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Abstract. This study to analyse the problem-solving skill on science learning in Junior High 

School. This study is a descriptive qualitative to analyse the result of problem-solving skill test. 

This study uses survey research method by using purposive sampling technique. The subject of 

this study is 80 students with low, medium, and high cognitive abilities according to the score of 

basic skill test upon new student admission. The instrument of the study uses five items of 

problem-solving skill test which have been validated and adjusted to several indicators of 

problem-solving skills. The result of the study shows that problem solving skill is still low in 

every indicator. The acquisition results of each aspect of problem-solving skills are 5.20% in 

identifying the problem, 57.60% in connecting the cause and effect, 47.10% in planning the 

solution, 37.60% in determining the relevant solution, and 39.10% in analysing the influence of 

solutions. In conclusion, the problem-solving skill of junior high school students in science 

learning is in low category.  
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1.  Introduction 

Problems and challenges of life in 21st century require readiness in dealing with problems in the real 

world which involve high-level thinking skill, creativity, communication, innovation, collaborative, 

critical thinking and problem solving skill. [1], [2]. In order to train and prepare the skill to face 

challenges in 21st century, learning activity needs to be improved and developed. Skills that need to be 

mastered include life and career skill, mastery of technology and information skill, innovation skill  [3], 

social and cross-cultural skills, and leadership and responsibility [2].  

All skills can promote by changing learning process in school. Teacher-centred learning should start 

to switch to student-centred learning. The student-centred learning offers bigger chance for students to 

be more active. Learning by memorising is no more used and switched to learning which encourage 

students to collaborate, open dialog, and encourage them to have critical thinking through effective 

behaviour modelling [1]. One of the skills in 21st century that needs to be mastered is problem solving 

skill. Problem solving is a basic skill that needs to be developed and trained to students in 21st century  

[4]. 

Problem solving is a summary of smart and rational cognitive process, thus, it  provides a reasonable 

explanation for solution of the problem [5], [6] in other words, thought starts with the problem and ends 

with the solution [7]. Problem solving can be done by using senses and mind. That student can improve 
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the process (way of thinking) of problem solving is the most important aspect in education [8]. The 

process of problem solving needs several skills including planning, interpreting information, using 

methods, checking results [9], trying alternative strategy [10] and willing to accept help from others and 

colleagues [11]. Problem solving strategy has four steps, which are: understanding and representing the 

problem, planning and determining solutions to solve the problem, applying a problem plan, and 

evaluating the steps of problem solving [12]. Based on the interview with science teachers in junior high 

school, students can answer the question according to the concept, however, they will have difficulty 

when answering questions about concepts application in life. Then, in this problem, students understand 

the science concepts that have been taught yet they have difficulty in applying science concepts in daily 

life. According to research conducted by Sugiarto, students have difficulty in applying concepts in daily 

life which is the solution of the problem [13]. Based on the definition of problem solving, it can be 

concluded that aspects and indicators of problem solving used to analyse participant skills are on the 

table 1. 

Table 1. Aspects and indicators of problem-solving skills. 

Aspects Indicator 

Identifying the 

problem 
Identifying the components of problem. 

Describing the cause-effect of components of the 

problem 

Determining the 

alternative of 

problem solving  

Planning several ideas or solution related to the problem 

Applying the right 

solution 

Determining the solution related to the problem logically 

and relevantly 

Evaluating the result Analysing the influence of solution that has been applied 

2.  Research method 

This study used descriptive qualitative research to analyse the result of problem-solving skill test of 

seventh grade students on Junior High School in Pacitan regency. The subject of this study is 80 students 

with low, medium, and high cognitive abilities according to the score of basic skill test upon new student 

admission. The test consists of 5 questions which represent each problem-solving indicator and they 

have been validated by experts. The questions used were in the form of description. The assessment of 

test results used rubric score 1-4 to analyse and categorise the results. The percentage calculation of 

problem-solving skill used a formula: 

𝑁𝑃 =
𝑅

𝑆𝑀
𝑥100% 

Where SM= maximum score, R= raw value obtained and NP= expected percentage value. 

Table 2. Criteria limitation assessment. 

Score limit Criteria 

≤ 54% Less One/ Low 

55-59% Less 

60-75% Sufficient 

76-85% Good 

86-100% Very Good 

 

 



The 5th International Seminar on Science Education

Journal of Physics: Conference Series 1440 (2020) 012089

IOP Publishing

doi:10.1088/1742-6596/1440/1/012089

3

 

 

 

 

 

 

3.  Result and Discussion 

The measurement results of problem-solving skill test on junior high school students in science learning 

are shown in figure 1. 

 

Figure 1. Percentage Analysis of junior high school student’s problem-solving 

skill in science learning. 

