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(Radcliffe,	  1996)	  	  

1:	  	  	  	  	  	  	  	  	  	  	  Design	  acDviDes	  are	  characterized	  by	  their	  discursive	  space	  

2.	  	  	  	  	  	  	  	  	  	  	  ArgumentaDve	  acDvity	  contributes	  to	  the	  problem	  solving	  approach	  

3.	  	  	  	  	  	  	  	  	  	  	  Speech	  acts	  are	  linked	  to	  the	  character	  of	  the	  design	  step	  

Source:	  hOp://sic.ici.ro/sic1999_2/art05.html	  

Hierarchical`	  Task	  Analysis	  

A	  method	  of	  organizing	  workflow	  to	  

meet	  set	  objecDves.	  	  

•  IdenDfying	  the	  overall	  goal	  	  
•  Defining	  sub-‐tasks	  	  

•  Define	  the	  condiDons	  guiding	  tasks	  
	  

Tasks	  are	  represented	  as	  a	  hierarchy	  of	  

operaDons	  organized	  from	  the	  top-‐

down,	  to	  meet	  specified	  goals.	  

	  
2.	  
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[Axiom	  1]:	  Codified	  as	  uOerances	  that	  consist	  of	  

verb-‐noun	   pairings,	   retains	   the	   essence	   of	   the	  

discursive	  representaDon	  (Stanton,	  2005)	  mined	  

here	   from	   design	   protocol	   data.	   This	   is	   all-‐

inclusive	   of	   the	   linguisDc	   representaDons	  

sufficient	  to	  invesDgate	  both	  hypotheses.	  	  

[Hypothesis	   1] :	   Design	   acts	   have	  

dependencies	   when	   viewed	   in	   sequence	  

highlighDng	   moves	   that	   are	   pre-‐	   or	   post-‐

requisites	   for	   other	   moves.	   This	   can	   be	  

verified	   through	   staDsDcal	   analysis	   of	  

discursive	  data	  sequences	  (Pearl,	  2009).	  

[Hypothesis	   2]:	   In	   design,	   features	   are	  

decomposed	   into	   sub-‐	   or	   subservient	  

features	   that	   are	   developed	   independently	  

and	   then	   synthesized	   into	  wholes.	   This	   can	  

be	   shown	   through	   episodic	   analysis	   of	  

discursive	  data	  as	  was	  done	  in	  two	  previous	  

studies	  (Akin,	  1996;	  Akin,	  2007).	  	  

Axiom	  1	  

Hypothesis	  1	   Hypothesis	  2	  

3.	  
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Folder:	  1-‐
Partner	  
Debrief	  #1	  
	  

Folder:	  2-‐
Brainstorm	  
Review	  
	  

Folder:	  3-‐
Partner	  
Debrief	  #2	  
	  

Folder:	  4-‐
Advisor	  
Debrief	  #1	  
	  

Folder:	  5-‐
Advisor	  
Debrief	  #2	  
	  

Folder:	  6-‐
Partner	  
Review	  
	  

Folder:	  7-‐
Advisor	  
Debrief	  #3	  
	  

Folder:	  8-‐
Final	  Review	  
	  

1-‐SL-‐
PartnerDebri
ef1.mp4	  (40	  
min)	  
	  
1-‐SL-‐
PartnerDebri
ef1.doc	  
	  
	  

2-‐SL-‐
BrainstormR
ev.mp4	  (60	  
min)	  
	  
2-‐SL-‐
BrainstormR
ev.doc	  
	  

3-‐SL-‐
PartnerDebri
ef2.mp4	  (30	  
min)	  
	  
3-‐SL-‐
PartnerDebri
ef2.doc	  
	  

4-‐SL-‐
AdvDebrief1.
mp4	  (11	  min)	  
	  
4-‐SL-‐
AdvDebrief1.
doc	  
	  

5-‐SL-‐
AdvDebrief2.
mp4	  (11	  min)	  
	  
5-‐SL-‐
AdvDebrief2.
doc	  
	  

6-‐SL-‐
PartnerRevie
w.mp4	  (19	  
min)	  
	  
6-‐SL-‐
PartnerRevie
w.doc	  
	  
6-‐SL-‐
PartnerRevie
w-‐slides.pdf	  

7-‐SL-‐
AdvDebreif3.
mp4	  (8	  min)	  
	  
