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Abstract: The purpose of this study was to determine the validity of physics learning
devices based on discovery learning models assisted by virtual laboratories. This type of
research is research and development that refers to the 4-D development model. The 4-D
development model consists of four steps namely, defining, designing, developing and

disseminating. Learning tools developed in the form of syllabi, lesson plans, student
worksheets, and evaluation instruments. This article only focuses on the process of testing
the validity of learning tools by experts. The results of the analysis of the validity and
reliability state the learning device is categorized as valid and can be used in physics

learning.
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Introduction

Learning devices are a means of support in the
learning that is arranged for students and teachers
(Tanjung et al, 2018). Next, Susdarwati ef al, (2016)
states that learning tools include student worksheets,
lesson plans, and assessment sheets. Teachers must
develop appropriate learning tools because this can
support the success of the learning process (Wicaksono
et al, 2017). Therefore, learning tools are an important
thing, including in learning physics.

Physics is one part of science that studies various
objects in nature, symptoms, and phenomena that
occur in nature (Sari et al, 2017). Wicaksono, et al. (2017)
states that physics is aimed at developing the ability to
reason, think inductively, analytically and deductively
in using the concepts and application of physics.
Furthermore, the 2013 curriculum stated the purpose of
learning physics is that students can master concepts
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and principles, have the skills and abilities to develop
their knowledge to continue their education at a higher
level (Kemendikbud, 2014). This is in line with the
demands that must be had by students in the 21st
century, namely communication, creativity and
innovation, critical thinking, collaboration and
problem-solving ability.

The results of field observations conducted by
researchers at two high schools in Mataram found that
students have low mastery of concepts and problem-
solving abilities, the learning tools used have not
guided students to be actively involved in learning.
Also, the assessment instruments given have not yet
tested the ability of problem solving and mastery of
students' concepts. Therefore, researchers want to
develop learning tools based on discovery learning
models assisted by virtual laboratories, as one of the
efforts to improve students' problem-solving abilities
and mastery of concepts.
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The Discovery learning model is a learning
model that guides students in finding concepts and
discovering their concepts through discovery activities
(Tumurun et al, 2016). Furthermore, Sari, et. al. (2017)
states that discovery learning is a model that provides
opportunities for students to find and find themselves.
The Discovery model in its steps requires experimental
activities, but not all experiments can be carried out
significantly, so researchers provide alternative
assistance in the form of virtual laboratories.

A virtual laboratory is a computer technology in
the form of interactive multimedia that simulates
laboratory experiments into computers (Agustine, ef al.,
2014). Sanggara & Doyan, (2019) stated that a virtual
laboratory is a media that is used to conduct
experiments without using real experimental tools.
Also, Baser & Durmus, (2010) stated that experiments
conducted virtually serve to provide constructive
feedback to help students realize the application of
their concepts, apply abstract concepts and encourage
them to make improvements.

Based on these descriptions, researchers want to
develop physics learning devices base on discovery
learning models assisted by virtual laboratories that are
valid for use in learning.

Methode

This research is included in the type of research
and development (R&D). The procedure used in the
development of physics learning tools based on
discovery learning models assisted by virtual
laboratories refers to the 4D Thiagarajan and
Sivasailam (1974) development steps namely define,
design, develop, and disseminate. However, this
research focuses on the development stage, namely the
validity test. The learning device in the form of lesson
plans, syllabus, student worksheets, concept mastery
instruments and problem-solving ability instruments
are validated using a validation sheet by three expert
validators. Validation data were analyzed to find out
the validity level using the equation:

F - 100%4
= —x N
N
P = average percentage

n = score obtained

N = maximum score

The validity level is determined by a Likert scale
based on the following table.

