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Abstract

In this study, the prediction level of the fourth-grade students’ scientific attitudes on reflective
thinking skills for problem solving was examined. The research was conducted using the
correlational survey model and the sample of the study consisted of 468 students identified
through simple random sampling. According to the findings the students had a low level of
reflective thinking skills for problem solving and scientific attitudes. It can be said that there is a
significant and positive correlation between the fourth-grade students’ scientific attitudes with
reflective thinking skills for problem solving. Besides, while the model established for the
prediction of the reflective thinking of the fourth-grade students by the scientific attitude is
significant, reflective thinking for problem solving of the fourth-grade students was strongly
explained by scientific attitudes.

Keywords: attitude, scientific attitude, reflective thinking, problem solving, fourth grade
students.

1. Introduction

Contemporary thoughts about learning have turned learning environments into a
structure where the student is at the center and where individual differences about the student are
considered. For this reason, the characteristics of students such as interest, need, attitude,
expectation, and academic-self have a significant effect on both the theoretical and practical
directions of the teaching process. Metacognition is one of the important concepts that emerges in
learning environment and significantly predicts students' internal concepts such as attitudes and
motivation to learn and their preferences towards learning strategies. According to Reeve and
Brown (1985), metacognition is the ability of the individuals to control and direct their own
cognitive activities. Metacognition is an important phenomenon that supports the purpose of
creating independent learners that contemporary education systems care about (Kramarski,
2008; Mevarech & Amrany, 2008).

In this context, the individual should determine which way he/she learned best, and
what aspects he/she should change or strengthen in the learning process and raise the level of
learning through these regulations. At this point, reflective thinking skill, which is frequently
emphasized in the current curriculum, appears. Unver (2003) defines reflective thinking as the
thinking process to reveal the positive and negative situations related to the teaching or learning
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method and to solve the problems related to method or level of learning. In contemporary
education systems it is very important to be aware of the problems and to engage in the thinking
process to solve these problems. Reflective thinking in this regard appears as a thinking skill that
supports problem solving.

« Students have a low level of reflective thinking skills for problem solving and sub-dimensions.
Students have a low level of scientific attitudes, too.

« While students’ reflective thinking skills for problem solving and scientific attitudes do not
differ significantly in terms of gender, family income level and father education level, the
students’ reflective thinking skills for problem solving and scientific attitudes differ
significantly in terms of mother education level, first semester grade and mathematics exam
grade.

« There is a significant and positive correlation between the fourth-grade students’ scientific
attitudes with reflective thinking skills for problem solving and sub-dimensions.

« Compound effects of variables except family income level, mother education level and first
semester grade with scientific attitude level were not significant.

« While the model established for the prediction of the reflective thinking of the fourth-grade
students by the scientific attitude is significant, reflective thinking for problem solving of the
fourth-grade students was strongly explained by scientific attitudes.

Problem solving skill is one of the important skills that education systems consider
important in the light of current developments. According to Gagne (1980), it should be known
that the teaching method of the 21st century is problem solving. According to Bingham (2004: 24),
the problem is the obstacle that confronts the individual’s existing skills used to achieve the
desired goal. So, problem solving is to find new solutions by going beyond the simple application
of the rules learned through previous experiences to solve a problem (Korkut, 2002). Problem
solving skill is to develop the ability to limit and understand when a problem is encountered, to
choose the appropriate method for its solution, to use this method, and to analyze the results.
When this skill is acquired, the individual gets the habit of acting with a problem solving approach
to explain the events around (Altun, 2002). At this point, the first and most important activity that
an individual should do in order to show problem solving skills is “thinking”.

The perception of the problem starts the thinking activity, the solution of the problem
turns into a goal for the individual, and this purpose directs the thinking activity (Kalayci, 2001).
While some problems have the right answers or certain solutions, some other do not have. The
solution of these problems requires interdisciplinary knowledge, multi-faceted thinking, and
creativity (Senemoglu, 1997). In this process, the individual needs to employ higher-order
thinking activities and must be creative, reflective, critical, and analytical (Bilen, 1996).

