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ABSTRACT 

Graduates' standards of competency and content in the national curriculum explain the principle of learning 
should be done anywhere. Technology was using to improve the effectiveness and efficiency of learning. The 
education world still needs teaching materials that support the learning process. The purpose of this research 
was to produce a viable interactive multimedia product. The multimedia eligibility criteria were reviewed from 
the content and construct validation test, practicality test, and effectiveness test. This research was development 
research carried out in four main stages, namely preliminary studies, planning and development, field testing, 
and dissemination. The multimedia component consists of core competencies, essential competencies, text, 
sound, images, animation, material explaining in detail, and practice questions that could be adjusted to 
students' needs. The results showed that interactive multimedia teaching materials were valid in terms of 
content and constructed. They practically used as well as a solution to the impracticality of learning principles, 
as well as effectively increasing students' cognitive abilities. 
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INTRODUCTION 

One-way learning methods still dominate 

the learning process in schools; namely, the 

teacher delivers the lecture method, and stu-

dents listen. These conditions do not support 

the interactive learning process. Based on 

Permendikbud (2016) the learning process in 

an educational unit should be organized inter-

actively, inspirational, fun, challenging and 

motivating students to participate actively; 

provide sufficient space for students' initiative, 

creativity and independence, and by their tal-

ents, interests, abilities, and physical and psy-

chological development of students. Also, ac-

cording to graduates' competency standards 

and national curriculum content standards, 

learning principles are directed at changing 

traditional orientation towards innovation such 

as: (1) from the teacher as the only source of 

learning into learning based on various learn-

ing resources; (2) from learning verbalism to 

applicative skills; (3) learning that takes place 

at home, at school, and in the community; (4) 

learning that applies the principle that anyone 

is a teacher, anyone is a student, and anywhere 

is a class, and; (5) the use of information and 

communication technology to improve the 

efficiency and effectiveness of learning 

(Permendikbud, 2016). 
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Based on the results of interviews and 

questionnaires filled out by 96 grade X stu-

dents of SMKN 2 Bandar Lampung, it was 

shown that 64.58% of teachers only delivered 

material theoretically so as not to create a 

learning process that was by the 2016 Ministry 

of Education and Culture. Learning resources 

used in schools were still limited, namely only 

teachers and printed books, and teachers lack 

the use of information and communication 

technology to improve the efficiency and ef-

fectiveness of learning. Besides dynamic elec-

trical material, including abstract physics ma-

terial (Zaus, 2018), students tend to have diffi-

culty visualizing the material presented by the 

teacher only theoretically. The use of learning 

methods that are not appropriate in the learn-

ing process will cause problems in improving 

students' cognitive abilities (Murtini, Aminah 

& Rahardjo, 2015) and produce low learning 

outcomes (Harsono, Soesanto & Samsudi, 

2009). 

These problems can be overcome by devel-

oping interactive multimedia materials to pro-

duce a more effective and efficient learning 

process. Computer Technology Research 

(CTR), states that people can only remember 

20% of sight and 30% of hearing. But people 

can retain 50% of what is seen and heard and 

can remember 80% of what is seen, heard, and 

done at once (Munir, 2013). Several studies 

have shown that effective interactive multime-

dia is using in the learning process, research 

conducted by Krismadinata (2017) and Apri-

yanti (2017) shows that interactive multimedia 

is effective in improving student learning out-

comes, Husein (2015) states that interactive 

multimedia is effective in enhancing mastery 

of students 'concepts and critical thinking, 

Setyorini, Patonah, & Murniati (2016) state 

that interactive multimedia streamlines com-

munication between educators and students. 

Interactive multimedia can foster students' 

creative thinking abilities (Sudianti & Shinta, 

2018). 

The use of interactive multimedia in the 

world of education will produce interactive 

and interesting learning (Anggraeni, Sulton & 

Sulthoni, 2019) and effective in improving 

students' cognitive abilities (Khoirah, Jalmo, 

& Abdurrahman, 2016). Besides interactive 

multimedia harmonizing humans with technol-

ogy so that it supports the world of education 

in the face of the industrial revolution era 4.0 

(Lase, 2019). Interactive multimedia, which is 

mostly developed, is a learning media where 

students can only choose the material to be 

learned and answer the available questions. 

Interactive multimedia needs to be producing 

more innovatively to increase the effectiveness 

of the learning process. So the development of 

teaching materials has been done using inter-

active multimedia where students can interact 

more with teaching materials, including inter-

active multimedia that is developed equipped 

with simulations. 

