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Conventional versus 
novel approach



Teaching engineering drawing / graphics

▪ Starting with 2D projections and asking students to visualize parts in 3D. Many 
students find this difficult.

▪ Too much focus is on theory and not on real world applications.

▪ Students from circuit branches (Computer Science, Electronics & Communication, 
Electrical) do not relate to the content. 

The conventional approach



Teaching engineering drawing / graphics

▪ Start with 3D modeling using Autodesk® Fusion 360®.

▪ 2D projections are automatically generated. This makes it easy for students to grasp 
the concepts.

▪ The concepts are taught using multidisciplinary case studies.

▪ A problem-based learning pedagogy is adopted.

▪ Hands-on experiential learning from day one.

The new method



Example - screw jack
3D model of screw jack in Fusion 360 and 2D projections / isometric view obtained



Novelty

▪ Application: New method for use by faculty and students. AICTE can use it in faculty 
development programs for engineering and polytechnic faculty.

▪ 3D modeling: Uses 3D modeling to teach all concepts right at the outset.

▪ Industrial standards: Students are exposed to latest technology that industry is using 
in product development.

▪ Technology: Harnesses the power of multimedia technology to bring diversity in 
pedagogies, such as e-learning content, videos, animations, etc.

▪ Pedagogy: The new approach uses the principles of ‘outcome-based education’ and 
‘problem-based learning’. 



Learning management 
system



Lorem Ipsum Dolor SitUTS Learning Center

The learning content developed by the team is 
integrated into UTS Learning Center which is a 
Learning Management System (LMS). This LMS 
can be used for deploying eBooks and other online 
learning content for use by in a self-paced 
learning mode. 

The LMS is developed by Universal Technical 
Systems, Inc. (UTS). UTS is part of a family of 
companies, including Universal Technical 
Systems, in US, UK, and India.

Some other engineering software from UTS are TK 
Solver and Galaxy.



Lorem Ipsum Dolor SitScreenshot of UTS Learning Center



Lorem Ipsum Dolor SitScreenshot of UTS Learning Center



Student and faculty 
feedback



A sample of 18 students. Students used new 
content in a laboratory 

on campus.

Prominent statements:
▪ Easier visualization.
▪ Provides an answer 

to the question “why 
do we need to learn 
this?”

▪ Effective approach.

Group 1 - feedback
Students who have completed first year using traditional method of Engineering Drawing

Key observations



Lorem Ipsum Dolor SitGroup 1 - observations
Results of survey

Statement

This new approach to Engineering 
Graphics is completely different from 
what I experienced when I learnt this 
subject earlier.

58%

42%

0%

0%
Strongly

Agree

Agree

Disagree

Strongly

Disagree



Group 1 - other significant responses

▪ “Very helpful for learning projection of points and lines, as it was difficult using the old 
approach to visualize without 3D models”.

▪ “The concepts were made easy to understand with the help of illustrations and 
activities”.

▪ “Helps in describing everything with a reference, which leads to better communication 
of design ideas”.

▪ “It took some time for me to understand the flow of the learning material”. 

▪ “Fusion 360 is very easy to learn for beginners”.

▪ “This method is helpful and intuitive for anyone learning CAD as a beginner. Giving 
open-ended assignments will be helpful”.



89% 58% 100%

Balance

The theoretical 
concepts and 

practical 
exercises were 
well-balanced.

Practical

The questions / 
problems related 

to practical 
applications 

were excellent.

Visualization

The module 
helped me 

visualize and 
relate to the 

topic at hand.

Quality

The overall 
quality of the 

learning 
experience is 

excellent.

Group 1 - other key observations

89%



A sample of 12 students. Students used new 
content in a laboratory 

on campus.

Prominent statements:
▪ Videos were useful in 

grasping the 
software.

▪ Subtitles needed.
▪ The content was a 

little hard initially 
but was easy to use 
later.

Group 2 - feedback
New students with no prior exposure to Engineering Drawing

Key observations



Lorem Ipsum Dolor SitGroup 2 - observations
Results of survey

Statement 

I was able to follow the instructions and 
material provided easily, without any 
ambiguity or confusion.

42%

42%

16%

0%
Strongly

Agree

Agree

Disagree

Strongly

Disagree



Lorem Ipsum Dolor SitGroup 2 - observations
Results of survey

Statement 

I was able to grasp the topic at hand and 
visualize each step easily.

58%
17%

17%

8%
Strongly

Agree

Agree

Disagree

Strongly

Disagree



92% 91% 75%

Balance

The theoretical 
concepts and 

practical 
exercises were 
well-balanced.

Practical

The questions / 
problems related 

to practical 
applications 

were excellent.

Impetus

The module has 
created an 

interest in me to 
learn more about 
the topic at hand.

Quality

The overall 
quality of the 

learning 
experience is 

excellent.

Group 2 - other key observations

91%



A sample of 20 members 
of faculty.

Feedback was obtained 
in a laboratory on 

campus.

