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Abstract 

This study aimed to reveal students’ responses to the implementation of home-based experiments on 

photosynthesis materials. The research sample consisted of 1 class that implemented home-based 

experiment learning, with the number of students involved being 26 students, which was determined 

using convenience sampling technique.The student response measurement scale used the Guttman scale, 

which demanded an unequivocal answer from the student to the given question. Students were given a 

choice of "yes" or "no" answers. Student response questionnaires consisted of 3 aspects, namely students' 

attitudes toward home-based experiment learning, students' interest in home-based experiment learning, 

and student's understanding of learning materials after home-based experiment learning. Based on the 

student practicum report related to the success of carrying out the practicum as evidenced by the drawings 

of the observation results, the application of home-based experiments by carrying out the Sach 

experiment practicum showed satisfactory results where in general students completed experimental 

activities well. Then, the application of home-based experiments received a positive response from 

students which could encourage the improvement of student cooperation ability, student independent 

ability, and student enthusiasm as confirmed in the questionnaire items. This study can be a reference and 

encouragement for science teachers to be able to apply home-based experiments in the learning process as 

a variety of learning methods, especially during the Covid-19 pandemic. 
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Abstrak 

Penelitian ini bertujuan mengungkapkan pandangan dan pendapat siswa terhadap penerapan praktikum 

dengan home-based experiment pada materi fotosintesis. Sampel penelitian terdiri dari 1 kelas yang 

mengimplementasikan pembelajaran dengan home-based experiment, dengan jumlah siswa yang terlibat 

adalah 26 siswa, yang ditentukan secara convenience sampling technique. Pengukuran respon siswa 

menggunakan skala Guttman dimana menuntut jawaban pasti dari siswa pada pernyataan yang 

diberikan. Siswa diberikan pilihan jawaban “ya” atau “tidak”. Kuesioner respon siswa terdiri dari 3 

aspek, yaitu sikap siswa terhadap pembelajaran dengan home-based experiment, minat siswa terhadap 

pembelajaran dengan home-based experiment, dan pemahaman siswa terhadap materi pembelajaran 

setelah penerapan home-based experiment. Berdasarkan pada laporan praktikum siswa terkait dengan 

keberhasilan melaksanakan praktikum yang dibuktikan dengan gambar hasil pengamatan, maka 

penerapan home-based experiment dengan melaksanakan praktikum percobaan Sach menunjukkan hasil 

yang memuaskan dimana pada umumnya siswa menyelesaikan kegiatan eksperimen dengan baik. 

Kemudian, penerapan home-based experiment mendapatkan respon positif dari siswa dimana dapat 

mendorong peningkatan kemampuan kerjasama siswa, kemampuan mandiri siswa, dan antusiasme siswa 

sebagaimana telah dikonfirmasi pada item kuesioner. Penelitian ini dapat menjadi acuan dan dorongan 

bagi guru IPA untuk bisa menerapkan home-based experiment dalam proses pembelajaran sebagai salah 

satu variasi metode belajar terutama di masa pandemi Covid-19. 
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Introduction 

Education purposes to create better 

individuals in skill, attitude, knowledge and 

behavior (Putra et al., 2021). Science 

learning has a very important role to create 

and produce good human resources. Science 

learning serves individuals to be able to 

learn about themselves and nature so that 

they can make decisions related to their own 

lives (Eady, 2008). The nature of science has 

three components including processes, 

attitudes, and products. However, the fact is 

sometimes not as expected that science 

learning tries to transfer knowledge only 

(Putra & Agusnita, 2021). Meanwhile, the 

achievements obtained by students in the 

science learning process should be following 

the nature of science, so that the learning 

result can be maximally achieved. Teachers 

should have innovations to develop learning 

activities that are following the needs of the 

21st Century (Astika et al., 2022). 

Natural Science is knowledge related 

to the process of finding out everything 

related to nature which is done 

systematically and not only knowing about 

facts, theories, or principles of science but 

also related to discoveries. Lack of 

understanding related to science is due to the 

application of improper methods by 

teachers. Learning carried out by teachers in 

the classroom is supposed to be active 

learning where students not only focus on 

receiving knowledge from the teacher but 

also seek knowledge in their own hands with 

the guidance of the teacher (Gleason et al., 

2011). Many learning methods can make 

students active in the learning process 

including experimental methods, discussion 

methods, and demonstration methods. 

