing their ideas and thoughts 

about a problem while solving it (Newell & Simon, 1972; Overton et al., 2013; Van Someren et al., 1994). The 

think-aloud protocol is a reliable method used in researching stages of cognitive processes (Ericsson & Simon, 

1993). Before the students solved the open-ended Physics questions, the researcher informed them about the 

think-aloud protocol and asked them to verbally express all the mental processes they engaged in and the 

performance they demonstrated while solving the open-ended Physics questions. “Think-aloud Protocols 

Conducted with Open-Ended Physics Questions” enabled the identification of strategies students use when 

solving open-ended questions, the separation of these strategies into cognitive and metacognitive categories, 

and the determination of the frequency of use of these strategies. 
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Semi-Structured Interview Questions 

The third of the data collection tools used in the study was "Semi-Structured Interview Questions". Semi-

structured interviews were conducted with students to reconfirm whether the strategies they used to solve 

open-ended Physics questions were cognitive or metacognitive. "Semi-Structured Interview Questions" were 

developed by Diken (2014). 

The interview questions are as follows. 

1- While solving the question, you reread it, set up a ratio, etc.  Why did you do these things?  

2- Are you sure you solved the question correctly?  

3- What is your reason for being sure that you solved the question correctly? 

Implementation Process of the Study 

To carry out the study's implementations, ethical committee approval was obtained through the decision 

numbered 37, item 5, dated September 22, 2022, of the “Scientific Research and Publication Ethics Committee 

for Social and Humanities Sciences” at the university where one of the researchers is employed. After the 

relevant permissions were notified to the administrators of the three secondary schools where the study will be 

implemented, the implementation of the study started. In consultation with the administrators of the secondary 

schools, the days and hours of the implementations were determined in a way that would not disrupt the class 

hours of the students. The tools (such as open-ended questions, blank paper, pencil, eraser, and sharpener) that 

the students will use while solving the questions were made available by the researcher. The administrators of 

the secondary schools and the students participating in the study were informed about the implementation of 

the study. The students participating in the study in each secondary school were informed about the think-aloud 

protocol. To alleviate the students' excitement, another open-ended question, different from the two open-

ended questions, was solved by the students using the think-aloud protocol without recording them on camera. 

In this way, students were enabled to adapt to the process. Students solved open-ended Physics questions using 

think-aloud protocols. Thus, it is aimed to determine the cognitive and metacognitive strategies used by the 

students while solving the questions and the frequency of using these strategies, thanks to the think-aloud 

protocols. Students' question-solving processes using think-aloud protocols were recorded on camera. The 

camera was held by the researcher on the student's left rear side so as not to distract the student while solving 

the questions. Students were not interfered with in any way while solving open-ended questions; brief notes 

were taken by the researcher when necessary. There is no time limit for students to solve the questions. Semi-

structured interviews were conducted with the students after solving each open-ended question. Semi-

structured interviews with students were conducted to confirm the cognitive and metacognitive distinctions 

between the strategies they used to solve open-ended physics questions, as well as the frequency of use of these 

strategies. Semi-structured interviews with the students were also carried out under camera recording. 

Necessary permissions have been obtained for camera recording. Transcripts of students' think-aloud protocols 
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while solving open-ended Physics questions and semi-structured interviews conducted with them were 

computerized. The data from the observation and interview processes, for which transcripts were made, were 

prepared for qualitative data analysis. 

Data Analysis 

Content analysis was performed on the qualitative data obtained from the study. Content analysis of the data 

was performed using software designed for analyzing qualitative data. First, a main theme titled "Strategies" was 

established, with two sub-themes under this main theme: "Cognitive Strategies" and "Metacognitive Strategies." 

Observations of students' think-aloud sessions and the parts of semi-structured interviews related to the purpose 

for which the student used the strategy were coded under the relevant sub-theme to determine whether the 

strategies used by students at “Private Middle School 1,” “Private Middle School 2,” and “Public Middle School” 

were cognitive or metacognitive. Each assigned code has been named. Thus, the strategies students used when 

solving open-ended Physics questions were named, these strategies were categorized as cognitive and 

metacognitive, and the frequency of use of each strategy was calculated.  After coding was completed, a faculty 

member who had researched cognitive and metacognitive strategies was consulted to determine and name the 

strategies, separate them into cognitive and metacognitive categories, and perform relevant checks on the 

reliability and consistency of the codes created based on their frequency of use. A dataset of a student's process 

of solving open-ended questions, which was coded by the researcher, was re-coded by the faculty member, who 

is the other coder. The consistency percentage between the two coders' data coding was determined to be 94%. 

The researcher and the faculty member, who had sufficient knowledge on the subject, reworked the inconsistent 

data sections and reached a consensus. 

FINDINGS  

The findings obtained from the study are presented in tables below, with explanations related to the tables 

provided beneath them.  In all tables, students are referred to by the abbreviations T1, T2, T3, T4, T5, T6, T7, T8, 

and T9. The grade level of students' 8th-grade science course grade averages was abbreviated as "VG" for "Very 

Good."  

Table 1 presents the cognitive strategies employed by students while solving the first open-ended Physics 

question, along with the frequency at which these strategies were used. 
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Table 1. Cognitive Strategies Used by Students When Solving Question 1 and the Frequency of Using These 

Strategies 

 

When Table 1 and Table 2 were examined, it was determined that the grade point averages of all 8th-grade 

students studying in "Private Secondary School 1", "Private Secondary School 2", and "Public Secondary School" 

were "Very Good" and they solved the 1st open-ended Physics question correctly. 

