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A B S T R A C T 

This study aimed to determine the practicality of interactive multimedia based on a 

scientific approach to the learning process of Pascal's Law for high school students. 

This study used a questionnaire instrument consisting of five items, namely (1) 

media attractiveness and accessibility, (2) media structure and understanding, (3) 

training and concept mastery, (4) additional aspects, and (5) the impact of using 

multimedia. The subjects of this study involved physics teachers and 11th-grade 

MIPA students at Ar Rohmah IIBS Malang High School. The sampling technique 

in this study was convenience sampling. The data obtained were analyzed using 

quantitative methods with descriptive analysis techniques. Based on the study 

results, the percentage of multimedia practicality assessed by teachers reached 85%, 

while those assessed by students reached 96%. Based on these percentage values, 

this interactive multimedia based on a scientific approach to the learning process of 

Pascal's Law for high school students is classified as practical and can be further 

tested for effectiveness. 
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Introduction 

Physics education is a crucial foundation for 
understanding how the universe works through the 
basic principles and laws of nature that govern the 
universe. Through this, physics contributes widely in 
various fields. By understanding physics, students can 
develop critical and analytical thinking skills in 
solving problems in multiple aspects of life 
(Novitasari et al., 2017). Physics helps students 
understand natural phenomena, one of which is 
mechanics. Mechanics focuses on concepts related to 
the motion of an object. Based on their material state, 
mechanics can be grouped into solid and fluid 
mechanics (Ningrum & Linuwih, 2015). 

Static fluid is a part of fluid mechanics focusing on 
fluid phenomena at rest (Widodo & Yuliati, 2018). 
Static fluid material includes the law of hydrostatic 
pressure, Pascal's Law, Archimedes' Law, surface 

tension, capillarity, viscosity, and Stokes' Law 
(Purnamasari et al., 2017). Static fluid is essential to 
learn because it is widely applied in everyday life, one 
of which is using hydraulic brakes on vehicles that 
apply the concept of Pascal's Law. In addition, there 
are findings that 87.7% of students do not 
understand the concept of static fluid (Prastiwi et al., 
2018), and 21% of students have difficulty with static 
fluid material (Nurul, 2022). Students' difficulties in 
understanding the concept of static fluid, one of 
which is in Pascal's Law, namely: (1) 78.33% of 
students have difficulty in determining a hydraulic 
system that can lift weights (Kiranti et al., 2019) (2) 
66.66% of students could not determine the amount 
of pressure in Pascal's Law through a case (Kiranti et 
al., 2019) and (3) 69.23% of students still answer 
incorrectly in the case example of the application of 
Pascal's Law  (Adisna et al., 2020).  This problem is 
caused by several things, such as the conventional 
teaching style of the teacher so that students are less 
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actively involved during the learning process (Hanni 
et al., 2018), lack of qualified media and teaching 
materials (Azizul et al., 2020) as well as the general 
knowledge that students already have before learning 
(Taqwa et al., 2020).  

To overcome this problem, using interactive 
multimedia in learning can be an effective solution 
(Ilahi et al., 2021). Interactive multimedia helps 
students not only know and memorize physics 
concepts but also understand, master, and relate these 
concepts to the application of everyday life (Liza, 
2021). Thus, students can build a complete and better 
understanding so that it is easier to solve physics 
problems through a case. Some studies reveal that 
learning using interactive multimedia will positively 
affect students in improving concept mastery and 
student learning outcomes (Diyana et al., 2020; 
Liliana et al., 2020) 

Making interactive multimedia, one of which can use 
Microsoft PowerPoint (PPT). Microsoft PowerPoint is a 
tool for visualization through text, images, animation, 
sound, and video. It has hyperlink features and 
interactive buttons to increase presentation liveliness 
(Candra et al., 2020). In addition, the program is very 
simple to use in the Microsoft PowerPoint 
application, making it easy for users. Interactive 
PowerPoint is significantly proven to improve 
student learning in the classroom and contribute to 
better grade attainment, so it can help enhance 
concept understanding (Hill et al., 2012). Other 
studies have also shown that the application of 
PowerPoint positively affects students' concept 
understanding (Santhalia & Sampebatu, 2020).  

Integration with learning methods such as the 
scientific approach can be done to support the more 
effective use of Microsoft Power Point in developing 
interactive multimedia. The scientific approach 
actively involves students constructing concepts, 
laws, or principles through observation, data 
collection, experimentation, and conclusions, which 
can build deep student understanding 
(Fadhilaturrahmi, 2017). Previous research shows that 
this approach effectively improves students' physics 
learning outcomes and activities in the classroom 
(Doyan et al., 2020; Purwari, 2020). Other studies 
have also found that applying the scientific approach 
improves students' understanding of concepts 
(Perwita et al., 2019; Sari et al., 2019).  