Due to its nature, problem solving skills are both disciplinary and interdisciplinary.
One of the areas where this skill has an important function due to its structure is science. When
the Science Education curriculum published by the Ministry of Education (2018) is examined,
particular emphasis is placed on creating students who produce knowledge, use it functionally in
life, solve problems, think critically, have communication skills, empathize, and contribute to
society and culture. Students' level of using problem solving skills or functioning within a field is
closely related to their attitudes towards this field.

Attitudes are defined as a predisposition to respond positively or negatively to things,
people, places, or ideas (Simpson et al., 1994). Attitude is best viewed as a set of affective reactions
towards an object, derived from concepts of beliefs that the individual has, and predisposing the
individual to behave in a certain manner towards that object. In science and science education,
the major division has been in terms of scientific attitude which is directly related to someone’s
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disposition towards scientific research or activity. In other words, it is the inclination to value
empirical evidence as the basis of belief on science (Gardner, 1975; Johnston, 1996; OECD, 2017).
Munby (1983) defined scientific attitude as the thinking pattern and characteristic of scientists.
To be scientific means that one has such attitudes as curiosity, rationality, open-mindedness,
critical-mindedness, objectivity, honesty, humility, and willingness to suspend judgment.

Many researchers indicated that students’ attitude and interests could play substantial
role on their science achievement (Adodo & Gbore, 2012; Simpson & Oliver, 1990; Wilson, 1983).
According to Osman, lksan & Halim (2007), scientific attitude can support scientific learning and
enhance the performance of scientific activity. Gokul and Malliga (2015) mentioned that scientific
attitude is the most important outcome in science teaching, and it is equally important as the
scientific knowledge. Similarly, Bloom (1976) reported that attitude accounted for up to 25% of
the variability in students’ achievement scores. Knowing students' scientific attitudes and
attitudes towards science is important in structuring the learning environment. Well-structured
learning environments both increase achievement and contribute to the positive change of
attitudes (Olasehinde & Olatoye, 2014).

So, in this study, whether there was a significant correlation between these two
concepts was investigated. Also, the fourth-grade students’ scientific attitudes and reflective
thinking skill levels of problem solving were determined. Whether the fourth-grade students’
scientific attitudes and reflective thinking skill levels of problem solving showed a significant
difference in terms of gender, family income level, mother education level, father education level,
first semester average grade, and last mathematics exam grade was also examined.

2. Method
2.1 Research design

The research was conducted using the correlational survey model. The correlational
survey model is important to reveal relationships between variables and to determine the levels of
these relationships (Karasar, 2016: 114). Moreover, the correlational survey provides the necessary
clues for conducting higher-level research on a relationship (Biiyiikoztiirk, 2016: 185).

2.2 Population and sample

The population of the study consisted of the fourth-grade students studying in
Afyonkarahisar city center. The sample of the study consisted of 468 students identified through
simple random sampling. The distribution of the determined sample according to some variables
is presented in Table 1.

Table 1. Distribution of the sample

Variable f %
Gender Female 238 50.9
Male 230 49.1
Low (under 1500 TL) 112 23.9
Family income level Average (1501-3000 TL) 242 51.7
High (3001 TL and above) 114 24.4
Primary School 166 35.5
. Secondary School 124 26.5
Mother education level High Sch())lol 101 516
Undergraduate 77 16.5
. Primary School 79 16.9
Father education level Secondxe/lry School 109 23.3
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High School 151 32.3
Undergraduate 129 27.6
1 28 6.0
2 13 2.8
First semester grade 3 38 8.3
4 90 19.7
5 288 63.0
1 18 3.8
Last mathematics exam 2 21 4.5
grade 3 52 11.1
4 115 24.6
5 254 54.3

Since the first semester grade and last math exam grade variables were not answered
by all students, the total number of students in these two variables was slightly lower than the total
sample number.