While solving the first open-ended Physics question, T1, a student at Private Secondary School 1, was found to 

have used the cognitive strategies of visualization, reading by tracing the words with a pen, reading from the 

root of the question, examining the figure, and comparing the explanations in the question. T2, a student at 

Private Secondary School 1, was observed to use the visualization cognitive strategy once while solving the first 

question, expressing in their own words, examining the figure, and comparing the figure with the explanations 

in the question, cognitive strategies four times each. T3, a student at Private Secondary School 1, used the 

visualization cognitive strategy once, reading starting from the root of the question once, expressing in one's 

own words cognitive strategy three times, comparing the explanations in the question with the figure cognitive 

strategy four times, and the reading by tracing the words with a pen and taking notes next to the explanations 

in the question cognitive strategies five times each while solving the 1st open-ended Physics question. 

T4, a student at Private Secondary School 2, used the visualization and examining figures cognitive strategies 

once each, expressing in one's own words cognitive strategy five times, comparing the explanations in the 

1st OPEN-ENDED PHYSICS QUESTION 

SCHOOLS 
PRIVATE 

SECONDARY 
SCHOOL 1 

PRIVATE 
SECONDARY 

SCHOOL 2 

PUBLIC SECONDARY 
SCHOOL 

STUDENTS T1 T2 T3 T4 T5 T6 T7 T8 T9 

Level of Grade Point Averages VG VG VG VG VG VG VG VG VG 

ANSWER C C C C C C C C C 

COGNITIVE STRATEGIES          
Visualization 1 1 1 1 1 1 1 1 1 

Reading by following the words with a 
pen 

1  5 11 6 4 2 7 10 

Reading with underlining words      3    

Reading starting from the root of the 
problem 

1  1  1  1 1 1 

Expressing in one’s own words  4 3 5   5 3 2 

Asking oneself questions         2 

Thinking about the question      1   2 

NOTE-TAKING          
Taking notes next to the explanations in 
the question 

  5  2 6  4 7 

Taking notes on the Figure     6     

EXAMINATION          
Examining the Figures 1 4  1 1 1  1 1 

COMPARISON          

Comparing the Explanations in the 
Question 

1       2  

Comparing the Explanations in the 
Question with the Figure 

 4 4 6 4 4  1 4 
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question with the figure cognitive strategy six times, and reading while following the words with a pen cognitive 

strategy eleven times while solving the 1st open-ended Physics question. T5, a student at Private Secondary 

School 2, used the visualization, examining the figure, and reading from the root of the problem cognitive 

strategies once each, taking notes next to the explanations in the question cognitive strategy twice, comparing 

the explanations in the question with the figure cognitive strategy four times, and reading while tracing the words 

with a pen and taking notes on the figure cognitive strategies six times each while solving the 1st open-ended 

Physics question. T6, a student at Private Secondary School 2, used the visualization, thinking about the question, 

and examining the figure cognitive strategies once each, reading while underlining words cognitive strategy three 

times, reading while tracing the words with a pen and comparing the explanations in the question with the figure 

cognitive strategies four times each, and taking notes next to the explanations in the question cognitive strategy 

six times while solving the 1st open-ended Physics question.  

T7, a student at Public Secondary School, used the visualization and reading from the root of the question 

cognitive strategy once, reading by tracing the words with a pen cognitive strategy twice, and expressing in one's 

own words cognitive strategy five times while solving the 1st open-ended Physics question. T8, a student at Public 

Secondary School, used the visualization, reading from the root of the question, examining the figures, and 

comparing the explanations in the question with the figure cognitive strategies once each, comparing the 

explanations in the question cognitive strategy twice, expressing in one's own words cognitive strategy three 

times, taking notes next to the explanations cognitive strategy four times, and reading by following the words 

with a pen cognitive strategy seven times while solving the 1st open-ended Physics question. T9, a student at 

Public Secondary School, used the visualization, reading from the root of the question, and examining the figures 

cognitive strategies once each, expressing in one's own words and asking oneself questions cognitive strategies 

twice each, comparing the explanations in the question with the figure cognitive strategy four times, taking notes 

next to the explanations cognitive strategy seven times, and reading by following the words with a pen cognitive 

strategy ten times while solving the 1st open-ended Physics question.  

The metacognitive strategies students used while solving the first open-ended Physics question, and the 

frequency with which they used these metacognitive strategies, are shown in Table 2. 
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Table 2. Metacognitive Strategies Used by Students When Solving Question 1 and the Frequency of Using These 

Strategies 

 

Table 2 shows that while solving the first open-ended Physics question, T1, a student at Private Secondary School 

1, used the increasing reading speed, underlining clues, reading while underlining words, checking the solution 

process, and marking explanations in the question metacognitive strategies once each, taking notes next to the 

explanations in the question metacognitive strategy four times, and circling the clues metacognitive strategy 

eight times. T2, a student at Private Secondary School 1, used the checking the solution process metacognitive 

strategy once and taking notes next to the explanations in the question metacognitive strategy eight times while 

solving the 1st open-ended Physics question. T3, a student at Private Secondary School 1, used the circling the 

clues, going back, and marking the figure in the question metacognitive strategies once each, re-reading 

metacognitive strategy twice, and underlining the clues metacognitive strategy three times. 

T4, a student at Private Secondary School 1, used the underlining the clues, going back, and marking the figure 

in the question metacognitive strategies twice each, circling the clues metacognitive strategy three times, re-

reading and re-examining the figure metacognitive strategies six times each, and taking notes next to the 

explanations in the question metacognitive strategy eight times while solving the 1st open-ended Physics 

question. T5, a student at Private Secondary School 2, used the underlining the clues metacognitive strategy once 

and the re-examining the figure metacognitive strategy four times while solving the question. T6, a student at 

Private Secondary School 2, used the underlining the clues and re-examining the figure metacognitive strategies 

four times each while solving the question.  

