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Student Accessibility
In addition to the student accessibility standards inherent in the way we 
develop PLTW courses, PLTW supports purposeful student accessibility in the 
following ways:

Courses supports standard accessibility practices and techniques including 
the use of video captions, alternative text descriptions, and compatibility with 
screen readers. (Note: Features may vary based on course development 
date.) Some of our newer PLTW course developments feature a Student 
Accommodation section to help support you in adjusting course activities, 
projects, or problems to be accessible for your students. A non-digital, PDF 
version of the student course curriculum is available for use in the following 
classroom situations:

Technology issues.
Students who require a text or print version. 
Another circumstance in which student access to digital course curriculum is 
not feasible or possible.

These course versions are intended to be used only to support student 
accessibility when access to digital content through Courses is not possible.

Important: Due to its non-digital nature, the PDF version of course curriculum 
will not feature digital interactivity and tools, embedded media, or any updates 
made available via Courses during the school year.

PowerPoint resources

Video resources
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https://lms-content.pltw.org/curriculum/HS/ENG/PowerPoints/IED_PPT.zip
https://lms-content.pltw.org/curriculum/HS/ENG/Videos/IED_Videos.zip
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Engineers make a world of difference! 

Students are introduced to the engineering design process, applying math, science, and engineering 
standards to identify and design solutions to a variety of real problems. They work both individually and 
in collaborative teams to develop and document design solutions using engineering notebooks and 3D 
modeling software.

Are you ready to design the future? 

Introduction to Engineering Design (IED) is a high school level foundation course in the PLTW Engineering 
Program. In IED students are introduced to the engineering profession and a common approach to the solution 
of engineering problems, an engineering design process. Utilizing the activity-project-problem-based (APB) 
teaching and learning pedagogy, students will progress from completing structured activities to solving open-
ended projects and problems that require them to develop planning, documentation, communication, and other 
professional skills.

Through both individual and collaborative team activities, projects, and problems, students will solve problems 
as they practice common engineering design and development protocols such as project management and peer 
review. Students will develop skill in technical representation and documentation of design solutions according 
to accepted technical standards, and they will use current 3D design and modeling software to represent and 
communicate solutions. In addition the development of computational methods that are commonly used in 
engineering problem solving, including statistical analysis and mathematical modeling, are emphasized. Ethical 
issues related to professional practice and product development are also presented.  
 
The following is a summary of the units of study that are included in the course for the 2017-2018 academic year. 
Alignment with NGSS, Common Core, and other standards will be available through the PLTW Alignment web-
based tool. Activities, projects, and problems are provided to the teacher through the PLTW Learning Management 
System in the form of student-ready handouts, teacher notes, lesson planning resources, and supplementary 
materials.

The course requires a rigorous pace, and it is likely to contain more material than a skilled teacher new to the 
course will be able to complete in the first iteration. Building enthusiasm for and a real understanding of role, 
impact, and practice of engineering is a primary goal of the course. 

IED Unit Summary

Unit 1	 Design Process
Unit 2	 Technical Sketching and Drawing
Unit 3	 Measurement and Statistics
Unit 4	 Modeling Skills
Unit 5	 Geometry of Design
Unit 6	 Reverse Engineering
Unit 7	 Documentation
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Unit 8	 Advanced Computer Modeling
Unit 9	 Design Team
Unit 10	 Design Challenges

Unit 1: Design Process
The goal of Unit 1 is to introduce students to the broad field of engineering and a design process that engineers use 
to develop innovative solutions to real problems. Students become familiar with the traditional big four disciplines 
of engineering and the extensive array of career opportunities and engineering problems addressed within each 
discipline. A design process is presented as a structured method for approaching and developing solutions to 
a problem. The art and skill of brainstorming is emphasized as students begin to develop skill in graphically 
representing ideas through concept sketching. 