Based on the above considerations, the author 
developed an interactive multimedia based on the 
scientific approach to Pascal's Law material for high 
school students using Microsoft PowerPoint (PPT). 
This development was carried out through a Research 

and Development (R&D) approach that allows 
gradual product development from initial design and 
testing to field trials (Waruwu, 2024). The R&D 
approach not only focuses on product development 
but also provides a framework for assessing the 
practicality and effectiveness of the product once it 
has been used in real-world situations (Okpatrioka, 
2023). Therefore, this study aims to test the 
practicality of interactive multimedia based on a 
scientific approach to learning Pascal's Law at Ar 
Rohmah IIBS Malang High School to determine the 
extent to which interactive multimedia can be 
practically applied in the learning process, with the 
hope that the results will make a significant 
contribution to the development of physics learning 
aids and become the basis for further research. 

 

Methods 

This research uses a quantitative approach to 
determine the practicality of interactive multimedia 
products on Pascal's Law after the trial. Thus, it can 
be used as a benchmark to assess the usability of 
interactive multimedia based on a scientific approach 
to Pascal's Law material that has been developed. 
Quantitative research was chosen because it can 
produce objective, measurable data and be analyzed 
efficiently (Marinu, 2023). In addition, quantitative 
research can minimize the subjectivity of researchers 
so that the results are more consistent and reliable.  

The subjects of this study involved a physics teacher 
and 23 students of class XI MIPA SMA Ar Rohmah 
IIBS Malang, who were selected using a convenience 
sampling technique. This selection was based on the 
availability and ease of access of participants. 
Participant selection was conducted by considering 
the voluntary availability of students and teachers at 
the research location. Therefore, it is recommended 
that future research involve a larger sample size to 
obtain more representative findings. 

The instrument for assessing the practicality of 
interactive learning media is divided into two types: 
practicality sheets for teachers and students. This 
instrument is adapted from Heinich's (2002) 
practicality sheet and has passed the validation 
process by expert lecturers, so it is declared valid. The 
teacher's practicality sheet measures the ease of use 
and practicality of learning media in teaching and 
learning. In contrast, the students' practicality sheet is 
filled in after they use the media. These two 
instruments provide a comprehensive picture of the 
media's practicality in supporting classroom learning. 
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This practicality questionnaire includes five items that 
are the focus of the assessment, namely: (1) 
attractiveness and accessibility of the media, (2) 
structure and completeness of the media, (3) practice 
and mastery of concepts, (4) additional features and 
(5) the impact of using multimedia. Each item is 
further broken down into questions to assess the 
practicality of interactive multimedia, as presented in 
Table 1.  

Table 1 
The Questions of Each Item on Interactive Multimedia 

No Item 
Number of 
Question 

1 Attractiveness and accessibility 
of media 

1,2 

2 Structure and understanding 
of media 

3,4,5,6 

3 Exercises and concept mastery 7 
4 Additional features 8,9 
5 The impact of using 

multimedia 
10 

 

The data collection technique used was a practicality 
questionnaire filled in by the research subjects. The 
data obtained was then analyzed to make decisions 
about the practicality of interactive multimedia based 
on the scientific approach. In terms of assessment, if 
the subject answers 'Yes,' then the student will get a 
score of 2, while for the answer 'No,' the student will 
get a 1. Analysis of the practicality test of interactive 
multimedia on Pascal's Law material using Equation 
1. 

𝑁 =  
𝑠𝑐𝑜𝑟𝑒

 𝑚𝑎𝑥 𝑠𝑐𝑜𝑟𝑒 
 𝑥 100%                        (1) 

Information : 

N   : Value 
Score   : Total score obtained 
Max Score : Maximum total score (20) 

The reference criteria for evaluating the practicality of 
interactive multimedia, as shown in Table 1, are based 
on established standards in multimedia education 
research. The thresholds for the percentage of 
practicality were determined by analyzing previous 
research on the effectiveness of multimedia, including 
the research of Heinich and Molenda (2002). Their 
research showed that the practicality category of 
multimedia can be effectively segmented into five 
ranges, which allows educators to assess the 
applicability and effectiveness of interactive 
multimedia tools based on learner feedback and 
engagement. 

The reference criteria for the practicality of 
interactive multimedia are presented in Table 2. 

Table 2 
Reference Criteria for Interactive Multimedia Practicality 

No The average score (%) Category 

1 85 < score ≤ 100 Practical 
2 70 < score ≤ 85 Quite Practical 
3 55 < score ≤ 70 Less Practical 
4 score ≤ 55 Impractical 

(Heinich, 2002) 

The statistical technique used in this research is 
descriptive analysis through percentage calculation, 
which aims to measure interactive multimedia's 
practicality level based on the criteria categories set by 
Heinich (2002). 

 

Result and Discussions 

Interactive multimedia based on the scientific 
approach is made in the form of software using 
Microsoft PowerPoint (PPT) and is equipped with 
features that support students' understanding of 
Pascal's Law, such as competencies, concept maps, 
check your knowledge, Pascal's Law material, 
evaluation questions, figures and applications in 
Pascal's Law. The 'competencies' feature explains the 
learning objectives to be achieved, helping students 
measure their progress. The 'concept map' visually 
presents the relationship between concepts to make it 
easier for students to understand the material. 'Check 
your knowledge' is a formative evaluation for 
students to discover and correct misconceptions.  