1st OPEN-ENDED PHYSICS QUESTION 

SCHOOLS 
PRIVATE 

SECONDARY 
SCHOOL 1 

PRIVATE 
SECONDARY 

SCHOOL 2 

PUBLIC SECONDARY 
SCHOOL 

STUDENTS T1 T2 T3 T4 T5 T6 T7 T8 T9 

Level of Grade Point Averages VG VG VG VG VG VG VG VG VG 

ANSWER C C C C C C C C C 

METACOGNITIVE STRATEGIES           
Re-reading   2 6     4 

Increasing reading speed 1         

Underlining clues 1  3 2 1 4 1 7 2 

Circling clues 8  1 3    5  

Reading with underlining words 1         

Backtracking   1       

Checking the solution process 1 1  2    1 1 

MARKING          

Marking the Figure in the Question   1 2      

Marking the explanations in the Question 1         

NOTE-TAKING          
Taking notes next to the explanations in 
the question 

4 8  8   6   

Reviewing the Figure    6 4 4  4 4 
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T7, a student at Public Secondary School, used the underlining the clues metacognitive strategy once and taking 

notes next to the explanations in the question metacognitive strategy six times while solving the 1st open-ended 

Physics question. T8, a student at Public Secondary School, used the checking the solution process metacognitive 

strategy once, re-examining the figure metacognitive strategy four times, circling the clues metacognitive 

strategy five times, and underlining the clues metacognitive strategy seven times while solving the question. T9, 

a student at Public Secondary School, used the checking the solution process metacognitive strategy once, 

underlining the clues metacognitive strategy twice, and re-reading and re-examining the figure metacognitive 

strategies four times while solving the question. 

When Table 1 and Table 2 are examined, it is seen that students studying at Private Middle School 1 and Private 

Middle School 2 used a greater number and variety of cognitive and metacognitive strategies than students 

studying at State Middle Schools. Furthermore, it was determined that students studying at Private Middle 

School 1, Private Middle School 2, and State Middle School used cognitive strategies more frequently than 

metacognitive strategies when solving the first open-ended Physics question from the "Seasons and Climate" 

subunit. 

The cognitive strategies students used while solving the second open-ended Physics question, and the frequency 

with which they used these cognitive strategies, are shown in Table 3. 

Table 3. Cognitive Strategies Used by Students When Solving Question 2 and the Frequency of Using These 

Strategies 

2nd OPEN-ENDED PHYSICS QUESTION 

SCHOOLS 
PRIVATE 

SECONDARY 
SCHOOL 1 

PRIVATE 
SECONDARY 

SCHOOL 2 

PUBLIC SECONDARY 
SCHOOL 

STUDENTS T1 T2 T3 T4 T5 T6 T7 T8 T9 

Level of Grade Point Averages VG VG VG VG VG VG VG VG VG 

ANSWER C C C C C C C C C 

COGNITIVE STRATEGIES          
Visualization 1 1 1 1 1 1 1 1 1 

Reading by following the words with a pen   1 3 3 2  3 2 

Reading with underlining words 3    1     
Reading starting from the root of the 
problem 

1 1 1    1 1 1 

Expressing in one’s own words 1 9 1 7 4 1 1 2  
Proportioning       1 1 2 

Digitizing Visual Information   4       
Doing Division   1       
NOTE-TAKING          
Taking notes next to the explanations in 
the question 

4 4 9 4 4 4 6 4 7 

Examining the Figures 1 4 1 4 4 4 4 4 4 

COMPARISON          
Comparing the Explanations in the 
Question with the Figure 

1 4   1 4    

Comparing the Figures in the Question      4    

DRAWING          
Drawing Figures         2 
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When Table 3 and Table 4 were examined, it was determined that the grade point averages of all 8th-grade 

students studying in "Private Secondary School 1", "Private Secondary School 2", and "Public Secondary School" 

were "Very Good", and they solved the 2nd open-ended Physics question correctly. 

As can be seen in Table3, T1, a student at Private Secondary School 1, used the visualization, reading starting 

from the root of the problem, expressing in own words, examining the figures, and comparing the explanations 

in the question with the figure cognitive strategies once each, reading with underlining words cognitive strategy 

three times, and taking notes next to the explanations in the question cognitive strategy four times while solving 

the 2nd open-ended Physics question. T2, a student at Private Secondary School 1, used the visualization and 

reading from the root of the problem cognitive strategies once each, taking notes next to the explanations in the 

question and comparing the explanations in the question with the figure cognitive strategies four times each, 

and expressing in own words cognitive strategy nine times while solving the 1st open-ended Physics question. 

T3, a student at Private Secondary School 1, used the visualization, reading by following the words with a pen, 

reading starting from the root of the problem, expressing in own words, dividing, and examining the figures 

cognitive strategies once each, converting visual information into numbers cognitive strategy four times, and 

taking notes next to the explanations in the question cognitive strategy nine times. 

T4, a student at Private Secondary School 1, used the visualization cognitive strategy once, the reading by 

following the words with a pen cognitive strategy three times, examining figures and taking notes next to the 

explanations in the question cognitive strategies four times each, and expressing in own words cognitive strategy 

seven times while solving the 2nd open-ended Physics question. T5, a student at Private Secondary School, used 

the visualization, reading with underlining words, and comparing the explanations in the question with the figure 

cognitive strategies once each, reading by following the words with a pen cognitive strategy three times, and 

expressing in own words, taking notes next to the explanations in the question, and examining the figures 

cognitive strategies four times each. T6, a student at Private Secondary School 2, used the visualization and 

expressing in their own words cognitive strategies once each, reading while tracing the words with a pen 

cognitive strategy two times, taking notes next to the explanations in the question, examining the figures, 

comparing the figures in the question, and comparing the explanations in the question with the figure cognitive 

strategies four times each while solving the question.  

T7, a student at Public Secondary School, used the visualization, reading starting from the root of the problem, 

expressing in own words, examining the and comparing the explanations in the question with the figure cognitive 

strategies once each, reading with underlining words cognitive strategy three times, and taking notes next to the 

explanations in the question cognitive strategy four times while solving the 2nd open-ended Physics question. 