Unit 2: Technical Sketching and Drawing 
The goal of Unit 2 is for students to develop an understanding of the purpose and practice of visual representations 
and communication within engineering in the form of technical sketching and drawing. Students build skill and gain 
experience in representing three-dimensional objects in two dimensions. Students will create various technical 
representations used in visualization, exploring, communicating, and documenting design ideas throughout the 
design process, and they will understand the appropriate use of specific drawing views (including isometric, 
oblique, perspective, and orthographic projections). They progress from creating free hand technical sketches 
using a pencil and paper to developing engineering drawings according to accepted standards and practices that 
allow for universal interpretation of their design. 

Unit 3: Measurement and Statistics
The goal of Unit 3 is for students to become familiar with appropriate practices and the applications of measurement 
(using both U. S. Customary and SI units) and statistics within the discipline of engineering. Students will learn 
appropriate methods of making and recording measurements, including the use of dial calipers, as they come to 
understand the ideas of precision and accuracy of measurement and their implications on engineering design. The 
concepts of descriptive and inferential statistics are introduced as methods to mathematically represent information 
and data and are applied in the design process to improve product design, assess design solutions, and justify 
design decisions. Students are also provided with practice in unit conversion and the use of measurement units 
as an aid in solving practical problems involving quantities. A spreadsheet program is used to store, manipulate, 
represent, and analyze data, thereby enhancing and extending student application of these statistical concepts. 

Unit 4: Modeling Skills
This unit introduces students to a variety of modeling methods used to represent systems, components, and 
processes in design. Students are provided experience in interpreting and developing multiple forms of models 
common to engineering. They create graphical models to precisely define design parameters. Student learn to 
develop mathematical representations (in the form of linear functions) to represent relationships, identify patterns 
and inform design decisions. Computer modeling is introduced, and students use modeling software to create CAD 
models to represent simple objects in a virtual 3D environment. The modeling software also provides an efficient 
method for students to create technical documentation of objects. Students are also provided opportunities to 
create physical models of design elements and use the models for testing purposes.
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Unit 5: Geometry of Design
In this unit students are provided opportunities to investigate two- and three-dimensional geometric concepts 
and apply statics to engineering decision making and problem solving. Fluency in these geometric concepts is 
essential in every phase of the design process as problems are defined, potential solutions are generated to meet 
physical constraints, alternate design solutions are compared and selected, final designs are documented, and 
specifications are developed. Geometric concepts are also important in the appropriate application of geometric 
and dimensional relationships and constraints for effective use of three-dimensional computer modeling 
environments that employ parametric design functionality. In this unit students develop an understanding of static 
equilibrium and use geometric concepts and physical properties to solve a wide variety of problems including 
estimating costs, investigating physical properties to identify materials, and iterating designs to meet design 
specifications. Students will also use 3D computer models to compute physical properties that can be used in 
problem solving and creation of design solutions.

Unit 6: Reverse Engineering
Unit 6 exposes students to the application of engineering principles and practices to reverse engineer a consumer 
product. Reverse engineering involves disassembling and analyzing a product or system in order to understand 
and document the visual, functional, and/or structural aspects of its design. In this unit students will have the 
opportunity to assess all three aspects of a product’s design. Students will learn the visual design elements 
and principles and their application in design. They will perform a functional analysis to hypothesize the overall 
function and sequential operations of the product’s component parts and assess the inputs and outputs of the 
process(es) involved in the operation of the product. Students will physically disassemble the product to document 
the constituent parts, their properties, and their interaction and operation.  After carefully documenting these 
aspects of the visual, functional, and structural aspects of the product, students will assess the strengths and 
weaknesses of the product and the manufacturing process by which it was produced.

