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Abstract

This study was conducted with the aim of determining the relationship between reflective
thinking skills and academic success in mathematics in fourth-grade primary school students.
The data were collected using the “Reflective Thinking Skills Scale” developed by Demirbasg
(2012), and the “Personal Information Form” developed by the researcher. The data that were
collected in this study which was conducted as a screening model were analyzed with SPSS
16. In the study, it was found that the reflective thinking skills of the fourth-grade primary
students were high, the female students had higher reflective thinking levels than the male
students, and there was a positive relationship between the reflective thinking skills of the
students and their success in mathematics and academics.

Keywords: Primary School Student, Reflective Thinking Skills, Mathematics Academic
Achievement, General Academic Achievement

1. Introduction

Thinking is the most different characteristic of people that distinguishes them from other
living being. Such that, it may even be argued that a person is a person due to their thinking
power and talent. Although it appears that the act of thinking does not have a direct field of
knowledge, when observed closely, it may be seen that all fields of education are fundamentally
an education of teaching. Thinking education forms the foundation of all other educations with
the contribution it makes on skills of making sense of processing, structuring and reproducing
information. This way, the act of education and training is no longer a simple process of
information transfer, and it is turned into a creative process that activates the skills and potential
of the individual and increases their awareness (Curriculum for the Thought Education Course,
2016).

The constructivist education approach also sees having reflective thinking skills in addition
to other thinking skills as one of the objectives of education (Bas & Kivileim, 2012; Basol &
Evin Gencel, 2013). Thinking and inquiry activates the cognitive processes and operations of
the individual and improves their problem-solving, decision-making and conceptualization
skills. Therefore, higher-level skills like learning to learn, creative thinking, critical thinking
and reflective thinking are improved faster. For this reason, developing students’ thinking skills
is highly focused on in recent years (Bayrak & Kogak-Usluel, 2011; Beydogan, 2003; Giines,
2012; Tok & Seving, 2010). The foundation of the concept of reflective thinking, which is
among high-level skills as seen here, was set by John Dewey (Alp & Taskin, 2008, 2012).
Reflective thinking is ‘a type of thinking which involves forming various hypotheses, working
on and testing these hypotheses, collecting data by induction and reaching results by deduction’
(Giines, 2012, p.134). It makes it easier for the student to gain knowledge from the education
environment that actively participate in with their own experiences, share this knowledge and
use it in new situations (Giines, 2012). Gir (2008) defined reflective thinking as students act
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of assessing an implementation, deriving lessons from experiences, solving problems and
making one’s professional life meaningful by using the present knowledge and experiences
that are collected for education in the future.

Reflective thinking is a comprehensive thinking skill which also covers skills of metacognitive
thinking, problem-solving, creative thinking and critical thinking. An individual uses critical
thinking skills while becoming aware of a problem, and critical thinking, problem-solving and
metacognitive thinking skills while becoming aware of learning. As a result of all these
processes, they may reveal creative ideas (Tican, 2013). Kizilkaya and Askar (2009, p. 90)
explained reflective thinking as ‘a skill that will help reveal implicit learning habits, develop
high-level thinking skills like critical thinking, develop strategies for encountered problems
and establish improvement processes for tasks.” According to Epstein (2003), reflective
thinking covers problem-solving and encourages students to maintain their attention and check
their surroundings at the same time. That is, in short, as problem-solving is also a scientific
method, it also requires the use of critical thinking, creative and reflective thinking, and skills
of analysis and synthesis (Soylu & Soylu, 2006). Gur and Kandemir (2006) expresses the
development of reflective thinking is the centre of Mathematics education. Problem solving
and reflective thinking skills are directly related to Mathematics course (Demirel et al., 2015).
Therefore, in the mathematical sense, students’ effective participation in the problem-solving
process from the beginning to the end by thinking on the problems and bringing
recommendations for solution may be considered to be a result of reflective thinking (Albayrak,
Simsek, & Yazici, 2018).

Today’s education programs in Turkey also prioritize development of thinking skills and
emphasize that the main objective of education is development of analytical, creative, critical
and reflective skills in the student. This way, they make the student active in the learning
process and assign responsibility. In this context, teachers are expected to create opportunities
for their students to express their opinions and enrich the class by their assessments and
comments (Curriculum for the Thought Education Course, 2016). Development of reflective
thinking skills is important in both increasing the academic achievement of students and
achieving their personal development (Sahan & Kalkay, 2014).

