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Project	
  participants	
  
PI	
  Fisher	
  has	
  planned,	
  coordinated,	
  and	
  run	
  all	
  project	
  events	
  including	
  four	
  
international	
  workshops	
  in	
  the	
  United	
  States,	
  Norway	
  and	
  Japan;	
  regular	
  lab	
  
meetings	
  with	
  project	
  investigators;	
  mentoring	
  sessions	
  and	
  correspondence	
  with	
  
all	
  ten	
  project	
  investigators	
  and	
  with	
  several	
  more	
  associated	
  investigators;	
  and	
  site	
  
visits	
  to	
  research	
  sites	
  in	
  six	
  countries.	
  Fisher	
  has	
  mentored	
  and/or	
  collaborated	
  
with	
  project	
  participants	
  on	
  the	
  development	
  of	
  multi-­‐authored	
  publications	
  
involving	
  the	
  PI	
  and	
  of	
  single-­‐	
  and	
  multi-­‐authored	
  publications	
  not	
  involving	
  the	
  PI;	
  
on	
  conference	
  panels;	
  and	
  on	
  numerous	
  presentations.	
  Fisher	
  has	
  worked	
  with	
  
several	
  project	
  participants	
  on	
  their	
  dissertation	
  plans	
  and/or	
  served	
  on	
  their	
  thesis	
  
committees;	
  on	
  several	
  single	
  and	
  multi-­‐authored	
  publications	
  involving	
  non-­‐
investigator	
  participants	
  and	
  non-­‐project	
  participants	
  on	
  work	
  relevant	
  to	
  the	
  
project.	
  Fisher	
  and	
  Co-­‐PI	
  Guston	
  have	
  been	
  making	
  plans	
  both	
  to	
  produce	
  an	
  edited	
  
volume	
  and	
  to	
  build	
  an	
  “international	
  network	
  for	
  responsible	
  innovation”	
  that	
  
would	
  increase	
  and	
  sustain	
  STIR	
  activities	
  after	
  the	
  conclusion	
  of	
  the	
  project’s	
  NSF	
  
funding	
  period.	
  
	
  
The	
  core	
  group	
  of	
  project	
  investigators	
  consists	
  of	
  10	
  doctoral	
  students	
  from	
  nine	
  
universities	
  in	
  six	
  nations	
  spread	
  across	
  three	
  continents	
  (Calleja-­‐López,	
  Conley,	
  
Ellwood,	
  Kim,	
  Luk,	
  Phelps,	
  Schuurbiers,	
  Stavrianakis,	
  Thoreau,	
  and	
  Zhu).	
  These	
  
investigators	
  (“STIRers”)	
  represent	
  half	
  a	
  dozen	
  disciplines	
  in	
  the	
  social	
  sciences	
  
and	
  humanities.	
  Each	
  STIRer	
  conducts	
  two	
  paired,	
  comparative	
  and	
  intervention-­‐
oriented	
  “laboratory	
  engagement	
  studies.”	
  Thus,	
  each	
  investigator	
  must	
  become	
  
embedded	
  within	
  two	
  comparable	
  laboratories	
  that	
  conduct	
  research	
  in	
  similar	
  
fields	
  but	
  that	
  are	
  situated	
  in	
  different	
  national	
  or	
  regional	
  locations.	
  	
  
	
  
In	
  addition	
  to	
  this	
  core	
  group,	
  seven	
  more	
  graduate	
  students	
  and	
  three	
  postdocs	
  are	
  
associated	
  with	
  the	
  project.	
  These	
  associated	
  collaborators	
  conduct	
  STIR	
  (Filpse,	
  
Hansen,	
  Miorin)	
  or	
  STIR-­‐inspired	
  (Dankel,	
  Delgado,	
  Lucivero)	
  laboratory	
  
engagement	
  studies,	
  document	
  and	
  analyze	
  STIR	
  activities	
  (Theys,	
  Trinidad)	
  or	
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conduct	
  parallel	
  research	
  into	
  socio-­‐technical	
  integration	
  policies	
  around	
  the	
  world	
  
(Rodriguez,	
  van	
  Oudheusden).	
  
	
  

In	
  addition	
  to	
  doctoral	
  student	
  
investigators	
  participation	
  in	
  the	
  project,	
  
numerous	
  others	
  have	
  participated	
  in	
  the	
  
project,	
  including	
  but	
  not	
  limited	
  to	
  
investigators’	
  dissertation	
  advisors	
  
(Brunet,	
  deLeon,	
  Miller,	
  Pandza,	
  Queraltó,	
  
Rabinow,	
  Woodhouse),	
  collaborators	
  who	
  
have	
  participated	
  as	
  hosts,	
  speakers	
  or	
  
observers	
  at	
  STIR	
  workshops	
  and	
  meetings	
  
(De	
  Marchi,	
  Functowicz,	
  Laurent,	
  Mahajan,	
  
Mahootian,	
  Mitcham,	
  Moore,	
  Rejeski,	
  Rip,	
  
Strand),	
  the	
  laboratory	
  directors	
  who	
  have	
  
hosted	
  STIR	
  studies	
  (e.g.,	
  Biggs,	
  Bowman,	
  
Buechler,	
  Lindsay,	
  Sullivan,	
  Vermass)	
  and	
  

their	
  graduate	
  and	
  postdoctoral	
  researchers	
  (e.g.,	
  Benn,	
  Billerbeck,	
  Bhattacharryya,	
  
Hanna)	
  located	
  in	
  over	
  twenty	
  participating	
  laboratories	
  in	
  a	
  dozen	
  countries	
  across	
  
three	
  continents.	
  	
  
	
  
Project	
  Findings	
  
STIR	
  laboratory	
  engagement	
  studies	
  continue	
  to	
  produce	
  strong	
  indications	
  of	
  both	
  
the	
  possibility	
  and	
  the	
  utility	
  of	
  socio-­‐technical	
  collaborations	
  between	
  social	
  and	
  
natural	
  scientists.	
  As	
  stated,	
  these	
  studies	
  require	
  investigators	
  to	
  become	
  
embedded	
  within	
  their	
  research	
  contexts,	
  in	
  order	
  to	
  allow	
  the	
  investigator	
  to	
  (1)	
  
develop	
  an	
  analytical	
  focus	
  on	
  ongoing	
  decision	
  making	
  processes	
  that	
  unfold	
  over	
  
time,	
  (2)	
  feed	
  back	
  their	
  descriptions	
  and	
  findings	
  into	
  the	
  research	
  context	
  being	
  
studied,	
  and	
  (3)	
  participate	
  collaboratively	
  in	
  these	
  same	
  processes.	
  Investigators	
  
are	
  aided	
  by	
  regular	
  employment	
  of	
  the	
  STIR	
  protocol,	
  which	
  helps	
  facilitate	
  
collaborative	
  descriptions	
  of	
  practitioner	
  decision-­‐making	
  processes;	
  and	
  other	
  
forms	
  of	
  feedback	
  into	
  the	
  research	
  environment.	
  Feedback	
  is	
  designed	
  to	
  highlight	
  
opportunities	
  for	
  practitioners	
  to	
  engage	
  in	
  reflexive	
  thinking	
  and	
  behavior,	
  or	
  in	
  
the	
  language	
  of	
  the	
  framework	
  that	
  underlies	
  the	
  protocol,	
  to	
  articulate,	
  enhance	
  or	
  
stimulate	
  “reflexive	
  midstream	
  modulation.”	
  The	
  following	
  integration	
  capacity-­‐
building	
  outcomes	
  have	
  become	
  somewhat	
  typical	
  of	
  STIR	
  studies:	
  
