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Abstract

With the aid of computer (virtual laboratory), the use of PhET simulation plays an
important role in teaching physics. The combination of pictures or interactive animations
and the use of student worksheet virtual laboratory will support the quality of the learning
process and help improve the skills of learning physics and scientific attitude of students in
obtaining better value.The research aims to produce student work sheet of virtual
laboratory as a media for teaching physics in regards of applying electricity concept in many
cases and technology product. The subjects in this study are students of grade X at SMAN
10 Bandar Lampung. The method used is an empirical research focusing on the use of
student work sheet of virtual laboratory. Based on the result of the survey, the use of student
worksheets virtual laboratory practicum to overcome the lack of laboratory equipment and
eliminate students fear in using to electricity equipment. The use of student worksheet of
virtual laboratory practicum can be able to train their processing skill and scientific
attitude. The visibility of the student worksheet is based on the validation result. Feasibility
student worksheet developed judged based on the results of the validation and response to
students as well as an increase of 80% the value of the learning physics. The results showed
that the feasibility worksheet students should be reviewed in terms of appearance,
practicum purposes, tools and materials used despite being listed in the program PhET
Simulation, data tables results of activities, discussions and conclusions columns and
illustrations to make it more attractive and easy to understand students, so that students
have processing skills, and scientific attitude.

Keywords : Process Skill, Student Work Sheet, Scientific Attitude, Virtual laboratory.

INTRODUCTION

One of the critical issues in theacing physics is to explain the complex concepts, and the
difficulty to conduct experiments or experiments in the laboratory, because they do not
have adequate laboratory equipment and lack of instructions to carry out practical
activities.

The preliminary results showed that almost every school and every student has
computer/ laptop, and it is unfortunate if the means of learning with the computer is not
utilized. Then computer aids (virtual laboratory) using of PhET simulation as an
enhancement greatly contributes to the teaching/ learning physics processes. Combining
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pictures or interactive animations and use of student worksheets virtual laboratory as a
practical guide was very helpful in physics learning achievement.

According to Yogendra (2012), the combination of demonstration and electronically
virtual laboratory is the bridge between learning and theoretical laboratory class. The
teacher can conduct the virtual laboratory experiments to improve students’ retention.
By conducting interactive simulation (virtual laboratory) as the software that contains
hundreds of interactive experiments have been successfully used by teachers and
students individually in schools around the world such as England, India, Spain, Mexico,
New Zealand, and Australia.

Now, by utilizing information technology needs of the importance of physical laboratories
can be solved by providing an interactive virtual laboratory. This software serves to
illustrate and clarify partially topics taught in the curriculum, especially physics virtual
laboratory in high school. Although this virtual laboratory can not 100% replace the
physical laboratory, the existence of the virtual laboratory will greatly assist the process
of learning physics, especially in motivating students, improving science process skills,
scientific attitude and mastery of science concepts. Therefore, further research is needed
in the use of virtual laboratory tools by using virtual laboratory worksheets, so that the
aspect of products, processes, and attitudes of learners to be able to investigate, solve the
problem and draw the conclusions can be developed. Animations and virtual experiments
are expected to meet what is required in the schools and certainly intended to further
improve the ability of the students.

Often, problems arise in learning physics, especially in the quality of the learning process
and learning outcomes, as well as students when applying learning difficulties in daily
life. Then, by using PhET simulation media teachers can obtain a picture of how to
improve the process of science skills and mastery of science concepts to students,
especially high school students. With the help of student worksheets virtual laboratory,
then learning skills that show the overall process and display the scientific skills of
students directed to find a concept or theory will be achieved. So, the teacher should
facilitate the activities of students in developing their competence so they have life skills
for the provision of life and livelihood as independent beings.

Therefore, further research is needed in the use of means of virtual laboratory tools by using
student worksheets virtual laboratory, so the aspect of products, processes, and attitudes of
learners to be able to investigate, solve the problem to draw conclusions, can be developed.
Animations and virtual experiments is expected to meet what is required in schools and
certainly intended to further improve the ability of students.

