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Abstract  Keywords 

The study was conducted to examine the effect of the education 

program, prepared based on storyline method, on critical thinking 

skills of five-year-old children. The study was designed using a 

quantitative model and experimental design. 43 children including 

22 in the experimental group and 21 in the control group attending 

preschool education institutions in the city center of Kırklareli in 

the school year of 2017-2018 participated in the study. In addition 

to the existing education programs, the storyline education 

program was applied by the researcher to the children in the 

experimental group for 10 weeks (an hour in two days a week) 

between 19.03.2018 and 22.05.2018. The children in the control 

group continued their current education programs. In the study, 

“personal information form” and the “Critical Thinking Skills Test 

for 5-6 year-old Children (CTTC)” developed by the researcher 

were used. In the analysis of the data, experimental design with 

pretest, posttest, retention test, control group was applied to 

analyze the data. In order to determine the effect of experimental 

process in cases where the data had normal distribution and 

homogeneity of the assumptions was provided, two-way ANOVA 

method was used for mixed patterns that could address the inter-

group, intra-group and common effect between the pretest and 

posttest. In cases where assumptions were not provided, it was 

examined whether or not posttest and pretest difference scores 

differed based on the experimental and control groups. For this, 

independent samples t test was used in the cases where the 

normality assumption was not provided; whereas, Mann Whitney 

U test was used for the other situations. It was found as a result of 

the study that the education program prepared with storyline 

method made a significant difference in the total score of the critical 

thinking skills test and in the scores of interpretation, explanation, 

inference, analysis, and self-regulation subscales of the critical 

thinking skills test in children in the experimental group. When 

assessing the effect size of the significance revealed, a high effect 

size was found in the total score of the critical thinking skills test, 
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an effect size above moderate in the analysis and self-regulation 

subscales, a moderate effect size in the inference and explanation 

subscales, and a low effect size quantity in the interpretation 

subscale. 

Introduction 

The development of critical thinking skills of the children supports various qualities such as 

democracy and personal development; therefore, it has become one of the most important educational 

objectives worldwide (Beyer, 1987; Facione, 1992). Critical thinking signifies that an individual decides 

what to do or what to believe by questioning the source of the information (Ennis, 1985, 1989; Lewis & 

Smith, 1993). Critical thinking requires skills such as being able to make different logical inferences 

without thinking in order, to make evaluations, to present ideas by showing the causes and to make 

decisions by criterion (Lipman, 1988). The history of critical thinking dates back to the famous Greek 

philosopher Socrates (470 BC - 399 BC). The questioning technique developed by Socrates and today 

known as Socrates’ method is based on revealing that the knowledge that is sure to be accurate may not 

be logical when questioned (Başarer, 2017). Critical thinking has been shaped by the opinions of John 

Dewey, the famous educational philosopher. Dewey (1933) attributed the individual's quality of 

thought to his/her interaction with his/her circle. In his theory, known as “learning by doing”, he 

emphasizes that the experience encourages students’ critical thinking (Dewey, 1933). 

Critical thinking is one of the high-level thinking skills. There are routine applications in basic-

level thinking such as listing and sorting of previously acquired information. In top-level thinking, there 

is a process that requires the individual to interpret, analyze and manipulate information by leaving the 

routine of the problem by taking advantage of the basic processes such as observation, measurement, 

inference, estimation, classification, data collection and recording (Lewis & Smith, 1993). Critical 

thinking makes the individual responsible for his/her thinking (Nosich, 2016). A person who thinks 

critically by evaluating evidences by considering multiple perspectives and contexts can actualize 

potential ideas (Murphy, Rowe, Ramani, & Silverman, 2014). The critical thinking skill that has been 

shaped from preschool years, develops children’s communication skills, helps the children to realize 

the prejudices and errors, gives a free point of view to children, paves the way for creative thinking by 

developing different thinking skills, uncovers the individual’s potential, and makes the person a good 

problem solver (Florea & Hurjui, 2015). 

Each experience in the development process is built on the previous one. Most of the basic- level 

thinking skills are acquired in early childhood and the bases of critical thinking which is accepted as the 

top-level thinking skill are also founded during this period and continue to develop (Nosich, 2016). 

Critical thinking is not a product/result, but it is a process and continues to evolve through lifelong 

acquired skills and experiences (Bookfield, 1987; Tozduman Yaralı, 2019a, 2019b). The experiences, 

game, communication, social and emotional development, abstract thinking skill and mental 

representations of the environment experienced over time constitute the basis of critical thinking skills 

in children (Murphy et al., 2014). It can be observed that an adult with a high level of education cannot 

achieve critical thinking while a three-year-old child can display a skill for critical thinking (Demirel, 

1999). Three-six year-old children can think about their own behaviors (Kuhn, 1999), explain their own 

and others’ behaviors through their knowledge and experience (Epstein, 1993); question the 

misinformation said by the adults by reasoning (Heyman, 2008); realize the discrimination between the 

fair and unfair behaviors from the age of four, and begin to think about these behaviors and stereotypes 

at the age of five (Bredekamp, 2015). 

Critical thinking can be developed with different ways (Lone, 2017). Kuhn (1999) states that in 

order to develop critical thinking, there are three conditions as metacognitive knowledge, metacognitive 

strategies, and epistemological knowledge. Accordingly, metacognitive knowledge requires being 

aware of knowledge, metacognitive strategy for a person is to express his/her knowledge about the use 
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of cognitive or behavioral strategy and epistemological knowledge for a person is to extend his/her 

understanding about information and knowing (Kuhn, 1999). “I can count up to twenty but I cannot 

count down” can be given as an example to metacognitive knowledge; “It is better to start from corners 

when making a puzzle” to metacognitive strategy; “How does a person know something?” to 

epistemological knowledge. The basic element in the development of critical thinking is free and 

democratic educational settings. In the study of Potts (1994 entitled as “Methods for teaching critical 

thinking”, the methods that can be used for teaching critical thinking are stated as asking the students 

to examine the necessity and appropriateness of the information given during problem solving, asking 

them to find analogies between the information, asking for different solutions of a problem, increasing 

the communication between students, asking open-ended questions to students, and asking them to use 

the skills they have gained for different situations by giving enough time to answer the questions.  

In the theory created by Vvgotsky with a socio-cultural perspective, it is stated that the child is 

in interaction with culture in the learning process and the tools like language offered by culture play a 

crucial mediating role in the child’s mental development (Bodrova & Leong, 2013; Chandra, 2008; 

Daniel & Auriac, 2011). Vygotsky emphasizes that social interaction is an important factor on the basis 

of metacognitive functions (Louca, 2008). The studies on early childhood (Bell, 2010; Collier, Guanther, 

& Veerman, 2002; Fernández-Santín & Feliu-Torruell, 2020; Karadağ & Demirtaş, 2018; Scheau, 2012; 

Şahhüseyinoğlu, 2010), attract attention to the methods and approaches to be used while children 

develop their critical thinking skills and have revealed that different approaches to be used may affect 

the development of critical thinking skills positively. These studies have focused on the role of teaching 

strategies, questions, games, and curiosity. The constructivist approach seeking answer to the question, 

“How does human being learn?” states that the learner should interpret the knowledge and learn it by 

experiencing (Whitsed, 2004). Since an effective communication way is adapted with open-ended 

questions to develop problem solving skills and independent thinking skills of children in constructivist 

approaches, the child is given the opportunity to construct, form, interpret, and improve the knowledge 

(Yaşar, 1998).  

Storyline, a method built on constructivist approach, allows children to learn by experiencing 

based on storytelling and taking part in the story and makes learning permanent (Bell, 2007; Harkness, 

2007). The Storyline which was developed in Scotland in the early 1980s is an approach that adopts 

learning by doing and experiencing as a principle and aims to make learning permanent in children. In 

this approach, the learning process starts with a story, the story is processed in stepwise subjects by 

getting stronger through time, space, and character connections. Harkness (1997) states that storyline is 

the way helping children to think. In storyline method, the children are ensured to identify with the 

characters involved in the story process. In this way, children are given the opportunity to experience 

the story. Characters in the story process are created using children’s creativity. Problems that emerge 

in the process are tried to be solved through children’s use of scientific thinking processes. In addition, 

children can combine the new things they learn during an activity with their own experiences. (Tepetaş 

Cengiz, 2015). Storyline process has six dimensions. These dimensions are story sections, key questions, 

student activities, classroom organization, sources (tools), results and evaluation opportunities 

(Harkness, 2007). A title (library, school, etc.) is used in each of story sections. The key questions are 

prepared in a way to allow students to ask a lot of questions (why are there libraries?) and in a quality 

to set them in motion in each title. Students activities are planned to find answers to these questions. 

Class organization involves determining the group size that is the most appropriate for the activity. 

Sources are composed of a list of materials to be used in activities. In products and evaluations, products 

that come out after activities can be used for evaluation purposes (Tepetaş Cengiz, 2015. Storyline 

method has six principles including the principle of story, the principle of anticipation, the principle of 

the teacher’s rope, the principle of ownership, the principle of theme, and the principle of the structure-

before-activity and these principles are considered throughout the process. In the story principle, the fact 

that the children’s experiences are in the center of learning is taken into consideration. The principle of 

anticipation is based on keeping the children’s interest and curiosity alive during the story process. The 

principle of the teacher’s rope reminds that the teacher and the student are always collaborators. The 
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principle of ownership allows children to feel valued by asking questions. The principle of theme allows 

children to construct interpretation processes from the known to the unknown. The principle of the 

structure-before-activity includes the ability of children to maximize their existing knowledge levels 

without learning new knowledge (Creswell, 1997. These principles become an effective tool for the 

storyline method to counter the negative consequences of constructivism (Solstad, 2006). Storyline 

method aims to develop high-level thinking skills of children in terms of structure and features and 

allow them to use these thinking skills in their daily lives (Yiğit & Erdoğan, 2008). In addition, it also 

provides the opportunity to be creative with limited resources to cooperate with others by acting and 

to make a choice by using imagination. By providing learning motivation, it encourages deep thinking 

with open-ended questions (Ahlquist, 2016). 