When the national and international literature is examined, it is possible to find a lot of
research examining the reflective thinking skills of preschool (Grossman & Williston, 2001),
primary (Erbil & Kocabasg, 2015; Urhan & Erdem, 2018), secondary (Cakir & Ozan, 2018;
Demirel et al., 2015; Erdogan & Sengiil, 2019; Egmir & Ocak, 2018; Kaplan, Doruk, & Oztiirk,
2017; Kahyaoglu & Elgigek, 2016; Keskinkilig-Yumusak, 2017; Kim, Grabowski, & Priya,
2004; Koseoglu, et. al., 2017; Pusmaz & Tavsan, 2019; Saritepeci, 2017; Sahan & Kalkay,
2014), high school students (Bas & Kivilcim, 2013; Rea, 2006, Roberts, Maor, & Herrington,
2016), and prospective teachers (Afshar & Farahani, 2015; Aras, Siringiil, & Park, 2019;
Campoy, 2010; Ciftci, Cengel, & Paf, 2018; Elmali & Kiyici, 2018, Griffin, 2003; Gozel &
Toptas, 2017; Kurtulus & Eryilmaz, 2017; Ng & Tan, 2006; Ozbek & Kdse, 2019; Schaaf, et
al., 2013; Swvact, 2017; Rebecca, 2011; Tekkol & Bozdemir, 2018; Yenilmez & Turgut, 2016;
Yilmaz & Gokeek, 2016). However, as seen in recent years in research draws attention to the
lack of those held at the primary school level. Especially when the studies in mathematics were
examined, it was seen that these studies were done with middle school students (Cakir & Ozan,
2018; Demirel et al., 2015; Erdogan & Sengiil, 2019; Kaplan, Doruk, & Oztiirk, 2017;
Koseoglu, et. al., 2017; Pusmaz & Tavsan, 2019). This study, which was conducted based on
this idea, aimed to investigate the relationship between students’ reflective thinking and their
achievement in especially mathematics and academic achievement in general. The research
questions that were determined based on this objective are the following:
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1. What level are students on in terms of reflective thinking skills?
Do the reflective thinking skill levels of students vary based on gender?

3. Is there a relationship between students’ creative thinking skills and their mathematics
academic achievement and academic achievement?

no

2. Method

This is a quantitative study as a screening model towards comparing the reflective thinking
skills of fourth-grade primary school students to their achievement in mathematics and
academic achievement in general. A screening model, as stated by Karasar (2005), ‘aims to
describe a phenomenon that existed in the past or still exists as it is.’

2.1. Sample

The sample consisted of a total of 197 fourth-grade students who went to school in Istanbul,
Turkey and were selected with the method of simple random sampling. The data were collected
from eight classes of two public schools. The study group was selected from fourth grade. It is
thought that they will be able to express their reflective thinking skills more clearly and clearly

due to being the last year of primary school. The distribution of the participants based ontheir
gender is described below.

100 (50.8%) of the participants were female students, while 97 (49.2%) were male students,
constituting a total of 197 fourth-grade students.

Figure 1. Graphical representation of students according to their gender distribution (%)

2.2. Data Collection Tools

The data were collected using the “Reflective Thinking Skills Scale” and the “Personal
Information Form™ developed by the researcher.

Personal Information Form: The first of the data collection tools was the “Personal
Information Form” that was developed by the researcher. This form includes questions on the
demographic information of the students, as well as questions on their mathematics academic
achievement and general achievement statuses. The students were asked about the grades of
mathematics and also the grades at the end of the semester.
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Reflective Thinking Skills Scale: This scale, which was developed by Demirbas (2012),
consists of 20 items. Based on expert opinions, the scale was created as a 3-point Likert-type
scale. It was thought that a 3-point Likert-type scoring would provide more valid and reliable
results in comparison to other types of scoring in terms of reflecting the true state of 4" and 5™
grade students. The scale is scored as “always (3)”, “sometimes (2)” and “never (1)”. The
positive items in the scale are scored as 3-2-1, while the negative items are scored as 1-2-3.
This is how reflective thinking levels are calculated for each sub-scale. While the minimum
score that can be obtained in the final form of the scale is 20, the maximum possible score is
60. High scores indicate high reflective thinking skill levels. The Cronbach’s alpha reliability
coefficient of the scale was found as .76 in this study.

2.3. Data Analysis

Statistical solutions of measurement tools were conducted using SPSS 16.0. Before starting
analyses, Kolmogorov-Smirnov test was conducted in normality testing of data distributions,
at the same time, Skewness-Kurtosis values of scores were evaluated. Since significance value
was found lower than .05 according to Kolmogorov-Smirnov test results, and skewness
coefficient was between +2.0 and -2.0 according to George and Mallery (2010), it was observed
that data showed normal distribution, and parametric tests were used. Accordingly, in data
analysis, Independent Sample t-test, and Pearson Moment Correlation technique was applied
and calculated.

