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The purpose of this research to analyze profile students’ problem 
solving skill and the implementation of assisted guided inquiry at 
senior high school. The type of research is used the preliminary 
research method with data collection techniques such as tests and 

questionnaires. The data are obtained, analyzed descriptively 
qualitatively. The results of this study show that only a few students 
can work on the material using problem-solving strategies (A-
Assessing the problem (identifying principles to be used in problem-
solving), C-create a drawing (translating words in the form of 
pictures containing about problem-solving instructions), C-
conceptualize strategy (outlining the steps that will be used in 
solving the problem), E-executing the solution (applying the formula 
to solve the problem by the steps) and finally S-scrutinize the result 
(giving a level of confidence and give a reason) in solving dynamic 
electricity problems. Totally of the students, five students had low 
problem-solving skills, and 25 students who had moderate problem-
solving skills. Totally of the students, five students had low problem-
solving skills, and 25 students who had moderate problem-solving 
skills. The lowest problem-solving strategy value is at point S 
(scrutinize the result). Implementation of learning models provided 
is not ideal so that it causes students to be less active so that problem-
solving skills are lacking and no laboratory supports the learning 
process. Students are not introduced to the existence of a virtual 
laboratory (PhET) as a laboratory replacement. So to improve 
students' problem-solving skills required appropriate learning 
methods. 
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INTRODUCTION  
According to Saparini et al. (2018), physics is one of the natural sciences that studies 
phenomena that occur in nature. Physics is a branch that is formed through a scientific 
process that must be taught to students so that students have a meaningful learning 
experience. Besides, there are two physical properties, namely as a product and as a process. 
Physics as a product by illustrating the products produced in the form of facts, concepts, 
theories, principles, and laws. Physics as a process is students expected to be able to master 
the basic skills used by scientists in scientific work. So learning physics is not always about 
facts, principles, legal theories, concepts but also develops scientific skills. Scientific skills are 
obtained through the classroom using teaching and learning methods that help students 
through laboratory practice. The implementation of physics learning is still dominated by 
teachers, which causes passive learners in teaching and learning activities (Hamid, 2011). 

Good learning to support the success of educational goals is to meet the elements of good 
learning by taking into account several elements, including student learning, teaching 
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teachers, teaching materials, and the relationship between teachers and students. Active 
students in learning are one of the most important things in learning physics. According to 
Suparno (2010), teachers are directed to help and encourage students to be able to learn 
physics independently.   

Learning is a human activity to achieve competence, skills, and attitudes. The purpose of 
learning is so that humans can get information, knowledge from experiences that have been 
obtained so that humans can have new things obtained from before not possessed by 
humans. In the learning process, two factors play an important role, namely teachers and 
students. To be successful in the learning process, the teacher must play an active role in 
motivating students and providing the experience. According to Putri et al. (2016), an 
increase and balance between attitudes, skills, and knowledge competencies is an 
orientation in Curriculum 2013. Learning that is based on mastery of competencies is a 
teaching and learning activity that is directed to give knowledge, attitudes, and skills to 
students to do something, namely a set of intelligence actions in the form of skills, 
determination, and the full success of responsibilities that must be had to do the tasks given 
(Majid, 2014).  

According to Gok (2011), the main goal of learning is problem-solving skills. Because 
according to Bogard et al. (2013), problem-solving skills are cognitive activities in the 
learning process. Problem-solving skills related to aspects of thinking and the ability to 
reason (Chang, 2010). Problem-solving skills are also needed in building reasoning based on 
observations and data used to test hypotheses, solve complex problems, represent 
mathematical equations by using the relationship of results before and after the 
hypotheses are tested, and be able to work in groups well (Sitika et al., 2015). According to 
Markawi (2013), problem-solving skills are also needed in sharpening the ability to think 
through a collection of facts, analysis of information or knowledge, and compile various 
alternatives, effective resolution strategies. According to Teodorescu et al. (2013) problem 
solving using the GW-ACCES strategy with problem-solving steps consisting of (1) 
Assessing the problem (identifying the principles of the problem), (2) Create a drawing 
(translating words in the form of pictures that contain instructions for solving the problem), 
(3) Conceptualize the strategy (outlining the steps that will be used to solve the problem), (4) 
Execute the solution (apply the formula to solve the problem), and (5) Scrutinize the result 
(level of confidence in the answer).  