 Critical thinking stated to be likely taught at any age (Demirel, 1999) is not a skill spontaneously 

appearing in adulthood. Therefore, it should be supported and taught from early childhood (Daniel & 

Auriac, 2011). The importance of this matter is stated in the 13th principle of MEB Preschool Education 

Program as; “Children’s imagination, creative and critical thinking skills, behaviors of communicating and 

expressing their emotions should be developed.” (MoNE, 2013, p. 11). The results of the previous studies 

(Davis-Seaver, Smith, & Leflore, 2003; Heyman, 2008; Karadağ & Demirtaş, 2018; Kuhn, 1999; León, 

2015) indicate that there are examples showing that children can think critically even in early childhood. 

The results also point out that the critical thinking skills of children can be developed using various 

methods via both intrafamilial and intraclass interactions. Supporting critical thinking skills of children, 

which is also the starting point of this study, is considered significant. Because selecting, evaluating and 

using correct information have become the characteristics the people of the 21th century, who are called 

as information society, should become characteristics an individual should have (Halpern, 2003). Such 

that the individuals needed by democratic societies should be socially-minded, empathetic and 

participatory people who have citizen consciousness, keep off dogmatic thoughts, and have adopted 

discussion and reconciliation culture. Critical thinking skills form the basis of all these characteristics 

(Gürkaynak, Üstel, & Gülgöz, 2003). For this reason, the importance of methods and techniques that 

will improve critical thinking skills of children is obvious. This study was conducted based on the idea 

that the critical thinking skills of the children should be supported from early ages in terms of socio-

cultural theory of Vygotsky and the common points of storyline with critical thinking were taken into 

consideration. Considering that the storyline method encourages children to use the language and 

present real life problems; the problems have a place in the educational process; new knowledge are 

built on previous learnings and the child is as responsible for the learning process as the teacher; it is 

thought that the storyline method might create a positive effect on the critical thinking skills of children. 

For that purpose, the study focused on examining whether the curriculum application created via the 

storyline method had a significant effect on the critical thinking skills (interpretation, explanation, 

evaluation, inference, analysis, and self-regulation) of preschool children or not. 

Method 

Study Model  

Quantitative model and quasi-experimental design were used in the study. The study was 

carried out as a quasi-experimental design because it was not possible to select randomly the children 

in the experimental group due to limitations such as process of education, time, and space 

(Büyüköztürk, Kılıç, Çakmak, Akgün, Karadeniz, & Demirel, 2018). In the study, “experimental design 

with pretest, posttest, retention test, control group” was used in order to investigate the effect of 

storyline-based education program on critical thinking skills of five-year-old children. While the 

dependent variable in the study was “critical thinking skills” of the children, the independent variable 

was the “education program prepared based on storyline method” whose effect on the critical thinking 

skills of children was investigated.  
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Sample Group 

The children (experimental and control groups) in sample group were selected by using 

purposeful sampling method from the kindergartens of two primary schools assumed to have similar 

characteristics from preschool education institutions affiliated with the Ministry of National Education 

in the city center of Kırklareli. A total of 43 children from two primary schools participated in the study; 

the number of children in the experimental group was 22 (51.2%) and the number of children in the 

control group was 21 (48.8%). When considering that the children included into the control group could 

be affected indirectly from the program applied to the experimental group, a different school was 

preferred for the control group.  

It was found that 48.8% (21) of the children participating in the study were girls and 51.2% (22) 

were male. Of the children participating in the study, 53.5% (23) had one, 4.7% (2) had two siblings and 

41.9% (18) had no siblings. While mothers of 48.8% (21) of the children were employed, mothers of 51.2% 

(22) were unemployed. The educational levels of their mothers were secondary school at 4.7% (2), high 

school at 67.4% (29), were bachelor’s or associate degree at 25.6% (11) and graduate degree at 2.3% (1). 

The year was the first year for 44.2% (19) of the participants, the second year for 41.7% (18), and the 

third year for 14.0% (6) in the preschool education.  

Data Collection Tools 

In the study, “Personal Information Form” prepared to collect information of the children and 

the “Critical Thinking Skills Test For 5-6-Year- Old Children” (CTTC) developed by the researcher to 

determine the effect of storyline-based education on critical thinking skills of the children were used. 

Personal Information Form: In the study, the “Personal Information Form” prepared by the 

researcher to obtain some information (gender, age, mother’s educational level, father’s educational 

level, number of siblings, duration of receiving preschool education) about the children and their 

families was used. 

Critical Thinking Skills Test For 5-6-Year-Old Children (CTTC): It was developed by 

Tozduman Yaralı and Güngör Aytar (2020) to evaluate the critical thinking skills of 5-6-year-old 

children. The test includes a total of 41 items. The test has six subscales (interpretation, explanation, 

evaluation, analysis, inference, and self-regulation). There are five stories (1st story is for interpretation, 

explanation, and evaluations skills; 2nd story is for inference and analysis skills; 3rd, 4th, 5th, and 6th stories 

are for self-regulation) and 10 drawings in CTTC. In CTTC, 3 drawings are used for the 1st story 

(interpretation, explanation and evaluation subscales), 3 drawings are used for the 2nd story (inference 

and analysis subscales) and one drawing is used for 3rd, 4th, 5th, and 6th stories (the self-regulation 

subscale). 

The score range is 0-9 points for the interpretation subscale of CTTC, 0-7 for the explanation 

subscale, 0-5 for the evaluation subscale, 0-5 for the inference subscale, 0-6 for the analysis subscale and 

0-20 for the self-regulation subscale. The score range of the overall CTTC is 0-53 points. It is accepted in 

CTTC that as the score increases, the critical thinking skill of the children increases. The test is applied 

individually with each child. It took approximately 25-30 minutes to apply the test for each child. The 

practitioner sits face to face with children while applying the test. While he/she is reading the story for 

children, he/she puts the drawings about the story in front of them. After the story is completed, he/she 

asks the questions in the subscale of critical thinking related to the story without putting the drawings 

aside. For example, after putting the drawings about the story in front of children, the practitioner who 

reads the story “The World of Piko” asks the first question “What do you think happened at the end of 

the story?” in “inference” subscale after the story ends. The answer given by children is marked in the 

assessment form according to its value in the grading key (0, 1, 2, or 3 points). If the answer of a child 

includes a reasonable inference, it gets 1 point. If a child does not answer the question or gives an 

unreasonable answer, it gets 0 point. So, the critical thinking skill score of children is obtained both for 

subscales and overall total with their scores in each question.  
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The validity and reliability studies of the test were carried out with 202 children in the age group 

of 5-6 years. Content validity index (CVI) of CTTC were determined for subscales as 0.80 in the 

interpretation subscale, 0.77 in the explanation subscale, 0.77 in the evaluation subscale, 0.81 in the 

inference subscale, 0.77 in the analysis subscale, and 0.98 in the self-regulation. Confirmatory factor 

analysis (CFA) was performed to investigate whether or not the data support the six-dimensional factor 

structure in the original scale. X2/df (1,19) value was found for the model fit of the test determined to 

be composed of 41 items and subscales of interpretation, explanation, evaluation, analysis, inference, 

and self-regulation. It was seen that this value was less than 5, GFI, AGFI, NFI and CFI values were 

higher than .90 and RMSEA value was less than 0.08. The correlation coefficients between the subscales 

of the test were found to be significant. It was determined that the correlations between the explanation, 

inference, analysis, self-regulation, and interpretation subscales were in moderate level and in positive 

direction but the correlations between the self-regulation subscale and the other subscales were weak 

and positive. In order to ensure the criterion validity of the test, the correlation between the Problem 

Solving Skill Scale (PSSS) developed by Oğuz and Köksal Akyol (2015) and CTTC was examined. The 

Spearman correlation coefficient value between CTTC and PSSS total scores was found to be higher 

than moderate level and positively (r=0.66; p<0.05) significant. Test-retest reliability was calculated and 

the correlation coefficients were found as 0.71 for interpretation, 0.78 for explanation, 0.74 for 

evaluation, 0.89 for inference, 0.79 for analysis, 0.68 for self-regulation and 0.82 for the overall critical 

thinking skills test. As a result of the analyses, it was determined that the “Critical Thinking Skills Test 

(CTTC) for 5-6-year-old children” was a valid and reliable measurement tool. 

Data Collection  

Application of Pretests: CTTC was applied between 12.03.2018 and 16.03.2018 for the children 

in the experimental and control groups. The children were included individually into the application 

and the application lasted for 25-30 minutes for each child. The applications were made in a separate 

environment independent from the classroom. Depending on the availability, the music room, the 

support training room or the guidance service were used for the application. The researcher and child 

seated face-to-face and the drawings related to the test were placed on the table facing to the child 

during the process. Drawings related to each story were placed in front of the child and the drawings 

of the previous story were removed in order not to distract the children. Except for the story switches, 

the attention was paid not to give a break. The researcher marked the scoring key according to the 

child’s answers but the attention was paid not to worry the child by placing a neutral shape such as a 

dot rather than the symbols of plus-minus or check mark. In this period, the inter-rater reliability was 

calculated using the assessment form of a child on whom two different researchers performed 

application using [Agreement/ (Agreement + Disagreement) X 100] formula of Miles and Huberman 

(2015) and it was found to be 97.56%. Two practitioners discussed about the reason of scoring difference 

for the inconsistency on only one item in the test and the researcher continued the application with the 

other children after they came to an agreement.      