The 'Pascal's Law material' feature presents 
interactive explanations with real application 
examples, while 'evaluation questions measure 
understanding after learning the material. In addition, 
the 'figures and applications' feature provides 
historical context and practical applications of 
Pascal's Law, clarifying the concept's relevance. The 
design of this multimedia has been organized to align 
with the scientific approach, ensuring that each 
feature supports learning outcomes and corrects 
misconceptions.  

The material menu is presented with a scientific 
approach, aiming to guide students' understanding of 
concepts related to Pascal's Law and minimize 
students' misconceptions related to Pascal's Law. The 
material menu also presents sample and practice 
questions about Pascal's Law. Students and teachers 
can use multimedia during the learning process, and 
students can use it independently. Some displays of 
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interactive multimedia based on the scientific 
approach are presented in Figure 1.  

Figure 1 
Some Interactive Multimedia Displays are based on a Scientific 
Approach to Pascal's Law   

 

 

The data obtained in this study are divided into 
teacher and student response data.  Teacher response 
data was generated by filling out an interactive 
multimedia practicability questionnaire, and a value of 
85% was obtained. If interpreted with Table 1, then 
interactive multimedia based on the scientific 
approach is in practical criteria. The results of the 
data analysis of the practicality of interactive 
multimedia based on the scientific approach by 
teachers for each questionnaire statement item are 
presented in Table 3.  

Table 3 
Practicality Data for Each Item from the Teacher's Response 

Item 
The Value of 

Practicality (%) 
Category 

1 75 Quite Practical 
2 75 Quite Practical 
3 100 Practical 
4 75 Quite Practical 
5 100 Practical 

Total 85 Practical 

 

Based on Table 2, the practicality score of interactive 
multimedia from teacher responses is in the 'Practical' 
category overall, with a score of 85%. However, 
several items received the 'Practical Enough' category, 

namely attractiveness and accessibility (75%), 
structure and understanding (75%), and additional 
features (75%). This shows that although multimedia 
is generally considered practical, there is room for 
improvement, especially in terms of accessibility, 
media structure, and additional features. The 
'Practical Enough' score indicates that these features 
work but are not yet fully optimal in supporting 
learning, so improvements are needed, such as adding 
a variety of exercise questions to increase student 
effectiveness and engagement and improvements in 
the volume of music on the multimedia. 

Student response data is generated by students filling 
out a practicality questionnaire after using interactive 
multimedia based on a scientific approach in the 
learning process of Pascal's Law, which consists of 23 
students. The data obtained was then analyzed, and a 
value of 96% was obtained. Thus, interactive 
multimedia based on a scientific approach based on 
Table 1 includes the criterion Practical. The results of 
the data analysis of the practicality of interactive 
multimedia based on the scientific approach by 
students for each questionnaire statement item are 
presented in Table 4.  

Table 4 
Practicality Data for Each Item from Student Responses 

Item 
The Value of 
Practicality 

Category 

1 100 Practical 
2 99 Practical 
3 100 Practical 
4 93 Practical 
5 87 Practical 

Total 96 Practical 

 

Based on Table 3, the interactive multimedia based 
on the scientific approach received high practicality 
scores from students, a total of 96%, indicating that 
students found it very useful. Further analysis showed 
that concept mastery exercises (100%) and concept 
maps (99%) contributed the most to positive 
feedback, helping students understand Pascal's Law 
more clearly. These high practicality scores also 
correlate with increased student engagement and 
understanding, as seen from the high evaluation 
scores on each item. However, further analysis is 
needed to confirm a significant causal relationship 
between the use of multimedia and improved 
learning outcomes. In addition, further research with 
a larger and more diverse sample size is needed to 
increase the findings' reliability and validity and 
explore the broader impact on student learning. 
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This interactive multimedia can not only be used by 
teachers and students in the learning process but also 
has the potential to improve students' understanding 
of Pascal's Law and encourage their active 
engagement in physics learning, as seen from the 
results of the media's practicality value based on 
knowledge and engagement measured during the 
study. Although this interactive multimedia has 
shown potential to improve students' understanding 
and engagement, some areas still require revision 
based on teacher and student feedback. Teachers 
suggested adding a variety of practice questions and 
improvements to the accessibility features to facilitate 
student understanding further. Students suggested 
further development on additional features, such as 
setting the appropriate volume of accompanying 
music. This revision is expected to increase the 
practicality of multimedia so that it is more optimal in 
supporting Pascal's Law learning. 

 

Conclusions 

The results showed that interactive multimedia based 
on the scientific approach to Pascal's Law was 
considered practical by teachers and students, with a 
high level of practicality. However, some areas still 
need improvement, such as adding a variety of 
exercise questions and increasing accessibility, as well 
as improving the volume of music on multimedia. 
This study implies that interactive multimedia can 
improve students' understanding and engagement in 
physics learning. For future research, further testing 
is needed to evaluate the long-term effectiveness of 
this multimedia in various contexts. The limitations 
of this study include the limited scope of testing, so 
more extensive trials are needed. For educators, this 
multimedia can be implemented as a learning tool but 
needs to be adjusted to the needs of the class and 
students. 
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