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 This community service is an implementation of science in the field of 
Design / Engineering, especially 3D object design. The Indonesian 
creative industry sees great opportunities with 3D design. This is 
closely related to the development of information technology that is 
increasing every year. Knowing how to create 3D objects will open up 
job opportunities for the current generation. In addition, it is also one 
way to attract scientific interests to the University level, especially in 
the Mechanical Engineering Department. In facing increasingly fierce 
global competition, it is very necessary The purpose of this community 
service program is to provide training in creating 3D objects to 
vocational school students because there is no comprehensive training 
on the process of creating 3D objects and their supporting tools. as an 
effort to improve design skills and also at the same time capture 
students' interests and talents to be able to learn early about one of the 
sciences in the Mechanical Engineering Department. 3D object design 
begins with how to create 3D objects with website-based Onshape3d. 
Onshape3d with a website was chosen because it is open source or free. 
Onshape3d's ability to create 3D objects and create 3D animations 
has long been recognized, because it is open source. To prevent 
creativity support from becoming a burden, it is hoped that this will 
become a source of innovation for participants. To assess the 
effectiveness of the training, student understanding was evaluated 
through Quizizz before the pre-test and after the post-test of the 
activity. The pre-test results showed that students' initial 
understanding of 3D design concepts and CAD software was still 
relatively low, with an average score of 45%. Their knowledge was 
still limited to the basic functions of modeling software. After the 
training, the post-test evaluation showed a significant improvement: 
the average score jumped to 76%, reflecting a better understanding of 
3D design concepts and skills in using OnShape 3D. 

This is an open access article under the CC–BY-SA license.    
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A. INTRODUCTION 

With the development of information technology, more and more people understand 
how important computers are for their work. Currently, advances in computer technology 
have brought major changes in various fields, such as media, advertising, media, and culture 
(Maynard et al, 2005; Selwyn, 2007; Sun DW, 2016). The world of animation and design has 
developed along with the progress of information technology, not just computer desktop 
applications (Mahendra, 2016; Bentelu et al, 2016; Ulva, 2022; Cahyani, 2022; Fitrihana, 2022). 
As we know now, business needs are never limited, such as the need for visual 
communication. Television media, which can show moving images of the activities of living 
creatures, humans, or animals, has become popular since animation became very popular 
(Nengsi, 2015). Animation is preferred over still or motionless photos because it can arouse 
the enthusiasm and emotions of the audience (Rall, 2017; Staley, 2015). Animation techniques 
have existed in almost all media such as television, film, and computers. Because animation 
is a creative industry that requires a lot of labor, Indonesia has many opportunities for 
development (Limano, 2021; Dukut, 2019; Novani et al, 2023; Nurjati et al, 2020). In addition, 
the diversity and richness of Indonesian culture add additional value to animated stories 
(Rachmawati, 2023). 3D object creation training is provided to vocational school students to 
learn how to create 3D objects more easily. In designing 3D objects, various tools or software 
can be used, one of which is using the website-based Onshape3d (Ang et al, 2017). The 
Onshape3d 3D Design Program is widely used because it is open source or free. Website-
based Onshape3d is widely used in the industrial world engaged in the design sector (Nasir 
et al, 2018; Villar, 2021; Plowman, 2016; Wong et al, 2015). In addition, Onshape3d is relatively 
easy to use because it displays attractive features for users (Hendriyani, Y; Amrizal, VA, 2019; 
Caudron et al, 2016). The screen display on Onshape3d can be seen in Figure 1. Onshape3d's 
capabilities in the design and rendering process are beyond doubt. The results of 3D object 
designs using Onshape3d can also be printed using 3D Print with accurate results (Ding et al, 
2022; Van Mourik et al, 2014; Hosen et al 2019; Magdalena et al, 2021). 

 

Figure 1. User interface at Onshape 3D 

One of the vocational schools ready to support character education is SMK Negeri 
JATENG in Semarang which has a vision of Quality, Credible, Competent, and Character-
Based Education (See Figure 2). This vocational school is located at Jl. Brotojoyo No. 1, 
Plombokan, North Semarang District, Semarang City, Central Java. SMKN Jateng in 
Semarang was established to increase the Gross Partition Rate (APK) and primarily to reduce 
poverty in Central Java through education. SMKN Jateng in Semarang uses a boarding system 
and students must come from underprivileged families from all over Central Java. Therefore, 
in the learning process, in order to produce competent and character-based graduates, SMKN 
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Jateng in Semarang, needs to improve student competencies, especially in designing a product 
or work that can be modeled. 

