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Abstract

21st-century learners live more digitally and work with a fuzzy mind. Together with this century, we deal with
individuals with new and different thinking styles. The current situation affects the thinking skills of high school
students during a critical period such as adolescence. This effect forces us to ask the question. Is there a
relationship between high school students' critical thinking dispositions and reflective thinking skills? Therefore,
the purpose of this study is to determine the relationship between high school students' critical thinking
dispositions and reflective thinking skills in terms of some demographic variables. This study, which was
designed in a descriptive survey model, was conducted with 388 participants in a high school in the Kartal
district of Istanbul in 2019/2020 academic year. In research, personal information form, California critical
thinking dispositions inventory and reflective thinking level scale was used as data collection tools. The data
obtained were analysed by the SPSS program and then analysed and interpreted the results. The analysis of the
data was used Spearman correlation coefficient, point biserial correlation, Mann Whitney U test and Kruskal
Wallis H Test. According to the findings, there is a positive and intermediate relationship between critical
thinking dispositions and reflective thinking skills. In addition to this, critical thinking dispositions differ in
terms of field, reading frequency, web usage purpose and academic level perception of the participants.
Reflective thinking skills differ in terms of field, gender, reading frequency, web usage purpose and academic
level perception of the participants.
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Introduction
High school age is a period that includes adolescence in which students step from childhood to youth.
Through thinking styles, individuals exhibit one of the behaviours of decision-making, planning,
problem-solving, judging or taking action. (Egmir& Giirbiiz, 2018). Individuals who can critically
think seek solutions by questioning the situations they face. (Epstein&Kernberger, 2006). Effective
use of thinking styles is important in solving the problems we face in our daily lives. With critical
thinking, individuals can choose which of the information is useful and make their own decision.

The word “critical" derives from two Greek words “criticos™ and “criterion." "Criticos” means
discerning judgments and “criterion” means standards. In broad outline, the word means the
development of "discerning judgment based on standards" (Ozmen, 2006). Facione (2007) defines
critical thinking as a rationale, which has a purpose such as solving a problem, interpreting what
something, means etc. He also introduces an important aspect of critical thinking. That is to say, that
"critical thinking" is not a competition but a collaborative effort (Facione, 2007). John Dewey defined
modern thinking in critical thinking. In his definition of reflective thinking, Dewey defines critical
thinking as in the light of active, persistent, opposing views or supporting evidence, and identifies the
development of careful thinking, without the prejudice of belief or knowledge (Fisher, 2001). Critical
thinking is a unique way of thinking. An individual, who has systematic thinking and habit,
intellectual lowbrow, empathy, open-mindedness, and courage, examines the facts in intellectual
integrity. To put intellectual standards or criteria in the thought e.g. to define the reasons for the
criteria, to give the idea to success or the evaluation step, to specify precise, accurate, relevant, deep,
meticulous, adequate, open standards). To support the structuring of thinking, to be aware of the
components of rational thinking, to transform any component into a disciplined process, to bring
standards to thinking, to evaluate the process by the continuous review, to use criteria for this purpose
are the things to decide on the effectiveness thinking. (Rudd, 2007). Ennis (2011) listed the
characteristics of the critical thinker as follows:

A critical thinker is open-minded and gives importance to alternatives.
Wants to have knowledge.

Evaluates the reliability of resources.

Reveals causes, assumptions and results.

Asks appropriate descriptive questions.

Judges the nature of a judiciary, including reasons, assumptions, evidence, and degrees of support for
conclusions.

Questions the truth in a fair way, takes a logical position about an event or belief and can improve this
position.

Plausibly formulates hypotheses.

Manages and plans experiences.

Defines the concepts in context.

Presents the results carefully when promised.
Integrates all the above aspects of critical thinking.

Kokdemir (2000) stated the characteristics of individuals with critical thinking skills as follows:
people with critical thinking skills have effective communication language, can measure the reliability
of resources, have the ability to ask effective questions, have metacognition, discriminate prejudice,
and recognize cognitive errors (cited in Korkmaz,2018).

Students need to know how to use the information given to them. In particular, high school students
can benefit from the functional use of information while preparing for academic life. (Korkmaz&
Yesil, 2009). For the critical thinking process to proceed correctly, the individual should take
responsibility for the thinking process, monitor, and evaluate this process. (Aryani, Rais&Wirevan,
2018). Being aware of oneself thinking process, which is a prerequisite for critical thinking, is directly
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related to reflective thinking. Reflective thinking, which is a multidimensional concept involving
different skills, and critical thinking skills are intertwined. (Coy&San o, 2012; Shermiss, 1999;
Ghanizadeh, 2017).

