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Abstract: This study aims to determine the effect of the implementation of a virtual parabolic
motion practicum based on macromedia flash on the growth of students' science process skills.
The research was carried out at SMA Negeri 2 Bandar Lampung, with a population of all
students in class X MIPA, and a sample of class X MIPA 1 as many as 36 students with purposive
sampling technique. By using a research design that is one group pretest-posttest. The data
analysis technique used is the normality test, the two related sample test, and the N-Gain test.
The results showed that there was a difference between the average pretest and posttest values
of 7.00 with an N-Gain score of 0.2 with low criteria. Based on the results of the study, it can be
concluded that the implementation of a virtual parabolic motion practicum based on
macromedia flash has an effect on growing Science Process Skills in students.
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Introduction Students not only understand physics subject

matter in theory, but also its application. Next, in
Permendikbud No. 66 of 2013 explained that educators

Physics subject is a curricular program that aims to
assess skill competencies through performance

develop the attitude competence, knowledge

competence, and skill competence of students in various
choices of scientific disciplines (Kemendikbud, 2014).
Thus, there are at least three competencies that must be
achieved by students when studying physics subjects.
Skill competence focuses on the abilities that students
must achieve in the realm of observing, asking, trying,
reasoning, presenting, and creating activities.

Science learning in schools should not only stick to
what is already in the textbook but also learn how to get
it (Maharani et al., 2020). In other words, students must
integrate their skills, knowledge, and attitudes to get a
good understanding of science concepts. Thus, teachers
must focus on teaching science skills in the form of facts,
concepts, and theories through scientific investigations
of students (Zeidan & Jayosi, 2015).

* Corresponding Author: asuyatna@yahoo.com

assessments, namely assessments that require students
to demonstrate a certain competency using practice
tests, projects, and portfolio assessments
(Kemendikbud, 2013). The availability of teaching media
and teachers as facilitators in learning is very much
needed by the right learning model to develop process
skills (Arantika et al., 2019). So that one of the activities
or media that can help improve the competence of
students' skills is practicum activities.

Practicum is an activity that aims to equip students
to understand the relationship between theory and
practice, so that students not only have the ability to
understand the material in theory, but also implement it
or even formulate concepts through the practice.
According to Zainuddin (2005) through practicum
activities, many things can be obtained by students
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including practicum activities can train skills, provide
opportunities for students to apply and integrate their
knowledge and skills in practice, prove something
scientifically, do scientific research. inquiry, appreciate
the knowledge and skills of inquiry. In addition,
practical activities are able to illustrate concepts and
principles in physics lessons.

This practicum activity basically has to be done
indoors or in person. As an alternative to practical
activities, you can also use a virtual laboratory. Virtual
Laboratory is a practical simulation of the results of the
visual representation of real traditional laboratory
objects to confirm the results of the practicum and the
theory being studied (Potkonjak et al., 2016). Virtual
laboratories can also be interpreted as information and
communication technology-based learning that is able to
develop learning using practical methods (Hidayati and
Masril, 2019). The use of virtual laboratories is not to
replace the role of the actual laboratory, but as an
alternative complementary solution to the lack of real
physics laboratory equipment in schools (Yusuf et al.,
2015). In addition, in a laboratory with a school physics
laboratory scale, not all materials in physics lessons have
practical equipment that can describe or practice the
existing theory, such as the Parabolic Motion material.

At the end of December 2019, the world was hit by
a major virus outbreak which was later named by the
WHO as Covid-19. As of Sunday, February 21, 2021, the
number of confirmed cases of this virus was 111 million,
with 62.5 million recovered patients, and 2.46 million
people died worldwide (Handayani, 2020). The
Indonesian government has also issued a law on limiting
social contact, namely in Article 59 of the Health
Quarantine Law with the aim of preventing the spread
of the virus. So that learning activities that were
originally directly at school, become learning from home
or online (Kepres, 2018).

