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Abstract: This study aims to develop interactive multimedia, to know the response of students toward interactive 

multimedia which being developed, and to know the improvement of problem solving skills after using 

interactive multimedia. The subjects of this study are students of class XI SMAN 3 Mataram, amount 42 

students. This research is including literature study stage and data collection, planning, developing the initial 

product, conducting limited trials and revising the initial product. Methods of data collection were done by 

interactive multimedia validation sheet, student response questionnaire to interactive multimedia, and pre-test 

post-test problem solving skills. Data analysis was performed by calculating the percentage of product 

feasibility and n-gain score calculation. The results obtained as follows: According to expert, interactive 

multimedia which developed by researchers is in categories worthy of use, students' responses to the 

multimedia developed are in the category: very feasible to use. The problem solving ability of the static fluid 

concept was significantly improved with n-gain score of 0.34 in the medium category, while the problem 

solving ability of the dynamic fluid concept also increased with n-gain score of 0.38 in the medium category. 

1 INTRODUCTION 

Physics is a branch of science that studies the events 

of nature includes all the causes and effects on human 

life. Science always develop along with the progress 

of science and technology. In learning physics needed 

innovation to explain the events that occur in life and 

its relationship with the concept of physics in order to 

provide a real understanding of students. 

In fact, physics lessons include as a difficult 

lesson by some students, it contains abstract and 

concrete concepts also mathematical principles which 

make students more confuse. Based on the 

observation the teacher in SMAN 3 Mataram, lack of 

learning innovation by teachers in teaching and 

learning process, is one of the problems in learning 

physics. Teachers often use monotonous learning 

strategies. In teaching physics concepts, teachers 

must be use the learning model and design which 

innovative.  

Based on the cases above, teachers need to do a 

construction of learning as an effort to improve 

students’ learning conditions. The use of multimedia 

in learning process can be one solution, according to 

Alorain (2012) After obtaining pre-test results and 

post-test of academic achievement of the control class 

and experimental class, the positive impact of the use 

of multimedia in learning obtained better scientific 

academic achievement data from the experimental 

group compared with the results of the control group, 

using multimedia in education is an effective means 

of achieving better learning. 

Multimedia has been widely used in physics 

teaching. The use of multimedia is interested along 

with the development of information and 

communication technology (ICT) today. Several 

studies have demonstrated the benefits of multimedia 

in learning. Based on research (Evan and Nicola 

2006; Mayer, 2001; Johnson and Mayer, 2009) 

multimedia can improve learning outcomes. In 

particular, Teoh and Tse-Kian (2007) found that 

interactive learning using web environments is a 

viable alternative to traditional classrooms that have 

been proven in achieving the needs of students for the 

context of modern learning. Data shows students are 

active and confident in learning. This is a viable 

learning strategy and should be encouraged by 

educators. 
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The use of multimedia in learning will run 

optimally if it is integrated in the learning model in 

accordance with the characteristics of multimedia. 

Using interactive multimedia which hoped can be 

help to increase problem solving skill more 

effectively. One use of learning models in Klegeris 

research (2011) found that the PBL methodology may 

have a positive effect on student problem-solving 

skills or at least interfere with the development of 

these skills during the combined PBL / didactic 

lecture approach used. 

To support this research one of the suitable model 

used is discovery learning model. This discovery 

learning model can provide an opportunity for 

students to organize their learning activities to help 

students understand the concept of the lesson 

independently. Chenery (2005) and Kirschner et al., 

(2004) states that the principle of Discovery learning 

is similar to the principle of inquiry and problem 

solving, but Discovery Learning emphasizes the 

discovery of previously unknown concepts and 

problems faced by students is reconstructed by 

teachers. Through the discovery learning model 

students are expected to have better problem-solving 

skills. 

Serin (2009) states that problem solving is a 

complex process of cognitive, audition, and 

behavioral activities. Problem solving can only begin 

when the individual understands that one has to react 

on several levels. The goal is the solution. On the 

other hand, in real-life personal problem solving is 

described to direct cognitive and emotional processes, 

known as behavior reactions, in order to give 

hormones to excite desires or invitations. 

Meanwhile, according to Yavuz (2010), problem-

solving ability is the most needed skills for the 

maintenance of the human generation. The goals of 

contemporary education increase the individual who 

can overcome the difficulty itself because it is 

impossible to know what complications we will face 

or what conditions will arise in the life of the 

community. The information itself cannot solve the 

problem. A person with evolving problem-solving 

abilities can utilize information effectively. And 

people without these skills only carry this information 

Ngang et al. (2014) states in the new era of 

information technology, the ability to think and solve 

problems is very important for students to master 

world-class knowledge and contribute to the 

development of modern and progressive society. 