	
  

Reflexive	
  midstream	
  modulation	
  is	
  a	
  form	
  of	
  practitioner	
  learning	
  that	
  involves	
  
recognition	
  of	
  one’s	
  own	
  participation	
  in	
  ongoing	
  processes	
  of	
  co-­‐production,	
  
including	
  one’s	
  broader	
  roles	
  and	
  agency	
  within	
  socio-­‐technical	
  systems.	
  STIR	
  
studies	
  have	
  documented	
  laboratory	
  practitioners’	
  own	
  implicit	
  and	
  explicit	
  
accounts—as	
  well	
  as	
  changes	
  in	
  discourse	
  and	
  behavior	
  that	
  unfold	
  over	
  time—that	
  
are	
  indicative	
  of	
  such	
  learning.	
  Accounts	
  and	
  observations	
  can	
  indicate	
  enhanced	
  
cognitive	
  awareness	
  of	
  interrelations	
  between	
  institutional	
  and	
  other	
  system	
  
elements	
  and	
  the	
  practitioner’s	
  own	
  behavior	
  as	
  well	
  as	
  changes	
  in	
  affective	
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orientation.	
  A	
  typical	
  pattern	
  begins	
  with	
  the	
  practitioner’s	
  statement	
  that	
  he	
  or	
  she	
  
does	
  not	
  make	
  decisions	
  during	
  research	
  and	
  eventual	
  acknowledgement	
  that	
  he	
  or	
  
she	
  does,	
  in	
  fact,	
  make	
  decisions.	
  These	
  changes	
  may	
  relate	
  to	
  decreased	
  resistance	
  
or	
  skepticism	
  on	
  the	
  part	
  of	
  research	
  participants	
  and	
  increased	
  social	
  capital.	
  	
  
	
  
For	
  instance,	
  Schuurbiers’	
  paired	
  studies	
  in	
  the	
  Netherlands	
  and	
  the	
  U.S.	
  
documented	
  the	
  encouragement	
  of	
  two	
  different	
  forms	
  of	
  reflective	
  learning	
  among	
  
biological	
  and	
  biotechnology	
  researchers.	
  Schuurbiers	
  found	
  evidence	
  of	
  both	
  first-­‐	
  
and	
  second-­‐order	
  reflective	
  learning.	
  In	
  particular,	
  his	
  second-­‐order	
  learning	
  
findings—in	
  which	
  underlying	
  value	
  systems	
  become	
  the	
  object	
  of	
  reflection—are	
  
significant	
  with	
  respect	
  to	
  enhancing	
  capacities	
  for	
  social	
  responsibility	
  in	
  
laboratory	
  research	
  practices.	
  Schuurbiers	
  found	
  that	
  his	
  STIR	
  studies	
  served	
  to	
  
render	
  the	
  socio-­‐ethical	
  context	
  of	
  research	
  visible	
  to	
  laboratory	
  practitioners	
  and,	
  
in	
  turn,	
  encouraged	
  them	
  to	
  critically	
  reflect	
  on	
  this	
  broader	
  context.	
  Such	
  
reflections	
  produced	
  their	
  ripple	
  effects;	
  for	
  instance,	
  in	
  some	
  cases	
  they	
  led	
  
practitioners	
  to	
  recognize	
  that	
  there	
  were	
  inconsistencies	
  in	
  their	
  stated	
  views	
  
about	
  the	
  role	
  of	
  science	
  in	
  society.	
  
	
  
As	
  stated	
  earlier,	
  participants’	
  self	
  representations	
  as	
  decision-­‐makers	
  often	
  
undergo	
  alteration	
  over	
  time.	
  For	
  example,	
  Conley	
  was	
  told	
  by	
  the	
  lab	
  director	
  of	
  
her	
  first	
  study,	
  “We	
  don’t	
  really	
  make	
  decisions	
  around	
  here.”	
  Bench	
  scientists	
  in	
  the	
  
laboratory	
  articulated	
  similar	
  statements.	
  Conley,	
  like	
  Schuurbiers	
  and	
  others,	
  
documented	
  discursive	
  changes	
  over	
  time,	
  in	
  both	
  content	
  and	
  tone.	
  A	
  turning	
  point	
  
for	
  one	
  participant	
  came	
  in	
  the	
  statement,	
  uttered	
  in	
  the	
  midst	
  of	
  a	
  conversation	
  
with	
  Conley,	
  “I	
  guess	
  this	
  really	
  is	
  a	
  decision!”	
  The	
  theme	
  of	
  laboratory	
  researchers	
  
as	
  non-­‐decision	
  makers	
  is	
  one	
  that	
  STIRers	
  generally	
  encounter	
  at	
  the	
  start	
  of	
  their	
  
studies;	
  and	
  almost	
  as	
  frequently,	
  STIRers	
  document	
  discursive	
  shifts	
  that	
  appear	
  to	
  
indicate	
  shifts	
  in	
  the	
  self-­‐conceptualization	
  of	
  laboratory	
  practitioners	
  and	
  the	
  social	
  
processes	
  in	
  which	
  they	
  participate.	
  
	
  
Philosophy	
  doctoral	
  student	
  Calleja-­‐López	
  documents	
  yet	
  another	
  variation	
  of	
  this	
  
type	
  of	
  learning.	
  In	
  this	
  case,	
  “politics”	
  replaces	
  “decisions.”	
  After	
  being	
  told	
  by	
  a	
  
laboratory	
  practitioner	
  that	
  there	
  are	
  no	
  politics	
  in	
  the	
  laboratory,	
  Calleja-­‐López	
  
asked	
  a	
  question	
  about	
  a	
  technical	
  diagram	
  that	
  the	
  practitioner	
  had	
  drawn	
  to	
  
illustrate	
  the	
  project	
  he	
  was	
  working	
  on.	
  The	
  practitioner	
  demurred,	
  and	
  then	
  
pointed	
  to	
  his	
  own	
  diagram.	
  “Actually,”	
  the	
  practitioner	
  said,	
  “there	
  are	
  politics	
  
here.”	
  He	
  paused	
  and	
  then	
  pointed	
  to	
  another	
  place	
  on	
  the	
  diagram	
  and	
  stated,	
  “and	
  
here.”	
  In	
  a	
  moment	
  of	
  surprise	
  as	
  he	
  stared	
  at	
  his	
  diagram,	
  the	
  practitioner	
  then	
  
exclaimed,	
  “politics	
  is	
  everywhere!”	
  	