Reflective thinking is a concept put forward by John Dewey, who carried out basic studies in
education on pragmatic philosophy. Dewey (1910) described reflection as a way of thinking; It is an
active, continuous and demanding belief or assumed information form which is supported by this way
of thinking and in the light of future results (cited Lee, 2005). Reflection is the most important aiding
factor in creating solutions for the problems that arise and making the right decision for the solution
and it should be developed from this point of view. (Dewey, 1933, Schén, 1987; Unver, 2003; Iliman,
2018). Mezirow (1991) defined reflective thinking as follows: "Reflective thinking is a very important
part of the learning process that combines past interpretations and new experiences to construct
conceptualizations of the future by performing different functions to meet the needs of the individual."
According to him, reflective thinking is at the centre of all learning methods such as problem-solving
and validity testing. He also stated that reflective thinking consists of four different levels. These are
habits, conscious actions (reflection) without reflection, conscious action (reflection) with reflection,
and critical reflection. At the end of the effective reflective thinking process, problems can be solved
and the experience gained can be shared in the related field (Semerci, 2007). According to Dewey
(1933), reflective thinking is continuous, careful and effective thinking. The prerequisite for this way
of thinking is that the subject is shaped intensively in mind. There are two elements in the process of
reflective thinking: First; confusion, hesitation and doubt; and second is the idea-oriented research and
investigation presented (Dewey, 1933). As Dewey mentioned (1933), reflective thinking has four
dimensions: 1. The sequence of views in reflective thinking is not simple. Opinions have consecutive,
meaningful relationships. An opinion has a connection with the opinion that precedes it and the
opinion that follows it and has a causal relationship. 2. Emotions and beliefs related to concepts,
phenomena and events are emphasized in reflective thinking. The purpose of reflective thinking is to
make and improve the emotions that an individual feel. 3. Reflective thinking is based on beliefs. It
causes the logical appropriateness of ideas, thoughts and perceptions, and their acceptance or rejection.
4. As a necessity of reflective thinking, nature, conditions and foundations of a belief should be
deliberately explored. (cited by [liman,2018).

While there are many pieces of research about the pre-service teachers' critical thinking dispositions in
our country, there is not much research at the high school level. When the researches were examined,
neither the secondary education level nor the study of both skills was found. In this study, critical
thinking dispositions and reflective thinking skills are taken together to emphasize the importance of
how high school students can have an impact on community life and how they can take themselves
and the society one-step further (Fuad, et al. 2017).

Significance and Purpose of the Research

Adolescence, which is a period of transition to adulthood, is a stage in which biological,
psychological, mental and social development and maturation occur. Since both positive development
and stress are experienced together in adolescence, the young person tries to build an identity during
this period and makes a self-perception in this identity process and makes evaluations about the past
and plans for the future. The beginning and ending time of adolescence may vary according to the
individual, country and social environment. Adolescence is defined as the period between the ages of
10-19 according to the World Health Organization (WHO, 2018). In our country, the 14-18 age group
covers the middle period of adolescence and has a very important place in the human life cycle. This is
the high school period of adolescents in this age group. In the literature, adolescence is defined as the
period of changes in cognitive abilities of a person's behaviour and adolescents can be educated and
shaped in this period.

Thinking is one of the most distinctive features that distinguish humans from other living things.
Thinking, which is accepted as an element that helps individuals to live more comfortably and
consciously, to solve the problems they face more easily and most appropriate and to develop their
social and individual, is an important skill for the individual. The individual makes use of thinking to
determine the purpose of life, set goals in reaching the goal and make intelligent decisions. The
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prerequisite for gaining the power of contemporary, creative, critical, scientific and democratic
thinking, assuming responsibility, looking at the problems in a multi-dimensional way, examining the
opposing views, providing conciliatory and tolerant characteristics, and determining the type of
thinking skills that an individual has in these dimensions to prepare. Once these situations are met, the
individual's critical thinking skills can be improved. Because critical thinking is not one of the
inherited characteristics of the individual; it can be learned and improved.

In reflective thinking, the aim is to first understand a situation or a problem and then solve the problem
better. Reflective thinking occurs when a particular problem is detected. It is therefore evident that
reflective thinking can be best observed in the problem-solving process. It is understood that problem
solving is one of the most important skills that an individual should have to provide an effective
solution for all the problems faced by the individual. (Kizilkaya and Askar, 2009). In this respect, it is
seen that it is very important to examine in detail the reflective thinking for problem-solving. In the
literature, it is found out that there are many studies about reflective thinking skills for problem-
solving and critical thinking skills. Previously, there are more studies on teachers and pre-service
teachers (Baki, Gii¢, & Ozmen, 2012; Ozdemir, Buyruk& Giingdr, 2018; Giiven&Kiiriim, 2004; Sen,
2009; Sahin, Tunca& Ulubey, 2014; Bagci& Sahbaz, 2012; Acish& Agisli, 2015; Aybek& Aslan,
2017), on primary schools (Bilgi¢, 2017; Bas, 2013; Egmir& Ocak, 2018), on secondary school
students. (Tat, 2015; Giindogdu, 2017; Sarican, 2017; Babaoglu, 2018; Aydin, 2015). There is a large
amount of studies done with students' study of science and art centres and with gifted students
(Gozeten, 2017; Kaplan, Doruk, ve Oztiirk, 2017; Saygili ve Atahan, 2014; Giines, 2015), with
university students (Sagir& Bertiz, 2016; Gezgin, Y1lmaz and Ercan, 2016). However; There are few
studies with high school students. (Bas & Kivileim, 2013). Besides, no study in the literature
establishes the relationship between high school students' critical thinking dispositions, and reflective
thinking skills in terms of some demographic variables.