The Education Program Prepared by Storyline-Based Technique 

Based on a constructivist approach; storyline-based technique has a structure that facilitates 

story-telling and being involved in the story and allow to make learning more permanent (Bell, 2007; 

Creswell, 1997; Harkness, 2007). The purpose of the storyline-based education program is to support 

the critical thinking skills of children by establishing an educational environment suitable for the nature 

of critical thinking using the activities suitable for the storyline-based philosophy to improve their 

critical thinking skills. For this purpose, the content of the education program was prepared using the 

characteristics and definitions of critical thinking as well as the subscales included in “Critical Thinking 

Skills Test for 5-6 year-old Children (CTTC)”. In the storyline-based education process, “children's 

library” was determined as the theme. The children’s library was the theme preferred by the researcher 

due to the fact that it is a subject that attracts the attention of children, has the qualification to nourish 

the critical thinking process, has a rich content including many elements such as rules, visitors, and 

books, the idea of children’s library has spread, and so on. 
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Firstly, the current education programs and contents prepared using story-line method were 

examined in the improvement process of the story-line based education program. While preparing the 

education program, all the activities have been prepared considering the story principle, anticipation 

principle, teacher’s rope principle, ownership principle, theme principle, structure-before-activity 

principle of storyline. Thus, it was aimed to act in accordance with the philosophy of storyline-based 

education. In the program designed to last for 10 weeks, the applications to be performed each week 

were prepared within the scope of key questions, student activities, organization, tools, and learning 

outcomes, which are the parts of storyline-based education. While preparing the parts of storyline-based 

education, the age and developmental characteristics of the children were taken into consideration. For 

the education program prepared, approval was obtained from a total of three experts; two from the field 

of child development and one from the field of preschool education. The program was paid attention to 

be consistent with the gains, characteristics, and principles in the Ministry of National Education 

Preschool Education Curriculum.    

Application Process of the Education Program: Education program prepared based on 

storyline method was applied to the experimental group between 19.03.2018 and 22.05.2018. The 

number of children which was 22 at the beginning of the application became 21 after the leave of a child 

from the school. Storyline based education was applied to 21 children in the experimental group for 

about one hour in two days a week for 10 weeks. The children in the control group continued their 

routine education and no education was given to them. Before the application of storyline-based 

education program, “family consent form” was sent by the researcher to the families of the children 

who would participate in the education program. The family consent form states the identity of 

researcher, the purpose of the study, the application process and that their children can leave/withdraw 

from the application at any time. 

Prior to the pretest, the researcher went to the school where the children in the experimental 

group was studying and met with them. Within these activities, the researcher introduced herself and 

mentioned the work she was planning to do with them. Pretests were applied after meeting with 

children and a 10-week program prepared by the researcher using storyline method was applied (Table 

1). During the application of the activities in the education program, the class teacher stayed in the 

classroom and played a passive role during the activity period. During the application process, the 

children in the experimental and control groups continued to carry out their activities in daily education 

plans. No additional application was applied to the control group and the current education processes 

were continued for the control group. The education was applied during the day at appropriate times 

of the children in the experimental group without breaking the daily activity plan of the classroom 

teacher. An interview was conducted with the classroom teacher and the activity breaks and the daily 

gaps were used in accordance with the daily plan. For this purpose, the classroom teacher of the 

experimental group was interviewed in the week before the application in order to determine the hours 

when the researcher could do the application in the classroom.  

The idea and the framework of the story were formed by the researcher before the application. 

The researcher identified the framework of the story, but the content was detailed by the children. At 

this stage, the researcher explained to the children the learning purpose, conditions and how the process 

would proceed before starting the story. A library field visit was organized with the children and 

parents in the first week in order to form preliminary information and prepare the children for the later 

stages of the process. In this section being the first stage of the storyline process, the library was 

introduced to the children, librarians were interviewed, and they answered the children's questions 

about the library. In addition, the children and parents were ensured to be members of the library and 

an interactive book-reading activity was conducted in the library by the researcher (the story of “Happy 

Hippo” was read). The researcher mentioned about the libraries to the children in the first week and 

answered their questions such as “what are the purposes of the library? And they examined the visuals 

related to the subject together with the children.
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Table 1. Examples related to the storyline-based education program  

Storyline Sections Key Questions Student Activities Organization Equipment Learning Outcomes 

Forming the library 

space (1st Week) 

- Why do libraries exist?- 

what kind of library do you 

dream? 

Forming the library by brainstorming… All class 

Big Group 

Blackboard, notepads, 

waste materials, parcels 

… 

Explanation , 

interpretation..  

Children's books 

(2nd Week ) 

-How are children’s books? 

-Which characters/heroes are 

there? 

Presentation of the book brought by each 

child to the class in terms of its subject and 

heroes to his/her friends...  

All Class 

Individual 

Various children's books 

… 

Inference, explanation 

… 

 

Book design (3rd 

Week ) 

-- if you had designed a 

book, What characters 

would it have? 

Prediction of the end of the story by the 

children…  

All class 

Small Group 

Waste materials, colored 

crayons… 

Explanation, 

interpretation, 

inference … 

Daily life in the 

library (4th Week ) 

- What do you think what is 

happening in the library 

during the day ? 

Answering the questions about daily life ...  All class 

Big Group 

Waste materials … Explanation, 

interpretation … 

 

The rules in the 

library (5th Week ) 

 

-Should we set rules for the 

library? –How/what rules 

we can set?  

Reading and discussing a story related to the 

rules and their reasons and preparing the 

rules proposed for the library… 

All class 

Small Group 

Blackboard, notepads, 

colored A4 papers … 

Inference, evaluation, 

self-regulation, 

analysis… 

Events in the library 

(6th and 7th Week ) 

 - What kind of problem do 

you think a child going to a 

library may have? 

Trying and implementing various solutions 

through creative drama and improvisation … 

All class 

Small Group 

Materials required for 

drama and 

improvisation are kept 

ready.  

Problem solving, 

inference, analysis… 

Presentation and 

advertisement of 

the library (8th 

Week ) 

-Why are there ads? 

-What do you think how we 

can introduce our library to 

other kids at school? 

Listening and recording of suggestions on the 

subject … Presentation of an introductory tool 

(brochures, ads, posters, newspaper etc.) by 

each group to the other groups… 

All class 

Small Group 

Notebooks, colored 

cardboards … 

Creative thinking, 

evaluation, inference 

… 

Opening of the 

Library (9th Week) 

-How the opening of our 

library should be? 

Planning the things necessary for the 

opening...  

All class 

 

Music, party 

decorations, 

handcrafted papers… 

Interpretation, 

inference, 

explanation… 

Evaluation 

(10th Week) 

- What do you think about 

we have learned in this 

process ?  

A discussion environment is created. Teacher 

and children seek answers to the questions 

together.  

All class 

 

Blackboard, notepad … Explanation, Analysis, 

evaluation… 
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According to Table 1, the principles of the storyline (the principle of story, the principle of 

anticipation, the principle of the teacher’s rope, the principle of ownership, the principle of theme, and 

the principle of the structure-before-activity) were taken into account during the 10-week education 

period. The rules required be obeyed in these principles were considered. The following applications 

were conducted by considering the principles: 

The principle of story: “Children’s library” was determined as the storyline theme in order to 

contribute the spread of children’s library idea since it has the quality to nourish their critical thinking 

skills.  

The principle of anticipation: It was paid attention that the story was not very simple and not too 

complicated and the children were given opportunities to guess what would happen next in the story. 

For this purpose, questions like “What do you think will happen next?” were asked to the children at 

the end of the story processes. 

The principle of the teacher’s rope: The relationship between teacher and child was paid attention 

and cooperation was taken as the basis. The children's desire to read a book with the researcher and 

discuss it with questions every week was applied within the scope of the storyline process. 

The principle of ownership: Each storyline section started with questions like “What kind of library 

do you imagine?” so that a process where children feel responsible for and motivated by the process 

was tried to be established. 

The principle of theme: In order to strengthen the children’s relationship with the books, to benefit 

from the characters in the books and associate them with their preliminary knowledge, different 

methods and techniques such as children’s book, library images, drama, and brainstorming were 

benefited under the theme of “children’s library”.  

The principle of the structure-before-activity: A library field tour was organized to provide 

children's readiness and maximize their level of preliminary knowledge about children's libraries. 

Different techniques such as drama, brainstorming, question-answer were utilized in the storyline 

process. Since family involvement is important in the development of critical thinking skills, family 

participation activities are also included in the education program process.  

Application of the posttests: Posttest data were collected between 23.05.2018 and 25-05.2018 

after the completion of the storyline-based education program to evaluate the critical thinking skills of 

the children after the education program was implemented. Posttest was performed by applying the 

“Critical thinking skills test for 5-6 year-old children” to the experimental and control groups. 

Application of Retention Test: In order to test the retention of the storyline-based education, 

the “Critical thinking skills test for 5-6 year-old children” was applied again to all children in the 

experimental group who were subjected to pretest and posttest between 06.06.2018 and 08.06.2018 two 

weeks after the applications of posttests. As the closing date of schools was 08.06.2018, the retention test 

was applied two weeks after the posttest application. 

