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Abstract

This study examines the relationship between critical thinking perceptions and academic
achievement of primary school students in fourth grade. The study utilized a relational
screening model, one of the screening models. The research sample consisted of fourth-grade
students (n=500) studying in 14 schools in the central district of Erzincan province. The
research data were collected through the "Critical Thinking Perception Scale." The data
were analyzed using Pearson correlation and regression analysis tests. As a result of the
research, it was found that there was a moderately significant relationship between students'
critical thinking perceptions and academic achievement. It was concluded that the sub-
dimensions of reasoning, thinking in detail, and interpretation predicted academic success,
but the sub-dimension of flexibility did not.

Keywords: Critical thinking perceptions, Elementary education, Student success, Cognitive
skills

1. Introduction

The modern approach to education aims to teach students how to access and use
information, not to burden them with knowledge. When we look at current programs, the aim
is to teach the essential skills that people of the 21st century need to have. When examining
the programs in Turkey, these skills have the same purpose and were determined as “critical
thinking, creative thinking, communication, research-questioning, and problem-solving, using
information technologies, entrepreneurship and correct, effective and beautiful use of the
Turkish language" [1]. In recent programs, great importance has been given to acquiring
Critical Thinking Skills (CTS), and achievements and activities have been prepared to acquire
CTS. Undoubtedly, individuals can't develop the targeted skills only through program
changes. Teachers must also be trained to teach CTS to make students learn CTS [2].
Students must actively develop their thinking to learn effectively in teaching-learning
processes. Therefore, students must also be taught how to use the information provided. In
this context, critical thinking training will positively impact students' academic success,
outlook on life, and professional life. Thanks to these achievements, students will learn to
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demonstrate positive social behavior, act more consciously, and question and find the truth
[3].

Thanks to CTS, students can acquire skills such as establishing relationships between
information, making inferences by reasoning, making conscious choices, predicting, thinking
in detail, working out solutions to problems, making interpretations, making the right
decision, and questioning. These skills are also the skills that make it easier for the student to
learn and study. In the literature, it has been found that students who acquire CTS and use
these skills can learn effectively [4]. Individuals with CTS can evaluate the information they
have learned from many perspectives, establish cause-effect relationships, and find logical
relationships by reasoning between the information and concepts they have learned instead of
accepting them as they are. Therefore, thanks to CTS, individuals do not have to memorize
what they have learned but contribute to their learning by understanding [5]. In this respect,
critical thinking is one of the high-level cognitive skills that the student must acquire in the
teaching-learning process and is among the targets of today's education programs [6].

At present, efforts are being made in many developed and developing countries to equip
individuals with critical thinking skills and promote these skills through educational
institutions. Individuals with developed CTS can compare information coming from different
sources. They can easily recognize which information they access is correct and unbiased and
which is incorrect and biased, and they can quickly obtain the information they need from all
sources. These individuals can acquire knowledge independently and are not negatively
affected by the information different sources try to impose on them for their purposes [7]. We
must understand that critical thinking is a method to solve daily challenges because these
challenges require logical reasoning, interpretation, analysis, and evaluation of accurate
information to reach acceptable and reliable conclusions [8]. Individuals with CTS do not
accept events without questioning; they can analyze the connections between events, look at
the situations they encounter from a broad perspective, and know other people's ideas and
perspectives. They can check the accuracy of information, test information, make accurate
observations, and conclude from observations. They have abilities such as reasoning
inductively and deductively and recognizing evidence in arguments [9].

Critical thinkers, who can think thoroughly, question, interpret, offer options, and view
events from broad perspectives are essential for all countries, including Turkey. Students need
to acquire critical thinking skills starting from primary school to raise individuals who do not
accept everything they hear or learn as accurate, who question, who can make their own
decisions, and who are aware of their responsibilities. Primary school education plays a vital
role in a child's adaptation to society and personality development. Because what is learned in
primary school is the most permanent learning and shapes the information that will be
discovered later. For this reason, raising primary school students as critical thinkers at an
early age is an important issue to be focused on. In actuality, the results of the intervention
studies support the impact of critical thinking on academic performance. In the study by Hu et
al. [10] on 158 Chinese primary school students, it was proved that the program of critical
thinking skills increased the study motivation and academic success of children. Another
study conducted in Iran revealed that training essential thinking skills significantly affects
children's educational success [11].