Unit 7: Documentation
In unit 7 students will enhance their basic knowledge of technical drawing representations learned earlier in the 
course to include the creation of alternate (section and auxiliary) views and appropriate dimensioning and annotation 
of technical drawings. Students will also be introduced to the reality of variation in dimensional properties of 
manufactured products. They will learn the appropriate use of dimensional tolerances and alternate dimensioning 
methods to specify acceptable ranges of the physical properties in order to meet design criteria. Students will 
apply this knowledge to create engineering working drawings that document measurements collected during a 
reverse engineering process. These skills will also allow students to effectively document a proposed new design. 
Students will use 3D computer modeling software to model the assembly of the consumer product, as such a 
model can be used to replicate functional operation and provide virtual testing of product design.

Unit 8: Advanced Computer Modeling
In this unit students will learn advanced 3D computer modeling skills. These advanced skills include creating 
animated assembly views of multi-part products and using mathematical functions to represent relationships to 
enforce dimensional and motion constraints. Students will use the skills and knowledge previously built in the 
course to develop and document the solution to a design challenge using an iterative design process.
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Unit 9: Design Team
In this unit students will work as a collaborative team with geographically separate team members, thereby 
requiring virtual communications. Through the design process, the team will experience shared decision-making 
as they work to solve a new design challenge. They will reflect on the ethical responsibilities of engineers as they 
investigate different materials, manufacturing processes, and the short and long term impacts that their decision-
making may potentially have on society or on the world. 

Unit 10: Design Challenges
In this unit students will work in small collaborative teams, implement the design process, and use skill and 
knowledge gained during the course to solve a culminating design challenge and document and communicate 
their proposed solution.


	linkedContentDisclaimer
	Introduction to Engineering Design - PLTW
	Introduction to Engineering Design
	Course Landing Page
	General Student Resources
	Copyright Notice
	It is illegal to make copies of this course without the permission of Project Lead The Way, Inc.



	Unit 1: Design Process
	Unit Landing Page
	Activity 1.1: Instant Challenge: Cable Car
	Procedure

	Activity 1.2: Instant Challenge: Aerodynamic Distance
	Procedure

	Activity 1.3: Concept Sketching
	Procedure
	Engineering Notebook
	Concept Sketching
	Sketching Tips Guide
	Sketching with Simple Shapes
	Sketching with proportions
	Sketching with Curved Objects
	Sketching with Shading
	Sketching with Shading

	Activity 1.3 Rubric

	Activity 1.4: Product Improvement
	Procedure
	Brainstorming Solutions

	Activity 1.5: Deep Dive
	Procedure
	Extend Your Understanding (Optional)
	Design Process
	Writing a Design Brief

	Optional Activity 1.5.a: Gossamer Condor Design Brief
	Procedure
	Gossamer Condor Design Brief

	Activity 1.6: Discover Engineering
	Procedure
	Engineering Overview
	Engineering Disciplines

	Optional Activity 1.6.b: Engineering and Related STEM Careers
	Procedure

	Activity 1.7: What Is It?
	Procedure
	Providing Peer Feedback
	Activity 1.7 Elevator Pitch Rubric
	Activity 1.7 Essay Rubric

	Activity 1.8: Instant Challenge: Paper Bridge
	Procedure
	Instant Challenge: Paper Bridge

	Activity 1.9: Design Innovation
	Procedure
	Introduction to Research
	Product Design Evolution
	Activity 1.9 Rubric


	Unit 2: Technical Sketching and Drawing
	Unit Landing Page
	Activity 2.1: Isometric Sketching
	Procedure
	Line Conventions
	Isometric and Oblique Pictorials
	Sketching an Isometric Circle

	Activity 2.2: Perspective Sketching
	Procedure
	Perspective Sketching

	Activity 2.3: Glass Box
	Procedure
	Multiview Sketching
	Glass Box Assembly

	Activity 2.4: Multiview Sketching
	Procedure
	Extend Your Learning

	Activity 2.5: Sketching Practice
	Procedure

	Activity 2.6: Instant Challenge: Choremaster
	Procedure


	Unit 3: Measurement and Statistics
	Unit Landing Page
	Activity 3.1.a: Linear Measurements SI
	Procedure
	SI Measurement System