2.3 Data collection tool

In the data collection process, “Scientific Attitude Scale” developed by Moore and Foy
(1997) and adapted by Demirbas and Yagbasan (2006) was used. The scale is a five-point Likert-
type scale which shows a six-factor structure with a total of 40 items. The degree of participation
in items of scale is classified as “Strongly Agree”, “Agree”, “Undecided”, “Disagree”, and “Strongly
Disagree”. As a result of validity and reliability analyses, Cronbach Alpha reliability coefficient is
.76 and Spearman Brown two-half test correlation is found .84. In the present study Cronbach
Alpha reliability coefficient was .88.

Besides, “Reflective Thinking Skill for Problem Solving Scale” developed by Kizilkaya
and Askar (2009) was used. The scale has a total of 14 items and three dimensions (questioning,
reasoning and evaluation). Scoring has been designed according to the responses of the student
considering the frequency of the performing of the action in those items. Action frequencies have
been organized in the levels of “Always”, “Often”, “Sometimes”, “Rarely”, and “Never”. According
to the reliability analysis, Cronbach Alpha coefficient for the “questioning” dimension has been
found as .73, for the “reasoning” dimension as .71, and for the “evaluation” dimension as .69. The
value is .83 for the whole scale. In the present study, the Cronbach alpha coefficient for the whole
scale was calculated as .92. The Cronbach alpha coefficients for dimensions were .72, .80 and .80,
respectively. These values are considered to be highly reliable for the scale to be used in the present
research (Tavsancil, 2006: 29).

2.4 Data analysis

The data obtained from the evaluated scales were analyzed using a statistical program.
In order to determine the level of the fourth-grade students' reflective thinking skills for problem
solving (and sub-dimensions) and scientific attitudes, the mean of their answers was taken. Then
it was determined that the data that related to scientific attitudes and reflective thinking skills for
problem solving showed a normal distribution according to results of normality test. So,
independent samples t-test, one way ANOVA test, Pearson correlation test, compound effect
analyses and linear regression test was conducted for the purposes of the research.
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3. Findings

In the study, first, the level of the fourth-grade students’ scientific attitudes and
reflective thinking skills for problem solving was examined. The results are shown in Table 2.

Table 2. Descriptive statistics of reflective thinking skills
for problem solving and scientific attitudes

Dimension f Minimum Maximum x Std. Dev.
Scientific attitudes 468 10.00 173.00 100.65 22.09
Reflective thinking 468 14.00 70.00 31.87 12.20
Questioning 468 5.00 25.00 11.79 4.35
Sub-Dimensions Reasoning 468 4.00 20.00 8.57 4.08
Evaluation 468 5.00 25.00 11.50 4.94

When the findings in Table 2 are examined, it can be stated that students have a low
level of reflective thinking skills for problem solving and sub-dimensions. Students have a low
level of scientific attitudes, too.

Second, independent samples t-test was applied to determine whether the reflective
thinking skills for problem solving (and sub-dimensions) and scientific attitudes differed
significantly in terms of gender. According to the test, it can be said that students’ reflective
thinking skills for problem solving (and sub-dimensions) and scientific attitudes do not differ
significantly in terms of gender. Besides, it can be stated that the means determined in reflective
thinking skills for problem solving and sub-dimensions are high in favor of male students. On the
other hand, female students’ scientific attitude levels are higher than male students according to
means.

After that, one way ANOVA test was applied to determine whether the reflective
thinking skills for problem solving (and sub-dimensions) and scientific attitudes differed
significantly in terms of family income level, mother education level, father education level, first
semester grade, and last mathematics exam grade variables. It can be said that students’ reflective
thinking skills for problem solving (and sub-dimensions) and scientific attitudes do not differ
significantly in terms of family income level. Besides, it can be stated that the means determined
in all dimensions are high in favor of students with high family income level except “questioning”
sub-dimension. In “questioning” sub-dimension, students with low family income level have the
highest mean.