Studies on the reflective thinking and critical thinking skills of high school students are very
important. The students who have completed their schooling and come face to face with real life must
gain their critical thinking skills and reflective thinking skills. Knowing how much of the required
skills our young people who have completed compulsory education and lead them will be guided in
terms of knowing whether education has achieved its goals. For this purpose, it is thought that
investigating the relationship between high school students' critical thinking dispositions, and
reflective thinking skills in terms of some demographic variables will shed light on the future studies
by revealing the current situation.

The purpose of this research is to determine the relationship between high school students’ critical
thinkingdispositions, and reflective thinking skills in terms of some demographic variables. For this
purpose, the current research seeks answers to the following guestions:

1. What are high school students' critical thinking dispositions and reflective thinking skills?
2. Does the relationship between high school students' critical thinking dispositions and reflective
thinking skills differ in terms of gender, grade, field, mother's education level, father's education level,
annual book reading frequency, internet usage purpose, internet usage frequency and academic
proficiency level?
3. Is there a relationship between high school students' critical thinking dispositions and reflective
thinking skills?

Method
This section includes research model, study group, data collection instruments and data analysis.
Research Model
This study was designed in a descriptive survey model. According to Biiyiikoztiirk et al. (2012), studies
examining relationships and connections are mostly called associational research. These studies focus
on testing differences between groups or exploratory, predictive relationships between variables. As it
is aimed to investigate whether the relationship between critical thinking dispotions and reflective
thinking skills of high school students differs according to gender, grade, field, mother’s education
level, father’s education level, annual book reading frequency, internet usage purpose, internet usage
frequency and academic proficiency level, the research was carried out within the framework of
descriptive research model. The universe of the research is limited to high school students studying in
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a high school in Kartal, and the data is limited to the items included in two measuring tools (critical

thinking scale and reflective thinking scale).

Study Group

The study group of this research consists of 388 11th and 12th-grade high school students from 3
different fields (Science & Maths, Mother Language & Maths, Foreign language) who are continuing
their education in a high school located in the Kartal district of Istanbul in 2019-2020 academic year.
The convenience sampling was used in this study. In the easily accessible case sampling technique,
the researcher chooses a situation that is close and easily accessible (Yildirim & Simsek, 2011). Table
1 presents the distribution of the study group, according to different independent variables.

Table 1. The distribution of the study group, according to demographic variables

Description f %
Gender

Male 177 45.62
Female 211 54.38
Total 388 100.00
Grade

Third-year (11" grade) 245 63.14
Fourth- year (12" grade) 143 36.86
Total 388 100.00
Field

Science & Maths 194 50.00
Mother Language & Maths 98 25.26
Foreign language 96 24.74
Total 388 100.00
Mother’s Education level

Iliterate 9 2.32
Primary School 132 34.02
Secondary School 97 25.00
High School 103 26.55
University or College 47 12.11
Total 388 100.00
Father’s Education level

Iliterate 6 1.55
Primary School 94 24.23
Secondary School 112 28.87
High School 118 30.41
University or College 58 14.95
Total 388 100.00
Annual book reading frequency

One-two books 74 19.07
Three-Five books 128 32.99
Six-Ten books 88 22.68
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Eleven books and above 98 25.26

Total 388 100.00
Internet usage purpose

Do homework 47 12.11
Play a game 64 16.49
To follow social media (Facebook, Twitter, etc.) 135 34.79
Listen to music, watch movies, videos 97 25.00
Research 45 11.60
Total 388 100.00
Internet usage frequency

Less than one hour per week 9 2.32
1-5 hours per week 52 13.40
6-10 hours per week 78 20.10
10-20 hours per week 113 29.12
More than 20 hours per week 136 35.05
Total 388 100.00
Academic proficiency level

Insufficient level 49 12.63
Medium level 263 67.78
Sufficient level 76 19.59
Total 388 100.00

