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L E S S O N  P L A N

CREATING A CONCEPT 
CAR PITCHVIS 

IN TWINMOTION

Photorealistic image courtesy of Marcos Vinícius Costa. 3D model by Marcos Vinícius Costa.



What is a Pitchvis? Simply defined, Pitchvis is a way to enable directors and designers to produce a 
preview of their idea to use during a pitch to stakeholders. Designers who combine creative inspiration 
with Twinmotion technology engage audiences early in the creative process, which ultimately im-
proves chances for selling an idea.

This lesson has been created to utilize Twinmotion as a tool to present a design idea. Specifically, this 
lesson involves creating a series of render images for the purpose of promoting a design Pitchvis.

Students will design a series of concept cars using a 3D CAD software of choice and Twinmotion.  
In the process, students will:

• Learn about design sketching to develop original designs
• Incorporate 3D CAD modeling to formalize final designs
• Transform CAD models into render images using Twinmotion
• Demonstrate an understanding of form and function, drafting, and drawing principles
• Develop and test hypotheses while engaging in the iterative design process

DESIGN, ART OR COMPUTER GRAPHICS
GRADES 9 TO 12

3–4 WEEKS (75-MINUTE CLASS PERIOD DAILY)

Made by Pawel Rymsza
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LESSON | AUTHOR | CLASS INFORMATION

LESSON INFORMATION

Lesson Title: Designing a Concept Car Pitchvis     

Content/Grade: Design, Art or Computer Graphics/Grades 9 to 12     

Lesson Timeframe: 3–4 weeks (75-minute class period daily) 

AUTHOR CONTACT

Author, Organization/Role: Mike Santolupo, John Paul II Secondary School/Teacher

Email: msantolupo@ldcsb.ca 

DESCRIPTION OF CLASS/LEARNING ENVIRONMENT

Product Design—This class is designed as a project-based and student-centered learning environ-
ment that empowers students to gain knowledge and skills by exploring, investigating, and 
responding to the challenge at hand. Classrooms are equipped with workstations and computers for 
every student. 

LESSON OVERVIEW 

Students will design a series of concept cars using a 3D CAD software of choice and Twinmotion.
In the process, students will:

• Learn about concept car sketching to develop original designs
• Incorporate 3D CAD modelling to formalize final designs
• With Twinmotion, transform CAD models into render images
• Demonstrate an understanding of drafting and drawing principles

• Develop and test hypotheses while engaging in the iterative design process 

DESIRED RESULTS 

ESSENTIAL QUESTIONS/BIG IDEAS

• How are today’s cars different from those of the past?
• How will self-driving cars affect the automotive industry?
• What environmental benefits can be incorporated into automotive design?
• How does Pitchvis enhance the design process?

mailto:msantolupo%40ldcsb.ca?subject=
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LEARNING OUTCOMES/OBJECTIVES

The student will be able to: 

• Identify and apply the steps in the design process.
• Gather and apply information pertinent to design planning.
• Plan and organize the project.
• Create concept and scaled sketches of concept car ideas.
• Use appropriate design tools to create 3D CAD drawings.
• Produce render images with Twinmotion.
• Report and reflect on their experience with the design process using a suitable oral and/or   
 written format.

LESSON PLAN

DESIGN PROCESS

Inspiration   Identify a problem or opportunity.
Research   Analyze the problem or opportunity, and gain an understanding of the    
   requirements and constraints.
Concept   Generate ideas that may solve the problem. Choose the best solution to    
   develop further.
Development   Search for formal characteristics.   
Formalization  Create render images. Improve and refine these through multiple iterations.

PROJECT DESIGN BRIEF

Objective   To produce a series of concept car designs 
Inspiration    Creative freedom rooted in inspirational stimuli
                        (AVOID EXISTING CONTEMPORARY AUTOMOTIVE DESIGNS)
Design Criteria 3–5 doors
   Powered by alternative technologies
   1 new technology (existing or imagined) 
   Panoramic roof glass
   Suggested Dimensions 4.5 m in length
       1.8 m in width
       1.5 m in height
       2.7 m wheelbase
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Computer Software  3D CAD Software
                             Twinmotion

CONCEPT SKETCHES

• You should have a minimum of 10–15 sketches of possible designs.
• These can be completed in pencil or marker (not pen).
• Color the sketch chosen for your final design.
• The colors in the sketch should reflect the final design as much as possible, including the   
 actual materials,  such as plastics, metals, and glass.
• Use markers or pencil crayons. 
• Concept sSketches are drawn freehand.
• Concept sketches are not drawn to scale.
• Include any notes of functions or features not evident by the sketch.

