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Topic 2 (ver 1.0) Basic Project Skills-Design Method
Content of this module

BellWork 2.1

Project Planning discussion

Project Planning group exercise

Bell Work 2.2

Discussion of stepsin our design process

Comparison to other design methods (will re quire handouts)
BellWork 2.3

Group exercise to apply design steps

Bell Work 2 4

Group exercise to prepare for group presentation

BellWork 2 5

Stude nts make group pre sentations with visual aids (4-6 minutes each)
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2.1 The Project Life-Cycle

Intentionally left blank
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Bell Work 2.1

(Always start a new Journal page for each day. Itiso.k.foryou to
write on the back of the pages. Record the question or task and
your response in your Journal.)

Review the handout on Journal Format and prepare for taking notes
in today's class. Modify previous Journal entries to conform to the
proper format as time allows. (Remember, Journals will eventually
be graded.)
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Today’s Agenda

Discuss the terms:
Project

» \’ Project Plan
’ /( Project Life-Cycle
Phases of a Project
Deliverabl
> eliverable

t’[ Develop a project plan for a team project
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Project Life Cycle for New
Product Development

“New Product Deve opment” is anindustrid term for the complete process
to bring anew prod uct tomarket 4s with any discrete endeavor, it is a proj ect.

The term “Project” has also come tohave special meaning in industry.

A Project is a terrporary endeavor with a specific goal  generate some
new product or Service. (sounds just like “New P o duct Dev elopment doe snit it?)

In industry, “Project Managers”are valued experts who know how to
iniiate plan, execute, control, and close a project effectively. In fadt,
“Project Management” is a rewarding technical caree of which students
should be aware.

Every Project is unique and has a unique set of phases that can be defined.
Eachphase shouldbe marked by atangible deliverable.

A “Project Plan” defines every aspect of the projedt’s entirelife-cyde. This
plan defines the beginning andend of a project
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Are we doing “New Product
Development” or a project?

| thought we were just building a robot!...
Well, this is all true...but we might as well learn something as we go.
“New Product Development” has two parallel aspeds.
Product Engineering
Marketing Analysis
Designing and Building a working robot are only two phasesin the
“Robot D evelopme nt Project” that your team is engaging .
...and we are really engaging two projects:
The Robot Deve opnent Project

The Robot Marketing Project (whose first active phaseis “marketing
analysis” which should influence the type of product being developed.)
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Robot Development Project:
Example Phases and Deliverables

1 cyde through processuntil aceptable p odict iscreded I

Project Assanble | Conceptud | Embodi ment | Production | Tesing Closure
Definion | Tean Design Design “utasmties aitnsm ies implarent
ofjetie baedm reals | -icertifyprobien Aicertify probem -inegaton firalasemby marlethgpla
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1. de taile dlife-cycle d escriptionincluding timeline, charts, and che cKlists, for e ach phase

2. organizationa | chat withd efined resp onsbilitie s fora l the team membe rs

3. clearty defined need (ncluding functionstructure and required testperformance), documented
alternatives, conce pt that best ad dresses the nee d

4. clearly defined ne ed, documented altem atv es, d etailed documentationof the design thatbest
addresses the needand the prod uction proced ures tobuild it

5. fully functional p o totype

6. mark etable designwith predictable pe fomance

7. product that has bee naccepted inthe marke tplace, team thatis infomed andmembe s are re ady
for next assignment Qpyright: Micha! Wigien,2005
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Exercising your new knowledge

In groups of 3-5 students, develop a project planto present a
solution that addresses the need “kids need a convenient way to
practice their skateboarding tricks.”

You group will have to make a presentation on Friday discussing
your project plan (along with a design you contrive on
Wednesday) ...so do everything purposefully.
Today, only focus on your project plan:

Define the phases and deliverables of each phase.

Estimate the time you will need to spend in each phase. (You
will be given time in class on Wednesday and Thursday...the
rest ishomework.)