7-‐SL-‐
AdvDebreif3.
doc	  
	  

8-‐SL-‐
FinalReview.
mp4	  (45	  min)	  
	  
8-‐SL-‐
FinalReview.
doc	  
	  
8-‐SL-‐
FinalReview-‐
slides.pdf	  
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Requirement	  
SpecificaDon	  

Preliminary	  
Design	  

Design	  
Development	  

Describe	  design	  

components	  and	  

idenDfy	  prescripDve	  

requirements	  

•  Treehouse	  
•  Zip	  Line	  

•  Ramp	  

Define	  the	  design	  

concept	  and	  state	  	  

feasible	  design	  

alternaDves	  

•  Character	  
•  Experience	  

•  Features	  

Specify	  design	  

details	  and	  select	  

materials.	  

•  Safety	  

•  Dimensions	  

•  Mechanics	  

•  Security/	  Access	  

Folder:	  1-‐
Partner	  
Debrief	  #1	  
	  

Folder:	  2-‐
Brainstorm	  
Review	  
	  

Folder:	  3-‐
Partner	  
Debrief	  #2	  
	  

1-‐SL-‐
PartnerDebri
ef1.mp4	  (40	  
min)	  
	  
1-‐SL-‐
PartnerDebri
ef1.doc	  
	  
	  

2-‐SL-‐
BrainstormR
ev.mp4	  (60	  
min)	  
	  
2-‐SL-‐
BrainstormR
ev.doc	  
	  

3-‐SL-‐
PartnerDebri
ef2.mp4	  (30	  
min)	  
	  
3-‐SL-‐
PartnerDebri
ef2.doc	  
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Stages	  of	  Analysis	  

	  

1.  CodificaDon	  

2.  Macro	  Level	  Analysis	  

3.  Midi	  Level	  Analysis	  

4.  Micro	  Level	  Analysis	  

6.	  
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Nouns	  (design	  Objects):	  
Tokens	  that	  define	  a	  task	  to	  be	  
performed	  
	  
Verbs:	  
Tokens	  that	  describe	  an	  acDon	  
performed	  on	  a	  task	  
	  
	  

“So	  I	  just	  kind	  of	  had	  like	  a	  liOle	  extra	  area	  
like	  where	  like	  the	  ramp	  does	  branch	  off	  
and	  it's	  like	  a	  separate	  deck.	  	  And	  so	  like	  if	  
people	  do	  like	  just	  like	  wanna	  go	  up	  there	  
just	  to	  stand	  on	  it,	  they're	  not	  like	  blocking	  
traffic,	  like	  with	  their	  _____	  even	  if	  it	  is	  like	  
an	  extra-‐wide	  ramp.	  	  So	  that	  was	  just	  one	  
idea….”	  

U`erances:	  	  
Phrases	  or	  sentences	  that	  contain	  a	  
specific	  idea.	  
	  
U`erance	  segments:	  	  
UOerances	  assigned	  a	  verb-‐noun	  
pairing	  according	  to	  the	  taxonomy.	  

7.	  
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Episode:	  
A	  clustering	  of	  noun	  classes,	  usually	  with	  a	  dominant	  noun	  class	  

8.	  
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U`erance	  

U`erance	  
Segment	  

Verb-‐Noun	  Pairing	  

Episode	  

9.	  
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Noun	  Class:	  
Design	  Objects	  

Verb	  Classes	  

10.	  
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*Differences	  in	  percentages	  due	  to	  inconsistencies	  in	  coding	  

uOerance	  segments	  and	  errors	  in	  the	  use	  of	  codes.	  	  

11.	  
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Methods:	  
DescripDve	  StaDsDcs	  	  

Frequency	  Analysis	  

Objec=ve:	  
Determine	  that	  our	  coded	  data	  represents	  the	  

disDncDons	  in	  the	  three	  protocols	  

Expected	  results:	  
Dominant	  coding	  showing	  	  

[P-‐1]	  –	  requirement	  specificaDon	  

[P-‐2]	  –	  preliminary	  design	  

[P-‐3]	  –	  design	  development	  

12.	  
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Verb	  Classes	   Noun	  Classes	  

Descrip=ve	  Sta=s=cs	  
To	  indicate	  the	  distribuDon	  
of	  noun	  and	  verb	  classes	  in	  
the	  protocols.	  13.	  
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0	  

