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Abstract—Student’s understanding of the mechanism reaction 

of carbonyl compounds needs to be developed using interactive 

multimedia. Thus, the research was carried out using a Design-

Based Research (DBR) method. This research phase consists of 

analysis, design, and development stages. Overall validation test 

results obtained r count of 0.83 and declared valid. While the 

feasibility test results obtained the feasibility percentage of 

88.1%. This percentage shows that interactive multimedia on the 

mechanism reaction of carbonyl compounds is feasible as a 

learning medium. 

Keywords—carbonyl compounds, chemical representation, 

interactive multimedia, mechanism reaction 

I. INTRODUCTION 

Chemistry is basically about abstract material that can be 
described at various levels [1]. In its development, chemistry is 
emphasized at three levels of representation, namely 
macroscopic, submicroscopic, and symbolic [2]. Three levels 
of representation of a material in chemistry learning are 
depicted in real phenomena that are familiar with students, 
such as models, equations, graphs, diagrams, simulations, and 
images used to help describe ideas so that they are more real 
and easily understood [1]. 

Although it is very interesting to learn, students have 
difficulty in connection the three levels of representation in the 
learning process of chemistry. Studying abstract concepts with 
concrete examples is difficult to understand even though it can 
be observed in a laboratory [3]. Abstract concepts in the 
submicroscopic  level can only be reached by imagination [4], 
so that if the submicroscopic level cannot be understood and 
represented properly, it will hamper the ability to solve 
problems related to macroscopic phenomena and symbolic 
representations [5]. 

One discussion that requires the ability to interconnection 
three levels of representation is the mechanism reaction of 
carbonyl compounds. Many students are still confused in 
learning the reaction mechanism reaction of carbonyl 

compounds, such as understanding in the picture of mechanism 
reactions, arrows, curved lines and so on [6]. In addition, the 
mechanism reaction of carbonyl compounds is very important 
to understand, because carbonyl compounds that are often used 
in daily life, for example, used as solvents, fabric dyes, 
flavorings in food, plastics, and medicines. Carbonyl 
compounds are also one of the basic compounds making up 
protein, carbohydrates, and nucleic acids [7]. In fact, most 
biological molecules contain carbonyl groups [8]. 

Phenomena related to the mechanism reaction of carbonyl 
compounds require understanding by connecting the three 
levels of representation, because a chemical study if explored 
only uses transformation from the macroscopic level to the 
symbolic or otherwise, the students will be less aware of the 
submicroscopic level [9]. Because of this, we need a media that 
can connect the three levels of chemical representation, one of 
which utilizes technological developments today. 

The development of science and technology which is 
increasingly rapid encouraging efforts to use technology in the 
learning process, namely the use of technology-based learning 
media [10]. The use of technology as a medium has increased 
as a model of learning that is widely practiced in modern times 
[11]. 

The use of multimedia in learning will also motivate 
students to learn, they can see visuals (animation or text) and 
listen to audio simultaneously [12]. The ability to remember 
consists of visual text (pictures) 40%, audio 10%, and 
audiovisual (animation) 50%, which means a person’s memory 
will last for a longer period of time if the media used is a 
combination of audio and visual called the audiovisual 
(animation) [13]. 

Interactive multimedia is one alternative way in solving the 
problem of using a learning media that does not support the 
interaction and control of the learning process [14], because 
interactive multimedia must contain goals, content, navigation, 
hyperlinks, and learning interfaces [12]. Media visual 
animation (visualization) made interactive also allows students 
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to change input variables by manipulating visual objects, and 
can observe changes in visualization itself [15]. 

The use of multimedia has been widely carried out in 
various chemistry materials, such as interactive multimedia on 
alcohol reactions by Hidayaturrohman [16]. Based on his 
research, the average response to agree to the use of 
multimedia is 90,22%. The same thing was also seen in the 
research on animation-based interactive multimedia 
development on the basic material of corrosion and coating by 
Sugiarto [13]. The results showed that multimedia was very 
feasible to use and student responses reached a score of 82,2% 
(good). Learning outcomes also increased from 40% to 
73,91%. 