Data Analysis 

The packaged software was used for the analysis of the data. For this purpose, the design with 

pretest, posttest and control group consisting of experimental and control groups was formed. In order 

to decide the parametric/nonparametric tests to be used in the study, whether or not the score 

distributions complied with normality and homogeneity assumptions was tested by calculating the 

pretest, posttest and follow-up test scores of the experimental and control groups. For this purpose, 

skewness and kurtosis values of the total scores of pretest, posttest and retention test obtained for each 

group were examined in order to determine whether or not the normality assumption is met. If these 

coefficients are between -2 and +2, it is assumed that the distribution of the scores is normal (Hair, Black, 

Babin, Anderson, & Tatham, 2010). The Levene’s test was used to test the homogeneity assumption. It 

was accepted that the significance scores were higher than 0.05 as a result of the test, that is, variances 

were accepted to meet homogeneity assumption when there was no significant difference between the 

variances of the scores. The two-factor ANOVA method was used for mixed designs that can address 
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inter-group, intra-group and common effect between the pretest and posttests in order to determine the 

effect of experimental process when the normality and homogeneity assumptions were met 

(Büyüköztürk, 2011). In cases where assumptions were not met, it was examined whether or not posttest 

and pretest difference scores differed according to the experimental and control groups. For this 

purpose, independent samples t test was used for the other conditions. In addition, in order to 

determine whether pretest and posttest scores of the children in both experimental and control groups 

differed or not, paired samples t test was used in cases where the normality assumption was met and 

Wilcoxon test was used for the other condition. It was aimed to determine retention test scores obtained 

two weeks after application of posttests for children in the experimental group and whether the effect 

of the education program continued or not. Skewness and kurtosis values of the distributions were 

examined to determine whether or not the normality assumption of score distributions was met in 

identifying statistical test to be used in meeting pretest, posttest, and retention test measurements. 

ANOVA test for repeated measurements was used in cases where the normality assumption was met. 

Otherwise, Friedman test was used. In order to assess the effect size of the significance revealing as a 

result of the education program, the eta squared formula (η2) for the independent samples t-test and the 

t-test effect size formula [r= √t2/ (t2+ SD)] were used. The effect size is assessed to be low between 0-0.2, 

moderate around 0.5 and high around 0.8 and above.  

Ethical Issues 

Within the scope of the study, ethics committee approval, permission from MEB (the Ministry 

of National Education), and informed consent forms were signed by parents. Children's volunteerism 

was taken into consideration during the study and children were not forced for any application. 

Information about the application was given to children, school management, teachers and families. 

The right to withdraw from the application was given to the children during the application period. 

Results 

The results obtained as a result of the study investigating the effect of education program 

prepared with storyline method on the critical thinking skills of five-year-old children are presented in 

this section. 

Table 2 shows Independent Samples t test Mann Whitney U test results performed to examine 

whether or not the pretest scores obtained by the children in the experimental and control groups for 

the subscales of the critical thinking skills test differed.  

Table 2. Results of t-test and Mann Whitney U test Related to The Investigation Of The Difference Of 

The Pretest Scores Of The Subscales Of The Critical Thinking Skills Test Between The Experimental 

And Control Groups. 

t test Group n 𝑿̅ sd t p 

Interpretation 
Experimental  22 5.23 

41 -0.33 0.74 
Control  21 5.43 

Evaluation 
Experimental  22 3.68 

41 -0.44 0.67 
Control  21 3.81 

Inference 
Experimental  22 4.18 

41 -0.62 0.54 
Control  21 4.43 

Analysis 
Experimental  22 4.09 

41 -1.61 0.12 
Control  21 4.71 

Self-regulation 
Experimental  22 12.27 

41 -1.11 0.28 
Control  21 13.43 

Critical thinking Skills 

Overall Total 

Experimental    
41 -1.13 0.27 

Control  21 36.14 

Mann Whitney U test Group n Mean rank Total rank U  

Explanation  
Experimental  22 21.95 483.00 

230.00 0.98 
Control  21 22.05 463.00 
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When the results of independent sample t-test and Mann Whitney U-test in Table 2 were 

examined, it was determined that the pretest scores related to the interpretation, explanation, 

evaluation, inference, analysis, and self-regulation of CTTC and critical thinking skills total score did 

not show a statistically significant difference in terms of the experimental and control groups (p>0.05). 

Therefore, it can be asserted that the children in the experimental and control groups showed similar 

characteristics before the education.  

Table 3 shows descriptive statistics of pretest and posttest scores for the interpretation, 

explanation, evaluation, inference, analysis, self-regulation skills and overall total of critical thinking 

skills formed from all of these skills of the children in the experimental and control groups before and 

after the education program application. 

Table 3. Descriptive Statistics Related to the Pretest and Posttest Scores of the Critical Thinking Skills 

Test Subscales. 

 CTTC Group n 𝑿̅ S. Deviation Min. Max. Skew. Kurt. 

C
ri

ti
ca

l 

T
h

in
k

in
g

 

S
k

il
l 

O
v

er
al

l 

T
o

ta
l Pretest 

Experimental  22 33.68 7.11 17.00 44.00 -0.95 0.82 

Control 21 36.14 7.16 19.00 49.00 -0.09 0.53 

Posttest 
Experimental 22 47.45 5.39 31.00 53.00 -1.66 3.07 

Control 21 40.38 6.19 27.00 51.00 -0.08 -0.33 

In
te

rp
re

ta
ti

o
n

 

Pretest 
Experimental 22 5.23 2.18 1.00 8.00 -0.47 -1.06 

Control 21 5.43 1.80 2.00 8.00 -0.49 -0.67 

Posttest 
Experimental 22 7.36 1.65 3.00 9.00 -1.28 1.40 

Control 21 6.10 1.70 3.00 9.00 -0.43 -0.62 

E
xp

la
n

at
io

n
 

Pretest 
Experimental 22 4.23 1.51 1.00 6.00 -0.42 -0.71 

Control 21 4.33 0.97 2.00 7.00 0.71 3.38 

Posttest 
Experimental 22 6.00 1.51 1.00 7.00 -2.00 4.67 

Control 21 5.14 0.91 3.00 7.00 -0.31 0.56 

E
v

al
u

at
io

n
 

Pretest 
Experimental 22 3.68 1.09 1.00 5.00 -0.76 0.35 

Control 21 3.81 0.81 2.00 5.00 -0.24 -0.22 

Posttest 
Experimental 22 4.55 0.74 3.00 5.00 -1.34 0.38 

Control 21 4.24 0.83 3.00 5.00 -0.49 -1.36 

In
fe

re
n

ce
 

Pretest 
Experimental 22 4.18 1.40 1.00 6.00 -1.15 0.75 

Control 21 4.43 1.21 2.00 6.00 -0.19 -0.88 

Posttest 
Experimental 22 5.59 0.67 4.00 6.00 -1.43 0.98 

Control 21 4.90 1.00 2.00 6.00 -1.14 2.22 

A
n

al
y

si
s 

Pretest 
Experimental 22 4.09 1.19 2.00 6.00 -0.19 -0.25 

Control 21 4.71 1.35 2.00 6.00 -0.78 -0.46 

Posttest 
Experimental 22 5.73 0.63 4.00 6.00 -2.23 3.90 

Control 21 5.14 1.06 3.00 6.00 -0.86 -0.60 

S
el

f-

re
g

u
la

ti
o

n
 

Pretest 
Experimental 22 12.27 2.88 7.00 16.00 -0.58 -0.78 

Control 21 13.43 3.92 4.00 20.00 -0.08 0.56 

Posttest 
Experimental 22 18.23 1.95 13.00 20.00 -1.20 0.91 

Control  21 14.86 3.24 8.00 20.00 -0.08 -0.22 

When the pretest mean scores of the overall total of critical thinking skills in Table 3 were 

considered, it was determined that the mean score of the experimental group was X̅=33.68 and the mean 

score of the control group was X̅=36.14. The posttest mean scores of the overall total of the critical 

thinking skill were X̅=47.45 in the experimental group and X̅=40.38 in the control group. According to 

the obtained results, the experimental group had the highest posttest mean score for critical thinking 

skill. 
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Results Regarding the Overall Total of The Critical Thinking Skills Test 

Table 4 shows t test results related to the investigation of the difference of the overall pretest-

posttest scores of the critical thinking skills test between experimental and control groups.  

Table 4. T test results Related to the Investigation of the Difference of the Total Pretest-Posttest Scores 

of the Critical Thinking Skills Test between Experimental and Control Groups 

t test Group N Mean df t p 

Critical thinking difference 

(Posttest - Pretest) 

Experimental 22 13.77 
41 9.50 0.00* 

Control 21 4.24 

As is seen in Table 4, pretest-posttest scores of the critical thinking skills test showed a 

statistically significant difference in the experimental and control groups according to t test 

(tcriticalthinkingdifference(41)=9.50. p=0.00. p<0.05; r= 0,82) and this difference can be said to be in favor of the 

experimental group. When the effect value of this difference indicating the effect size of the education 

program was examined, it was observed to be at a high level (r=>0.50). Table 5 shows the results of 

paired samples t test and Wilcoxon test performed to determine whether or not pretest and posttest 

scores of children in the experimental and control groups differed to examine the effectiveness of the 

education program.  

Table 5. Results of Wilcoxon Test and Paired Samples t test for the Difference of the Pretest-Posttest 

Scores of the Experimental and Control Groups Related to the overall Critical Thinking Skills Test 

t test Test n Mean sd t p 

Control 
Pretest 21 36.14 

20 -8.78 0.00 
Posttest 21 40.38 

Wilcoxon Pretest-Posttest n Mean rank Total rank z p 

Experimental 

Negative rank 0 0.00 0.00 

-4.11 0.00 Positive rank 22 11.50 253.00 

Equal 0   

When the Wilcoxon test results in Table 5 were examined, the scores of the children in  

the experimental group showed a significant difference before and after the education program 

(zexperimental=-4,11, p=0.00. p<0.05). When the mean rank and total rank were considered, it was 

determined that this observed difference was in favor of positive ranks, i.e., posttest scores. According 

to Table 5, total scores of the children in the experimental group for the critical thinking skills increased 

after the storyline-based education program. When the paired samples t-test results were examined, the 

scores of the children in the control group showed a significant difference before and after the 

experimental procedure (tcontrol(20)=-3.29, p=0.00. p<0.05). In other words, the scores of the critical 

thinking skills of the children in the control group differed in favor of the posttest. Considering that the 

pretest scores of the overall total of the critical thinking skills test did not show difference, posttest 

pretest score differences showed a difference in favor of the experimental group and the posttest pretest 

scores of the children in the experimental group differed in favor of the posttest scores, it can be asserted 

that the storyline-based education program had a positive effect on the differentiation of total scores of 

the children from the critical thinking skills test.  