SCALED SKETCHES

All scaled sketches are to be completed on graph paper (supplied).

Each scaled sketch will be drawn at a 1:10 scale. 
Units of measurement will be metric/mm.

The side, top, front and back views are required. 

Scale, set square, circle/ellipse template, French curve and compass should be used to produce an 
accurate and neat set of scaled sketches.

The sketches will also include the overall dimensions.

Scaled sketches are produced in pencil only and should include the following:

• Tires and rims
• Doors
• Windows
• Front and rear lights
• Side mirrors
• Bumpers
• Trunk and hood
• Front grill
• All seats for driver and passengers
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3D CAD

Working from their scaled sketches, students will generate a series 3D CAD models. 

RENDER IMAGES USING TWINMOTION

Definition:
Rendering, or image synthesis, is the automatic process of generating a photorealistic or non-photo-
realistic image from a 2D or 3D model (or models in what collectively could be called a scene file) by 
means of computer programs. The result of displaying such a model can be called a render. 

Twinmotion Learning Resources:

Real Time Rendering for Archviz 
https://www.unrealengine.com/en-US/blog/twinmotion-community-free-training-on-real-time-ren-
dering-for-archviz

Getting Started RENDERING IN TWINMOTION (EP 9) - Setting Up and Exporting Photorealistic Images 
https://www.youtube.com/watch?v=8r8uvKPeM4o

HDRI RENDERING IN TWINMOTION 2019
 https://www.youtube.com/watch?v=fjKLGIfyU_w

FINAL REPORT 

Students are required to write a final report on their project work. The report will focus on the design 
process as experienced by each student.

The report is to be written in proper sentences and paragraph format, and written in third person. 
Because of the technical nature of this report, the student should use proper terminology. 
 
In this report, students will identify and explain all the major steps required to design a series of 
concept cars, produce 3D CAD drawings, and create a series of rendered images. In the report, 
address the following:
 

• Concept and Scaled Sketches
• 3D CAD drawing 
• Twinmotion Render Images

mailto:https://www.unrealengine.com/en-US/blog/twinmotion-community-free-training-on-real-time-rendering-for-archviz?subject=
mailto:https://www.unrealengine.com/en-US/blog/twinmotion-community-free-training-on-real-time-rendering-for-archviz?subject=
mailto:https://www.youtube.com/watch%3Fv%3D8r8uvKPeM4o?subject=
mailto:https://www.youtube.com/watch%3Fv%3DfjKLGIfyU_w?subject=
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Include images of all sketches and drawings in the report to help illustrate the process.
Prepare a title page that includes the following information:
 

• Project Title
• Submitted by
• Submitted to
• Course and Course Code
• Date

 
Respond to the following reflection questions at the end of your report:

• Are there aspects of your concept cars that you would change or re-design?
• Predict vehicle design of the future.
• Identify and explain the aspect of the project you enjoyed most, and the one you found   
 most difficult.

EXTERNAL RESOURCES

Car Body Design
https://www.carbodydesign.com/

Car Design News 
https://www.cardesignnews.com/

Auto and Design
http://autodesignmagazine.com/en/

BKSketch
http://www.bksketch.com/

Concept Sketch Model (Part 1)
https://www.youtube.com/watch?v=IiVp9bzC3Yw

Speed Run – Car Designing Future Cars in Autodesk Fusion 360
https://www.youtube.com/watch?v=UZ1lEtk2Ox4

mailto:https://www.carbodydesign.com/?subject=
mailto:https://www.cardesignnews.com/?subject=
mailto:https://autodesignmagazine.com/en/?subject=
mailto:https://www.youtube.com/watch%3Fv%3DIiVp9bzC3Yw?subject=
mailto:https://www.youtube.com/watch%3Fv%3DUZ1lEtk2Ox4?subject=
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ASSESSMENT

RUBRIC

Concept Car Pitchvis—Creating Render Images

CRITERIA
LEVEL 1

(50-59%)
LEVEL 2

(60-69%)

LEVEL 3

(70-79%)

LEVEL 4

(80-100%)

Knowledge/
Understanding
Attention is paid to 
design criteria with 
the aim to draw in 
the viewer

Demonstrates  
limited understand-
ing of design criteria 
and limits viewer 
engagement

Demonstrates some 
understanding of 
design criteria; 
viewer is engaged to 
some degree