In current literature, studies have proved a relationship between critical thinking and
students' success in various fields [4][6][9][12][13][14][15][16]. In addition, research on
children studying at different educational levels reveals a strong relationship between critical
thinking and academic success [17][18][19][20]. However, it was found that the studies
generally focused on secondary school and college students due to the lack of measurement
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tools that could measure the critical thinking skills of primary school students. No studies
examine whether there is a relationship between essential perceptions of thinking (CTP) and
the academic achievements of primary school students. In this regard, the gap in this field can
be filled by examining whether there is a relationship between CTP and the academic
achievement of primary school students in 4th grade and by developing a scale that evaluates
the critical thinking perceptions of primary school students.

1.1. Purpose of the research

This research examines the relationship between critical thinking perceptions and academic
achievement of primary school students in 4th grade.

1.2. Problem sstatement

What is the relationship between critical thinking perceptions and academic achievement
of primary school students in 4th grade?

1.3. Sub problems

1. Is there a relationship between critical thinking perceptions and the academic success of
primary school students in 4th grade?

2. Can critical thinking perceptions of primary school students in 4th grade predict their
academic success?

2. Method

2.1. Research method

The study used a survey model, one of the quantitative research methods, to determine the
relationship between critical thinking perceptions and academic achievements of primary
school students in 4th grade. Since data on multiple features were collected in the study and
the relationship between them was examined, the relational screening model, one of the
screening model types, was used. This screening model is a research model that aims to
determine the existence and degree of change between two or more variables [21].

2.2. Population and sample

The research population consisted of primary school students in 4th grade (2016 students)
studying in 50 primary schools in the city center of Erzincanin in the 2018-2019 academic
years. The sample consisted of 4th-grade students (n=500) studying in 14 primary schools.
They were selected from the study population with a stratified sample (low, middle, and high
socioeconomic level) in line with the data received from the Turkish Statistical Institute
(TUIK). After completion of the application, 38 students who answered the scale items
incompletely more than once and showed extreme values in the normality analysis were
excluded from the research, and the research was continued with 462 students. 50.4% (n=233)
of the children participating in the study were girls and 49.6% (n=229) were boys.
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2.3. Data collection tool

The study used the "Critical Thinking Perception Scale™ to measure students' critical
thinking perceptions. The achievement scores at the end of the year were used to determine
students' academic performance.

2.4. Critical thinking perception scale

The scale was developed to measure the critical thinking perceptions of children. The scale
consisted of four subscales and 15 items: reasoning (4 items), flexibility (4 items), thinking
through (4 items) and interpretation (3 items). In the reasoning dimension of the scale,
expressions aimed to explain the importance of what students have learned, establish
relationships, and organize and predict information. Regarding flexibility, expressions about
considering different results and openness to ideas were included. At the level of thinking in
detail, expressions about thinking about the consequences and considering the opinions of
others were used. In the interpretation dimension, there were expressions aimed at
determining students' interpretive perceptions. The scale was in Likert type, and the questions
were answered with "Always," "Sometimes," or "Never." As a result of the analyses, it was
proven that the validity and reliability of the scale were ensured. The maximum score on the
scale was 45, and the minimum score was 15. When examining the exploratory factor
analysis results, it was found that there were five factors with eigenvalues greater than 1, and
the total variance explained by these factors was 44.82%. As a result of the validity study, it
was found that the factor loadings of the scale items were .40 and above. This result showed
that the item quality was appropriate. When examining the reliability analysis results of the
Critical Thinking Perception Scale, it was seen that the internal consistency coefficient
(Cronbach Alpha) was .65, which proved that the scale was reliable [22].

2.5. Theoretical structure of the scale

Firstly, a literature review on critical thinking was conducted during the development
phase of the scale [23, 24, 25, 26]. However, the "Critical Thinking Perception Scale" and
CTP areas (interpretation, analysis, evaluation, inference, explanation, and self-regulation)
were mainly formed by the consensus of experts in the "Delphi Project” conducted with the
support of the "American Philosophical Association™ and the participation of 46 experts in
their fields under the chairmanship of Facione were developed and taken into account. In this
context, scale items were created, and criteria such as interpretation, analysis, evaluation,
inference, open-mindedness, and flexibility were considered. A draft scale that consisted of
45 items and was thought to include the determined criteria was prepared. The opinions of
three experts in program development were consulted regarding the prepared criteria and
items covering critical thinking skills.