Results Regarding the Interpretation Subscale of The Critical Thinking Skills Test 

Table 6 shows the results of the 2*2 ANOVA pattern in the experimental and control groups for 

the pretest-posttest scores of interpretation subscale of the critical thinking skills test. 
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Table 6. ANOVA Analysis Results of the Pretest-Posttest Scores of the Interpretation Subscale of the 

Critical Thinking Skills Test in the Experimental and Control Groups 

Variance Source KT Sd KO F p 

Inter-group      

Group (Experimental-Control) 6.12 1 6.12 1.08 0.31 

Error 232.28 41    

Intra-group      

Measurement (Pretest-Posttest) 42.21 1 42.21 36.33 0.00* 

Group* Measurement 11.60 1 11.60 9.99 0.00* 

Error 47.63 41    

p < 0.05 

As is seen in Table 6, the group (Experimental-Control) effect related to the pretest and posttest 

interpretation scores of the children in the experimental and control groups did not show a significant 

difference (p>0.05). When the measurement (pretest-posttest) effect was considered, a statistically 

significant difference was found between the pretest and posttest interpretation mean scores of the 

children (Fmeasurement(1-41)=36.33; p=0.00<0.05). When the common effect of group*measurement 

performed to determine the effectiveness of the storyline-based education program was considered, it 

was determined that the common effects of repeated measurement (pretest-posttest) factors on 

interpretation scores of the participants in the experimental and control groups were statistically 

significant (Fgroup*measurement(1-41)=9.99; p=0.00<0.05; η2=0.20). This result indicated that the 

storyline-based education program had a positive effect on increasing the interpretation scores of 

children. It was observed that this effect was at a low level (η2=<0.30). When considering the changes in 

the interpretation mean scores (Experimental posttest-pretest=2.13>Control posttest-pretest =0.67), it 

was determined that the increase in the interpretation scores of the children in the experimental group 

was higher than the children in the control group.  

Results Regarding the Explanation Subscale of the Critical Thinking Skills Test 

Table 7 shows the t-test results related to the examination of pretest-posttest difference scores 

of the explanation subscale of the critical thinking skills test in terms of the experimental and control 

groups.  

Table 7. T-Test Results Regarding the Investigation of the Differences between the Pretest-Posttest 

Scores of Explanation Subscale of the Critical Thinking Skills Test In Terms of Experimental and 

Control Groups 

t test Group N Mean df t p 

Explanation difference 

(Posttest - Pretest) 

Experimental 22 1.77 
41 2.83 0.01* 

Control 21 0.81 

As is seen in Table 7, pretest-posttest difference scores of the explanation subscale of the critical 

thinking skills test showed a statistically significant difference between experimental and control 

groups (texplanationdifference(41)=2.83, p=0.01, p<0.05; r=0,44) and this difference can be said to be in favor of 

the experimental group. When the effect value of this difference was examined, it was observed to be at 

a moderate level (r=>0.30). 

Table 8 shows the results of the Wilcoxon test applied to determine whether or not the pretest 

and posttest scores of the children in both experimental and control groups differed.  
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Table 8. Wilcoxon Test Results Related to the Pretest and Posttest Scores of the Explanation Subscale 

of the Critical Thinking Skills Test in the Experimental and Control Groups 

Wilcoxon Posttest-Pretest n Mean rank Total rank z p 

Experimental 

Negative rank 0 0.00 0.00 

-3.87 0.00 Positive rank 19 10.00 190.00 

Equal 3   

 

Control 

Negative rank 2 7.50 15.00 

-3.12 0.00 Positive rank 15 9.20 138.00 

Equal 4   

When the Wilcoxon test results in Table 8 were examined, the scores of the children  

in the experimental group before and after the education program showed a significant difference 

(zexperimental=-3.87, p=0.00. p<0.05). When the mean rank and total rank were considered, this observed 

difference was in favor of positive ranks, that is, in favor of posttest scores. The explanation subscale 

scores of the children in the experimental group increased after the education program. Similarly, when 

the Wilcoxon test results were examined, the scores of children in the control group before and after the 

education program showed a significant difference (zcontrol=-3.12, p=0.00. p<0.05). In other words, the 

explanation subscale scores of the children in the control group differed in favor of the posttest. When 

considering the results, it can be asserted that the storyline-based education program had a positive 

effect on the differentiation of the scores obtained by the children from the explanation subscale of the 

test.  

Results Regarding the Evaluation Subscale of the Critical Thinking Skills Test  

Table 9 shows the results of the 2*2 ANOVA pattern in the experimental and control groups for 

the pretest-posttest scores of evaluation subscale of the critical thinking skills test.  

Table 9. ANOVA Analysis Results of the Pretest-Posttest Scores of the Evaluation Subscale of the 

Critical Thinking Skills Test in the Experimental and Control Groups 

Variance Source KT Sd KO F p 

Inter-group      

Group (Experimental -Control) 0.17 1 0.17 0.15 0.70 

Error  48.41 41    

Intra-group      

Measurement (Pretest-Posttest) 8.97 1 8.97 24.74 0.00* 

Group*Measurement 1.02 1 1.02 2.80 0.10 

Error 14.87 41    

p < 0.05 

As is seen in Table 9, the group (experimental-control) effect of evaluation subscale of the critical 

thinking skills test was not statistically significant (p>0.05). This result indicated that the evaluation 

levels of the children did not differ between the groups (experimental-control) without the 

discrimination of pretest and posttest. When the measurement (pretest-posttest) effect was considered, 

a statistically significant difference was obtained between the pretest and posttest mean scores of the 

children (Fmeasurement(1-41)=24.74; p=0.00<0.05). According to the result, it can be said that the evaluation 

levels of all the children without group (experimental-control) discrimination changed significantly 

according to the measurements (pretest-posttest). When the group*measurement common effect 

conducted to determine the effectiveness of the education program was considered, it was determined 

that the common effects of the repeated measurement (pretest-posttest) factors on the evaluation  

levels of the students in the experimental and control groups were not statistically significant 

(Fgroup*measurement(1-41)=2.80; p=0.00>0.05). This result indicated that the education did not have any 

significant effect on increasing the evaluation skills of the children.  
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Results Regarding the Inference Subscale of the Critical Thinking Skills Test 

Table 10 shows t test results regarding the investigation of the difference of the pretest-posttest 

scores of the inference subscale of the critical thinking skills test between the experimental and control 

groups. 

Table 10. Mann Whitney U Test Results Regarding the Investigation of the Difference of the Pretest-

Posttest Scores of the Inference Subscale of the Critical Thinking Skills Test in the Experimental and 

Control Groups 

Mann Whitney U Test Group N Mean rank Total rank U p 

Inference difference  

(Posttest-Pretest) 

Experimental 22 27.64 608.00 
107.00 0.00* 

Control 21 16.10 338.00 

As seen in Table 10, a statistically significant difference was observed between the experimental 

and control groups in terms of pretest-posttest difference scores of the inference subscale of the critical 

thinking skills test (Uinferencedifference=107.00. p=0.00. p<0.05; r=0,49). In other words, it can be asserted that 

the pretest-posttest difference scores showed a difference between experimental and control groups and 

this difference was in favor of the experimental group. When the effect value of this difference was 

examined, it was observed to be at a moderate level (r=>0.30). Table 11 shows the results of the paired 

samples t test and Wilcoxon test applied to investigate whether or not the pretest and posttest scores of 

the children in the experimental and control groups differed.  

Table 11. The Results of Paired Samples t test and Wilcoxon Test for the Difference of the Pretest-

Posttest Scores of the Experimental and Control Groups in the Inference Subscale of the Critical 

Thinking Skills Test. 

t test Test n Mean sd t p 

Experimental 
Pretest 22 4.18 

21 -6.56 0.00 
Posttest 22 5.59 

Wilcoxon Posttest-Pretest n Mean rank Total rank z p 

Control 

Negative rank 0 0.00 0.00 

-3.16 0.00 Positive rank 10 5.50 55.00 

Equal 11   

When the paired samples t test results in Table 11 were examined, the scores of the children in 

the experimental group before and after the storyline-based education showed a significant difference 

(texperiment(21)=-6.56, p=0.00. p<0.05). In other words, the scores of the children in the experimental group 

from the inference subscale of the critical thinking skills test increased after the education program. 

When Wilcoxon test results were examined, the scores of the children in the control group showed a 

significant difference before and after the education (zcontrol=-3.16, p=0.00. p<0.05). When the mean rank 

and total rank were considered, this observed difference was seen to be in favor of positive ranks, that 

is, in favor of posttest scores. When the results were taken into consideration, it can be asserted that the 

education program had a positive effect on the differentiation of the scores obtained by the children 

from the inference subscale of the test.  

Results Regarding the Analysis Subscale of the Critical Thinking Skills Test 

Table 12 shows t test results related to the investigation of the difference between the pretest-

posttest scores of the analysis subscale of the critical thinking skills test.  