  
	
  
The	
  acknowledgement	
  that	
  there	
  are	
  social	
  processes	
  in	
  the	
  laboratory	
  in	
  which	
  
scientific	
  and	
  engineering	
  researchers	
  participate	
  is	
  suggestive	
  of	
  different	
  forms	
  of	
  
thinking	
  than	
  are	
  typically	
  encountered	
  by	
  investigators	
  in	
  laboratory	
  research	
  
settings.	
  Often,	
  the	
  practitioners	
  themselves	
  endorse	
  these	
  as	
  desirable	
  forms	
  of	
  
learning.	
  For	
  instance,	
  one	
  practitioner	
  suggested	
  to	
  Schuurbiers	
  that	
  STIR	
  type	
  
interactions	
  could	
  be	
  integrated	
  “in	
  each	
  and	
  every	
  Ph.D.	
  project.”	
  In	
  another	
  case,	
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management	
  doctoral	
  student	
  Paul	
  Ellwood	
  discovered	
  in	
  his	
  U.K.	
  study	
  that	
  a	
  flip	
  
chart	
  he	
  had	
  previously	
  made	
  to	
  explain	
  to	
  his	
  lab	
  mates	
  the	
  differences	
  between	
  
positivism	
  and	
  constructivism	
  had	
  been	
  pasted	
  on	
  a	
  laboratory	
  wall.	
  When	
  he	
  
inquired	
  into	
  the	
  reason	
  for	
  its	
  display,	
  he	
  was	
  told,	
  in	
  effect,	
  “we	
  thought	
  it	
  would	
  
remind	
  us	
  that	
  there	
  are	
  different	
  ways	
  of	
  thinking.”	
  Similarly,	
  at	
  the	
  conclusion	
  of	
  a	
  
public	
  talk	
  by	
  political	
  science	
  masters	
  student	
  Miorin	
  on	
  his	
  U.S.	
  study,	
  one	
  of	
  the	
  
practitioners	
  attending	
  the	
  talk	
  identified	
  himself	
  as	
  such	
  and	
  stated	
  emphatically	
  
that	
  the	
  interactive	
  experience	
  had	
  been	
  “a	
  real	
  educational	
  experience.”	
  It	
  is	
  
important	
  to	
  note	
  here	
  that	
  investigators	
  do	
  not	
  see	
  themselves	
  as	
  operating	
  in	
  the	
  
role	
  of	
  the	
  socially	
  enlightened,	
  and	
  they	
  frequently	
  are	
  in	
  the	
  position	
  of	
  being	
  
educated	
  by	
  their	
  research	
  participants.	
  Nevertheless,	
  there	
  are	
  potential	
  benefits	
  to	
  
be	
  experienced	
  by	
  both	
  members	
  of	
  these	
  socio-­‐technical	
  collaborations,	
  since	
  each	
  
member	
  is	
  practiced	
  in	
  different	
  ways	
  of	
  knowing	
  and	
  experiencing	
  the	
  world.	
  
	
  
Other	
  types	
  of	
  practitioner	
  learning	
  have	
  been	
  found	
  to	
  take	
  place	
  during	
  the	
  
studies.	
  For	
  instance,	
  STIRers	
  often	
  encounter	
  among	
  their	
  soon-­‐to-­‐be	
  collaborators	
  
an	
  initial	
  reluctance	
  to	
  engage,	
  at	
  times	
  coupled	
  with	
  skepticism	
  of	
  methods	
  and	
  
motives,	
  after	
  they	
  have	
  been	
  invited	
  into	
  the	
  lab.	
  As	
  one	
  research	
  participant	
  
stated,	
  this	
  can	
  be	
  due	
  to	
  fears	
  that	
  STIRers	
  are	
  there	
  to	
  enforce	
  what	
  they	
  deem	
  as	
  
unhelpful	
  notions	
  of	
  “ethics.”	
  In	
  this	
  light,	
  Anthropology	
  doctoral	
  student	
  
Stavrianakis,	
  who	
  conducted	
  studies	
  in	
  U.S.	
  and	
  in	
  Swiss	
  synthetic	
  biology	
  labs,	
  
reports	
  an	
  interesting	
  transformation	
  of	
  how	
  one	
  of	
  his	
  research	
  participants	
  
thought	
  about	
  ethics	
  in	
  relation	
  to	
  science.	
  Namely,	
  she	
  stated	
  that	
  she	
  had	
  come	
  to	
  
consider	
  the	
  term	
  to	
  apply	
  to	
  situations	
  in	
  which	
  both	
  ethics	
  and	
  natural	
  science	
  
“work	
  well	
  together.”	
  Participants	
  can	
  at	
  times,	
  however,	
  characterize	
  the	
  
experience	
  of	
  “opening	
  up	
  laboratory	
  discourses”	
  in	
  ironic	
  terms.	
  Philosophy	
  
doctoral	
  student	
  Lucivero,	
  for	
  instance,	
  who	
  conducted	
  studies	
  in	
  the	
  Netherlands	
  
and	
  the	
  U.S.,	
  was	
  playfully	
  told	
  by	
  her	
  second	
  laboratory	
  director,	
  “you	
  make	
  us	
  
think	
  about	
  things	
  we	
  are	
  not	
  supposed	
  to	
  think	
  about.”	
  
	
  
These	
  accounts	
  suggest	
  that	
  what	
  may	
  count	
  as	
  common	
  knowledge	
  among	
  STS	
  
practitioners	
  can	
  be	
  more	
  ambiguous—in	
  some	
  cases	
  perhaps	
  even	
  off	
  limits—
among	
  material	
  practitioners,	
  who	
  often	
  tend	
  only	
  over	
  the	
  course	
  of	
  several	
  weeks	
  
of	
  observation	
  and	
  engagement	
  to	
  acknowledge	
  their	
  own	
  agency	
  and	
  participation	
  
in	
  decision	
  and	
  other	
  social	
  processes.	
  As	
  will	
  be	
  discussed	
  below,	
  such	
  learning	
  is	
  
posited	
  to	
  be	
  a	
  precondition	
  for	
  changes	
  in	
  research	
  and	
  laboratory	
  practices	
  that	
  
accord	
  with	
  responsible	
  innovation.	
  Before	
  considering	
  these	
  changes	
  in	
  practice,	
  
two	
  more	
  points	
  can	
  be	
  made	
  about	
  reflexive	
  midstream	
  modulation	
  and	
  learning.	
  
The	
  first	
  point	
  is	
  that	
  facilitating	
  such	
  learning	
  can	
  take	
  significant	
  effort	
  and	
  
requires	
  the	
  research	
  traits	
  of	
  both	
  patience	
  and	
  persistent.	
  Hence,	
  we	
  have	
  come	
  to	
  
use	
  the	
  term	
  “integration	
  work.”	
  The	
  second	
  point	
  is	
  that	
  integration	
  work	
  can	
  have	
  
mutual	
  effects	
  and	
  thus	
  typically	
  supports	
  learning	
  on	
  the	
  part	
  of	
  the	
  investigator	
  as	
  
well.	
  	
  
	
  
For	
  instance,	
  STS	
  doctoral	
  student	
  Luk,	
  who	
  completed	
  studies	
  in	
  physics	
  
laboratories	
  in	
  the	
  U.S	
  and	
  in	
  China,	
  took	
  a	
  graduate	
  level	
  physics	
  course	
  and	
  met	
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weekly	
  with	
  the	
  instructor—the	
  laboratory	
  director	
  of	
  her	
  U.S.	
  site—in	
  order	
  to	
  aid	
  
her	
  comprehension	
  of	
  the	
  scientific	
  material	
  and	
  her	
  interactions	
  with	
  the	
  lab	
  
researchers	
  during	
  her	
  first	
  STIR	
  study.	
  In	
  another	
  case,	
  political	
  science	
  doctoral	
  
candidate	
  Conley,	
  who	
  conducted	
  studies	
  in	
  
genetics	
  laboratories	
  Canada	
  and	
  in	
  the	
  U.K.,	
  
was	
  able	
  to	
  acquire	
  not	
  only	
  interactional	
  
expertise	
  but	
  also	
  contributory	
  expertise,	
  
despite	
  being	
  initially	
  completely	
  unfamiliar	
  
with	
  much	
  of	
  the	
  scientific	
  theory	
  and	
  
material	
  practices	
  of	
  genetics	
  research.	
  