2.6. Evaluation of academic success

To determine the student's academic success, year-end success scores were obtained from
the schools where the application was made at the end of the academic year. End-of-year
success scores include students' average grades from all courses (Turkish, mathematics,
science, social studies, foreign language, visual arts, music, play, and physical activities)
during a year.
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2.7. Data collection process

The “Critical Thinking Perception Scale” developed to determine the critical thinking
perceptions of primary school students in 4th grade was applied to 500 students studying in
14 primary schools in the city center of Erzincan in the 2018-2019 academic year. Before the
application, permission (ethics committee) was obtained from the Erzincan Binali Yildirim
University Ethics Committee (03/04/2019), and necessary permissions were obtained from
the Erzincan Provincial Directorate of National Education to carry out the application. After
all the required permissions for the research were obtained, the application was carried out in
the previously selected schools. During the application, the instructions were given to the
students before filling out the scale; sufficient time (approximately 10 minutes) was given,
and the students were asked to answer the scale items honestly and appropriately. To
determine the student's academic success, year-end success scores were obtained from the
schools where the application was made at the end of the academic year.

2.8. Analysis of data

The data obtained within the scope of the research were analyzed with The Statistical
Package for the Social Sciences (SPSS) program. After the data were transferred to the SPSS
25 program, a normality analysis was performed to determine whether the data had a normal
distribution. In this context, the values of skewness and kurtosis were first examined. As a
result of this analysis, the values of skewness and kurtosis were re-examined, and the values
for the reasoning dimension were -.521 (skewness) and -.097 (kurtosis), and the values for the
flexibility dimension were -.229 (skewness) and -.391 (kurtosis). It was determined that the
values of skewness and kurtosis for the thinking dimension were -.781 (skewness) and -.189
(kurtosis), and the values for the interpretation dimension were -.345 (skewness) and -.460
(kurtosis). As a result of the analysis, it was found that the data showed a normal distribution
since there were no extreme values, and the coefficients of the skewness and kurtosis for the
dimensions were between -1 and +1 [27]. "Pearson Moment Product Correlation" was used to
determine the relationship between students' critical thinking perceptions and academic
achievement because each data series was independent of the other and exhibited a normal
distribution. Only one relationship was observed between the data series. Multiple Linear
Regression Analysis was used to determine the predictive power of students' critical thinking
perceptions on academic success because it was the examination of the relationship between a
series of (predictor) variables that affected a predicted variable and this (predicted) variable
[28]. The significance level in the research was accepted as 0.5.

3. Results

Pearson moment product correlation was examined to determine whether there was a
relationship between the critical thinking perceptions and academic achievement of primary
school students in 4th grade. The results are shown in Table 1 below.
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Table 1. Results of Pearson product-moment correlation performed to determine the relationship
between critical thinking perceptions and academic achievement of primary school students in 4th

grade
CTP Academic Success
.. . Pearson Correlation 1 415**
F?err'é(';;'l;g'r(‘gg) Sig. (2-tailed) 000
N 462 462
*% p<0.05

Table 1 shows a positive relationship between students' critical thinking perceptions and
academic success (p < 0.05). However, since the correlation value of the two variables was
between 0.40 and 0.59 (r =.415), it was determined that the relationship was at a medium
level [29].

The Pearson moment product correlation results indicate the relationship between the
critical thinking perceptions (reasoning, flexibility, thinking in-depth, and interpretation) of
primary school students in 4th grade and their academic achievement, as shown in Table 2
below.

Table 2. Results of Pearson product-moment correlation performed to determine the relationship
between critical thinking perceptions (sub-dimensions) and academic achievement of primary school
students in 4th grade

Reasoning Academic Success
Pearson Correlation 1 .246**
Reasoning Sig. (2-tailed) 1000
N 462 462
Flexibility Academic Success
Pearson Correlation 1 .098
Flexibility Sig. (2-tailed) .036
N 462 462
Thinking through Academic Success
Pearson Correlation 1 .368**
Thinking through Sig. (2-tailed) .000
N 462 462
Interpretation Academic Success
Pearson Correlation 1 .292**
Interpretation Sig. (2-tailed) .000
N 462 462

As shown in Table 2, the Pearson moment product correlation was conducted to determine
whether there was a relationship between the flexibility perceptions and academic
achievements of fourth-grade primary school students; it could be seen that there was a
positive relationship between the students' flexibility perceptions and their academic
achievements (p < 0.05). However, since the correlation value of the two variables was less
than 0.20 (r < 0.20), it was determined that the relationship was at a very low level [29].