Thinking and problem solving skills are combined in 

learning outcomes to enable learners to solve simple 

problems, make decisions and express themselves 

creatively. Studies related to the development of 

instruments to measure thinking ability and problem-

solving skills among elementary school students are 

limited. 

This is consistent with Al-khatib (2012) which 

states the interest of problem-solving skills in 

response to international trends in developing 

creative thinking skills, the importance of helping 

individuals to cooperate with international change 

and the revolution in technology and communications 

as well as interactions in the era of globalization. 

Measurement of problem solving ability 

especially in physics learning is important to develop 

students 'thinking stages as a benchmark of teachers' 

ability in teaching. If the student has been able to 

solve the problems well in accordance with 

predetermined troubleshooting indicators, it will be 

easy for students to solve problems related to 

complicated concepts. The ease of students in solving 

problems will be a determinant factor of student 

success in understanding the basic concepts in depth. 

So in the measurement of this problem-solving 

ability, should be used appropriate learning strategy 

accordance with the level of complexity of the 

problem. 

The use of interactive multimedia which is 

integrated in the discovery learning model is expected 

to measure student problem solving abilities. 

Problem-solving ability becomes the benchmark of 

student's success in learning. Polya (1985), defines 

problem solving as an attempt to find a way out of one 

difficulty to achieve a goal that is not so easy to 

achieve. Bransford and Stein (1993), introduced a 

problem-solving theory called IDEAL with 

abbreviations I-Problem identification, D-Define 

objectives, E-Browse possible strategies, A-

Anticipate results and act, L-Look back and learn. 

The use of interactive multimedia integrated 

discovery learning model is expected to improve 

student learning outcomes, especially in terms of 

solving problems. Through learning conditions that 

enable teachers to streamline learning activities in 

accordance with learning objectives. Teachers as 

subjects can develop an effective learning 

environment so as to improve problem-solving 

abilities as expected. This is in accordance with the 

opinion of Liaw (2007) which states one of the critical 

factors that use e-learning is improving learning 

performance. The results of this study offer the view 

that an effective e-learning environment is influenced 

by learners' self-learning, multimedia instruction, and 

teacher-led learning. This means that an effective 

learning environment, including problem-solving 

skills and high-level thinking skills, is influenced by 
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the autonomy of learners, multimedia content, and 

teachers. 

This research specifically aims to develop 

interactive multimedia, to know the student's 

response to the developed interactive multimedia, and 

to know the improvement of student problem solving 

ability after using interactive multimedia. The 

research method is adapted to Borg and Gall (1983) 

research method which has been revised as needed. 

The results of research consisted of several data on 

the feasibility of the developed product and its effect 

on the improvement of students’ problem solving 

abilities. 

2 METHODOLOGY 

The research is a development research using 

research and development (R & D) method. The 

product developed in this research is interactive 

multimedia on the concept of fluid. The study is 

developed according to the opinion of Borg and Gall 

(1989). 

The research was conducted for 3 months from 

June 2017 to August 2017. The subjects of this study 

were XI IPA students at SMAN 3 Mataram. The 

research sample was determined by random cluster 

sampling technique, where the 253 students of class 

XI were divided into 6 classes, gained 2 class has an 

average value of report cards, namely grade XI 6 and 

XI IPA 2, then both classes drawn and obtained class 

XI IPA 6 as product trial class 

Before being used for operational testing, 

interactive multimedia is validated by 4 expert 

lecturers and 2 physics teachers. Then, the product 

tested in limited trials to students of class XII IPA 

SMAN 3 Mataram which amount to 7 people to know 

the response of students to interactive multimedia. 

Feasibility percentage calculation using the formula: 

 

%100
exp

(%) x
scoreected

observedarescore
Percentageyfeasibilit   (1) 

 

The percentage results are used to provide answer 

to the feasibility of the aspects being studied. 

According to Arikunto (2009) the division of 

feasibility categories is divided into five. This scale 

shows at the range of the percentage numbers. The 

expected maximum is 100% and a minimum of 0%. 

The division of the feasibility category range 

according to Arikunto (2009) can be seen in the table 

below: 

 

Table 1: Product Feasible Category. 

No Percentage (%) Feasibility Category 

1. < 21 % Very not Feasible 

2. 21%-40% Not Feasible 

3. 41%-60% Feasible Enough 

4. 61%-80% Feasible 

5. 81%-100% Very Feasible 

To know the improvement of problem solving 

ability of student, then do n-gain score calculation. 