The aspects of identifying the problem include understanding components of the problem, determining 

and relating facts based on data, and determining formulas or questions of the problem. [14]. The aspects 

of identifying the problem in this study are divided into two indicators which are identifying components 

of the problem and describing cause-effects of the problem components. The problem discussed is water 

pollution which is faced in neighbourhood. This problem is expected to stimulate and motivate students 

to learn. Students are trained to think, ask, and analyse until they find right solutions to the problem 

[15]. The result of problem-solving test on indicator of identifying the problem is 58.20% and 57.60% 

which means it is in low category. The result of identifying problem aspects shows highest score among 

all aspects tested on students. Students may have been taught to identify the problem in previous stage 

and the problem has been mentioned in the text.  The result by observing student’s answers on this 

indicator is that most of them take or copy their answers from text which has been given. From that 

result, it can be concluded that student’s knowledge is only limited on the text given. 

An alternative of problem solving is by planning some ideas or solutions related to the problem faced. 

The result of this indicator shows that students’ skills in planning solutions to solve the problem is still 

low. Student’s answers are only limited to general knowledge and experience or it is less specific. It 

shows that student’s knowledge in finding potential solutions to solve the problem is still low. This 

statement is based on the test percentage score that is 47.10 %. This result shows that the skills to make 

a potential plan to find solution is still in low category. The observation result in class shows that students 

have not been able to develop their thoughts of solution plan in long, short and medium term in solving 

a problem. Students must be trained to find solution to solve the problem in learning activity. Teachers 

should design learning activity that elaborates concepts with daily problems. Teachers design learning 

activity that encourages students to discuss some potential solutions to solve the problem. Teachers help 

students to identify whether those solutions can solve the problem in short or long time so that students 

will get the most effective and efficient solution. 

The aspect of applying solutions by indicator of determining logical and relevant solution related to 

the problem shows lower results than other indicators’ percentage. The observation result on the test 

shows that students find difficulty in determining solutions since they have never been taught by teachers 

in learning which starts with a problem. Students tend to only focus on the text. Students have not been 
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able to develop their thoughts to deal with problems since they are not used to face problems and find 

solutions to solve those problem. The result also represents that students do not have the skills to think 

at a higher level yet. Problem solving skill is a skill of thinking at a higher level so students can formulate 

a solution of problems they faced [16]. 

The aspect of evaluating the result by indicator analysing the influence of solutions related to the 

problem. Students are required to understand the influence of solutions, they chose all in terms of energy, 

cost and time. The percentage result on this indicator is low category that is 39.10%. This result shows 

that students have not been able to develop their thoughts on deeper understanding about the determined 

solution. Students are not used logical thinking to predict the impact and influence of the solution 

application to solve the problem. 

The percentage result of problem-solving skill test and result of the interview on students about their 

obstacles in answering questions shows that students find difficulty because they forget the theory and 

they pay less attention to the important things in questions given so that their answers are not quite 

suitable. This result represents that students only focus on text since they only have been taught by 

memorising technique and have not been trained to solve problems in the learning activity. Students 

only recognise problems and concepts but have difficulty to implement and evaluate relevant solutions. 

Many students are not aware and confuse how to apply their knowledge and concepts to solve the 

problem [17]. Students need to practice often so they are able to apply the concepts [18]-[20].  

Problem solving skill can be trained through concept and knowledge comprehension in learning. The 

concept comprehension can be done by contexts learning that aims to develop student’s thinking skill  

[16]. Problem solving skill can be facilitated by learning activity where students can elaborate new 

knowledge with the knowledge they have been learned before [14]. Students are required to develop 

problem solving skills in learning. Problem solving skill can be improved through science learning. 

Students are encouraged to be creative, to make decisions, to think critically and analytically, so that 

students are expected to find ease in finding solutions to problems or problem solving skills in life [1] 

that will be seen by certain behaviour [4], [21].  

The influential factors of problem-solving skill are structure of knowledge and character of problems 

faced. The structure of students’ knowledge is related to their initial knowledge that have been learned 

in form of science products such as theory, fact, law, principle, and postulate [22]. From the result of 

the analysis of problem-solving skill, it can be identified several factors which influence students’ skills.  

Those factors are: (1) the experience factor includes background knowledge that students already have 

before; students are used to deal with problems. (2) the cognitive factors or students’ thinking skills 

includes students' skills to read; analytical and logic skills. (3) the affective factor or attitude including 

accuracy, perseverance and patience. 

4.  Conclusion 

Based on the result of the study that has been conducted, it can be concluded that problem solving skill 

of seventh grade students in junior high school is still in low category. Teachers are expected to design 

learning activities using science learning media related to daily life that aims to maximally improve all 

aspects of problem-solving skill. 
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