Based on the results of the pre-research, it was attended by 30 students by working on 
three problem descriptions and questionnaires on dynamic electrical material by paying 
attention to problem-solving problems. On the questions given a percentage average of 1.94 
students were able to explain the theory used in working on the problem, 2.8 students were 
able to draw or change the questions in written form, 1.90 students were able to find the 
steps or concepts used, 1.78 students were able to apply the formula. In problem-solving, 
there are still many students who look confused, especially in determining the theory used 
in solving problems and applying formulas, students also still do not understand the lessons 
about dynamic electricity so that in the process of the process, many are still assisted by 
subject teachers. The questionnaire consists of 4 questions where of the four questions for 
numbers 1 and 2 students fill in with the answer "yes" because, according to problem-
solving, is very important in solving problems in physics. However, for numbers 3 and 4, 
students fill in with no answers because they did not do the practice and did not know about 
the virtual lab (PhET). So from the description above, it can be concluded that problem-
solving skills in students are still low. The purpose of this research to analyze profile 
students’ problem solving skill and the implementation of assisted guided inquiry at senior 
high school. 
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RESEARCH METHOD  
This preliminary research is descriptive and it does not to test a hypothesis. The results of 
this study are used to consider developing learning methods that can improve students' 
problem-solving abilities. This research was conducted at SMAN 1 Driyorejo, Gresik (Senior 
High School in Indonesia), with a total of 30 students. The data collection method in this 
study used teacher interviews, tests, and questionnaires distributed to students. The 
instruments used in this study were teacher interview sheets, student interview sheets and 
question test sheets containing three questions with dynamic electric material. Answer 
sheets containing five completion indicators (A-C-C-E-S), and student questionnaire sheets. 
The data analysis method used is to use descriptive variable analysis. The aim is to explain 
and describe the facts and conditions that occur at school through the data obtained. The 
results are presented in the form of graphic interpretation of problem-solving skills in 
working on problems divided into three categories, namely low, medium, and high.  

 
RESULTS AND DISCUSSION  
The results of this study aim to analyze the physics problem-solving skills, especially in 
dynamic electric material. This study uses a test given to students consisting of 3 essay 
questions that need answers in the form of a description. The answer sheets that have been 
provided are equipped with indicators of problem-solving skills (A-C-C-E-S) where 
students are asked to enter answers following predetermined indicators. In addition to tests, 
questionnaires were also given, which consisted of 4 questions about students' experiences 
in learning physics at school, problem-solving skills, experience of experimenting and the 
use of virtual laboratories (PhET). 
 

Based on Tests 
Based on data obtained from 3 questions given to 30 students, it was rated in 3 categories, 
namely logical, systematic, and complete. If students answer according to the group 
(complete, logical, and systematic), the value obtained is 3 points. If students answer only 
two categories (logical and systematic or complete and systematic or logical and complete), 
the value obtained by students is 2 points. Moreover, if students only answer 1 group, the 
value obtained by students is 1 point, and if the answer is wrong or does not meet all three 
criteria, the value obtained by students is 0 points. 

   
  
 
 
 
 
 
 
 
 
 

 
 

 

Figure 1. Result of students’ problem-solving skills 
 

Based on Figure 1 obtained, the value of problem-solving skills varies between one 
student with another. The value obtained can be seen that the number of students who score 
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with medium criteria is 25 students and with a low criterion of 5 students. However, for 
high criteria, none of the students scored with these criteria. The value of problem-solving 
skills can be known based on the answer sheets that have been completed with the problem-
solving criteria (A-C-C-E-S). 

 Assess the problem (Identify the principles used in solving problems) 
  
 
 
 
 

A-assess the problem (Identify the principle needed to solve the problem: find the voltage issued at the point AB (VAB)). 
 

