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Physics learning during the COVID-19 pandemic has its challenges. One of them
is decreasing student engagement which impacts learning outcomes. Therefore,
a learning strategy is needed to overcome this problem. One is implementing a
learning strategy that shows physics is a part of daily life. This research was
conducted to determine how applying Physics at Home can improve learning
outcomes. The design of this research is a quasi-experiment with one group
pretest-posttest design. 36 Students of XII IPA 1 SMA Negeri 2 Bandar Lampung
received a learning treatment called Physics at Home. The result of this research
was the improvement of learning outcomes due to the application of Physics at
Home. So it can be concluded that this learning could solve physics learning
during the Covid-19 pandemic.
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INTRODUCTION

Physics is still considered a subject that is difficult for students to understand (Aulia & Yuliani,
2022; Khoeriah et al., 2020; Latifa et al.,, 2021; Mbonyiryivuze et al., 2019). This is indicated by the
low average value of their daily assessments. One of the factors that cause this is some physics
material that tends to be abstract, where students can only observe phenomena related to the
material in the form of pictures or videos without knowing the tangible form or its application in
everyday life (Gong et al., 2021; Herayanti et al,, 2022). Additionally, the low motivation to learn
physics due to its perceived complexity, boredom, and abstractness contributes to the challenge (Cai
et al.,, 2021). The interconnected and hierarchically structured concepts in physics demand a deep
understanding, which can be overwhelming for students (Widiasih et al, 2023). The density of
physics material, extensive calculations, and lack of contextual learning in the classroom also add to
the student's difficulties (Utari et al., 2021). Moreover, the lack of understanding and mastery of
specific physics concepts presents a significant challenge to students.

Especially during the COVID-19 pandemic, students carry out physics learning at home (Aziz
et al., 2022). Home environments often come with various distractions, such as family members,
electronic devices, social media, or noise. These distractions can divert students' attention away from
their studies. Besides that, the author feels a decrease in student engagement in learning. Most
students are less motivated to follow physics learning, as shown by their delay in attending video
conferences and doing assignments given in the Learning Management System (LMS). This decrease
in student engagement and motivation ultimately reduced their learning outcomes (Agger & Koenka,
2020; Yu et al., 2020), where the average results of the End of Year Assessment (PAT) for physics
subjects for the 2019-2020 Academic Year do not reach the Minimum Completeness Criteria (KKM)
that have been set.
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For this reason, learning strategies are needed that can overcome these problems. One of them
is by way of learning, which shows that physics is part of their lives (Crouch et al., 2018; Geller et al.,
2018, Geller et al., 2019). This strategy has succeeded in increasing student engagement in learning
(Makkonen et al., 2021; Wickremasinghe & Kumuduni, 2022), awareness of the impact of science on
society and economics, and skills in designing experiments as solutions to problems they face in
everyday life (Hestiana & Rosana, 2020; Supahar & Widodo, 2021) which in turn can improve student
learning outcomes (Crouch et al., 2018; Geller et al., 2018; Hestiana & Rosana, 2020).

In line with this, learning at home during the COVID-19 pandemic provides opportunities for
students to observe and explore physics related to everyday life (Putranta et al,, 2021; Yates et al,,
2021). Several previous studies have found that physics learning that relates to students' lives can
provide more meaningful learning (Oral & Erkilic, 2022; Rahmawati et al., 2022), making students
better understand that physics is part of their lives (Hwang & Purba, 2022; Nyirahagenimana et al.,
2022), which in turn can improve their understanding of concepts and improve their learning
outcomes (Festiyed et al, 2022; Oladejo et al, 2023). However, studies that discussed physics
learning strategies by relating problems of daily life during the COVID-19 pandemic, especially to
dynamic electrical learning units, have not been carried out much. This was what made researchers
develop Physics at Home.

Physics at Home is a learning strategy that the author applies in learning physics class XII
science during the COVID-19 pandemic. The author designs learning activities at home on direct
current electricity material and its application in everyday life. The implementation of this strategy
is expected to be a solution to improve student learning outcomes in the Direct Current Electricity
learning unit during the COVID-19 pandemic. This research was conducted to determine how
applying Physics at Home can improve learning outcomes.

METHOD

The research was conducted using a quasi-experiment method, with a one-group pretest-
posttest design. Where 36 students of grade XII IPA 1 SMA N 2 Bandar Lampung received treatment
in the form of learning Physics at home, the design chart of this study can be seen in Table 1.

Table 1. One Group Pretest-Posttest quasi-experiment design
o]} X O2

Pretest Treatment Posttest

Physics at Home is implemented in the direct current electricity learning unit (Basic
Competencies 3.1 and 4.1 Physics Class XII Senior High School Curriculum 2013 Revised 2017) with
indicators in Table 2.