The scientific spirit that should be able to make
students more skilled in dealing with problems does not
grow. To answer these problems, it is important to
implement science process skills for students. According
to Ozgelen, (2012) Science Process Skills are thinking
skills used by scientists to build knowledge in order to
solve a problem and formulate results. Science process
skills help students to think critically and think
scientifically (Gillies and Nichols, 2015). The need to
instill science process skills in students so that students
are able to solve a problem through scientific
investigation, so that they can relate it to phenomena in
everyday life (Yusra et al., 2021). As stated by Akamis
and Ergin (2008), Science Process Skills are tools needed
to create or use scientific information, to improve
scientific research and solve problems. This is because
science process skills emphasize knowledge seeking
rather than knowledge transfer. So that students will be
active in the learning process, not only as objects of
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learning, but as learning subjects who also play an active
role in the learning process.

According to Ertikanto (2016) process skills need to
be trained in science teaching because process skills have
important roles including helping students learn to
develop their minds, providing opportunities for
students to make discoveries, improving memory,
providing intrinsic satisfaction when children have
succeeded. do something, and help students learn
science concepts.

Students' self-science process skills can be
identified by looking at several indicators that students
must achieve. According to Ibrahim (2010), the
indicators of science process skills measured through the
test method are observing, formulating problems,
formulating  hypotheses, identifying  variables,
communicating data, and concluding data.

Method

This research was conducted in October 2021. The
research method is a quasi-experimental conducted
online. The research design used is One Group Pretest-
Posttest Design.

Pretest
0,

Treatment Posttest
X > 0,

\ 4

Figure 1. Research Design One Group Pretest Posttest
Design

Description:
O1 = Observation of pretest results before being given
virtual practicum treatment
Practicum using a virtual lab.
Observation of pretest results before being given
virtual practicum treatment

X —
O,

The population in this study were all students of
class X science at SMA Negeri 2 Bandar Lampung in the
first semester of the 2021 /2022 academic year, totaling 8
classes with 36 students in each class. The sampling
technique in this study used the purposive sampling
technique.

The data collection technique in this research is to
provide pretest and posttest which have been integrated
with indicators of science process skills. The data were
analyzed using the normality test with the aim of
knowing a research sample was normally distributed. In
this study, the data were not normally distributed so that
a two-related sample test was conducted.

In addition, an analysis was also carried out to
determine the improvement of students' science process
skills on each indicator using equation 1.
the score obtained X ( 1)

Score of each indicator =
total score
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The improvement of students' science process skills
on each indicator is seen using the scoring guide

presented in Table 1.

Table 1. Score Interpretation Criteria

Percentage Criteria (%) Interpretation
0-20 Not very good
21-40 Not good
41 -60 Pretty good
61-380 Well
81 -100 Very good

Riduwan, 2015)

Then, finally the N-gain test was conducted to
determine the magnitude of the increase in students'
science process skills with the following criteria.

N — Gain (g) = Spost—Spre

Smax—Spre

Description:
N-Gain Interpretation
0.7< N-gain<1 High
0.3 < N-gain< 0.7. Medium
N-gain < 0.3 Low

Table 2. N-Gain Interpretation Criteria
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In practical activities, students are divided into six
groups. Each group consists of six students. To make it
easier to communicate, whatsapp and googlemeet
applications are used. Before carrying out the practicum
activities the teacher gave a pretest to the students. At
the beginning of the practicum activity in the form of a
simulation by giving an apperception of the parabolic
motion material. Then, students carry out practical
activities in groups by following the guidelines on the
Student Worksheet. After carrying out practical
activities, students are directed to fill out the posttest as
an assessment material for improving science process
skills.

The data from the pretest and posttest results that
have been filled in by the students are then recapitulated
by the researcher to be tested for analysis. The first
analysis that was carried out after the collection of the
two data was by conducting a descriptive analysis as
presented in Table 3.