Figure 2. Identify the principles used in solving problems 
 

From Figure 2, it can be seen that the student's answers do not match the answers 
expected. In figure 1, students are expected to find the principles used in working on 
problems. However, students have not been able to explain the principles used in solving 
problems, students only explain Kirchhoff’s Law, but the expected answers 
are Kirchhoff’s first law and Kirchhoff's second law.  

 

 Create a drawing (Translate words in the form of pictures or drawings that contain 
instructions in solving problems) 

 
 
 
 
 
 
 
 
 

C-Create a drawing (Translate words in the form of pictures or drawings that contain instructions in solving 
problems) 

Figure 3. Create a drawing 
 

From Figure 2, it states that translating words in the form of pictures or drawings 
containing the work instructions by the problem and give the direction of the Loop. 
However, based on the answers of students, they did not solve following the directions of 
the current and did not give directions for Loop 1 and Loop 2 so that the circuit is difficult to 
understand and students difficult to solve problems. 

 
 Conceptualize the strategy (outlines the steps that will be used in solving the problem) 
 
 
 

 
  C-Conceptualize the strategy (Describes the steps used in solving the problem) 

 
Figure 4. Conceptualize the strategy 

 
From Figure 4, students are asked to outline the steps and strategies in solving problems. 

However, based on the answer sheet, students did not write answers to even formulas used.  
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Aspect of Problem Solving Skills Assessment 

 

 Execute the solution (Apply the formula to solve the problem) 
 
 
 
  
 

 
E-Execute the solution (Apply the formula to solve the problem) 

 
Figure 5. E-Execute the solution 

 
Figure 5 explained that students are asked to enter the numbers into the formula that has 

been chosen based on the problem to calculate the value of VAB. However, at this stage, the 

students were not able to write the desired answers. 
 
 Scrutinize your result (Are you sure about the answer)  
 
 
 
 
 

S-Scrutinize your result (Are you sure) 
- Yes  - Not Sure 
Why? 

 
Figure 6. Scrutinize your result 

 
Figure 6 explained that students are asked to state their level of confidence through 

writing, accompanied by supporting theoretical reasons. However, based on the students' 
answers, they were just not sure without clear reasons. 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Aspect of assessment skills 
 

From the Figure 7 of the relationship between indicators of physics problem-solving skills 
with the average value obtained by students can be seen if, the lowest value is found on the 
S indicator (Scrutinize your result). Based on these values, it can be seen that students are 



Studies in Learning and Teaching (SiLeT) 
Vol.1, No.1, April 2020, pp. 52-62 
ISSN: 2722-1857 

 

57 

 

Journal homepage: http://scie-journal/index.php/SiLET 

not entirely sure of the answers given because in the process of their process many cheats 
and are assisted by their teachers without doing it themselves and most students do not 
make excuses that are following the concepts of physics they have learned. However, the 
average student could answer correctly on the C (Create a drawing) criterion. In indicator C 
(Conceptualize the strategy), many students have been able to describe the steps in solving a 
problem. In indicator E (Execute the solution), students could do it, but in the calculation, 
there were still many that are not careful enough so that the steps are correct, but the final 
results obtained were wrong.  

 
Student Questionnaire Results 
 

Table 1. Learners' responses to the questions 

 

Table 1 explained that student' responses to problem-solving, tracking students' problem 
solving is very important in solving physics. In SMAN 1 Driyorejo, students had been 
trained in problem-solving to do physics work. The result of the interviews showed that 
some students of SMAN 1 Driyorejo had not understood the scientific steps yet. However, as 
an alternative to substituting a school laboratory, one can use a virtual laboratory, namely, 
PhET. However, in the interview results, it was found that many students did not know 
about PhET, but after being shown, many students were interested in the application.  
 