The experimental method is one of the 

most appropriate methods used in the 

science learning process because science is 

identical to the implementation of 

experiments (Senisum, 2021). Learning 

design with experimentation is a method of 

presenting lessons where students seek their 

knowledge by demanding student innovation 

in solving their problems (Etkina et al., 

2010). Meanwhile, Kolodner (2002) stated 

that the experimental method was a learning 

process where students conduct experiments, 

observe the experimental process and record 

the results, prove ideas with the results of 

experiments, and discuss the results in class 

with others. Thus, experimentation is an 

activity of students conducting experiments 

independently. 

Rismawati et al. (2016) explained that 

the characteristics of experimental methods 

in learning were: 1) methods to teach 

students by conducting experiments, doing 

observations and drawing conclusions on 

something that is being tested; 2) methods 

designed to develop students' knowledge; 3) 

methods that help students in active 

information processing, so that assisting 

them in learning to adjust to their 

environment; 4) methods that lead students 

to study the learning environment as an 

ecosystem; 5) methods used to solve 

problems of a scientific nature. So 

experimentation is a step carried out in the 

learning process that combines theoretical 

and also empirical testing to train students to 

think rationally and scientifically. Cai et al. 

(2013) stated that most students expressed 

satisfaction with the implementation of 

inquiry learning including experimental 

methods. Supasorn & Lordkam (2014) 

stated that the application of the inquiry 

method in experiments was able to improve 

the achievement of learning outcomes. Some 

of the advantages of the experimental 

method in learning are: 1) the facts or data 

obtained from the experiment are easy to 

remember; 2) students work in groups so it 

trains student cooperation skills; 3) the 

teacher can directly assess the attitudes and 

psychomotor of students when carrying out 

experiments in the laboratory. Devi (2010) 

stated that carrying out this experimental 

activity did not always use difficult and 

complicated research.  

The complex concepts in science 

learning which consist of biology, physics, 

and chemistry are very demanding for the 

implementation of learning activities that 

can make it easier for students to learn and 

understand these concepts. According to 

Ardiansyah & Mu'aminah (2020), several 

things are inseparable from the science 

learning process, namely the implementation 

of practicum and theoretical learning. 

Meanwhile, Nisa (2017) explained that there 

were at least four reasons related to how 

important the implementation of practicum 

activities in science learning is, namely 1) 
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the implementation of science practicum 

will be able to arouse student learning 

motivation; 2) practicum activities can 

develop basic skills in conducting 

experiments; 3) practicum activities will be 

a means of scientific process learning; 4) the 

implementation of the practicum will 

support the mastery of the subject matter. 

Therefore, in the current pandemic situation, 

it does not mean that science learning 

eliminates experiments, but experimental 

activities can be simplified by implementing 

experiments at home. The Covid-19 

pandemic has indeed affected the lives of 

people from every sector of life. Educational 

activities have changed from the 

implementation of the learning process in 

the classroom to the learning process carried 

out online (Gurukkal, 2020; Syauqi et al., 

2020). Most teachers carry out online 

learning only by assigning assignments. 

The learning activities that are only 

focused on assignments are certainly not 

very suitable for science learning. Therefore, 

during the online learning process, teachers 

are also required to be able to find solutions 

for practicum and experimental activities. 

Adnan & Anwar (2020) stated that during 

online learning, most students were difficult 

to learn even students of the university. 

Therefore, the online learning method that 

can be applied to improve student activity 

and understanding of science learning is a 

home-based experiment. Yuniastuti (2021) 

stated that a home-based experiment was a 

practicum carried out by students at home 

and was a challenge for teachers to reduce 

laboratory standards to home standards. 

Some of the characteristics of a home-

based experiment that make it different from 

laboratory experiments as explained by 

Zulirfan et al. (2018) were: 1) the equipment 

in the experiment at home is designed 

simply and flexibly so that it makes it easier 

to carry tools from school to home; 2) the 

modules and learning guides is given to 

guide students to carry out experimental 

activities at home; 3) Learning strategies are 

carried out by involving scientific inquiry 

activities which begin with preliminary 

investigations at home, experiments at 

home, and discussion of the results of 

investigations at school.  In the pandemic 

condition, experiment activities at home are 

an option but without activities at school.  