3. Findings

The findings on the reflective thinking skills of fourth-grade primary school students based
on the variables are presented below. The findings on the first research question are shown in
Table 1.

Table 1. The Mean Reflective Thinking Skill Scores of The Sample
Scale N Mean Sd
Reflective Thinking Skills Scale 197  2.65 24

In order to determine the levels of the students based on their score in the scale, the ranges
in the scores were calculated with the formula: “series range / number of groups” (2/3 = 0.66)
(Tekin, 1993). The arithmetic mean ranges of the scale were determined as 0.33-0.99 ‘Very
Low’, 1.00-1.66 ‘Low’, 1.67-2.33 ‘Medium’ and 2.34-3.00 ‘High’. Accordingly, as seen in
Table 2, the students had high levels of reflective thinking.

The findings on the second research question are shown in Table 2.

Table 2. Results of the Independent-Samples t-Test for Reflective Thinking Skill Levels Based
on Gender

Scale Gender N Mean Sd t p
Reflective Thinking Skills Scale  Girl 100 2.71 22 3.977 .000
Boy 97 2.58 24

“There was a significant difference in the mean “Reflective Thinking Skills Scale” scores
based on the students’ gender (t=3.977; p<.01). Accordingly, the reflective thinking skills of
the female students were higher than those of the male students (Table 2).

The finding on the third research question are shown in Table 3.
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Table 3. Results of the Pearson Product-Moment Correlation Test for Reflective Thinking Skill
Levels Based on Mathematics Academic Achievement and General Academic Grades

N r p
Reflective Thinking Skill
Mathematics Academic Achievement 197 299 000
Reflective Thinking Skill 197 405 000

General Academic Achievement

As seen in Table 4, there were significant and positive relationships between the reflective
thinking skills of the students and their mathematics academic achievement (r=.299; p<.01)
and their general academic achievement at the end of the year (r=.405; p<.01). According to
this, it can be said that if students’ reflective thinking skills are high, their mathematics
achievement and year-end grades may be high.

4. Discussion and Conclusion

In this study, which was conducted based on the idea that problem-solving skills are among
important skills that should be in every individual and reflection is observed best in problem-
solving processes (Kizilkaya & Askar, 2009), it was concluded that the reflective thinking
skills of the fourth-grade primary school students were high. We can think that classroom
teachers’development of students’reflective thinking skills is provided by both mathematics
and other lessons. Saygili and Atahan (2014), Kaplan, Doruk and Oztiirk (2016), Giines (2015)
and Gozeten (2017) conducted studies to determine the problem-solving skill levels of highly
intelligent children and found that highly intelligent or gifted children had high levels of
reflective thinking towards solving problems.

Another result of the study was that the reflective thinking skill levels of the students
differed based on their gender. The reflective thinking skills of the female students were higher
than those of the male students. Other studies on reflective thinking skills also reached results
that were in favor of girls (Bilgic, 2017; Gozeten, 2017; Kizilkaya & Askar, 2009; Sen, 2013).

Being successful in problem-solving means critical thinking, decision-making, reflective
thinking, asking questions and being able to conduct analyses-syntheses at the same time
(Hacisalihlioglu, Mirasyedioglu, & Akpinar, 2003). It is known that reflective thinking skills
towards problem-solving are a variable that explains achievement in mathematics (Albayrak,
Simsek, & Yazici, 2018). This study also found significant and positive relationships between
the reflective thinking skills of the students and their mathematics academic achievement and
their general academic achievement at the end of the year. As seen here, it may be argued that
the higher the reflective thinking skills of students are, the higher their achievement in
mathematics and general academic achievement will be. Studies by Bas (2013) and Sen (2013)
also found significant relationships between skill of primary and secondary school students in
reflective thinking towards problem-solving and their academic achievement in mathematics.
Several similar studies reached the conclusion that reflective thinking skills towards problem-
solving explained achievement in mathematics (Aydin, 2015; Bas & Kivilcim, 2013; King,
1991; Kizilkaya & Askar, 2009; Mason, 2003).

Reflective thinking is a cognitive characteristic that is developed, it is learned deliberately,
and it is important to gain it in the school environment (Wilson & Jan, 1993, cited in Bas &
Kivileim, 2013). Consequently, in reflective instruction, there is positive and effective
communication between the student and the teacher. Lee (2005) emphasized that, in order to
provide teachers with skills on how reflective thinking may be developed and how it may be
measured, curricula should be prepared with these issues in mind. As a result, it can be said
that it is beneficial to develop and implement activities aimed at developing students' reflective
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thinking skills. It is considered useful to integrate the developed activities not only in
mathematics courses but also in other lessons.
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