	Activity 3.1.b: Linear Measurements US
	Procedure
	US Customary Measurement System

	Activity 3.2: Unit Conversion
	Procedure
	Unit Conversion

	Activity 3.3: Making Linear Measurements
	Procedure
	Dial Caliper
	An Introduction to Section View

	Activity 3.4: Linear Dimensions
	Procedure
	Extend Your Learning
	Introduction to Dimensioning
	Dimensioning Guidelines
	General Rules for Dimensioning


	Activity 3.5: Applied Statistics
	Procedure
	Introduction to Summary Statistics

	Activity 3.6: Instant Challenge Fling Machine
	Procedure
	Scoring
	Inferential Statistics

	Activity 3.7: Statistical Analysis with Excel
	Procedure
	Part 1
	Part 2
	Part 3 (Optional)

	Statistical Analysis with Excel
	Analysis ToolPak Loading Instructions

	Activity 3.8: Precision Accuracy Measurement
	Procedure
	Accuracy and Precision of Measurement
	The Empirical Rule

	Project 3.9: Manufacturing a Box
	Procedure
	Introduction to Manufacturing Processes
	Testing Trueness and Squareness
	Project 3.9 Rubric

	Optional Activity 3.10: Instant Challenge: Oil Spill
	Procedure
	Scoring


	Unit 4: Modeling Skills
	Unit Landing Page
	Introduction to Modeling
	Introduction to Modeling

	Activity 4.1: Software Modeling Introduction
	Procedure

	Activity 4.2: Model Creation
	Procedure
	Model Creation

	Activity 4.3: Motion in One Direction
	Procedure

	Activity 4.4: Mathematical Modeling
	Procedure
	Part 1
	Part 2

	Mathematical Modeling

	Activity 4.5: Cams in Motion
	Procedure
	Part 1 – Create a motion graph
	Part 2 – Generalize the motion graph

	Creating Drawings CAD
	Assembly Constraints
	Cam Dimension Drawings

	Activity 4.6: Design a Cam
	Procedure


	Unit 5: Geometry of Design
	Unit Landing Page
	Activity 5.1: Calculating Properties of Shapes
	Procedure
	Extend Your Learning
	More Challenging
	Geometric Shapes and Areas
	Attend to Precision

	Activity 5.2.a: Geometric Constraints
	Procedure
	Work Points, Work Axes, Work Planes

	Activity 5.2b: Introduction to CAD Modeling Skills
	Procedure
	Automoblox® Body
	Automoblox Windshield
	Chamfer

	Automoblox® Passenger Base
	Automoblox® Wheel (Simplified Version)
	Automoblox T9 Dimensioned Drawings

	Activity 5.3: Determining Density
	Procedure
	Part I. Determining Density of a Material
	Part II. Determining the Plastic Materials used in Automoblox Vehicles

	Extend Your Learning
	Determining Density
	Common Materials Chart
	Ferrous Metals
	Nonferrous Metals
	Plastics
	Hardwoods
	Softwoods

	Common Metals and Plastics
	Ferrous Metals
	Nonferrous Metals
	Plastics


	Activity 5.4: Calculating Properties Solids
	Procedure
	Extend Your Learning
	Properties of Geometric Solids

	Activity 5.5.a: CAD Model Features Part 1
	Procedure
	Revolve
	Holes
	Circular Pattern (Feature)
	Rectangular Pattern
	Sweep

	Creating a Custom Drawing Sheet

	Activity 5.5.b: CAD Modeling Features Part 2
	Procedure
	Mirror
	Mirror – Feature Application
	Loft
	Extrude


	Activity 5.6: Physical Property Analysis
	Procedure
	Aluminum Object Example 1
	Questions for Aluminum Object
	Brass Object Example 2
	Questions for Brass Object
	High Density Polyethylene Example 3
	Physical Property Analysis of Your Manufactured Box
	Physical Property Analysis of Automoblox Vehicle

