
ICCOMSET-2018 

ABS-229 

 

 

 



 

URL JPCS-1179: https://iopscience.iop.org/issue/1742-6596/1179/1  

URL pdf: https://iopscience.iop.org/article/10.1088/1742-6596/1179/1/012039/pdf  

URl abstract: https://iopscience.iop.org/article/10.1088/1742-6596/1179/1/012039  

Link indexing: https://www.scimagojr.com/journalsearch.php?q=130053&tip=sid&clean=0  

https://iopscience.iop.org/issue/1742-6596/1179/1
https://iopscience.iop.org/article/10.1088/1742-6596/1179/1/012039/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/1179/1/012039
https://www.scimagojr.com/journalsearch.php?q=130053&tip=sid&clean=0


 ICComSET 2018 - Letter of Acceptance 

 

 
 

ICComSET 2018 
The 1st International Conference on Computer, Science, Engineering 

and Technology 

Universitas Muhammadiyah Tasikmalaya/Tasikmalaya,   

27-28 November 2018 

Website: http://www.iccomset.umtas.ac.id 

Email: iccomset@umtas.ac.id 
 

 

 
 

Date: 18 October 2018 
 

 
 

Letter of Acceptance for Abstract 

 
Dear Authors: Mujiarto1 *, A Djohar2, M Komaro2, AS Pratiwi3, T Muhammad4, M Sayuti5 

We are pleased to inform you that your abstract (ABS-229, Oral Presentation), entitled: 

"Application of Multimedia Animation Engineering Drawing (MMAED) for Vocational High 

School Students" 
 

has been reviewed and accepted to be presented at ICComSET 2018 conference to be held on 

27-28 November 2018 in Tasikmalaya, Indonesia. 
 

Please submit your full paper and make the payment for registration fee before the deadlines, visit our 
website for more information. 

 

Thank You. 

Best regards, 

 
 

 

 

 

 

Dr. Mujiarto, S.T.,M.T. 
ICComSET 2018 Chairperson 

 

Konfrenzi.com - Conference Management System 

 

 
 
 
 
 
 
 

 

 1/1 

has 

bee
n 
rev

ie
we
d 

an
d 
acc
ept

ed 
to 
be 

pre
sen
ted 

at 
IC
Co
mS

ET 

Print this page 

http://www.iccomset.umtas.ac.id/
mailto:iccomset@umtas.ac.id


Print this page 

 ICComSET 2018 - Letter of Acceptance 

 

 
 

ICComSET 2018 
The 1st International Conference on Computer, Science, Engineering 

and Technology 

Universitas Muhammadiyah Tasikmalaya/Tasikmalaya,   

27-28 November 2018 

Website: http://www.iccomset.umtas.ac.id 

Email: iccomset@umtas.ac.id 

Email: iccomset@umtas.ac.id 
 

 

 
 

Date: 30 October 2018 
 

 
 

Letter of Acceptance for Full Paper 

 

 
Dear Authors: Mujiarto1 *, A Djohar2, M Komaro2, AS Pratiwi3, T Muhammad4, M Sayuti5 

We are pleased to inform you that your paper, entitled: 

"Application of Multimedia Animation Engineering Drawing (MMAED) for Vocational High 

School Students" 
 

has been reviewed and accepted to be presented at ICComSET 2018 conference to be held on 

27-28 November in Tasikmalaya, Indonesia. 
 

Please make the payment for registration fee before the deadlines, visit our website for more information. 

Thank You. 

Best regards, 
 

 

 

 

 

Dr. Mujiarto, S.T.,M.T. 
ICComSET 2018 Chairperson 

 

Konfrenzi.com - Conference Management System 

 

 
 
 
 
 
 
 

 
 1/1 

has 
bee
n 

rev
ie
we

d 
an
d 
acc

ept
ed 
to 

be 
pre
sen

ted 
at 
IC
Co

mS
ET 

http://www.iccomset.umtas.ac.id/
mailto:iccomset@umtas.ac.id
mailto:iccomset@umtas.ac.id


 ICComSET 2018 - Letter of Invitation 

 

 
 

ICComSET 2018 
The 1st International Conference on Computer, Science, Engineering 

and Technology 

Universitas Muhammadiyah Tasikmalaya/Tasikmalaya,   

27-28 November 2018 

Website: http://www.iccomset.umtas.ac.id 

Email: iccomset@umtas.ac.id 

Email: iccomset@umtas.ac.id 
 

 

 
 

Date: 01 November 2018 
 

 
 

Letter of Invitation 

 

 
Dear Authors: Mujiarto1 *, A Djohar2, M Komaro2, AS Pratiwi3, T Muhammad4, M Sayuti5 

We are pleased to inform you that your abstract (ABS-229, Oral Presentation), entitled: 

"Application of Multimedia Animation Engineering Drawing (MMAED) for Vocational High 

School Students" 
 

has been reviewed and accepted to be presented at ICComSET 2018 conference to be held on 

27-28 November 2018 in Tasikmalaya, Indonesia. 
 

We cordially invite you to attend our conference and present your research described in the abstract. 
 

Please submit your full paper and make the payment for registration fee before the deadlines, visit our 

website for more information. 
 

Thank You. 

Best regards, 

 

 

 

Dr. Mujiarto, S.T.,M.T. 
ICComSET 2018 Chairperson 

 

Konfrenzi.com - Conference Management System 

 
 
 
 
 
 
 

 1/1 

has 

bee
n 
rev

ie
we
d 

an
d 
acc
ept

ed 
to 
be 

pre
sen
ted 

at 
IC

Print this page 

http://www.iccomset.umtas.ac.id/
mailto:iccomset@umtas.ac.id
mailto:iccomset@umtas.ac.id


 ICComSET 2018- Letter of Invitation 

 

 
 

ICComSET 2018 
The 1st International Conference on Computer, Science, Engineering 

and Technology 

Universitas Muhammadiyah Tasikmalaya/Tasikmalaya,   

27-28 November 2018 

Website: http://www.iccomset.umtas.ac.id 

Email: iccomset@umtas.ac.id 

Email: iccomset@umtas.ac.id 
 

 

 
 

Date: 05 November 2018 
 

 
 

Letter of Invitation 

 

 
Dear Authors: Mujiarto1 *, A Djohar2, M Komaro2, AS Pratiwi3, T Muhammad4, M Sayuti5 

We are pleased to inform you that your paper, entitled: 

"Application of Multimedia Animation Engineering Drawing (MMAED) for Vocational High 

School Students" 
 

has been reviewed and accepted to be presented at ICComSET 2018 conference to be held on 

27-28 November 2018 in Tasikmalaya, Indonesia. 
 