Result of Interviews with Teachers 
The result of the interview, according to high school physics teacher problem solving is 
significant. However, during the problem-solving process, there are obstacles, namely when 
planting concepts in students. Besides, in the teaching and learning process, many students 
are more interested in the practice directly than using PhET (virtual laboratory). According 
to the teacher, students are more familiar in explaining using writing on the 
board than using a virtual laboratory or PowerPoint. However, when interviewed with 
students, many students are curious about the virtual laboratory (PhET). In the 4.0 era, we 
used technology in teaching and learning activities, one of which was by using a PhET 
(Virtual Laboratory).  
 
The Results of Review Articles 
The results of the article review to find out the influence of guided inquiry models in 
student learning.  

Table 2. Result of review articles 

Writer 
(Year) 

Sample Research Design Finding 

Sipangkar et 
al. (2018). 
 

N: 68  Using the research 
conducted is a quasi-
experimental design of 
the Control Group 
Pretest-Posttest Design. 

 Manipulation variable: a 
learning model 

 The value obtained in the experimental 
class is higher than that of the 
experimental class because, in the 
experimental class, the student is directly 
involved, so that motivates students. 

 Student learning outcomes in the 
experimental class 64% of students who 

Question Yes No 

Did problem solver have been taught 29 1 

Does problem-solving is important in physics 30 0 

Have you ever an experiment on "Dynamic Electricity" 5 25 

Have you ever experimented with PhET 1 29 
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Writer 
(Year) 

Sample Research Design Finding 

 Control variable: totally 
of students, learning 
material 

 Response variable: 
student learning 

outcomes 

reach the minimum completeness criteria 
(KKM). 

 Student learning outcomes in the control 
class 47% of students who reach KKM. 

 Learning in the experimental class is used 

the guided inquiry learning model is 
increasing. 

Maretasari 
et al. (2012) 
 
 
 
 
 
 

N: 64  Using scoring 
techniques using pre-
test and post-test. 

 Manipulation variable: 
a learning model 

 Control variable: 
number of students, 
learning material 

 Response variable: 
student learning 
outcomes and scientific 
attitudes 

 Laboratory-based guided inquiry 
influences the learning outcomes and 
scientific attitudes of students. 

 Scientific attitudes affect the 
improvement of student learning 
outcomes. 

Amijaya et 
al. (2018) 

N: 68  Using quasi-
experimental research 
with a nonequivalent 
control group design 

 Manipulation variable: 
a learning model 

 Control variable: 
number of students, 
material 

 Response Variable: 
Student learning 
outcomes 

 There is an increase in learning outcomes 
of the experimental class, and the control 
class from pre-test to post-test that is for 
the experimental class increased by 35.03 
while the control class increased by 
26.16. 

 The guided inquiry learning model is 
more effective than the conventional 
model. 

Partono 
(2015) 

N: 45  This research uses 
Pretest-Only Control 
Design 

 Manipulation variable: 
a learning model 

 Control variable: 
teaching material 

 Response variable: 
student learning 
outcomes 

 The comparison of the average learning 
outcomes of students based on the 
experimental class and the control class 
is 84.36> 77.70. 

 An indicator of the success of students in 
completing the average problem 
exercises in the experimental class was 
86.33%, while the control class was 
76.67%.  

 The inquiry learning model influences 

the learning outcomes of students. 

Pratiwia et 
al. (2019) 
 

N: 68  Using a true 
experimental research 
design with a posttest-
only control design. The 
sampling technique 
used is a saturated 
sampling technique.  

 Manipulation variable: 

a learning model 

 Control variables: 

 The inquiry model has a positive effect 
on student learning outcomes. 

 The guided inquiry learning model 
based on authentic assessment gives a 
positive influence of 38.66% on the 
cognitive learning outcomes of students. 
This is also reinforced by the increase in 
the average initial value and posttest 
value of the experimental class by 
15.04%. In comparison, the control class 
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Writer 
(Year) 

Sample Research Design Finding 

teacher, material, time 

 Response variable: the 
result of the learning. 

12.76% and the experimental class have 
very good criteria more than the control 
class when viewed from the results of 
psychomotor and affective domain 
assessments of students. 