T8, a student at Public Secondary School, used the visualization, reading starting from the root of the problem, 

and establishing proportions cognitive strategies once each, expressing in own words cognitive strategy twice, 

reading by following the words with a pen cognitive strategy three times, and taking notes next to the 
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explanations in the question and analyzing figures cognitive strategies four times while solving the question. T9, 

a student at Public Secondary School, used the visualization, reading starting from the root of the problem 

cognitive strategies once each, reading by following the words with a pen, establishing proportions, and drawing 

figures cognitive strategies twice, examining the figures cognitive strategy four times, and taking notes next to 

the explanations in the question cognitive strategy seven times while solving the question. 

The metacognitive strategies students used while solving the second open-ended Physics question, and the 

frequency with which they used these metacognitive strategies, are shown in Table 4. 

Table 4. Metacognitive Strategies Used by Students When Solving Question 2 and the Frequency of Using These 

Strategies 

 

As can be seen in Table 4, T1, a student at Private Secondary School 1, used the increasing reading speed 

metacognitive strategy once, the underlying clues metacognitive strategy twice, the re-reading metacognitive 

strategy three times, and circling the clues metacognitive strategy five times while solving the 2nd open-ended 

physics question. T2, a student at Private Secondary School 1, used the expressing in own words metacognitive 

strategy once, and re-examining the figure metacognitive strategy four times while solving the question. T3, a 

student at Private Secondary School 1, used the checking the solution process metacognitive strategy once, re-

reading, circling the clues, and re-examining the figure metacognitive strategies twice each, underlining the clues 

metacognitive strategy three times, taking notes on the figure metacognitive strategy four times, and marking 

2nd OPEN-ENDED PHYSICS QUESTION 

SCHOOLS 
PRIVATE 

SECONDARY 
SCHOOL 1 

PRIVATE 
SECONDARY 

SCHOOL 2 

PUBLIC SECONDARY 
SCHOOL 

STUDENTS T1 T2 T3 T4 T5 T6 T7 T8 T9 

Level of Grade Point Averages VG VG VG VG VG VG VG VG VG 

ANSWER C C C C C C C C C 

METACOGNITIVE STRATEGIES          

Re-reading 3  2     1 3 

Increasing reading speed 1         

Expressing in one’s own words  1        

Asking oneself questions          

Underlining clues 2  3 2  4 2 1 1 

ircling clues 5  2 2    3  

Reading with underlining words         1 

Checking the solution process   1 1    1 1 

MARKING          

Marking the Figure in the Question   6     5 1 

Marking the explanations in the Question   6       
NOTE-TAKING          
Taking notes next to the explanations in 
the question 

       2 4 

Taking notes on the Figure   4       

RE-EXAMINATION          

Reviewing the Figure  4 2 4     4 
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the figure in the question and marking the explanations in the question metacognitive strategies six times each 

while solving the question.  

T4, a student at Private Secondary School 2, used the checking the solution process metacognitive strategy once, 

circling the clues and underlining clues metacognitive strategies twice each, and re-examining the figure 

metacognitive strategy four times while solving the 2nd open-ended Physics question. It was determined that 

T5, a student at Private Secondary School 2, did not use any metacognitive strategy while solving the question. 

T6, a student at Private Secondary School 2, used the underlining the clues metacognitive strategy four times 

while solving the question.  

T7, a student at Public Secondary School, used the underlining the clues metacognitive strategy twice while 

solving the 2nd open-ended Physics question. T8, a student at Public Secondary School, used the re-reading, 

checking the solution process, and underlining the clues metacognitive strategies once each, taking notes next 

to the explanations in the question metacognitive strategy twice, circling the clues metacognitive strategy three 

times, and marking the figure in the question metacognitive strategy five times while solving the question. T9, a 

student at Public Secondary School, used the underlining the clues, reading with underlining words, checking the 

solution process, and marking the figure in the question metacognitive strategies once each, re-reading 

metacognitive strategy three times, taking notes next to the explanations in the question, and re-examining the 

figure metacognitive strategies four times while solving the question. 

When Tables 3 and 4 are examined, it is seen that students studying at Private Middle School 1 and Private Middle 

School 2 used a greater number and variety of cognitive and metacognitive strategies than students studying at 

State Middle Schools. Furthermore, it was determined that students studying at Private Middle School 1, Private 

Middle School 2, and State Middle School used cognitive strategies more frequently than metacognitive 

strategies when solving the second open-ended Physics question from the "Pressure" subunit. 

CONCLUSION and DISCUSSION 

The results obtained from the findings of the study are presented below. 

It was determined that students enrolled in Private Secondary School 1, with an average grade of “ very good” 

in science, who correctly solved the first open-ended Physics question in the “Seasons and Climate” sub-unit, 

used the expressing in their own words, and comparing the explanations in the question with the figure cognitive 

strategies the most while solving the question.  

Students enrolled in Private Secondary School 2, with an average grade of “ very good” in science, who correctly 

solved the first open-ended Physics question in the “Seasons and Climate” sub-unit, used the reading by following 

the words with a pen and comparing the explanations in the question with the figure cognitive strategies the 

most while solving the question.  
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Students enrolled in Public Secondary School, with an average grade of “very good” in science, who correctly 

solved the first open-ended Physics question in the “Seasons and Climate” sub-unit, used the reading by following 

the words with a pen and expressing in one’s own words, cognitive strategies the most while solving the question. 

Some studies identify the most frequently used cognitive strategies by students attending private and public 

secondary schools when solving multiple-choice physics questions. 

Expressing in one's own words (Çalışkan et al., 2006; Diken & Yürük, 2019; Diken, 2020; Diken, 2024; Karaçam, 

2009; Karataş & Güven, 2003), comparing the explanations in the question with the figure (Diken, 2020;  Diken, 

2024), digitizing visual information (Diken, 2014), reading by tracing words with a pen (Diken & Yürük, 2019; 

Diken, 2020; Diken, 2024), taking notes next to the explanations in the question (Anastasiou & Griva, 2009; Diken, 

2014; Diken & Yürük, 2019; Gelen, 2003; O'Malley & Chamot 1990; Taraban et al., 2004), examining figures, and 

comparing figures in the question (Diken & Yürük, 2019; Diken, 2020; Diken, 2024; Karaçam 2009) are cognitive 

strategies identified in studies. 

