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Abstract: The problems in this research are related to the problem based-learning 
model, PhET media, and students' science process skills on the subject of fluid 
dynamics. This research is experimental; the design used is a non-equivalent control 
group design. The population in this study were all class XI students at SMAN 1 
Gunungsari West Lombok; the sample used was class XI B as the control class, and 
class The experimental class uses a problem-based learning model assisted by PhET 
media, while the control class uses a direct instruction learning model. The test 
instrument used is an essay test with six questions on the subject of fluid dynamics. The 
results of the pretest data analysis of the science process skills of students in the 
experimental class and control class were not much different. After being given 
treatment, the average posttest score for the experimental class was 76.92, and the 
average score for the control class was 70.11. The results of the posttest t test were less 
than 0.050, so it can be concluded that the problem based-learning model assisted by 
PhET media has an influence on students' science process skills on the subject of 
dynamic fluids. 
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Introduction  
 
Today's global world really needs quality 

human resources so that nations can compete with 
other nations. One way to prepare for this is by 
improving the quality of education. Education is the 
most important thing for every country to develop. The 
education level of this country, which is very rich in 
natural resources, lags far behind neighboring 
countries. High levels of education do not reduce high 
levels of unemployment. It is nothing new that many 
people are unemployed now due to the low quality of 
education in this country. 

Quality is a major problem in the world of 
education in Indonesia. The root of the problem often 
arises from input, processing, and output. These three 
things are actually interrelated. With each other, input 
greatly influences the sustainability of the learning 

process. The learning process also greatly influences the 
results or output. Then the output will continue to be 
input at a higher level of education until entering the 
world of work, where theory begins to be put into 
practice. Talking about theory and practice cannot be 
separated from science, especially physics. 

Science does not only consist of facts, concepts, 
and theories but also includes activities or skill 
processes for responding to natural symptoms or 
phenomena. According to Saputra et al. (2020) science is 
a branch of knowledge to understand natural patterns, 
including facts, concepts, principles, discovery 
processes, and scientific attitudes. One of the sciences 
includes physics. Physics is a part of science, which is 
knowledge whose truth has been tested through 
research or experiments. According to Gunawan et al., 
(2015) stated that physics is a part of science that 
focuses more on the study of matter and energy and the 
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relationship between the two. Students not only know 
theory but must also be able to relate it to phenomena 
in everyday life. In physics education, we are also 
taught directly how to develop various process skills to 
find out what natural symptoms or phenomena are 
like. Therefore, it is very important to develop process 
skills, especially in science. 

Quality learning cannot be separated from 
careful planning, so in order to create good learning, a 
good learning model is also needed to be used as a 
teaching reference. Susilawati (2019) explained that 
using the right learning model can train students in 
terms of knowledge, attitudes, and skills so that 
students are able to understand the material better and 
can feel the benefits of the learning process carried out. 
One learning model that can be used is the problem-
based learning model. Problem-based learning is a 
learning model that uses problems, scenarios, and real-
world cases to improve students' problem-solving 
abilities (Anderson et al., 2020). Problem-based learning 
is a learner-centered learning model that contextualizes 
learning in authentic problem-solving situations and 
has been designated as an experimental teaching 
method (Yin et al., 2021). 

The problem-based learning model is a 
learning concept that helps students build a learning 
environment that begins with important and relevant 
problems so that they gain a more real learning 
experience. In this problem-based learning, students 
will be given clinical problems and trained to identify 
what they need to learn to solve these problems. 
According to Kibret et al. (2022), this problem-based 
learning tutorial usually involves 5 to 8 students 
discussing and analyzing the problem. 

Apart from using appropriate learning models, 
media also greatly influences learning success. 
According to Anwarningsih et al. (2022), learning 
media can be defined as graphic, photographic, or 
electronic tools to capture, process, and reorganize 
students' visual and verbal information. One of the 
media that is widely used today is mediaPhET (Physics 
Education Technology). The world of education was 
faced with various problems, such as in Covid-19, the 
learning system both at home and abroad has become 
abnormal. This has caused many changes, especially in 
the teaching and learning process, up to the 
implementation of online learning systems and media 
PhET  this, is a very appropriate medium to use in the 
learning process. 

PhET simulation is a very effective learning 
medium for improving the quality of students' mastery 
of concepts (Yunita et al., 2020). This PhET simulation 
can make it easier for students to understand the 
physics concepts being studied by displaying animated 
visual and conceptual models (Susilawati et al., 2022). 
In the PhET simulation, there are theoretical and 
experimental simulations that actively involve the user. 

According to Ginting et al. (2020), users can manipulate 
activities related to experiments so that PhET media 
can be used for physics learning. 

