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ABSTRACT

The concept of education at the basic education level plays an important role in character building and
students' cognitive, affective, and psychomotor development. Through science learning, it is hoped that
students will not only know the concept, but are directed to be able to solve problems in the surrounding
environment. However, the facts show that students in elementary schools still have difficulty solving
analytical problems in science learning. This study aims to analyze the effect of metacognition on the
ability to solve science problems in fifth grade elementary school students. The method used in this
study is a quantitative method. The sample in this study were 50 grade 5 students, who were selected
using a random sampling technique. Data was collected using an instrument in the form of a
guestionnaire. The data analysis method used is simple linear regression analysis. The results showed
that the value of tcount was greater than ttable, namely 3,086 > 2,312 at a significance level of = 0.05.
Thus, it can be concluded that there is a significant effect of metacognition on the ability to solve science
problems. The implications of the results of this study are expected to be used as evaluation material
and input for teachers in choosing and using appropriate learning strategies so as to improve problem-
solving skills in science learning at the elementary school level.

1. INTRODUCTION

The educational process at the basic education level has an important role in character building
and the development of cognitive, affective and psychomotor aspects. Cognitive, attitude and personality
factors are the main determinants of a person who behaves with high mobility (Long & Khoi, 2020; Sukenti
et al, 2020). One of the materials taught at the basic education level is science material. Through science
learning, students are not only introduced to various concepts about the surrounding environment, but are
also directed to be able to solve problems and make decisions to be able to apply them in life. However, the
reality in the field is that most elementary school students in Indonesia have not mastered the concept of
science and have not been able to apply the concept in real life (Khairani et al.,, 2020; Utama, 2019).
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Teaching logical thinking in science is difficult because students constantly have to understand new
laws of science, knowledge and implementation of the concepts learned (Cofré et al., 2019; Soeharto et al.,
2019; Sulaiman et al., 2021). The human thoughts will be very hard to recognize as a complex organ
identical to the thoughts. Cognitive development in terms of memory, reasoning, thinking, spatial
processing, problem-solving skills, and perception differs at different stages of growth. Although scientific
research in elementary school is very important as a basis for knowledge for students, scientific research
not only emphasizes knowledge but also the process of acquiring knowledge (Nisa et al.,, 2018; Salehi et al,,
2020; Tika & Agustiana, 2021). Problem solving is the ability to logically solve a problem step by step and
lead to an effective solution. The capacity to clear up troubles indicates that scholars are capable of suppose
at better ranges as emphasized withinside the 2013 curriculum and are capable of broaden their cognitive
capabilities in analysis. Because education designed to focus on high-level skills cannot be separated from
a combination of thinking and creativity to solve questions (Pratiwi & Puspito Hapsari, 2020; Yayuk et al.,
2020).

Based on the results of the PISA survey in the science category, Indonesia is ranked 71st out of 80
countries participating in this program Compared to the 2015 score, the science performance ability score
of Indonesian students in 2018 decreased with a total score of 396 scores. This is relevant to the 2015 TIMS
(Trends in International Math and Science) survey which also showed that Indonesia's science skills were
relatively low, ranking 45 out of 48 countries. Indonesia's average score is 396 (Hadi & Novaliyosi, 2019;
Yasa etal,, 2020). The results of the PISA and TIMS studies are consistent with the original data: interviews
and observations conducted with SDIT Lhokseumawe City teachers in the course of teaching science.
Interviews showed that problem-solving skills were still low, and students tend to think based on what their
teachers were communicating and explaining. Students are less able to express ideas for solving scientific
problems related to everyday life. Also, students pay more attention to multiple-choice problem solving
than writing questions when solving problems. This is because students are still not familiar with learning
using problem solving procedures (Camellia et al.,, 2021; Elita et al., 2019). Thus, the teacher's role is to
guide students through the problem-solving process in scientific research through the learning stages.
Teachers should also be aware of the impact of metacognition on the learning process. In this way, you can
improve learning outcomes by motivating students to think about their own learning (Asy’ari et al., 2019;
Kalemkus et al., 2021).