Students enrolled in Private Secondary School 1, with an average grade of “very good” in science, who correctly 

solved the first open-ended Physics question in the “Seasons and Climate” sub-unit, used the taking notes next 

to the explanations in the question and circling the clues metacognitive strategies the most while solving the 1st 

open-ended Physics question.  

The students enrolled in Private Secondary School 2, with an average grade of “very good” in science, who 

correctly solved the first open-ended Physics question in the “Seasons and Climate” sub-unit, used the re-

reading, underlining clues, circling the clues, taking notes next to the explanations in the question, and re-

examining the figure metacognitive strategies the most while solving the 1st open-ended Physics question.  

The students enrolled in Public Secondary School, with an average grade of “very good” in science, who correctly 

solved the first open-ended Physics question in the “Seasons and Climate” sub-unit, used the re-reading, 

underlining clues, circling the clues, taking notes next to the explanations in the question, and re-examining the 

figure metacognitive strategies the most while solving the 1st open-ended Physics question. 

It was determined that students enrolled in Private Secondary School 1, with an average grade of “very good” in 

science, who correctly solved the second open-ended Physics question in the “Pressure” sub-unit, used the 

expressing in one’s own words, digitizing visual information, taking notes next to the explanations in the 

question, examining the figures, and comparing the explanations in the question with the figure cognitive 

strategies the most while solving the question.  

Students enrolled in Private Secondary School 2, with an average grade of “very good” in science, who correctly 

solved the second open-ended Physics question in the “Pressure” sub-unit, used the expressing in own words, 

taking notes next to the explanations in the question, examining the figures, comparing the explanations in the 
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question with the figure, and comparing the figures in the question cognitive strategies the most while solving 

the question.  

Students enrolled in Public Secondary School, with an average grade of “very good” in science, who correctly 

solved the second open-ended Physics question in the “Pressure” sub-unit, used the taking notes next to the 

explanations in the question and examining the figures cognitive strategies the most while solving the question. 

The students enrolled in Private Secondary School 1, with an average grade of “very good” in science, who 

correctly solved the second open-ended Physics question in the “Pressure” sub-unit, used the circling the clues, 

marking the figure in the question, marking the explanations in the question, and re-examining the figure 

metacognitive strategies while solving the question.  

Students enrolled in Private Secondary School 2, with an average grade of “very good” in science, who correctly 

solved the second open-ended Physics question in the “Pressure” sub-unit, used the underlining clues 

metacognitive strategies the most while solving the question.  

The students enrolled in Public Secondary School, with an average grade of “very good” in science, who correctly 

solved the second open-ended Physics question in the “Pressure” sub-unit, used the re-reading, marking the 

figure in the question, taking notes next to the explanations in the question, and re-examining the figure 

metacognitive strategies the most while solving the question. 

Some studies identify the most frequently used metacognitive strategies by students attending Private 

Secondary School 1, Private Secondary School 2 and Public Secondary School when solving multiple-choice 

physics questions. 

Taking notes next to the explanations in the question (Anastasiou & Griva, 2009; Gelen, 2003; O’Malley & 

Chamot, 1990; Taraban et al., 2004; Diken, 2020; Diken, 2024), underline the clues, circle the clues (Çalışkan et 

al., 2006; Goos et al., 2000; Karaçam, 2009; Taraban et al., 2004; Weir, 1999), re-reading (Çalışkan et al., 2006;  

Diken, 2020; Diken, 2024; Selçuk et al., 2007; Goos et al., 2006; Karaçam, 2009; Weir, 1999), re-examining the 

figure, marking the figure in the question, and marking the explanations in the question (Diken, 2020; Tutar et 

al., 2020; Diken, 2024) are the metacognitive strategies identified in the studies. 

This study found that students attending Private Secondary School 1, Private Secondary School 2, and Public 

Secondary School employed cognitive strategies in a greater number and variety than metacognitive strategies 

when solving open-ended Physics questions. In their studies, Diken and Yürük (2019), Diken (2020), Tutar, Demir 

and Diken (2020), Diken (2024) determined that students used metacognitive strategies in greater numbers and 

varieties than cognitive strategies while solving multiple-choice science questions. An important finding of this 

study is that students use cognitive strategies more frequently and in greater variety than metacognitive 



IJOEEC  (International Journal of Eurasian Education and Culture)      Vol: 11,  Issue: 31      2026  

 56 
 

 

 

strategies when solving open-ended Physics questions. The main reason for this may be that open-ended Physics 

questions are the types of questions that require a lot of numerical operations. 

SUGGESTIONS 

Based on the results of the study, the following recommendations have been made.  

1. Cognitive and metacognitive strategies used by 8th-grade students while solving open-ended science 

questions can be taught to students. In other words, after identifying the strategies students use in solving open-

ended questions, studies can be conducted on how to teach these identified strategies. 

2. This study identified the cognitive and metacognitive strategies used by 8th-grade students when solving open-

ended science questions. The cognitive and metacognitive strategies used by students while solving open-ended 

questions in different learning areas (Turkish, Social Studies, Mathematics, etc.) can be examined.  

3. Studies can be conducted to identify the cognitive and metacognitive strategies used by students in different 

grade levels (5th, 6th, and 7th grade, etc.) when solving open-ended questions related to different science units 

and topics. 

4. The cognitive and metacognitive strategies used by 8th-grade students when solving open-ended physics 

questions can be taught. In other words, after identifying the strategies students use in solving open-ended 

questions, research can be conducted to address the question, "How should these identified strategies be 

taught?" 

REFERENCES 

Altun, M. (2016). Teaching mathematics (12th edition). Aktuel Alfa Academy. 