This PhET simulation also stimulates students' 
science process skills through the experiments carried 
out. Science process skills can make students actively 
participate in the learning process, able to form correct 
and good habits as scientists in solving problems and 
planning experiments, and able to help students learn 
to know how to apply science so they don't just learn 
concepts and concepts, just the law. According to Akani 
(2015), science process skills contribute to students' 
cognitive and psychomotor abilities in carrying out 
scientific investigations and studying concepts, 
principles, and theories to develop pre-existing 
concepts. 

According to Sahidu (2016), there are several 
reasons why it is important to develop science process 
skills, namely: (1) students can more easily understand 
complex and abstract concepts if they are accompanied 
by real examples and practice them themselves; (2) the 
learning process is the development of concepts that 
cannot be separated from the development of attitudes 
and values, so that students need to be equipped with 
the skills to search for and process information from 
various sources, not just from teachers. 

Based on the results of observations made at 
SMAN 1 Gunungsari, West Lombok, it can be 
concluded that students' interest in studying physics is 
still relatively low. This happens because students 
think that physics is a difficult lesson, and there are 
only mathematical equations, so it is very difficult to 
understand during the learning process. Based on these 
problems, the researcher believes that an appropriate 
learning model and the media used are needed. 
Therefore, researchers are interested in conducting 
research entitled "The Effect of the Problem Based-
Learning Model Assisted by PhET Media on Students' 
Science Process Skills on the Subject of Fluid 
Dynamics". 

. 

Method  
 

This research is a type of quasi-experimental 
research (quasi-experimental) with a non-equivalent 
control group design. SMAN 1 Gunungsari was chosen 
as the location for this research, which will be 
implemented in August 2023. The population used in 
this research is all class XI students. The sample for this 
research is students in classes XI.B as the control class 
and XI.C as the experimental class. The sampling 
technique is carried out using the technique of 
purposive sampling, taking certain things into 
consideration (Hermawan, 2019). The implementation 
stages in this research were carried out in three stages, 
including the preparation stage, the implementation 
stage, and the final stage. 
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The instrument used in this research was an 
essay test instrument with five questions which were 
created based on indicators of scientific process skills, 
namely observing, predicting, making hypotheses, 
interpreting and communicating. This essay test 
instrument has previously passed the instrument 
testing stage in the form of a validity test, reliability 
test, difficulty level test and discrimination test. Test 
instruments that have passed the trial are then given to 
the control class and experimental class twice, namely 
in the initial test (pretest) and final test (posttest) which 
aims to determine the increase in science process skills 
before and after being given treatment. The previous 
data was analyzed first through prerequisite tests in the 
form of normality tests and homogeneity tests, then 
continued with hypothesis testing carried out using the 
t test to determine the effect of the variables studied. 
 

Result and Discussion 
 
The results of the research are an increase in 

students' science process skills obtained from a 
comparison of pre-test and post-test scores in both 
classes. Average valuepretest science process skills of 
experimental and control class students were 
respectively 47.95 and 48.50 while the average value 
posttest experimental and control class students 
respectively namely 76.92 and 70.11 as for the results 
data pretest and posttest Data on science process skills 
in the experimental and control classes can be seen in 
Table 1 and Table 2. 

 
Table 1. Science Process Skills Pretest Recapitulation 

 Pretest 

Experiment Control 

Number of students 26 29 
The highest score 73.33 60.00 
Lowest value 33.33 13.33 
Rate by rate 47.95 48.50 

 
Table 2. Science Process Skills Posttest Recapitulation 

 Posttest 

Experiment Control 

Number of students 26 29 
The highest score 93.33 86.66 
Lowest value 46.66 53.33 
Rate by rate 76.92 70.11 

In table 1 of the students' pretest results it is 
known that the initial abilities of students in the control 
class look higher than those in the experimental class, 
however in table 2 the results of the students' posttest 
show that there was an increase in both classes, both in 
the experimental class and the control class, this is due 
to the implementation the learning model that has been 
applied and the media used. To find out whether there 
is a significant increase in students' science process 
skills, a hypothesis test is carried out. However, 

beforehand the data must pass a normality test and 
homogeneity test. The results of the pretest and posttest 
average values of science process skills for both classes 
based on the table above can be presented in the 
following image. 

 

Figure 1. Graph of Average Pretest and Posttest Scores for 
Science Process Skills of Experimental Class and Control 
Class Students 

Normality Test  
 

The normality test was carried out on the 
posttest results of the experimental class and control 
class to find out whether the final data on science 
process skills for both classes were normally 
distributed or not. The normality test is also used to 
determine follow-up statistical tests that will be used to 
test research hypotheses. The calculation results of the 
posttest normality test for students' science process 
skills in both classes can be seen in table 3 below. 
 