We cordially invite you to attend our conference and present your research described in the paper. 
 

Please make the payment for registration fee before the deadlines, visit our website for more information. 

Thank You. 

Best regards, 
 
 

 

 

Dr. Mujiarto, S.T.,M.T. 
ICComSET 2018 Chairperson 

 

Konfrenzi.com - Conference Management System 

 
 
 
 
 
 

 

 

 1/1 

has 
bee

n 
rev
ie

we
d 
an
d 

acc
ept
ed 

to 
be 
pre

sen
ted 
at 
IC

Co

Print this page 

http://www.iccomset.umtas.ac.id/
mailto:iccomset@umtas.ac.id
mailto:iccomset@umtas.ac.id


 

 

 

 

 

 

 

Application of Multimedia Animation Engineering Drawing 

(MMAED) for Vocational High School Students 

 
Mujiarto1 *, A Djohar

2
, M Komaro2, AS Pratiwi3, T Muhammad4, M Sayuti5 

1Department of Mechanical Engineering, Universitas Muhammadiyah Tasikmalaya, 

Indonesia 
2Department of Mechanical Engineering, Faculty of Vocational Education and 
Technology, Universitas Pendidikan Indonesia, Indonesia 
3Department of Elementary Teacher Education, Universitas Muhammadiyah 

Tasikmalaya, Indonesia 
4Department of Information Technology Education, Universitas Muhammadiyah 
Tasikmalaya, Indonesia 
5Department of Vocational Teacher Education, Universitas Ahmad Dahlan, Indonesia 

 

mujiarto@umtas.ac.id 
 

Abstract. The use of animated multimedia in vocational schools in Indonesia is still not optimal, 

this is due to the lack of innovative teaching materials, especially multimedia-based instructional 

materials. This study aims to apply the results of the development of innovative teaching 

materials based on engineering animated image Multimedia for Vocational High Schools 

especially in the competence of Mechanical Engineering expertise. Meanwhile, the specific 

objectives to be achieved in this study are: (1) applying innovative teaching materials in the form 

of Multimedia Animation Engineering Drawing (MMAED) to improve vocational students’ 

competence. (2) Measuring the level of vocational students’ competence in engineering image 

material, especially orthogonal projection material. The method used in this application is using 

the Experimental method, namely by directly testing the product of Multimedia Animation 

Engineering Drawing (MMAED) to schools that have mechanical engineering competencies in 

Indonesia. From the application of Multimedia Animation Engineering Drawing (MMAED), 
students can increase their competencies in engineering material, especially orthogonal 

projection material. 

 

 
1. Introduction 

Traditional teaching methods are currently largely abandoned by many teachers because they make the 

learning process ineffective and inefficient for students [1]. The society development and technology 

advances make multimedia widely used in the world of education, so it plays an important role in human 

life today [2, 3]. The use of multimedia in teaching, especially through text, images, animation, sound, 
video, and interactive networks can stimulate student enthusiasm in learning effectively and efficiently 

and help with learning difficulties [4]. In modern economic and socio-cultural situations, the quality of 

education is a strategic factor in innovative developments in Russia. Higher education innovation in 
vocational schools is very important to do to answer the challenges of modernization and development 

based on the needs of modern reality [5]. Unlike the curriculum in Turkey, secondary schools use a 
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learning style consisting of visual, auditory and kinesthetic. The active role of students is important in 

applying this curriculum. 

In some machine drawing engineering vocational schools in Indonesia that were met by researchers, in 

general, the teaching system was still conventional. This means that the learning process is still teacher- 

centered, so that if the teacher does not enter to carry out learning then students only do the assignments 
given. Teachers who still have a lot of time to explain the assignments given will be discussed at the 

next meeting. However, from observations made by researchers, many teachers did not discuss the 

assignments given so that many students complained of not understanding the assigned material. 

Therefore, teaching media is needed in the form of innovative teaching materials to facilitate the 
achievement of learning objectives. 

The results of Baukal's research, Charles E., Ausburn J., & Lynna show that workers who continue their 

higher education state that they really like multimedia animation in delivering material [6].. This is 

supported by the results of Rhodes E. (2013) study in America that the students who study in the fields 
of science, technology, engineering, and mathematics stated that the use of multimedia animation and 

narrative greatly benefits students in learning compared to the use of static images and text [7]. The 

results of the García-Rodicio & Héctor study show that 97 undergraduate students learning about 

tectonic plates that use multimedia animation trigger students to think critically so students ask questions 
about the material delivered through multimedia animation [8]. 

Multimedia animation offers new insights into learning machine learning analysis techniques about 

student learning trajectories in the learning environment so students have more complex and open 
thinking [9]. This is supported by the results of the study of Katsioloudis, Dickerson, Jovanovic, & Jones 

that the use of multimedia animation in learning and teaching results in differences in the ability of better 

spatial visualization in mechanical engineering students [10]. 

Chiou, Tien, & Lee's research results state that animated multimedia teaching materials improve 

learning achievement, retention, and learning satisfaction better [11]. While the results of other studies 

conducted on electrical employees, training methods based on multimedia animation technology and 
equipped with computer software and database technology increased the efficiency of learning 

electricity employees and greatly reduced training costs [12]. In addition, the results of research by 

Fratandha, Suherman, & Komaro, showed that the use of multimedia animation was able to improve 

critical thinking skills in learning metal reinforcement materials in engineering material courses [13]. 
The results of the study by Hadibin, Purnama, & Kristianto, show that the use of learning media 

applications in network computer techniques makes the delivery of lessons more varied so that students 

are easier to understand the material, interesting, and not boring [14]. The difficulty of engineering 
students in engineering courses related to abstract learning material requires the instructor to make 

interactive learning media in the form of multimedia animation so that the learning material is easily 

understood by students [15] 

From several results of the research mentioned above that the use of multimedia animation has many 

advantages over conventional learning. These advantages include increasing student learning 

achievement, student learning satisfaction increases, students can learn independently. 