Anastasiou, D., & Griva E. (2009). Awareness of reading strategy use and reading comprehension among poor 

and good readers. Elementeray Education Online, 8(2), 283-297.  http://ilkogretim-online.org.tr/ 

Baraklioğlu, Ü., Cihan, H., & Akıncı, B. (2023). 8th grade energy science question book (1st edition). Palme 

Education Publishing. 

Baxter, G. P., Elder, A. D., & Glaser, R. (1996). Assessment and instruction in the 

science classroom National Center for Research on Evaluation, Standards, and Student Testing (CRESST). 

https://files.eric.ed.gov/fulltext/ED406434.pdf  

Bingham, A. (2004). Developing problem solving skills in children. Oğuzkan, A. Ferhan. (Ed.), (6th edition, pp. 13-

17), Ministry of National Education Publications.  

Boekaerts, M. (1996). Self-regulated learning at the junction of cognition and motivation. European Psychologist, 

1(2), 100–112. https://doi.org/10.1027/1016-9040.1.2.100 

Cai, J. (2003). Singaporean students' mathematical thinking in problem solving and problem posing: an 

exploratory study. International journal of mathematical education in science and technology, 34(5), 

719-737. https://doi.org/10.1080/00207390310001595401  

Commission (2022). 8th grade VIP science question bank (1st edition). Editör Publishing. 

http://ilkogretim-online.org.tr/
https://files.eric.ed.gov/fulltext/ED406434.pdf
https://psycnet.apa.org/doi/10.1027/1016-9040.1.2.100
https://doi.org/10.1080/00207390310001595401


IJOEEC  (International Journal of Eurasian Education and Culture)      Vol: 11,  Issue: 31      2026  

 57 
 

 

 

Çalışkan, S., Selçuk Sezgin , G., & Erol M. (2006). Evaluation of problem solving behaviors of physics teacher 

candidates. Hacettepe Üniversitesi Eğitim Fakültesi Dergisi, 30(30), 73-81. 

https://dergipark.org.tr/tr/download/article-file/87660  

Diken, E. H. (2014). Identification of cognitive and metacognitive strategies used by 9th grade high school 

students while solving multiple choice science questions [Unpublished Doctoral Thesis]. Gazi University.  

Diken, E. H., & Yürük, N. (2019).  Determining cognitive and metacognitive strategies used by 9th grade students 

before, while and after solving multiple-choice science questions. Journal of Human and Social Science 

Researches, 8(2), 1071-1099. https://doi.org/10.15869/itobiad.512341   

Diken, E. H. (2020). Cognitive and metacognitive strategies of 6th-grade students to answer multiple-choice 

questions on “human body systems. International Journal of Curriculum and Instruction, 12(2), 436-456. 

https://files.eric.ed.gov/fulltext/EJ1271127.pdf  

Diken, E. H. (2024). Investigating 8th Grade Students' Strategies for Solving Multiple-Choice Physics, Chemistry, 

and Biology Questions. International Journal of Progressive Education, 20(5), 1-10. 

https://doi.org/10.29329/ijpe.2024.1063.1  

Ericsson, K., & Simon, H. (1993). Protocol analysis: Verbal reports as data. MIT Press. 

Eryılmaz Toksoy, S., Akşan, E., & Akdeniz, A. R. (2016). Views of teachers about the difficulty experienced by 

students in solving physics problems and about the ways to assist them in overcoming these problems. 

Journal of Subject Teaching Research, 2(2), 57-70. https://dergipark.org.tr/tr/download/article-

file/224052  

Flavell, J. H. (1976). Metacognitive aspects of problem solving. In L. B. Resnick (Ed.), The nature of intelligence 

(1st edition, pp. 231-235). Hillsdale, NJ: Lawrence Erlbaum Associates. 

Flavell, J. H. (1979). Metacognition and cognitive monitoring: a new area of cognitive–developmental inquiry. 

American Psychologist, 34(10), 906–911. https://doi.org/10.1037/0003-066X.34.10.906  

Han, S. Y., Rosli, R., Capraro, R. M., & Capraro, M. M. (2011). The textbook analysis on probability: The case of 

Korea, Malaysia and US textbooks. Research in Mathematical Education, 15(2), 127-140. 

https://www.researchgate.net/profile/RobertCapraro/publication/264153725_The_Textbook_Analysi

s_on_Probability_The_Case_of_Korea_Malaysia_and_US_Textbooks/links/53f22e230cf272810e4ca92

7/The-Textbook-Analysis-on-Probability-The-Case-of-Korea-Malaysia-and-US-Textbooks.pdf 

Hancock, G. R. (1994). Cognitive complexity and the comparability of multiple-choice and constructed-response 

test formats. Journal of Experimental Education, 62(2), 143–157. 

https://doi.org/10.1080/00220973.1994.9943836 

Gelen, İ. (2003). The effects of cognitive awareness strategies on attitudes towards Turkish language courses, 

reading comprehension and retention [Unpublished Master's Thesis]. Çukurova Universitesity. 

Goos, M., Galbraith, P. and Renshaw, P. (2000). A money problem: a source of insight into problem solving action. 

International Journal for Mathematics Teaching and Learning, 13, 1-21. 

https://espace.library.uq.edu.au/view/UQ:139465 

https://dergipark.org.tr/tr/download/article-file/87660
https://doi.org/10.15869/itobiad.512341
https://files.eric.ed.gov/fulltext/EJ1271127.pdf
https://doi.org/10.29329/ijpe.2024.1063.1
https://dergipark.org.tr/tr/download/article-file/224052
https://dergipark.org.tr/tr/download/article-file/224052
https://doi.org/10.1037/0003-066X.34.10.906


IJOEEC  (International Journal of Eurasian Education and Culture)      Vol: 11,  Issue: 31      2026  

 58 
 

 

 

Hussain H., Bais, B., Hussain A. & Abdul Samad, S. (2012). How to construct open ended questions. Procedia - 

Social and Behavioral Sciences, 60, 456 - 462. https://doi.org/10.1016/j.sbspro.2012.09.406  

Israel, E. (2003). Problem-solving strategies, achievement level, socioeconomic status, and gender relations 

[Unpublished Master's Thesis]. Dokuz Eylül Universitesity. 