When the data according to mother education level are examined, it can be said that
students’ reflective thinking skills for problem solving and sub-dimensions except “questioning”
and scientific attitudes differ significantly in terms of mother education level. When the
differences are examined, the attitudes towards science and reflective thinking skills towards
problem solving of the students whose mother education level are high school and undergraduate
are significantly high.

Besides, when the data according to father education level are examined, it can be said
that students’ reasoning skills differ significantly in terms of father education level. When it is
analyzed from which groups the difference originates, it is seen that the students whose father
education level are undergraduate and high school have a significantly higher level of reasoning
skills than the students whose father education level are secondary school.

After that, when the data according to first semester grade are examined, it can be said
that students’ reflective thinking skills for problem solving (and sub-dimensions) and scientific
attitudes differ significantly in terms of first semester grade variable. It is seen that the difference
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is significantly in favor of the students with “excellent” and “good” grades. Also, when the averages
are examined, the levels of skill and attitude increase as the grade increases.

When the data according to last mathematics exam grade are examined, it can be said
that students’ reflective thinking skills for problem solving and sub-dimensions differ significantly
in terms of last mathematics exam grade. It is seen that the difference is significantly in favor of
the students with “excellent” and “good” grades. Also, when the averages are examined, the levels
of skill and attitude increase as the grade increases.

In the study, also, it was examined whether there was a significant correlation between
reflective thinking skills for problem solving (and sub-dimensions) with scientific attitudes. The
results are shown in Table 3.

Table 3. Correlation between reflective thinking skills for problem
solving and sub-dimensions with scientific attitudes

Reflective o . .
Thinking Questioning Reasoning Evaluation
Correlation - - - -
Scientific coefficient .585 .518 .548 535
Attitudes 00 00 00 00

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

When the results in Table 3 are examined, it can be said that there is a significant and
positive correlation between the fourth-grade students’ scientific attitudes with reflective thinking
skills for problem solving and sub-dimensions. All correlation coefficients are found to be
significant.

In the study, compound effect analyses were conducted to determine whether the
reflective thinking skills for problem solving of the fourth-grade students differed significantly
according to the level of scientific attitude and the variables determined. Compound effects of
variables except family income level, mother education level and first semester grade with
scientific attitude level were not significant.

It is found that the compound effect of the level of scientific attitude and family income
level is significant on the reflective thinking skills of students [F (104,259) =1.757; p<.05]. In
addition to this, the scores obtained show a significant difference separately in terms of scientific
attitude level [F (102,259) = 4.590; p<.05] in favor of higher level. According to the findings, in all
single scientific attitude level, students who have higher family income level were more skillful at
reflective thinking skill for problem solving.

Besides, it is found that the compound effect of the level of scientific attitude and
mother education level is significant on the reflective thinking skills of students [F (9,451) =2.139;
p<.05]. In addition to this, the scores obtained show a significant difference separately in terms of
scientific attitude level [F (4,451) = 45.640; p<.05] in favor of higher level. According to the
findings, in all single scientific attitude level, students who have higher mother education level
were more skillful at reflective thinking skill for problem solving.

It is found that the compound effect of the level of reflective thinking for problem
solving and first semester grade is significant on the scientific attitudes of students [F (13,435)
=2.314; p<.05]. In addition to this, the scores obtained show a significant difference separately in
terms of reflective thinking for problem solving level [F (4,435) =14,183; p<.05] and first semester
grade [F (4,435) =4.223; p<.05] in favor of higher level. According to the findings, in all single
reflective thinking for problem solving level, students who have higher first semester grade were
better at scientific attitudes.
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In the study, also, it was examined whether test to determine whether students’
scientific attitudes significantly predicted their reflective thinking for problem solving. Before
performing the regression analysis, it was checked whether the assumptions required for the
analysis were met. Accordingly, it was first seen that the data had a normal distribution and
normality assumption was provided. Then, as can be seen in Table 3, where the findings of the
correlation analysis are presented, the presence of a linear relationship between the predictive
variable and the predicted variable was determined. The results of the analysis of variance related
to regression analysis are shown in Table 4.