Demonstrates 
considerable under-
standing of design 
criteria; viewer is 
considerably  
engaged

Demonstrates high 
degree of under-
standing of design 
criteria; viewer is 
highly engaged

Thinking
Clear, expressive 
concept reflected
In overall design

Uses thinking skills 
with limited  
effectiveness to 
express the design 
concept

Uses thinking skills 
with some  
effectiveness to 
express the design 
concept

Uses thinking skills 
with considerable 
effectiveness to 
express the design 
concept

Uses thinking skills 
with a high degree 
of effectiveness to 
express the design 
concept

Communication
Use of Twinmotion 
features to enhance 
overall design
effectiveness

Communicates 
limited range and 
use of Twinmotion 
features, achieving 
design choices with 
limited 
effectiveness 

Communicates 
some range and 
use of Twinmotion 
features, achieving 
design choices with 
some effectiveness

Communicates con-
siderable range and 
use of Twinmotion 
features, achieving 
design choices with 
considerable effec-
tiveness

Communicates full 
range and use of 
Twinmotion 
features, achieving 
well rendered, 
strong, and clear 
design choices

Application
Technical aptitude 
demonstrated in 
the application of 
Twinmotion

Completed design 
demonstrates a 
limited execution 
and aptitude of  
Twinmotion 
application

Completed design 
demonstrates a 
developing range of 
skills and aptitude 
of Twinmotion 
application

Completed design 
demonstrates 
considerable range 
of skills and 
aptitude of
Twinmotion 
application

Completed design 
demonstrates 
extensive range of 
skills and aptitude 
of Twinmotion 
application
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Concept and Scaled Sketches

CRITERIA
LEVEL 1

(50-59%)
LEVEL 2

(60-69%)

LEVEL 3

(70-79%)

LEVEL 4

(80-100%)

Knowledge/
Understanding
Design criteria

Demonstrates limit-
ed understanding of 
design criteria

Demonstrates some 
understanding of 
design criteria

Demonstrates 
considerable under-
standing of design 
criteria

Demonstrates a 
high degree of  
understanding  
design criteria

Thinking
Creativity and  
originality

Uses thinking/
inquiry skills with 
limited effective-
ness

Uses thinking/ 
inquiry skills with 
some effectiveness

Uses thinking/ 
inquiry skills with 
considerable  
effectiveness

Uses thinking/ 
inquiry skills with 
a high degree of 
effectiveness

Application
Neatness

Demonstrated limit-
ed level of neatness 
with sketches

Demonstrated some 
level of neatness 
with sketches

Demonstrated 
considerable level 
of neatness with 
sketches

Demonstrated a 
high degree level 
of neatness with 
sketches

Application
Level of detail

Demonstrates 
limited level of detail 
with sketches

Demonstrates some 
level of detail with 
sketches

Demonstrates 
considerable level of 
detail with sketches

Demonstrates a 
high degree of detail 
with sketches
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3D CAD Modeling 

CRITERIA
LEVEL 1

(50-59%)
LEVEL 2

(60-69%)

LEVEL 3

(70-79%)

LEVEL 4

(80-100%)

Knowledge/
Understanding
Three-dimensional 
concepts

Demonstrates limit-
ed understanding of 
3D concepts

Demonstrates some 
understanding of 3D 
concepts

Demonstrates 
considerable 
understanding of 
3D concepts

Demonstrates high 
degree of 
understanding of 
3D concepts

Thinking
Level of difficulty

Uses thinking/
inquiry skills 
with limited 
effectiveness

Uses thinking/
inquiry skills 
with some
effectiveness

Uses thinking/ 
inquiry skills with 
considerable  
effectiveness

Uses thinking/ 
inquiry skills with 
a high degree of 
effectiveness

Application
Use of CAD  
Software

Demonstrates a 
limited level of 
ability using CAD 
software

Demonstrates some 
level of ability using 
CAD software

Demonstrates a 
considerable level 
of ability using CAD 
software

Demonstrates 
a high degree of 
ability using CAD 
software

Application
Level of detail

Demonstrates a 
limited level of detail 
with sketches

Demonstrates some 
level of detail with 
sketches

Demonstrates a 
considerable level of 
detail with sketches

Demonstrates a 
high degree of detail 
with sketches
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STANDARDS MAPPING

ISTE STANDARDS

3 Knowledge Constructor

3a  Students plan and employ effective research strategies to locate information and other 
 resources for their intellectual or creative pursuits.
 