The Pearson moment product correlation was conducted to determine whether there was a
relationship between the perceptions of comprehensive thinking and academic achievements
of fourth-grade primary school students; it could be seen that there was a positive relationship
between the students' perceptions of thorough thinking and their academic achievements (p <
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0.05). However, since the correlation value of the two variables was between 0.20 and 0.39 (r
=.368), it was determined that the relationship was at a low level [29].

The Pearson moment product correlation was conducted to determine whether there was a
relationship between the interpretation perceptions and academic achievements of primary
school students in fourth grade; it could be seen that there was a positive relationship between
the students' interpretation perceptions and their academic achievements (p < 0.05). However,
since the correlation value of the two variables was between 0.20 and 0.39 (r = .292), it was
determined that this relationship was at a low level [29].

The results of the multiple linear regression analysis indicating the rate at which the critical
thinking perceptions of primary school students in 4th grade predict their academic success
are shown in Table 3 below.

Table 3. Results of multiple linear regression analysis on critical thinking perceptions of primary
school students in 4th grade predicting their academic achievement

Predictor Variable R R2 Corrected R2 Standard error

Critical Thinking
Perceptions (CTP) 473 224 217 10,54081

Table 3 shows the predictor variable (critical thinking perceptions) to explain the change in
the predicted variable (academic success), which was R2 = .224. In this context, primary
school students' essential thinking perceptions (predictor variable) in 4th grade explained 22%
of their academic achievement changes.

The results of multiple linear regression analysis revealing whether there was a significant
relationship between the critical thinking perceptions (predictor variable) and academic
achievement (predicted variable) of primary school students in 4th grade are shown in Table 4
below.

Table 4. Results of multiple linear regression analysis revealing whether there was a significant
relationship between the critical thinking perceptions and academic achievement of primary school
students in 4th grade

Sum of Squares df Mean Squares F p
Regression 14652,064 4 3663,016 32,968 ,000

According to Table 4, it can be said that there is a significant relationship between the
predictor variable and the predicted variable (p<0.05).

The results of the analysis to determine which sub-dimensions are the predictive variables
are shown in Table 5.

Table 5. Results of multiple linear regression analysis conducted on whether there is a significant
relationship between 4th grade primary school students' critical thinking perceptions (sub-dimensions)
and academic achievement

Variables B Standard error t p
Reasoning 1,171 418 2,804 ,005
Flexibility ,206 ,346 ,597 ,551
Thinking through 2,609 414 6,305 ,000
Interpretation 2,325 344 6,754 ,000
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Table 5 shows that the perceptions of reasoning, thinking in detail, and interpretation were
less than 0.05 (p < 0.05). However, the p-value for flexibility perception was observed to be
greater than 0.05 (p >0.05). Thus, it was determined that the perceptions of reasoning,
thinking in detail, and interpretation of primary school students in 4th grade significantly
predicted their academic success, but their perception of flexibility did not.

4. Discussion

It was determined that there was a moderate positive relationship between CTS and
academic achievement of primary school students in 4th grade. When the findings regarding
the relationship between CBT and the academic success of primary school students in 4th
grade were considered, it was determined that there was a low level of relationship between
students’ reasoning, thinking, and interpretation perceptions and their academic success.
However, it was determined that there was a very low level of relationship between students'
flexibility perceptions and academic success. It had been observed that the literature also
supported this result. The study by O'Hare and McGuinness [30] investigated the relationship
between critical thinking skills, non-verbal intelligence, and academic performance.
However, other research highlighted the relationships between flexibility and academic
success. Compared to those with poor resilience, individuals with greater resilience could
select and activate positive approaches to learning, which could result in better academic
achievement [31][32]. This connection has not been verified in various national samples;
therefore, further cross-cultural research taking into account potential contextual modifiers
such as societal culture [33] is needed. As a result of the study, it was determined that there
was a moderate relationship between critical thinking, non-verbal intelligence, and academic
performance. In the study by Villavicencio [15], the relationship between critical thinking and
success was examined on 220 engineering students. The results showed that critical thinking
was positively related to success. Ip et al. [34] investigated the relationship between students'
essential thinking tendencies and academic success in their research on 122 nursing students
studying at the Chinese University of Hong Kong. In the research, it was determined that
students had a negative tendency to think critically. It was concluded that a positive
relationship existed between students' academic success and their critical thinking tendencies.
This result points to the vital relationship between academic success and critical thinking.
Critical thinking skills contribute to children's questioning, problem-solving, and developing
different solution skills. These skills can indirectly support academic success.