2. Methods 

The research method used is quasi-experimental research method (quasi-experiment). The design of the 

quasi-experimental study used was the research design of Nonequivalent Control Group Design. This is 
because the subject used is complex human and it is difficult to control internal and external factors that 

can affect variables. For this reason, this method is considered to have the stability to provide accurate 

information obtained and approach real experiment research whose conditions are difficult to fulfill in 
educational research. Experiments carried out in two classes, namely the experimental class using 

multimedia animation and control classes using media images. In the design of this study, there were 

two groups consisting of the experimental group and the control group. Both groups were given pre-test 
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to find out the initial state, whether there is the difference between the experimental group and the 
control group. The design pattern in this study can be seen in the table 1. 

. 

 

 

 

 
 

Table1. Nonequivalent Control Group Discussion 
 

Group Prates Treatment post-test 

Experiment TE1 X TE2 

  Control TK1 Y TK2  

 
 

Description: 

TE1 / K1= Initial tests were given to students 
X = Learning using MMAED 

Y = Learning using pictures and handouts 

TE2 / K2= final Test given to students 
 

The two-mean difference test of the two samples was conducted to determine whether between the 

experimental group and the control group there were differences in N-Gain [16], namely: 

𝑁 − 𝐺𝑎i𝑛 = 
% 𝑎𝑐𝑡𝑢𝑎𝑙 𝑔𝑎i𝑛 

% 𝑝o𝑡e𝑛𝑡i𝑎𝑙 𝑔𝑎i𝑛 
= 

% 𝑠𝑘o𝑟 𝑝𝑎𝑠𝑐𝑎𝑡e𝑠 − % 𝑠𝑘o𝑟 𝑝𝑟𝑎𝑡e𝑠 

100 − % 𝑠𝑘o𝑟 𝑝𝑟𝑎𝑡e𝑠 
 

In this study also conducted descriptive N-Gain analysis using the N-Gain criteria according to Hake 

[16], namely: 1) Increase with "high gain", if > 0.7; 2) Increase with "moderate gain", if 0.7 > 𝑛 > 
0.3; 3) Increase with "low gain", if < 0.3. 

3. Results and Discussion 

Multimedia animation was applied to determine the students increase in mastering engineering drawing 

concept, especially the mastery of orthogonal projection concept in vocational high school students, 
especially mechanical engineering, as shown in figure 1. 
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Figure 1. Engineering Ani9mated Image Multimedia is applied to students 

From the results of the study, it obtained the data of engineering drawing concept mastery especially 

orthogonal projection material in the control and experimental classes as shown in table 2. The data is 

used to calculate the N-Gain value which is a parameter to determine the improvement of student 
abilities. 

 

 
Table 2. Pre-test calculation results, post-test, and N-Gain mastery of orthogonal projection concepts 

Data Score 
  Class 

 

 

 

 

 

 

 
The value of mastery of concepts towards orthogonal projections (American projections and European 
projections) is displayed in the form of a diagram as shown in figure 2. 

 

Figure 2. Value of concepts mastery 
 

The discussion relates to mastery of concepts which are part of learning outcomes which are 

representations of increasing student competence by using Multimedia Animation Engineering Drawing 

(MMAED). The use of MMAED in engineering subjects can improve concepts mastery. If it reaches 
100, it is in the high category. Meanwhile, if it reaches 61.54, it is in the medium category. The average 

of concept mastery enhancement in orthogonal projection material is 80.68 in the high category. 

The use of Multimedia Animation Engineering Drawing (MMAED) can increase the value so that it 

reaches a high category because generally, animation can improve understanding or learning outcomes. 

Learning by using animation not only reads, but also sees (the text, still images, and moving images), 

  Control Experimental 
 Highest 50.00 65.00 

Pre Test Lowest 10.00 10.00 
 Average 25.28 33.16 
 High 70, 00 100.00 

Post-Test Lowest 30.00 75.00 
 Average 45.83 86.05 
 Highest 42.86 100.00 

N-Gain (%) Lowest 7.69 61.54 
 Average 27.64 80.68 
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and hears which cause increased mastery of the material several times [17]. , besides what is learned 
tends to be remembered longer [18]. Learning outcomes of what is learned with animation will be 

mastered deeper because it involves long-term memory (Long-term Memory) [19][20]. 

Real images in learning will have far better results. "An image is worth more from a thousand words ", 

refers to the impression that complex concepts can be conveyed with only one image [21]. The impact 
of the learning experience above has been shown to improve mastery of the concept to a high category. 

This is in accordance with the high relationship between learning media and learning objectives that 

state media in form of animation has a high relationship to learning concepts. More specifically, the use 
of multimedia animations in this study can improve engineering concept mastery, and this is consistent 

with what Falvo stated that Animation from the structure and process can help teachers convey the 

important scientific concepts [22]. 

The main outcome of education is learning concepts because concepts are foundation stones or builders 

thinking. Concepts are the basis for higher mental processes to formulate principles and generalizations. 

To solve a problem, a student must know the relevant rules, and these rules are based on the concepts 
he gets [23]. The concept itself as an abstraction that represents a class of objects, events, activities, or 

relationships that have the same attributes [23]. Mastery of concepts is characterized by following 

indicators: 1) on attributes, characterized by the existence of relevant attributes, including irrelevant 

attributes, 2) on relevance, characterized by the existence of links between existing attributes, 3) on 
clarity, concepts can be seen and concrete- concepts, or the concepts consist of other concepts such as 

abstract concepts, 4) on coverage, shown in a number of examples involved in the concept, 5) on 

grouping, concepts can differ in superordinate position and subordinate, 6) on accuracy, a concept 
concerning whether there is a set of rules to distinguish examples from other than examples from a 

concept, 7) on strength, a concept is determined by the extent to which people agree that the concept is 

important [23]. 