	Physical Properties Analysis

	Activity 5.7: Force Stability
	Procedure
	Part 1 - Factors That Affect Tipping Force
	Part 2 – Engineering Design


	Project 5.8: Reindeer Games
	Procedure
	Portfolio
	Assembly Constraints (Optional)
	CAD Tutorial Videos
	Project 5.8 Rubric

	Optional Activity 5.9: Instant Challenge: Popcorn Package
	Procedure
	Scoring


	Unit 6: Reverse Engineering
	Unit Landing Page
	Activity 6.1 Visual Design Principles and Elements Identification
	Procedure
	Elements and Principles of Design

	Activity 6.2 Visual Analysis Automoblox
	Procedure

	Activity 6.3 Functional Analysis Automoblox
	Procedure
	Reverse Engineering and Functional Analysis
	Simple Machines
	Product Observation Example
	Product Name: Stapler
	Company Name: Bates Model 640 Custom


	Activity 6.4 Structural Analysis Automoblox
	Procedure
	Product Disassembly
	Product Disassembly Material Usage Chart
	Ferrous Metals
	Nonferrous Metals
	Ceramics
	Plastics
	Composites
	Hardwoods
	Softwoods


	Project 6.5 Product Reverse Engineering Presentation
	Procedure
	Project 6.5 Rubric
	Metal Fasteners, Joining, and Adhesives
	Plastic Fasteners, Welding, and Bonding
	Wood Fasteners, Joinery, and Adhesives


	Unit 7: Documentation
	Unit Landing Page
	Activity 7.1: More Dimensioning
	Procedure
	Dimensioning Standards

	Activity 7.2: Sectional Views
	Procedure
	Extend Your Learning
	Alternate Views
	Holes and Hole Notes

	Activity 7.3 Tolerances
	Procedure
	Showing Tolerances in Inventor

	Tolerances

	Activity 7.4: Assembly Models
	Procedure
	Part I.
	Part II.

	Documentation
	Assembly Constraints

	Project 7.5 Engineering Documentation Automoblox
	Procedure

	Activity 7.6: Design Brief Apollo 13
	Procedure
	Design Brief Example
	Design Criteria and Constraints
	Writing a Problem Statement

	Problem 7.7: Automoblox Product Enhancement
	Procedure
	Decision Matrix
	Technical Writing Elements and Standards
	Problem 7.7 Rubric


	Unit 8: Advanced Computer Modeling
	Unit Landing Page
	Activity 8.1: Parametric Constraints
	Procedure
	Parametric Modeling

	Problem 8.2: Automata Design Challenge
	Procedure
	Automata Design Brief
	Problem 8.2 Rubric

	Optional Activity 8.3: Instant Challenge: Air Vehicle
	Procedure
	Scoring


	Unit 9: Design Team
	Unit Landing Page
	Activity 9.1: Product Lifecycle
	Procedure
	Global, Human, and Ethical Impacts
	Activity 9.1 Rubric

	Problem 9.2: Engineering Design Ethics Design Brief
	Procedure
	Notes

	Ethics Design Brief Sample

	Project 9.3: Virtual Design Challenge
	Procedure
	The Design Briefs are as follows:

	Design Brief Options
	Project 9.3a(i) Modular Coffee Shop Table Virtual Design Brief
	Project 9.3a(ii) Speaker Support System Virtual Design Brief
	Project 9.3a(iii) Antique Goblet Display Case Virtual Design Brief
	Project 9.3a(iv) Happy Meal Toy Virtual Design Brief
	Project 9.3a(v) Wooden Mechanical Toy Virtual Design Brief
	Project 9.3a(vi) Locker Organizer Virtual Design Brief