On Friday, every student must submit his/her own copy ofthe
team’s project plan. It will be graded for neatness, how well
you explain each phase and organization of information.
Qopyright: Michal Wiegen,2005
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2.2 Design Methods

Intentionally left blank
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Bell Work 2.2

(Always start a new Journal page for each day. Itiso.k.foryou to
write on the back of the pages. Record the question or task and
your response in your Journal.)

Silently read the handout discussing various design
methods. (handout: design_steps)
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Today’'s Agenda

Discuss the steps in the design method that we will
use in this class
Relate these steps to other design methods
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The Engineering Design Process

The Enginee s role is g enerally centered on the phases that are coloredlight bluein the pre vious
slide .

Remember: As a trained problem solver, the
Engineer only has three basic responsibilities:

1) determine all possible solution options
2) choose the best option, and
3) implement the solution.

Because this is theoretically impaossible, we need
a plan to do the best we can..
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10 Design steps for Robotics Class

Identify and Define the Problem Note: (Wewi ll reversesteps 1and 2
Assemble a Design Team becae aur dass isa predfined team,

Identify Constraints and Criteria for Success
Search for Solutions

Analyze Each Potential Solution
Choose the "Best" Solution
Document the Solution
Communicate the Solution to Manageme nt

Construct the Solution

10. Verify and Evaluate the Performance of the Solution

Important! It is often necessary to cyde through many parts of the
process...sometimes many times...to get the Best Solution.

Dart forget thatall thesesteps
(ecept 9and 10) aeappied in the
Conceptud desi g0 AND the
Embod nent dssign.

© ® N OO WDN R
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1. Define the Problem

Clearly define the problem before
considering any solutions.

The source of the real problem is probably
deceptive.
If the handle on my screwdriver keeps breaking, do | need
to design a better handle or just quite using my screwdriver
as a hammer?
If the cars keep running into each other, do we need to
design wider roads, or safer drivers, or both?
To practice skateboarding tricks do kids need a skate park,
or just a ramp, or maybe just a video game?
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2. Assemble a Team

The optimum team will be different
depending on how you define the
problem.
If you want to design wider roads, then you'l
need to get civil engineers and transportation
experts involved.
If you want to make safer drivers, then you
need to get training professionals involved
(and maybe even optometrists).
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3. ldentify Constraints and
Criteria

Some limitations are undeniable...we call these
“Constraints.”

Resources are always limited (including time,

materials, bud get and personnel).

Some restrictions are externally imposed like it must

be legal and we must finish before competition day.
Other “design requirements” are made by
choice...what we call “Criteria for success.”

Like aesthetics, quality, safety, or reliability.
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4. Search for Solutions

This is the first place to let creativity shine:
Can you eliminate the need by redefining the proble m?
Try to break down all preconceived biasesand self-imposed
limitations.
Use knowledge to find more ideas (analogies in nature,
analogiesin other disciplines, products already on the market).
Brainstorming, Synectics, and other methods can be
investigated online.
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5. Analyze Each Possible Solution

Simple Calculations to see if it is possible

Compare power requirements to
constraints defined earlier

Run computer simulations
Perhaps build simple prototypes
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6. Choose the “Best” Solution

Might not be the solution that is fastest,
or easiest to build, or lasts the longest.

Must consider all the criteria and find the
solution that best meets ALL the
constraints and criteria that you have
defined.

Criteria should be defined with some
rating on their “priority”.
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7. Document the Solution

All ideas and decisions should have been
documented along the way. Now itis
time to polish the drawings and collect
everything in a design report.

In the real world, this documentation
might fill a library.

Qpyright: Michal Wigen,2005
do rot distributewithou permisson

8. Communicate the
Solution to Management

What good is a solution that Management
doesn’t know about or can’t understand
enough to implement the solution?

Management needs to know everything
about how the solution meets the need
and how much it will cost to make...

In this class, the team coach will serve as
the manager.
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9. Construct the Solution

Though minor prototyping may have been a
part of the analysis steps, now it is time to
commit real resources to the product.

