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Preface

On behalf of the Steering Committee, | have the pleasure of welcoming you to the 3" International
Conference on Research and Learning of Physics (ICRLP 2020), which will be held online, in Padang,
West Sumatera, Indonesia from September 3 (Thursday) to 4 ( Friday), 2020.

This 3" ICRLP is organized by the Department of Physics, Universitas Negeri Padang. The main
objective of this conference is to provide a platform for academics, researchers, professionals
practitioners, observers, teachers and students to present their current research in physics and physics
learning. In addition, it also aims to discuss strategic issues in related fields. The theme of the
conference is “The Challenges of Physics and Physics Education Research in Pandemic Covid-19
Era”.

I would like to express my sincere appreciation to all the participants, financial sponsors, exhibitors,
supporting organizations and all the committee members who has made 3™ ICRLP successful. With
these strong support, we are sure 3" ICRLP will be beneficial to all the participants. Finally, | would
like to thank the members of reviewers for their kind assistance in reviewing the papers.

Dr. Hamdi, M. Si
General Chair, 3™ ICRLP 2020

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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Abstract

This study aims to determine students' problem solving skills in physics concepts at the SMP/MTs
level by teaching blended learning. The research method used was a mixed method with a
sequential explanatory strategy. The data were obtained through the provision of problem-solving

tests, the data was strengthened by interviews with student representatives who obtained high

‘PDF

medium and low scores. The sample in this study were 20 students of class VIII of the MTs in

Help
Gorontalo. The results of the analysis show that the problem solving ability of physics concepts

on the topic of light is in the low category. The average percentage of students' problem solving

abilities was 52, 58%. For each problem solving indicator, the percentage is as follows: 72, 50%
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planning completion; 54.75% for indicators of implementing the plan; and for indicators
evaluating the completion reached 56.50%. From the results of the interview, there were various
obstacles experienced by students in conducting online teaching. Online teaching is carried out
using blended learning, namely through virtual face-to-face and non-virtual face-to-face. The low
problem solving skills of students for the concept of physics on the topic of light needs to be
improved in the application of blended learning, especially related to the obstacles faced by

students in implementing blended learning during the Covid-19 pandemic.
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Abstract. This study aims to determine students' problem solving skills in physics concepts at
the SMP / MTs level by teaching blended learning. The research method used was a mixed
method with a sequential explanatory strategy. The data were obtained through the provision of
problem-solving tests, the data was strengthened by interviews with student representatives
who obtained high, medium and low scores. The sample in this study were 20 students of class
VIII of the MTs in Gorontalo. The results of the analysis show that the problem solving ability
of physics concepts on the topic of light is in the low category. The average percentage of
students' problem solving abilities was 52, 58%. For each problem solving indicator, the
percentage is as follows: 72, 50% for the problem focus indicator; 14.66% for physical
description indicators; 64.50% for indicators planning completion; 54.75% for indicators of
implementing the plan; and for indicators evaluating the completion reached 56.50%. From the
results of the interview, there were various obstacles experienced by students in conducting
online teaching. Online teaching is carried out using blended learning, namely through virtual
face-to-face and non-virtual face-to-face. The low problem solving skills of students for the
concept of physics on the topic of light needs to be improved in the application of blended
learning, especially related to the obstacles faced by students in implementing blended learning
during the Covid-19 pandemic.

1. Introduction

Education system is the one of criticall issue that has been discussed in many years. The various facts
show there are many differences between and recent education system in line with the improvement of
technology in the 21st century. During Covid-19 pandemic, technologybecome the crucial tool due to
the change of education system from face-to-face learning into the distance learning. Obviously, the
situation encourage both students and teachers to apply online learning as the invention on academic
learning during pandemic.

In order to maximise the quality of learning process, the selection of suitable learning strategy is
important. One of the suitable learning strategy is blended learning. Blended learning is acombination
of direct learning (face to face) and online learning [1].Blended learning model integrate various
learning methods and strategies by utilizing virtual technology. It offers the potential to enhance the
teaching and learning process in an educational environment that is more responsive to the lifestyle of
contemporary students [2].With the application of blended learning, the learning process is not only
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face-to-face, but can also take place outside face to face. So thatstudents have more time and space to
communicate to improve mastery of learning material, especially in learning physics.

In another perspective, blended learning techniques also have other advantages in online learning.
For instance helping students to be able to learn independently, where students can express themselves
looking for information without having to face the teacher [3].In addition, students can learn according
to their respective learning speed without being influenced by their friends [4].Thus, this is in line with
how to help students improve problem solving skills. Where to improve learning outcomes, especially
related to student problem solving skills, it needs to be supported by appropriate learning strategies.
With the use of technology, the application of blended learning has the potential to provide innovation
in solving physics problems.