 

 

RESEARCH METHODS  

The study was conducted at SMKN 2 Ban-

dar Lampung in the odd semester of 

2019/2020. This research is a development 

study with development procedures according 

to the stages of Borg & Gall (2003), which 

includes ten development procedures and is 

grouped into four main stages, namely prelim-

inary studies, planning and development, field 

testing, and dissemination. In the preliminary 

study stage, a needs analysis is conducted 

(need assessment). The needs analysis is a lit-

erature study and field observations that iden-

tify potentials or problems using a question-

naire distributed to students to get a picture of 

the conditions of learning that occur (including 

completeness of administration, learning me-

dia, and infrastructure) well as student learn-

ing outcomes. 

The planning and development process can 

be seen in chart 1. While the field test is car-

ried out to obtain information about the effec-

tiveness of the products that have been pro-

duced from this development research. The 

subject of expert validation consists of content 

experts and construct experts. The test subjects 

were students of class X SMKN 2 Bandar 

Lampung who had not yet received dynamic 

electrical material at the SMK, so the effec-

tiveness of learning media would be obtained 

after being used in learning of students by 

comparing learning outcomes before using 

interactive multimedia on learning outcomes   
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Figure 1. Research flowchart 

school facilities, the use of multimedia learn-

ing, the effectiveness of learning methods, and 

and difficulties faced by students in develop-

ing material. 

The expert validation questionnaire con-

sisted of content experts who examined as-

pects of material presentation (conformity to 

curriculum, material accuracy, multimedia 

influence in stimulating curiosity, as well as 

supporting the performance of material) and 

construct elements that examined media inter-

activity, media display clarity, media appear-

ance attractiveness, the practicality of the me-

dia, choice of words, linguistic elements, lay-

out, and color choices for the components of 

multimedia. The questionnaire given to the 

validator consisted of 10 questions with an-

swers following the Likert scale, which had 

four option of responses according to the con-

tent of the question. The students' test instru-

ment consisted of 10 breakdown questions 

with different levels of difficulty ranging from 

C1 to C4. 

Research data collection was carried out in 

several ways, namely questionnaire and test 

instruments. The product validation question-

naire instrument, which has four optional re-

sponses, is calculated on average, then inter-

preted in a qualitative form. While the effec-

tiveness test is carried out through a written 

test with a one-group pretest-posttest experi-

mental design (Sugiyono, 2001), which then 

looks at the effect of interactive multimedia in 

the effectiveness of learning through the aver-

age normalized gain obtained. 

 

 

RESULTS AND DISCUSSION 

The results of the research in the first stage 

are preliminary studies to obtain data related 

to the presence or absence of media used. The 

level of student needs for the product to be 

developed. The results of unstructured 

interviews conducted to teachers and students 

provide information that the quality of 

learning is not optimal; the learning resources 

used are teachers and printed books, printed 

the school still loan books. They are not 

allowed to be taking home. The method used 
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Design 
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media form 

• Making GBIPM 

• Make a 

flowchart 

• Create a story 

board 
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materials  

• Programming 
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Product trials 

Stage I 
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Step 4. Revise Op-

erational Products 

Step 5 

Product trials 

Stage II 

• Effectiveness 
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Step 6. Product 

after using interactive multimedia. This re-

search development data collection technique 

was carried out through a questionnaire and 

test instrument. The questionnaire instrument 

given to students in the needs analysis stage 

consisted of 10 questions regarding the com-

pleteness of school facilities, the use of  
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in learning is the lecture method, teachers only 

rely on verbal language, and students solely 

rely on audio skills. The lecture method has 

several shortcomings, including the material 

controlled by students, which will be limited 

to what is mastered by the teacher. This 

teacher lacks excellent communication skills 

results in the lecture method as a tedious 

learning method (Mahmudah, 2016). Besides, 

this lecture method can not be repeating, so 

students must pay attention when the teacher 

is explaining. 

The results of the research in the second 

stage are developing initial products. The 

steps undertaken at this stage are: (1) 

Reviewing existing products; (2) Making an 

Outline of Media Program Content (GBIPM); 

(3) Development of Flowcharts; (4) 

Storyboard development; and (5) Collecting 

Materials; (6) Compiling interactive 

multimedia teaching materials; (7) Develop 

validity and practicality testing instruments by 

experts and teachers; (8) Develop student 

response questionnaires; and (9) Developing 

pretest and posttest instruments for testing the 

effectiveness of multimedia. At this stage, 

validates tests are also carried out by experts 

and limited trials. 

