
 TO DO: 
 Goals for Sprint 2
 Sprint 2 Calendars
 Product/Target Specifications
 The Product Architecture Drawings
 Choose final concept & refine design requirements 

based on feedback
 Modify design requirements to create target 

specifications – at least one must reflect 
productivity!

 Start on Product Architecture Drawings
 Start thinking about materials

 LOOKING AHEAD:
 Week 6 BEEST due – 10/5 @ 11:59pm.
 Week 7 BEEST due – 10/12 @ 11:59pm.

Documentation from this Sprint goes in 

“5. Development of the Design” 

Welcome to 

Sprint 2

Turn 

these in 

before 

you leave



FINAL SPRINT

• Final product refinements based on 
feedback and test data

• Deliver the working prototype to the 
customer

• FINAL BINDER CHECKS

• FINAL INDIVIDUAL PROJECT 

PAPER (IPP)

• FINAL PROTOTYPE

• FINAL EXPO POSTER

• FINAL EXPO VIDEO

SPRINT 3 

• Iterate Design Requirements based on 
feedback

• Revise and/or add additional 
quantifiable target specifications

• Revise bill of materials with cost

• Final product architecture drawing 

(with component info)

• BOM & Target Costing

• Build Final Prototype

• Robust Design & Product Testing

• Test final prototype and gather 

customer feedback

• SPRINT REVIEW PREP

• BINDER CHECKS

• PART 3 of IPP

SPRINT 2 

• Final concept selection based 
on feedback

• Iterate Design Requirements 
based on feedback

• Quantify at least one design 
requirement into a target 
specification related to 
customer productivity

• Revise design and build next 
level prototype (full scale)

• Create bill of materials with 
cost, place material orders

• Gather customer feedback 
including price

• SPRINT REVIEW PREP

• BINDER CHECKS

• PART 2 of IPP 

EGE 2123 Entrepreneurial Engineering Design Studio

IDENTIFICATION & 
JUSTIFICATION OF THE 
OPPORTUNITY

• Accessibility Simulation & Design 
Theme

• Ethnography & Site Observation 
Activity

• Opportunity Proposals

• Team formation, mission 
statements, team logo & team 
charters

• Identify primary Subject Matter 
Expert (SME)

• Background/Rationale Research 

• PROJECT PITCH PREP

• BINDER CHECKS

• PART 1 of IPP 

SPRINT 1 

• Outcome-driven Innovation &  
customer needs statements

• Compile “Must do, might do, 
must NOT do” requirements

• Patent Searches, Market 
Research

• Concept Generation activities

• Concept Screening & 

Selection, Decision matrices

• Prototyping in Design

• Mock-up (small scale, Level 1) 

prototypes of top 2 concepts 

to gather customer feedback

• SPRINT REVIEW PREP

• BINDER CHECKS

PROJECT TIMELINE

WEEKS 1-3 WEEK 4-6 WEEKS 7&8 WEEKS 10-13 WEEK 15-16

Photo Documentation of the Design Process

Project 

Pitch

SPRINT 1 
REVIEW 

SPRINT 2 
REVIEW 

SPRINT 3 
REVIEW 



By the end of Sprint 2, your team will:

• Choose final solution concept to pursue

• Revise design requirements based on 

customer feedback

• Create target specifications

• Create a Product Architecture 

document

• Create a Bill of Materials

• Build a full scale (Level 2) model for 

customer feedback and potential 

pricing information

SPRINT 2 

• Final concept selection based 
on feedback

• Iterate Design Requirements 
based on feedback

• Quantify at least one design 
requirement into a target 
specification related to 
customer productivity

• Revise design and build next 
level prototype (full scale)

• Create bill of materials with 
cost, place material orders

• Gather customer feedback 
including price

• SPRINT REVIEW PREP

• BINDER CHECKS

• PART 2 of IPP 



YOU 

ARE 

HERE



How can customer needs/design 
requirements be translated into precise 
targets for the design work?

How can the team agree on what 
constitutes success or failure of the 
design?

How can the team resolve trade offs among 
inevitable product characteristics?

We need specifications!

Product Design and Development, Karl T. Ulrich and Steven D. Eppinger. 

5th Edition, Irwin McGraw-Hill, 2012.



How are these different from your 
design requirements you already 
have?

Derived from all of the design 
requirements you have created so far 
but takes them to the next level!

Represent quantifiable, unambiguous 
agreement on what the team will 
consider a successful design that 
meets their design requirements and 
customers’ needs. 

A set of 

requirements 

that spell out 

in precise, 

measurable 

detail WHAT

the product 

has to do.  



• Metric = precise, directly observable, measurable 

characteristic of the product that reflects the degree to 

which a requirement has been met.