Table 4. The results of the analysis of variance related to
the prediction of reflective thinking for problem solving

Model Sum of ar Mean P P
Squares Square
Regression 23838.528 1 23838.528 .
Residual 45756.284 466 98.189 242781 .00
*p<.01

When the Table 4 is examined, it can be stated that the model established for the
prediction of the reflective thinking of the fourth grade students by the scientific attitude is
significant (Fq.466=242.781; p<.01). After that, the findings of linear regression analysis between
the reflective thinking and scientific attitude concepts are given in Table 5.

Table 5. The results of regression analysis on the prediction
of reflective thinking for problem solving by scientific attitude

Predictive Variables B Std. Error B t P
(Constant) -.667 2.138 -.312 .75
Scientific Attitude .323 .021 .585 15.581 .00”

R=.585; R?2=.343;
F(1,455)=242.781; p<.01

According to the analysis, while the model is significant as a whole [F 466)=242.781,;
p<.01], reflective thinking for problem solving of the fourth grade students was strongly explained
by scientific attitudes.

According to the findings, regression equation of reflective thinking for problem
solving of the fourth-grade students was as follows:

Reflective Thinking = .323 x Scientific Attitude

4. Results and discussion

In the study, firstly, when the results related to the means were examined, it can be
stated that the students had a low level of reflective thinking skills for problem solving (and sub-
dimensions) and scientific attitudes. Accordingly, students use the reflective thinking skill very
little in the problem solving process. In other words, they do not apply the questioning, reasoning
and evaluation skills much in the problem solving process. However, it is seen that students'
attitudes towards science were not high.

According to Demirel, Derman and Karagedik (2015) and Kizilkaya and Askar (2009)
the level of reflective thinking skills for problem solving of secondary school students were not
sufficient. Katranci and Sengiil (2020) also determined the questioning skills of secondary school
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students at an intermediate level. In the research of Aydin and Diker Coskun (2016), it was found
that the eighth grade students' reflective thinking skills for problem solving were low. Based on
these findings, it is seen that students do not use reflective thinking skills in their learning
processes. However, it can be stated that the attitudes of the students determining their affective
positions towards learning are low. In this context, it can be said that the revisions made in the
curriculum and teaching processes towards constructivism have not yet had a positive effect.

When the results related to gender variable are examined it can be seen that students’
reflective thinking skills for problem solving (and sub-dimensions) and scientific attitudes did not
differ significantly. According to Corbett et al. (2008) gender differences between girls and boys
have decreased and in some subjects no longer exist. But, the analyses typically do not present
data on the academic achievement of male and female students in such a way as to show the effect
of variables such as ethnicity or economic status. Fraser et al. (2011) pointed out that researchers
do not give much detail about achievement differences between students according to gender. This
situation has limited researchers’ understandings of the issues that mediate students’
achievement, attitudes, and participation in science.

Gender is characterized as the most significant variable towards students’ attitude to
science. When the literature is analyzed, men mostly show more positive attitudes towards science
than women. Also, according to Aiken and Aiken (1969), it was a well-known cultural bias that
science and mathematics were generally "masculine” occupations. But, Lowery (1966) said that
fifth-grade girls had more positive attitudes than fifth-grade boys. Given the particular situation
in Turkey, female students usually achieve high scores than male students in both national and
international exams (MONE, 2019a; 2019b, ASPC, 2019). This shows that female students
improve themselves academically better, identify their deficiencies better, take measures
accordingly and arrange their learning processes in a way that reveals their potential.

