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Abstract 
 

Background: Problem-solving is a skill that students must master in the 21st century. In Biology 
learning, students' ability to solve problems uses their metacognitive skills to process information 
and knowledge to solve problems. This study describes the relationship between metacognitive skills 
and problem-solving abilities in Biology learning in class XI Science. Methods: Correlation descriptive 
research method with Cluster Random Sampling technique many 52 students. The questionnaire 
instrument to capture metacognitive skills was 14 statement items with a Likert Scale, and the essay 
test instrument for problem-solving skills was six questions. Data analysis technique using SPSS verse 
24. Results:  The hypothesis test shows that the correlation coefficient R is 0.123 > 0.05, which means 
there is no relationship. The relationship is positive in the regression equation Y' = 43.6 + 0.245X. In 
the analysis of variance, the F count value of 0.771 with a significance of 0.384> 0.05 means that it is 
not significant. Conclusions: The conclusions that can be formulated are that Ha is rejected and H0 is 
accepted. There is no significant relationship between students' metacognitive skills and problem-
solving abilities in Biology learning. The project-based learning method might be implied to train 
problem-solving skills in the student environment so that distance learning obstacles can be 
minimized. 
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Introduction 
Education carried out at all levels of education can explore individuals' potential to 

face future challenges. Learning in the 21st century, which is the century of knowledge, 
requires students to have several abilities, including critical thinking, problem-solving, 
creativity and innovation, communication, and collaboration. This requires students to 
have the ability to solve problems.  

Problem-solving is the ability of individuals who use the thought process to solve a 
problem by collecting facts, analyzing information, compiling various alternative solutions, 
and choosing the most effective problem-solving (Rahma et al., 2020). This ability is 
essential in the student's learning process to assist him in making the right decisions. 
Solving problems by looking for information and knowledge from various sources will 
help solve problems to make the right decisions. 

The selection of decisions depends on the student's metacognitive skills to process 
the information obtained to solve the problem. Metacognitive skills are a form of thinking 
awareness to process one's thought processes to generate motivation to improve the 
frame of mind when facing unsolved problems (Paristu, 2020). Sometimes students have 
metacognitive knowledge, but it is challenging to use it to solve a problem (Suryaningtyas 
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& Setyaningrum, 2020). In learning biology contextual to life problems, it is necessary to 
train problem-solving skills so that students can make the right decisions.  

Metacognitive skills need to be possessed by students because they are related to 
their thought processes to solve problems. Different metacognitive abilities cause 
teachers to need to facilitate students in the learning process to solve problems. However, 
the reality is that both students' metacognitive and problem-solving abilities are still 
underdeveloped (Afni et al., 2020), that students' metacognitive skills have not been so 
developed with results in the planning aspect of 23%, the monitoring aspect of 45% and 
the evaluation aspect of 43%. The average score of problem-solving ability is 39.9%, 
which means that students are still lacking (I Wayan, 2006). 

The distinguishing aspect of this study is that the Distance Learning (PJJ) process is 
ongoing. Because the outbreak of the Covid-19 virus, therefore, requires an online 
learning process. The study also describes students' metacognitive abilities in solving 
problems.  

Method 
This quantitative descriptive study involved a sample of 52 class XI students 

obtained through the Cluster Random Sampling technique.  

Instrument 

The question instrument to capture students' problem-solving abilities uses six 
essay questions in which there are problems regarding biological material related to live. 
The preparation of the problem uses problem-solving steps, according to Paidi (2011). 
After logical and empirical validity tests are carried out, are carried out to analyze the 
quality of the instrument using tests of validity, reliability, difficulty level, and 
distinguishing power. Furthermore, the instrument can be used for student data retrieval 
by spreading a google form link. The required test using normality and linearity tests was 
then carried out with hypothesis tests with the help of the SPSS ver. 24. 

Data collection 

Data collection techniques are in the form of non-tests (questionnaires) and tests 
(questions). The questionnaire instrument to obtain data on students' metacognitive 
skills uses the Likert scale with 14 statements regarding metacognitive skills arranged 
based on three aspects according to Vrugt & Oort (2008): planning, monitoring, and 
evaluation. 

Result 
Students Metacognitive Skills 

Data on students' metacognitive skills are listed in Table 1.  
 
Table 1. Description of student metacognitive skills data  

Average Standard Deviation Maximal Value Minimum value 
63,79 7,13 80 48 

 
Judging from the results of obtaining a standard deviation value of 7.13, the data 

obtained from this metacognitive skill is less varied because the standard deviation value 
obtained is less than the average. This shows that students answer less diversely. The 
average gain of 63.79 shows the metacognitive skills possessed by high-category 
students. Based on the aspects of metacognitive skills, students are superior to 
monitoring skills, namely indicators of supervision of the learning process and awareness 
of the implementation of tasks, compared to aspects of planning skills and evaluation 
skills; this is shown by students who have been able to manage how to learn so that 
students can do their assignments well. 

https://doi.org/10.22263/j.bes/629095
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Troubleshooting Capabilities  

The results of the data analysis of students' problem-solving abilities are listed in 
Table 2. 
 
Table 2. Description of student problem-solving ability data  

Average Standard Deviation Maximal Value Minimum value 
59,27 14 86 33 

 
The analysis results of the problem-solving ability obtained a standard deviation 

value of 14, which means that the data spreads less variably. The average obtained in the 
study was 59.27, which showed that students' problem-solving ability was sufficient. 
Based on the aspect of problem-solving ability, students are only able to identify possible 
solutions and choose the best solution. In addition, students have not been able to think 
in sequence in solving problems, judging from the answers of students who directly 
answer at the stage of implementing solutions. 