The results in Table 1 indicate that participants, 45.62% are male and 54.38% are female; 63.14% is
11th grade and 36.86% are 12th grade; 50.00% are in science & math field, 25.26% are in mother
Language & math field and 24.74% are in the foreign language field. It is indicated that 2.32%
participants' mothers are illiterate, 34,02% are primary school graduated, 25% are secondary school
graduated, 26,55% are high school graduated and 12.11% are university or college graduated. 1.55%
participants' fathers are illiterate, 24.23% are primary school graduated, 28.87% are secondary school
graduated, 30.41% are high school graduated and 14.95% are university or college graduated. 19.07%
of participant read one or two books, 32.99% read three-five books, 22.68% read six-ten books,
25.26% read eleven books or above in a year. The purpose internet usage of the participants, 12.11%
are doing homework, 16.49% are playing a game, 34.79% are following social media (Facebook,
Twitter, etc.), 25.00% are listening to music, watching movies, videos, 11.60% are researching. 2.32%
of the participants use the internet less than one hour per week, 13.40% use 1-5 hours per week,
20.10% use 6-10 hours per week, 29.12% use 10-20 hours per week and 35.05% use more than 20
hours per week. 12.63% of the participants think she/he is at the insufficient academic level, 67.78%
think she/he is at the medium academic level, 19.59% think she/he is at sufficient academic level.
Data Collection Instruments

In this study, personal information form, adjective based personality scale, California Critical
Thinking Dispositions Inventory and Reflective Thinking Level Scale were used as data collection
instruments. Detailed information about the scales is presented below.

Personal Information Form: In the personal information form, high school students were asked
questions about gender, grade, field, mother's education level, father's education level, annual book
reading frequency, internet usage purpose, internet usage frequency and academic proficiency level.

California Critical Thinking Dispositions Inventory: The original English version of the California
Critical Thinking Disposition Inventory CCTDI (Facione, Facione, and Giancarlo 1998) measures a
student’s propensity to think critically. The index is comprised of 75 questions that represent 7
categories or scales: truth-seeking, open-mindedness, analyticity, systematicity, critical thinking self-
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confidence, inquisitiveness, and cognitive maturity. These 7 “habits of mind” can be thought of as the
elements in our character that impel us toward using critical thinking skills. Turkish Version of the
California Critical Thinking Disposition Inventory CCTDI-T (Kokdemir, 2003) has been administered
to identify preservice teachers’ attitudes. After translating to Turkish and analyzing its reliability and
validity, it changed to 51 items and 6 factors, which are Analyticity, Open-mindedness,
Inquisitiveness, Self-confidence, truth-seeking, Systematicity in this study, the total Cronbach's alpha
coefficient of the inventory was 0.79. The Cronbach's alpha coefficient of the sub-scales was 0.37 for
truth- seeking, 0.75 for open-mindedness, 0.71 for analyticity, 0.22 for systematicity, 0.62 for self-
confidence and 0.62 for inquisitiveness. (Kokdemir, 2003).

Reflective Thinking Level Scale: Reflective Thinking Level Scale, which was developed by Kember et
al. (2000), was adapted to Turkish by Basol and Evin Gencel (2013) in their study, which consisted of
pre-service teachers. The 5-point Likert scale consists of 16 items and has four sub-dimensions
including habit, comprehension, reflection and critical reflection. Cronbach's alpha reliability
coefficient was found to be between .62-.76 and alpha reliability coefficient of this scale was
calculated between .63-.68.

Data analysis

The data of critical thinking dispositions and reflective thinking skills were analysed through non-
parametric tests because the data sets are not normally distributed as seen table 2. In analyses,Mann
Whitney U and Kruskal Wallis H tests were used for determining whether there is a statistically
significant difference between the means in unrelated groups, spearman brown and the point biserial
correlation coefficient were used for testing the relationships. If a significant difference was found in
the results of the analyses, the effect values were calculated and interpreted.

The test of normalityfor the distributionsof the critical thinking dispositions and reflective thinking
skill scores are as follows:

Table 2. Test of normality of critical thinking dispositions and reflective thinking skills

Kolmogorov-Simirnov

N Statistic df P
Critical thinking dispositions 388 079 388 .00
Reflective thinking skills 388 084 388 .00

Since the number of participants was above fifty (n = 388; n> 50), Kolmogorov-Simirnov test was
reported and the results showed that the distributions werenot normally distributed. (p <.01)

Findings
In this section, the findings of the research are presented in a certain order and tables according to the
research questions and the results of the data are interpreted.

The findings of the first research question (What are high school students' critical thinking dispositions
and reflective thinking skills?) have been shown below.

High school students' critical thinking dispositions and reflective thinking skills were examined and
the findings have been shown in Table 2.

Table 3. High school students' critical thinking dispositions and reflective thinking skills

N X S Minimum Maximum
Critical thinking dispositions 388 199.06 30.44 60/64 306/360
Reflective thinking skills 388 53.24 9.32 16/51 80/306
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The results in Table 3 indicate that the average of critical thinking dispositions level is 199.06 and the
standard deviation of the same variable is 30.44 (X=199,06, s=30,44). The results of critical thinking
dispositions are approximately on average. The highest possible value of this variable is 360 when the
highest score of the study group is 306 and the lowest possible value is 60 when the lowest score of
the study group is 64.

The average of reflective thinking skills level is 53.24 and the standard deviation of the same variable
is 9.32 (X=53,24, s=9,32). The results of reflective thinking skills are below average. The highest
possible value of this variable is 306 when the highest score of the study group is 80 and the lowest
possible value is 16 when the lowest score of the study group is 51.