	Gantt Chart
	Teamwork

	Activity 9.4: Team Norms
	Procedure

	Activity 9.5: Product Research
	Procedure
	Citations in APA Style
	Introduction
	Journal article, one author, doi available
	Journal article, one author, doi not available
	Magazine article
	Daily newspaper article, no author
	Daily newspaper article with author
	Book with author or editor
	Documentaries or motion pictures
	Software

	Product Research Sample


	Unit 10: Design Challenge
	Unit Landing Page
	Optional Project 10.1: Design Challenge
	Procedure
	Train Car Design Brief
	Desk Organizer Design Brief
	Emergency Supply Organizer Design Brief
	Candy Dispenser Design Brief
	Project 10.1 Rubric


	Appendix
	Remarks
	Glossary


	ET101_Pulaski_RKamps_SyllabusB_Fall2017.pdf
	linkedContentDisclaimer
	Introduction to Engineering Design - PLTW
	Introduction to Engineering Design
	Course Landing Page
	General Student Resources
	Copyright Notice
	It is illegal to make copies of this course without the permission of Project Lead The Way, Inc.



	Unit 1: Design Process
	Unit Landing Page
	Activity 1.1: Instant Challenge: Cable Car
	Procedure

	Activity 1.2: Instant Challenge: Aerodynamic Distance
	Procedure

	Activity 1.3: Concept Sketching
	Procedure
	Engineering Notebook
	Concept Sketching
	Sketching Tips Guide
	Sketching with Simple Shapes
	Sketching with proportions
	Sketching with Curved Objects
	Sketching with Shading
	Sketching with Shading

	Activity 1.3 Rubric

	Activity 1.4: Product Improvement
	Procedure
	Brainstorming Solutions

	Activity 1.5: Deep Dive
	Procedure
	Extend Your Understanding (Optional)
	Design Process
	Writing a Design Brief

	Optional Activity 1.5.a: Gossamer Condor Design Brief
	Procedure
	Gossamer Condor Design Brief

	Activity 1.6: Discover Engineering
	Procedure
	Engineering Overview
	Engineering Disciplines

	Optional Activity 1.6.b: Engineering and Related STEM Careers
	Procedure

	Activity 1.7: What Is It?
	Procedure
	Providing Peer Feedback
	Activity 1.7 Elevator Pitch Rubric
	Activity 1.7 Essay Rubric

	Activity 1.8: Instant Challenge: Paper Bridge
	Procedure
	Instant Challenge: Paper Bridge

	Activity 1.9: Design Innovation
	Procedure
	Introduction to Research
	Product Design Evolution
	Activity 1.9 Rubric


	Unit 2: Technical Sketching and Drawing
	Unit Landing Page
	Activity 2.1: Isometric Sketching
	Procedure
	Line Conventions
	Isometric and Oblique Pictorials
	Sketching an Isometric Circle

	Activity 2.2: Perspective Sketching
	Procedure
	Perspective Sketching

	Activity 2.3: Glass Box
	Procedure
	Multiview Sketching
	Glass Box Assembly

	Activity 2.4: Multiview Sketching
	Procedure
	Extend Your Learning

	Activity 2.5: Sketching Practice
	Procedure

	Activity 2.6: Instant Challenge: Choremaster
	Procedure


	Unit 3: Measurement and Statistics
	Unit Landing Page
	Activity 3.1.a: Linear Measurements SI
	Procedure
	SI Measurement System

	Activity 3.1.b: Linear Measurements US
	Procedure
	US Customary Measurement System

	Activity 3.2: Unit Conversion
	Procedure
	Unit Conversion

	Activity 3.3: Making Linear Measurements
	Procedure
	Dial Caliper
	An Introduction to Section View

	Activity 3.4: Linear Dimensions
	Procedure
	Extend Your Learning
	Introduction to Dimensioning
	Dimensioning Guidelines
	General Rules for Dimensioning


