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Abstract.
Virtual and real (VIRAL) laboratories are instructive facilities that can improve both
learning results and have their particular advantages. Themerger of the two laboratories
is expected to significantly increase the effectiveness of the laboratory in learning
physics. This study aimed to analyze laboratory activities, especially the VIRAL Lab
on school physics subjects in Aceh. The study was conducted on 33 school Physics
instructors (8 male and 25 female) in Aceh. This study used a survey method with
a questionnaire instrument for laboratory usability investigation. The analysis used
was descriptive quantitative. The results of the study illustrate that more than 80%
of physics teachers in Aceh require hands-on and virtual labs in online and offline
learning, 97% of physics teachers in Aceh still require virtual lab designs, and only
39.3% of teachers have combined VIRAL labs in one physics subject in Aceh.
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1. INTRODUCTION

Currently, hands-on laboratories and virtual laboratories have been used in schools,
because both laboratories have their respective advantages which when combined
will produce maximum learning outcomes. Hands-on laboratories can make students
directly involved and understand real systems, processes, or phenomena [1, 2]. Vir-
tual laboratories can facilitate the practicum process by providing affordable facilities,
facilitating abstract learning, and safe from the dangers of tools or materials [3].

Researchers have conducted research by combining hands-on labs and virtual labs
[4, 5]. The merger of the two laboratories is called the VIRAL Lab. That is, there are
things that must be changed from the habits of teachers when carrying out learn-
ing activities, especially in conducting experiments using laboratories. Therefore, an
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analysis of teacher needs for experimental activities using laboratories is needed so
that researchers know the conditions being experienced by teachers in each school.
The phenomenon that occurs in schools illustrates that teachers do not use laboratory
facilities in their learning, learning should be carried out by conducting investigations
related to the concepts being studied by students. Without practical experience using
the lab, students find it difficult to understand physics concepts optimally and lack
motivation to study physics [1].

Creativity in the laboratory is meant here is creating something new in the laboratory,
whether it is really a new thing or something new idea such as connecting some things
that already exist and making it something new in the laboratory. One of the most
important things a teacher can do is provide a positive learning experience [6] and
creative [7]. Many studies have been carried out regarding the use of laboratories in
learning, so that experimental learning activities usually use the laboratory directly,
there is now a virtual laboratory that carries out various laboratory innovations [8–11],
with various improvements in learning outcomes offered by researchers. They conduct
research so that laboratories improve student learning results. Such as improving the
conceptual [10, 12–16], problem-solving [13, 17], creativity [6, 18, 19], literacy [20, 21],
attitude [11, 14, 22, 23], critical thinking [8], and metacognitive skills students [24].

We already know the hands-on lab is already very common use in physics teaching
in the classroom. Due to the limitations of laboratory equipment available in schools,
such as the potential dangers when using tools and materials, the high cost of tools
and materials, and so on, for this problem a virtual laboratory can be an option [12]. The
reason why virtual laboratories are needed, especially for studying physics lessons that
contain a lot of abstract concepts [3]. In understanding the concept of physics, students
must be able to use their imagination well so that the concept of physics can be drawn
correctly in their minds. As in the concept of circular motion, students know that objects
that move in a circle have centripetal and centrifugal forces, shown at Figure 1.

Figure 1: Circular motion system.

But to understand the concept and the reasons why the centripetal and centrifugal
force has the same value to the equation 𝐹𝑠 = 𝑚 𝑣2

𝑅 but having the inverse direction,
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Figure 2: The centripetal force 𝐹𝑠 and the centrifugal force 𝐹 ′
𝑠.

teachers need to explain the concept by conducting experiments, especially experi-
ments using virtual laboratories.

VIRAL lab is a combination of hands-on and virtual labs. Because the benefits of
the two laboratories can be said to be different, the researchers have combined them
so that learning using the laboratory will be more effective. Research results that the
combination of hands-on labs and virtual labs gives students better results in learning
inquiry skills, science process skills and help students gain a deeper understanding of
science [12, 25, 26], but virtual laboratories should not replace hands-on laboratories.
How VIRAL Labs works to help students understand complex physics concepts and
understanding is explained in the Figure 2.

Figure 3: How VIRAL labs work on physics concepts and complex knowledge.

In Figure 2, that VIRAL labs have two important parts, the first is benefits such as
early understanding when learning, physics concepts, and applications in everyday life.
These three points these benefits relate to each other so that the benefits and student
activity, students may have knowledge of a complex that does not exist when only using
one type of lab course.