Problem solving skills are a skill or potential to solve problems in student’s itself and can be
applied in everyday life [5]. Physics is a subject that is closely related to problem solving. One of the
physics topics that require problem solving skills is the topic of light.

In the learning process, it was found that students were still less able to complete problem-solving
tests. Low problem solving skills are caused by several factors, including science learning which is
more oriented towards textbooks and more traditional laboratory activities [6]. To improve problem
solving skills faced by students in learning physics can be done by providing strategies for how to
solve these problems. One way that can be done is to use a problem-solving strategy developed by
Heller, et, al. believe that the problem solving stage consists of five indicators, namely; (1) focusing on
the problem, (2) describing it physically, (3) planning the solution, (4) implementing the solution plan,
and (5) evaluating the solution [7]. Based on the explanation above, this study aims to determine the
concept of problem-solving skills in physics at SMP / MTs with blended learning teaching.

2. Research Method

The methodology of the research is mixed method, which is a combination of qualitative and
quantitative methods. The type of combination research uses sequential explanatory strategy.The
sequential explanatory strategy is a strategy applied by collecting and analyzing quantitative data and
analyzing qualitative data. The instrument used in this study is a problem-solving test designed to
determine problem solving based on the problem-solving strategy developed by Heller, et.al.In this
study, the research subject was the result of the answer to the problem solving skills of class VIII
students at one of the MTs in Gorontalo. Students' answers are categorized and analyzed based on
indicator strategies and problem solving scoring guidelines. The guidelines for giving problem solving
scores are as in table 1.

Table 1.Problem Solving Test Scoring Guidelines

Problem Solving Criteria

Score Problem focus Phy.S'Cal Plannlqg Implementing the plan Evaluatm_g the
description completion completion
0 Do not know There is no No plan No progress There is no
Less interpreting  Knowing a few Mathgmancal . . Encountered a
1 - - equations are not  Mismatch finish -
questions variables related mathematical error
Understand the Incomplete Mathematically Complete but not Experienced at a
2 problem description correct equations  complete dead end and
stopped
Completing but
3 Make complete CI(;rr?plete acomplete manipulating
P numbers wrong
4 Complete continue Complete and
completion complete
Score Max. 2 3 2 4 4

The method of calculating the final value is as follows [8],
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P == x100% (1)
explanation :
P = percentage
X = the value given by the respondent on one indicator
X; = the maximum value on one indicator

The score of problem solving skills obtained by students from the calculation is then classified
according to each indicator according to the problem solving stages. Heller, et, al. The guidelines for

categorizing the test scores for problem solving skills are as in table 2 below.

Table 2.Guidelines for Categorizing Problem Solving Skills Scores[9]

Percentage (%) Category
0-39,99 Very less
40 — 54,99 Less
55,00 — 69,99 Enough
70,00 — 84,99 Good
85,00 - 100 Very good

3. Result and Discussion

This research was conducted through online teaching by applying blendid learning: virtual face-to-face
and non-virtual face-to-face.The results of the study were obtained through a problem-solving test in
class VIII students of one MTs in Gorontalo totaling 20 students. The test that was tested was in the
form of a description test with the topic of light as many as five items adjusted to the answer
guidelines based on problem solving indicators developed by Heller, et. al, namely the focus of the
problem, a physical description, planning solutions, implementing plans and evaluating solutions.
Based on the results of the data analysis obtained, the students' answers were categorized into 3
groups, namely high (S1), low (S2) and less (S3) problem solving skills.The results of the analysis of
the answers to the 3 subjects are as in Figure 1 below.

100% —
:§:
x M= e
el X %
. S ~ ~
SR v
L X ]
50% e e
Ly
. O
(X
w =
N
= ~ N o o o
s e XXX R
0% == = = === = =
S1 S2 S3
- Problem focus Physical description i~ Planning completion
Implementing the plan Evaluating the completion

Figure 1. Diagram of Problem Solving Test Results

It can be seen in Figure 1, the percentage of problem solving test results based on the indicator
stages developed by Heller, et. al, the three subjects have different skills in solving problems. The
following is the test score data for problem solving skills and the results of interviews with the three
subjects.

3.1. S1 Subject (High Problem Solving Skills)
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Based on the diagram in Figure 1, the S1 subject managed to achieve a percentage of 100% for the
problem focus indicator and the indicator planning solution. This means that from all the questions
given, the S1 subject can understand the problem properly and accurately and can describe the
mathematical problem correctly.The indicators of implementing the plan and evaluating the
completion of the S1 subject reach a percentage of 95%, which means being able to complete the plan
and evaluate the completion of the answers well. As for the physical depiction indicators, the Sl
subject is still very low where the percentage obtained only reaches 33%, which means that of the 5
questions given only 2 questions can be described in full physics.