Table 2. Basic Competencies and Learning Indicators of Direct Current Electrical Material
Basic Competencies Learning Indicators

3.1 Analyze the working principle of 1. Explain the definition of electrical energy.

unidirectional electrical equipment (DC) 2. Explain the definition of electrical power.

and its safety in everyday life. 3. Calculates the magnitude of replacement
resistance in series and parallel resistance
circuits.

4. Identify a series of obstacles to the installation of
lights in the home.

5. Analyze the amount of electrical resistance and
the cost of electricity consumption at home.

4.3 Conducting experiments on the 1. Designing a house plan and installing lights at

working principle of direct electric circuits home
(DC) with scientific methods following the 2. Presenting the results of a significant analysis of
presentation of experimental results electrical resistance and the cost of electricity

usage at home
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The instruments used are pretest and posttest questions given before and after implementing
the Direct Current Electricity learning unit. The questions used are plural choice, with ten questions
from Google Forms. This instrument is used to measure the results of learning aspects of knowledge.
The second instrument is an observation sheet to observe attitudes and skills. The attitude observed
is discipline and responsibility. At the same time, the skills observed are skills in designing house
plans and installing lights and skills to present the results of the analysis of significant analyses of
electrical resistance and the cost of electricity consumption at home. Guidelines for observing
attitudes and skills can be seen in Table 3.

Table 3 Attitude and Skill Observation Guidelines

Aspects  Variable Criterion
Excellent Good Enough Less
4) (3) (2) (1
Attitude  Discipline  Always be Often Sometimes Never be
disciplined in disciplined in discipline in disciplined in
following the following the following the following the
learning learning learning learning
process. process. process. process.
Responsib  Always be Often Sometimes Sometimes
ility responsible in responsible for  responsible for  responsible for
behaving and behaving and behaving and behaving and
acting towards  acting towards  acting towards  acting towards
teachers and teachers and teachers and teachers and
friends. friends. friends. friends.

Skills Designing  Attractive Two of the Only one of the  Design, size of
house design, the excellent design excellent design constituent
plansand  proportional criteria were criteria is met, elements, and
lighting size of met, while one  while two center of
installatio  constituent of the criteria criteria are not  attention do not
n elements, was not met. met. indicate good

message to be design (all
conveyed into criteria are not
the center of met)
attention (all
three criteria
are met)
Presenting Messages are Messages are Messages are The audience
the results straightforward pretty easy for  complex for cannot capture
of an for the audience the audienceto audiences to the message
extensive  to capture capture capture
analysis of
electrical
resistance
and the
cost of
electricity
usage at
home

Learning was carried out online through Google Classroom by applying the Physics At Home
strategy, where students are given instructions to make observations and make floor plans about the
installation of lights in their respective homes, identify the type of lamp circuit used, calculate the
amount of replacement resistance for all lamps, calculate the amount of electrical power, and
calculate the amount of electricity usage based on tariffs Applicable Basic Electricity; The next
meeting students were asked to present their assignments at the previous meeting.
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RESULTS AND DISCUSSION

Learning outcomes of knowledge aspects are measured using pretest and posttest questions
before and after treatment. The pretest and posttest results can be seen in Table 4.

Table 4. Pretest and Posttest Assessment Results

Pretest Posttest
Average 66.1 92.2
Number of learners 36 students
N-gain 0.8

The data in Table 4 shows an increase in students' average scores before and after
implementing the Physics at Home strategy. Based on the calculation of N-gain, the average increase
in students' scores is included in the high category, which is 0.8. Improving learning outcomes is one
of the impacts of applying Physics at home learning that the author carried out in the classroom. The
learning carried out contains physics learning activities relevant to students' daily lives, namely
about direct current electric circuits and their application in installing lights in their respective
homes.

The author instructs students to observe and make floor plans about the installation of lights
in their respective homes, identify the type of lamp circuit used, calculate the amount of replacement
resistance for all lamps, calculate the amount of electrical power, and calculate the cost of electricity
consumption based on the applicable Basic Electricity Tariff. These activities successfully stimulate
students to develop their understanding and apply it to solve the problems given, which in turn can
strengthen the mastery of the concepts they learn. In line with this, research conducted (Hartanto et
al.,, 2023) states that incorporating practical, hands-on activities, such as those involving floor plans
and electrical calculations, can effectively enhance students' mastery of electrical concepts. In
addition, the research (Khan et al., 2021) stated that calculating the amount of electrical power and
estimating the cost of using electricity will provide a good understanding for students to understand
the practice of electrical circuits and energy use. This follows what was conveyed by (Akben, 2020;
Jayadi et al., 2020), which states that science learning outside the classroom will have a significant
impact on the cognitive domain of students, where they will experience the process of developing
intellectual abilities through the stages of recall, application, analysis, and creating solutions. The
results of observations of aspects of attitudes and skills in learning Physics at Home are shown in
Table 5.