Tabel 3. Posttest Normality Test Results for 
Students'Science Process Skills 
Group xcount2 xtable2  (𝛼 = 0,05) 

Experiment 0.64 9.48 
Control 4.58 9.48 

 
 Based on table 3, the results of the posttest data 
normality test calculation of students science process 
skills show that the data obtained 𝑥𝑐𝑜𝑢𝑛𝑡2 experimental 
class of 0,64 and 𝑥𝑡𝑎𝑏𝑙𝑒2 as big as 9,48, so 𝑥𝑐𝑜𝑢𝑛𝑡2 <
𝑥𝑡𝑎𝑏𝑙𝑒2 while in the control class 𝑥𝑐𝑜𝑢𝑛𝑡2 as big as 4,58 
and 𝑥𝑡𝑎𝑏𝑙𝑒2 as gig as 9,48, so 𝑥𝑐𝑜𝑢𝑛𝑡2 < 𝑥𝑡𝑎𝑏𝑙𝑒2. So the 
data in both classes is declared to be normally 
distributed. 
 
Homogeneity Test 

 
The homogeneity test was carried out on the 

pretest and posttest data. The homogeneity test is 
calculated using the variance test (F). The pretest data 
homogeneity test was carried out to determine the 
initial abilities of the two classes before being given 
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treatment. The results of the homogeneity test of pretest 
data for both classes can be seen in table 4 below. 
 
Table 4. Ressult of The Pretest Homogenity of Science 
Proces Skills 
Group Fcount Ftable Information 

Experiment 
1.03 2.45 Homogen 

Control 

 

 Based on table 4, it is obtained 𝐹𝑐𝑜𝑢𝑛𝑡 < 𝐹𝑡𝑎𝑏𝑙𝑒or 
1,03 < 2,45 From this information it can be concluded 
that the two classes are homogeneous (have the same 
initial abilities) with a significance level of 5%.
 Meanwhile, the results of the posttest data 
homogeneity test are used to determine the follow-up 
hypothesis test (t-test) that will be used. The results of 
the posttest data homogeneity test calculation of 
students' science process skills can be seen in table 5 
below. 
 
Table 5. Ressult of The Posttest Homogenity of Science 
Proces Skills 

Group Fcount Ftable Information 

Eksperiment 
1.05 2.45 Homogen 

Control 

 
Based on table 5, it is obtained 𝐹𝑐𝑜𝑢𝑛𝑡 < 𝐹𝑡𝑎𝑏𝑙𝑒 or 

1,04 < 2,4 From this information it can be concluded 
that the two classes are homogeneous with a z 
 
Hypothesis test 

 The  data that has been analyzed and meets the 
requirements, namely normally distributed and 
homogeneous data, is then carried out to test the 
hypothesis using parametric statistical tests. The 
parametric statistical test used is a two-party t-test 
using the t-polled variance formula with the test 
criteria, namely if 𝑡𝑐𝑜𝑢𝑛𝑡 > 𝑡𝑡𝑎𝑏𝑙𝑒 so, 𝐻𝑎 accepted and 𝐻0 
rejected. The results of the t-test analysis of the posttest 
data on student learning outcomes are presented in 
table 6 below. 

Table 6. Result of Hypotesis test analysis of Science 
Process Skills 

Group Number of 
Students (n) 

Varians (S2) tcount ttable 

Experimen 26 134.12 
2.25 2.00 

Control 29 127.56 

 

 Based on the table 5 above, it can be seen that 
𝑡𝑐𝑜𝑢𝑛𝑡 > 𝑡𝑡𝑎𝑏𝑙𝑒 that is 2,25 > 2,00,jika 𝑡𝑐𝑜𝑢𝑛𝑡 > 𝑡𝑡𝑎𝑏𝑙𝑒 At a 
significance level of 5% then, 𝐻𝑎 accepted and 𝐻0 
rejected. This shows that there is an influence of the 
problem based learning model assisted by PhET media 
on the science process skills of students in class XI of 
SMAN 1 Gunungsari for the 2023/2024 academic year. 

The results of the hypothesis test clearly 
illustrate that there are quite significant differences in 
students' science process skills, thus indicating the 
influence of different learning models applied in the 
experimental class. This shows that the problem based 
learning model assisted by PhET media which was 
applied in the experimental class had a better effect 
compared to the direct instruction learning model 
which was applied in the control class. 

The benefits of problem based learning  are 
also conveyed in the results of research conducted by 
Orji & Ogbuanya (2018) which states that there  are 
differences between the experimental class which is 
taught using the problem based learning model and the 
control class which is taught using conventional 
learning models. Likewise, the results of research from 
Schmidt et al (2011) showed that the problem based 
learning model has a fairly strong effect on learning 
and achievement, compared to conditions where 
learning does not use promblems. 

