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Idea	  genera'on	  is	  the	  process	  of	  genera'ng	  alterna've	  
ideas	  to	  solve	  a	  design	  problem	  

Crismond	  &	  Adams	  (2012)	  
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IDEA	  SCARCITY	   IDEA	  FLUENCY	  

Start	  design	  work	  with	  a	  
few	  or	  just	  one	  idea	  

Reluctance	  to	  discard,	  
add	  to,	  or	  revise	  the	  
ini'al	  idea(s)	  

Start	  design	  work	  with	  
an	  abundance	  of	  ideas	  

U'lize	  techniques	  to	  
explore	  the	  design	  
space	  and	  avoid	  fixa'on	  

vs.	  

vs.	  

vs.	  



Test	  4	  idea'on	  interven'ons	  
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1.	  Adap(ve	  Framing	  

2.	  Innova(ve	  Framing	  

3.	  Teaming	  

4.	  Tools	  

0.	  Neutral	  Framing	  



Interven'on	  #1	  =	  Adap've	  Framing	  
Work	  within	  constraints	  and	  generate	  prac(cal	  ideas	  

Your	  solu'ons	  should	  focus	  on	  improving	  exis'ng	  designs	  or	  adap'ng	  
familiar	  ways	  of	  approaching	  the	  problem	  or	  similar	  problems.	  Consider	  
constraints	  such	  as	  weight	  and	  size	  in	  your	  solu(ons,	  so	  users	  could	  carry	  it	  
and	  be	  able	  to	  bring	  it	  with	  them	  in	  their	  car.	  Also	  think	  about	  how	  the	  
solu(on	  is	  powered	  given	  that	  it	  should	  make	  it	  easier	  for	  people	  to	  go	  up	  hill	  
as	  well	  as	  downhill,	  but	  should	  also	  be	  reasonably	  affordable.	  

Design	  a	  way	  for	  individuals	  without	  lots	  of	  skill	  and	  experience	  skiing	  or	  
snowboarding	  to	  transport	  themselves	  on	  snow.	  

Neutral	  Framing	  

Low-‐Skill	  Snow	  Transporter	  

Adap've	  Framing	  
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Jin	  &	  Chusilp	  (2006)	  



Interven'on	  #2	  =	  Innova've	  Framing	  
Loosen	  constraints	  and	  generate	  radical	  ideas	  

Your	  solu'ons	  should	  focus	  on	  crea'ng	  totally	  �new	  designs	  or	  developing	  
totally	  new	  ��ways	  of	  approaching	  the	  problem.	  Don’t	  be	  concerned	  about	  a	  
par(cular	  size	  or	  �weight	  of	  your	  solu(on,	  and	  feel	  free	  to	  �choose	  any	  
materials	  you	  desire,	  as	  those	  �sorts	  of	  constraints	  might	  be	  able	  to	  be	  �worked	  
out	  in	  the	  future.	  

Design	  a	  way	  for	  individuals	  without	  lots	  of	  skill	  and	  experience	  skiing	  or	  
snowboarding	  to	  transport	  themselves	  on	  snow.	  

Neutral	  Framing	  

Low-‐Skill	  Snow	  Transporter	  

Innova've	  Framing	  
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Jin	  &	  Chusilp	  (2006)	  



Interven'on	  #3	  =	  Teaming	  
Work	  with	  a	  partner	  to	  generate	  ideas	  

	  	  	  

	  	  	  

	  	  	  

Aaending	  to	  another	  
person’s	  ideas	  may	  help	  an	  
individual	  see	  another	  
perspec've	  or	  way	  of	  
approaching	  a	  problem	  that	  
they	  would	  not	  have	  
considered	  otherwise.	  
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Interven'on	  #4	  =	  Tools	  
Use	  Design	  Heuris(c	  cards	  to	  explore	  design	  space	  
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'tle	  introducing	  heuris'c	  

explana'on	  of	  
heuris'c	  	   examples	  that	  use	  

the	  heuris'c	  	  	  

Daly	  et	  al.	  (2012)	  



Our	  research	  design	  has	  high	  school	  prospec've	  engineers	  
generate	  ideas	  in	  two	  different	  idea'ons	  
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Idea(on	  1:	  
NEUTRAL	  (pre)	  

A	  Neutrally	  
Framed	  
Problem	  

Generate	  
Ideas	  

(20	  min)	  

Reflec(on	  
Survey	  

Idea(on	  2:	  
INTERVENTION	  

A	  Different	  
Problem	  

Generate	  
Ideas	  

(20	  min)	  

Reflec(on	  
Survey	  

1.   Do	  the	  interven'ons	  impact	  the	  quan'ty	  of	  
ideas	  par'cipants	  generate?	  

	  
2.   Do	  par'cipants	  perceive	  the	  interven'ons	  

as	  making	  idea'on	  less	  difficult?	  