4. Conclusions 

Mastery of engineering drawing concepts, especially mastery of orthogonal projection concepts, each 

increases to reach a high category, using Multimedia Animation Engineering Drawing (MMAED). This 
enhancement is higher than using images media or handouts that reach the low category. Thus, 

Multimedia Animation Engineering Drawing (MMAED) has been proven to increase mastery of 

engineering drawing concept, especially orthogonal projection material up to high category. 
 

5. References 

[1] Y. Tao and K. Xu, “Reform and Innovation of ‘ Multimedia Technology and Application ’ 

Course,” in ICEMEET 2016, 2017, vol. 87, pp. 490–494. 

[2] Z. Wang and X. Zhan, “Research of the Development of Multimedia Key Technology,” in 

ICSNCE 2016, 2016, pp. 443–447. 

[3] C. Li and Hu. Xinxiang, “Discussion on Multimedia Teaching in Colleges and Universities,” in 
ICETMS 2013, 2013, pp. 1318–1319. 

[4] W. Zhang, “Thinking Of Multimedia Courseware And Teaching Innovation On Vocational 

Colleges,” in ICETIS 2014, 2014, pp. 587–591. 

[5] J. V Torkunova, “The Peculiarities of Qualitative Information, Analytical Maintenance 
Innovative and Educational Activity Technological Projection in Higher Educational 

Institution,” Life Sci. J., vol. 11, no. 8, 2014. 

[6] Baukal, J. . Charles E., Ausburn J., and Lynna, “Multimedia Category Preferences of Working 
Engineers,” Eur. J. Eng. Educ., vol. 41, no. 5, pp. 482–503, 2016. 

[7] A. Rhodes E., “The Effect of Teacher Designed Multimedia on Student Comprehension and 

Retention Rates within Introductory College Science Courses,” Kansas State University, 2013. 

[8] García-Rodicio and Héctor, “Support for Learning from Multimedia Explanations. A Comparison 
of Prompting, Signaling, and Questioning,” J. Educ. Comput. Res., vol. 50, no. 1, 2014. 

[9] P. Blikstein and M. Worsley, “Multimodal Learning Analytics and Education Data Mining : 



6 

 

 

IOP Conf. Series: Journal of Physics: Conf. Series 1179 (2019) 012039 doi:10.1088/1742-6596/1179/1/012039 

 

Using Computational Technologies to Measure Complex Learning Tasks Marcelo Worsley,” 

J. Learn. Anal., vol. 3, no. 2, pp. 220–238, 2016. 
[10] P. Katsioloudis, D. Dickerson, V. Jovanovic, and M. Jones, “Evaluation of Static vs. Dynamic 

Visualizations for Engineering Technology Students and Implications on Spatial Visualization 

Ability: A Quasi-Experimental Study,” Eng. Des. Graph. J., vol. 79, no. 1, 2015. 
[11] C.-C. Chiou, L.-C. Tien, and L.-T. Lee, “Effects on learning of multimedia animation combined 

with multidimensional concept maps computers and Education,” 2015. . 

[12] S. Z. Liao, J. H. Liang, and Y. D. Li, “Application of Multimedia Animation Technology in 
Learning Power Updating Knowledge,” Appl. Mech. Mater., pp. 239–240, 2012. 

[13] Z. M. Fratandha, A. Suherman, and M. Komaro, “Penggunaan multimedia animasi untuk 

meningkatkan kemampuan berpikir kritis dalam pembelajaran materi penguatan logam pada 
mata kuliah material teknik,” J. Mech. Eng. Educ., vol. 2, no. 2, pp. 312–322, 2015. 

[14] M. M. Hadibin, B. E. Purnama, and G. Kristianto, “PEMBANGUNAN MEDIA 

PEMBELAJARAN TEKNIK KOMPUTER JARINGAN KELAS X SEMSTER GANJIL 

PADA SEKOLAH MENENGAH,” Indones. J. Comput. Sci., vol. 9330, pp. 1–6, 2012. 
[15] Ariyano and A. Suherman, “Design of Multimedia Animation Metal Reinforcement to Improve 

Learning Quality,” in ICIEVE 2015, 2016, pp. 262–264. 

[16] R. R. Hake, “ANALYZING CHANGE/GAIN SCORES,” USA, 1999. 
[17] Munir, Kurikulum Berbasis Teknologi Informasi Dan Komunikasi. Bandung: Alfabeta, 2010. 
[18] Fadel C, “Multimodal learning through media: what the research says,” 2008. [Online]. Available: 

www.cisco.com/web/strategy/docs/education. 
[19] R. E. Mayer, “Applying the science of learning: evidence-based principles for the design of 

mutimedia instruction,” Am. Psychol., vol. 63, no. 8, pp. 760–769, 2008. 

[20] R. A. Berk, “Multimedia teaching with video clips: TV, movies, YouTube, ang mtvU in the 
college classroom,” Int. J. Technol. Teach. Learn., vol. 5, no. 1, pp. 1–21, 2009. 

[21] M. I. J. Nazir, R. H. Aftab, and P. V Ramachandra, “Skill development in multimedia based 

learning environment in higher education: an 173 operational model,” Int. J. Inf. Commun. 

Technol. Res., vol. 2, no. 11, pp. 820–828, 2012. 
[22] D. Falvo, “Animations and simulations for teaching and learning molecular cehmistry,” Int. J. 

Technol. Teach. Learn., vol. 4, no. 1, pp. 68–77, 2008. 

[23] R. W. Dahar, Teori-teori belajar dan pembelajaran. Jakarta: Erlangga, 2011. 