In this context, critical thinking skills should be considered in the curriculum to increase
students' academic success. As a matter of fact, in the study conducted by Alkaya [35] to
determine the effect of CBT-based science teaching on the academic achievement of students,
the results showed that CBT teaching used with the success division technique was more
effective on students' academic achievement and critical thinking skills than traditional
teaching. Gizel [36] compared social studies teaching based on CBT with social studies
teaching based on the conventional approach regarding the academic success of fourth-grade
primary school students and their attitude towards the course and CBT. As a result of the
research, it was determined that there was a significant difference between the experimental
group and the control group, favoring the experimental group in terms of students' academic
achievements, CBT, attitudes, and permanence in learning. Again, in the study conducted by
Chukwuyenum [37], the effect of critical thinking on the mathematics achievement of
secondary school students was examined. The study used a quasi-experimental design.
Training on essential thinking skills was given to the experimental group in 80-minute
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sessions twice a week for eight weeks; the control group continued their normal education,
and no study was conducted with the control group. As a result of the research, it was
determined that there was a significant difference between the mathematics achievements of
the children in the experimental group, and the scores of the CBT and control groups were in
favor of the experimental group. When the literature was examined, it could be seen that
students with high critical thinking skills also have high academic success. In addition,
research has found that the academic success of students who received training in critical
thinking would increase. According to the findings of the study conducted by Reed and
Kromrey [38], the CBT of students who received critical thinking training increased.

When the effect of critical thinking perceptions on the academic achievements of primary
school students in 4th grade was considered, it was determined that the student's essential
perceptions of thinking could predict their academic achievements. It was determined that
critical thinking perceptions explained 22% of academic success and perceptions of
reasoning, thinking in-depth, and interpretation were significant predictors of academic
success. Accordingly, as the perception of reasoning, consideration in detail, and
interpretation of student’s increases, their academic success will also increase. Despite this, it
was determined that the perception of flexibility was not a significant predictor of academic
success. When the results are examined, the academic success of students who have
developed skills in making inferences by reasoning, establishing connections between
information, considering all thoughts, and interpreting events will increase. The study by
Ozcan [14] examining the relationship between mathematics achievement and CBT showed
that CBT was related to mathematics achievement and was a predictor of mathematics
achievement. Therefore, it can be said that the results of this study are similar to those of the
literature. As a result, it can be said that critical thinking skills are an essential factor in
increasing academic success. However, it can be said that there are other factors besides
critical thinking in improving academic success. The results of this research prove that critical
thinking is an essential factor.

5. Recommendation

The study observed a significant relationship between the perceptions of reasoning,
thinking in detail, and interpretation and academic success of primary school students in 4th
grade. To achieve success, critical thinking skills should be given due importance. Critical
thinking training can be provided to teachers and students in this context. Additionally,
teachers should ensure that a democratic environment is created in the classroom, encourage
students to think by asking open-ended questions during the teaching-learning process, and
allow all students to speak. Teachers should provide students with activities to develop
critical thinking during extracurricular time and homework. Researchers can examine the
relationships between teachers' perceptions of critical thinking and their students' perceptions
of critical thinking. Additionally, studies that reveal the relationship between critical thinking
skills and academic achievements of students studying at different levels can be conducted.

6. Limitations

The research has limitations on its participants, 462 students studying in the central district
of Erzincan province. This limits the generalizability of the research. Subsequent research can
be conducted by applying it to students studying in different regions and to larger groups.
This study measured children's critical thinking perceptions based on students' self-reports.
Subsequent research can be conducted by obtaining additional information from teachers and
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parents. Children's academic success is not only affected by their perception of critical
thinking. This study did not consider the personal characteristics of children, educational
practices of schools, qualifications of teachers, and other factors, which also limits the
generalizability of the results.
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