Given the importance of the role of problem-solving ability in life, there is a need for improvement
of problem-solving ability in natural science research, one of which is the development of metacognition.
The metacognitive development of problem solving in science learning cannot be separated from the
support provided by teachers, especially teachers. The teacher's role is very important in improving the
skills to solve complex problems (Ali, 2019; Hobri et al., 2020). To improve the ability of students in science
learning, it is necessary to have the development of metacognitive skills in elementary school-aged children.
Metacognition refers to an individual's process of recognizing himself, including an awareness of one's
strengths and weaknesses, as well as the introduction of strategies that may be useful for progress in certain
tasks (Anthonysamy, 2021; Muncer et al.,, 2022). Metacognition is the ability to understand and control
one's cognitive activities in the learning process. Through metacognition, students can understand the
stages of the learning process and their abilities.

Metacognitive cognitive abilities equate to problem-solving steps, and students use these abilities
to identify variables in a problem and determine which strategies to use (Ramadhanti et al., 2019; Sevgi &
Karakaya, 2020). In research on the development of collaborative inquiry-based learning models for
elementary school students, it was also found that the results of testing collaborative-based inquiry learning
were feasible and able to improve the metacognitive abilities of elementary school students (Hastuti et al.,
2020; Lestarietal,, 2019). The use of approaches in learning will indirectly affect students' problem-solving
abilities if used appropriately, such as the use of problem posing models which are usually used in
mathematics, but after being tested in science material, they are able to improve children's problem solving
and metacognitive skills (Akben, 2020; Dorr & Perels, 2019).

In a study related to metacognitive development in elementary school-aged children, it was found
that there are several factors that can activate metacognitive regulation and have a positive impact on
scientific problem solving abilities, such as anomalies in presentation tasks, conveying ideas during problem
solving activities in group activities on science material (Jin & Kim, 2018; Kholid et al.,, 2020). Therefore it
is necessary to develop teacher competence in choosing learning methods and models such as the use of
PBL models with the help of technology so that they are able to activate metacognition and children's ability
to solve problems scientifically during the learning process (Lobczowski et al., 2021; Sutarto et al., 2022).
There are various articles that examine the relationship between metacognitive and problem-solving
abilities with gender, the results show that gender has not directly affected these two aspects,
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metacognition can be developed with the activeness of teachers in the learning process through appropriate
learning designs (Asy’ari et al.,, 2022; Nunaki et al., 2019).

To apply the metacognitive strategies, teacher should give the students systematic instruction
about the concept of metacognition and learning strategies (Akamatsu, 2019; Muhid et al., 2020). Through
metacognition, each student is expected to be able to independently determine what will bes learned, be
able to be honest about their abilities and shortcomings and dare to try new things to explore knowledge.
Therefore, based on these various problems, this study aims to analyze the effect of metacognition on the
ability to solve science problems in fifth grade elementary school students. at the Integrated Islamic
Elementary School in Lhokseumawe City, Aceh.

2. METHOD

This study uses a quantitative approach with a survey method. Lhokseumawe City SDIT can be used
as a complete population because of the implemented and technology-based learning system in the learning
process, while the population in this study are all 5th grade students of SDIT in Lhokseumawe City, totaling
6 schools. Sampling in this study used a random sampling technique (Random Sampling), namely taking
classes randomly without being picky determined by lottery, so the samples in this study were 5th grade
students from SDIT Anak Salih, SDIT Ulumuddin, and SDIT Al Markazul Islami.

The instruments used in this research are metacognitive data and students' problem-solving
abilities in science learning. The instrument consists of 12 questions related to problem solving skills and
21 questions related to metacognition. Table 1 and Table 2 shows the lattice of the instruments used in this
study.

Table 1. Instrument of Problem Solving in Science

No Dimension Indicators Item
1 Identify the problem Know and formulate problems Clearly 3
Using knowledge to detailing, analyzing problems from
various angles
The ability to find and organize data,
present data in the form of diagrams, 3
pictures and tables
The ability to make alternative solutions,
4 Evaluating the problem assessing choices taking into account the consequences 3
what happens with each choice.