The findings of the second research question (Do the relationship between high school students'
critical thinking skills and reflective thinking skills differ in terms of gender, grade, field, mother's
education level, father's education level, annual book reading frequency, internet usage purpose,
internet usage frequency and academic proficiency level?) is given below.

Firstly, critical thinking skills scores are reported below.

Table 4. Kruskall Wallis H results of students' critical thinking disposition levels in terms of field

Field N Mean Rank  SD X2 P Significant difference d
Science&Maths. 194  180.97 2 6.213  .045 Science&Maths 32.82
Mother 98 202.04 -

Language&Maths. Foreign Language

Foreign Language 96 214.15

Total 388

As seen in Table 4 students' critical thinking disposition levels differ significantly according to the
field, X2 (SD=2, n=388) =6.213, p<.05. When the order of the groups' averages is taken into
consideration, it is seen that the students of the field of foreign language have the highest critical
thinking skills. This is followed by the field of mother language and mathematic and then science and
mathematics. Tukey test was used to determine the difference between the groups where homogeneity
of variance was not provided. As a result of this analysis, it can be said that there is a significant
difference between the foreign language and science and mathematics. The effect size for groups is
high.

Table 5. Man Whitney U results of students' critical thinking disposition levels in terms of gender

Gender N Mean Rank Rank Sum U p
Male 177 193.75 34293.00 18540.00 903
Female 211 195.13 41173.00

Total 388

According to the data in Table 5critical thinking disposition levels of students do not differ
significantly in terms of gender, U=18540.00, p>.05.

Table 6. Man Whitney U results of students' critical thinking disposition levels in terms of grade

Grade N Mean Rank Rank Sum U p
11 245 198.12 48540.00 16630.00 405
12t 143 188.29 26926.00

Total 388

According to the data in Table 6 critical thinking disposition levels of students do not differ
significantly in terms of grade, U=16630.00, p>.05.

The International Journal of Educational Researchers (IJERS) Sayfa 24



Table 7. Kruskall Wallis H results of students' critical thinking disposition levels in terms of mother
education level

Mother Education Level N Mean SD X2 P
Rank

Iliterate 9 197.61 4 5.950 .203
Elementary graduated 132 193.03

Secondary graduated 97 183.28

High school graduated 103 190.32

University graduated 47 230.36

Total 388

As seen in Table 7 students' critical thinking disposition levels do not differ significantly according to
mother education level, X? (SD=4, n=388) =5.950, p>.05.

Table 8. Kruskall Wallis H results of students' critical thinking disposition levels in terms of father
education level

Father Education Level N Mean SD X2 P
Rank

Iliterate 6 164,25 4 1.604 .808
Elementary graduated 94 190,28

Secondary graduated 112 195,17

High school graduated 118 191,69

University graduated 58 208,90

Total 388

As seen in Table 8 students' critical thinking disposition levels do not differ significantly according to
father education level, X? (SD=4, n=388) =1.604, p>.05.

Table 9. Kruskall Wallis H results of students' critical thinking disposition levels in terms of reading
frequency

Reading Frequency N Mean SO X? P Significant difference d
Rank

1-2 per a year 75 176.75 3 15.722 .001 1-2 per a year 1.72

3-5 per a year 128 175.04 -

6-10 per a year 88 195.99 11 and above per a year .

1.7

11 and above per a

year 97 230.37 3-5 per a year

Total 388 p

11 and above per a year

6-10 per a year
- 1.28
11 and above per a year

As seen in Table 9 students' critical thinking disposition levels differ significantly according to reading
frequency, X? (SD=3, n=388) =15.722, p<.05.When the order of the groups’ averages is taken into
consideration, it is seen that the students who read at least 11 books have the highest critical thinking
skills. The others follow this. Tukey test was used to determine the difference between the groups
where homogeneity of variance was not provided. As a result of this analysis, it can be said that there
is a significant difference between 11 and above per a year and the other frequencies. The effect size
for eachgroup is high.
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Table 10. Kruskall Wallis H results of students' critical thinking disposition levels in terms of purpose
of web using

Purpose N Mean SD X2 P Significant difference d
Rank
Making homework 47 180.84 4 15.326 .004 Making homework 2.29
Playing 64 189.83 . .
Following social media 135  185.42 Researching
Listening music or .
watching video 97 188.50 Playing 2.23
Researching 45 255.59 - .
Total 388 Researching
ota 2.86
Following social media
Researching
2.26

Listening music or
watching video

Researching

As seen in Table 10 students' critical thinking disposition levels differ significantly according to the
purpose of web using variable, X? (SD=4, n=388) =15.326, p<.05.When the order of the groups’
averages is taken into consideration, it is seen that the students who use the internet for searching have
the highest critical thinking skills. The students who use internet for playing, listening to music or
watching videos, following social media and lastly making homework, follow this. Tukey test was
used to determine the difference between the groups where homogeneity of variance was not provided.
As a result of this analysis, it can be said that there is a significant difference between the students
researching and the others. The effect size for each group is high.