One of the materials that can be 

taught by the practicum method is 

photosynthesis material. The importance of 

applying practicum to photosynthetic 

material because photosynthesis material is 

one of the materials that often occurs 

misconceptions in students (Hasanti & 

Zulyusri, 2022). The importance of applying 

practicum on photosynthetic material are 

because the lecture method does not support 

students' understanding of the material and 

still many students who still have difficulty 

understanding the concept of photosynthesis 

(Sari et al., 2023; Zuhriyah et al., 2019). So, 

in science learning, photosynthesis material 

requires practicum to increase students' 

understanding of learning. Noor et al. (2020) 

stated that related to the implementation of 

practicum in online learning by teachers, it 

was obtained as much as 45% rarely, 35% 

very rarely and 14% teachers never. 

Teaching methods or models in science 

learning should support students to play an 

active role in learning and can improve 

results and performance of learning 

(Freeman et al., 2014). 

The implementation of online learning 

requires proficiency from teachers to 

determine methods of learning (Wati, 2021). 

Online practicum techniques during the 

pandemic are activities carried out by 

students in their respective homes or even in 

groups by considering various things. 

Practicum at home uses tools and materials 

that are easily accessible around the 

students’ environment and can also be done 

with the help of the use of practicum 

simulation videos. Teachers must be able to 

find alternative materials used in practicum 

activities so that their activities can still be 

carried out by considering the use of objects 

around the house (Darmayanti et al., 2021). 

However, in pandemic conditions, the 

implementation of an independent practicum 

at home is an option that must be done by 

teachers, especially in science learning. 

However, in most students, the application 

of practicum at home is something new. In 

science learning, practicum is usually 

carried out inside in schools under 

observation of teachers. Meanwhile, during 

the pandemic, the practicum in science 
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learning must be adjusted to be carried out at 

home. Because most students do not have 

experience in implementing home-based 

experiments, researchers are interested in 

observing students' responses to home-based 

experiments. Therefore, this study aimed to 

reveal students' responses to the 

implementation of independent practicum at 

home with home-based experiments on 

photosynthesis materials.  This study can be 

a reference and encouragement for science 

teachers to be able to apply home-based 

experiments in the learning process as a 

variety of learning methods, especially 

during the Covid-19 pandemic. 

 

Methods 

The research sample was grade 7J 

students of SMPN 6 Garut. The sample 

involved in the study was 26 students which 

were divided into 7 groups. The sampling 

selection technique used a convenience 

sampling technique. The implementation of 

the home-based experiment learning in the 

sampling class may be the first time because 

most practicums were conducted in school. 

Therefore, researchers wanted to ask 

students' opinions regarding the 

implementation of the home-based 

experiment method in the learning process. 

Students were given a questionnaire 

regarding the application of learning. The 

instrument was validated by experts who are 

lecturers of university. The student response 

measurement scale used the Guttman scale, 

which demanded an unequivocal answer 

from the student to the given question. 

Students were given a "yes" or "no" answer 

choice with a score of 1 for the answer "yes" 

and a score of 0 for the answer "no".  

Students' responses to the 

implementation of the learning process will 

be an indicator of the successful 

implementation of the learning process. The 

student response questionnaire consisted of 

3 aspects, namely student attitudes toward 

home-based experiment learning, student 

interest in home-based experiment learning, 

and student understanding of learning 

materials after home-based experiment 

learning. The data of student responses were 

processed using percentages with the 

following formula, 

            
              

             
        

 

Then, the interpretation of the value 

of students' responses to the learning process 

can use the following categories (Table 1), 
Table 1. Category of Students’ Responses 

Score Range (%) Category 

0 – 20 Very Low 

21 – 40  Low 

41 – 60  Enough 

61 – 80  Good 

81 – 100  Very Good 

(Source: Arikunto, 2013) 

 

Topic of practicum was 

photosynthesis by doing Sach experiment. 

