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

L E S S O N  P L A N

TWINMOTION:
DESIGNING A TV 

OPERATING DEVICE



How cool is your remote controller? Not cool enough? Well, here’s an opportunity to make your device 
stand apart! Your challenge is to design a remote control device that will set the standards for the 
future of TV screen time. With the help of Twinmotion, you’ll define your product’s appearance, and 
produce a series of high-quality rendered images to show off your design.

Students will create a remote controller device using a 3D CAD software of choice and Twinmotion.  
In the process, students will:

• Learn about design sketching to develop original designs
• Incorporate 2D & 3D CAD modeling to formalize final designs
• With Twinmotion, transform CAD models into photorealistic presentations
• Demonstrate an understanding of ergonomics, drafting, and drawing principles 
• Develop and test hypotheses while engaging in the iterative design process

DESIGN, ART, COMPUTER GRAPHICS, AND/OR CAD
GRADES 10 OR 11

3 WEEKS (75-MINUTE CLASS PERIODS)
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LESSON INFORMATION

Lesson Title: Designing a TV Operating Device     
Content/Grade: Design, Art, Computer Graphics, and/or CAD/Grades 10 or 11     
Lesson Timeframe: 3 weeks (75-minute class periods) 

AUTHOR CONTACT

Author, Organization/Role: Mike Santolupo, John Paul II Secondary School/Teacher
Email: msantolupo@ldcsb.ca

DESCRIPTION OF CLASS/LEARNING ENVIRONMENT
 
Product Design and Development—This class is designed as a project-based and student- 
centered learning environment 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 

How cool is your remote controller? Not cool enough? Well, here’s an opportunity to make your device 
stand apart! Your challenge is to design a remote control device that will set the standards for the 
future of TV screen time. With the help of Twinmotion, you will design, create and produce a series of 
high-quality render images that will become the benchmark of all future devices.

Students will create a remote controller device using a 3D CAD software of choice and Twinmotion.  
In the process, students will:

• Learn about design sketching to develop original designs.
• Incorporate 2D & 3D CAD modelling to formalize final designs.
• With Twinmotion, transform CAD models into photorealistic presentations.
• Demonstrate an understanding of ergonomics, drafting, and drawing principles. 
• Develop and test hypotheses while engaging in the iterative design process. 
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DESIRED RESULTS 

ESSENTIAL QUESTIONS/BIG IDEAS

• How has the design of remote controllers evolved?  
• What has remained the same?
• Why are the ergonomics of a remote controller so important? 

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 design ideas.
• Use appropriate design tools to create CAD drawings and full-scale, 3D-printed models.
• Produce photorealistic 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 models and prototypes, and an architectural walkthrough. Improve and   
   refine these through multiple iterations. 
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PROJECT DESIGN BRIEF

Objective: Design a Tiny House

Design criteria: Your design must include the following

• Volume control
• Power
• Channel changer  
• Button spacing: 3/8” (10 mm) center to center
• Must operate one additional device
• Comfortable to operate 

Requirements:
• Concept sketches on 11 x 17” paper
• Full-size-scaled sketches on ¼”  in (5 mm) graph paper
• 2D CAD drawing, front and side orthographic views
• 3D CAD drawing
• Collage of render images
• Final report

Computer software to be used:

• 2D and 3D CAD software 
• Epic Games 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 that has been 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 or metals.
• Use markers or pencil crayons. 
• Concept sketches are not drawn to scale.
• Include any notes of functions or features not evident by the sketch.
• Concept sketches are drawn freehand.
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SCALED SKETCHES

• All scaled sketches are to be completed on graph paper (supplied).
• Each scaled sketch will be drawn at 1:1 scale (full scale).
• The front, top, side and back views of the controller are required.
• Scale, set square, circle/ellipse template, French curve and compass should be used    
 to produce an accurate and precise set of scaled sketches.
• The sketches will also include the three overall dimensions (length, width, and thick   
 ness), and notes identifying all buttons and features of the controller.
• Scaled sketches are produced in pencil only. 

2D/3D CAD

Working from their scaled sketches, students will generate two orthographic views (front and side) 
using CAD software. They will use the geometry created from the orthographic views to create the 3D 
CAD model.

The 3D CAD model will be imported into Twinmotion.  From here, students will select background  
(environment), and materials (for the specific components of the model). To create the rendered  
images, students will then be able to make adjustments to lighting and shadowing.  Manipulating the 
3D model in the Twinmotion environment can create a series of rendered images. 

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. Also, the results of displaying such a model can be called a render. 