Table 3. Results of Descriptive Analysis

N Min Max Mean Std.Dev. N-gain
Pretest 36 39 89 64.19 8.678 0.20
Posttest 36 44 94 7119  9.683
ValidN 36
(listwise)

N Min Max Mean Std. Dev. N-gain
Pretest 36 39 89 6419  8.678 0,2
Posttest 36 44 94 7119  9.683
ValidN 36
(listwise)
(Hake, 1991)

Results and Discussion

This research uses a virtual parabolic motion
practicum application based on macromedia flash. In
this application, students can experiment with two
variations, namely by changing the angle and initial
velocity of the cannon to the maximum distance (on the
x and y axes) traveled by the cannonball.

e =
Muzzie velodty: 40 m/s

File View Centrol Help

| Q@ curserr
@ Theore '

Figure 2. Display of Parabolic Motion Virtual Practicum
Applications Based on Macromedia Flash

Next, the normality test was carried out with the
test results presented in Table 4.

Table 4. Normality Test Results (One-Sample Kolmogorov-
Smirnov Test)

Pretest Posttest

N 36 36
Normal Mean 64.19 71.19
Parametersab  Std. Deviation 8.678 9.683
Most Extreme Abslollute 0.234 0.245
Differences Posmye 0.234 0.245
Negative -0.210 -0.166
Kolmogorov-Smirnov Z 1.406 1.468
Asymp. Sig. (2-tailed) 0.038 0.027

a. Test distribution is Normal.
b. Calculated from data.

From the normality test, the Asymp value was
obtained. Sig. (2-tailed) or probability value 0.05, so it
can be concluded that the data is not normally
distributed (Suyatna, 2017). The amount of increase in
each indicator is obtained from the summation of all
student posttest scores on each indicator then calculates
the percentage increase, then analyzed as shown in
Figure 3.
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Figure 3. Graph of increasing science process skills on each
indicator

The graph of improving science process skills above
explains the improvement of students' science process
skills on each indicator. In observing indicators, it
reached the largest percentage, namely 81%. This shows
that students already have excellent observing skills,
especially when connecting the orientation presented by
the questions with the possible problems that arise.
These results are in line with research conducted by
Zeidan and Jayosi (2015) which shows that observing
skills are easier skills compared to other skills. Then
on the indicator of formulating the problem, the
percentage increase is 72%. This shows that students
have good ability in formulating problems. The
indicator formulating a hypothesis is 68% which shows
that students have the ability to formulate good
hypotheses. The planning indicator is 71% which shows
the ability of students to plan a research is good. The
communicating indicator is 69% which shows that
students already have good abilities in communicating
research data, which in this study are in the form of
graphs.

The indicator for drawing conclusions reached the
smallest percentage, namely 67%, which indicates that
students have been able to conclude the results of
practicum activities but are less thorough in drawing
conclusions presented by the test instrument. So that
between the problems in the problem and the
conclusions drawn are not appropriate. The small
percentage of indicators for drawing conclusions is
caused by the experience of students in drawing
conclusions based on untrained experiments. This is
because practicum activities that should be a place to
train science process skills, especially drawing
conclusions, cannot be carried out due to online learning
conditions. As stated by Baharuddin and Wahyuni
(2015) which states that knowledge will become more
meaningful through experience. With this scientific
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experience, students will gain knowledge of process
skills.

If you add up the scores obtained and then look for
the percentage, you will get the percentage increase in
science process skills for all indicators of 71% with a
good category. Based on the percentage of each indicator
above, it can be concluded that the implementation of
virtual parabolic motion practicum is able to improve
students' science process skills, especially on the six
indicators, namely observing, formulating problems,
formulating hypotheses, planning, communicating, and
drawing conclusions. This is also in line with research
conducted by Yusuf and Widyaningsih (2018) that the
use of a virtual laboratory (virtual practicum) can
develop students' science process skills with a
percentage score of 81.95% of the overall science process
skills analysis score in the very good category.