Relationship of metacognitive skills with problem-solving ability 

The research data obtained on Sig. 0.20 > 0.05 showed that the data was normally 
distributional. Probability at deviation from linearity with probability Sig. 0.179 > 0.05. 
Thus, the research data on metacognitive skills and problem-solving ability are normally 
distributed and have linear relationships.  

The calculation of a simple regression equation on the variables of metacognitive 
skills and problem-solving ability yielded a regression coefficient of 0.245; This shows 
that every time you add a unit of metacognitive skill value, the value of problem-solving 
ability increases by 0.245. The results show a positive relationship between 
metacognitive skills and problem-solving ability. 

The value of the correlation coefficient R was obtained by 0.123 > 0.05, indicating no 
relationship between the metacognitive skill variable and the problem-solving ability. 
Furthermore, the variance analysis results to determine the significance of the 
relationship obtained the value of F = 0.771 with a significance of 0.384. This shows that 
Sig. = 0.384 > = 0.05 means that the regression coefficient between metacognitive skill 
variables and problem-solving ability is insignificant. (Ha is rejected, and H0 is accepted). 

Discussion 
Statistical tests showed that metacognitive skills did not significantly correlate with 

the problem-solving ability (an F value of 0.771 with a Sig. of 0.384 > 0.05). According to 
Anderson et al. (2001), metacognitive belongs to the dimension of knowledge, which is 
the knowledge of consciousness and the process of cognition in the learning process; This 
is due to the situation that requires distance learning (PJJ) which during the learning 
process uses e-learning so that it cannot improve students' problem-solving abilities.  

E-learning learning often experiences problems related to network connections and 
technical errors such as server downs and errors. One problem of distance learning lies in 
the lack of mastery of technology, data packages, and internet networks (Sofianto & 
Zuhri, 2021). Ineffectiveness in implementing PJJ due to economic, technological, and 
infrastructure factors, not having supporting electronic media, and weak network/signal 
conditions (Sinaga et al., 2020). Other obstacles are teachers who are not used to 
providing material remotely and how to deliver the material with limited time so that the 
material is not delivered correctly. In addition, teachers give assignments related to the 
material and use fewer media and learning strategies. According to Marthaningrum 
(2020), to support the learning process, namely by using e-learning learning, it must be 
genuinely mastered by the teacher because it is one of the deliveries of learning materials 
to students. The use of media and learning creativity are factors for the success of 
distance learning. Still, obstacles to the media system or the readiness of teachers and 
learners will hinder learning activities (Aprilianto & Putra, 2020).  
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The learning environment also affects improving students' abilities. Distance 
learning, which is applied, requires students to study at home. Because an obstacle for 
students in the learning process where students are less motivated to study 
independently at home. The condition of the learning environment is a factor in the 
decrease in learning motivation. Distance learning can also result in students 
experiencing academic stress, where students feel pressured by academic demands such 
as schoolwork that burden students (Pahriji, 2021). Students experience moderate (49%) 
and high (10%) stress levels, so the majority of students experience academic stress 
(Safira et al., 2021). The weak internet signal on students' devices makes students 
restless and less motivated to learn. 

The lack of self-confidence results in low problem-solving ability; it is characterized 
by students answering problems not using their thought processes but by asking friends 
or looking for answers on the internet, which causes a difference between metacognitive 
skills and problem-solving abilities. Lack of trust in himself makes him fear being wrong, 
unsure, and unable to cope with his problems (Lestari & Sofyan, 2013). Students' self-
confidence plays a role in learning activities, and self-confidence affects students' 
independence in making decisions without the influence of others (Pratiwi & Laksmiwati, 
2016). 

Based on the results of students' metacognitive skills, which are relatively high, 
students' scores are more excellent in monitoring skills in which there are indicators of 
supervision of the learning process and awareness about performing tasks. Students can 
manage their learning and thinking processes to perform a task. Metacognitive skills are a 
form of thinking awareness to process their thought processes so that they are motivated 
to improve their way of thinking in dealing with problems (Paristu, 2020). 

Problem-solving skills include identifying problems, analyzing the causes of 
problems, identifying solutions, choosing the best solution, developing action plans, and 
implementing solutions. Based on the findings, the student's problem-solving ability is 
categorized as sufficient (students can answer at the stage of identifying possible 
solutions and choosing the best solution). Students understanding in analyzing and 
understanding problems can find several solutions and choose the best solution by 
making decisions according to their knowledge and information. Inaccuracy in decision-
making will impact problem-solving quality (Paidi, 2011). 

The results of this study revealed that students had not identified the problem in 
detail, as can be seen from the student's thinking steppings that are directly focused on 
the implementation of the solution so that the problem-solving ability is not in order. 
Students are poorly trained to solve problems that require solving problems in a 
sequence and logical manner. PBL and student worksheet (LKS) models based on 
problem-solving skills may improve students' problem-solving abilities (Lestari et al., 
2017). Internal and external factors influence students' learning abilities (Ildayanti, 
2017). The success of achieving learning objectives depends on the learning process 
experienced by students, each individual has a different way of thinking, so it is hoped 
that the learning process, which includes strategies and methods, should meet aspects of 
metacognitive skills and problem-solving abilities. Teachers can be a reference for 
teachers who want to develop student metacognitive skills to improve students' problem-
solving ability by using specific models, methods, or strategies in the learning process. In 
this study, there was no correlation between metacognitive and problem-solving ability, 
although metacognitive played a role in solving problems. The learning process is very 
influential in improving students' problem-solving abilities. 

Conclusions 
The conclusion of this study refers to the metacognitive skills of high-category 

students and the problem-solving ability of suitable categories. Metacognitive skills and 
problem-solving abilities do not significantly relate to biological learning. The project-
based learning method may be implied to train the problem-solving ability in the student 
environment so that distance learning constraints can be minimized. 
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