Harms (2000), stated that, virtual laboratories, such as simulations, are intended to
transfer the conceptual and procedural knowledge. This knowledge refers to the
preparation, performance and evaluation of laboratory experiments. Media PhET
simulation which uses virtual laboratory worksheets is a medium of communication that
is channeling messages and can stimulate thoughts, feelings, ability and scientific attitude
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of students so as to encourage the effective and efficient teaching and learning process.
Learning media such as PhET simulation is a supporting tool of learning activities. With
the learning media it is expected that the students will be more understand the subject
lesson they are studying. The quality of learning of physics can be improved through the
application of learning strategies as well as supported by the use of appropriate learning
media. This research aims to produce physics virtual laboratory worksheets as a learning
medium for students of grade ten in the 2nd semester with the basic competency is
applying the concept of electricity in a wide range of problems and a variety of
technological products to improve the skills of learning and growing scientificattitude.

Combination of pictures or interactive animations and virtual laboratory using the
worksheet is very helpful in achieving the study. The existence of virtual laboratory
worksheet using PhET Simulation Media will greatly assist the process of learning
physics, especially in motivating students, improving science process skills and mastery
of science concepts science. Worksheet practicum is a medium in the form of sheet
activities that create lab instructions, teaching lessons in carrying out process of physics
experiment to find a fact, or a concept, contains a table of data.

Based on the survey results, the use of laboratory practicum worksheet is very useful and
necessary as because it is meant to complete the lack of real laboratory equipment and
eliminate the fear of students facing laboratory equipment related to electricity. The
objectives to be achieved in developing product of the virtual laboratory worksheets are:
(a) produce virtual laboratory worksheet which meet the ideal worksheet and suitable to
be used properly; (b) find out the increase of learning outcomes and development of
students' critical thinking of the virtual laboratory worksheet practical application of
PhET media simulation using learning process skills approach in learning physics in high
school.

This study is expected to provide benefits to a variety of learning to the students, as
follows; (a) virtual physics laboratory worksheet using media PhET simulation as results
can be used as lesson development for study resource in developing physics practicum
worksheet in high school; (b) virtual physics laboratory worksheet using media PhET
simulation resulted from the development can be used as an alternative learning source
to increase the students’ skills of learning process; (c) virtual physics laboratory
practicum worksheet can be used in learning to improve learning motivation, students
scientific attitude and student learning outcomes; (d) as a product fit and proper test of
virtual laboratory worksheet; (e) introduce PhET Simulation Media to students.

Student practicum worksheet or commonly known as the worksheet is one of the
teaching lessons are often used at schools. There are two kinds of worksheet used in
learning; non-experimental and experiment (practicum) worksheet. Student worksheet
is designed to help develop the mindset of the students in the resolution of problems and
facilitate the teaching and learning activities that will form an effective interaction
between students and teachers, so as to increase the activity of students in the
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improvement of learning achievement. Worksheet function for students are as good
learning tool in the classroom, in the practice room and outside the classroom so that the
students have a great opportunity to develop their skills, apply the knowledge, skills
practice, and process themselves to gain knowledge. By using worksheet, the teachers
can organize teaching and learning activities that involve students actively. Interventions
that the teacher is not in the form of answering to questions of students, but in the form
of a guide for students to solve the problem. Trianto (2009) states that the components
of the worksheet include: the title of the experiment, a brief theory about the lessons,
tools and lessons, experimental procedures, observational data, as well as questions and
conclusions.

Virtual Laboratory is laboratory experiment which is described as virtual when it is not
directly controlled using laboratory equipment, but with the computer which is
connected with the actual lab equipment through the network. Type of virtual laboratory
called remote practicum.

Cramer and De Meyer (1997) gave a different virtual laboratory definition: "we define a
virtual laboratory as simulation experiment software which outputs data that can’t be
distinguished from the real data of physics experiment."

According to Ferreira (2010), some of the benefits that can be gained by using virtual
laboratories are: 1. Reduce the time constraints, if there is not enough time to teach all
students in the lab until they understand, 2. Reduce geographical barriers, if there are
students who located far from the center of learning (college, school), 3. Economical, do
not need a lab building, equipment and lessons as in a conventional laboratory, 4.
Improve the quality of the experiments, as it allows to be repeated to clarify doubts in the
measurement in the laboratory, 5. Improve the effectiveness of learning, because
students will be longer spend their time in the virtual lab repeatedly, 6. Increase the
security and safety, because it does not interact with real tools and lessons, (which can
pose a danger if the use is by wrong way) 7. It can acquire the basic skills and the ability
to operate the device without worrying about damaging expensive equipment or cause
danger to life or health of their own people and others who were present in the lab.
Harlen and Elstgeest, (1993) "... So the skills of process consists of the following skills;
viewing, question - raising, predicting, hypothesizing, communicate effectively, designing
and planning the investigation, measurement and counting, finding patterns and
relationships, manipulating lessons and equipment effectively.