Table 11. Kruskall Wallis H results of students' critical thinking disposition levels in terms of web
usage frequency

Web Usage N Mean SD X2 P Significant difference d
Frequency Rank
(per a week)
Below 1 hour 9 138.61 4 22.944 .000 Below 1 hour per week 3.42
1-5 hours 52 184.10 )
6-10 hours 78 155.98 Above 20 hours per week
10-2 hours 113 191.95 1-5 hours per week 1.20
Above 2 hours 136 226.39 .
Below 1 hour 388 Above 20 hours per week
6-10 hours per week 1.41
10-20 hours per week 2.25

6-10 hours per week

Above 20 hours per week

10-2 hours per week 1.23

Above 20 hours per week

As seen in Table 11 students' critical thinking disposition levels differ significantly according to web
using frequency, X2 (SD=4, n=388) =22.944, p<.05.When the order of the groups’ averages is taken
into consideration, it is seen that the students who use internet above 20 hours per a week, have the
highest critical thinking skills. This is followed by 10-20 hours, 1-5 hours, 6-10 hours and lastly below
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1 hour per week. Tukey test was used to determine the difference between the groups where
homogeneity of variance was not provided. As a result of this analysis, it can be said that there is a
significant difference between the students using internet above 20 hours per a week and each of the
others in addition to this, it can be said also, there is a significant difference between the students using
internet 6-10 hours and10-20 hours per week/ The effect size for each group is high.

Table 12. Kruskall Wallis H results of students' critical thinking disposition levels in terms of
academic level perception

Academic level N Mean SD X2 P Significant difference d
perception Rank

Insufficient 49 183.89 2 6.857 .032 Medium 1.34
Medium 263  186.72 T

Sufficient 74 223.97 Sufficient

Total 388

As seen in Table 12 students' critical thinking disposition levels differ significantly according to
academic level perception, X2 (SD=4, n=388) =22.944, p<.05.When the order of the groups’ averages
is taken into consideration, it is seen that the students who think themselves as a sufficient
academically have the highest critical thinking skills. The students who think themselves at a medium
level and lastly, insufficient level, follow this. Tukey test was used to determine the difference
between the groups where homogeneity of variance was not provided. As a result of this analysis, it
can be said that there is a significant difference between the students who think themselves at a
sufficient and medium level. The effect size of the group is high.

After the analyses about critical thinking dispositions, analyses about reflective thinking skills scores
are reported below.

Table 13. Kruskall Wallis results of students' reflective thinking levels in terms of thefield

Field N Mean SD X? P Significant difference d
Rank

Science&Maths. 194 17165 2 31.469 .000 Science&Maths. 9.21

Mother 98 -

Language&Maths. 186.16 Foreign Language

Foreign Language 96 249.19 7.63

Total 388 Mother Language&Maths.

Foreign Language

As seen in Table 13 students' reflective thinking levels differ significantly according to the field, X?
(SD=2, n=388) =31.469, p<.05.When the order of the groups’ averages is taken into consideration, it
is seen that the students of the field of foreign language have the highest critical thinking skills. This is
followed by the field of mother language and mathematic and then science and mathematics. Tukey
test was used to determine the difference between the groups where homogeneity of variance was not
provided. As a result of this analysis, it can be said that there is a significant difference between the
foreign language and science and mathematics and between the foreign language and mother language
and mathematics. The effect size of the group is high.

Table 14. Man Whitney U results of students' reflective thinking levels in terms of gender

Gender N Mean Rank  Rank Sum U p d
Male 177 173.96 30791.00 15038.00 .001 3.97
Female 211 211.73 211.73

Total 388

According to the data in Table 14reflective thinking levels of students differ significantly in terms of
gender, U=17959.00, p<.05.When the order of the groups’ averages is taken into consideration, it is
seen that the girls have the highest critical thinking skills. The effect size of the group is high.
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Table 15. Man Whitney U results of students' reflective thinking levels in terms of grade

Grade N Mean Rank Rank Sum U p
11 245 188.96 188.16 15964.00 .183
12t 143 204.08 204.08

Total 388

According to the data in Table 15reflective thinking levels of students do not differ significantly in
terms of grade, U=17959.00, p>.05.

Table 16. Kruskall Wallis H results of students' reflective thinking levels in terms of mother education
level

Mother Education Level N Mean SD X? P
Rank

Illiterate 9 206.89 4 2.726 .605
Elementary graduated 132 196.80

Secondary graduated 97 179.12

High school graduated 103 203.80

University graduated 47 197.04

Total 388

As seen in Table 16 students' reflective thinking levels do not differ significantly according to mother
education level, X2 (SD=4, n=388) =2.726, p>.05.

Table 17. Kruskall Wallis H results of students' reflective thinking levels in terms of father education
level

Father Education Level N Mean SD X2 P
Rank

Illiterate 6 173.83 4 1.964 742
Elementary graduated 94 200.55

Secondary graduated 112 186.25

High school graduated 118 192.01

University graduated 58 207.83

Total 388

As seen in Table 17 students' reflective thinking levels do not differ significantly according to father
education level, X2 (SD=4, n=388) =1.964, p>.05.

