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Career, Technical, & Agricultural Education







PATHWAY:  
Engineering Graphics & Design
COURSE:  

3D Modeling and Analysis
UNIT 8: 

ENGR-MA-8 Engineering Presentations
[image: image10.jpg]



Annotation: 
This unit builds on information previously presented in Engineering Projects (specialization areas in Engineering Drawing & Design), Photorealistic Rendering (Rendering & Shading), and Assembly (presentation including working drawings).
Grade(s):  

	
	9th

	
	10th

	X
	11th

	X
	12th


Time:  
10 Hours
Author: 
Dr. Catherine Turner

Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
ENGR-IED-1
Students will identify the disciplines related to engineering drawing and design professions.
a) Identify the professional and/or trade associations related to the engineering drawing and design profession

b) Identify areas of specialization and related occupations within the engineering drawing and design profession

c) Identify the employment opportunities in the engineering drawing and design profession

d) Match engineering drawing and design occupational job titles with qualifications and responsibilities

e) Identify education and training required to work in the various engineering drawing and design careers

ENGR-MA-4
Students will create a rendered image of a model communicating material and finish.

a) Identify the purposes and uses of extracting geometric data from surfaces and wireframes

b) Identify the purposes and uses of rendering a model’s image
c) Render an image of a model

d) Shade a rendered image of a model

CTAE-FS-5
Information Technology Applications: Learners use multiple information technology devices to access, organize, process, transmit, and communicate information.

GPS Academic Standards:
SCSH9

Students will enhance reading in all curriculum areas.
ELA9W3

The student uses research and technology to support writing.

ELA9RL5

The student understands and acquires new vocabulary and uses it correctly in reading and writing.

ELA10C1

The student demonstrates understanding and control of the rules of the English language, realizing that usage involves the appropriate application of conventions and grammar in both written and spoken formats.

MM1P3

Students will communicate mathematically.

MM1P4

Students will make connections among mathematical ideas and to other disciplines.

SCSh4

Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.
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Enduring Understandings: 
Being able to present ideas through engineering drawing and design adds to one’s qualifications.
Essential Questions: 
· Why is Geometry important in engineering?
· Which presentation goes best with career specializations?

· In what situations are formal presentations required?

· What is geometric data?

· Which geometric surfaces show on a 3D model?

· How does shading affect a model?

Knowledge from this Unit:  
Students will be able to: 
· Recognize that problems often have several solutions.
· Understand what constitutes a ‘bad’ presentation.
· Identify the purposes and uses of rendering an object’s image.
· Use research and technology to support an opinion.
· Connect math and science to real-world situations.
Skills from this Unit:  
Students will:
· Apply basic design guidelines in modeling and presenting ideas.
· Construct a model showing the differences in rendering and shading.
· Align different types of presentations with career specializations.
· Shade a rendered image of an original design.
· Synthesize the components that make a successful engineering presentation.
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Assessment Method Type: 
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	x
	Group project

	x
	Individual project

	x
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	_x_ Self-check rubrics   

_x_ Self-check during writing/planning process

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ Observe students working with partners

__ Observe students role playing

	x
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__x Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	_x_ Student/teacher conferences
_x_ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	x
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	
	Post-test/Culminating


Assessment Attachments and / or Directions: 
NONE
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•
LESSON 1: Introduction to Engineering Presentations

1.
Identify the standards. Standards should be posted in the classroom.

ENGR-IED-1
Students will identify the disciplines related to engineering drawing and design professions.

a) Identify the professional and/or trade associations related to the engineering drawing and design profession

b) Identify areas of specialization and related occupations within the engineering drawing and design profession

c) Identify the employment opportunities in the engineering drawing and design profession

d) Match engineering drawing and design occupational job titles with qualifications and responsibilities

e) Identify education and training required to work in the various engineering drawing and design careers

ENGR-MA-4
Students will create a rendered image of a model communicating material and finish.

a) Identify the purposes and uses of extracting geometric data from surfaces and wireframes

b) Identify the purposes and uses of rendering a model’s image

c) Render an image of a model

d) Shade a rendered image of a model

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why is Geometry important in engineering?

· Which presentation goes best with career specializations?

· In what situations are formal presentations required?

· What is geometric data?

· Which geometric surfaces show on a 3D model?