Table 5. Observation Results of Aspects of Attitudes and Skills

Aspects Variable Criterion
Excellent Good Enough Less
4) (3) (2) (€3]
Attitude Discipline 28% 55% 17% -
Responsibility 28% 72% - -
Skills Designing house plans and 14% 44% 33% 9%
lighting installation
Presenting the results of a 33% 55% 12%

significant analysis of electrical
resistance and the cost of
electricity usage at home

Observation of student attitudes in learning is focused on two things, namely discipline and
responsibility, where both attitudes are closely related to student engagement in learning (Crouch et
al,, 2018; Geller et al.,, 2018). As the author previously revealed, physics learning during the COVID-
19 pandemic has its challenges, one of which is related to student engagement in learning. In the
experience experienced by the author at the beginning of the implementation of learning from home,
there was a decrease in student engagement in learning, which was marked by delays in students
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attending video conferences. The author also often finds delays in students in doing the tasks given,
even though there are always students who do not do the task, even though only 1-3 people.

After learning Physics at Home was carried out, the author observed that all students had
succeeded in carrying out the task well even though there were still students who submitted
assignments late from the given deadline. This shows that the discipline and responsibility attitude
of learners tends to be positive. This can be seen in Table 5. The author believes that the learning that
has been carried out is something interesting for students so that they can complete tasks well and
show engagement in learning. This follows the findings of Ardiansyah & Mu’aminah (2020), which
state that students will feel interested and involved in learning by themselves when they understand
that the learning, they carry out is part of their daily lives.
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Figure 1. Teacher’s instruction in Google Classroom

Meanwhile, for the skill aspect, the author observes the products of students' work in the form
of house plans and the location of lighting installations in their respective homes. The author found
that most students, namely as many as 44%, could design house plans and the location of lighting
installations in their respective homes. They are also primarily able to identify the type of circuit,
calculate the amount of resistance and total electrical power of all existing lamps, and calculate the
cost of electricity consumption according to electricity tariff. A few students were able to design the
floor plan and location of the lamp installation very well (14%) and quite well (33%). The authors
also found that as many as 9% of learners still lacked in pouring their observations into pictures. The
skill of pouring students' observations into visual form is influenced by their multi-representation
ability, which can affect the improvement of their learning outcomes (Sitopu et al., 2019; Suteja &
Abdurrahman, 2014). Unfortunately, in this study, the authors did not instruct learners to pay
attention to the visual representation they would make.
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Figure 2. One of the Students' Work

As aresult of observations on presentation sKkills, the authors found that most students could
explain their findings well. They also seem enthusiastic and confident, presenting each part of their
task in detail. During the discussion, student engagement was also seen. They were very enthusiastic
about asking their colleagues who were doing presentations. Especially concerning the amount of
electricity consumption costs that vary, which in the end, they realize does not only depend on the
amount of electrical power used. Nevertheless, it is also at different TDLs based on the power size
used in each house. The increase in enthusiasm and confidence that arises when presenting also
impacts the application of science learning outside the classroom. This follows the findings Craciun
& Bunoiu,(2019) which revealed that students have an interest in experimental and technology-
based learning.

In addition to impacting aspects of knowledge, skills, and attitudes, the application of Physics
at Home learning also impacts the reflective thinking of students. Some students conveyed their
conclusions and opinions, such as: "Wow, just pay for electricity per month, let alone use other
electronic devices."; "So we have to save electricity.” The opinions and conclusions conveyed by these
learners are also the results of their understanding that physics is part of their daily lives and has an
influence on social and economic life so that they will eventually conclude their solutions so that it
does not negatively affect their lives (Hestiana & Rosana, 2020).
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This research has provided empirical evidence that implementing Physics at Home can
improve student learning outcomes. However, researchers have not analyzed with parametric
statistics so the conclusions obtained do not represent the entire population. In addition, this
research is also limited to direct current electrical learning units, so further analysis is needed to find
contextual problems that can bring physics closer to students' daily lives.

LIMITATION

This study is limited to the implementation of the "Physics at Home" strategy in a single school
with a small sample size of 36 students, which may affect the generalizability of the findings.
Additionally, the research focused solely on the direct current electricity learning unit, leaving room
for further exploration of the strategy's application in other physics topics or broader educational
contexts. Future studies should involve larger, more diverse samples and a wider range of physics
materials to validate and expand upon these findings.

CONCLUSION

The application of Physics at Home can be a solution for learning physics during the COVID-19
pandemic. This learning has succeeded in increasing student engagement in learning. So that, in the
end, it can improve student learning outcomes. The application of Physics at Home, like other
contextual learning, must have well-structured activities so that students can achieve the expected
competencies. The focus is on what students learn, and how and where they learn. In the future, it
can be recommended that similar research be conducted in different schools with a larger sample
size to increase the generalizability of the study. It also can be recommended that teachers find
another contextual problem that can bring physics closer to students’ daily lives.
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