• How do we express the value of a metric? A number and 

units

• Examples:

• Average time to assemble = METRIC

• Less than 75 seconds = VALUE

• Total mass = METRIC 

• < 1.4 kg = VALUE

• A specification consists of a metric and a value.

specification





Analyze each 
design 

requirement one 
at a time

Create at least 
one metric that 
characterizes 

that requirement

Decide on 
acceptable 

values for these 
metrics

REFLECT, REFINE, IMPROVE



Design Requirement Metric Units of Measure Value

1. a.

b.

c. 

…

a. 

b. 

c. 

…

a. 

b. 

c.

…

2. a.

b.

c. 

…

a. 

b. 

c. 

…

a. 

b. 

c.

…

…

Guidelines for Values:

1. At least X – establishes lower bound but higher is better. 

2. At most Y – establishes an upper bound but lower is better. 

3. Between X and Y – establish upper and lower bounds.

4. Exactly X – any deviation from exact value means lower performance (very constraining)

5. Discrete Values of X – like S, M, L



Example of Target Specifications in EGE 2123



• The assignment of the functional 

elements of a product to the physical 

building blocks of the product.

Physical Elements Functional Elements 

Parts, components, 

subsystems that 

implement the 

product’s functions

Individual 

operations and 

transformations that 

contribute to the 

overall performance



box

hitch

fairing

bed

springs

wheels

protect cargo

from weather

connect to 

vehicle

minimize

air drag

support

cargo loads

suspend

trailer structure

transfer loads

to road

• The purpose is to define the basic building blocks of the product in terms of 

what they do and how they interface with the rest of the device.

• Allows detailed design and testing of the individual building blocks to be 

assigned to different teams and carried out simultaneously – divide and 

conquer!!

Physical Functional



Best Case Scenario:

 Each component (module) implements 

only one function

 Interactions between modules are few and 

well-defined

Allows a design change to one module 

without requiring changes to other modules.



Prepare a computer generated, dimensioned 
assembly drawing of the product as a whole –
all parts numbered and in their assembled 
positions.

Prepare descriptions of each numbered 
component documenting function, 
fabrication/purchase details and 
interactions/connections with other 
components.

 If a component will be fabricated, indicate the 
material to be used and fabrication method. 

 If purchased, indicate proposed vendor.



 TO DO: 

 Goals for Sprint 2

 Sprint 2 Calendars

 Product/Target Specifications

 The Product Architecture Drawings

 Choose final concept & refine design requirements 
based on feedback

 Modify design requirements to create target 
specifications – at least one must reflect 
productivity!

 Start on Product Architecture Drawings

 LOOKING AHEAD:

 Week 6 BEEST due – 10/5 @ 11:59pm.

 Week 7 BEEST due – 10/12 @ 11:59pm.

Documentation from this Sprint goes in 

“5. Development of the Design” 

Welcome to 

Sprint 2



 TO DO: 

 Building the Level 2 Prototype

 The Bill of Materials and ordering supplies

 Work Time – Product Architecture, BOM, Building 
Level 2 Prototype

 Discuss first drafts of Product Architecture & BOM 
before you leave

 LOOKING AHEAD:

 BOM must be finalized by the end of next class

 Week 6 BEEST due – 10/5 @ 11:59pm.

 Week 7 BEEST due – 10/12 @ 11:59pm.





• Complete one row for every component (even if you will fabricate 

it).

• Talk with the instructors when you think you have this complete. 

• Raw materials for fabrication can be purchased directly and will 

be reimbursed with valid receipts. 





 On the item description page find the ASIN #

 Include the ASIN # in the ‘Description’ column of your 
Bill of Materials/ Order Submission form



 Check out the vast array 
of products that 
McMaster-Carr offers, 
both plastic and metal.



Did you 

consider 3D 

printing??

 Files for printing MUST be exported in .STL format.

 Be sure you consider the printer build capacity 
when deciding if your part should be 3D printed or 
fabricated elsewise.

. 



https://youtu.be/UiBDXslueiY
https://youtu.be/UiBDXslueiY
https://youtu.be/UiBDXslueiY






https://www.sourceamerica.org/design-challenge/student-teams

https://www.sourceamerica.org/design-challenge/student-teams




 TO DO: 

 Building the Level 2 Prototype

 The Bill of Materials and ordering supplies

 Work Time – Product Architecture, BOM, Building 
Level 2 Prototype

 Discuss first drafts of Product Architecture & BOM 
before you leave

 LOOKING AHEAD:

 BOM must be finalized by the end of next class

 Week 6 BEEST due – 10/5 @ 11:59pm.

 Week 7 BEEST due – 10/12 @ 11:59pm.