4 Innovative Designer

4a  Students know and use a deliberate design process for generating ideas, testing theories,   
 creating innovative artifacts or solving authentic problems.

4b  Students select and use digital tools to plan and manage a design process that considers   
 design constraints and calculated risks.

6 Creative Communicator

6c  Students communicate complex ideas clearly and effectively by creating or using a variety of   
 digital objects such as visualizations, models or simulations.

ONTARIO CURRICULUM, GRADE 12 TECHNOLOGICAL EDUCATION 

A3  Demonstrate an understanding of drafting standards, drawing types, conventions, and guide  
 lines used when representing design ideas graphically.

B4  Use a variety of formats and tools to create and present reports summarizing and evaluating   
 the design process, to analyse decisions made during the process, and to advocate the   
 final design.

D2  Compare a variety of careers related to technological design, as well as the training and   
 educational requirements for them, and maintain a portfolio of their work as evidence of their   
 qualifications for future education and employment.
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INTERDISCIPLINARY AND 21ST CENTURY CONNECTIONS

This lesson covers areas related to engineering, science, and multimedia design. This lesson 
integrates all areas of STEM / STEAM.
21st Century Connections:

1. Critical thinking
2. Creativity
3. Collaboration
4. Communication
5. Technology literacy
6. Flexibility
7. Leadership
8. Initiative
9. Social skills

MODIFICATIONS AND ACCOMMODATIONS

Accommodations do not change the content of the learning expectations, but they should take into 
account the student’s preferred learning modality and areas of strength and need, and should provide 
students with appropriate opportunities to demonstrate their learning. Some accommodations could 
include modifying the project requirements, replacing the computer design component with pencil 
drawings, providing a quiet work space, having a tutor or a teacher assistant facilitate project work, 
and scribing and recording the student’s verbatim responses.

ADDITIONAL TEACHING MATERIALS:

Please include other teaching materials as separate documents (handouts, etc.)

Handout One: Twinmotion Shortcuts
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Handout 2:  Technical Terms used in Car Design

The following is a list of technical terms used within the area of car design. These terms have been  
taken from the Royal College of Art’s recent 'Moving Images' exhibition.

Beltline
The longitudinal frontier between the car's main mass and the greenhouse (see below).

Bone Line
Designers often use natural metaphors to describe body shapes, talking of hard muscle under soft 
flesh. A bone line is a suggestion of solid structure beneath the body's surface.

DLO
Daylight opening, or window. Shape and position influence a car's character.

DRG
Down-the-road graphics. The frontal appearance that defines the marque from a considerable distance.

Flush Glazing
A technique, originally in the cause of aerodynamic efficiency, and first seen on the 1982 Audi 100, 
which has the glass forming an unbroken surface effect between door panels, pillars and roof.

Greenhouse
The glazed upper part of the passenger cabin comprising the DLOs. Padiglione in Italian.

Hardpoints
Hardpoint has both an actual and a metaphorical meaning. It is the stage of design after Broadbrush,  
or conceptual phase. Hardpoints are also the fixed or frozen positions of, for example, the top of the 
radiator, top of the engine, top of the scuttle, suspension mounts and so on.

H-Point
A theoretical point (R-point in Europe) from which critical dimensions relating to legislation are mea-
sured. The h-point is approximately in line with the driver's hip joint. The position 'eye ellipse' is derived 
from the h-point. The eye ellipse is used to generate legally required vision lines.

Pillar/Post
Identified by the letters A,B,C,D (the A pillar being the foremost or windscreen pillar), as they move  
rearward through the greenhouse. The vertical (almost always angled) members of the bodywork  
support the roof, the equivalent of glazing bars in architecture. Montante in Italian.

Razor Edge
The origami school of car design, where sharp, geometrical forms of angles dominate the  
overall shape.
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Rocker Panel
In the U.S.,  the body part between the bottom of the doors and the ground. Sill in British English.

Shut Line
The line between panels and doors. The precision and economy of these lines is a matter of intense 
competition between manufacturers, and is a serious test of manufacturing finesse. The way the shut 
lines are articulated by designers is an unconsciously powerful influence on the customer's 
perception of the car's character.

Swage Line
An emphatic crease in a metal panel.

Tumblehome
The angle between the vertical and the greenhouse when seen from the front. Campanatura in Italian.

Wheelarch
The aperture containing the wheels.
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Photorealistic image courtesy of Marcos Vinícius Costa. 3D model by Marcos Vinícius Costa.