Photosynthesis material was studied in the 

seventh grade in the first semester. Basic 

Competencies (Kompetensi Dasar/KD) for 

photosynthetic material are KD 3.5 and KD 

4.5. Based on the description of Basic 

Competencies (KD), the abilities that 

students need to achieve KD of 

photosynthesis material are not only limited 

to cognitive abilities but also skill abilities 

through the implementation of practicum. 

Related to biology materials, one of the 

activities that teachers can choose to provide 

a memorable learning experience for 

students is through experimental activities 

and direct observation of phenomena that 

they can find in daily life.  

 

Result and Discussion 

In the implementation of home-based 

experiments, students were required to 

collect information independently from 

various sources with the use of various 

applications, websites, and simulations to 

support the learning process. Students were 

required to report the worksheet according 

to the findings, but when the findings were 

wrong, it did not mean that students must 

also understand the wrong concepts. That's 

why during the practicum activity, the 

teacher directs students to look for various 

sources as a comparison to their findings. 

Meanwhile, in ordinary practicum, teachers 

fully supervise the implementation of the 

practicum so that misconceptions can be 

minimized. However, in this implementation 

of home-based experiments showed 

satisfactory results where most students 
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completed the process well. Figure 1, Figure 

2 and Figure 3 showed some experimental 

results from several groups. 

 
Figure 1. Practicum result of group 2 

 

 
Figure 2. Practicum result of group 4 

 

 
Figure 3. Practicum result of group 6 

 

Figure 1 and Figure 2 show examples 

of the success of the practicum result of 

groups. Meanwhile, Figure 3 shows an 

example of the failure of the practicum 

result of group. Among 7 groups of students, 

only 1 group failed to complete the 

experiment well. Based on the teacher's 

analysis, this failure was mainly due to a 

procedure error, namely the use of thick 

leaves. Of course, this is a great achievement 

where the implementation of the 

independent practicum shows a successful 

practicum result for almost the entire group. 

The indicator of successful practicum is the 

success of students to complete the 

practicum well and to report the practicum 

result well (See Figure 1, Figure 2, and 

Figure 3).  

The success of the learning process 

depends on the successful application of the 

learning method or model. The successful 

use of the applied method or model can be 

seen in the student's response to the learning 

process. As Takdir (2017) stated that the 

opportunity given to students to respond the 

learning method was to measure the success 

of the applied method. In this study, 

researchers observed students' perceptions 

and responses to the implementation of 

home-based experiment learning. The 

questionnaire of student responses to the 

learning process consists of several aspects, 

namely students' interest in home-based 

experiment learning, students' understanding 

of learning materials after the application of 

home-based experiments, and students' 

attitudes toward home-based experiment 

learning. Each of the observed aspects 

consists of several representative statements. 

The percentage of student responses to each 

aspect can be seen in the Table 2. 
Table 2. Percentage of Students’ Response 

No Statements  Percentage Criteria 

1 Students' attitudes 

toward home-based 

experiment learning 

80.7% 
Very 

Good 

2 Students' interest in 

home-based 

experiment learning 

88.5% 
Very 

Good 

3 Students' 

understanding of 

learning materials 

after the 

implementation of 

home-based 

experiments 

76.9% Good 

 

The implementation of a home-based 

experiment may be new for some students 

because it has never been implemented 

before. So, it is necessary to know how 

students respond after the implementation of 

home-based experiments. By distributing 

questionnaires to students to find out student 

responses, some important information was 

obtained related to student responses in the 

home-based experiment learning process. 

Students' responses to the aspect of students' 

attitudes toward home-based experiment 



48  Nanda Syah Putra, et al./Home-Based Experiment..... 

Tersedia online di http://jurnal.um-palembang.ac.id/index.php/dikbio 

learning showed positive results. The 

percentage value is 80.7% and is categorized 

as very good. This high score confirms that 

most students agreed that home-based 

experiment learning helped them understand 

the biological material studied and the 

application of home-based experiments was 

appropriate for photosynthesis topic 

learning.  Furthermore, the positive result on 

the aspect of students' attitudes toward 

home-based experiment learning also shows 

that most students agreed that home-based 

experiments improved cooperation abilities, 

and improved their independent ability to 

build knowledge. Finally, the positive result 

in the aspect of students' attitudes toward 

home-based experiment learning also shows 

that students had a high willingness to learn 

by finding problem solutions. Therefore, in 

general, students show a positive attitude 

toward home-based experiment learning. 