Table 18. Kruskall Wallis H results of students' reflective thinking levels in terms of reading
frequency

Reading Frequency N Mean SD X? P Significant difference d
Rank

1-2 per year 75 167.93 3 16.407 .001 1-2 per year 6.95

3-5 per year 128 177.74 -

6-10 per year 88 201.46 11 and above per year

11 and above per year 97 228.58

Total 388 _3-5 per year 5.67

11 and above per year

As seen in Table 18 students' reflective thinking levels differ significantly according to reading
frequency, X? (SD=3, n=388) =169.407, p<.05.When the order of the groups’ averages is taken into
consideration, it is seen that the students who read at least 11 books have the highest critical thinking
skills. The others follow this. Tukey test was used to determine the difference between the groups
where homogeneity of variance was not provided. As a result of this analysis, it can be said that there
is a significant difference between 11 and above peryear and the 1-2 books per year and there is also a
significant difference between 11 and above per year and the 3-5 books per year and. The effect size of
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the group is high.

Table 19. Kruskall Wallis H results of students' reflective thinking levels in terms of the purpose of
the web usage

Purpose N Mean SD X2 P Significant difference d
Rank

Making homework 47 20856 4 12.265 .015 Making homework 3.98

Playing 64 194.97 - . . .

Following social media 135  168.70 Following social media

Listening to music or .

watching video 97 213.95 Making homework 0.56

Researching 45 214.61 )

Listening to music or

Total 388 watching video

Following social media 6.88

Researching

As seen in Table 19 students' reflective thinking levels differ significantly according to the purpose of
the web using variable, X2 (SD=4, n=388) =12.265, p<.05. When the order of the groups' averages is
taken into consideration, it is seen that the students who use the internet for searching have the highest
critical thinking skills. The students who use the internet for listening to music or watching videos,
making homework, playing and lastly following social media, follow this. Tukey test was used to
determine the difference between the groups where homogeneity of variance was not provided. As a
result of this analysis, it can be said that there is a significant difference between the students making
homework and following social media; there is also a significant difference between students making
homework and listening music or watching video; there is also a significant difference between
students following social media and researching. The effect size for the first and third group is high as
the effect size for the second group is medium.

Table 20. Kruskall Wallis H results of students' reflective thinking levels in terms of the web usage
frequency

Web Usage Frequency N Mean SD X2 P
(per week) Rank

Below 1 hour 9 160.78 4 8.521 .074
1-5 hours 52 213.67

6-10 hours 78 165.11

10-2 hours 113 200.62

Above 2 hours 136 201.17

Total 388

As seen in Table 20 students' reflective thinking levels do not differ significantly according to web
usage frequency, X? (SD=4, n=388) =8.521, p>.05.

Table 21. Kruskall Wallis H results of students' reflective thinking levels in terms of academic level
perception

Academic level N Mean SO X? P Significant difference  d

perception Rank

Insufficient 49 155.03 2 8.026 .018 Insufficient 4.30

Medium 263 195.36 T

Sufficient 74 212.36 Medium

Total 388 Insufficient 5.64
Sufficient

As seen in Table 21 students' reflective thinking levels differ significantly according to academic level
perception, X? (SD=4, n=388) =22.944, p<.05.When the order of the groups’ averages is taken into
consideration, it is seen that the students who think themselves as a sufficient academically have the
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highest critical thinking skills. The students who think themselves at a medium level and lastly,
insufficient level, follow this. Tukey test was used to determine the difference between the groups
where homogeneity of variance was not provided. As a result of this analysis, it can be said that there
is a significant difference between the students who think themselves at a medium and insufficient
level and there is also a significant difference between the students who think themselves at a
sufficient and insufficient level. The effect size of the group is high.

The findings of the third research question (Is there a meaningful relationship between high school
students' critical thinking dispositions and reflective thinking skills?) is given below.

The findings of the third research question have been shown below. For this research question,
Spearman Brown Order Differences Correlation coefficient was calculated because the distribution is
not normal (please see table 2).

Table 22. Correlation results between critical thinking dispositions and reflective thinking skills

Reflective thinking skills

Critical thinking dispositions Spearman's rho ,309**
Sig. (2-tailed) ,000
N 338

** Correlation is significant at the 0.01 level (2-tailed).

As seen in Table 22 the relationship between critical thinking dispositions and reflective thinking
skills is significant. Critical thinking dispositions and reflective thinking skills scores are positive in
other words, they are increasing and decreasing together. The positive-level relationship between
critical thinking dispositions scores and reflective thinking skills scores is also intermediate (r=-.309;
p<.05).