Conley’s	
  consistent	
  use	
  of	
  the	
  STIR	
  protocol	
  
enabled	
  her	
  to	
  “cross	
  over”	
  and	
  become	
  adept	
  
at	
  laboratory	
  experiments	
  in	
  polymerase	
  
chain	
  reaction	
  (PCR).	
  This	
  modest	
  acquisition	
  
of	
  what	
  were	
  seen	
  by	
  her	
  genetics	
  research	
  
collaborators	
  as	
  exemplary	
  technical	
  skills	
  in	
  
a	
  short	
  period	
  of	
  time	
  allowed	
  Conley	
  to	
  
achieve	
  recognition,	
  build	
  trust	
  and	
  social	
  
capital,	
  and	
  probe	
  deeper	
  and	
  more	
  effectively	
  into	
  broader	
  societal	
  dimensions	
  and	
  
practices	
  relevant	
  “inside”	
  the	
  laboratory	
  during	
  her	
  first	
  study.	
  Moreover,	
  it	
  
allowed	
  her	
  to	
  better	
  understand	
  and	
  communicate	
  broader	
  social,	
  ethical	
  and	
  
policy	
  implications	
  involving	
  the	
  type	
  of	
  research	
  the	
  laboratory	
  conducts	
  with	
  
actors	
  “outside”	
  of	
  the	
  laboratory—including	
  clinical	
  experts,	
  policy	
  practitioners,	
  
patients,	
  activists	
  and	
  plaintiffs	
  in	
  legal	
  proceedings	
  related	
  to	
  advancements	
  in	
  
genetic	
  science.	
  
	
  

The	
  midstream	
  modulation	
  framework	
  posits	
  reflexivity	
  and	
  learning	
  as	
  enablers	
  of	
  
more	
  effective	
  deliberative	
  (i.e.,	
  procedurally	
  enhanced)	
  and/or	
  deliberate	
  (i.e.,	
  goal-­‐
directed)	
  decision	
  processes.	
  While	
  regularly	
  using	
  the	
  STIR	
  protocol	
  in	
  close	
  
proximity	
  to	
  research	
  decision-­‐making	
  and	
  feeding	
  observations	
  and	
  analysis	
  back	
  
into	
  the	
  research	
  context,	
  investigators	
  have	
  found	
  that	
  laboratory	
  decision-­‐making	
  
can	
  itself	
  undergo	
  subtle	
  and	
  dramatic	
  alterations.	
  That	
  is,	
  reflexive	
  learning,	
  in	
  
which	
  practitioners	
  acknowledge	
  their	
  own	
  roles	
  within	
  broader	
  social	
  processes,	
  
may	
  be	
  related	
  to	
  observed	
  shifts	
  in	
  material	
  and	
  other	
  aspects	
  of	
  laboratory	
  
practices.	
  This	
  suggests	
  that	
  enhancing	
  the	
  reflexive	
  and	
  decision	
  capacities	
  of	
  
laboratory	
  researchers	
  can	
  itself	
  become	
  an	
  integral	
  and	
  productive	
  aspect	
  of	
  the	
  
laboratory	
  research	
  process	
  itself.	
  
	
  
Before	
  describing	
  examples	
  of	
  this	
  type	
  of	
  documented	
  outcome,	
  it	
  is	
  helpful	
  to	
  
explain	
  briefly	
  how	
  the	
  STIR	
  protocol	
  relates	
  to	
  such	
  deliberate	
  and/or	
  deliberative	
  
midstream	
  modulations.	
  Typically,	
  the	
  “considerations”	
  (values,	
  goals,	
  concerns	
  and	
  
other	
  decision	
  criteria)	
  that	
  practitioners	
  articulate	
  while	
  describing	
  their	
  everyday	
  
research	
  decisions	
  increase	
  in	
  number	
  and	
  broaden	
  in	
  quality	
  as	
  a	
  result	
  of	
  the	
  
routine	
  collaborative	
  exercises.	
  Values	
  mentioned	
  can	
  expand	
  to	
  include	
  ethical,	
  
environmental,	
  public	
  and	
  other	
  societal	
  dimensions	
  of	
  the	
  research	
  in	
  question.	
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Simultaneously	
  to	
  this,	
  another	
  alteration	
  in	
  laboratory	
  decision	
  processes	
  (as	
  
described	
  by	
  the	
  protocol)	
  can	
  be	
  noted:	
  decision	
  “alternatives”	
  can	
  expand	
  to	
  
include	
  options	
  that	
  were	
  not	
  previously	
  identified	
  or	
  perceived	
  as	
  viable.	
  
Occasionally,	
  these	
  two	
  forms	
  of	
  decision	
  process	
  expansion	
  can	
  interact,	
  resulting	
  
the	
  modulation	
  of	
  research	
  decisions	
  themselves.	
  These	
  modulated	
  decisions	
  can	
  
result	
  in	
  concrete	
  changes	
  in	
  material	
  and	
  other	
  laboratory	
  practices,	
  including	
  its	
  
behavior	
  as	
  an	
  institution.	
  	
  
	
  
For	
  instance,	
  Schuurbiers’	
  critical	
  questions	
  about	
  ethical	
  and	
  safety	
  practices	
  
during	
  a	
  laboratory	
  presentation	
  sparked	
  a	
  hefty	
  debate	
  in	
  the	
  laboratory	
  group	
  
with	
  the	
  result	
  that	
  several	
  people	
  in	
  the	
  lab	
  started	
  wearing	
  lab	
  coats	
  again.	
  As	
  one	
  
researcher	
  stated,	
  “I	
  was	
  thinking	
  that	
  one	
  day	
  I	
  should	
  take	
  the	
  decision	
  to	
  wear	
  
[my	
  lab	
  coat],	
  even	
  though	
  I’ll	
  raise	
  some	
  eyebrows…	
  Then	
  came	
  your	
  
presentation…and	
  I	
  remembered	
  how	
  I	
  used	
  to	
  take	
  care	
  of	
  my	
  safety	
  and	
  my	
  
clothes.”	
  In	
  another	
  case,	
  Ellwood	
  reports	
  a	
  deliberate	
  modulation	
  of	
  the	
  research	
  
direction	
  undertaken	
  by	
  practitioner	
  who	
  was	
  studying	
  the	
  propensity	
  of	
  
nanoparticles	
  in	
  dishwasher	
  detergent	
  to	
  adhere	
  to	
  plates	
  after	
  washing.	
  The	
  
researcher	
  had	
  shifted	
  his	
  focus	
  from	
  “wet”	
  cycle	
  studies—which	
  had	
  yielded	
  no	
  
such	
  adherence—to	
  “dry”	
  cycle	
  studies—which	
  were	
  on	
  the	
  other	
  hand	
  quite	
  
revealing.	
  Ellwood	
  notes	
  that	
  the	
  change	
  from	
  “wet”	
  to	
  “dry”	
  came	
  up	
  during	
  an	
  
earlier	
  use	
  of	
  the	
  protocol.	
  
