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Introduction to Engineering Design:

 originally developed in 1997
e Revised in 2000

* Revised again in 2004-2005, field
tested in 2006-2007. Released In the
PLTW® network for the 2007-2008
school year.
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Summary of Major Changes:

New method of storing the course material
Material has been reorganized, expanded
Increased focus on design

Project-based learning

Early introduction to 3D modeling
Emphasis on documentation

Emphasis on teamwork
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1. Improved method for storing and

delivering the course material
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It iIs now Iin chm (Microsoft compiled html file) format

Cr )

IED 2007 .chm

This 154 MB file contains all of the course material




Hyper-links tie everything together, authors
did an excellent job of cross-referencing
material:

NOTE: In preparation for teaching this lesson, it is strongly recommended that the teacher read the Teacher Notes.

Day 1:

The teacher will present Concepts, Key Terms, and Essential Questions to provide a lesson overview.
The teacher will distribute and infroduce Project 1.4.1 Puzzle Design Challenge.

The teacher will discuss constraints, requirements and questions about the project.

The teacher will review the design process using Example Design Process distributed in Lesson 1.1.
Students will keep this document available throughout this lesson.

The teacher will distribute and infroduce Activity 1.4.2 Puzzle Part Combinations.

The teacher will distribute Activity 1.4.2 Isometric Graph Paper handout or the Isometric Grid paper located in the Teacher Guidelines
at the bottom of the lesson for the students to use.

Note: The teacher will review the Sketched Puzzle Parts Example for details.

Students will begin work on Activity 1.4 2 Puzzle Part Combinations.

Day3-15:

The teacher will review the requirements for Project 1.4.1 Puzzle Design Challenge.

Students will continue working on materials to be completed.

The teacher will review Example Sketched Puzzle Solution for details on how students could hand in their decision solution.

Note: The teacher will give an introduction to the 3-D Modeling software if he or she did not introduce it in Lesson 1.3.

The teacher will keep students on task and demaonstrate any details on the 3-D modeling software needed for completion of the project.
The teacher will assess Project 1.4.1 Puzzle Design Challenge using Project 1.4.1 Puzzle Design Rubric.

Optional: The teacher will have students challenge each other on their cube o see the time needed to assemble puzzles. This could be
set up as a trial game to see which student’s puzzle cube is the most difficult to assemble and solve.

Instructional Resources

Woaord Documents

Project 1.4 1 Puzzle Design Challenge
Activity 1.4 2 Puzzle Part Combinations
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brainstorming

researching and generating ideas
identifying criteria and specifying constraints
exploring possibilities

selecting an approach

developing a design proposal

making a model or prototype

testing and evaluating the design using specifications
refining the design

creating or making it

communicating processes and results

International Technology Education Association (ITEA) (2002). Standards for technological literacy pp. 97

This nationally recognized design process will be used throughout all Project Lead The Way® curricula.

In this lesson, students will be introduced to the idea that there are many design processes and no single design process is better or more useful
than another. They will learn that the selected design process is the most accepted. Students will encounter each step in more detail as they gain
knowledge and experience throughout the course. This lesson is designed to assess what students know at the beginning of the course. As
students complete the Activities, Projects, and Problems in this lesson, the teacher will be able to determine the amount of instruction needed for
the remaining lessons in this course.

Concepts

1. There are many design processes that guide professionals in developing solutions to problems.

2. Adesign process most used by engineers includes defining a problem, brainstorming, researching, identifying requirements, exploring
possibilities, selecting an approach, developing a design proposal, making a model or prototype, testing, refining, making, and
re
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2. Maierial nas peen reorganized
ancl expanded




Previous |IED Curriculurn

a

Unit 1: Introduciiorn (4 days
Unit 2:  Introduction to Desigr (7 days
Unit 3: Siudent Portfolio Develogrment (2 days
Unit 4:  Skeicning and Visualizatior (15 days
Unit 5 Georneiric Relationsnigs (11 cays
Unit 6: Modeling (50 days
Unit 7: Assermnoly Modeling (40 days
Unit 8: Model Analysis and Verification ( 3 days
Unit 9: Model Docurnerniatior (31 days
Unit 10: Presentaiion (8 days
Unit 1 Produciion ( 2 days
Unit 12: Markeiing ( 2 days)




Neaew |IED Curriculurn

Unit 1: Introduction to Design (L0 weeks)
Unit 2: Design Solutions (10 weeks)




Olcl IED Curriculurrn: 47 MB

(300-page docurment in pdf forrneat, 41 Powerpoini

Oresen-cmoms and 55 additional resource files)

New |[ED Curriculurn: 154 MB

(Jncludes 5 Powerpoint greseniations, rmore
actv] | projects)
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Unit 1: Introduction idesigrn
Unit 2: Desig) Solutions




Unit 1: Introduction to Design

Lesson L. Introduction to a Design Process

Lessorn 1.2 Introduction to Tecnnical Sketcning
arc Drawing
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2. Aclvanced Designs
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Unit 3: Reverse Engineering

Lesson 3.1 Visual Analysis

Lesson 3.2 Furncilonal Anzalysis
Lesson 3.3 Siruciural Analysis
Lessorn 3.4 Product Imoroverneni oy Design




Unit 4 Design Proplems

(D
L/ 7

Lesson 4.1 Marreting ancd Grapnic Desigr)

1

235500 4.2 Endineering Design Etnics

o — —

.3 Design Tearrs

—
(D
2
)
Q
)
S




4, Project-pased learning




Puzzle Cube
(15 days)

Design Challenge
(12 days)

Product Disassembly Display.
(15 days)

Virtual Design Challenge
(201 days)

Lesson 1.4

Lesson 2.4

Lesson 3.3

Lesson 4.3







1

earller introduction to 3D modeling




Wnien is 3D-CAD mocdeling iniroduced?

Old curriculurn: clay 50

New curriculurn: clay 30




12 new curriculurn Invenior sxills
are learned ar Jrl irnrnediaiely apoplied




6. Ernonasis on docurmeniatiorn
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Major Projecis involving Tearnwori:




“Vlrtual” Tearnworl:

Working wiin a partner, oui
not in person (cornrmunicating
over iime and/or space)




Collaporate using:

> emall

o Instant messaging
> paper documents
> Internet ielepnony
orferencing

- telec

ﬂ)




IED STI (UIC, 2007)




IED STI (UIC, 2007)




IED STI (UIC, 2007)
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surnrnewry

The new |IED course of study includes:

SKelc hmJ
Measurernerni, Statistics, and Applied Geormneiry
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Videos Requlred to Purch
Condor DVD

A-10 (an Lil-minute filrm founc witnin e collection of
snortfilrms on DVD Volurne 4 of Thne Fllms of Charles

and Ray Earmes),

The Deep Dive DVD




Finzally:

| look at tne material In
D 2007.cnm