Validation is carried out by experts and 

teachers, which include construct tests and 

content tests. There is a record of 

improvements to interactive multimedia, 

including various modes of representation 

needed. The facts and phenomena displayed 

must be more contextual. The material 

presented in the form of the latest technology, 

and the use of letters (size, shape, type, and 

color) are more varied. A limited trial 

involving thirty participants aims to test the 

practicality of interactive multimedia. Twenty 

questions cover the media's attractiveness, the 

ease of use of the media, and the media's 

benefits. 

The third stage is the field test. The field 

test aims to obtain information about the ef-

fectiveness of the product is developing. The 

trial was conducted through a physics learning 

process using interactive multimedia teaching 

materials on Kirchhof's law material with a 

learning cycle learning model. Learning be-

gins with a pretest to determine students' ini-

tial abilities. Then students are asked to ex-

plore the material through interactive multi-

media. At the end of knowledge, students are 

given a posttest to see the effect of interactive 

multimedia in improving student learning out-

comes. There are ten questions in the pretest 

and posttest. 

Figure 2. Initial Display of Interactive 

Multimedia Products  

Figure 3. Display of Material  

The validity and practicality of interactive 

multimedia can be seen in Table 1- Table 3.  

Table 1. Content Validation Results Data 

No Descriptive 
Size 

Score Criteria 

1 Suitability 3,20 Worthy 
2 Accuracy 2,75 Worthy 

3 Stimulate 

curiosity 

3,50 Very 

decent 

4 Completeness 3,30 Very 

decent 

3,19 Worthy   Average Total Score 

In the class used as the treatment class, 

the calculation of the average value of 

students' pretest before using multimedia is 

19.53, and the average posttest score of 

students after the use of media is 73.2. The 

normalized gain value of 0.66 or the 

classification of "medium" or the level of 

effectiveness is "effective." So it can be 
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Table 2. Data on Construction Validation 

Results 

No Descriptive 

Size 

Score Criteria 

1 Interactivit

y 

3,50 Very 

decent 
2 Clarity 3,60 Very 

decent 
3 Victory 3,30 Very 

decent 
4 Convenienc

e 

3,75 Very 

decent 
3,54 Very 

decent 

  Average Total 

Score 

Table 3. Data Results Questionnaire Student 

Response 

No Descriptive 

Size 

Score Criteria 

1 Victory 3,35 Very decent 

2 Convenienc

e 

3,30 Very decent 

3 Usefulness 3,34 Very decent 

3,33 Very decent Average Total 

Score 

concluded that this interactive multimedia is 

effective in improving student learning 

outcomes in line with research Maulidita & 

Sukartiningsih (2018), which states that the 

learning outcomes of students who get 

learning with the help of multimedia are better 

than students who get learning without 

multimedia. 

The purpose of this study is to develop 

interactive multimedia teaching materials to 

facilitate teaching materials in the learning 

process that supports graduate competency 

standards and content standards 

(Permendikbud, 2016) that the principles of 

learning can be carrying out anywhere and the 

use of information and communication 

technology to improve efficiency and 

effectiveness learning. The products 

developed in this study were describing from 

three aspects of quality, namely validity, 

practicality, and effectiveness. The 

fundamental difference between interactive 

multimedia products designed is interactive 

multimedia teaching materials developed with 

a contextual approach and tested from three 

aspects: validity, practicality, and 

effectiveness. Besides, the material was 

delivered with a tutorial concept that made it 

easy for students to construct their 

understanding. The material developed in 

interactive multimedia teaching materials is 

Kirchhoff's law material with basic 

competencies that must be achieved, namely 

3.13. Applying static electricity and dynamic 

electricity and 4.13. Conducting experiments 

related to static electricity and dynamic 

electricity.  

Interactive multimedia products that are 

developed get very decent judgments based on 

validity tests that have been done. The product 

was considered attractive in terms of construct 

and content, with an average score of both 

experts at 3.31 or 82.75%. Assessment of 

product construct validity is assessed from the 

aspect of media interactivity, clarity of media 

appearance, conformity with learning media 

standards, and media efficiency. At the same 

time, the assessment of the validity of product 

content is assessed in terms of the suitability 

of the description of the Material with BC, the 

accuracy of the material, the tendency of the 

media in stimulating learning and supporting 

the presentation of the material. 

The practicality of interactive multimedia 

is determined by calculating student response 

questionnaires on aspects of attractiveness, 

convenience, and usefulness. Nieveen in 

Akker (2013) states that the product developed 

is said to be practical if the user (students) 

states the product is easy to use. Based on the 

practicality test of interactive multimedia, the 

practicality value was 3.46 or 85.5%. The 

average cost is including in the classification 

is very good. Interactive multimedia equips 

with text, images, audio, and animation that 

aim to make students better understand 

concepts in everyday life and more so that 

students more easily visualize abstract things 

such as flows and loops. 