 

Figure 2. SMKN Jateng Semarang 

Based on discussions with the principal and teacher representatives at a Central Java 
State Vocational High School in Semarang via WhatsApp, many students still lack a clear 
understanding of their interests and talents. Vocational high school education should prepare 
students for their interests and prepare them for higher education. Furthermore, given the 
increasingly competitive workforce, students must develop not only hard skills but also soft 
skills. Therefore, specialized training is needed to enhance skills and prepare them for higher 
education (university). Furthermore, it can also serve as capital to open business opportunities 
(entrepreneurship) in relation to the competencies of students at a Central Java State 
Vocational High School in Semarang. According to one of the curriculum teachers at a Central 
Java State Vocational High School in Semarang, the potential that can still be explored in 
students is fostering their creativity. The vocational high school curriculum also needs to 
include training specifically to foster student creativity. For example, training in design that 
encompasses not only 2D but also 3D visuals. This is to enable students to hone their creative 
thinking, enabling them to compete after graduation at Central Java State Vocational Schools 
in Semarang. However, the challenge facing Central Java State Vocational Schools in 
Semarang is the lack of competent human resources to develop or provide design training to 
students. Therefore, this training activity presents an excellent opportunity. 

PROBLEM  

Based on discussions with partners, several factors hinder the development of student 
competencies, including: 

1) Students at Central Java State Vocational Schools in Semarang do not yet understand their 
interests and talents, requiring stimulating activities in the form of training and workshops. 

2) The lack of facilities at Central Java State Vocational Schools in Semarang, including 
adequate device specifications, can hinder the learning process in 3D model design. 

3) Central Java State Vocational Schools in Semarang have limited educators proficient in the 
use of the latest technology software. Multimedia teachers must be proficient in using the 
latest technology software to create and design 3D object animations that align with 
technological advances. 
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4) Students are not yet aware of the vast career opportunities and opportunities for early 
learning to prepare for university, particularly in the Mechanical Engineering Department. 

5) Central Java State Vocational Schools in Semarang lack adequate guidance and direction 
for learning 3D modeling, so students do not receive adequate support to help them 
understand 3D modeling design and animation. This situation can lead to students facing 
problems and difficulties while learning 3D modeling. 

PROBLEM SOLUTION 

Based on the partners' problems, concrete actions are needed to find solutions, as 
outlined in Table 1. 

Table 1. Problem Solutions and Target Outcomes 

No Aspect Problem Solution Assets to be Granted 

1. Curriculum 3D design materials 

have not been 

integrated with the 

use of web-based 

software 

3D design materials 

have not been 

integrated with the use 

of web-based software 

Onshape3D learning 

modules, syllabi, and 

lesson plans (RPP) 

should be tailored to 

the needs of 

vocational schools. 

2. Accessibility Limited computer 

hardware and 

adequate 

specifications in 

schools 

Ensure laboratory 

facilities are equipped 

with adequate 

equipment. 

Computers/laptops 

with supporting 

specifications, and 

additional equipment 

such as projectors for 

presentations. 

3. Teacher 

Competence 

Teachers lack mastery 

of web-based 3D 

design technologies 

like Onshape3D 

Conduct workshops 

and training to improve 

teacher competency in 

using Onshape3D 

Onshape3D training 

certification for 

teachers, training 

guides, and practice 

modules should be 

provided. 

4.  Student 

Motivation 

Lack of student 

motivation in 

learning 3D design 

due to perceived 

difficulty 

Implement project-

based learning methods 

that are engaging and 

relevant to industry 

needs 

Project-based case 

studies, inspiring 3D 

design examples, and 

awards for students 

with the best results 

(certificates or prizes). 
 

B. METHODS 

This community service program is implemented using various methods to achieve the 
desired output targets effectively and efficiently. Some of the methods used include lectures, 
demonstrations, hands-on practice, and mentoring. 

The choice of method is tailored to the material and objectives to be achieved. 
Informational or theoretical material is delivered through lectures or socialization. However, 
practical material, such as how to operate machinery or how to market products online, is 
delivered through demonstrations, hands-on practice, and mentoring with partner vocational 
schools in Central Java (Central Java) in Semarang. 
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1. Lectures 

Theoretical material can be delivered through lectures. Theoretical material includes the 
reasons for learning web-based 3D modeling using Onshape3d, how to design a good model, 
what Onshape3d is, why use Onshape3d, how to use Onshape3d, and the advantages of web-
based 3D modeling. 

2. Demonstration 

In this activity, the implementation team demonstrates how to use Onshape3d, 
including the tools used, how to use the features within Onshape3d, how to compose initial 
drawings, edit models, render models, and save models from Onshape3d. 

3. Hands-On Practice 

In this activity, students practice directly by preparing tools and materials, opening the 
Onshape3d webpage, creating an initial design, converting 2D to 3D, editing the model using 
Onshape3d, rendering the model, and saving the 3D model from Onshape3d. If any steps are 
not yet completed, ongoing mentoring is required. 

4. Mentoring 

The mentoring method is implemented with the target as a partner or subject. The 
implementation team acts as a mentor, with the intention of being the primary actor, so there 
is no dependence on the implementation team. Initially, they are given examples, instructed 
to practice, and finally, they are released, but still given supervision and guidance because 
they are still learning. Once they have achieved sufficient skills, they can be released so they 
can become independent. In other words, this activity is community empowerment with a 
bottom-up approach. Mentoring is provided through a WhatsApp group. This assistance aims 
to address teachers' challenges in creating 3D model designs using the web-based Onshape3d. 