According to Karamustafaoglu (2011), SPS (Science Process Skills) consists of two
groups, namely: 1. The basic SPS group include: observing, asking questions, classifying,
measuring, and predicting; 2. Integrated SPS group include: identifying and defining
variables, collecting and changing the data, creating tables, graphs, and so on. The
teachers teach through inquiry can help to improve the understanding of the concept of
science and science process skills. By using the virtual laboratory media or interactive
computer simulation can demonstrate abstract concepts that cannot be displayed in real
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with laboratory equipment. Learning the process skills is a process that the overall
display targeted scientific skills (both cognitive and psychomotor) to find a concept,
principle or theory in relation to the process of developing a concept that has existed
previously, or it can also as an attempt to conduct a denial of a discovery that will
ultimately play a role in the development of science.

This study aims to produce virtual laboratory worksheets. Virtual laboratory conducted
is conducted to solve the lack of laboratory equipment and not to eliminate the real
laboratory. With virtual guide laboratory worksheet and by means of computer-aided
PhET Simulation, it is very important to teach the physics subject, and help to improve
the skills of learning and growing scientific attitude of students.

Formulation of the problem: 1. How portraits Availability of infrastructures Physics
Laboratory High School in New York City? 2. How Practical Implementation Plan to address
the shortage complete laboratory equipment? 3. How Practical Implementation based
Virtual Laboratory Science Process Skills?

METHODOLOGY

Research conducted as part of the preliminary study, which includes the types of research
and development (educational research and development) that has not been tested
repeatedly. This development research was conducted to produce student worksheet
virtual laboratory practicum. This classstudent worksheets then be tested in grade ten
of 2 nd as two classes at SMAN 10 Bandar Lampung. Data collection techniques use
observation and administration of questionnaires to uncover the needs of teachers and
students' responses to the use of virtual laboratory with media PhET simulation.
Afterward, we do tests to students before and after using the virtual laboratory.

DISCUSSION

Learning by using worksheet for experiments or practicum is an alternative purpose of
packaging lesson in the form of worksheets, i.e.: 1. Worksheet help the students to find a
concept, worksheet firstly explores a phenomenon that is concrete, simple, and relates to
the concept to be learned. Worksheet contains what (should) the students do including
conduct, observe, and analyze, 2. Worksheets help the students to apply and integrate the
various concepts which have been found, 3. Worksheet serves as a study guide containing
questions or stuffing the answer in the book / PhET Simulation Program. Students will be
able to work on these worksheets if reading a book, 4. Worksheet functions as
reinforcement, 5. Worksheet serves as a practical guide, 6. Worksheet experiments in the
learning process provides benefits, allows teachers to manage the learning process, for
example in changing learning conditions initially centered on the teacher (teacher
centered) be centered on students (student centered), 7. Practicum worksheet for
research activities, the students are assigned to collect specific data, and then analyze the
data. For the discovery in this work sheet the students are guided to investigate a specific
situation, to create a prediction. By conducting virtual practicum, students conduct
computer-aided experiments that have been available in the software that is ready to
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operate. Students as if do a practicum as actual laboratory experiments, 8. Practicum
worksheet as other student activity sheet is able to assist teachers in guiding students to
be able to find concepts through its own activities or in the working group. In addition,
worksheets can also be used to develop process skills, develop a scientific attitude and
arouse the interest of students to observe the natural surroundings.

The response toward the use of virtual laboratory and practicum worksheet which
impact is perceived by the students, captured through a questionnaire. Results of teacher
responses to some of the statements submitted in the questionnaire can be seen in table
1.

Table 1. Responses of teachers to the need for virtual lab laboratory worksheet

NO Aspects taken Indicators Percentage
Average
1 Completeness of Availability Physics Laboratory
laboratory facilities at where to do practicum 40 %
the school
2 Limitations and Completeness of tools and
perceived difficulties in  lessons in physics labs are 0
. : . : . 20%
implementing practical  available to perform practicum
teacher
3 The implementation of = Methods and strategies in 0
. I . : 70%
practical activities Physics laboratory practicum
4  The need for alternative Completeness of worksheets
learning media which are available, or 80%
practicum instruction
5 Infrastructure / media  Availability of infrastructures /
in carrying out media as PhET Simulation in 80%

practicum implementing Virtual lab

Table 1 show that the completeness and the availability of real practicum tools and
lessons are commonly still lacking. So, to overcome this problem, the virtual laboratory
activities are needed (virtual experiment).