Kahramanoğlu, R., & Deniz, T. (2017). An ınvestigation of the relationship between middle school students’ 

metacognitive skills, mathematics self-efficacy and mathematics achievement. Inonu University Faculty 

of Education Journal, 18(3), 189-200. https://dergipark.org.tr/tr/download/article-file/369282 

Karaçam, S. (2009). Examining students' conceptual understanding of force and motion and the cognitive and 

metacognitive strategies they use in solving questions, taking into account question types [Unpublished 

Doctoral Thesis]. Gazi University. 

Karataş, İ., & Güven, B. (2003). Methods used in assessing problem solving behaviors: the potential of the clinical 

interview.  İlköğretim-Online, 2(2), 2-9. https://dergipark.org.tr/tr/download/article-file/429510   

Karakelle, Ş. S. (2012). Interrelations between metacognitive awareness, perceived problem solving, intelligence 

and need for cognition. Education and Science, 37(164), 237-250. 

https://search.trdizin.gov.tr/tr/yayin/detay/130201  

Mayer, R. E., & Wittrock, M. C. (1996). Problem-solving transfer. In D. C. Berliner & R. C. Calfee (Eds.), Hanbook 

of educational psychology (pp. 47-62). Simon & Schuster Macmillan.  

MEB (2014). Regulation on primary education and preschool institutions. 

https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=19942&MevzuatTur=7&MevzuatTertip=5 MEB 

(2023). Measurement and evaluation regulations. 

https://www.resmigazete.gov.tr/eskiler/2023/09/20230909-2.htm  

MEB (2024). Open-ended question period in common exams. As a matter of fact, the Ministry of National 

Education Measurement and Evaluation Regulation. https://www.meb.gov.tr/ortak-sinavlarda-acik-

uclu-soru-donemi/haber/32855/tr adresinden 13.  

Newell, A., & Simon, H. A. (1972). Human problem solving. Prentice Hall.  

Nohda, N. (2000). Teaching by open-approach method in Japanese mathematics classroom. In: T. Nakahara, & 

M. Koyama (Eds.), Proceedings of the 24th conference of the international group for the psychology of 

mathematics education (Vol. 1, pp. 39–53). Hiroshima University. 

https://files.eric.ed.gov/fulltext/ED466736.pdf 

Olkun, S. & Toluk Uçar, Z. (2004). Activity-based mathematics teaching in primary education (5th edition) Anı 

Publishing. 

O’Malley, J. M & Chamot, A. U., Stewner-Manzanares, G. Russo, R. P. & Küpper L. (1985). Learning strategy 

applications with students of English as a second language. TESOL Quaterly, 19(3), 557-584. 

https://doi.org/10.2307/3586278  

Overton, T., Potter, N., & Leng, C. (2013). A study of approaches to solving open-ended problems in chemistry. 

Chemistry Education Research and Practice, 14(4), 468-475. https://doi.org/10.1039/C3RP00028A 

https://doi.org/10.1016/j.sbspro.2012.09.406
https://dergipark.org.tr/tr/download/article-file/369282
https://dergipark.org.tr/tr/download/article-file/429510
https://search.trdizin.gov.tr/tr/yayin/detay/130201
https://www.google.com/search?sca_esv=2cceabc96216acc6&sxsrf=AE3TifM_0IeB09LHyYaOyfNE2Ou0-uXxFA:1761907365776&q=Mayer,+R.+E.,+%26+Wittrock,+M.+C.+(1996).+Problem-solving+transfer.+In+D.+C.+Berliner+%26+R.+C.+Calfee+(Eds.),+Hanbook+of+educational+psychology+(pp.+47-62).+New+York:+Simon+%26+Schuster+Macmillan.&nirf=Mayer,+R.+E.,+%26+Wittrock,+M.+C.+(1996).+Problem-solving+transfer.+In+D.+C.+Berliner+%26+R.+C.+Calfee+(Eds.),+Handbook+of+educational+psychology+(pp.+47-62).+New+York:+Simon+%26+Schuster+Macmillan.&sa=X&ved=2ahUKEwi766e1oM6QAxULc_EDHcaPD98Q8BYoAXoECAsQAg
https://www.google.com/search?sca_esv=2cceabc96216acc6&sxsrf=AE3TifM_0IeB09LHyYaOyfNE2Ou0-uXxFA:1761907365776&q=Mayer,+R.+E.,+%26+Wittrock,+M.+C.+(1996).+Problem-solving+transfer.+In+D.+C.+Berliner+%26+R.+C.+Calfee+(Eds.),+Hanbook+of+educational+psychology+(pp.+47-62).+New+York:+Simon+%26+Schuster+Macmillan.&nirf=Mayer,+R.+E.,+%26+Wittrock,+M.+C.+(1996).+Problem-solving+transfer.+In+D.+C.+Berliner+%26+R.+C.+Calfee+(Eds.),+Handbook+of+educational+psychology+(pp.+47-62).+New+York:+Simon+%26+Schuster+Macmillan.&sa=X&ved=2ahUKEwi766e1oM6QAxULc_EDHcaPD98Q8BYoAXoECAsQAg
https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=19942&MevzuatTur=7&MevzuatTertip=5
https://www.resmigazete.gov.tr/eskiler/2023/09/20230909-2.htm
https://www.meb.gov.tr/ortak-sinavlarda-acik-uclu-soru-donemi/haber/32855/tr%20adresinden%2013
https://www.meb.gov.tr/ortak-sinavlarda-acik-uclu-soru-donemi/haber/32855/tr%20adresinden%2013
https://doi.org/10.2307/3586278


IJOEEC  (International Journal of Eurasian Education and Culture)      Vol: 11,  Issue: 31      2026  

 59 
 

 

 

Pintrich, P. R. (1999). The role of motivation in promoting and sustaining self-regulated learning. International 

Journal of Educational Research, 31(6), 459-470. https://doi.org/10.1016/S0883-0355(99)00015-4   

Ramnarain, U. (2014). Empowering educationally disadvantaged mathematics students through a strategies-

based problem solving approach. The Australian Educational Researcher, 41(1), 43-57. 

https://doi.org/10.1007/s13384-013-0098-8 

Resnick, L. B. & Glaser, R. (1976). Problem solving and intelligence. In L. B. Resnick, (Ed.), The nature of intelligence 

(pp. 205-230). New Jersey: Lawrence Erlbaum Associates. 