 

Acknowledgments 

This research was funded by the Inter-University Cooperation Research Grant (Research Cooperation 

between Universities / PKPT) from the Ministry of Research Technology and Higher Education 
(Kemenristekdikti), Republic of Indonesia. 

http://www.cisco.com/web/strategy/docs/education


 ICComSET 2018 - Payment Invoice 

 

 
 

ICComSET 2018 
The 1st International Conference on Computer, Science, Engineering 

and Technology 

Universitas Muhammadiyah Tasikmalaya/Tasikmalaya,   

27-28 November 2018 

Website: http://www.iccomset.umtas.ac.id 

Email: iccomset@umtas.ac.id 

Email: iccomset@umtas.ac.id 
 

 

 
 

Date: 10 Nov. 2018  
Payment Invoice 

 

Submission Title Application of Multimedia Animation Engineering Drawing (MMAED) for 
Vocational High School Students 

Authors Mujiarto1 *, A Djohar2, M Komaro2, AS Pratiwi3, T Muhammad4, M 
Sayuti5 

Registration Type Indonesian Presenter 

Payment Amount IDR 2,850,000 (Not Paid) 
 
 

Payment Account 

Bank Name Bank Syariah Mandiri 

Account Number 7142050476 

Account Holder LPPM UMTAS 

Info BSMDIDJAXXX 

Note that this document is NOT receipt of payment, please make the payment and then upload your 
payment proof to the online system. 

 

Best regards, 
 

 

 
 

Anggia Suci Pratiwi, M.Pd. 
ICComSET 2018 Finance Manager 

 

Konfrenzi.com - Conference Management System 

 
 
 
 
 

 
 1/1 

has 
bee

n 
rev
ie
we

d 
an
d 

acc
ept
ed 

to 
be 
pre
sen

ted 
at 
IC

Print this page 

http://www.iccomset.umtas.ac.id/
mailto:iccomset@umtas.ac.id
mailto:iccomset@umtas.ac.id


 ICComSET 2018 - Payment Receipt 

 

 

 

ICComSET 2020 
The 3rd International Conference on Computer, Science, Engineering 

and Technology 

Universitas Muhammadiyah Tasikmalaya/Virtually, 22 December 2020 

Website: http://www.3rdiccomset.umtas.ac.id 

Email: iccomset@umtas.ac.id 
 

 

 
 

Date: 10 Nov. 2018 
 

 
 

Payment Receipt 

 

 
The organizing committee of ICComSET 2018 acknowledges the following payment for registration fee, 

 
Abstract ID ABS-229 (Oral Presentation) 

Title "Application of Multimedia Animation Engineering Drawing (MMAED) for 

Vocational High School Students" 

Authors Mujiarto1 *, A Djohar2, M Komaro2, AS Pratiwi3, T Muhammad4, M Sayuti5 

Paid Amount IDR 2,850,000 

Paid By Mujiarto 

 

 
 

Thank You. 

Best regards, 

 

 

 

 

 

Anggia Suci Pratiwi, M.Pd. 
ICComSET 2018 Finance Manager 

 

Konfrenzi.com - Conference Management System 

 
 
 
 
 
 

 1/1 

has 
bee

n 
rev
ie

we
d 
an
d 

acc
ept
ed 

to 
be 
pre

sen
ted 
at 
IC

Co

Print this page 

http://www.3rdiccomset.umtas.ac.id/
mailto:iccomset@umtas.ac.id


 

 
 
 
 
 

 

Application of Multimedia Animation Engineering Drawing 

(MMAED) for Vocational High School Students 

 
Mujiarto1 *, A Djohar

2
, M Komaro2, AS Pratiwi3, T Muhammad4, M Sayuti5 

1Department of Mechanical Engineering, Universitas Muhammadiyah Tasikmalaya, 

Indonesia 
2Department of Mechanical Engineering, Faculty of Vocational Education and 
Technology, Universitas Pendidikan Indonesia, Indonesia 
3Department of Elementary Teacher Education, Universitas Muhammadiyah 

Tasikmalaya, Indonesia 
4Department of Information Technology Education, Universitas Muhammadiyah 
Tasikmalaya, Indonesia 
5Department of Vocational Teacher Education, Universitas Ahmad Dahlan, Indonesia 

 

mujiarto@umtas.ac.id 
 

Abstract. The use of animated multimedia in vocational schools in Indonesia is still not optimal, 

this is due to the lack of innovative teaching materials, especially multimedia-based instructional 

materials. This study aims to apply the results of the development of innovative teaching 

materials based on engineering animated image Multimedia for Vocational High Schools 

especially in the competence of Mechanical Engineering expertise. Meanwhile, the specific 

objectives to be achieved in this study are: (1) applying innovative teaching materials in the form 

of Multimedia Animation Engineering Drawing (MMAED) to improve vocational students’ 

competence. (2) Measuring the level of vocational students’ competence in engineering image 

material, especially orthogonal projection material. The method used in this application is using 

the Experimental method, namely by directly testing the product of Multimedia Animation 

Engineering Drawing (MMAED) to schools that have mechanical engineering competencies in 

Indonesia. From the application of Multimedia Animation Engineering Drawing (MMAED), 
students can increase their competencies in engineering material, especially orthogonal 

projection material. 

 

 
1. Introduction 

Traditional teaching methods are currently largely abandoned by many teachers because they make the 

learning process ineffective and inefficient for students [1]. The society development and technology 

advances make multimedia widely used in the world of education, so it plays an important role in human 

life today [2, 3]. The use of multimedia in teaching, especially through text, images, animation, sound, 
video, and interactive networks can stimulate student enthusiasm in learning effectively and efficiently 

and help with learning difficulties [4]. In modern economic and socio-cultural situations, the quality of 

education is a strategic factor in innovative developments in Russia. Higher education innovation in 
vocational schools is very important to do to answer the challenges of modernization and development 

based on the needs of modern reality [5]. Unlike the curriculum in Turkey, secondary schools use a 
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learning style consisting of visual, auditory and kinesthetic. The active role of students is important in 

applying this curriculum. 

In some machine drawing engineering vocational schools in Indonesia that were met by researchers, in 

general, the teaching system was still conventional. This means that the learning process is still teacher- 

centered, so that if the teacher does not enter to carry out learning then students only do the assignments 
given. Teachers who still have a lot of time to explain the assignments given will be discussed at the 

next meeting. However, from observations made by researchers, many teachers did not discuss the 

assignments given so that many students complained of not understanding the assigned material. 

Therefore, teaching media is needed in the form of innovative teaching materials to facilitate the 
achievement of learning objectives. 