	
  
Conley’s	
  learning	
  and	
  hands-­‐on	
  experience	
  in	
  
her	
  first	
  lab	
  engagement	
  study	
  (described	
  
above)	
  provided	
  her	
  with	
  a	
  firm	
  basis	
  for	
  
commencing	
  her	
  second	
  study,	
  both	
  in	
  terms	
  
of	
  her	
  ability	
  to	
  dialogue	
  with	
  laboratory	
  
researchers	
  and,	
  in	
  some	
  cases,	
  to	
  share	
  with	
  
them	
  techniques	
  that	
  would	
  help	
  at	
  least	
  one	
  
lab	
  scientist	
  conduct	
  more	
  successful	
  
experimental	
  results.	
  Additionally,	
  she	
  reports	
  
a	
  change	
  in	
  laboratory	
  policy—the	
  initiation	
  of	
  
a	
  patient	
  newsletter	
  as	
  a	
  form	
  of	
  public	
  
outreach—that	
  occurred	
  during	
  her	
  first	
  study	
  
in	
  relation	
  to	
  her	
  use	
  of	
  the	
  protocol	
  with	
  one	
  
research	
  and	
  her	
  facilitation	
  of	
  a	
  dialogue	
  on	
  
responsible	
  innovation	
  with	
  the	
  laboratory	
  
group	
  as	
  a	
  whole.	
  Lucivero,	
  in	
  her	
  U.S.	
  study,	
  
observed	
  that	
  the	
  vision	
  underlying	
  the	
  
laboratory’s	
  long-­‐term	
  research	
  agenda	
  had	
  
changed	
  over	
  time,	
  to	
  the	
  point	
  that	
  there	
  were	
  now	
  two,	
  contradictory	
  visions	
  
being	
  used	
  to	
  justify	
  if	
  not	
  guide	
  the	
  research.	
  When	
  she	
  fed	
  this	
  analysis	
  back	
  to	
  the	
  
research	
  group	
  as	
  a	
  whole,	
  the	
  lab	
  director	
  acknowledged	
  that	
  a	
  tension	
  in	
  the	
  
research	
  vision	
  might	
  exist,	
  noted	
  the	
  beneficial	
  contributions	
  of	
  the	
  embedded	
  
philosopher,	
  and	
  he	
  suggested	
  that	
  it	
  might	
  be	
  approaching	
  the	
  time	
  for	
  the	
  
research	
  group	
  as	
  a	
  whole	
  to	
  reconsider	
  the	
  research	
  agenda.	
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Changes	
  in	
  practice,	
  when	
  they	
  do	
  occur,	
  are	
  generally	
  seen	
  as	
  productive	
  by	
  the	
  
laboratory	
  practitioners.	
  This	
  can	
  be	
  seen	
  in	
  Ellwood’s,	
  Conley’s	
  and	
  Lucivero’s	
  
cases,	
  and	
  in	
  other	
  cases	
  not	
  reported	
  here	
  (such	
  as	
  reported	
  by	
  Schuurbiers,	
  Kim	
  
and	
  Zhu—as	
  well	
  as	
  PI	
  Fisher’s	
  own	
  STIR	
  studies).	
  Such	
  changes	
  in	
  practice,	
  
however,	
  are	
  not	
  always	
  seen	
  as	
  productive,	
  at	
  least	
  while	
  they	
  are	
  occurring.	
  In	
  
Miorin’s	
  case,	
  as	
  a	
  result	
  of	
  a	
  dialogue	
  about	
  the	
  lab’s	
  nanomaterial	
  disposal	
  
practices,	
  one	
  researcher	
  stopped	
  throwing	
  nanomaterials	
  in	
  the	
  municipal	
  waste	
  
and	
  called	
  a	
  lab	
  meeting	
  to	
  determine	
  whether	
  they	
  should	
  be	
  disposed	
  of	
  as	
  
hazardous	
  waste.	
  Both	
  the	
  researcher	
  and	
  the	
  group	
  as	
  a	
  whole	
  could	
  not	
  
conclusively	
  resolve	
  the	
  situation.	
  The	
  researcher,	
  meanwhile,	
  stated	
  that	
  the	
  entire	
  
dialogue	
  may	
  have	
  been	
  a	
  “waste	
  of	
  time”	
  as	
  it	
  slowed	
  down	
  his	
  research	
  without	
  
producing	
  a	
  clear	
  beneficial	
  outcome.	
  On	
  the	
  other	
  hand,	
  as	
  Miorin	
  and	
  the	
  same	
  
researcher	
  subsequently	
  are	
  arguing	
  in	
  an	
  opinion	
  piece	
  they	
  are	
  developing,	
  such	
  
discussions	
  are	
  still	
  valuable	
  because	
  they	
  can	
  reveal	
  “upstream”	
  policy	
  issues	
  that	
  
may	
  extend	
  beyond	
  the	
  purview	
  of	
  the	
  laboratory	
  but	
  that	
  might	
  not	
  come	
  to	
  light	
  
without	
  a	
  knowledge	
  of	
  the	
  micro-­‐level	
  research	
  context.	
  Furthermore,	
  they	
  can	
  
build	
  deliberative	
  and	
  responsive	
  capacities	
  of	
  lab	
  practitioners	
  (recall	
  the	
  remark	
  
about	
  this	
  being	
  “an	
  education”	
  by	
  a	
  member	
  of	
  the	
  lab	
  team).	
  In	
  fact,	
  Miorin	
  was	
  
himself	
  forced	
  to	
  rethink	
  his	
  understanding	
  of	
  the	
  precautionary	
  principle	
  as	
  a	
  
result	
  of	
  this	
  and	
  subsequent	
  interactions	
  with	
  the	
  lab.	
  
	
  
Such	
  changes	
  in	
  material	
  and	
  other	
  laboratory	
  practices	
  support	
  the	
  more	
  general	
  
possibility	
  and	
  utility	
  of	
  the	
  STIR	
  pilot	
  study	
  proof	
  of	
  concept	
  regarding	
  socio-­‐
technical	
  collaborations	
  involving	
  various	
  research	
  and	
  innovation	
  actors	
  and	
  
activities.	
  Furthermore,	
  changes	
  in	
  practice	
  suggest	
  that	
  there	
  may	
  be	
  longer	
  term	
  
and	
  more	
  far	
  reaching	
  outcomes,	
  namely	
  in	
  the	
  form	
  of	
  responsible	
  innovation	
  
capacity	
  building—both	
  among	
  natural	
  scientists	
  and	
  social	
  scientists.	
  For,	
  in	
  order	
  
to	
  support	
  new	
  and	
  crucial	
  forms	
  of	
  capacity	
  building,	
  individuals	
  will	
  likely	
  need	
  to	
  
be	
  able	
  to	
  directly	
  experience	
  how	
  material	
  practices	
  can	
  change	
  for	
  the	
  better	
  as	
  a	
  
result	
  of	
  more	
  systematically	
  and	
  reflectively	
  attending	
  to	
  their	
  societal	
  
dimensions.1	
  The	
  same	
  can	
  be	
  said	
  for	
  the	
  learning	
  and	
  reflexive	
  modulations	
  that	
  
have	
  been	
  documented	
  by	
  the	
  STIR	
  project.	
  In	
  other	
  words,	
  the	
  documented	
  
outcomes	
  of	
  learning,	
  changes	
  in	
  discourse,	
  and	
  changes	
  in	
  practice	
  are	
  potential	
  
pedagogical	
  mechanisms	
  for	
  increasing	
  the	
  socially	
  responsive	
  capacity	
  of	
  scientists,	
  
engineers	
  and	
  social	
  scientists	
  to	
  deliberate—to	
  take	
  broader	
  dimensions	
  of	
  their	
  
work	
  into	
  account	
  and	
  to	
  more	
  reflexively	
  and	
  effectively	
  participate	
  as	
  future	
  
experts	
  in	
  the	
  governance	
  of	
  science	
  and	
  innovation	
  processes.	
  