Table 12. t test results Related to the Investigation of the Difference of the Pretest-Posttest Scores of 

Analysis Subscale of the Critical Thinking Skills Test in the Experimental and Control Groups 

t test Group N Mean df t p 

Analysis difference 

(Posttest - Pretest) 

Experimental 22 1.64 
41 3.87 0.00* 

Control 21 0.43 
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As is seen in Table 12, pretest-posttest difference scores of the analysis subscale of the critical 

thinking skills test showed a statistically significant difference between the experimental and control 

groups (tanalysisdifference(41)=3.87, p=0.00. p<0.05; r=0,51). In other words, it can be asserted that the pretest-

posttest difference scores show a difference between the experimental and control groups and this 

difference was in favor of the experimental group. When the effect value of this difference was 

examined, it was observed to be slightly above a moderate level (r=>0.30). Table 13 shows the results of 

the paired samples t test and Wilcoxon test applied to investigate whether or not the pretest and posttest 

scores of the children in both experimental and control groups showed a difference in order to 

investigate the effectiveness of the education program.  

Table 13. Results of Paired Samples t Test and Wilcoxon Test for the Related Samples for the 

Differences of the Pretest-Posttest Scores of the Experimental and Control Groups in the Analysis 

Subscale of the Critical Thinking Skills Test 

T test Test n Mean sd t p 

Control 
Pretest 21 4.71 

20 -3.29 0.00 
Posttest 21 5.14 

Wilcoxon Posttest-Pretest n Mean rank Total rank z p 

Experimental 

Negative rank 0 0.00 0.00 

-3.59 0.00 Positive rank 16 8.50 136.00 

Equal 6   

When the Wilcoxon test results in Table 13 were analyzed, it was observed that the scores of the 

children in the experimental group before and after the education program showed a significant 

difference (zexperimental=-3.59, p=0.00. p<0.05). When the mean rank and total rank were considered, it was 

seen that this difference was in favor of positive ranks, that is, in favor of posttest scores. The analysis 

subscale scores of the children in the experimental group increased after the education program. When 

the paired samples t test results were examined, the scores of the children in the control group showed 

a significant difference before and after the education program (tcontrol(20)=-3.29, p=0.00. p<0.05). In other 

words, the analysis subscale scores of the children in the control group differed in favor of the posttests. 

When the results were considered, it can be asserted that the storyline-based education program had a 

positive effect on the differentiation of the scores obtained by the children from the analysis subscale of 

the test.  

Results Regarding the Self-regulation Subscale of the Critical Thinking Skills Test 

Table 14 shows the results of the 2*2 ANOVA pattern in the experimental and control groups 

for the pretest-posttest scores of self-regulation subscale of the critical thinking skills test.  

Table 14. ANOVA Results of the Pretest-Posttest Scores of the Self-regulation Subscale of the Critical 

Thinking Skills Test in the Experimental and Control Groups 

Variance Source KT Sd KO F p 

Intergroup      

Group (Experimental-Control) 26.34 1 26.34 1.56 0.22 

Error  693.89 41    

Intragroup      

Measurement (Pretest-Posttest) 292.84 1 292.84 153.83 0.00* 

Group*Measurement  110.04 1 110.04 57.81 0.00* 

Error 78.05 41    

p < 0.05 

As is seen in Table 14, the group (Experimental-Control) effect for the pretest and posttest self-

regulation scores of the children in the experimental and control groups did not show a statistically 

significant difference (p>0.05). This result indicated that the self-regulation pretest and posttest scores 

of the children did not differ between the groups (Experimental-Control). When the measurement 
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(pretest-posttest) effect was considered, a statistically significant difference was obtained between the 

pretest and posttest self-regulation mean scores of the children (Fmeasurement(1-41)=153.83; p=0.00<0.05). 

According to the result, self-regulation scores of all of the children can be said to change significantly in 

terms of the measurements (pretest-posttest) without making group discrimination (Experimental-

Control). When the common effect of group*measurement conducted to determine the effectiveness of 

the education program was considered, it was determined that the common effects of the repeated 

measurement (pretest-posttest) factors on the self-regulation scores of the children in the experimental 

and control groups were statistically significant (Fgroup*measurement(1-41)=57.81; p=0.00<0.05; η2=0.59). This 

result showed that the storyline-based education program was an effective factor in increasing 

children's self-regulation scores. It was observed that this effect was above the moderate  

level (η2=>0.50). When the change in the self-regulation mean scores was considered  

(Experimentalposttest-pretest=5.96 > Controlposttest- pretest =1.43), it was found that the self-regulation scores of 

the children in the experimental group had a higher increase compared to the children in the control 

group.  

Results About the Retention of the Storyline-based Education Program  

In the study, CTTC applied as the pretest and posttest was applied again to the experimental 

group two weeks after the posttest. Table 15 shows the results of One-way ANOVA for the Repeated 

Measures and Friedman Test applied to determine whether or not the differences between the pretest, 

posttest and retention test mean scores obtained by the children in the experimental group from the 

interpretation, explanation, evaluation, inference, analysis, self-regulation subscales of the critical 

thinking skills test and from the overall test were significant.  

Table 15. Results of Friedman Test and One-Way ANOVA Related to the Pretest, Posttest, and 

Retention Test Scores of the Children in the Experimental Group from the overall CTTC and its 

Subscales 

Friedman Test Test n Mean rank Sd 𝝌𝟐 p 
Significant 

Difference 

        

Overall Total 

Pretest 22 1.00 

2 

   

Posttest 22 2.09 42.29 0.00* 3>1. 2>1. 3>2 

Retention test 22 2.91    

Explanation 

Pretest 22 1.11  

36.40 0.00* 3>1. 2>1 Posttest 22 2.30 2 

Retention test 22 2.59  

Evaluation 

Pretest 22 1.41  

20.12 0.00* 3>1. 2>1 Posttest 22 2.20 2 

Retention test 22 2.39  

Inference 

Pretest 22 1.16  

35.62 0.00* 3>1. 2>1 Posttest 22 2.36 2 

Retention test 22 2.48  

Analysis 

Pretest 22 1.23  

32.44 0.00* 3>1. 2>1 Posttest 22 2.32 2 

Retention test 22 2.45  

ANOVA 
Variance 

Source 
KT Sd KO F p 

Significant 

Difference 

Interpretation 

Measurement  74.82 2 37.41 

31.10 0.00 3>1. 2>1 Error  50.52 42 1.20 

Total  138.34   

Self-regulation 

Measurement  558.51 2 279.11 

132.53 0.00 3>1. 2>1. 3>2 Error  88.46 42 2.11 

Total  646.97   
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According to Table 15, it was observed that the difference between the posttest (𝑋̅𝑆 = 7,36) and 

retention test scores (𝑋̅𝐾 = 7,59) in interpretation subscale of CTTC was not significant; the difference 

between the posttest ((𝑆𝑂𝑆 = 2.30) and retention test scores (𝑆𝑂𝐾 = 2.59) in the explanation subscale was 

not significant; difference between the posttest (𝑆𝑂𝑆 = 2.36) and retention test scores (𝑆𝑂𝐾 = 2.48) in the 

inference subscale of the test was not significant, and there was no significant difference between the 

posttest (𝑆𝑂𝑆 = 2.32) and retention test mean scores (𝑆𝑂𝐾 = 2.45) in the analysis dimension. This result 

showed that the storyline-based education program kept its effect. It was observed that the difference 

between the posttest (𝑆𝑂𝑆 = 2.30) and retention test scores (𝑆𝑂𝐾 = 2.59) in the self-regulation subscale 

of the test was significant and there was a significant difference between the posttest ( 𝑋̅𝑆 = 18.23) and 

retention test mean scores (𝑋̅𝐾 = 18.64) related to the CTTC total score. This result showed that the effect 

of the program increasingly continued for CTTC overall and self-regulation subscale. 

Discussion, Conclusion and Suggestions 

In accordance with the results of the study investigating the effect of the storyline-based 

education program on the critical thinking skills of preschool children, the storyline-based education 

program was determined to have a positive effect on the interpretation, explanation, inference, analysis, 

self-regulation skills and the general critical thinking skill levels of the children. The storyline-based 

education program caused a score increase in the evaluation subscale of the critical thinking skills but 

it did not cause a significant difference. This can be explained with the fact that the evaluation is more 

comprehensive and a difficult-to-acquire skill. When examining the evaluation subscale in terms of 

Bloom’s taxonomy; it is observed to be one of the skills that is more difficult and time-consuming to 

gain in the taxonomy (Bümen, 2006).  

 When the literature on this subject is examined, it is seen in the studies that the critical thinking 

skills of the children can be improved by using difference methods (Akköse, 2008; Bodur, 2010; 

Chandra, 2008; Demir, 2006; Dovigo, 2016; Duran & Dökme, 2016; Karadağ & Demirtaş, 2018; Koç, 2007; 

Tonus, 2012). When examining this matter from interpretation and explanation skills, being the 

subscales of critical thinking as examined in this study, Karadağ and Demirtaş (2018) found that the 

“Philosophy with Children” education program positively affected the development of language and 

cognitive skills of preschool children in the context of critical thinking skills. In the study by Dovigo 

(2016), it was found that the argumentation technique might be used in developing the discussion skills 

of preschool children and the explanation skill, which is among the subscales of critical thinking. On 

the other hand, Tonus (2012) investigated the effect of argumentation technique on critical thinking 

skills of children residing in different regions and determined that the argumentation technique did not 

cause a significant effect on interpretation skills of the children residing in shantytown but affected 

positively interpretation skills of the children residing in the city center. In the study by Demir (2006), 

it was determined that the “training program of social studies“ improved interpretation and 

explanation skills, being subscales of critical thinking, in children attending fourth and fifth grades. As 

a result of the study by Bodur (2010) examining the effect of content-based critical thinking education 

on the critical thinking skills of children, it was determined that content-based critical thinking 

education increased children’s use of interpretation skills, which are among critical thinking strategies 

they use in the classroom. As a result of the study conducted by Koç (2007) to investigate the 

effectiveness of traditional learning methods and active learning methods on children’s critical thinking 

skills, it was stated that children used explanation skills more in cases where active learning methods 

were used. When examining the evaluation subscale of critical thinking, it was observed that the related 

studies had similarities with the results obtained from the present study. Demir (2006) determined that 

the training program of social studies did not create a significant difference in evaluation subscale, one 

of critical thinking skills of fourth-grade children. In the study by Bodur (2010) it was found that content-

based thinking education developed the evaluation skill as a critical thinking strategy at moderate level. 