The results of Baukal's research, Charles E., Ausburn J., & Lynna show that workers who continue their 

higher education state that they really like multimedia animation in delivering material [6].. This is 

supported by the results of Rhodes E. (2013) study in America that the students who study in the fields 
of science, technology, engineering, and mathematics stated that the use of multimedia animation and 

narrative greatly benefits students in learning compared to the use of static images and text [7]. The 

results of the García-Rodicio & Héctor study show that 97 undergraduate students learning about 

tectonic plates that use multimedia animation trigger students to think critically so students ask questions 
about the material delivered through multimedia animation [8]. 

Multimedia animation offers new insights into learning machine learning analysis techniques about 

student learning trajectories in the learning environment so students have more complex and open 
thinking [9]. This is supported by the results of the study of Katsioloudis, Dickerson, Jovanovic, & Jones 

that the use of multimedia animation in learning and teaching results in differences in the ability of better 

spatial visualization in mechanical engineering students [10]. 

Chiou, Tien, & Lee's research results state that animated multimedia teaching materials improve 

learning achievement, retention, and learning satisfaction better [11]. While the results of other studies 

conducted on electrical employees, training methods based on multimedia animation technology and 
equipped with computer software and database technology increased the efficiency of learning 

electricity employees and greatly reduced training costs [12]. In addition, the results of research by 

Fratandha, Suherman, & Komaro, showed that the use of multimedia animation was able to improve 

critical thinking skills in learning metal reinforcement materials in engineering material courses [13]. 
The results of the study by Hadibin, Purnama, & Kristianto, show that the use of learning media 

applications in network computer techniques makes the delivery of lessons more varied so that students 

are easier to understand the material, interesting, and not boring [14]. The difficulty of engineering 
students in engineering courses related to abstract learning material requires the instructor to make 

interactive learning media in the form of multimedia animation so that the learning material is easily 

understood by students [15] 

From several results of the research mentioned above that the use of multimedia animation has many 

advantages over conventional learning. These advantages include increasing student learning 

achievement, student learning satisfaction increases, students can learn independently. 

2. Methods 

The research method used is quasi-experimental research method (quasi-experiment). The design of the 

quasi-experimental study used was the research design of Nonequivalent Control Group Design. This is 
because the subject used is complex human and it is difficult to control internal and external factors that 

can affect variables. For this reason, this method is considered to have the stability to provide accurate 

information obtained and approach real experiment research whose conditions are difficult to fulfill in 
educational research. Experiments carried out in two classes, namely the experimental class using 

multimedia animation and control classes using media images. In the design of this study, there were 

two groups consisting of the experimental group and the control group. Both groups were given pre-test 



3 

 

 

IOP Conf. Series: Journal of Physics: Conf. Series 1179 (2019) 012039 doi:10.1088/1742-6596/1179/1/012039 

 

to find out the initial state, whether there is the difference between the experimental group and the 
control group. The design pattern in this study can be seen in the table 1. 

. 

 

 

 

 
 

Table1. Nonequivalent Control Group Discussion 
 

Group Prates Treatment post-test 

Experiment TE1 X TE2 

  Control TK1 Y TK2  

 
 

Description: 

TE1 / K1= Initial tests were given to students 
X = Learning using MMAED 

Y = Learning using pictures and handouts 

TE2 / K2= final Test given to students 
 

The two-mean difference test of the two samples was conducted to determine whether between the 

experimental group and the control group there were differences in N-Gain [16], namely: 

𝑁 − 𝐺𝑎i𝑛 = 
% 𝑎𝑐𝑡𝑢𝑎𝑙 𝑔𝑎i𝑛 

% 𝑝o𝑡e𝑛𝑡i𝑎𝑙 𝑔𝑎i𝑛 
= 

% 𝑠𝑘o𝑟 𝑝𝑎𝑠𝑐𝑎𝑡e𝑠 − % 𝑠𝑘o𝑟 𝑝𝑟𝑎𝑡e𝑠 

100 − % 𝑠𝑘o𝑟 𝑝𝑟𝑎𝑡e𝑠 
 

In this study also conducted descriptive N-Gain analysis using the N-Gain criteria according to Hake 

[16], namely: 1) Increase with "high gain", if > 0.7; 2) Increase with "moderate gain", if 0.7 > 𝑛 > 
0.3; 3) Increase with "low gain", if < 0.3. 

3. Results and Discussion 

Multimedia animation was applied to determine the students increase in mastering engineering drawing 

concept, especially the mastery of orthogonal projection concept in vocational high school students, 
especially mechanical engineering, as shown in figure 1. 
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Figure 1. Engineering Ani9mated Image Multimedia is applied to students 

From the results of the study, it obtained the data of engineering drawing concept mastery especially 

orthogonal projection material in the control and experimental classes as shown in table 2. The data is 

used to calculate the N-Gain value which is a parameter to determine the improvement of student 
abilities. 

 

 
Table 2. Pre-test calculation results, post-test, and N-Gain mastery of orthogonal projection concepts 

Data Score 
  Class 

 

 

 

 

 

 

 
The value of mastery of concepts towards orthogonal projections (American projections and European 
projections) is displayed in the form of a diagram as shown in figure 2. 

 

Figure 2. Value of concepts mastery 
 

The discussion relates to mastery of concepts which are part of learning outcomes which are 

representations of increasing student competence by using Multimedia Animation Engineering Drawing 

(MMAED). The use of MMAED in engineering subjects can improve concepts mastery. If it reaches 
100, it is in the high category. Meanwhile, if it reaches 61.54, it is in the medium category. The average 

of concept mastery enhancement in orthogonal projection material is 80.68 in the high category. 

The use of Multimedia Animation Engineering Drawing (MMAED) can increase the value so that it 

reaches a high category because generally, animation can improve understanding or learning outcomes. 

Learning by using animation not only reads, but also sees (the text, still images, and moving images), 

  Control Experimental 
 Highest 50.00 65.00 

Pre Test Lowest 10.00 10.00 
 Average 25.28 33.16 
 High 70, 00 100.00 

Post-Test Lowest 30.00 75.00 
 Average 45.83 86.05 
 Highest 42.86 100.00 

N-Gain (%) Lowest 7.69 61.54 
 Average 27.64 80.68 
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and hears which cause increased mastery of the material several times [17]. , besides what is learned 
tends to be remembered longer [18]. Learning outcomes of what is learned with animation will be 

mastered deeper because it involves long-term memory (Long-term Memory) [19][20]. 