	
  

In	
  a	
  number	
  of	
  the	
  studies,	
  research	
  participants	
  have	
  commented	
  on	
  the	
  utility	
  of	
  
discussing	
  their	
  research	
  decisions	
  over	
  time	
  with	
  STIR	
  investigators.	
  Typically,	
  this	
  
                                                 
1 Consider	
  the	
  saying	
  (attributed	
  to	
  Confucius)	
  that	
  appears	
  in	
  the	
  University	
  of	
  Colorado	
  at	
  
Boulder’s	
  engineering	
  Teaching	
  and	
  Learning	
  Laboratory:	
  "I	
  hear	
  and	
  I	
  forget.	
  I	
  see	
  and	
  I	
  remember.	
  I	
  
do	
  and	
  I	
  understand." 
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generates	
  an	
  expectation	
  of	
  regular	
  encounters,	
  to	
  the	
  point	
  where	
  it	
  is	
  somewhat	
  
disruptive	
  for	
  the	
  STIRer	
  to	
  exit	
  the	
  lab.	
  For	
  instance,	
  after	
  Schuurbiers’	
  U.S.	
  study,	
  
three	
  of	
  four	
  participants	
  returned	
  to	
  contact	
  him	
  several	
  times	
  with	
  further	
  
observations	
  and	
  with	
  requests	
  regarding	
  the	
  broader	
  aspects	
  of	
  their	
  laboratory	
  
research.	
  Reflecting	
  on	
  the	
  STIR	
  study	
  he	
  hosted	
  in	
  his	
  laboratory	
  a	
  year	
  and	
  a	
  half	
  
after	
  it	
  had	
  been	
  completed,	
  Schuurbier’s	
  second	
  laboratory	
  director	
  observed	
  that	
  
some	
  changes	
  in	
  practice	
  had	
  “stuck,”	
  although	
  others	
  had	
  not.	
  (The	
  director	
  
suggested	
  that	
  the	
  changes	
  were	
  lasting	
  only	
  if	
  they	
  were	
  related	
  to	
  the	
  given	
  
graduate	
  student’s	
  research	
  motivations.)	
  
	
  
Signs	
  of	
  enduring	
  interdisciplinary	
  relationships	
  and	
  increased	
  social	
  capital	
  include	
  
coauthored	
  pieces.	
  For	
  instance,	
  both	
  Conley	
  and	
  Phelps	
  have	
  been	
  invited	
  to	
  
coauthor	
  pieces	
  with	
  their	
  laboratory	
  hosts;	
  Miorin	
  and	
  Stavrianakis	
  have	
  reported	
  

plans	
  to	
  coauthor	
  pieces	
  with	
  
participants;	
  and	
  PI	
  Fisher	
  
published	
  a	
  letter	
  in	
  Nature	
  with	
  
three	
  of	
  the	
  STIR	
  laboratory	
  
directors.	
  Moreover,	
  nine	
  
collaborating	
  laboratory	
  
practitioners—including	
  five	
  
distinguished	
  scientists	
  and	
  
engineers	
  who	
  direct	
  laboratories	
  
and	
  research	
  institutes,	
  two	
  
laboratory	
  Ph.D.	
  students,	
  and	
  two	
  
recently	
  graduated	
  laboratory	
  
Ph.D.	
  students	
  now	
  working	
  as	
  

professional	
  scientists	
  and	
  engineers—agreed	
  to	
  travel	
  in	
  most	
  cases	
  thousands	
  of	
  
miles	
  in	
  order	
  to	
  co-­‐present	
  with	
  the	
  “embedded”	
  social	
  scientists	
  with	
  whom	
  they	
  
interacted	
  at	
  the	
  4th	
  project	
  workshop	
  in	
  Washington,	
  D.C.,	
  which	
  was	
  webcast	
  and	
  
which	
  will	
  soon	
  be	
  archived	
  for	
  on-­‐demand	
  viewing.	
  
	
  
Finally,	
  several	
  project	
  investigators	
  have	
  continued	
  to	
  carry	
  their	
  integration	
  
skills	
  forward	
  in	
  new	
  professional	
  contexts.	
  In	
  her	
  role	
  as	
  community	
  director	
  at	
  
an	
  ASU	
  student	
  development	
  complex,	
  Conley	
  has	
  introduced	
  the	
  STIR	
  protocol	
  
into	
  training	
  sessions	
  for	
  residential	
  assistants.	
  She	
  reports	
  that	
  the	
  RAs	
  were	
  
better	
  able	
  to	
  clarify	
  the	
  goals	
  and	
  rationales	
  of	
  their	
  daily	
  practices	
  as	
  state	
  
employees	
  as	
  a	
  result	
  of	
  using	
  the	
  protocol.	
  Meanwhile,	
  Schuurbiers	
  is	
  currently	
  
working	
  full	
  time	
  as	
  an	
  officer	
  at	
  the	
  Dutch	
  Center	
  for	
  Genomics	
  and	
  Society	
  with	
  
the	
  task	
  of	
  exploring	
  the	
  demand	
  side	
  among	
  private	
  laboratories	
  and	
  R&D	
  
centers	
  for	
  socio-­‐technical	
  integration.	
  
	
  

Responsibility	
  in	
  the	
  case	
  of	
  laboratory	
  research	
  can	
  be	
  a	
  difficult	
  and	
  even	
  counter-­‐
productive	
  concept.	
  For	
  in	
  research	
  and	
  innovation	
  systems,	
  the	
  locus	
  of	
  
responsibility	
  is	
  diffuse.	
  Therefore	
  it	
  is	
  not	
  surprising	
  that	
  one	
  of	
  Stavrianakis’	
  
respondents	
  explicitly	
  linked	
  her	
  initial	
  reluctance	
  to	
  engage	
  with	
  him	
  to	
  her	
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assumption	
  that	
  by	
  “ethics”	
  he	
  had	
  meant	
  something	
  intrusive,	
  misguided	
  and	
  
ultimately	
  unproductive.	
  STIRers	
  have	
  suggested	
  that	
  the	
  term	
  “response-­‐ability”	
  
and	
  “responsive	
  capacity”	
  may	
  be	
  preferable	
  terms.	
  	