 TO DO: 

 Entering the Source America Design Challenge –
must be done before you leave today! (M/W ONLY)

 Bill of Materials – must be finalized today! Turn in 
before you leave so we can get supplies ordered.

 Work Time – Product Architecture, BOM, Building 
Level 2 Prototype

 LOOKING AHEAD:

 Week 7 BEEST due – 10/12 @ 11:59pm

 Week 8 BEEST due – 10/19 @ 11:59pm

 Part 2 of IPP due – 10/22 @ 11:59pm



https://youtu.be/UiBDXslueiY
https://youtu.be/UiBDXslueiY
https://youtu.be/UiBDXslueiY






https://www.sourceamerica.org/design-challenge/student-teams

https://www.sourceamerica.org/design-challenge/student-teams






 When you login to EGNYTE, find the folder 

2016-17 College Design Challenge

 Find the Forms and Instructions folder

 Access the For Registration folder

Within the folder you access the remaining forms, 
documents, survey link, and instructions to complete 
your team’s registration.



In your team binders 

you have the Source 

America Disability 

Awareness handout.



All release forms must 

be scanned into a 

single PDF document

(see naming 

convention at left)

 Download the form: Media Release.pdf

 Each team will need a form signed for:

• Each team member

• Both instructors (coaches)

• Your identified SME (may be Steve, Tim, 

supervisor or STEP client, etc. --- anyone who 

may appear in photos or in the video showing the 

final working prototype).

 Name the PDF file containing ALL signed Media 

Release Forms: “Media_Release_Forms_Team#”

 Upload this PDF file containing all the signed releases

into the team folder.



Your team can choose 

either Steve Slayton or 

Tim Kachmarik (STEP) 

or Dr. Huff or Prof. 

Morano as your mentor.



 Team Name

 Team ID: This team ID # was emailed to the team leader who originally 
registered the team.

 School name, address, and phone #

 Non-profit: Services to Enhance Potential (STEP)

32229 Schoolcraft Road

Livonia, MI 48150

 Each team member:

 FIRST and LAST NAME (Legal names required for travel arrangements for 
Finalists.

 Home address of each team member (this will be the address any monetary prize 
would be mailed to).

 Email and phone #’s

 For coaches, please use LTU address, email, and phone #’s:

 Heidi Morano hmorano@ltu.edu (248) 204-2588

 Cristi Bell-Huff cbellhuff@ltu.edu (248) 204-2609

The roster will be saved 

as an Excel file, not a 

PDF.

mailto:hmorano@ltu.edu
mailto:cbellhuff@ltu.edu




take a pre-project survey
Pre-Project Survey Instructions: 

Please have each student take the following survey: 
https://www.surveymonkey.com/r/7TD2JG9

Only the students need to take the survey. 

https://www.surveymonkey.com/r/7TD2JG9


 TO DO: 
 Mid-Project Teamwork  Assessments

 Work Time – Product Architecture, BOM, Building Level 2 
Prototype

 Finish the Level 2 Prototype by next class

 LOOKING AHEAD:
 Week 7 BEEST due – 10/12 @ 11:59pm

 Binder Check #3 – NEXT CLASS

 Sprint 2 Reviews – 10/18 (M/W) and 10/19 (T/Th)

 Week 8 BEEST due – 10/19 @ 11:59pm

 Mid-Project Teamwork  Assessments – due 10/18 @ 11:59pm

 Part 2 of IPP due – 10/22 @ 11:59pm



Teamwork 
Evaluation

You’ve made it 
about half way…

Good time to reflect on how the team is functioning…

On Blackboard, under the Assignment tab, find:

Each team member will evaluate themselves AND every member of their team 

in each of the categories:

• Working with Others

• Focus on the Task

• Attitude

• Time-management

• Quality of Work

• Contributions

• Problem Solving



 TO DO: 
 Requirements for Sprint 2 Review

 In Class Consulting Day with Prototypes

 Binder Check #3

 Work Time – Sprint Review Prep, Teamwork Assessments, 
etc.. (there is plenty to do!)

 LOOKING AHEAD:
 Sprint 2 Reviews – 10/18 (M/W) and 10/19 (T/Th)

 Week 8 BEEST due – 10/19 @ 11:59pm

 Mid-Project Teamwork  Assessments – due 10/18 @ 
11:59pm 

 Part 2 of IPP due – 10/22 @ 11:59pm

E-mail slides by 11 am that day



 TO DO: 
 SPRINT 2 Reviews 

 LOOKING AHEAD:

 Week 8 BEEST due – 10/19 @ 11:59pm

 Mid-Project Teamwork  Assessments – due 10/18 
@ 11:59pm 

 Part 2 of IPP due – 10/22 @ 11:59pm

 Week 9 BEEST due – 10/26 @ 11:59pm