Real images in learning will have far better results. "An image is worth more from a thousand words ", 

refers to the impression that complex concepts can be conveyed with only one image [21]. The impact 
of the learning experience above has been shown to improve mastery of the concept to a high category. 

This is in accordance with the high relationship between learning media and learning objectives that 

state media in form of animation has a high relationship to learning concepts. More specifically, the use 
of multimedia animations in this study can improve engineering concept mastery, and this is consistent 

with what Falvo stated that Animation from the structure and process can help teachers convey the 

important scientific concepts [22]. 

The main outcome of education is learning concepts because concepts are foundation stones or builders 

thinking. Concepts are the basis for higher mental processes to formulate principles and generalizations. 

To solve a problem, a student must know the relevant rules, and these rules are based on the concepts 
he gets [23]. The concept itself as an abstraction that represents a class of objects, events, activities, or 

relationships that have the same attributes [23]. Mastery of concepts is characterized by following 

indicators: 1) on attributes, characterized by the existence of relevant attributes, including irrelevant 

attributes, 2) on relevance, characterized by the existence of links between existing attributes, 3) on 
clarity, concepts can be seen and concrete- concepts, or the concepts consist of other concepts such as 

abstract concepts, 4) on coverage, shown in a number of examples involved in the concept, 5) on 

grouping, concepts can differ in superordinate position and subordinate, 6) on accuracy, a concept 
concerning whether there is a set of rules to distinguish examples from other than examples from a 

concept, 7) on strength, a concept is determined by the extent to which people agree that the concept is 

important [23]. 

4. Conclusions 

Mastery of engineering drawing concepts, especially mastery of orthogonal projection concepts, each 

increases to reach a high category, using Multimedia Animation Engineering Drawing (MMAED). This 
enhancement is higher than using images media or handouts that reach the low category. Thus, 

Multimedia Animation Engineering Drawing (MMAED) has been proven to increase mastery of 

engineering drawing concept, especially orthogonal projection material up to high category. 
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Abstract. The use of animated multimedia in vocational schools in Indonesia is still not optimal, 

this is due to the lack of innovative teaching materials, especially multimedia-based instructional 

materials. This study aims to apply the results of the development of innovative teaching 

materials based on engineering animated image Multimedia for Vocational High Schools 

especially in the competence of Mechanical Engineering expertise. Meanwhile, the specific 

objectives to be achieved in this study are: (1) applying innovative teaching materials in the form 

of Multimedia Animation Engineering Drawing (MMAED) to improve vocational students’ 

competence. (2) Measuring the level of vocational students’ competence in engineering image 

material, especially orthogonal projection material. The method used in this application is using 

the Experimental method, namely by directly testing the product of Multimedia Animation 

Engineering Drawing (MMAED) to schools that have mechanical engineering competencies in 

Indonesia. From the application of Multimedia Animation Engineering Drawing (MMAED), 

students can increase their competencies in engineering material, especially orthogonal 

projection material. 

1. Introduction 

Traditional teaching methods are currently largely abandoned by many teachers because they make the 

learning process ineffective and inefficient for students [1]. The society development and technology 

advances make multimedia widely used in the world of education, so it plays an important role in human 

life today [2, 3]. The use of multimedia in teaching, especially through text, images, animation, sound, 

video, and interactive networks can stimulate student enthusiasm in learning effectively and efficiently 

and help with learning difficulties [4]. In modern economic and socio-cultural situations, the quality of 

education is a strategic factor in innovative developments in Russia. Higher education innovation in 

vocational schools is very important to do to answer the challenges of modernization and development 

based on the needs of modern reality [5]. Unlike the curriculum in Turkey, secondary schools use a 
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learning style consisting of visual, auditory and kinesthetic. The active role of students is important in 

applying this curriculum.  

In some machine drawing engineering vocational schools in Indonesia that were met by researchers, in 

general, the teaching system was still conventional. This means that the learning process is still teacher-

centered, so that if the teacher does not enter to carry out learning then students only do the assignments 

given. Teachers who still have a lot of time to explain the assignments given will be discussed at the 

next meeting. However, from observations made by researchers, many teachers did not discuss the 

assignments given so that many students complained of not understanding the assigned material. 

Therefore, teaching media is needed in the form of innovative teaching materials to facilitate the 

achievement of learning objectives. 

The results of Baukal's research, Charles E., Ausburn J., & Lynna  show that workers who continue their 

higher education state that they really like multimedia animation in delivering material [6].. This is 

supported by the results of Rhodes E. (2013) study in America that the students who study in the fields 

of science, technology, engineering, and mathematics stated that the use of multimedia animation and 

narrative greatly benefits students in learning compared to the use of static images and text [7]. The 

results of the García-Rodicio & Héctor study show that 97 undergraduate students learning about 

tectonic plates that use multimedia animation trigger students to think critically so students ask questions 

about the material delivered through multimedia animation [8]. 

Multimedia animation offers new insights into learning machine learning analysis techniques about 

student learning trajectories in the learning environment so students have more complex and open 

thinking [9]. This is supported by the results of the study of Katsioloudis, Dickerson, Jovanovic, & Jones 

that the use of multimedia animation in learning and teaching results in differences in the ability of better 

spatial visualization in mechanical engineering students [10]. 

Chiou, Tien, & Lee's  research results state that animated multimedia teaching materials improve 

learning achievement, retention, and learning satisfaction better [11]. While the results of other studies 

conducted on electrical employees, training methods based on multimedia animation technology and 

equipped with computer software and database technology increased the efficiency of learning 

electricity employees and greatly reduced training costs [12]. In addition, the results of research by 

Fratandha, Suherman, & Komaro, showed that the use of multimedia animation was able to improve 

critical thinking skills in learning metal reinforcement materials in engineering material courses [13]. 

The results of the study by Hadibin, Purnama, & Kristianto, show that the use of learning media 

applications in network computer techniques makes the delivery of lessons more varied so that students 

are easier to understand the material, interesting, and not boring [14]. The difficulty of engineering 

students in engineering courses related to abstract learning material requires the instructor to make 

interactive learning media in the form of multimedia animation so that the learning material is easily 

understood by students [15] 

From several results of the research mentioned above that the use of multimedia animation has many 

advantages over conventional learning. These advantages include increasing student learning 

achievement, student learning satisfaction increases, students can learn independently. 