Virtual laboratory experiment which uses learning simulation (software) and the
computer in performing the essential functions of laboratory experiments as befits a
regular (real experiment) has several advantages in learning physics as follows. First, it
facilitates the students to obtain information and also facilitate the teachers in conveying
to students the contextual issues. Second, it can increase self-confidence, skills and
knowledge to solve problems, become independent thinkers and learners. Third, it can be
seen visually and dynamically so that a rich mental model of information making it easier
for students to understand the concepts, particularly concepts that are abstract and
nature of the process.
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Based on the data analysis of students needs about the importance of practical activities,
even though it is inadequate laboratory equipment and media for virtual practicum
laboratories are widely available as shown in table 2.

Table 2. The response of students toward the importance of practical activities in

virtual laboratory

No Aspects taken Indicators Percentage
Average
1 Completeness Availability of tools (computers) in
means student studying Physics at home and the 100 %
learning at home ability to use it
2 The Curiosity of the students in practical
implementation of  activities in the laboratory of 73%
practical activities  Physics
3 Limitations and Presence or absence of student
perceived activity worksheet (LKS) provided /
difficulties in made by teachers and adequate 48%
implementing equipment for practical activities
student practicum
4  The need for The availability of suggested
alternative learning infrastructure (media) learning / 98%
media practicum (Virtual Laboratory) and
the student's ability to use
5 The need for The student's interest in media as
interactive learning PhET Simulation in implementing 92%

media

Virtual laboratory practicum

Table 2 shows that by using virtual labs that is a series of laboratory equipment in the
form of computer software with interactive multimedia-based, which is operated by a
computer (laptop) then students can simulate virtual laboratory practicum using PhET
media as an interactive simulation program that provides various experimental physics
simulation. PhET Media from The University of Colorado in the USA provides a variety of
virtual lab in science. With this program students are expected to be able to connect real-
life phenomena and basic science, deepen their understanding and appreciation of the
world of physics.

Virtual laboratory worksheet simulation using PhET Media, will make students able to
apply the concepts of physics in everyday life by training make observations,
experiments, discussions, and draw conclusions from such activities. Thus, students can
find, prove, realize and apply the concept in everyday life. So, learning high school physics
is a series of learning activities that involve teaching physics teacher and high school
students as learners who require changes in terms of skills, habits, attitudes, knowledge,
understanding, and appreciation of, so that the process can take place effectively and
efficiently.

412
Sriwijaya University



Proceeding the 3rd SEA-DR 2015

CONCLUSION

This research is expected to develop a virtual practicum worksheets are designed so that
student skills-based learning process so can support and enhance the utilization of virtual
laboratory with PhET simulation program and can provide a good influence on the
process of learning so that learning becomes effective, efficient and created a scientific
attitude toward the students. In addition, the practicum worksheets are also expected to
increase students 'understanding of the abstract physics lesson, increase students'
motivation, develop basic skills in conducting experiments, scientific approach to
learning tools, and support the learning lessons physics in particular. When conducting
practicum by using virtual laboratory, the students will experience: 1). The introduction
of a tool, the students are guided immediately by the teacher, so that the experiment can
be done easily. The characteristics of virtual laboratory program are described as follows:
a) it contains laboratory equipment that can function as real instruments. b) it can be
assembled into dozens of experiments or simple technological design. c) it is easy to
operate, a user can use one computer or one computer for two or three users. d) In this
program, the activity is 100% in the hands of users, users are free to explore
/experiments.2) Measurements. Learning competencies are developed in virtual
laboratory are: a). doing observation, b) doing process skills, c) solve the problem, d)
make a simple technology design, e) reasoning, f) be ilmiah.3) observations on virtual
laboratory students observed: a). work independently, with as little as possible teacher
assistance. b). Can discuss with close friends. c). Feedback is done either by the response
and the key tool of the teacher. Students can directly read the numbers on the device; can
see the events / what impact that occur, and also can hear the sound through the sound
on the computer. 4) The experiment using virtual laboratory. Students can do their own
experiments based on the practicum instructions even the students can develop it itself
from the existing practicum worksheet instructions.
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