Tozduman Yaralı and Güngör Aytar (2018) examined critical thinking skills in terms of gains in the 

MoNE (Ministry of National Education) Preschool Education Curriculum and determined that least 

involved skills in the curriculum were analysis and evaluation.  
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When examining analysis and inference subscales of critical thinking, Chandra (2008) 

conducted a study with preschool children using Vygotskian approach to examine the effect of mother-

child interaction on critical thinking skills of children and determined that the mother-child interaction 

affected positively critical thinking skills in the preschool period by improving reasoning skill of 

children. Similarly, Murphy et al. (2014) also revealed that parent-child interaction was important in 

development of inference and critical-analytic thinking skill of children. Akköse (2008) found that 

creative drama had a positive effect on preschool children’s skills of establishing a cause-effect 

relationship for natural events during scientific activities. In the study conducted by Ayvacı (2010) for 

preschool children, it was found that activities based on scientific process skills developed the inference 

skills of children. Duran and Dökme (2016) found that the inquiry-based learning approach improved 

all the subscales of critical thinking including analysis subscale. 

When considering critical thinking with the self-regulation subscale; Butler, Pentoney, and 

Bong (2017) compared intelligence and critical thinking skill in terms of their predictive effect on life 

events in their study. As a result of their study, they found that critical thinking had a greater predictive 

effect on life events than intelligence and individuals with higher critical thinking skill and intelligence 

scores reported fewer negative life events compared to individuals with lower scores. Based on their 

study results, Butler et al. (2017) stressed that critical thinking was a teachable skill and indicated that 

negative life events could be prevented by bringing critical thinking skills in individuals. In their study, 

Fernández-Santín and Feliu-Torruell (2020) used the Regio Emilia philosophy to develop the critical 

thinking skills of preschool children. As a result of their study, they revealed that critical thinking might 

be developed in early childhood by playing games, making decisions, trying, reflecting, discussing to 

obtain results and expressing art in various ways. It is believed that the Regio Emilio philosophy with 

its child-sensitive atmosphere enabling children to express themselves in various ways, provides the 

necessary climate for critical thinking. In the study by Davis-Seaver (1994) aiming to determine in which 

environments children mostly used the critical thinking skills, it was found that children used the 

critical thinking skills mainly out of school time. They explained this result of the study with the fact 

that children use the thinking processes more actively outside school and the thinking processes were 

under their control. Thus, it can be asserted that while democratic and unstructured environments 

where children can control their learning, pave the way for developing the critical thinking skills of 

children, traditional school curricula restrict the opportunities of structuring thinking and mental 

relationships (Causey, 2016). Because critical thinking skills develop in a democratic trust environment 

where the individual is appreciated (Bookfield, 1987; Hart, 2016; Williams Howe, 2016). When assessing 

the effect size according to the results of the study, it was seen that the storyline-based education method 

highly affected critical thinking skills of the children with all subscales. In addition, it was determined 

that there was an effect size above moderate in the analysis and self-regulation subscale of critical 

thinking, a moderate effect size in the explanation and inference subscales; and a low effect size in the 

interpretation subscale. The fact that the lowest effect size was observed in the interpretation subscale 

can be explained with a relative increase in the interpretation scores of the children in the experimental 

and control groups after the education program, compared to the other subscales. And the fact that the 

effect size was above moderate in the analysis and self-regulation subscales can be explained with the 

more content of the education program to support these subscales. The high effect size revealing for the 

general total of critical thinking skill indicates sufficiency of the storyline-based education program and 

its effectiveness on critical thinking skill. 

As a result of this study, it was concluded that the education program prepared with storyline 

method was effective on the critical thinking skills of five-year-old children. The theoretical limitation 

of the study is that the critical thinking skills of the children were examined within the context of six 

subscales/skills (interpretation, explanation, evaluation, inference, analysis, and self-regulation) 
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prepared under the leadership of Facione (1990). Methodological limitation of the study is that the 

critical thinking skills of the children were assessed by using “Critical Thinking Skills Test for 5-6-year-

old children” and the children in the study group could not be randomly assigned. In addition, one of 

the limitations on the method was that the retention test application could not be delayed more and it 

was performed two weeks after the application of the posttest as the closing date of schools was 

08.06.2018. It can be recommended for further studies to assess critical thinking skills of children 

residing in different regions to be selected via random method by using various assessment tools. 

Additionally, when the results of the study were taken into account, it can be recommended to  

➢ Conduct studies based on parent-child interaction in order to develop critical thinking skills of 

children attending a preschool education institution.  

➢ Investigate the effect of education programs to be developed within the scope of interactive 

reading activities or philosophy studies with children, on critical thinking skills of children.  

➢ Carry out in-class activity observations in preschool classrooms to determine which strategies 

and methods are used in the classrooms in order to determine how teachers support the critical 

thinking skills of the children, 

➢ Conduct studies on how the critical thinking skills of children from different educational grades 

affect the educational process (academic achievement, social skills, etc.),  

➢ Conduct studies examining how the critical thinking skills in early childhood predict the 

developmental areas in the next years of life via longitudinal studies. 

  



Education and Science 2021, Vol 46, No 205, 137-159 K. Tozduman Yaralı & F. A. Güngör Aytar 

 

157 

References 

Ahlquist, S. (2016). Teaching young learners through Storyline: 'The more fun it is, the more you learn!'. 

Modern English Teacher, 1, 62-75. 

Akköse, E. E. (2008). Okulöncesi eğitimi fen etkinliklerinde doğa olaylarının neden sonuç ilişkilerini 

belirlemede yaratıcı dramanın etkililiği. Yaratıcı Drama Dergisi, 3(6), 7-24. 

Ayvacı, H. Ş. (2010). Okul öncesi dönem çocuklarının bilimsel süreç becerilerini kullanma yeterliliklerini 

geliştirmeye yönelik pilot bir çalışma. Necatibey Faculty of Education Electronic Journal of Science & 

Mathematics Education, 4(2), 1-24. 

Başarer, D. (2017). Bir düşünme türü olarak mantıksal düşünme. Akademik Sosyal Araştırmalar Dergisi, 

5(41), 433-442. 

Bell, S. (2007). The flexibility of the topic approach. The Netherlands: national institute for curriculum 

development. Report of the Seminar of Topic Based Approaches to Learnig and Teaching in Primary 

Education. 

Bell, S. (2010). Project-based learning for the 21st century: Skills for the future. The clearing house: A 

Journal of Educational Strategies, 83(2), 39-43. 

Beyer, B. K. (1987). Practical strategies for the teaching of thinking. Boston: Allyn and Bacon. 

Bodrova, E., & Leong, D. J. (2013). Zihin araçları: Erken çocukluk eğitiminde Vygotsky yaklaşımı (G. Haktanır 

,Ed.). Ankara: Anı Yayıncılık. 

Bodur, H. (2010). İlköğretim ikinci sınıf hayat bilgisi dersinde içerik temelli eleştirel düşünme öğretiminin 

öğrencilerin eleştirel düşünme becerilerine etkisi (Unpublished master’s thesis). Selçuk University, 

Konya. 

Bookfield, D. D. (1987). Developing critical thinkers: Challenging adultss to explore alternative ways of thinking 

and acting. San Francisco: Jossey-Bass Publishers. 

Bredekamp, S. (2015). Kültürel ve dilsel farklılıkları benimseme (Z. Öztürk, Trans.). In Z. İnan & T. İnan 

(Ed.), Erken çocukluk eğitiminde etkili uygulamalar (pp. 170-203). Ankara: Nobel. 

Butler, H. A., Pentoney, C., & Bong, M. P. (2017). Predicting real-world outcomes: Critical thinking 

ability is a better predictor of life decisions than intelligence. Thinking Skills and Creativity, 25, 38-

46. 

Bümen, N. T. (2006). Program geliştirmede bir dönüm noktası: Yenilenmiş Bloom Taksonomisi. Eğitim 

ve Bilim, 32(142), 3-14. 

Büyüköztürk, Ş. (2011). Deneysel desenler: Öntest sontest kontrol gruplu desen ve veri analizi. Ankara: Pegem 

Akademi Yayıncılık. 

Büyüköztürk, Ş., Kılıç Çakmak, E., Akgün, Ö. E., Karadeniz, Ş., & Demirel, F. (2018). Bilimsel araştırma 

yöntemleri. Ankara: Pegem Akademi Yayıncılık. 

Causey, C. B. (2016). Exploring scientific reasoning in preschool children (Doctoral dissertation). Retrieved 

from ProQuest Dissertations and Theses database (UMI No. 10149553). 

Chandra, J. S. (2008). A Vygotskykian perspective on promoting critical thinking in young children through 

mother-child interaction (Unpublished doctoral dissertation). Murdoch University, Perth. 

Collier, E., Guanther, T., & Veerman, C. (2002). Developing critical thinking skills through a variety of 

instructional strategies (Unpublished master’s thesis). Saint Xavier University, Chicago, Illinois. 