  
	
  
All	
  STIRers	
  are	
  asked	
  to	
  study	
  the	
  research	
  and	
  innovation	
  policies	
  that	
  relate	
  to	
  
their	
  laboratory	
  sites	
  and	
  that	
  call	
  for	
  some	
  form	
  of	
  responsible	
  innovation.	
  Phelps,	
  
Ellwood	
  and	
  van	
  Oudheusden	
  in	
  particular	
  have	
  concluded	
  that	
  regional	
  and	
  
national	
  science	
  policies	
  that	
  explicitly	
  or	
  implicitly	
  call	
  for	
  socio-­‐technical	
  
integration	
  and	
  other	
  forms	
  of	
  responsible	
  innovation	
  are	
  characterized	
  by	
  essential	
  
tensions	
  that	
  underlie	
  these	
  policies.	
  For	
  instance,	
  discourses	
  around	
  the	
  
“responsible	
  innovation”	
  of	
  emerging	
  science	
  and	
  technology	
  (such	
  as	
  
nanotechnology)	
  in	
  the	
  U.S.,	
  the	
  U.K.,	
  Belgium	
  and	
  the	
  European	
  Union	
  reveal	
  
notable	
  divergences	
  between	
  the	
  notions	
  of	
  “responsible”	
  and	
  of	
  “innovation.”	
  While	
  
these	
  and	
  other	
  tensions	
  are	
  often	
  reproduced	
  at	
  the	
  micro-­‐level	
  of	
  socio-­‐technical	
  
discussions	
  in	
  the	
  laboratory,	
  investigators	
  find	
  that	
  the	
  nature	
  of	
  these	
  discussions	
  
can	
  change	
  over	
  time	
  and	
  can	
  begin	
  to	
  take	
  more	
  factors	
  into	
  account,	
  often	
  in	
  more	
  
reflexive	
  ways.	
  Thus,	
  tensions	
  and	
  dilemmas	
  that	
  show	
  up	
  at	
  the	
  macro-­‐level	
  of	
  
public	
  policy	
  can	
  be	
  productively	
  acknowledged,	
  engaged	
  and	
  worked	
  through	
  with	
  
the	
  help	
  of	
  integration	
  activities	
  at	
  the	
  micro-­‐level.	
  	
  
	
  
According	
  to	
  the	
  midstream	
  modulation	
  framework,	
  more	
  reflexive	
  modes	
  of	
  
thought	
  and	
  of	
  discourse	
  are	
  posited	
  as	
  prerequisites	
  for	
  more	
  socially	
  robust	
  forms	
  
of	
  material	
  and	
  other	
  science	
  and	
  engineering	
  practices.	
  Initial	
  results	
  from	
  the	
  STIR	
  
project	
  reported	
  here	
  appear	
  to	
  provide	
  some	
  measure	
  of	
  empirical	
  validity	
  to	
  this	
  
theoretical	
  position.	
  In	
  particular,	
  the	
  enhanced	
  learning	
  and	
  changes	
  in	
  practice	
  
documented	
  above	
  can	
  be	
  seen	
  as	
  building	
  capacities	
  to	
  innovate	
  responsibly.	
  That	
  
is,	
  conceptual	
  capacities	
  are	
  developed	
  for	
  understanding	
  what	
  responsibility	
  might	
  
mean	
  in	
  the	
  societal	
  contexts	
  of	
  laboratory	
  research;	
  meanwhile,	
  responsive	
  
capacities	
  are	
  developed	
  for	
  finding	
  creative	
  and	
  innovative	
  ways	
  to	
  societal	
  
concerns,	
  challenges	
  and	
  other	
  broader	
  dimensions	
  of	
  research.	
  	
  
	
  
Investigators	
  have	
  concluded	
  that	
  STIR	
  concepts,	
  tools	
  and	
  techniques	
  may	
  
prove	
  valuable	
  assets	
  in	
  the	
  toolbox	
  of	
  interdisciplinary	
  methods	
  aimed	
  at	
  
responsible	
  innovation,	
  as	
  defined	
  by	
  various	
  national	
  and	
  regional	
  science	
  
policy	
  bodies.	
  With	
  this	
  in	
  mind,	
  the	
  following	
  outcomes	
  are	
  not	
  unlikely	
  from	
  
integration	
  research	
  activities:	
  improved	
  methods	
  for	
  conducting	
  laboratory	
  
engagement	
  studies;	
  a	
  more	
  robust	
  theoretical	
  basis	
  for	
  midstream	
  modulation	
  
of	
  technological	
  trajectories;	
  a	
  more	
  informed	
  general	
  rationale	
  for	
  conducting	
  
laboratory-­‐based	
  participant-­‐observation	
  as	
  a	
  form	
  of	
  expert	
  practitioner	
  
engagement;	
  increased	
  capacities	
  to	
  participate	
  in	
  responsible	
  innovation	
  and	
  
the	
  anticipatory	
  and	
  reflexive	
  governance	
  of	
  science	
  and	
  innovation	
  processes;	
  a	
  
lasting	
  and	
  growing	
  network	
  of	
  social	
  scientists,	
  laboratories	
  and	
  policy	
  makers	
  
interested	
  in	
  sustaining	
  socio-­‐technical	
  collaborations.	
  Of	
  course,	
  the	
  specific	
  
rationales	
  and	
  any	
  subsequent	
  policy	
  recommendations	
  for	
  socio-­‐technical	
  
integration	
  are	
  likely	
  to	
  differ	
  from	
  one	
  another	
  depending	
  on	
  the	
  local,	
  regional	
  
or	
  national	
  policy	
  motivations,	
  political	
  contexts,	
  and	
  epistemic	
  cultures	
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encountered	
  in	
  each	
  of	
  the	
  twenty	
  laboratories	
  that	
  make	
  up	
  the	
  international	
  
set	
  of	
  research	
  sites	
  located	
  in	
  ten	
  countries	
  on	
  three	
  continents.	
  
	
  
The	
  STIR	
  project	
  has	
  produced	
  results	
  that	
  indicate	
  that	
  laboratory	
  engagement	
  
studies	
  that	
  employ	
  the	
  STIR	
  protocol	
  and	
  follow	
  the	
  framework	
  of	
  midstream	
  
modulation	
  have	
  demonstrated	
  to	
  junior—and	
  in	
  some	
  cases	
  senior	
  laboratory	
  
researchers	
  (e.g.,	
  the	
  cases	
  of	
  Hansen,	
  Kim,	
  Lucivero	
  and	
  Luk)—in	
  a	
  real-­‐time,	
  
hands-­‐on	
  manner,	
  and	
  in	
  a	
  variety	
  of	
  contexts,	
  the	
  pervasiveness	
  of	
  social,	
  ethical,	
  
and	
  political	
  dimensions	
  within	
  their	
  work,	
  which	
  were	
  previously	
  undetected	
  or	
  

unattended	
  to.	
  As	
  stated,	
  
what	
  may	
  count	
  as	
  common	
  
knowledge	
  among	
  STS	
  
practitioners	
  can	
  in	
  fact	
  be	
  
much	
  more	
  ambiguous	
  
among	
  material	
  
practitioners,	
  who	
  often	
  
tend	
  only	
  over	
  the	
  course	
  of	
  
several	
  weeks	
  of	
  observation	
  
and	
  engagement	
  to	
  
acknowledge	
  their	
  own	
  
agency	
  and	
  participation	
  in	
  

decision	
  and	
  other	
  social	
  processes.	
  Occasionally,	
  such	
  acknowledgement	
  occurs	
  in	
  
tandem	
  with	
  shifts	
  in	
  material	
  or	
  other	
  laboratory	
  practices.	
  These	
  developments	
  
are	
  often	
  unexpected	
  and	
  creative	
  responses	
  to	
  problems	
  that	
  were	
  either	
  not	
  
previously	
  recognized	
  by	
  laboratory	
  practitioners	
  or	
  that	
  were	
  not	
  taken	
  up	
  as	
  
problems	
  to	
  be	
  addressed	
  from	
  within	
  the	
  scope	
  and	
  purview	
  of	
  laboratory	
  
research.	
  Such	
  experiences	
  are	
  understood	
  to	
  build	
  reflexive,	
  deliberative	
  and	
  
responsive	
  capacities.	
  STIR	
  investigators	
  are	
  helping	
  to	
  pioneer	
  new	
  forms	
  of	
  
collaborative	
  engagement	
  and	
  expertise.	
  