Although it has been developed and used in various studies, 
the development of interactive multimedia still needs to be 
refined again. One of them is in submicroscopic level display, 
which is still using 2D display. With 3D display, media can be 
understood easily and look more alive [17]. Therefore, 
interactive multimedia will be easier to improve the ability to 
connect the three levels of representation. 

This research aims to describe the appearance and analyze 
the feasibility of interactive multimedia products on the 
mechanism reaction of carbonyl compounds. 

II. METHODS 

This research method used was the Design-Based Research 
(DBR) method. This method is based on the development of 
educational study and technology designed to support the 
learning process, so that a product can be used to help students 
in the learning process [18]. Design-Based Research is research 
method based on technology that supports the learning process 
with several stages used, namely analysis, design, 
development, implementation and evaluation [19]. However, 
the stages in this research were only carried out at the analysis, 
design and development stage, while the implementation and 
evaluation stages were not carried out. This is because 
interactive multimedia that is made has not yet been fully 
implemented so the evaluation results cannot be determined 
yet. 

A. Analysis Stage 

At the analysis stage, there are several things that need to 
be prepared, including analyzing concepts, making concept 
maps, determining indicators of learning achievement, and 
determining supporting software needed in making interactive 
multimedia. 

B. Design Stage 

At the design stage, a flowchart and storyboard are made as 
the beginning of the design of interactive multimedia which 
contains a basic picture and the steps of the interactive 
multimedia operation. 

 

C. Development Stage 

At the development stage, interactive multimedia creation 
is carried out which contains learning material in the form of 
3D animation, writing, visual and audio in accordance with the 
flowchart and storyboard that have been made. 

After interactive multimedia is created, then testing is done 
in the form of product assessment, namely the validation test of 
multimedia that has been made. Product evaluation was 
validated by material expert lecturers and multimedia expert 
lecturers using a validation questionnaire. Responses and 
suggestions from the validation results are used as a reference 
for revising multimedia so that a final interactive multimedia 
product is obtained. The final interactive multimedia that has 
been improved is conducted a feasibility test or limited trial to 
students using a limited trial questionnaire. Then, the data 
generated from the limited trials were analyzed and 
conclusions were drawn about the feasibility of the interactive 
multimedia mechanism of the reaction. 

Data acquisition to find out the validation of interactive 
multimedia is done by using the validation test instrument. The 
validation test instrument in the form of a questionnaire 
containing statements that must be marked with a checklist in 
accordance with the existing score. The results of filling out the 
questionnaire from all validators are summed to find out the 
overall total score. The results of this data in the form of the 
calculated r value can be compared with the critical r value of 0,3. 
If the value of r count for each validity exceeds the value of 
critical r (r count > r count) then the criteria item is declared valid. 
However, if the value of r count for each validity does not exceed 
the critical value of r (r count > r count) then the item criteria are 
declared invalid [20]. The formula used to determine the 
validity value (r) is: 

 

   (1) 

Information: 
r = the value of validity 

x = total number of respondents’ answers 

N = the maximum score 
n = total number of respondents 

The acquisition of data in knowing the feasibility of 
interactive multimedia is carried out using a feasibility test 
instrument. The instrument is in the form of a questionnaire 
containing statements that must be marked with a checklist 
according to the existing scores. In the quantitative calculations 
used which are adjusted to the number of the score, the 
percentage of eligibility is obtained. The percentage of 
eligibility results of the feasibility test questionnaire can be 
calculated using the formula [21]: 

 

   (2) 
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Information: 

% = percentage of eligibility 
∑n = total number of respondents’ answers 

N = total number of respondents 

 

III. RESULTS AND DISCUSSION 

At the development stage of interactive multimedia 
products on the mechanism reaction of the carbonyl compound 
is done by using some software by integrating text, visual and 
audio into multimedia based on a flow chart and storyboard 
that have been made. Interactive multimedia display containing 
hyperlinks that connect between slides. Besides that, on each 
main slide, the titles and images of 3D molecular compounds 
of carbonyl and audio back sound accompany the use of 
interactive multimedia. In the main menu view, there are 
buttons leading to the introductory slide, objectives, material 
studies, evaluation, about, and exit buttons. See Figure 1. 