Retrieved from https://files.eric.ed.gov/fulltext/ED469416.pdf 

Creswell, J. (1997). Creating worlds constructing meaning: The Scottish Storyline Method. Potsmouth, NH: 

Heinemann. 

Daniel, M., & Auriac, M. (2011). Philosopy, critical thinking and philolophy for children. Educational 

Philosophy and Theory, 43(5), 415-435. 



Education and Science 2021, Vol 46, No 205, 137-159 K. Tozduman Yaralı & F. A. Güngör Aytar 

 

158 

Davis-Seaver, J. (1994). Critical thinking in young childeren (Doctoral dissertation). Retrieved from 

ProQuest Dissertations and Theses database (UMI No. 9520525). 

Davis-Seaver, J., Smith, T., & Leflore, D. (2003). Constructivism: A path to critical thinking in early 

childhood. International Journal of Scholarly Academic Intellectual Diversity, 7(1), 1-7. 

Demir, M. K. (2006). İlköğretim dördüncü ve beşinci sınıf öğrencilerinin sosyal bilgiler derslerinde eleştirel 

düşünme düzeylerinin çeşitli değişkenler açısından incelenmesi (Unpublished doctoral dissertation). 

Gazi University, Ankara. 

Demirel, Ö. (1999). Kuramdan uygulamaya eğitimde program geliştirme. Ankara: Pegem. 

Dewey, J. (1933). How we think: A restatement of the relation of reflective thinking to the educative process. 

Boston: MA: Heath. 

Dovigo, F. (2016). Argumentation in preschool: A common ground for collaborative learning in early 

childhood. European Early Childhood Education Research Journal, 24(6), 818-840. 

Duran, M., & Dökme, İ. (2016). The effect of the inquiry-based learning approach on student's critical-

thinking skills. Eurasia Journal of Mathematics, Science & Technology Education, 12(12), 2887-2908. 

Ennis, R. H. (1985). A logical basis for measuring critical thinking skills. Educational Leadership, 43(2), 44-

48. 

Ennis, R. H. (1989). Critica thinking and subject specificity: Clarification and needed research. 

Educational Researcher, 18(4), 3-10. doi:10.3102/0013189X018003004 

Epstein, A. S. (1993). Training for quality: Improving early childhood programs through systematic inservice 

training. Ypsilanti, Mich.: High/Scope Press. 

Facione, P. A. (1990). Critical thinking: A statement of expert consensus for purposes of educational assesment 

and instruction-executive summary-The Delphi Report. Retrieved from 

https://www.researchgate.net/publication/242279575 

Facione, P. A. (1992). Critical thinking: What it is and why it counts. Retrieved from 

https://www.researchgate.net/publication/251303244 

Fernández-Santín, M., & Feliu-Torruella, M. (2020). Developing critical thinking in early childhood 

through the philosophy of Reggio Emilia. Thinking Skills and Creativity, 37, 1-10. 

Florea, N. M., & Hurjui, E. (2015). Critical thinking in elementary school children. Procedia-Social and 

Behavioral Sciences, 180, 565-572. 

Gürkaynak, İ., Üstel, F., & Gülgöz, S. (2003). Eleştirel düşünme. İstanbul: Eğitim Reformu Girişimi. 

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (2010). Multivariate data analysis. 

Englewood Cliffs, NJ: Pearson‐Prentice‐Hall. 

Halpern, D. F. (2003). Thoughts and knowledge: An introduction to critical thinking. New Jersey-London: 

Lawrence Erlbaum Associates. 

Harkness, S. (1997). The storyline method: How it all began. In J. Creswell (Ed.), Creating words, 

constructing meaning: The Scottish Storyline Method (pp. xiii-xvii). Potsmouth: NH: Heinemann. 

Harkness, S. (2007). Storyline-an approach to effective teaching and learning. In S. Bell, G. White, & S. 

Harkness (Eds.), Storyline: Past, present and future (pp. 19-26). Glasgow: Enterprising Careers. 

Hart, R. A. (2016). Çocukların katılımı (T. Şener Kılınç, Trans.). Ankara: Nobel Yayıncılık. 

Heyman, G. D. (2008). Children's critical thinking when learning from others. Current Directions in 

Psychological Science, 17(5), 344-347. 

Karadağ, F., & Demirtaş, V. Y. (2018). Çocuklarla felsefe öğretim programı’nın okul öncesi dönemdeki 

çocukların eleştirel düşünme becerileri üzerindeki etkililiği. Eğitim ve Bilim, 43(195), 19-40. 

doi:10.15390/EB.2018.7268 

Koç, C. (2007). Aktif öğrenmenin okuduğunu anlama, eleştirel düşünme ve sınıf içi etkileşim üzerindeki etkileri 

(Unpublished doctoral dissertation). Dokuz Eylül University, İzmir. 



Education and Science 2021, Vol 46, No 205, 137-159 K. Tozduman Yaralı & F. A. Güngör Aytar 

 

159 

Kuhn, D. (1999). A developmental model of critical thinking. Educational Researcher, 28(2), 16-26. 

León, J. M. (2015). A baseline study of strategies to promote critical thinking in the preschool classroom. 

GIST Education And Learning Research Journal, 10, 113-127. 

Lewis, A., & Smith, D. (1993). Defining higher order thinking. Theory into Practice, 32(3), 131-137. 

Lipman, M. (1988). Critical thinking - what can it be. Educational Leadership, 46(1), 38-43. 

Lone, J. M. (2017). Filozof çocuk. İstanbul: Solo Unitas.  

Louca, E. P. (2008). Metacognition and theory of mind. Newcastle, UK: Cambridge Scholars Publishing. 

Miles, M. B., & Huberman, A. M. (2015). Nitel veri analizi (S. Akbaba Altun & A. Ersoy, Ed. & Trans.). 

Ankara: Pegem. 

Ministry of National Education. (2013). Okul öncesi eğitim programı. Ankara: MEB. 

Murphy, P. K., Rowe, M. L., Ramani, G., & Silverman, R. (2014). Promoting critical-analytic thinking in 

children and adolescents at home and in school. Educational Psychology Review, 26(4), 561-578. 

Nosich, G. M. (2016). Eleştirel düşünme ve disiplinler arası eleştirel düşünme rehberi (B. Aybek, Trans.), 

Ankara: Anı. 

Oğuz, V., & Köksal Akyol, A. (2015). Problem Çözme Becerisi Ölçeği (PÇBÖ) geçerlik ve güvenirlik 

çalışması. Çukurova University Faculty of Education Journal, 44(1), 105-122. 

Potts, B. (1994). Strategies for teaching critical thinking. Practical Assessment, Research & Evaluation, 4(1), 

3. 

Scheau, I. (2012). The influence of critical thinking on pupil’s development and at the level of didactic 

activities. Procedia-Social and Behavioral Sciences, 51(3), 552-556. 

Solstad, A. G. (2006, October). Storyline–a Strategy for Active Learning and Adapted Education-a partnership 

project between teacher education and practice schools. In 31st Annual ATEE Conference (pp. 21-25), 

Bodø University College, Nordland. 

Şahhüseyinoğlu, D. (2010). Children as researchers: A report from 6 year old Turkish students 

‘science’classroom. Procedia-Social and Behavioral Science, 2(2), 5152-5156. 

Tepetaş Cengiz, G. Ş. (2015). Öyküleştirme yöntemi. In M. Gönen (Ed.), Çocuk edebiyatı (pp. 265-284). 

Ankara: Eğiten Kitap. 

Tonus, F. (2012). Argümantasyona dayalı öğretimin ilköğretim öğrencilerinin eleştirel düşünme ve karar verme 

becerileri üzerine etkisi (Unpublished master’s thesis). Hacettepe University, Ankara. 

Tozduman Yaralı, K. (2019a). Gelişimsel açıdan eleştirel düşünme ve çocuklarda eleştirel düşünmenin 

desteklenmesi. Pamukkale Üniversitesi Eğitim Fakültesi Dergisi, 48, 454-479. 

Tozduman Yaralı, K. (2019b). Okul öncesi çocukların eleştirel düşünme becerilerine öyküleştirme yöntemine 

dayalı eğitim programının etkisi (Unpublished doctoral dissertation). Gazi University, Ankara. 

Tozduman Yaralı, K., & Güngör Aytar, F. A. (2018, Mayıs). Eleştirel düşünme perspektifinden okul öncesi 

eğitim programı. Paper Presented at V. Uluslararası Avrasya Eğitim Bilimleri Kongresi, Akdeniz 

Üniversitesi, Antalya. Retrieved from https://ejercongress.org/2018/ 

Tozduman Yaralı, K., & Güngör Aytar, F. A. (2020). The critical thinking skills test for 5-6 year-old 

children (CTTC): A study of validity and reliability. Elementary Education Online, 19(3), 1439-1449. 

Whitsed, N. (2004). Learning and teaching. Health Information & Libraries journal, 21(1), 74-77. 

Williams Howe, C. (2016). How to raise critical thinkers in a world that desperately needs them. Retrieved 

from http://www.parent.com 

Yaşar, Ş. (1998). Yapısalcı kuram ve öğrenme-öğretme süreci. Anadolu Üniversitesi Eğitim Fakültesi 

Dergisi, 8(1-2), 65-75. 

Yiğit, E. Ö., & Erdoğan, T. (2008). Sosyal bilgiler dersinde uygulanan öyküleştirme yönteminin 

ilköğretim altıncı sınıf öğrencilerinin yaratıcı düşünme düzeylerine etkisi. Çukurova Üniversitesi 

Sosyal Bilimler Enstitüsü Dergisi, 17(3), 399-416. 