Figure 2. Result of Problem Solving for S1 (T) Subjects

In addition to the written test, an online interview was conducted, in which the subject stated that
problem solving indicators, especially in the physical picture, were not depicted or described, because
it was still difficult to translate the questions into the form of physical images. But the subject
understands the stages in problem solving. With today's online learning, subjects find it more difficult
to receive material compared to face to face, especially when learning takes place, the network often
experiences interference.

3.2. S2 Subject (Medium Problem Solving Skills)

S2 subjects are students who have moderate problem solving skills. Where based on the diagram in
Figure 1, the percentage of problem-solving test results for S2 subjects reaches 80% on the problem
focus indicator and the indicator planning solution. This means that from all the questions given there
is 1 question that is less able to be interpreted properly.However, the rest of the S2 subjects are able to
understand the problem well and describe the mathematical problems correctly. For indicators of
implementing the plan and evaluating the completion, the percentage obtained is 75%, which means
that the S2 subject in the problem solving process is able to complete the completion plan but is not
complete. As for the physical depiction indicators, the S2 subject is still very low where the percentage
obtained only reaches 27%.
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Figure 3. Results of S2 (S) Problerﬁ Solving
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Apart from the written test, an online interview was also conducted. Where, the subject stated that
in working on the problem, the subject often experienced problems, especially at the completion stage.
The subject knows the mathematical equation to be used in the problem. But it is difficult to move on
to the next stage and usually completes complete but misoperating numbers.In addition, with online
learning during the Covid-19 pandemic, the subject experienced problems in learning. S2 subjects find
it easier to understand explanations when face to face in class, not virtually or online.

3.3. S3 Subject (Low Problem Solving Skills)

S3 subjects are students whose problem solving skills fall into the low category. Where based on the
results of written tests that have been carried out, the subject has not been able to understand the
questions well. This can be seen in Figure 1, the percentage obtained is only 50% for the problem
focus indicator. For the S3 subject itself, it can determine the focus of the problem, it's just that it lacks
in interpreting the questions well. As for the next indicator stage, the subject did not describe it.
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Figure 4. The Results of S3 (R) Subject Problem Solving

Apart from the written test, an online interview was also conducted. Where, the subject stated that
they still lacked mastery of the material and were difficult to solve problems using the problem-
solving stage. Especially with online learning making the subject slower in the process of absorbing
material, especially when in face-to-face virtual online learning, subjects often lag behind due to
network problems. Based on the overall problem solving test answers, the average results of problem-
solving skills are obtained as in table 3 below.

Table 3. Results of the Average Analysis of Students' Problem Solving Skills

No Indicator Percentage Category

1 Problem Focus 72.50% Good

2  Physical description 14.66% Very less

3 Planning completion 64.50% Good

4 Implementing the plan 54.75% Less

5 Evaluating the completion 56.50% Enough
Average 52.58% Less

Table 3, shows the average problem-solving skills of students in general, amounting to 20 people,
in the low category, with a percentage of 52.58%. Based on each indicator of problem solving skills,
as many as 72.50% were included in the good category for the problem focus indicator; 14.66% for
physical description indicators; 64.50% for indicators planning completion; 54.75% for indicators of
implementing the plan; and for indicators evaluating the completion reached 56.50%.The low level of
problem-solving skills related to learning the application of blended learning is experiencing problems
in student conditions such as internet access networks, internet access quotas and other facilities such
as smartphones. It is also related to independent learning when studying and online teaching.
Independence in online teaching can teach knowledge, skills and procedures as well as a broader range
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of difficult tasks or problems[10]. Students need independence in online learning. Student
independence needs to be improved because prior to the Covid-19 pandemic learning was carried out
in full face-to-face in the classroom. Some respondents stated that they are more focused through face-
to-face learning in direct class than virtual face-to-face teaching or online discussions.

4. Conclusions

Based on the results and discussion that has been previously stated, it can be concluded that, students
with high problem solving skills are able to complete the solving test well based on the problem
solving indicator stages, but the subject has not been able to describe completely for the physical
description indicators.For students with moderate problem solving categories, have not been able to
complete the problem solving test appropriately based on the problem solving indicator stage.
Especially at the completion stage, it is still difficult to complete the problem-solving test completely.
For students with a low problem solving category, did not complete the problem solving test based on
the problem solving indicator stage.

Overall, the average score of students' problem solving skills in the research subject was low. The
low problem solving skills of students for the concept of physics on the topic of light needs to be
improved in the application of blended learning, especially related to the obstacles faced by students in
implementing blended learning during the Covid-19 pandemic, including internet network access,
internet quota, smartphone facilities and student independence. in solving tasks and concepts of
physics problems.
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