Prominent statements:
▪ Engaging content. 

Provides  for 
effective self-paced 
learning.

▪ Effective pedagogy.
▪ Enables better 

visualization of the 
underlying concepts.

Group 3 - feedback
Teaching faculty from various departments

Key observations



Lorem Ipsum Dolor SitGroup 3 - observations
Results of survey

Statement 

The approach followed in this module was 
completely different from what I experienced 
when I learnt this subject earlier.

60%

40%

0%

0%

Strongly

Agree

Agree

Disagree

Strongly

Disagree



94% 69% 72%

Balance

The theoretical 
concepts and 

practical 
exercises were 
well-balanced.

Practical

The questions / 
problems related 

to practical 
applications 

were excellent.

Visualization

The module 
helped me 

visualize and 
relate to the 

topic at hand.

Quality

The overall 
quality of the 

learning 
experience is 

excellent.

Group 3 - other key observations

62%



Group 3 - other significant responses

▪ “The content was in a proper flow for students to understand. Specifically, the 
explanation of the theory and the ‘learning by doing’ concept is good”.

▪ “Graphical design and modeling can be understood easily by the students because of 
the visualization approach adopted”.

▪ “The drawback of classroom teaching is overcome. Students can go through the video 
multiple times based on their own pace”.

▪ “This type of learning promotes interdisciplinary collaboration in learning and 
promotes application in many fields”.

▪ “The overall content of this module is well developed. It would be better if the 
sketches provided are of more clarity”.



Development of the new 
approach



Lorem Ipsum Dolor SitDevelopment of the new 
approach 

The new approach was developed at St. 
Joseph Engineering College - Mangaluru 
(SJEC) in the southern state of Karnataka, 
India.  

The eLearning content was developed by a 
team of six faculty from the Department of 
Mechanical Engineering at SJEC in 
collaboration with Autodesk and UTS Inc.



Syllabus



Syllabus

Module 1: Introduction to Engineering Graphics and 3D Modeling

Students realize the significance of 3D modeling. They develop working knowledge on 
Autodesk® Fusion 360®. They also learn prototyping using 3D printer.

Module 2: Orthographic Projections of Points and Lines in 3D

Students understand orthographic projections. They learn to develop projections from 
3D models.

Module 3: Orthographic Projections of Planes and Solids in 3D

Students develop 3D models of real-world applications of planes and solids and obtain 
their 2D projections.



Syllabus

Module 4: Isometric Projections in 3D

Students develop isometric projections from 3D models of solids. 

Module 5: Development of lateral surfaces

Students develop lateral surfaces of right regular prisms, cylinders, pyramids and cones. 



Sample content



Impetus video - 1
Introduction to Engineering Graphics  - screenshots 
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Problem statement: A tennis ball kept on a table 
is at 100 cm from the front wall, 80 cm from the 
right-side wall and 60 cm above the floor. A boy 
sitting on a chair looks at the ball. Considering 
the boy's perspective, draw its front view, top 
view and side view using the orthographic 
projection principle.

Illustration of the problem statement using 
Fusion 360.

The modeling of the ball on the table is done as 
per the specified dimensions. The engineering 
drawing of the problem statement is obtained in 
2D directly from the 3D model using Fusion 360.

Sample exercise in Fusion 360



Lorem Ipsum Dolor SitFinal solution of the exercise in Fusion 360



Lorem Ipsum Dolor Sit2D drawing of machine handle
Students develop a 3D model and display it in an isometric view using Fusion 360



Lorem Ipsum Dolor SitIsometric view of the 3D model using Fusion 360



Implications of the new 
approach



Implications

Job readiness: 

Students will gain problem-solving skills, 
essential for job readiness.

Multidisciplinary knowledge: 

Students will experience applications of 
Engineering Graphics across disciplines.

Software platform:

Students will gain exposure and competency on 
an industry standard modeling tool.



Scaling plans



Scaling plans

▪ Extend the approach to 14 more colleges / universities that are part of a pilot group of 
institutes focusing of new approach to implementation of NEP 2020.

▪ Revise the content as required, based on the broader feedback.

▪ Work with AICTE to extend it to a large number of engineering colleges and 
polytechnics in India.

▪ Do further development for linking mathematical modeling using TK Solver to 
graphical modeling using Fusion 360 for other levels of engineering curriculum. 



Summary



Summary

▪ Very encouraged with the response of all stakeholders.

▪ Content being revised based on the feedback.

▪ Students are more motivated.

▪ New approach to engineering education is possible.

▪ Potential for enhancing employability of fresh graduates.



Lorem Ipsum Dolor SitAligned with the NEP 2020
PM Modi on National Educational Policy 2020

“The New Education Policy (NEP) focuses on the 
foundational learning and languages. It also 
focuses on the learning outcomes and teacher 
training.

Reforms in the NEP have been made keeping in 
mind access and assessment. The NEP shows a 
way to empower every student”.
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