Twinmotion Learning Resources:

https://www.unrealengine.com/en-US/blog/twinmotion-community-free-training-on-real-time- 
rendering-for-archviz

https://www.youtube.com/watch?v=8r8uvKPeM4o

Final Report

Students are required to write a final report on their project work. The report is to be written in proper 
sentence and paragraph format, and written in third person. Because of the technical nature of this 
report, proper terminology is required. The report will focus on the design process as experienced by 
each student.
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List and explain all the major steps required to design a remote controller, produce CAD drawings and 
create a series of rendered images.  In your report, be sure to address the following:
 

• Concept sketches
• Scaled sketches
• AutoCAD 2 view (front, side) drawing
• AutoCAD 3D drawing 
• Creating render images

Include images of your drawings in your report to help illustrate the process.
Prepare a title page that will include the following information:
   

• Project
• Submitted by
• Submitted to
• Course and course code
• Date

Please respond to the following reflection questions at the end of your report:

• Are there aspects of your controller that you would change or redesign?
• With technology changing so rapidly, predict a controller design and function in 2030.
• Identify and explain the aspect of the project you enjoyed most and the one you found   
 most difficult.

EXTERNAL RESOURCES

What If We Redesign the TV Remote?
https://medium.com/eggcademy/what-if-we-redesign-tv-remote-8db757c3c594

Designing Consumer Products using Solidworks
https://www.youtube.com/watch?v=HHBUHyikC1Y

Twinmotion 2019 for Beginners 
https://www.youtube.com/watch?v=s2LUjcqZ9Gg

Unreal Online Learning
https://www.unrealengine.com/en-US/onlinelearning

Autodesk (Software Options)
https://www.autodesk.com/

https://www.unrealengine.com/en-US/onlinelearning
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ASSESSMENT

RUBRIC
Remote Controller Project—Creating Render Images

CRITERIA LEVEL 1  
(50-59%)

LEVEL 2  
(60-69%)

LEVEL 3  
(70-79%)

LEVEL 4  
(80-100%)

Knowledge/
Understanding
Design criteria

Demonstrated limit-
ed understanding of 
design criteria

Demonstrated some 
understanding of 
design criteria

Demonstrated 
considerable under-
standing of design 
criteria

Demonstrated a 
high degree of 
understanding of 
design criteria

Thinking/Inquiry
Use of lighting

Used thinking/ 
inquiry skills  
with limited  
effectiveness

Used thinking/ 
inquiry skills with 
some effectiveness

Used thinking/
inquiry skills with 
considerable 
effectiveness

Used thinking/ 
inquiry skills with a 
high degree of 
effectiveness

Communication
Choice of materials

Communicated 
materials with 
limited
effectiveness 

Communicated 
materials with some 
effectiveness

Communicated  
materials with  
considerable  
effectiveness

Communicated  
materials with a 
high degree of  
effectiveness

Application
Use of Twinmotion

Demonstrated  
limited level of  
ability using  
Twinmotion

Demonstrated some 
level of ability using 
Twinmotion

Demonstrated  
considerable level  
of ability using  
Twinmotion

Demonstrated a 
high degree of  
ability using  
Twinmotion
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STANDARDS MAPPING

ONTARIO CURRICULUM, GRADE 10 TECHNOLOGICAL EDUCATION 

A3.1 Identify different methods for representing design ideas graphically (e.g., hand-drawn or  
 computer-generated sketches, technical drawings)

A3.3  Identify various types of technical drawings (e.g., orthographic, pictorial, detail, and rendered   
 drawings; floor plans; elevations; sections).
 
B4.2 Report and reflect on their experience with the design process, using a suitable oral and/or
 written format (e.g., presentation, log, journal).

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 might 
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.
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Additional Teaching Materials

Please include other teaching materials as separate documents (handouts, and so on).

Handout One: The Design Process

Design is a progressive process that follows a general course of four stages:

1. RESEARCH: Research and analysis of what’s gone before
2. CONCEPT: A search for ideas that solve problems
3. DEVELOPMENT: A search for formal characteristics
4. FORMALIZATION: Working drawings and models for manufacture

Thinking during the Design Process

The stages in the design development are characterized by the following kinds of thinking:

• MARKETING: Requires knowledge of the company, the competitors, the marketplace,    
 the customers and the price.
• HUMAN FACTORS: The study of people sizes and how they relate to the design.
• MANUFACTURING: Whether it will be mass-produced, from which materials, and what    
 manufacturing process will be used.
• FORM GIVING: Aesthetics.

Handout Two: Orthographic Projection

Orthographic projection is a means of representing 3D objects in a two-dimensional medium, like a 
drawing or a print. It provides multiple views of an object from viewpoints rotated about the object’s 
center, usually by increments of 90 degrees.

Orthographic views describe an object's surface geometry completely.

Orthographic views of a concept car

Front view Rear viewSide view
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Working Drawings

A working drawing is one from which a tradesperson can manufacture a part. The drawing must be a 
complete set of instructions so that the manufacturer requires no additional information. A working 
drawing contains all necessary views, dimensions and specifications, such as material, weight or color. 
Required specifications can be noted on the drawing or in the title block.
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