According to Saygili and Atahan (2014), reflective thinking skills of primary and
secondary school students towards problem solving did not differ significantly according to gender
variable. In the study of Kirnik (2010), it was obtained that the effect of the activities developing
reflective thinking did not differ according to gender while Demirel, Derman, and Karagedik
(2015) and Solakumur (2017) stated that reflective thinking skills for problem solving did not
differ according to gender. In the study of Kaya (2009) in which primary school students' thinking
styles and academic achievements in mathematics were examined, it was found that the scores
obtained from the scale related to thinking styles did not change according to gender. In the study
of Kizilkaya and Askar (2009), gender was not found to be effective on problem solving. There are
studies supporting this finding in the literature (Aldan Karademir & Gorgiin, 2019; Dilci &
Babacan, 2012; Erdogan, 2019; Giines, 2015; Késeoglu, Demirci, Demir & Ozyiirek, 2017; Ozkok,
2004; Tat, 2015).

When the results related to the family income level examined, it can be stated that
students’ reflective thinking skills for problem solving (and sub-dimensions) and scientific
attitudes did not differ significantly in terms of family income level. Besides, it can be stated that
the means determined in all dimensions are high in favor of students with high family income level
except “questioning”. Hacieminoglu (2016) found that family income had a significant effect on
the students’ attitude towards science. The mean scores of the students from a low income were
significantly different from those students from a medium and from a high-income family. Also,
Lowery (1966) determined that the students from an upper socioeconomic area had more positive
attitudes toward science than those from middle and lower socioeconomic areas (Aiken & Aiken,
1969).

Uygun and Bilgic (2018) determined that reflective thinking skills of middle school
students towards problem solving did not differ significantly according to socio-economic level.
There are studies supporting this finding in the literature (Aydin & Celik, 2013, Ceyhan, 2014;
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Gedik, Akhan & Kilicoglu, 2014; Giines, 2015; Kirnik, 2010; Sen, 2013; Tat, 2015). Also, Bilgic
(2017) determined that students' reflective thinking skills for problem solving did not differ
significantly according to the economic situation they perceived. In the light of this finding, it can
be said that students’ thinking skills and attitudes which constitute the cognitive and affective
dimension of the learning context do not change according to the level of opportunities that
students have.

When the results related to mother education level are examined it can be stated that
reflective thinking skills for problem solving and sub-dimensions except “questioning” and
scientific attitudes differed significantly in terms of mother education level. When the differences
are examined, the attitude and skill of the students whose mother education level are high school
and undergraduate were significantly high.

In his study, Rani (2006) found that the level of education of the mother had an effect
on the attitude of the students to the utility of science, but this was not statistically significant.
Hacieminoglu (2016) found that students with higher levels of mother education had higher
attitudes towards science than those with lower mother education level. George and Kaplan
(1998), in their research, determined that parental education was found to have significant total
indirect effects on the extent of parental involvement. Higher parental education is associated with
children’s visits to libraries and museums and also participation in science activities such as
science fairs and clubs. In general, all these activities have significant positive indirect effects on
student science attitudes. Sen (2013) determined that there was a positive relationship between
the education level of the parents and the reflective thinking skills of the students.

When the results related to father education level are examined, it can be stated that
students’ reasoning skills differed significantly in terms of father education level. When it is
analyzed from which groups the difference originates, it is seen that the students whose father
education level are undergraduate and high school had a significantly higher level of reasoning
skills than the students whose father education level are secondary school. Hacieminoglu (2016)
found that students with higher levels of father education had higher attitudes towards science
than those with lower father education level.