In multimedia products, some questions 

can be accessed to practice knowledge, where 

there is feedback that students immediately 

know after working on the problem.  
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mastery of the concept of critical thinking for 

students. This is in line with research Husein 

(2015), which states that interactive 

multimedia is effective in increasing the 

ability of students' concepts and critical 

thinking.  

Students explore the material through inter-

active multimedia. Then, students get feed-

back in the form of a verbal and visual expla-

nation of the material to be studied, abstract 

parts such as loop direction and current direc-

tion visualized in the way of animation. Be-

sides, students get positive reinforcement 

when they succeed in answering questions 

contained in multimedia, and hints when they 

haven't been able to answer the question cor-

rectly. The material presented is equipped 

with audio, video, and animation makes stu-

dents learn by integrating the sense of hearing 

and vision. Based on the principle of the dual-

coding theory, which explains that the learn-

ing process carried out using the sense of sight 

and sense of hearing will form memories in 

long-term memory. Atkinson & Shiffrin in 

Levitin (2002: 296) explain that images, 

sounds, and words will enter into working 

memory. Then the received knowledge is con-

structed in working memory, which gives rise 

to mental images. The depiction is forwarding 

to long-term memory, so students remember 

the more extended subject matter. Therefore 

learning using interactive multimedia tends to 

increase the knowledge stored in long-term 

memory. 

The combination of multimedia technology 

and appropriate learning design can create an 

excellent learning environment for practical 

learning. The results of this study are in line 

with research Novianto (2018), and Zainudin 

(2019) who show that interactive multimedia 

is very effective in improving student learning 

outcomes, Ardiansyah (2019) explains that the 

use of video media has a significant effect on 

student learning outcomes and increases 

student activity in the process learning. The 

use of instructional media can also realize 

better learning quality. Besides, that 

interactive multimedia is very helpful for 

students in the independent learning process, 

as stated by Dewi, Sukdata, & Sukmana 

Figure 4. Visualization of current direction 

and loop direction 

Figure 5. Feedback when students answer the 

questions correctly  

Achievement of the effectiveness of 

interactive multimedia seen from the mastery 

of students in the cognitive aspects of students 

is determined based on a comparison between 

student learning outcomes. Besides, the 

learning process with interactive multimedia is 

doing with the learning cycle learning model. 

There are seven stages in the learning cycle 

learning model, namely: elicit (bring students' 

fundamental knowledge), engage (generate 

interest), explore (explore), explain (explain), 

elaborate (implement), evaluate (evaluate), 

and extend (expand). Interactive multimedia is 

using in the explore (explore) stage, at this 

stage, students are asked to understand and 

explore Kirchhoff's law material through 

Kirchhoff's law learning media. The learning 

media provided include material that is 

explained from simple to complex, concrete to 

abstract. It is also equipped with sample 

problems, illustrations, and evaluations so that 

students more easily understand the material 

presented. Brunner said children understand 

and remember concepts better when they 

discover ideas done by themselves through 

exploration (Roblyer & Doering, 2010: 36). 

Students construct their knowledge to build 
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(2019). Students construct their knowledge so 

that it will build the mastery of the concept of 

critical thinking for students. This is in line 

with research Husein (2015), which states that 

interactive multimedia is effective in 

increasing the mastery of concepts and critical 

thinking of students. Students who tend to 

think critically will increase the effectiveness 

of communication between educators and 

students, so that triggers interactive learning 

as contained in the research Setyorini, 

Patonah, and Murniati (2016) states that 

interactive multimedia streamlines 

communication between educators and 

students. Besides, multimedia learning 

integrates the use of technology in education. 

This fully supports 21st-century skills 

demands, such as those found in Lase's 

research (2019).  

 

CONCLUSION 

The results showed that the interactive 

multimedia teaching materials met the 

eligibility criteria that included valid, 

practical, and useful. Accurately based on the 

expert judgment, which displays content 

validity reaches 3.19 or in the feasible 

category, and construct efficacy reaches 3.54 

or in the possible group. Practically based on 

student responses that show a practicality 

score of 3.33 or in the excellent category. 

Effective based on the influence after learning 

with interactive multimedia with the 

acquisition of N-Gain value of 0.66 or in the 

practical type. Therefore, interactive 

multimedia teaching materials are appropriate 

for the learning process and support the 

principles of learning according to the 

Ministry of Education and Culture (2016).  
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