Wahyuni et 
al. (2016) 
 

N: 76  Using pre-test and post-
test control group 
design 

 Manipulation variable: 
a learning model 

 Control variable: totally 
of students, material 

 Respond variable: the 
result of learning  

 The result of learning students at the 
time of the initial test and final test 
students differed, there was an increase 
between the control class with the 
experimental class but a greater increase 
in the experimental class. 

 It was shown that the physics learning 
outcomes using the guided inquiry 
learning model with the experimental 
method affected compared to 
conventional learning models. 

Nurfausiah 
(2016) 
 

N: 60  Using design matching 
pretest-posttest group 

 Manipulation variable: 
a learning model 

 Control variable: totally 
student 

 Respond variable: the 
result of learning 
student  

 The value of physics subjects taught with 
guided inquiry models is very high, on 
average, 87.00. Moreover, the value 
taught by the independent inquiry 
learning model is in the very high 
category, on average, 83.67. So that 
teaching with the guided inquiry model 
and independent inquiry model is no 
different. 

Nurmani et 
al. (2016) 
 
 
 

N: 72  Use quasi-experimental 
with nonequivalent 
control group  design 

 Manipulation variable 
learning model  

 Control variable: 
learning material 

 Respond variable: the 
result of students 
learning 

 The average value of the initial test 
control class is 46.12, and the 
experimental class is 49.09, with a 
difference of 2.97. These values are 
categorized under the minimal 
completeness criteria value and are 
declared incomplete 

 The value above will be a benchmark in 
providing treatment 

 After being given treatment, the average 
value of physics learning outcomes for 
the control class was 66.75 and for the 
experimental class was 74.47. 

 The guided inquiry learning model that 
is applied to the experimental class has a 
significant influence on student learning 
outcomes compared to conventional 
learning that is applied in the control 
class. 

Simbolon & 
Sahyar 
(2015) 
 

N: 76  Using the quasi-
experiment 

 Manipulation variable 
learning model.  

 Control variable: totally 
student and material.  

 Respond variable: the 
result of learning physic 

 The value obtained when using the 
guided inquiry learning model based on 
real experiments and virtual laboratories 
is 75.29 while students who are taught 
using the direct learning model get a 
value of 57.41. 

 There is a significant difference between 
the learning outcomes taught by the 
guided inquiry model based on real 
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Writer 
(Year) 

Sample Research Design Finding 

experiments and virtual laboratories 
using direct learning models. 

Zani et al. 
(2018) 
 

 

N: 24  Method quasi 
experiment research using 
the research model not 
non-equivalent control 
group design 

 Manipulation variable: 
a learning model 

 Variable control: 
learning material 

 Respond variable: the 
result of learning and 
skill process science.   

 The result of the test The Science Process 
of Student Learning Skills on Static Fluid 
Material from his pre-test and post-test 
has increased. The improvement 
obtained is as much as 39% in the control 
class and as much as 49% in the 
experimental class. 

 Student learning outcomes were 
obtained from the pre-test and post-test 
scores in the control class using 
conventional learning models, the value 
before treatment was 38.5%, and after 
treatment was 64.5%. While the results of 
pretest and posttest in-class 
experiments with the application of the 
guided inquiry model obtained a score 
before treatment of 
44.8% and after treatment, 73.9%. 

 

 
CONCLUSION  
Based on the data and analysis above, it can be concluded that the problem-solving skills in 
high school 1 Driyorejo are in the low and medium categories. Based on questionnaires and 
problem-solving skills tests based on the A-C-C-E-S components that have been done that 
problem-solving skills need to be trained by the teacher, especially in the completion of 
Physics subjects, especially on Dynamic Electric material. In research, students have never 
been invited to do practical work because laboratory facilities do not yet exist in schools and 
have not been or have never been introduced with a virtual laboratory, one of which is 
PhET. Efforts that can be made to improve problem-solving skills are to implement a guided 
inquiry learning model with PhET assistance. So hopefully, students can solve problems 
well based on indicators A-C-C-E-S. 
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