2 Ability to plan solutions

Solve problems
according to plan

Table 2. Instrumented Metacognition

No Dimension Indicators Item

a) Declarative knowledge 3
1 Cognitive understanding b) Procedural knowledge
c) Conditional knowledge
a) commitment to learning
b) positive attitude in learning
c) planning learning activities
d) evaluate

2 Cognition Settings

W wwwww

The data collection technique in this study was using a questionnaire. a closed questionnaire, that
is, each statement in the questionnaire is equipped with alternative answers so that the respondent only
chooses according to the conditions that best suit him. Before the research is carried out, the instrument to
be used must go through a trial process first to determine the level of validity (validity) and reliability
(reliability). Validity shows certainty, accuracy, or accuracy of the measuring instrument, while reliability
shows consistency if the measuring instrument is used. Testing the validity of this instrument using the
SPSS 22 program, taking into account the number in the Corrected Item-Total Correction, namely the
correlation between the item scores and the total item scores. The interpretation is done by consulting with
the r table, the item is said to be valid if the calculated r value is greater than the r table value. For the
reliability test, it can be seen from the Gultman split half correlation value which is compared with the r
table. The item is said to be valid if the calculated r value is greater than the r table value. For the reliability
test, it can be seen from the Gultman split half correlation value which is compared with the r table.
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The statement items are valid if the significant value is < 0.05. The results of the validity test
obtained a correlation between each item with a total score of N = 30 with a r-table of 0.344. This means
that if the correlation value is more than 0.344 then the item is considered valid, while if it is less than that,
the item is considered invalid. The reliability test of the research instrument uses the Cronbach's alpha
formula. The research instrument will be said to be reliable if the reliability value of the instrument itself
has a reliability value greater than r table. Therefore, the questionnaire items will be reliable if the alpha
value is 0.344, but if the alpha value is < 0.344, the instrument is not reliable and cannot be used in research.
Cronbach's alpha analysis data obtained a reliability coefficient value greater than 0.344, the data is
declared reliable if the Cronbach's alpha value is > 0.344. Based on the data obtained by Cronbach's alpha =
0.830 > 0.344, it can be concluded that the statement in the questionnaire has a very high reliability value.

The valid and reliable data were then analyzed quantitatively using simple regression analysis
using IBM SPSS 23 software. In simple regression analysis, the significance level of 0.05% was determined
by: 1). Test the significance of the regression equation, 2). Test the linearity of the regression line, and 3).
Correlation significance. Before testing the hypothesis, the data obtained will be tested using the classical
assumption test through the following tests: 1). The normality test uses the Kolmogorov-Smirnov (K-S) non-
parametric statistical test, with the basis for making the decision if the significance value is > 0.05, the
residuals are normally distributed and otherwise will be abnormally distributed if the significance value is
< 0.05. 2), 2). Multicollinearity test, 3). Heteroscedasticity test to test whether in the regression model there
is an inequality of variance from the residuals of one observation to another observation using the Glejser
method, with the basis for making decisions. If the significance value is > 0.05, there is no heteroscedasticity
and vice versa, 4). Autocorrelation test, the decision is based on if the value of Asymp.Sig. (2-tailed) is
greater than 0.05 then the data is free from autocorrelation symptoms. The next stage is Regression Analysis
Y to X, aims to see the effect of the independent variable (X) on the dependent variable (Y) and how much
influence it has. The value of R ranges from 0 to 1, getting closer to 1 indicates a stronger relationship, on
the contrary, getting closer to 0 means the relationship is getting weaker. Followed by the linearity test and
the significance of the regression equation using SPSS 23. The final stage is to test the hypothesis, carried
out to test the effect between the variables as well as to find out how big the influence between the
independent variable and the dependent variable is, test the hypothesis in this study using the t test, to
determine whether there is an effect of variable X on variable Y with a 95% confidence level or = 0.05 or Sig
value <0.05.

3. RESULT AND DISCUSSION

Result

After going through the data collection process, data analysis was then carried out including: (1)
data description for each variable; (2) testing requirements analysis, which consists of normality test and
linearity test and regression significance; and (3) hypothesis testing of the relationship between the
independent and dependent variables. Before testing linear regression, the classical assumption test was
first performed.