 

〈𝑔〉 =
𝑆𝑝𝑜𝑠𝑡 − 𝑆𝑝𝑟𝑒

𝑆𝑚𝑎𝑥 − 𝑆𝑝𝑟𝑒
 (2) 

Notes : 
〈𝑔〉 = 𝑔𝑎𝑖𝑛 𝑠𝑐𝑜𝑟𝑒  

𝑆𝑝𝑟𝑒 = 𝑝𝑟𝑒 − 𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒  

𝑆𝑝𝑜𝑠𝑡 = 𝑝𝑜𝑠𝑡 − 𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒  

𝑆𝑀𝑎𝑥 = 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒 
 

The high and normalized gain (N-gain) can be 

classified in the table as follows: 

Table 2: Criteria of N-gain Score (Evawani et al., 2013). 

Score N-gain(g) Criteria 

g > 0,70 High 

0,30 ≤g ≤ 0,70 Medium 

g< 0,3 Low 

3 RESULTS AND DISCUSSION 

3.1 Final Validation Results 

Expert validation is conducted using the 5 assessment 

scale, the expert consists of 4 lecturers who are 

competent, the assessment based on several aspects, 

namely the attractiveness of the view, the ease of 

operation, facilitate learning activities, the clarity of 

animation, pictures and video and the clarity of 

language and font size. The fluid concept consists of 

static and dynamic fluids. Obtained a percentage 

score of 85.8% for the concept of static fluid and 

87.8% for the concept of dynamic fluid. 
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Table 3: Data Result of Product Validation fluid static 
concept. 

N Concept 

sub 

Validator total score Total 

score 

Average 

score A1 A2 A3 A4 

1 Hydrostatic 

pressure 

71 66 70 70 277 15.38 

2 Pascal law 68 67 69 69 274 15.22 

3 Archimides 

law 

71 66 69 69 277 15.38 

4 Surface 

tension 

71 68 70 70 282 15.66 

5 Capillarity 72 68 72 71 283 15.72 

 Total score 77.38 

Average score 4.29 

Feasibility percentage 85.8% 

Criteria: Very Feasible to be Used 

 

Table 4: Data Result of Product Validation fluid dynamics 
concept. 

N Concept 

sub 

Validator total score Total 

score 

Average 

score A1 A2 A3 A4 

1 Continuity 

law 

71 67 67 69 274 15.22 

2 Bernoulli 

Law 

70 67 72 73 282 15.66 

3 Torricelli 

law 

68 70 69 70 277 15.38 

4 Lift force 70 67 68 69 274 15.22 

5 Venturi 

meter 

70 66 71 69 276 15.33 

 Total score 79.11 

Average score 4.39 

Feasibility percentage 87.8% 

Criteria: Very Feasible to be Used 

 

Validation results obtained showed that 

interactive multimedia on the concept of static fluid 

obtained 85.8% percentage with the category is very 

feasible to use, while for the concept of dynamic fluid 

get a score of 87.8% with criteria very feasible to use. 

Overall it can be stated that interactive multimedia is 

very feasible to be used for high school physics 

learning fluid material. 

3.2 Results of Student Responses to 
Limited Trials 

The limited trials were conducted to students in class 

XII-IPA5 in SMAN 3 Mataram which consists of 9 

students who have studied the concept of fluid. After 

students learn by using interactive multimedia, 

students then given a response questionnaire to 

provide an assessment of interactive multimedia. The 

result of the student's response shows the feasibility 

percentage 87,00% with the criteria worthy to be 

used. 

Table 5: Students’ response questionnaire to limited trials. 

Aspect Total score Average score 

Interest 61 4.35 

Ease of operation 126 4.49 

Growing passion for 
learning 

120 4.28 

Animation, video and 
image clarity 

90 4.28 

Language and size 
font clarity 

61 4.35 

Average score 4.35 

Feasibility percentage 87.00% 

Criteria Very Feasible to be Used 

 

3.3 Results of Student Responses to 
Field Test 

The field trials were conducted to students at XI-IPA 

6 as samples taken based on cluster random sampling 

technique at SMAN 3 Mataram consisting of 42 

students. After students learn by using interactive 

multimedia, students then given a response 

questionnaire to provide an assessment of interactive 

multimedia. The result of student's response shows 

the feasibility percentage of 86,8% with criterion very 

feasible to be used. 

Table 6: Students’ response questionnaire to limited trials. 

Aspect Total score Average score 

Product suitability 

with curriculum 
17 4.25 

Content presentation 36 4.50 

Growing passion for 

learning 
33 4.12 

Animation, video and 

image clarity 
26 4.33 

Language and size 

font clarity 
10 4.50 

Average score 4.34 

Feasibility percentage 86.8% 

Criteria Very Feasible to be Used 

 

3.4 Students Problem-Solving Test 

The results of physics problem-solving evaluation 

were obtained through the provision of pre-test and 

post-test on 42 students who became the research 

samples. Because the concept of fluid consists of two 

sub-concepts, the concept of static fluid and dynamic 

fluid, the implementation of pre-test and post-test 

done twice. Data of pre-test and post-test result of 

students on the concept of static fluid can be 

presented in the Figure 1. 
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Figure 1: Data Results of problem solving ability on static 
fluid concept. 