0.5	  

1	  

1.5	  

2	  

2.5	  

3	  

I	   E	   Q	   A	   C	   D	  

Protocol	  1	   Protocol	  2	   Protocol	  3	  

0	  

0.5	  

1	  

1.5	  

2	  

2.5	  

3	  

3.5	  

4	  

i	   so	   gp	   go	   sp	   u	   s	   ro	   do	  

Protocol	  1	   Protocol	  2	   Protocol	  3	  

Results:	  Verifica=on	  of	  Codifica=on	  	  

Verb	  Classes	   Noun	  Classes	  

Protocol	   Dominant	  Verb	  Class	   Dominant	  Noun	  Class	  

P-‐1	   [I]	  introduce	   [so]	  specific	  object	  requirement	  

P-‐2	   [I]	  introduce	   [do]	  design	  object	  

P-‐3	   [E]	  explain	  
[C]	  confirm	  

[do]	  design	  object	  

Frequency	  Analysis	  
To	  idenDfy	  the	  dominant	  noun	  
and	  verb	  class	  per	  protocol	  14.	  
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Methods:	  
Analysis	  of	  Variance	  

MulDple	  Comparison	  (Tukey	  Post	  hoc	  Test)	  

Frequency	  Analysis	  

Objec=ve:	  
IdenDfy	  the	  extent	  of	  similarity	  or	  difference	  between	  protocols	  

Determine	  episodes	  to	  study	  in	  the	  micro	  level	  analysis	  

Expected	  results:	  
Results	  should	  show	  staDsDcally	  significant	  difference	  

between	  protocols	  for	  the	  dominant	  noun	  classes	  

15.	  
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Noun	  Classes	  

ANOVA	  
To	  determine	  differences	  
between	  protocols	  for	  noun	  
classes	  	  

Mul=ple	  Comparison	  
To	  provide	  more	  informaDon	  
on	  the	  differences	  between	  
protocols	  for	  noun	  classes	  	  16.	  
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ANOVA	   Verb	  Class	   Noun	  Cass	  

No	  significant	  
difference	  >0.05	  
(All	  Protocols)	  

[I]	  introduce	  
[E]	  explain	  
[C]	  confirm	  
[D]	  disqualify	  

[i]	  informaDon	  
[do]	  design	  objects	  
[gp]	  general	  performance	  requirement	  

Significant	  
difference	  <0.05	  
(All	  Protocols)	  

[Q]	  quesDon	  
[A]	  answer	  

[go]	  general	  object	  requirement	  
[sp]	  specific	  performance	  requirement	  
[so]	  specific	  object	  requirement	  
[u]	  users	  
[ro]	  requirement	  opDons	  

Results:	  Differences	  between	  Protocols	  	  

ANOVA	  
To	  determine	  differences	  
between	  protocols	  for	  noun	  
classes	  	  

Mul=ple	  Comparison	  
To	  provide	  more	  informaDon	  
on	  the	  differences	  between	  
protocols	  for	  noun	  classes	  	  17.	  
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0	  

10	  

20	  

30	  

40	  

1	   3	   5	   7	   9	  11	  13	  15	  17	  19	  21	  23	  25	  27	  29	  31	  33	  35	  37	  39	  41	  43	  45	  47	  49	  51	  53	  55	  57	  59	  61	  63	  65	  67	  69	  

i	   so	   gp	   go	   sp	   u	   s	   ro	   do	  

Results:	  Episode	  Analysis	  
Protocol	   Episodes	  selected	  

P-‐1	   Episode	  5,	  Episode	  23,	  Episode	  33,	  Episode	  55,	  Episode	  57	  

P-‐2	   Episode	  54,	  Episode	  92,	  Episode	  100,	  Episode	  113,	  Episode	  154	  

P-‐3	   Episode	  52,	  Episode	  61,	  Episode	  63,	  Episode	  66,	  Episode	  69	  

Protocol	  3	  

Frequency	  Analysis	  
To	  idenDfy	  the	  dominant	  
episodes	  per	  protocol	  

Graphs	  showing	  frequency	  of	  noun	  classes	  per	  episode	  	  

18.	  
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Methods:	  
Frequency	  Analysis	  

MulDvariate	  Regression	  

CorrelaDon	  Comparison	  (Pearson	  Coefficient)	  

IntegraDon	  analysis	  

Objec=ve:	  
Determine	  dependencies	  between	  dominant	  noun	  

class	  and	  supporDng	  noun	  classes	  within	  an	  episode	  

IdenDfy	  integraDon	  of	  noun	  classes	  

Expected	  results:	  
[Hypothesis	  1]:	  Significant	  dependence	  between	  noun	  classes	  