The learning process that allows students to 
improve science process skills to solve problems is 
problem based learning, this learning model is based 
on constructivism theory. This problem based learning 
model is often used to stimulate high level thinking in 
real life problem orientation. According to 
Ayuningrum, et al., (2015) that unlike the teacher-
centered learning model, the problem-based learning 
model is a student-centered learning process so this 
learning method is very appropriate to be applied in 
learning. The problem-based learning model can make 
students independent in solving the problems given 
(Gulo, 2022). Furthermore, Zagoto, et al., (2019) argue 
that efforts to find solutions independently will provide 
experience to solve the problems given. Therefore, the 
problem-based learning model can provide students 
with experience in solving problems so that student 
learning outcomes increase. 

The application of the problem based learning 
model assisted by PhET media not only improves 
students' science process skills in the classroom, but can 
also train students to work together, this is in 
accordance with the syntax of the problem based 
learning model itself. The use of PhET media as a tool 
in carrying out practical work is also felt to be very 
effective, because students are more enthusiastic about 
something that is virtual. Apart from that, students can 
also try to carry out experiments without having to 
bring or buy practical equipment, just with a cellphone 
or laptop, they can practice. wherever and whenever. 
This problem-based learning model is also supported 
by the media used during the learning process. Media 
is a tool that conveys or delivers learning messages 
(Arsyad, 2014). 

According to Yuafi et al., (2015) Physics 
Education Technology (PhET) is interactive physics 
simulation software available on sites that can be run 
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online or offline.Simulation media PhET (Physics 
Education Technology) is learning in which there are 
several physics learning simulation materials to help 
learning in class or can be used individually (Saputraet 
al., 2020). With media PhET (Physics Education 
Technology) This learning can be done more 
practically, namely being able to explain various 
phenomena directly. This is supported by research by 
Ramadhan et al., (2019) who argue that learning using 
PhET media and simple demonstrations will be more 
effective than conventional learning using blackboard 
media. According to Susilawati et al., (2022) said that 
PhET can improve science process skills. 

Learning that involves experimentation can 
have a good impact on learning outcomes. This 
research is in line with research conducted by 
Apriwahyuni, et al., (2021) with the discovery that an 
effective learning model makes students more active in 
the learning process which has been designed with 
learning procedures that begin with problems and in 
learning activities using media, namely PhET to 
conduct virtual experiments using cellphones to 
conduct discussions in groups. Apart from that, other 
research that is in accordance with this research is 
byjauhari, et al., (2016) which states that the problem-
based learning model assisted by PhET media can 
activate students through problem solving activities in 
groups with the results seen from the students' activity 
and enthusiasm in carrying out learning process, so 
that the impact on the learning outcomes of the 
experimental class is higher compared to the control 
class. 

The ongoing learning process makes students 
more confident, active and able to communicate very 
well through discussion activities and presentation 
activities and can apply the knowledge gained in the 
real world through learning using the problem based 
learning model assisted by PhET media. This research 
is in line with research conducted by Setyawan, et al., 
(2021), namely that the problem based learning model 
can be an effective solution that can make students 
more active in participating in classroom learning and 
improve students' thinking abilities. The results of this 
research are also confirmed by research by Sudiarta 
(2019) which states that the application of the problem 
based learning model in physics learning is very 
appropriate, because it leads students to be more active 
in learning, so that it can improve students' physics 
learning outcomes. 

This is in accordance with the results of 
research by Helyandri et al., (2020) stating that the 
experimental class applied to the problem based 
learning model has the adventage  of being able to get 
used to dealing with and solving problems skillfully 
and can stimulate and develop creative thinking skills. 
Application of media PhET proven to be able to 
improve science process skills and can improve student 

learning outcomes in the classroom, this is in line with 
research conducted by Ngadinem (2019) based on the 
research results obtained showing that the use of 
simulation PhET model problem based learning can 
improve students' science process skills. Based on a 
description of learning problems and media use PhET, 
appropriate models and methods are needed to 
improve students' science process skills in physics 
learning. 

Other similar research was carried out by 
Handika et al., (2013), who found that the application 
of problem-based learning had a better and more 
significant influence on students' science process skills 
in terms of observing, grouping, measuring, predicting, 
concluding and communicating. According to 
Emrisena et al., (2018) stated that the results of his 
research showed that there were significant differences 
in science process skills between groups of students 
who were taught using the learning model problem 
based learning (PBL) and groups of students who are 
taught using conventional learning models. This 
research is in line with research conducted by Doyan 
(2020) This research is in line with research conducted 
by Doyan (2021)  it was found that the effect of learning 
with a problem-based model was better for student 
learning outcomes and science process  skills 
 

Conclusion  

 
Based on the research results and discussion, it 

can be concluded that there is a model influence 
problem based learning media assisted PhET on students' 
science process skills on the subject of dynamic fluids  
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