Before discussing how VIRAL labs can improve learning outcomes, it is necessary to
analyze the needs of teachers in using the lab. Then research questions that guided
the study are:

1. Do teachers have problems when doing online learning?

2. Do teachers have any problems using hands-on and virtual laboratories?
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3. How can teachers be creative with the types of the laboratory?

4. Do teachers combine virtual laboratories and hands-on laboratories in a learning

activity?

2. RESEARCH METHOD

This research is a descriptive research with a qualitative approach. This study aims
to describe the needs of teachers in experimental activities using the lab in physics
learning. The procedure of this research is described in Figure 3.

Figure 4: Research procedure.

The respondents of this study were 33 physics teachers who teach in Aceh. With
the following characteristics: 8 male physics teachers and 25 female physics teachers.
29 of them are graduates of Bachelor of Physics Education and 4 graduates of Master
of Physics Education. The instrument used in this study is a questionnaire instrument
needs teacher with six indicators are:

1. online learning problem

2. The need for hands-on labs and virtual labs when learning online or offline

3. Use of hands-on and virtual laboratories

4. Impediments in carrying out experiments using hands-on labs and virtual labs

5. The important role of the laboratory in learning

6. The idea of combining both virtual labs and hands-on labs in one lesson chapter.

Of the six indicators, 23 statements were produced. In this analysis, only 4 scales
are used, namely strongly agree, agree, disagree, and strongly disagree. Mid-scale or
neutral is not usedwith the intent tomake teachers siding. Data analysis using interactive
analysis by Miles and Huberman [27], with stages:

1. Data collection. At this stage, a needs analysis questionnaire was distributed to
school physics teachers in Aceh.
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2. Data reduction. At this stage the researcher collects and calculates the results
of the needs analysis questionnaire, discards unnecessary data, leaving data that
needs to be presented.

3. Data presentation. At this stage the researcher presented the data in the form of
presentations, tables, and graphs.

4. Conclusion. At this stage the conclusions drawn from the data that has been
collected and presented.

3. RESULTS AND DISCUSSION

Based on the results of the needs analysis questionnaire, it is known that 66.7% of
the total respondents came from rural schools, while 33.3% came from urban schools.
For further discussion of teacher problems related to online learning and the need for
laboratories in learning, it can be explained in Table 1.

Table 1: Laboratory needs in learning in online and offline conditions (%).

Indicator Statement SA A DA SDA

Problems on
online learning

Physics teachers feel the need to adapt
to learning when learning online

57.6 36.4 6.06 0

Online learning is often passive and
one-way

51.5 42.4 6.06 0

Laboratory needs
in learning

Physics teachers need hands-on lab
equipment when learning offline

63.6 27.3 6.06 3.03

Physics teachers need hands-on lab
equipment when learning online

54.5 30.3 15.2 0

Physics teachers need virtual labs
when learning offline

42.4 42.4 15.2 0

Physics teachers need virtual labs
when learning online

54.5 30.3 15.2 0

Note:
SA: Strongly Agree
A: Agree
DA: Disagree
SDA: Strongly Disagree.

Based on Table 1, it can be seen that 57.6% of respondents chose strongly agree and
more than 36.4% chose to agree that teachers must adapt when doing online learning.
And this causes learning to only go one way. 51.5% of respondents chose strongly
agree and 42.4% of respondents chose to agree that learning only goes one way. This
happens because the teacher cannot control student learning activities during learning
activities. Therefore, learning should go both ways between teachers and students by
conducting experiments from the laboratory. When viewed from other statements, it
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turns out that teachers really need a laboratory to apply it to physics learning, the
statement is shown in Figure 4.

Figure 5: Graph of laboratory needs in learning in online and offline conditions.

Based on the results of the questionnaire in Figure 4, it is known that more than 40%
of respondents strongly agree with every statement regarding the need for hands-on
and virtual laboratories in physics learning. On the statement ’physics teachers need
hands-on lab equipment when learning offline’, 63.6% of respondents strongly agree
and 27.3% of respondents agree. Then the statement ’physics teachers need hands-on
lab equipment when learning online’, 54.5% of respondents strongly agree and 30.3%
of respondents agree. This shows that most physics teachers feel that hands-on lab
equipment is still used even during online and offline learning, this can be seen from the
difference in the answers of respondents who strongly agree and agree that hands-on
labs are used during offline learning with online learning only 9.1% and 3% which explain
that hands-on labs are needed even in online and offline learning situations. Then in
the statement ’physics teacher requires a virtual lab currently offline learning’, 42.4% of
respondents strongly agreed and 42.4% of respondents agreed. While in the statement
’physics teachers need a virtual lab when learning online’, 54.5% of respondents strongly
agree and 30.3% of respondents agree. This shows that most physics teachers also feel
that virtual labs are also needed when learning online or offline. It can be seen from the
difference in respondents’ answers that they strongly agree and agree to the virtual lab
used during offline learning with only 12.1% and 12.1% online learning, which explains
that virtual labs are also needed even in online and offline learning situations. Although
most teachers require hands-on and virtual labs, there are also obstacles experienced
by some teachers which will be explained in Table 2.