Normality Test.

Normality test is part of the classical assumption test and is a requirement in regression analysis,
to find out whether the residual value is normally distributed or not. A good regression model is to have a
residual value that is normally distributed. Meanwhile, the method used is the Kolmogorov-Smirnov (K-S)
non-parametric statistical test. If the significance value is > 0.05, the residual is normally distributed and
vice versa will be abnormally distributed if the significance value is < 0.05. Table 3 are the results of
normality testing using IBM SPSS 23.

Table 3. Normality Test

Statistics Unstandardized Residual
Normal Parameters Mean 0.000
Std. Deviation 7.301
Absolute 0.137
Most Extreme Differences Positive 0.137
Negative -0.088
Test Statistic 0.137
Asymp. Sig. (2-tailed) 0.020
Exact Sig. (2-tailed) 0.279
Point Probability 0.000
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From the Table 3 it can be seen that the Exact value Sig. (2-tailed) of 0.279, meaning that it is greater
than 0.05. So, it can be concluded that the residual value in this study is normally distributed.

Multicollinearity Test

To see if there is multicollinearity in the simple linear regression model, a multicollinearity test is
carried out. Based on the multicollinearity testing, it is known that the value of VIF Metacognition (X)) is
2.332 < 10 and the tolerance value is 0.429 > 0.10, so it can be concluded that there is no multicollinearity.
This means that there is no multicollinearity of metacognitive variables on the ability to solve science
problems.

Heteroscedasticity Test

The heteroscedasticity test aims to test whether in the regression model there is an inequality of
variance from the residual of one observation to another observation using the Glejser method. The basis
for decision making for the Glejser method is if the significance value is > 0.05, there is no heteroscedasticity
and vice versa. Based on the heteroscedasticity testing, it is known that the significance value of the
metacognitive variable is 0.474, this indicates that there is no heteroscedasticity because the absolute
residual is greater than 0.05 and meets the regression requirements.

Autocorrelation Test

Based on the decision of the Run Test, if the Asymp.Sig.(2-tailed) value is greater than 0.05, then
the data is free from autocorrelation symptoms. From the table , it is obtained that Asymp.Sig.(2-tailed) =
0.253 > from 0.05, it can be concluded that there is no autocorrelation symptom, so the linear regression
analysis can be continued.

Simple Linear Regression Test

Simple regression analysis aims to see the effect of the independent variable (X) on the dependent
variable (Y) and how much influence it has. The value of R ranges from 0 to 1, getting closer to 1 indicates a
stronger relationship, on the contrary, getting closer to 0 means the relationship is getting weaker. The
regression equation that occurs between Y over X is = a + bX. From this table of coefficients, a constant of
65,075 is obtained and a regression coefficient of 0.317. Thus, the form of the relationship between
metacognition and the ability to solve science problems is shown by the equation of linear regression
analysis is = 65.075+ 0.317X. It can be interpreted that if metacognition and science problem solving ability
are measured, then every increase in score in metacognition by one unit will be followed by an increase in
science problem solving ability score of 0.317.

Test for Linearity and Significance of the Regression Equation

The linearity test of the regression line equation is obtained from the table in the Deviation from
Linearity line, namely Fhit = 1.252 with p-value = 0.295 > 0.05. this means that the regression equation Y
over X is linear or in the form of a parallel line. The linearity test of the regression line equation obtained in
the fifth row is Fhit = 9.523, and p-value = 0.003 < 0.05. This means that HO is rejected. Thus, the above Y
regression is significant.

Significance Test Correlation Coefficient X and Y

The significance test of the correlation coefficient obtained from the table is the correlation
coefficient (rxy) = 0.407 and F-hit (F-change) = 9.523, with p-value = 0.003 < 0.05. this means that the
correlation coefficient of X over Y means or is significant. While the coefficient of determination from the
table shows R Square = 0.166 which means that only 16.6% of the variation in science problem solving
ability can be explained by metacognition.