	Activity 3.5: Applied Statistics
	Procedure
	Introduction to Summary Statistics

	Activity 3.6: Instant Challenge Fling Machine
	Procedure
	Scoring
	Inferential Statistics

	Activity 3.7: Statistical Analysis with Excel
	Procedure
	Part 1
	Part 2
	Part 3 (Optional)

	Statistical Analysis with Excel
	Analysis ToolPak Loading Instructions

	Activity 3.8: Precision Accuracy Measurement
	Procedure
	Accuracy and Precision of Measurement
	The Empirical Rule

	Project 3.9: Manufacturing a Box
	Procedure
	Introduction to Manufacturing Processes
	Testing Trueness and Squareness
	Project 3.9 Rubric

	Optional Activity 3.10: Instant Challenge: Oil Spill
	Procedure
	Scoring


	Unit 4: Modeling Skills
	Unit Landing Page
	Introduction to Modeling
	Introduction to Modeling

	Activity 4.1: Software Modeling Introduction
	Procedure

	Activity 4.2: Model Creation
	Procedure
	Model Creation

	Activity 4.3: Motion in One Direction
	Procedure

	Activity 4.4: Mathematical Modeling
	Procedure
	Part 1
	Part 2

	Mathematical Modeling

	Activity 4.5: Cams in Motion
	Procedure
	Part 1 – Create a motion graph
	Part 2 – Generalize the motion graph

	Creating Drawings CAD
	Assembly Constraints
	Cam Dimension Drawings

	Activity 4.6: Design a Cam
	Procedure


	Unit 5: Geometry of Design
	Unit Landing Page
	Activity 5.1: Calculating Properties of Shapes
	Procedure
	Extend Your Learning
	More Challenging
	Geometric Shapes and Areas
	Attend to Precision

	Activity 5.2.a: Geometric Constraints
	Procedure
	Work Points, Work Axes, Work Planes

	Activity 5.2b: Introduction to CAD Modeling Skills
	Procedure
	Automoblox® Body
	Automoblox Windshield
	Chamfer

	Automoblox® Passenger Base
	Automoblox® Wheel (Simplified Version)
	Automoblox T9 Dimensioned Drawings

	Activity 5.3: Determining Density
	Procedure
	Part I. Determining Density of a Material
	Part II. Determining the Plastic Materials used in Automoblox Vehicles

	Extend Your Learning
	Determining Density
	Common Materials Chart
	Ferrous Metals
	Nonferrous Metals
	Plastics
	Hardwoods
	Softwoods

	Common Metals and Plastics
	Ferrous Metals
	Nonferrous Metals
	Plastics


	Activity 5.4: Calculating Properties Solids
	Procedure
	Extend Your Learning
	Properties of Geometric Solids

	Activity 5.5.a: CAD Model Features Part 1
	Procedure
	Revolve
	Holes
	Circular Pattern (Feature)
	Rectangular Pattern
	Sweep

	Creating a Custom Drawing Sheet

	Activity 5.5.b: CAD Modeling Features Part 2
	Procedure
	Mirror
	Mirror – Feature Application
	Loft
	Extrude


	Activity 5.6: Physical Property Analysis
	Procedure
	Aluminum Object Example 1
	Questions for Aluminum Object
	Brass Object Example 2
	Questions for Brass Object
	High Density Polyethylene Example 3
	Physical Property Analysis of Your Manufactured Box
	Physical Property Analysis of Automoblox Vehicle

	Physical Properties Analysis

	Activity 5.7: Force Stability
	Procedure
	Part 1 - Factors That Affect Tipping Force
	Part 2 – Engineering Design


	Project 5.8: Reindeer Games
	Procedure
	Portfolio
	Assembly Constraints (Optional)
	CAD Tutorial Videos
	Project 5.8 Rubric

	Optional Activity 5.9: Instant Challenge: Popcorn Package
	Procedure
	Scoring


	Unit 6: Reverse Engineering
	Unit Landing Page
	Activity 6.1 Visual Design Principles and Elements Identification
	Procedure
	Elements and Principles of Design