Based on the above data, there is an improvement 

between the pre-test and post-test scores with an 

average of 15.59 or 28, 28%, so that a n-gain score of 

0.34 can be calculated in the medium category with 

intervals of 0.3 < g <0.7. This indicates that the 

improvement of the problem solving ability of the 

concept of static fluid is included in the medium 

category. 

While the pre-test and post-test data of students’ 

problem solving ability on dynamic fluid concept can 

be presented in the Figure 2. 

 

Figure 2: Data Results of problem solving ability on 
dynamic fluid concept. 

Based on the data above, there is an average 

improvement of pre-test value to post-test, obtained 

an average of 16.42 or 29, 97%, so it can be calculated 

score of 0.38 n-gain which is included in the medium 

category with interval 0.3 < g <0.7. This shows that 

the improvement of problem solving capability on 

dynamic fluid concept is included in medium 

category. 

The result data showed that the average of the 

initial test on the static fluid concept was 55.1, and the 

average of the initial dynamic fluid test was 53.69, the 

average result of the low initial test was because the 

sample class had not received the fluid material 

according to the level education. Their knowledge is 

limited to the concept of pressure in junior high 

school. 

After the initial test, then performed the final test 

after being given treatment in the form of the use of 

interactive multimedia that is implemented through 

the discovery learning model. Based on the final test 

(posttest), the average value of 70,71 is obtained, for 

the concept of static fluid and the mean posttest value 

for dynamic fluid concept is 70,11. There is an 

increase in the average value of the final test from the 

average initial test score. The increase of the average 

problem solving on the concept of static fluid is due 

to the availability of concept visualization with the 

help of interactive multimedia presented on each 

material, making it easier for students to understand 

the material presented by the teacher. Through 

understanding the concept of students will be easier 

to do the problem-solving process provided by the 

teacher. 

 The use of interactive multimedia in this 

research can actually help students do problem 

solving. Problem solving can be solved by students as 

students can more quickly understand the concept of 

multimedia provided by the teacher, this is in 

accordance with the research Hämäläinen et al. 

(2015) that the use of ICT skills in the workplace has 

the strongest connection with problem-solving skills. 

The use of active ICT skills is associated with higher 

abilities. In more detail, the two most active groups of 

ICT skill users have 20 points higher performance 

than those who do not use ICT at all. The use of 

Counting skills in the workplace is also positively 

associated with problem-solving skills. 

The above is in line with Harskamp and Suhre 

(2007) studies showing that students working with 

computer programs show enhanced problem-solving 

skills compared with students in traditional 

mathematics teaching. The use of clues may explain 

an important part of improving students' problem-

solving skills. 

Multimedia is integrated in this discovery 

learning model, making students more active in 

learning activities, students are actively discovering 

the concept independently through the workmanship 

of integrated LKS with interactive multimedia, so that 

in the learning process in the classroom students not 

only memorize the mathematical equations, but are 

able to understand the equation is in its use to solve 

the problem in the form of problem solving. 

The average value of problem-solving ability has 

not met the maximum value, this is because teachers 

are still difficult to do the learning that directly 

centered on problem-solving skills. Teachers only 

provide a deeper understanding of concepts and 

techniques to solve problem-solving problems 

without regard to indicators of problem-solving skills 

that students must possess. Based on the opinion of 

Pimta et al. (2009) that teachers should study methods 

to develop this capability in depth and then lead them 

to manage activities in the classroom that encourages 

students to be enthusiastic to learn and have a good 

attitude toward mathematical learning or to get 
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concentration of students. The students will then have 

a higher ability in mathematical problem solving. 

Therefore, teachers should be well prepared in 

implementing the process of assessing student’s 

problem solving abilities, learning in this problem-

based learning model should continue to be the main 

learning program for teachers especially for physics 

teachers. 

4 CONCLUSIONS 

This research development has produced Interactive 

Multimedia products that can be used as a medium of 

learning in schools. This interactive multimedia 

should be integrated in various learning models that 

conform to the principles of multimedia. Based on the 

assessment of expert lecturers and physics teachers 

this product is categorized well and feasible to be 

used as a medium of learning. The results of this study 

indicate that Interactive Multimedia on the concept of 

fluid can improve students’ problem solving skills. It 

is necessary to follow up this research on a higher 

level through interactive multimedia test on a wider 

scale in several different schools. 
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