Research Hypothesis Test

Hypothesis testing is carried out with the aim of testing the influence between the variables as well
as to find out how much influence the independent variable has with the dependent variable. Testing the
hypothesis in this study using t-test, to determine whether there is an effect of variable X on the variable
(Y) with a 95% confidence level or = 0.05 or Sig value <0.05.

The calculation results as in the hypothesis testing in Table 4, it is known that the significance value
for the effect of X on Y is 0.003 <0.05 and the value of t table = 2.312. It means that the value of t count is
greater than t table which is 3,086 > 2,312, then HO is rejected and Ha is accepted. Thus, there is a significant
effect of metacognition on the ability to solve science problems for fifth grade students of SDIT
Lhokseumawe City.
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Table 4. Hypothesis Testing with T Test

Unstandardized Standardized 95,0% Confidence
Coefficients Coefficients . Interval for B
Model T Sig.
B Std. Beta Lower Upper
Error Bound Bound
(Constant) 65.075 7.486 8.693 0.000 50.023 80.126
Metakognisi 0.317 0.103 0.407 3.086 0.003 0.110 0.523

Discussion

Based on the results of data analysis using SPSS, the t-count value is greater than t-table, which is
3.086 > 2.312 at the significance level = 0.05, so there is an influence of metacognition with the ability to
solve scientific problems. The form of the relationship between metacognition and the ability to solve
scientific problems is shown by the regression equation = 65.075 + 0.317X1. This shows that if
metacognition and science problem solving abilities are measured, then every increase in metacognition
score by one unit will be followed by an increase in science problem solving ability score of 0.317, meaning
that the higher the metacognition, the higher the problem-solving ability of students. The results of this
analysis are relevant to the research conducted by Bahar and colleagues who stated that metacognition is
one of the main factors influencing problem solving skills, through scientific activities it was found that
there was confidence in problem solving skills, self-control, and metacognitive awareness, all of these
components have a positive relationship and strong substantial (Bahar & Akstit, 2020; Yiiksel et al., 2021)

The cognitive processes found in the study refer to the processes used by students to systematically
focus their thoughts, feelings, and actions to solve scientific problems given in the form of questions. This
finding is relevant to the research that has been done by Siagian and friends who suggest that metacognition
is a process where someone considers how they think to design problem solving techniques, in this case
students gain experience using the knowledge and skills they already have to solve a given problem, success
criteria depend on how students explain solutions (Arianto et al., 2021; Latifah et al., 2020; Siagian et al,,
2019). Furthermore, the teacher's role is also important in developing children's ability to solve problems,
especially in learning science which can be started from the early grades at the elementary education level.
The results obtained that the teacher's role in classroom learning has been able to activate critical and
independent thinking skills in dealing with or solving a problem in science learning. Metacognitive thinking
skills are essential skills and need to be developed in current learning, through child-centered learning,
namely through the role of the teacher by giving instructions to children in the form of giving children
autonomy to regulate their own learning, it will positively increase children's ability to solve problems in
learning, furthermore, children will be more independent and confident in their abilities (Hendriani et al.,
2021; van Loon et al,, 2021).

Metacognition skills need to be developed in the learning process in the classroom accompanied by
the teacher. In the learning process, metacognitive skills have a significant direct effect on the problem-
solving abilities faced by students where it appears that students are more enthusiastic in solving problems
correctly through appropriate strategies and logical reasons, it can be concluded that students' perceptions
of their performance affect their ability to monitor the learning process (Avargil et al., 2018; Gliner & Erbay,
2021). Based on the analysis and research findings, it can be concluded that an increase in students'
metacognitive abilities can improve their learning outcomes. The development of cognitive skills in
students at the elementary school level is expected to help students solve various difficulties in
understanding problems by choosing the right strategy, through the ability to check, detect, and correct
errors so that later it will improve the quality of learning for the better.

4. CONCLUSION

The results of hypothesis testing show evidence that there is a positive and significant relationship
between metacognition and the ability to solve scientific problems. This shows that students who are able
to use the metacognition component well will increase their problem-solving skills in science material. So,
it can be concluded that the higher the metacognition, the higher the ability to solve scientific problems. For
further research, it is necessary to examine the role of the metacognitive level that is formed based on
problem solving abilities.
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