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Abstract: This study aims to improve learning outcomes, motivation, and students' social
skills by applying student teams' achievement division cooperative learning models
through PhET simulation media. The method used in this study is quantitative. The
research used is Quasi-Experimental. Instruments were used in the form of problems,
questionnaires and, observation sheets. The results of the study data analysis prove that the
average posttest of the experiment class obtained a score of 77.81, while the control class
was 71.82, so that the results obtained in the experimental class were>75 or above from the
KKM score that has been determined. Furthermore, the analysis of student motivation data
proved an increase where the pretest score showed 60.5 and for the posttest results
increased by a score of 66.56 and for the results of social skills learners showed an increase
in each meeting in each indicator, which showed an excellent category. The conclusions in
this study prove that the student teams achievement division cooperative learning model
through PhET simulation media can improve learners' learning outcomes, motivation, and
social skills.
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Introduction cause a sense of interest and motivation in the learning

Education is a conscious and planned effort to
realize the learning atmosphere and learning process so
that learners actively develop their potential to have
spiritual-religious power, self-control, personality,
intelligence, noble morals, and skills needed for
themselves, society, nation, and state (Neolaka, 2017).
Efforts are made so that the quality of education can
run well, one of them by improving learning.

A good learning process can be created by the
management of classes conducted by teachers. It can
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process, especially in the field of physics. There are
several ways to make learning efficient. One of them is
to apply the right models, methods, and learning media
for physics learning. The learning process urgently
requires a learning environment that supports the
learning process of learners to create active learning,
effective, innovative, focused on learners, and able
learners to achieve the desired results. One of the
learning environments that support the progress of
learners is the social environment. The social
environment is all other people or people who affect us,
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either directly or indirectly (Tamara, 2016). A good
social environment can create good abilities,
motivation, and skills for learners.

Measuring the ability and skills that exist in
learners can be done by using authentic assessments.
Authentic aspects are very important to be used so that
teachers can know the extent of cognitive achievement
abilities (learning outcomes) and skills that learners
have achieved. The assessment of learners is done not
only by measuring the assessment of cognitive abilities
but also the assessment is needed to measure the skills
that exist in learners, one of the most important in the
learning process is social skills. Social skills are tools
that consist of the ability to interact, communicate
verbally and nonverbally. The ability will show good
behavior and the ability to live good relationships with
others that someone uses to be able to behave according
to what is expected socially (Simbolon, 2018).
Therefore, it is very important to assess the social skills
of the K13 curriculum.

Based on observations made at high school 8
Banda Aceh, several problems are targeted for
researchers. The problem with the school is that the
learning applied so far does not apply learning models
that support physical learning. So that makes learners
lazy and inactive to follow the learning process because
the learning process is not centered on learners. From
the interview results obtained, the teacher only applies
to learning by teaching lecture methods and only by
giving assignments. So that for the abilities and skills
that exist in learners cannot be assessed perfectly
because they rarely do group discussion learning,
teachers carry out learning with material recording,
give summary assignments from printed books, and
sometimes instruct learners to work on the given
problem. It is seen that the role of teachers is more
dominating. As a result, learners' interaction is less than
optimal because it is only focused on what is given by
the teacher, and there are still learners who do not
understand the concept of physics. Learners do not
understand the symbols of physics, and it is difficult to
solve the problems given by the teacher. When learning
activities, there is also a gap where learners who have
the good academic ability are more active in learning
activities both in terms of asking and in expressing
opinions, while learners whose abilities are below
average tend to choose to be silent for fear of being
wrong. The problems that have been described are
likely caused due to the mismatch of the learning
model applied.

These problems also have an impact on the
learning outcomes obtained by learners. Learning
results obtained so far many do not achieve from the
value of minimum completion criteria that have been
set by the school, which is 75 so that teachers often

remedial so that the values produced by learners are
able to achieve the minimum completion criteria that
have been set. Dahnial research (2020) states that the
main purpose of organizing learning activities is to
teach learners to process and acquire knowledge, skills,
and attitudes for themselves. Learners are expected to
be motivated and happy to do interesting and
meaningful learning activities, and this means that the
learning model is very important in relation to learning
success. With efforts to overcome the above problems,
the learning model is to support learning success, social
skills, and learning motivation of learners, so that
educational goals can be achieved.

Based on the problems faced by students, one of
the learning models that is believed to improve the
success of learning, motivation, and social learning
skills of learners is the Cooperative Learning Model of
Student Teams Achievement Division (STAD).