	Activity 6.2 Visual Analysis Automoblox
	Procedure

	Activity 6.3 Functional Analysis Automoblox
	Procedure
	Reverse Engineering and Functional Analysis
	Simple Machines
	Product Observation Example
	Product Name: Stapler
	Company Name: Bates Model 640 Custom


	Activity 6.4 Structural Analysis Automoblox
	Procedure
	Product Disassembly
	Product Disassembly Material Usage Chart
	Ferrous Metals
	Nonferrous Metals
	Ceramics
	Plastics
	Composites
	Hardwoods
	Softwoods


	Project 6.5 Product Reverse Engineering Presentation
	Procedure
	Project 6.5 Rubric
	Metal Fasteners, Joining, and Adhesives
	Plastic Fasteners, Welding, and Bonding
	Wood Fasteners, Joinery, and Adhesives


	Unit 7: Documentation
	Unit Landing Page
	Activity 7.1: More Dimensioning
	Procedure
	Dimensioning Standards

	Activity 7.2: Sectional Views
	Procedure
	Extend Your Learning
	Alternate Views
	Holes and Hole Notes

	Activity 7.3 Tolerances
	Procedure
	Showing Tolerances in Inventor

	Tolerances

	Activity 7.4: Assembly Models
	Procedure
	Part I.
	Part II.

	Documentation
	Assembly Constraints

	Project 7.5 Engineering Documentation Automoblox
	Procedure

	Activity 7.6: Design Brief Apollo 13
	Procedure
	Design Brief Example
	Design Criteria and Constraints
	Writing a Problem Statement

	Problem 7.7: Automoblox Product Enhancement
	Procedure
	Decision Matrix
	Technical Writing Elements and Standards
	Problem 7.7 Rubric


	Unit 8: Advanced Computer Modeling
	Unit Landing Page
	Activity 8.1: Parametric Constraints
	Procedure
	Parametric Modeling

	Problem 8.2: Automata Design Challenge
	Procedure
	Automata Design Brief
	Problem 8.2 Rubric

	Optional Activity 8.3: Instant Challenge: Air Vehicle
	Procedure
	Scoring


	Unit 9: Design Team
	Unit Landing Page
	Activity 9.1: Product Lifecycle
	Procedure
	Global, Human, and Ethical Impacts
	Activity 9.1 Rubric

	Problem 9.2: Engineering Design Ethics Design Brief
	Procedure
	Notes

	Ethics Design Brief Sample

	Project 9.3: Virtual Design Challenge
	Procedure
	The Design Briefs are as follows:

	Design Brief Options
	Project 9.3a(i) Modular Coffee Shop Table Virtual Design Brief
	Project 9.3a(ii) Speaker Support System Virtual Design Brief
	Project 9.3a(iii) Antique Goblet Display Case Virtual Design Brief
	Project 9.3a(iv) Happy Meal Toy Virtual Design Brief
	Project 9.3a(v) Wooden Mechanical Toy Virtual Design Brief
	Project 9.3a(vi) Locker Organizer Virtual Design Brief

	Gantt Chart
	Teamwork

	Activity 9.4: Team Norms
	Procedure

	Activity 9.5: Product Research
	Procedure
	Citations in APA Style
	Introduction
	Journal article, one author, doi available
	Journal article, one author, doi not available
	Magazine article
	Daily newspaper article, no author
	Daily newspaper article with author
	Book with author or editor
	Documentaries or motion pictures
	Software

	Product Research Sample


	Unit 10: Design Challenge
	Unit Landing Page
	Optional Project 10.1: Design Challenge
	Procedure
	Train Car Design Brief
	Desk Organizer Design Brief
	Emergency Supply Organizer Design Brief
	Candy Dispenser Design Brief
	Project 10.1 Rubric


	Appendix
	Remarks
	Glossary