2. Methods 

The research method used is quasi-experimental research method (quasi-experiment). The design of the 

quasi-experimental study used was the research design of Nonequivalent Control Group Design. This is 

because the subject used is complex human and it is difficult to control internal and external factors that 

can affect variables. For this reason, this method is considered to have the stability to provide accurate 

information obtained and approach real experiment research whose conditions are difficult to fulfill in 

educational research. Experiments carried out in two classes, namely the experimental class using 

multimedia animation and control classes using media images. In the design of this study, there were 

two groups consisting of the experimental group and the control group. Both groups were given pre-test 
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to find out the initial state, whether there is the difference between the experimental group and the 

control group. The design pattern in this study can be seen in the table 1.  

. 

 

 

 

Table1. Nonequivalent Control Group Discussion 

Group Prates Treatment post-test 

Experiment TE1 X TE2 

Control TK1 Y TK2 

 

Description: 

TE1 / K1= Initial tests were given to students 

X = Learning using MMAED 

Y = Learning using pictures and handouts 

TE2 / K2= final Test given to students 

 

The two-mean difference test of the two samples was conducted to determine whether between the 

experimental group and the control group there were differences in N-Gain [16], namely: 

� − ���� =
 % �
���
 ����

% ��������
 ����
=

% ���� ���
���� − % ���� ������ 

100 − % ���� ������
 

In this study also conducted descriptive N-Gain analysis using the N-Gain criteria according to Hake 

[16], namely: 1) Increase with "high gain", if >  0.7; 2) Increase with "moderate gain", if 0.7 >  � >

 0.3; 3) Increase with "low gain", if < 0.3. 

3.  Results and Discussion 

Multimedia animation was applied to determine the students increase in mastering engineering drawing 

concept, especially the mastery of orthogonal projection concept in vocational high school students, 

especially mechanical engineering, as shown in figure 1. 
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Figure 1. Engineering Ani9mated Image Multimedia is applied to students 

From the results of the study, it obtained the data of  engineering drawing concept mastery especially 

orthogonal projection material in the control and experimental classes as shown in table 2. The data is 

used to calculate the N-Gain value which is a parameter to determine the improvement of student 

abilities. 

 

Table 2. Pre-test calculation results, post-test, and N-Gain  mastery of orthogonal projection concepts 

Data Score 
Class 

Control Experimental 

Pre Test 

Highest 50.00 65.00 

Lowest 10.00 10.00 

Average 25.28 33.16 

Post-Test 

High 70, 00 100.00 

Lowest 30.00 75.00 

Average 45.83 86.05 

N-Gain (%) 

Highest 42.86 100.00 

Lowest 7.69 61.54 

Average 27.64 80.68 

 

The value of mastery of concepts towards orthogonal projections (American projections and European 

projections) is displayed in the form of a diagram as shown in figure 2. 

 

 

 

 

 

 

 

 

 

 

Figure 2. Value of concepts mastery  

The discussion relates to mastery of concepts which are part of learning outcomes which are 

representations of increasing student competence by using Multimedia Animation Engineering Drawing 

(MMAED). The use of MMAED in engineering subjects can improve concepts mastery. If it reaches 

100, it is in the high category. Meanwhile, if it reaches 61.54, it is in the medium category. The average 

of concept mastery enhancement in orthogonal projection material is 80.68 in the high category. 

The use of Multimedia Animation Engineering Drawing (MMAED) can increase the value so that it 

reaches a high category because generally, animation can improve understanding or learning outcomes. 

Learning by using animation not only reads, but also sees (the text, still images, and moving images), 



ICCOMSET 2018

IOP Conf. Series: Journal of Physics: Conf. Series 1179 (2019) 012039

IOP Publishing

doi:10.1088/1742-6596/1179/1/012039

5

and hears which cause increased mastery of the material several times [17]. , besides what is learned 

tends to be remembered longer [18]. Learning outcomes of what is learned with animation will be 

mastered deeper because it involves long-term memory (Long-term Memory) [19][20].  

Real images in learning will have far better results. "An image is worth more from a thousand words ", 

refers to the impression that complex concepts can be conveyed with only one image [21]. The impact 

of the learning experience above has been shown to improve mastery of the concept to a high category. 

This is in accordance with the high relationship between learning media and learning objectives that 

state media in form of animation has a high relationship to learning concepts. More specifically, the use 

of multimedia animations in this study can improve engineering concept mastery, and this is consistent 

with what Falvo stated that Animation from the structure and process can help teachers convey the 

important scientific concepts [22]. 

The main outcome of education is learning concepts because concepts are foundation stones or builders 

thinking. Concepts are the basis for higher mental processes to formulate principles and generalizations. 

To solve a problem, a student must know the relevant rules, and these rules are based on the concepts 

he gets [23]. The concept itself as an abstraction that represents a class of objects, events, activities, or 

relationships that have the same attributes [23]. Mastery of concepts is characterized by following 

indicators: 1) on attributes, characterized by the existence of relevant attributes, including irrelevant 

attributes, 2) on relevance, characterized by the existence of links between existing attributes, 3) on 

clarity, concepts can be seen and concrete- concepts, or the concepts consist of other concepts such as 

abstract concepts, 4) on coverage, shown in a number of examples involved in the concept, 5) on 

grouping, concepts can differ in superordinate position and subordinate, 6) on accuracy, a concept 

concerning whether there is a set of rules to distinguish examples from other than examples from a 

concept, 7) on strength, a concept is determined by the extent to which people agree that the concept is 

important [23]. 

4. Conclusions 

Mastery of engineering drawing concepts, especially mastery of orthogonal projection concepts, each 

increases to reach a high category, using Multimedia Animation Engineering Drawing (MMAED). This 

enhancement is higher than using images media or handouts that reach the low category. Thus, 

Multimedia Animation Engineering Drawing (MMAED) has been proven to increase mastery of 

engineering drawing concept, especially orthogonal projection material up to high category. 
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