Results, Discussion and Suggestions

According to the findings of this study, which aims to determine the relationship between high
school students' critical thinking dispositions and reflective thinking skills in terms of some
demographic variables; critical thinking disposition level differs according to students' field, frequency
of reading books, frequency and purpose of using the internet and finally perceived academic level.
Reflective thinking skills also differ according to be listed in order variables except for the frequency
of using the internet. These differences could be explained since it has a medium level relationship
between these two variables (critical thinking dispositions and reflective thinking skills). Reading
books and using the internet for the intended purpose are the activities supporting personal
development. Critical thinking dispositions and reflective thinking skills are the wanted abilities so
these are the results that researchers expected. Although it is foreseen, there is an undesirable
situation: students' field. It can be said that the students' differentiation in their skill development
according to their fields as a result of the separation of the students allocated to the fields in high
school education according to their academic competence rather than according to their interests. This
situation results in the inadequacy of some fields and the professions of the graduates of that field, and
shows itself in skill development. Regardless of their departments, if we want individuals to develop
these skills when they graduate from high school, we should plan what needs to be done before and
during and after the instruction. For example, curriculumcan be equiped with these skills, these skills
can be considered when deciding on teaching methods and measurement activities.
Different levels of education about critical thinking disposition and reflective thinking skills could be
organized and applied for the different field students. Having a significant difference in favour of
foreign language students in terms of critical thinking dispositions and reflective thinking skills may
be related to those students' educational processes such as curriculum, teaching methods or educational
materials. This may be caused by addressing life-related issues, using classroom materials for more
social and global problems ,or conducting student-centered studies as result of preparing a
communication-based curriculum in foreign language lessons. These possibilities can be explored in
future studies. To enhance the ability of critical thinking skills in students of the other fields, lesson
study activity could be developed and the study named “Developing students critical thinking ability
through lesson study” by Risnanosanti, et al. (2019) can be a guide. It is stated in this research that,
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allowing students to discover the concepts themselves can be the basis for improving the quality of
learning (Risnanosanti et al.2019).For the development of both skills, it may be necessary to make in
the structure of both in-class studies and curriculum. As a first step of these arrangements, examining
the curriculum in critical thinking dispositions and reflective thinking skills can contribute to the needs
analysis. According to Sarigdz, (2012) the students required to make students decisions accurately,
and to act logically without getting excited in the event of matters so that they should take critical
thinking lessons that is applicable beginning in primary school, lasting till high school. In addition to
integrating critical thinking dispositions and reflective thinking skills with curricula of existing
courses, if they are designed as a new lesson, a curriculum development study is inevitable from
primary to high school.
Although the gender variable does not show a significant difference in critical thinking dispositions
scores, it is noteworthy that there is a significant difference in reflective thinking skills. Female
participants seem advantageous over men in terms of reflective thinking skills. Although social roles
are thought to be effective, in our country, there is a research finding that may be contrary to this. In
their research, Demirel, Derman and Karagedik (2015) have found that there does not exist a
significant difference between the students' reflective thinking skills towards problem-solving and
their gender. The participants of this study are secondary school students so this data may indicate that
the change may be age-dependent.
From the findings, it is understood that as the frequency of reading increases from the data, both
critical thinking dispositions and reflective thinking skills increase. Therefore, we may be able to
support our students' skills development by increasing their reading frequency. Hawkins (2012)
addressed the acquisition of reading habit in order to awaken critical thinking so that students can
think in multiple ways. For this reason, he talked about creating a curriculum for critical thinking in
order to give the student the habit of reading. Murphy, Rowe, Rabani and Silverman (2014) addressed
the student's habit of reading books, keeping critical thinking alive. Alaqaili (2012) found a positive
and significant relationship between reading habits and critical thinking. In their study, Ghabanchi,
Behrooznia (2014) found that reading increased critical thinking. The pursuit of an interdisciplinary
reading culture in curriculums can make the effort to be mass and centralized. In addition to this, it is
clear that giving importance to reading in society will enable to train equipped individuals.Digital
resources can also support the development of reading culture.Developing transdisciplinary teaching
materials for different interests can improve students' thinking skills as well as their mental processes
such as transferring and differentiating. Therefore, in secondary education curriculum, teaching
materials and methods suitable for digitization need to apply. The need for an understanding of their
multiple literacies is related to the rising importance of digital technologies to youth populations
(Bloommer, 2008). Delgado et al. (2018) in their meta-analysis research that include the years 2000-
2017, found that the same advantage of paper over digital reading. For this reason, the resources can
be diversified (printed or digitally) and the reading frequency can be increased by leaving the students
to their preference.
It could be said that while the internet usage aims of individuals with higher critical thinking
dispositions are research-based, individuals with higher reflective thinking skills are homework-based
in addition to research. It is vitally important to educate and encourage students about internet usage
and source to get any kind of information, especially indOispensable tools in today’s academic and
social life (Dogruer, Eyyam and Menevis, 2011) so that students can use this, accordance their
requirement in their academic studies. The importance of this issue stems from the fact that it is an
active factor in skill development as well as keeping pace with and exceeding the digital age.
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