The Student Teams Achievement Division
(STAD) cooperative learning model is one type of
cooperative learning model that can be applied to
improve social skills. Learners learn in the number of
members of each group of 4-5 people heterogeneously.
Starting with the delivery of learning objectives,
material delivery, group activities, quizzes or
evaluations, and group awards (al-Tabany, 2014). In the
cooperative learning model, the STAD type is very
helpful by focusing on learners to encourage each other
and help each other in improving social skills. In the
implementation of cooperative learning type STAD,
learners apply together to solve a problem given by the
teacher, for the role of the teacher himself in this
learning process only as a guide and facilitator for
learners. In the implementation of the learning process,
learners are required to cooperate with each other in
groups that have been given, encouraging learners to
associate, communicate, and be responsible both
individually and in groups. So that indirectly, learners'
social skills and motivation will increase in the learning
process and later produce good learning outcomes and
increase.

To support the STAD-type cooperative learning
model, innovation is needed in the learning process.
When a person has mastered the concept, then he will
have solid thinking development foundations
(Awalliyah, 2015). Both can be achieved by learners if
there is a physics learning innovation. One such
innovation is a learning medium that supports the
physics learning process called PhET simulation media.
Physics Education Technology (PhET) is a simulation
created by (University of Colorado) that contains
simulations of physical, biological, and chemical
learning for the benefit of learning in class or individual
learning (Saputra, 2020). This media can display a
material that is abstract and can be explained easily by
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this media so that learners easily understand the
material. PhET simulation media helps learners learn to
understand the material with object content that is too
small, too large, natural events, or very complicated
processes (Abdjul, 2019).

Based on the description and presentation of the
above problems, a study has been conducted on
cooperative models of STAD type through PhET
simulation media that can improve learners' learning
outcomes, motivation, and social skills. Andrian
Research (2020) shows that cooperative learning type
STAD positively influences or can improve learners'
motivation, social attitudes, and learning outcomes.
The results of research related to Marheni (2020) show
that there is an influence of the STAD model on
increasing social attitudes. It can be seen during the
learning process makes learners more excited in
learning, learners are also able to cooperate with their
groups, and for learning outcomes can be seen when
the learning process takes place, students are very
enthusiastic and excited in the following learning.
According to Armadi (2020), based on the results of
research conducted, cooperative learning type STAD
can improve learners' activities and learning outcomes.
The teaching and learning process takes place
effectively, the learning activities of learners in the
classroom are very good with high learning motivation.

Method

The methods used in this research are quantitative
methods. The research used is Quasi-Experimental with
Type Control Group Pretest Posttest Design. The study
involved two classes, the experimental class and the
control class. Both classes were given different
treatments that were taken randomly. The design of
this study can be seen in Table 1.

Table 1. Research Design

Subject Pretest Perlakuan Posttest
Experiment O1 X1 O;
Control O, X2 O4
(Sugiyono, 2018)

Information:

O1 = Pretest in an experimental class

O, = Pretest in control class

Os = Posttest on an experimental class

O, = Posttest on control class

X1 = Application of Learning cooperative learning model

type STAD
X2 = Learning by applying a non-cooperative model

The population in this study was all students of
class X IPA in Senior High School 8 Banda Aceh, which
amounted to 95 learners from 3 classes. Research
sample determination technique using a purposive

sampling technique. Sampling is done based on the
final grades of the exam held by each class in semester
one, then compared to choose a class that has learning
outcomes with the same grade point average. Based on
the review results on the ground, the study sample
taken was class X IPA1 as an experimental class and
class X IPA2 as a control class. The number of students
of both classes is 32 people in the experiment class and
33 people in the control class.

The instruments used in this study are a matter
of knowing the learning outcomes, motivational
questionnaires, and observation sheets of students'
social skills. The data collection procedure is carried out
by sharing pretest and motivation pretest
questionnaires before applying the learning treatment.
Observers will carry out observation sheets during the
learning process, then at the end of learning, followed
by the provision of posttes motivational posttest
questionnaires in the experimental class. While in the
control class, they are given a pretest problem before
the start of learning and at the end of the teaching
given posttest questions. The data analysis techniques
in this study used N-gain equations, normality tests,
homogeneity tests, t-tests, and Likert scales.