Saracaloğlu, A. S., Serin, O. & Bozkurt, N. (2001). The relationshıp between the problem solving skills and the 

achievement of graduate students of the graduate school of educatıonal sciences. M.Ü. Atatürk Eğitim 

Fakültesi Eğitim Bilimleri Dergisi, 14, 121-134. https://dergipark.org.tr/tr/download/article-file/2128  

Schoenfeld, A. H. (1999). Looking toward the 21st century: challenges of educational theory and 

practice. Educational researcher, 28(7), 4-14. https://doi.org/10.3102/0013189X028007  

Selçuk Sezgin, G., Çalışkan, S. ve Erol, M. (2007). The effects of gender and grade levels on Turkish physics teacher 

candidates’ problem solving strategies. Journal of Turkish Science Education, 4(1), 92-100. 

https://www.tused.org/cgi-sys/suspendedpage.cgi  

Sullivan, P., & Clarke, D. (1992). Problem solving with conventional mathematics content: Responses of pupils to 

open mathematical tasks. Mathematics Education Research Journal, 4(1), 42-60. 

https://doi.org/10.1007/BF03217231  

Taraban, R., Kerr, M., & Rynearson, K. (2004). Analytic and pragmatic factors in college students' metacognitive 

reading strategies. Reading Psychology, 25(2), 67–81. https://doi.org/10.1080/02702710490435547  

Tutar, I., Demir, Y., & Diken, E. H. (2020). Cognitive and metacognitive strategies used by the 12th grade students 

while solving biology questions. Trakya Journal of Education, 10(2), 460-476. 

https://doi.org/10.24315/tred.613276 

Ünsal, Y., & Ergin, İ. (2011). Problem solvİng strategies using problem solving process in science education and 

an example application. The Journal of Defense Sciences, 10(1), 72-91. 

https://dergipark.org.tr/en/download/article-file/180271  

Van de Walle, J. A., Karp, K. S., & Williams, J. M. B. (2016). (9th edition.) Elementary and middle school 

mathematics. Teaching developmentally. Pearson.  

Van Someren, M. W., Barnard, Y. F., & Sandberg, J. A. (1994). The think aloud method: a practical approach to 

modelling cognitive processes (1st edition). Academic Press. 

Weir, C. (1999). Using embeddet questions to jumstart metacognition in middle school remadial readers. Journal 

of Adoloscent and Adult Literacy, 51(4), 74-77. https://www.jstor.org/stable/40016771 

Yazgan, Y. (2015). Sixth graders and non-routine problems: which strategies are decisive for success? Educational 

Research and Reviews, 10(13), 1807-1816. https://doi.org/10.5897/ERR2015.2230  

Yıldırım, A., & Şimşek, H. (2021). Qualitative research methods in social sciences (12th edition). Seçkin Publishing.  

Yin, R. K. (1984). Case study research: design and methods (1st edition). Sage.  

 

https://doi.org/10.1016/S0883-0355(99)00015-4
https://doi.org/10.1007/s13384-013-0098-8
https://dergipark.org.tr/tr/download/article-file/2128
https://doi.org/10.3102/0013189X028007
https://www.tused.org/cgi-sys/suspendedpage.cgi
https://doi.org/10.1007/BF03217231
https://doi.org/10.1080/02702710490435547
https://dergipark.org.tr/en/download/article-file/180271
https://doi.org/10.5897/ERR2015.2230


IJOEEC  (International Journal of Eurasian Education and Culture)      Vol: 11,  Issue: 31      2026  

 60 
 

 

 

Ethics Statement: “This article is derived from a master's thesis. This article adheres to the journal's writing 

guidelines, publication principles, research and publication ethics rules, and journal ethical guidelines. The 

authors are responsible for any violations that may arise in relation to this article. Ethical approval for this article 

was obtained from the Kafkas University/Social and Human Sciences Scientific Research and Publication Ethics 

Board with decision number 37 dated 22/09/2022.” 

Declaration of Author(s)’ Contribution Rate: In this study, the contribution rate of the first author is 50% and 

the contribution rate of the second author is 50%. 

CONTRIBUTION RATE CONTRIBUTORS 

Idea or Notion Nezihat TEMEL-Emine Hatun DİKEN 

Literature Review Nezihat TEMEL-Emine Hatun DİKEN 

Yöntem Nezihat TEMEL-Emine Hatun DİKEN 

Data Collecting  Nezihat TEMEL 

Data Analysis Nezihat TEMEL-Emine Hatun DİKEN 

Findings Nezihat TEMEL-Emine Hatun DİKEN 

Discussion and Commentary Nezihat TEMEL-Emine Hatun DİKEN 

 

Funding: No contribution and/or support was received during the writing proces of this study.   

Informed Consent Statement: Informed consent forms were obtained from the parents of the students 

participating in the study.   

Data Availability Statement: All data related to the article is included in the article.   

Conflict of Interest: There is no conflict of interest between the authors and other persons, institutions and 

organizations related to the research. 

 

This study is licensed under CC BY (https://creativecommons.org/licenses/by/4.0/deed.en). 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of 

the individual author(s) and contributor(s) and not of IJOEEC and/or the editor(s). IJOEEC and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

 

 