Let’s	  consider	  a	  case	  example...	  	  Alice	  
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Neutral	  Idea'on	  (Low	  Skill	  Snow	  Transporter)	  

N1.	  Skis	  w/	  Retractable	  Claws/Spikes	   N2.	  Snow	  Bike	  w/	  Motor	  

“It	  was	  difficult	  to	  come	  up	  
with	  good	  ideas,	  but	  thinking	  
of	  ideas	  wasn’t	  too	  hard.”	  

How	  easy	  or	  difficult	  was	  it	  for	  you	  to	  
come	  up	  with	  design	  ideas?	  

1	  ...	  2	  ...	  3	  ...	  4	  ...	  5	  ...	  6	  ...	  7	  
Very	  

Difficult	  
Neutral	   Very	  

Easy	  



The	  interven'on	  helps	  Alice	  consider	  more	  ideas	  
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Tools	  Interven'on	  Idea'on	  (One-‐Hand	  Opener	  for	  Lidded	  Food	  Containers)	  

I2.	  Jug	  w/	  Sensor	  

Adjust	  func8on	  through	  
movement	  

I3.	  Easy	  Buaon	  Box	  

Fold	  

I1.	  Suc'on	  Cup	  Lid	  

Add	  to	  exis8ng	  product	  

I4.	  Tighten	  Around	  Base	  

Mimic	  natural	  mechanisms	  

I5.	  Robo'c	  Arm	  

Mimic	  natural	  mechanisms	  

2	  ideas	  
	  	  è	  5	  ideas	  

Lemons	  et	  al.	  (2010)	  



The	  interven'on	  helps	  Alice	  consider	  more	  ideas	  
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“It	  wasn’t	  very	  hard	  to	  think	  of	  ideas,	  
but	  I	  don’t	  think	  they	  were	  all	  very	  
crea've.”	  

How	  easy	  or	  difficult	  was	  it	  for	  you	  to	  
come	  up	  with	  design	  ideas?	  

1	  ...	  2	  ...	  3	  ...	  4	  ...	  5	  ...	  6	  ...	  7	  
Very	  

Difficult	  
Neutral	   Very	  

Easy	  

“[The	  cards]	  made	  me	  think	  of	  more	  
ideas,	  and	  helped	  me	  when	  I	  was	  
stuck,	  but	  I	  think	  they	  also	  limited	  my	  
crea'vity	  a	  bit.	  They	  were	  good	  
star'ng	  blocks	  to	  help	  me	  come	  up	  
with	  my	  own	  ideas.”	  

1.   Alice	  generated	  more	  ideas	  and	  explored	  a	  
broader	  design	  space	  with	  the	  tools.	  

	  
2.   Alice	  perceived	  the	  tools	  interven'on	  as	  

helping,	  especially	  when	  she	  was	  “stuck”.	  

Tools	  Interven'on	  Idea'on	  (One-‐Hand	  Opener	  for	  Lidded	  Food	  Containers)	  



Only	  significant	  pre-‐
post	  change,	  was	  in	  
Innova<ve	  Framing	  
interven'on	  
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Groups	  not	  the	  
same	  at	  Neutral	  (pre)	  



Adaptive
Framing

Innovative
Framing

Teaming Tools

(n = 18) (n = 18) (n = 27) (n = 38)

1

2

3

4

5

6

7

Very
Difficult

Neutral

Very
Easy

H
ow

 e
as

y 
or

 d
iff

ic
ul

t w
as

 it
fo

r y
ou

 to
 c

om
e 

up
 w

ith
 d

es
ig

n 
id

ea
s?

Neutral Intervention

Perceived	  Difficulty	  of	  Genera'ng	  Ideas	  
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Conclusions	  
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The	  level	  of	  impact	  of	  the	  interven'ons	  was	  not	  high,	  
sugges'ng	  that	  impac'ng	  novice	  idea'on	  prac'ces	  is	  difficult.	  

However,	  the	  innova've	  framing	  interven'on	  showed	  promise,	  
so	  relaxing	  constraints	  may	  be	  par'cularly	  helpful	  for	  
beginning	  designers.	  

Open	  Ques'ons	  
Is	  more	  prac'ce	  (or	  'me)	  necessary?	  

Is	  impact	  in	  other	  idea'on	  measures	  (e.g.,	  variety,	  feasibility)?	  

Are	  some	  interven'ons	  beaer	  for	  certain	  types	  of	  individuals	  
(naive	  vs.	  intermediate	  vs.	  advanced	  levels)?	  



Thank	  You	  
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Ques'ons?	  

Eli	  Silk	  
emsilk@umich.edu	  
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