Result and Discussion

In the process of learning learning learning is one
of the most important things. The goal is to know the
achievements obtained by learners after the learning
process. Learning results can be seen from the
acquisition of pretest and posttest scores that have been
given to learners. To pretest at the beginning of
learning, the goal is to know the initial knowledge of
learners before doing the teaching and learning process
on simple harmonic vibrational material in both
experimental and control classes. The pretest scores
obtained by learners in the experiment class with
controls were 29.19 and 28.48. The acquisition showed
the average pretest score of both the experimental and
control classes was still low. This explains that the
knowledge of learners on simple harmonic vibration
meters in the category is still low. While posttest is
done at the end of learning to see how much increase
learners' knowledge after the teaching and learning
process takes place. The average percentage posttest
score of the experimental class with controls was 77.81
and 71.82. Judging from the score, both classes
experienced improvements in learners' knowledge, but
in the experiment class showed a greater increase
compared to the control class. This proves that the
learning process using a cooperative model of STAD
type through PhET simulation media can make
learning outcomes in learners better. The statement is
in accordance with the opinion of Haris et al. (2018),
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which states that the STAD learning model with a
virtual simulation of PhET is better with increased
learners' learning outcomes. Widyaningsih (2018)
revealed that PhET media is more effectively used in
the learning process and produces learning outcomes
that show good categories.

Furthermore, to find out the difference in results
between the experimental and control classes, the test
will be analyzed two different on average in both
classes. The following are the results obtained from the
test of two differences in the average learning outcomes
of learners. Then more clearly can be seen in Table 2.

Table 2. Difference in average pretest learners' learning outcomes in experimental classes and control classes

No Class Normality Homogeneity Significance

1 Experiment  if Sig.>0.050 (0.189)<(0.050)(normal Fhit < Frab, (0,567) < (0,050)  thit < tan, (2,831)<(1,671)
distribution) (homogen) (there is a significant

2 Control if Sig.>0.050 (0.2) < (0.050) (normal difference)
distribution)

Table 1 shows the results of the analysis that
posttest scores in both classes were obtained tcount
(2.831) > trabble (1,671), so it can be concluded that there
is a significant difference between the two classes,
namely in the experimental and control classes. The
difference is evident in classes that received treatment
using a cooperative model of STAD type through PhET
simulation media during the learning process with a
higher score.

After knowing the results of the analysis of
learners' learning outcomes, then do an analysis of
learning outcomes assessment using N-gain. The goal is
to find out the improvements that occur in the
experimental and control class. Full data related to the
N-gain test can be seen in Figure 1.
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Student Learning Outcomes (%)
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pre-test post-test N-gain

Figure 1. Improved learners' learning outcomes

Figure 1 shows overall that learners learn
outcomes in experimental and control classes.
Improvements in the experimental class using the
STAD-type cooperative model through PhET
simulation media were higher than in the control class.
Based on observations made during the learning

Table 3. Data on student motivation results

process, it can be seen that learners are more active and
enthusiastic because learners participate more in the
learning process compared to control classes.

The increase in learners' learning outcomes in
higher experiment classes is due to the full opportunity
for each learner to develop their knowledge when
conducting learning activities using a cooperative
model of STAD type and develop their respective skills
when practicum based on LKPD-based media
simulation PhET gave at each meeting so that for
learning results obtained quite well and increased
compared to control classes that are not applied with
the STAD-type cooperative learning model. Statements
that support improving learning outcomes due to the
application of this model expressed by Mulyani (2021)
through STAD-type cooperative learning methods can
improve learners' learning outcomes in cognitive,
affective, and psychomotor aspects at each meeting.
Rostika (2020) added that using the Student Teams
Achivement Division (STAD) method has increased so
that learners' level of understanding and learning
outcomes also increases because learners experience
each learning activity themselves.

After analyzing the results of learning, it is
continued with the analysis of the motivation of
learners. The goal is to determine the extent of the
increased motivation obtained by learners with
implementing the STAD-type cooperative learning
model through PhET simulation media. Increased
motivation of learners is obtained based on the
difference in value before and after learning. Data on
the results of learners' learning motivation can be seen
in Table 3.