To determine the success of the community service program, an evaluation is 
conducted. The evaluation is conducted in three stages: before, during, and after the activity. 
The pre-activity evaluation serves as a comparison, reflecting the initial conditions of the 
activity partners, such as their knowledge, skills, and responses. The evaluation during the 
activity aims to determine the motivation and intensity of the target audience's involvement 
in the activity. The evaluation at the end of the activity is conducted to determine the extent 
to which the established activity objectives have been achieved. The benchmark for success is 
if the program's output targets related to the partners are achieved by at least 75 percent.  

 

 

C. RESULTS AND DISCUSSION 

The community service activities that have been carried out include providing 
reinforcement of 3D model design learning by utilizing website-based Onshape 3D to 
students of SMKN Jateng in Semarang. The team of lecturers provided training to improve 
student competency in the field of 3D design and at the same time to strengthen students' 
understanding of modern CAD technology that can be accessed online. This activity also 
serves as a means to capture student interest in the Mechanical Engineering department. 
Documentation of the activities can be seen in Figures 3, 4 and 5. As well as the visual 
appearance of the Website-based Onshape3D can be seen in Figure 6. 
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Figure 3. Presentation of basic material on 3D object models to students of 

SMKN Jateng Semarang 
 

 
Figure 4. Documentation of students and teachers at SMKN Jateng Semarang 

 

     
                                                      (a)                                                   (b) 

Figure 5. Documentation of the symbolic handover of souvenirs and training modules at 
SMKN Jateng Semarang: (a) Teacher Representatives, (b) Student Representatives 

 

 
Figure 6. Onshape3D Website-based view for designing 3D model objects 
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Vocational high school students successfully mastered the use of the web-based 
OnShape3D platform and were able to independently design simple models. Their skills 
developed rapidly from understanding the Onshape3D interface, creating 2D sketches such 
as lines, circles, and other shapes, to transforming them into 3D objects using the extrude, 
revolve, and sweep features. They were even able to create a detailed screw model using the 
helix and sweep features, which require precision and a good understanding of 3D geometry. 
Their enthusiasm was clearly visible when experimenting with various tools and features, 
making the learning process feel more creative and interactive. 

Implementing Onshape3D in 3D design learning offers several advantages over 
traditional software. First, this platform doesn't require high computer specifications because 
the entire design process is conducted online. Second, an automatic save system ensures every 
progress is secure without the risk of data loss. Third, flexible access from various devices, 
from computers to smartphones, allows students to design and review at any time. These 
advantages are clearly visible in Figure 7. 

 

 
Figure 7. Documentation of the results of creating a 3D model object from one 

of the students 
 
To assess the effectiveness of the training, students' understanding was evaluated 

through Quizizz before the pre-test and after the post-test of the activity. The pre-test results 
showed that students' initial understanding of 3D design concepts and CAD software was still 
relatively low, with an average score of 45%. Their knowledge was still limited to the basic 
functions of modeling software. After the training, the post-test evaluation showed a 
significant improvement: the average score jumped to 76%, reflecting a better understanding 
of 3D design concepts and skills in using OnShape 3D. A summary of these results can be seen 
in Table 2. In this case, vocational high school students were already able to operate Onshape 
3D and create a simple model but needed further in-depth study to hone their skills in using 
web-based design at several more complex design levels. 

  
Table 2. Table of Student Understanding 

 

We then submitted an IPR for this community service activity in the form of a video 
documentary of the community service activity. The application process has been completed, 
and a Creation Registration Letter has been issued by the Minister of Law and Human Rights, 
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Director General of Intellectual Property, Director of Copyright and Industrial Design with 
registration number "EC002025146273". Evidence of the IPR output can be seen in Figure 8. 

 

Figure 8. IPR Output (Community Service Activity Documentary Video) 

Another output that has been achieved is documentation of the implementation of 
community service presented in video format. Evidence of the results of the video 
implementation can be seen in Figure 9. 
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Figure 8. Output Video in Youtube 

Link: https://youtu.be/RKDVi4LUwag?si=-H2UEDMXXDpX7skm  

D. CONCLUSION 

Community service activities for lecturers were conducted in partnership with students 
from Central Java State Vocational High Schools. This activity involved website-based 3D 
modeling training and a competency test for the students. 

To assess the effectiveness of the training, student understanding was evaluated using 
Quizizz before and after the activity's post-test. The pre-test results indicated that students' 
initial understanding of 3D design concepts and CAD software was relatively low, with an 
average score of 45%. Their knowledge was still limited to the basic functions of modeling 
software. After the training, the post-test evaluation showed a significant improvement: the 
average score jumped to 76%, reflecting a better understanding of 3D design concepts and 
skills in using OnShape 3D. 

Suggestions for this program include strengthening student competency through 
technology-based, computer-aided design skills, implemented in more realistic case studies 
that can be directly utilized by students at Central Java State Vocational High Schools. This 
allows students to directly experience the impact and further enhance their competencies. 
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