According to Saygili and Atahan (2014), reflective thinking skills of primary and
secondary school students towards problem solving did not differ significantly according to their
father's education level. Bilgi¢ (2017), in his study, determined that students' reflective thinking
skills for problem solving did not differ significantly according to their educational status.
According to Uygun and Bilgic (2018), reflective thinking skills of middle school students towards
problem solving did not differ significantly according to their father's education level. There are
studies in the literature supporting this finding (Aydin & Celik, 2013; Giines, 2015; Tat, 2015)

When the results related to first semester grade examined, it can be stated that
students’ reflective thinking skills for problem solving (and sub-dimensions) and scientific
attitudes differed significantly in terms of first semester grade. It is seen that the difference was
significantly in favor of the students with “excellent” and “good” grades. Also, when the averages
are examined, the level of skill and attitude increase as the grade increases.

Rani (2006) found in his research that achievement motivation was found to have
statistically significant effects on science attitudes only in the eighth grade and the ninth grade.
Katranci and Sengiil (2020) determined that the success levels of secondary school students
positively affected their inquiry skills towards mathematics. In the study of Inel Ekici (2017), it
was stated that students who have high scientific inquiry skills have higher level of participation,
interest and attention in the learning process, and so their success increased because of the effect
of these variables. Ozsoy (2005); Wolf and Fraser, (2008); Taskoyan, (2008); Hacisalihoglu,
Mirasyedioglu and Akpinar (2003); Kogan and Laursen (2014); Uygun and Bilgic (2018) also
reached similar findings.
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In parallel with this result, students with high academic success think about the
strategies they use in similar problems they have faced before and that they consider the suitability
of these strategies to the problem (Polya, 1957; Yesilova, 2013). It has been found that seventh
grade students participating in the study conducted by Bilgic (2017) differed significantly in their
reflective thinking skills for problem solving in favor of those who received high grades from Social
Studies course. In the study conducted by Altuntas (2019), when the relationship between
students' reflective thinking skills and academic achievement was examined, it was obtained that
there was a positive and moderately significant relationship. When looking at the difference
between the groups, it was determined that the groups with high academic success had more
reflective thinking skills to solve more problems than the groups with lower academic success.

When the results related to last mathematics exam grade are examined, it can be stated
that students’ reflective thinking skills for problem solving and sub-dimensions differed
significantly in terms of last mathematics exam grade. It is seen that the difference was
significantly in favor of the students with “excellent” and “good” grades. Also, when the averages
are examined, the level of skill and attitude increase as the grade increases.

While Bas and Kivileim (2013) determined that high school students' mathematics and
geometry achievements made a significant difference on reflective thinking skills for problem
solving, Tok (2008) concluded that reflective thinking activities increased academic achievement
for primary school students' science course. Aldan Karademir, and Gorgiin (2019) determined that
students who got a high grade in mathematics course had high reflective thinking skills for
problem solving. Sen (2013), in his research on elementary school students, found significant
relationships between students' reflective thinking skills based on problem solving and their
academic achievements in mathematics. In addition, Ozsoy (2002) found a significant
relationship between the general success of mathematics lesson and problem solving. In his study,
Leung (1993) stated that students with higher mathematics knowledge can produce problems that
can be classified as reasonable and solvable problems. This result is consistent with the results of
this study.

When the result related to the correlation analysis is examined it can be stated that
there is a significant and positive correlation between the fourth grade students’ scientific attitudes
with reflective thinking skills for problem solving and sub-dimensions. According to Demirel,
Derman, and Karagedik (2015), there was a moderately significant and positive relationship
between students' reflective thinking skills and their attitudes towards mathematics. Besides,
“evaluating” sub-dimension of the reflective thinking skills towards problem solving had a
stronger relationship with the dimensions of the attitude towards mathematics compared to the
other dimensions. Pimta, Tayruakham, and Nuangchalerm (2009) concluded in their study that
problem solving skills directly affected the attitude towards mathematics in the positive way. Also,
Bas and Beyhan (2012), Phan (2006; 2009), Tok (2008) pointed out a positive relationship in
their study in which they have studied reflective thinking skills and attitudes towards different
lessons.