Learning activities using animated media also
provide a meaningful experience to students, because
the use of this media makes it easier for students to
understand an abstract concept to be more concrete and
clear, for example in the listening process and the
viewing process. Sub material that is considered a little
difficult and requires a deeper understanding and
explanation, but with the help of animation media
students become easier to understand the process
because it is equipped with images, audio and video
(Salfina et al., 2021). Another factor that makes using a
virtual lab more effective is that teachers can more easily
explain to students the meaning and form of the learning
provided (Maulina and Kustijono, 2017).

The effect of the application of the virtual parabolic
motion practicum application based on macromedia
flash on the improvement of students' science process
skills can be seen through the two-related sample test.

Table 5. The results of the two related sample test
Test Statisticsa Posttest - Pretest

Z -3.122b
Asymp. Sig. (2-tailed) 0.002
a. Wilcoxon Signed Ranks Test

b. Based on negative ranks.

In the two related sample test, there is a difference
between the pretest and posttest scores that the number
of posttest > pretest scores is 21 students, posttest <
pretest is 6 students, and posttest = pretest is 9 students.
Then the statistical test results obtained the Asymp
value. Sig (2-tailed) or a significance value of 0.002 <
0.05, then Ha is accepted. This shows that there is a
significant effect on the difference in the treatment given
to each variable. Thus, it can be concluded that there is
an increase in the value of students' science process skills
after the virtual practicum activity of parabolic motion
based on macromedia flash.

This conclusion is in line with research by Elsunni
and Abdelwahed (2014) that Lab-Virtual media is
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efficiently used in science lessons and can improve
students' skills in conducting experiments. The
magnitude of the increase in the value can be seen from
the calculation of the average posttest and pretest scores,
there is a fairly large difference, namely the posttest -
pretest value = 71.19 - 64.19 = 7.00. Similar research was
also carried out by Maulina and Kustijono (2017) by
comparing two conditions of practicum activities,
namely virtual labs and real labs. In virtual lab
conditions, the increase in science process skills as seen
from the difference between the students' average
pretest and posttest scores was 3.05. Meanwhile, in real
laboratory conditions, the increase in science process
skills was 2.09. Thus, it can be seen that the findings have
a larger difference in the increase in value.

The magnitude of the increase in science process
skills was measured using the N-gain test and obtained
a score of 0.2 in the low category. The low N-gain score
was caused by a fairly large pretest value, besides that
the increase after the posttest was not large so that the
quotient of the N-gain score did not reach the high
category. The condition of the research sample, namely
class X MIPA 1 at SMA Negeri 2 Bandar Lampung is the
superior class whose students are students who enter
through the achievement path. In addition, some
students also take tutoring outside of school
independently. At the beginning of learning physics
before doing the research, the tutor teacher provides a
file of parabolic motion material so that students have a
high initial understanding of the parabolic motion
material.

Fatwa et al., (2018) conducted research related to
students' initial understanding with the results showing
that prior knowledge affects the success of students in
interpreting what is observed. Initial knowledge of
students will help identify the phenomena observed in
demonstration and experimental activities. Thus, it can
be concluded that the students' initial knowledge
(understanding) of the parabolic motion material causes
the pretest score to be high.

The research was conducted by testing the virtual
practicum application of parabolic motion on the growth
of students' science process skills showing a good
improvement. In the process students are directed to
observe to draw conclusions. As in the research of
(Pradana, et al., 2020), namely Science process skills are
special skills that can simplify the way of learning
science starting from observing, determining problems,
and making conclusions.

Conclusion

The conclusion based on the results of the research
and discussion is that the virtual parabolic motion
practicum based on macromedia flash has an effect on
increasing the Science Process Skills of SMA Negeri 2
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Bandar Lampung students significantly, which is shown
from the results of the data analysis of the two related
sample test with a significance value of 0.02 and the
difference in the average value. The average posttest and
pretest is 7.00. Each indicator of science process skills
increased with the percentage of the six indicators above
65%, in the good and very good categories. The N-gain
score obtained is 0.2 which indicates an increase in the
low category.
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