[Hypothesis	  2]:	  PaOern	  of	  soluDon	  integraDon	  

19.	  
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Frequency	  Analysis	  
To	  idenDfy	  the	  dominant	  
noun	  class	  per	  episode	  

Dominant	  noun	  class	  	  

20.	  
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Mul=variate	  
Regression	  
To	  determine	  dependencies	  
between	  major	  the	  dominant	  
noun	  class	  and	  supporDng	  noun	  
classes	  

Protocol	  1	  

Protocol	  2	  

Protocol	  3	  

21.	  
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Pearson	  Correla=on	  
To	  determine	  	  the	  extent	  of	  the	  
dependencies	  between	  major	  
the	  dominant	  noun	  class	  and	  
supporDng	  noun	  classes	  

Protocol	  1	   Protocol	  2	   Protocol	  3	  

22.	  
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Results:	  Dependency	  

Episode	   Dominant	  
Noun	  Class	  

Highest	  suppor=ng	  
noun	  class	  

4	   [so]	   [i]	  

23	   [so]	   [u],	  [sp],	  [s]	  	  

33	   [i]	   [u]	  

55	   [so]	   [go]	  

57	   [so]	   [go]	  

Episode	   Dominant	  
Noun	  Class	  

Highest	  suppor=ng	  
noun	  class	  

54	   [do]	   [gp]	  

92	   [do]	   [gp]	  

100	   [i]	   [gp]	  

113	   [do]	   [gp]	  

154	   [do]	   [so]	  

Episode	   Dominant	  
Noun	  Class	  

Highest	  suppor=ng	  
noun	  class	  

52	   [do]	   [i],	  [gp]	  

61	   [i]	   [do]	  

63	   [do]	   [so]	  

66	   [sp]	   [i]	  

69	   [u]	   [i]	  

Protocol	  1	   Protocol	  2	  

Protocol	  3	  

23.	  
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Integra=on	  Analysis	  24.	  
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Integra=on	  Analysis	  25.	  
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•  Discursive	  data	  enabled	  us	  to	  discover	  a	  rich	  set	  of	  analyDcal	  techniques	  that	  were	  applicable	  to	  	  
syntacDc	  codificaDons.	  	  

•  When	  compared	  with	  previous	  research,	  discursive	  syntax	  provides	  less	  ambiguous	  informaDon	  

than	  semanDcs	  laden	  graphic	  and	  visual	  data.	  

•  In	   the	   Verb-‐Noun	   Analysis	   (VNA)	   method	   we	   used,	   the	   tokens	   of	   the	   taxonomy	   consist	   of	  

natural	  language	  symbols	  which	  was	  easy	  to	  discern	  	  allowing	  us	  see	  the	  dependencies	  between	  

these	  symbols	  without	  overlaying	  a	  network	  of	  new	  symbolic	  relaDonships.	  	  

•  Verb-‐Classes	  (acDons)	  were	  not	  specific	  enough	  to	  reveal	  any	  dependency	  relaDons	  	  

•  Major	  noun-‐classes	  (those	  that	  dominate	  a	  given	  episode)	  were	  dependent	  on	  the	  minor	  noun-‐

classes.	  	  

•  Dependencies	  provided	  an	  understanding	  of	  how	  design	  objects	  became	  anchors	   for	  all	  other	  

noun-‐classes,	  parDcularly	  in	  the	  later	  stages	  of	  the	  design	  workflow	  process.	  	  

	  
26.	  
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Finally,	  we	  observe	  the	  following	  best	  pracDces	  for	  design	  in	  the	  office	  or	  in	  the	  studio:	  

•  In	  design,	  flow	  of	  acDons	  should	  be	  anchored	  around	  a	  single,	  major	  task/acDon	  

•  In	   design,	   keeping	   the	   focus	   on	   discursive	   informaDon	   is	   vital,	   private	   solo	   design	   acDviDes	  

should	  be	  discouraged	  in	  lieu	  of	  team,	  conversaDonal	  sessions	  

•  In	   team	   design,	   concurrent	   and	   co-‐located	   acDviDes	   by	   mulDple	   parDcipants	   increases	   the	  

chances	  of	  mulDple	  design	  object	  (physical	  feature)	  integraDon.	  

27.	  