Class Normality Homogeneity Significance
Pretest posttest Pretest posttest
Experiment 60,50 66,56 0,726 0,682 thit < teab

(15,59)<(1,671) ( there is a significant difference)

778



Jurnal Penelitian Pendidikan IPA (JPPIPA)

October 2021, Volume 7, Issue 4, 775-781

Based on Table 3, there is an increase in learners'
learning motivation before and after learning. The
results of learners' motivation before learning were
obtained on average by 60.50, and the results after
learning increased by 66.56. Increased learning
motivation of learners can also be seen in Figure 2.
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Figure 2. Increased motivation of learners

Figure 2 shows that the results of increased
learning motivation of learners between before and
after learning. Furthermore, to find out the increase in
learning motivation, then tested hypotheses using the t-
test. The results of the study analysis obtained tcount Of
15.59 while tiwbble with a confidence level of 0.05, the
degree of freedom dk 65-2 = 63 is 1.671. This shows that
thitung>ttabel so that the hypothesis that reads the
application of cooperative models of STAD type
through PhET simulation media can increase the
learning motivation of "accepted" learners. This
happens because the application of STAD-type
cooperative models through PhET simulation media
can make learners motivated.

Based on the results of observations, learners
are very enthusiastic in following the learning process,
actively discussing or asking teachers if things are still
not understood. Activities from the STAD-type
cooperative model greatly train the learning motivation
of learners to be even better. Similar research has also
been conducted by Andrian (2020) states that
cooperative learning type STAD has an effect on
motivation or where the results of the analysis show
that there is an interaction between motivation and
cooperative Type STAD. Armadi (2020) added that the
teaching and learning process takes place with
cooperative learning being effective, and the learning
activities of learners in the classroom are very good
with high learning motivation. Learners already have
the courage to argue and are able to find answers in
discussion with colleagues and one group.
Furthermore, Tendrita (2020) revealed that the
cooperative learning type STAD, every learner gets the

opportunity to communicate his ideas in helping other
learners who are experiencing difficulties in their
group.

Furthermore, after conducting a learning
motivation analysis of learners conducted social skills
analysis, the goal is to find out the achievement of
students' social skills with the application of STAD-
type cooperative models through PhET media. The
social skills in the study were measured using social
skills observation sheets organized based on indicators.
The assessment sheet will be given to each observer in
each group that has been divided by teachers consisting
of several learners. Observers conduct assessments on
learners at each learning meeting. A concise analysis of
social skills improvement can be seen in Table 4.

Table 4. Learner skills data

Indicator Meeting

I I 111
Skills to work together 57.85 64.85 79.85
Communication skills 62.4 71 81.2
Academic skills 6475 7525 87.75
Self-regulating skills 65 77 88.33
Friendship skills 64.1 7328 8842

Based on Table 4, the acquisition of scores based
on indicators in each meeting obtained by learners can
be seen. The score obtained at each meeting and viewed
from each indicator shows an increase in each meeting
from the first meeting to the second meeting and from
the second meeting to the third meeting. Results show
an increase from the category enough to reach the high
category. For improvement, the results of students'
social skills can briefly be seen in Figure 3.

H meeting |

Improved Social Skilk (%)

W meeting Il

W meeting Il

Figure 3. Comparison of the value of students' social skills at
each meeting based on indicators

The results from Figure 3 show that overall,
learners' social skills in the experiment class improved
in each meeting and produced excellent categories
when applied learning using a cooperative model of
STAD type through PhET simulation media. Similar
research has also been conducted by Maheni (2020),
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stating that the increasing social attitude of learners can
be seen during the learning process by applying the
STAD model to make learners more excited in learning.
Learners are also able to cooperate with their groups.
This is in line with the results of Andrian's research
(2020), stating that cooperative learning can improve
the social attitude of learners.

Conclusion

Based on the research result, it can be conclude
tha the application of STAD-type cooperative models
through PhET media improves learning outcomes,
motivation, and achievement of students' social skills in
harmonic vibrational materials in Banda Aceh High
School 8. The analysis of learning data results proved
that the average posttest of the experiment class was
obtained a score of 77.81 while the control class was
71.82. The results obtained in the experimental class
were >75 or above from the minimum completion
criteria score determined. Furthermore, the analysis of
student motivation data proved an improvement with
the implementation of the STAD-type cooperative
learning model where the pretest score showed 60.5
and for the posttest results increased with a score of
66.56, and for the results of social skills, learners
showed an increase in each meeting on each indicator
of social skills, which showed excellent categories.
Based on the results of the analysis that has been done,
it can be concluded that the average experimental class
learner applied with the STAD type cooperative
learning model is more improved than in the control
class applied with conventional models.
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