Based on the results of the questionnaire in Table 2, it can be seen that more than
50% of physics teachers in Aceh strongly agree that hands-on laboratories are difficult
to reach due to limited equipment. However, table 2 explains that most of the teachers
have no difficulties when using hands-on or virtual laboratories. This can be seen in the
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Table 2: Laboratory needs in learning in online and offline conditions (%).

Indicator Statement SA A DA SDA

Laboratory issues
for teachers

The real laboratories are difficult to
reach because of limited equipment

54.5 33.3 6.06 6.06

Hands-on laboratories are very difficult
to use in learning physics in class

18.2 33.3 36.3 12.1

Virtual laboratories are very difficult to
use in learning

9.09 48.9 30.3 12.1

Teachers have difficulty in select-
ing/finding suitable virtual laboratory
tools for physics learning

27.2 54.5 12.1 6.06

Teacher’s expec-
tation of physics
laboratory

Teachers need a virtual laboratory tool
design for physics learning

57.5 39.39 3.03 0

Teachers often combine virtual labs
and real labs in one lesson chapter

12.12 27.2 45.4 15.1

Teachers need to combine hands-on
labs and virtual labs in one lesson
chapter

18.2 69.7 12.1 0

difference between respondents agreeing and disagreeing from the statement ’hands-
on laboratories are very difficult to use in learning physics’ and the statement that virtual
laboratories are very difficult to use’, only has a difference of 3.06% and 18.18%. This
explains that most teachers do not find it difficult when using the laboratory, it’s just
that most teachers have difficulty finding virtual lab tools for learning physics with a
percentage of 27.27%.respondents strongly agree and 54.54% respondents agree.

Then on the indicator of teacher expectations in the statement ’teachers need a
virtual laboratory tool design for learning’, 57.57% of respondents chose strongly agree
and 39.39% of respondents chose to agree. This explains that currently most teachers
still really need a virtual lab design for their learning. Then on the statement ’teachers
often use hands-on and virtual labs in one subject’, 15.15% of respondents chose strongly
disagree and 45.45% of respondents chose to disagree. This means that most teachers
have never combined a hand-on and virtual laboratory (VIRAL lab). However, 18.1% of
respondents strongly agree and 69.69% of respondents agree that this VIRAL lab is
developed.

In this era, along with technology that is developing so fast, teachers are very familiar
with digital technology. Even so, hands-on labs are still the teacher’s choice in learning,
even though currently virtual labs have been widely developed. In table 1, 90.9% of
teachers agree to choose a hand-on lab in offline learning and 87.5% of teachers agree
to choose a hand-on lab in online learning. This means that hands-on laboratories
cannot be replaced from physics learning [25], but very minimal tools are available.
That’s why virtual labs are needed. Virtual laboratory is also needed for most teachers
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with learning even do online (84.8%) or offline (88.4%) as a virtual lab can help physics
concepts that are invisible [28, 29]. The problem obtained from table 2 is that 97%
agree that the teacher requires a virtual lab design, meaning that 97% of teachers still
need a virtual lab design by scientists to design it for learning activities, considering that
many respondents come from rural areas. Then the merger of hands-on and virtual labs
(VIRAL), which was mostly done by previous researchers, is still not needed urgently,
considering that virtual laboratories are still very much needed in Aceh and only 39.3%
use the VIRAL lab. However, many teachers need the VIRAL lab for 87.8% in physics
learning in the hope of improving student learning outcomes.

4. CONCLUSION

Based on research results, more than 80% of physics teachers in Aceh require hands-on
and virtual laboratories for online and offline learning. Then 97% of physics teachers
in Aceh still need a virtual lab design from the results of researchers’ studies. Is mean
VIRAL still not needed urgently because teachers really need a virtual lab. Then only
39.3% of teachers have combined the VIRAL lab in one physics subject, however as
many as 87.8% of physics teachers in Aceh still expect the VIRAL lab in physics learning.
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