Giines (2015) found a statistically significant relationship between attitude towards
mathematics lesson and reflective thinking towards problem solving in general. Aldan Karademir,
and Gorgiin (2019) determined a positive, high-level and significant relationship between
secondary school students' self-regulation and reflective thinking skills for problem solving. As a
matter of fact, Francisco and Maher (2005), Hoffman and Spatariu (2011), and Yildiz (2010) also
reached the conclusion that meta-cognition affects problem solving and it also improves learning.

Kesinkili¢ (2010) concluded that activities based on reflective thinking applied in the
seventh-grade science and technology lesson in primary education contributed to the development
of scientific process skills. In their study, Kurtulus and Eryilmaz (2017) determined that as the
problem-based reflective thinking skills of students increased, their anxiety in mathematics lesson
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also decreased. In the study conducted by Tat (2015), it was concluded that there was a
relationship between weekly mathematics lesson working times and attitudes towards solving
mathematics problem and dependent variable. According to Walle and John (1998), the time
spent on problem solving is closely related to the pleasure of solving problems. An individual who
enjoys problem solving tries to reach the result without getting tired or bored during the problem-
solving process. The individual who has a negative attitude gets squeezed out of the problem after
a maximum of one attempt.

Aydin and Diker Coskun (2016) found a significant and positive relationship between
seventh grade students' motivation towards mathematics course and reflective thinking skills
based on problem solving. Erdogan and Sengiil (2019) aimed to investigate the effect of reflective
thinking activities on mathematics attitude in sixth grade students. As a result of the research, it
was concluded that the students' math attitudes in the experimental group were higher than the
students in the control group. In the research of Pimta et. al. (2009), it was determined that
reflective thinking skill towards problem solving had a positive effect on mathematics attitude. It
has been determined that reflective thinking activities contribute to the positive attitude of the
students towards the course (Bas & Beyhan, 2012). Aydin and Diker Coskun (2016) stated that
there was a positive relationship between eighth grade students' mathematics motivation and
reflective thinking skills for problem solving.

When the result related to regression analysis is examined, it can be stated that
reflective thinking for problem solving of the fourth grade students was strongly explained by
scientific attitudes. No direct study was found in terms of the relationship between students’
reflective thinking skills towards problem solving and attitude towards science. But, Demirel et al.
(2015) pointed out that it is seen that the relationship between the students’ reflective thinking
skills towards problem solving and their attitude towards mathematics is significant on a moderate
level in the positive sense. Kaur (2013) found that the relationship between the two variables of
critical thinking and scientific attitude having the relationship of the magnitude .369 signified that
there was positive and significant relationship between the two variables.

Bas and Kivileim (2013) thought that reflective thinking skills for problem solving are
an important predictor of academic success in mathematics lessons (R=.782, R2=.611, p=.000)
and reflective thinking skills for problem solving predict approximately 62% of academic success
in mathematics and 67% of the academic success in geometry. Albayrak, Simsek and Yazici (2018)
determined that reflective thinking skill for problem solving is a variable that predicts
mathematics achievement significantly. On the other hand, in the study of Bas (2013), primary
school students' reflective thinking skills for problem solving explained their academic
achievements in science and technology. So, this finding supports the findings of this study.

5. Conclusion

Consequently, it is seen that there is a significant and positive correlation between the
fourth-grade students’ scientific attitudes with reflective thinking skills for problem solving. Also,
reflective thinking for problem solving of the fourth-grade students was strongly explained by
scientific attitudes. These findings should be taken into account when designing teaching and
learning environments. Teaching and learning activities consist of sub-fields with different
structures and that both cognitive and affective elements should be taken into account in order to
teach effectively. Considering that reflective thinking skill is an important thinking skill, the
importance of scientific attitude has been revealed in order to gain and develop this skill for
students. In this way, it can be stated that thinking skills will become functional especially with
the development of scientific attitude. This situation reveals once again the effect of affective
elements in the learning process expressed in brain-related studies in recent years.
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