 

Fig. 1. Display the interactive multimedia main menu. 

The material studies display informs the user about the 
general material and the main the general material and the main 
principles of the reaction of the carbonyl compound. In 
addition, it also contains questions that lead to the material and 
answers to these questions. Sub material studies presented 
include nucleophilic addition reactions, carbonyl reduction 
reaction, carbonyl oxidation reactions, and aldol condensation 
reactions. Display material studies od mechanism reaction 
contains the stages of each mechanism reaction of carbonyl 
compounds and displays a 3D animation of these stages (See 
Figures 2, 3, 4). 

 

Fig. 2. Display of interactive multimedia material studies. 

 

 

Fig. 3. Display material studies mechanism reaction of carbonyl compounds. 

In addition, interactive multimedia also displays slides 
which contain evaluation of learning. The slide contains 
evaluation questions with 4 answers to choose from. If the 
selected answer is correct, the ‘Jawaban Benar!’ statement will 
appear, while if the answer is wrong the ‘Jawaban Salah!’ will 
appear. 
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Fig. 4. Display evaluation mechanism reaction of carbonyl compounds. 

Validation test results that have been calculated using the 
equation (1) yielded average validation results in all aspects of 
all validators. Based on Table 1, the average count obtained for 
each aspect is 0.81. According to Sugiyono [20] states that the 
media can be said to be valid if it has a count of more than 0.3. 
In general, interactive multimedia on the mechanism reaction 
of carbonyl compounds is declared valid. 

TABLE I.  AVERAGE VALIDATION RESULTS ON THE CONTENT, 
LEARNING, AND INTERACTIVE MULTIMEDIA DISPLAY ASPECTS 

Aspects 
Average 

Validation Results 
r count Explanation 

Content Aspects 0.80 0.3 Valid 

Learning 

Aspects 
0.79 0.3 Valid 

Display Aspects 0.83 0.3 Valid 

Average 0.81 Valid 

 
The results of the due diligence were calculated using the 

equation (2) the resulting average test results are limited with 
several indicators. Based on Table 2, overall multimedia on the 
mechanism reaction of carbonyl compounds is included in the 
feasible category with an average percentage of 88.1%. 
According to Sudjana [21] interactive multimedia with a 
percentage of eligibility of 80-89% declared feasible to use. 

TABLE II.  AVERAGE INTERACTIVE MULTIMEDIA LIMITED TRIAL 

RESULTS 

Indicator 
Question 

Number 
Score 

Criterion 

Score 

Percentage 

(%) 

Relevance to 

the learning 

objectives 

1, 6, 13, 

14, 16 
178 200 89.0 

Efficiency of 

use 
2 36 40 90.0 

Effectiveness 

of use 
3, 19 72 80 90.0 

Flexibility 8, 12 68 80 85.0 

Media 

display 
4, 9, 11 110 120 91.7 

Increase 

motivation 
5, 18, 20 104 120 86.7 

Encourage to 

learn 
10, 15, 7 105 120 87.5 

Other media 

development 

prospects 

17 34 40 85.0 

Average percentage 88.1 

IV. CONCLUSION 

Appearance of learning media has interactive 
characteristics, facilitating the animation of the mechanism 
reaction of the carbonyl compound, so that the user can build 
an understanding of the mechanism reaction of carbonyl 
compound. The results of the feasibility test indicate that 
interactive multimedia products on the mechanism reaction of 
carbonyl compounds are suitable for use as learning media. 
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