Sundari et al. (2017) stated that students 

gave positive responses to practicum-based 

learning.  

In the aspect of students' interest in 

home-based experiment learning, 

information was obtained that students 

showed a very good interest in home-based 

experiment learning where the percentage is 

88.5%. The positive result in this aspect 

shows that students had high enthusiasm for 

participating in home-based experiment 

learning. This result is in line with the 

research of Prasetyo et al. (2022) that the 

implementation of practicum can increase 

students' interest in learning. Then, the 

aspect of students' understanding of learning 

materials after the implementation of home-

based experiments also shows a positive 

result. So, most students stated that home-

based experiment method helped them to 

understand the concept well. This finding is 

only based on students’ response and 

opinion by using questionnaire. To know 

more about students’ understanding of 

learning materials, it is needed to test 

students by using questions.  

Then, in this study, compared to the 

attitude and interest aspects, the percentage 

in the aspect of students' understanding of 

learning materials after the application of 

home-based experiments is the lowest. The 

positive percentage on the aspects of 

students' understanding of the learning 

material after the implementation of the 

home-based experiment also confirms that 

most students agreed that the 

implementation of home-based experiments 

supported them to a better understanding of 

the photosynthesis material. Most students 

also stated that home-based experiments 

were good for supporting students' 

understanding of biology learning, 

especially during a pandemic. Nisa (2017) 

stated that the practicum method can 

improve students' understanding of learning. 

So it is concluded that the implementation of 

home-based experiments is one of the 

learning methods that are suitable to be 

applied by teachers in biology learning. 

Home-based experiments can become an 

alternative in practicum activities during a 

pandemic. Then, not all biology materials 

are suitable for the implementation of home-

based experiments, teachers must also be 

able to measure the possibility of learning 

topics by implementing home-based 

experiments, especially during online 

learning.  

The positive statements given by 

students in their response to the 

implementation of home-based experiments 

can be used as a reason why it is important 

to carry out practicum in science learning. 

The cooperation ability of students, the 

independent ability of students, and student 

enthusiasm will certainly be able to be 

developed with home-based experiment 

learning. The implementation of home-based 

experiments in this study strongly supported 

students to carry out scientific methods 

where students were directed to carry out 

problem formulation activities, make 

hypotheses, collect data, test hypotheses, 

and formulate conclusions. The fundamental 

difference between home-based experiments 

and ordinary practicum is that home-based 

experiments are more likely to be 

implemented independently (Zulirfan et al., 

2018) by students in groups. Meanwhile, in 

an ordinary practicum in the laboratory, as 

commonly implemented, students are guided 

by full teacher supervision so that they can 

complete practicum activities properly 

(Permana, 2022). In ordinary practicum 

when students face obstacles in a practicum 

they can freely ask the teacher. Meanwhile, 

in a home-based experiment, students are 
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more required to be able to independently 

solve the problems by looking for various 

reference sources through the use of various 

applications, websites, and simulations to 

support the learning process rather than 

asking teachers (Ministry of Education 

Malaysia, 2021). However, each of them has 

advantages and disadvantages. Perhaps in 

the future, teachers should familiarize 

students with carrying out independent 

learning such as home-based experiments so 

that students become proficient and 

accustomed to working independently. 

 

Conclusion 

The implementation of home-based 

experiments in Sach experiment showed 

satisfactory results where most students 

completed the process well. The 

implementation of the home-based 

experiment got a positive response from 

students. The positive statements given by 

students can be used as a reason why it is 

important to carry out practicum in science 

learning. The cooperation ability of students, 

the independent ability of students, and 

student enthusiasm will certainly be able to 

be developed with home-based experiment 

learning. Therefore, the learning process 

with home-based experiments can be an 

option to be applied in the online learning 

process or as a variation of the learning 

process. Perhaps in the future, teachers 

should familiarize students with carrying out 

independent learning such as home-based 

experiments so that students become 

proficient and accustomed to working 

independently. This study can be a reference 

and encouragement for science teachers to 

be able to apply home-based experiments in 

the learning process as a variety of learning 

methods, especially during online learning. 
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