A more detailed prototype should be developed.
This prototype must represent the most
significant characteristics of the final design

Since it will take a lot of resources,
management will have to be on board.
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10. Verify and Evaluate

Just because you went through all the
right steps doesn’t mean the product
works.

Based on the constraints and criteria, a
careful testing plan should be developed
to simulate all significant environments
and scenarios that might be encountered.

Qpyright: Michal Wigen,2005
do rot distributewithou permisson

According to James Earle

Problem identification
Preliminary ideas
Refinement

Analysis

Decision
Implementation
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According to
Shigley and Mischke

Recognition of a Need

Definition of the Problem
Synthesis of Ideas

Analysis and Optimization of Ideas
Evaluation of Solutions
Presentation of Final Solution
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According to
Pahl and Beitz

Clarification of the Task
Conceptual Design
Embodiment Design
Detail Design
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C |aSS WO rk (Teacher: Please adapt for your class)

Divide the class into 3-4 random groups to
compare the other design methods to ours:
Earle’s 6 -step method
Shigley and Mischke 6-step method

Pahl and Beitz 4 phases of design
Provide each group with colored paperwithEale’s, Shigley’s andPahl’s
steps listed (one color per group soyou can tell whose is whose, cutall the
steps gpat so there is only one step on each piece of paper).
Print out posters for our method (one step per pagewith very large print)
and tape pages in orderon the wall.
Hawe students tape their colored pieces of paper under the appropriate
steps. Discuss the differences of opinion as a dass.
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Homework

Now that you understand the design
process. Apply it step-by-step to the need
“kids need a convenient way to practice
their skateboarding tricks.” (mis may have been
modified a little by your project plan.)

On paper write the step number and then
document what you came up with for
each step in the design process. (Only do
steps 1-7.)
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2.3 Practice With Official
Design Method

Intentionally left blank
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Bell Work 2.3

(Always start a new Journal page for each day. Itiso.k.foryou to
write on the back of the pages. Record the question or task and
your response in your Journal.)

Silently prepare to describe your homework solution to your small
group. Be prepared to defend your decision, but also be willing to
adopt other ideas...
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Today’'s Agenda

Get into your 3-5 person group
Each person take 2 minutes to describe their solution
to the homework.

Spend 5 minutes to discuss all the solutions and
choose one single solution.

Asa group, create written descriptions and sketches
to completely “explain your solution to
manage ment .
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2.4 Organizing a Presentation
for Management

Intentionally left blank
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Bell Work 2.4

(Always start a new Journal page for each day. Itiso.k.foryou to
write on the back of the pages. Record the question or task and

your response in your Journal.)

Question: Make a list of the topics that y ou would include in a five
minute presentation on your group's project plan and resulting
design solution.
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Today’s Agenda

Getino your 3-5 person group

Dev elop the presentation that your group will make to the class

tom orrow
Every person nust have equal share in the presentation
The presentation must be between4 and 6 minutes (points taken off for
shorter or longer presentations)
Don't forget to openwithan introdu ction and d ose with asummary
Visual aids musteither be large posters or drawn on overheads for the
projector.
Don't forget you ae presenting your project plan AND your chosen design.
You will NOT be given any timeto get ready tomorrow, Plan
today!

Homework: Each person should write out what they plan to say,

practice it,and make sure it fitsin the amount of time that the group

has allotted for their topic.
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2.5 Practice Presenting to
Manage ment

Intentionally left blank
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Bell Work 2.5

(Always start a new Journal page for each day. Itiso.k.foryou to
write on the back of the pages. Record the question or task and
your response in your Journal.)

Silently practice your part of your group’s presentation.

Make sure your part of the visual aids are ready and available...
groups will have to quickly take the “stage” as soon as the previous
group has finished.
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Today’'s Agenda

Groups will make 4-6 minute presentations.
Quickly and quietly take your positions when it is
your turn.

If you delay, your grade may suffer.

At five minutes per presentation, we will barely have
time to hear from every group.

Teacher: it isrecommended that you video tape the
presentations for later evaluation.
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