Table 1: Validity Level

Range of average values %  Validity Level
0-20 Very invalid
21-40 Invalid
41-60 Valid enough
61-80 Valid
81-100 Very valid
Arikunto (2010)

The learning device is minimum at the valid
category level to be used in learning. Next, to measure
reliability, the results of the validity of the device are
analyzed using a percentage agreement (Borich, 1994).
Nasrabh, et al., (2017) stated that the results of the device
validation are declared to be reliable if the percentage
agreement value> 75%. The percentage agreement (PA)
formula is as follows:

A+E

PA=1-— x 100%

PA: Percentage of agreement

A: score assessment by experts who give high scores

B: score assessment by experts who give low scores
Besides, advice from the three experts on each

product development of learning tools is used as a

material consideration to make revisions in product

improvement.

Result and Discussion

The development of tools in the form of syllabus,
lesson plans, student worksheets, concept mastery
instruments, and problem-solving ability instruments
disrupts the 4D development procedure which consists
of four steps, the first step is defined. In this step, a final
initial analysis is carried out to determine the character
of students who will be the object of research. Students
who will be studied are students of class X High
School. The second stage designs, the activities carried
out in this stage are determining the initial design of
the learning tools to be developed. Learning tools that
will be developed in the form of syllabus, lesson plans,
student worksheets, and concept mastery instruments,
and problem-solving ability instruments.

The third step is to develop, at the develop stage
three activities are carried out namely the validation of
the learning kit by three expert validators that produce
draft I, then a limited trial with the results in the form
of a draft II and finally a large-scale trial that will
produce a final set. But in this study the researchers
limited the validity of the learning device only. The
validity of learning tools is obtained through
assessment by three expert validators, validated
learning devices in the form of lesson plans, syllabus,
student worksheets and evaluation instruments.
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Learning devices developed are said to be valid if they
meet valid criteria on content and constructs (Rochmad,
2012). The results of the validation analysis of the
learning tools are shown in table 2.

Table 2. Learning Device Validation Results

No  Aspect Percentage  Validity
Average %  Level

1 Syllabus 90% Very Valid

2 Lesson Plan 82% Very Valid

3 Student Worksheets 81% Very Valid

4 The instrument of 80% Valid

Mastery of Concept
5 The instrument of 80% Valid

Problem-Solving
Ability

Based on the data displayed in the form of
learning syllabus, learning plans and worksheets of
students in the category is very valid because each
device gets an average percentage of 90% for the
syllabus, 82% of lesson plans, and 81% of students
worksheets, then for the instrument of concept mastery
and the instrument of problem-solving ability in the
valid categories with the percentage of both is 80%. In
addition the reliability data from the validation analysis
results are shown in Table 3.

Tabel 3. Reliability of Learning Tools Validation Results

No Aspect Percentage Category
Agreement
1 Syllabus 97% Reliable
2 Lesson Plan 97% Reliable
3 Student Worksheets 96% Reliable
4 The instrument of 95% Reliable
Concept Mastery
5 The instrument of 94%
Problem-Solving Reliable

Ability

Nasrah et al, (2017) stated that the results of the
device validation are declared to be reliable if the
percentage agreement value> 75%. Based on these data
the results of the validation of learning tools are said to
be reliable because they have a PA value of syllabus
and lesson plans of 97%, student worksheets by 96%,
concept mastery instruments by 95%, and problem-
solving ability instruments by 94 %.

Suggestions and input submitted by the three
validators for improvement in the syllabus that is
adjusting the time allocation with learning activities to
be carried out. Next for the lesson plans are the
activities of students and teachers made more specific.
After that on the part of the students' worksheets are
made with language that is easily understood by
students, for the instrument of concept mastery namely
narrative questions made clearer so that it is easy to
understand, as well as instruments for problem-solving

ability, use effective language and reduce repetition of
words.

Conclusion

Based on the results and discussion it can be
concluded that the learning tools in the form of
syllabus, lesson plans, student worksheets, concept
mastery instruments, and problem-solving ability
instruments that are developed are in the valid and
reliable categories, besides that the suggestions from
the validator can be used in improving the devices.
Therefore, this learning tool can be used in learning
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