· How does shading affect a model?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Shading
	Texture Mapping
	Bump Mapping

	Fogging
	Shadows
	Depth of Field

	Reflection
	Transparency or Opacity
	Indirect illumination

	Translucency
	Refraction
	Diffraction

	Photorealistic Rendering
	Non-Photorealistic Rendering


4.
Display the unit vocabulary so that it is visible to all students. Have them define, in their own words, each term or phrase. 
5.
Pass out the Rendering Vocabulary Handout.
6.
Have the students answer the following question in 3 to 5 sentences: 
· What do I want to learn about ___________________? (allow them to select their own vocabulary word or phrase to fill in the blank)

· If you see a large percentage of the class showing an interest in any specific word or phrase, you may want to explain it further in the following lessons. 

•
LESSON 2:  Why is Geometry Important? 

1. Ask the class if the following question:

· Do you know how Geometry can be used to pull necessary real-world information from solid modeling?

2. Two areas that use data extracted from objects would be to find the area and perimeter of something.
· Ask the students to identify situations where area and perimeter are important. 
· You may choose to write their answers on the board. 
· Some additional ideas are: fencing in a back yard, determining the correct size of connection for a PVC plumbing pipe, finding out how much insulation is needed for a load-bearing wall, the amount of paint needed to paint a hall, the amount of coating needed for a fire-retardant children’s blanket and the distance needed for ribbon to make a hair bow.
3. Extracting geometric data from surfaces, wireframes, and solid modeling pieces provides critical information needed to construct a product or to find important information like area or perimeter. 

•
LESSON 3: Why are the Techniques of Rendering and Shading Important?

1. We are visually oriented creatures. 
· If someone were to try to write down an idea, it would take thousands of words to convey what a good engineering presentation with working drawings and rendered and shaded models can easily show.
· For example, an environmental specialization in engineering design and drawing might work with an engineer to design a tarp that controls erosion or a special barrier to keep snow from blowing onto the interstate.
· A description and bill of materials is important. However, a good assembly drawing with companion rendered and shaded models better support the presentation.
2.
Pass out the Model Rendering Worksheet

· Pair up students and have them come up with two different things that would benefit from rendered and shaded models in an engineering design presentation. 
· The two for environmental specialization include: erosion tarp and snow barrier. 
· Have students brainstorm for more examples. 
· Use the Model Rendering Worksheet Answer Key to aid grading, keeping in mind answers will vary.
3.
Have them keep their worksheets as they will be required to use them for a later assignment. 

•
LESSON 4: Soma Cube

1. Pass out the Shading Rendered Images Handout to demonstrate the different look of a rendered image with and without lines and the same image after it has been shaded.

2. Pass out the Soma Cube Handout. The students will construct in the software of the classroom a 3” cube. Taking this cube, they will copy and paste and construct six pieces of a Soma Cube. Each piece will be put together – AutoCAD would union the pieces. 
3. Then, have the students assign each piece a different material. Rotate them and fit them together until you have a perfect square that shows all the different materials. 
4. Students will render the image of the Soma cube. Then, print out three different 2D views of the Soma Cube (top, front, side). Print out one isometric view of the Soma Cube.
5. Now, students will shade the rendered model of the image. Print out three different 2D views of the Soma Cube (top, front, side). Print out one isometric view of your Soma Cube.

•
LESSON 5: How to NOT Give a Terrible Presentation

1. Show the Terrible Presentations PowerPoint.
2. Have the students select one idea from their previous reasons for models in specialized career areas.
3. The students will create an example and draw a model of their idea, render and shade.
4. They will take their idea, research out basic information about their design like materials, cost, and assembly requirements.

5. This information with the rendered and shaded models needs to be inserted into a PowerPoint that will be used to present to the class.

6. Use the Engineering Design Rendering and Shading Rubric to grade the final presentation.
•
ATTACHMENTS FOR LESSON PLANS:
Rendering Vocabulary Handout
Model Rendering Worksheet
Model Rendering Worksheet Answer Key
Shading Rendered Images Handout
Soma Cube Handout
Terrible Presentations PowerPoint
Engineering Design Rendering and Shading Rubric

Engineering Design Presentation Rubric
Copyright Permissions
•
NOTES & REFLECTION: 

This assignment is a wonderful opportunity for students to demonstrate skills acquired throughout the class including working drawings, auxiliary drawings, and assembly drawings. Students may either generate original work based on career specialization or take existing work from previous assignments and use the grading rubric to assess the ability to render and shade. 
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Culminating Unit Performance Task Title: 
Engineering Design Presentation
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students will prepare an Engineering Design Presentation on the object or idea of the instructor’s discretion using the Engineering Design Presentation Rubric. 
Attachments for Culminating Performance Task: 
Engineering Design Presentation Rubric
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Web Resources:
Materials & Equipment: 
· Modeling, rendering, and shading software with supporting hardware
· Computer with Internet access

· Projection equipment
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	X
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	X
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
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