	
  
Midstream	
  modulation	
  proposes	
  that	
  the	
  acknowledgement	
  of	
  previously	
  
unattended	
  to	
  social	
  and	
  ethical	
  dimensions	
  of	
  their	
  work	
  by	
  science	
  and	
  technology	
  
practitioners	
  constitutes	
  a	
  prerequisite	
  for	
  an	
  increased	
  capacity	
  on	
  the	
  part	
  of	
  
these	
  practitioners	
  to	
  effectively	
  take	
  such	
  broader	
  dimensions	
  of	
  their	
  work	
  into	
  
account,	
  and	
  for	
  their	
  more	
  reflexive	
  participation	
  in	
  the	
  governance	
  of	
  science	
  and	
  
innovation	
  processes.	
  The	
  STIR	
  project	
  continues	
  to	
  provide	
  evidence	
  supporting	
  
these	
  intuitions.	
  	
  
	
  
Training	
  
Graduate	
  student	
  investigators	
  have	
  been	
  trained	
  in	
  conducting	
  laboratory	
  
engagement	
  studies	
  and	
  in	
  analyzing	
  and	
  communicating	
  the	
  outcomes.	
  Laboratory	
  
engagement	
  studies	
  consist	
  of	
  integrative	
  fieldwork	
  that	
  supplements	
  more	
  
traditional	
  laboratory-­‐based	
  participant-­‐observation,	
  primarily	
  by	
  feeding	
  back	
  
descriptions	
  and	
  findings	
  into	
  the	
  research	
  environment	
  being	
  studied,	
  but	
  also	
  
through	
  other	
  collaborative	
  practices,	
  both	
  material	
  and	
  discursive.	
  Training	
  has	
  
taken	
  place	
  through	
  workshops	
  organized	
  by	
  the	
  PI	
  in	
  the	
  U.S.,	
  Norway	
  and	
  Japan,	
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through	
  regular	
  project	
  meetings	
  
run	
  by	
  the	
  PI,	
  through	
  individual	
  
meetings	
  and	
  sessions	
  with	
  the	
  PI,	
  
and	
  through	
  research	
  site	
  visits	
  by	
  
the	
  PI.	
  As	
  a	
  testament	
  to	
  the	
  
competence	
  and	
  dedication	
  of	
  the	
  
project	
  investigators,	
  almost	
  all	
  
students	
  have	
  completed	
  both	
  of	
  
their	
  two	
  paired	
  engagement	
  
studies,	
  and	
  even	
  those	
  who	
  have	
  
yet	
  to	
  compete	
  their	
  second	
  study	
  
have	
  been	
  actively	
  publishing	
  and	
  

presenting.	
  Each	
  of	
  the	
  10	
  core	
  paired	
  lab	
  engagement	
  studies	
  (with	
  one	
  exception)	
  
span	
  two	
  different	
  nations,	
  providing	
  a	
  globally	
  engaged	
  context	
  for	
  the	
  student	
  
investigators	
  that	
  is	
  enhanced	
  by	
  the	
  international	
  makeup	
  of	
  the	
  team	
  and	
  the	
  fact	
  
that	
  workshops	
  have	
  been	
  help	
  on	
  three	
  different	
  continents.	
  Doctoral	
  students	
  
have	
  made	
  presentations	
  to	
  the	
  project	
  team	
  during	
  the	
  first	
  three	
  workshops	
  and	
  
during	
  the	
  project	
  meetings,	
  to	
  the	
  laboratory	
  research	
  groups	
  with	
  whom	
  they	
  
collaborate,	
  and	
  to	
  various	
  professional	
  and	
  policy	
  audiences	
  at	
  academic	
  
conferences	
  and	
  the	
  4th	
  project	
  workshop.	
  They	
  are	
  currently	
  developing	
  narratives	
  
and	
  comparative	
  accounts	
  of	
  their	
  studies,	
  and	
  have	
  received	
  extensive	
  feedback	
  on	
  
their	
  drafts,	
  from	
  the	
  PI,	
  the	
  co-­‐PI	
  and	
  from	
  other	
  senior	
  collaborators	
  recruited	
  for	
  
this	
  purpose	
  by	
  the	
  PI.	
  
	
  
Outreach	
  
STIR	
  project	
  public	
  and	
  academic	
  outreach	
  activities	
  take	
  the	
  form	
  of	
  a	
  project	
  
website,	
  publications	
  and	
  presentations	
  meant	
  for	
  more	
  general	
  audiences,	
  a	
  short	
  
promotional	
  video	
  and	
  a	
  full	
  length	
  documentary	
  film,	
  and	
  plans	
  to	
  develop	
  a	
  
sustainable	
  international	
  network	
  that	
  can	
  continue	
  socio-­‐technical	
  integration	
  
efforts	
  beyond	
  the	
  current	
  funding	
  cycle.	
  
	
  
The	
  STIR	
  project	
  website	
  contains	
  basic	
  information	
  about	
  the	
  project,	
  its	
  personnel,	
  
its	
  activities,	
  and	
  its	
  publications.	
  The	
  URL	
  is	
  http://cns.asu.edu/stir/.	
  General	
  
information	
  about	
  the	
  project	
  and	
  its	
  societal	
  relevance	
  have	
  taken	
  the	
  form	
  of	
  news	
  
and	
  travel	
  stories,	
  a	
  letter	
  in	
  Nature,	
  and	
  various	
  public	
  and	
  policy	
  talks.	
  For	
  
instance,	
  a	
  general	
  audience	
  story	
  reports	
  on	
  the	
  initial	
  project	
  award	
  (Arnold,	
  
2009),	
  a	
  second	
  general	
  audience	
  story	
  (in	
  Dutch)	
  details	
  the	
  personal	
  experiences	
  
of	
  one	
  of	
  the	
  doctoral	
  student	
  investigators	
  (de	
  Gruyter,	
  2009),	
  and	
  a	
  
correspondence	
  piece	
  in	
  a	
  high	
  profile	
  journal,	
  is	
  meant	
  for	
  a	
  wide	
  audience	
  of	
  
academic	
  natural	
  scientists	
  and	
  engineers	
  (Fisher	
  et	
  al.	
  2010).	
  	
  
	
  
PI	
  Fisher	
  is	
  also	
  co-­‐PI	
  on	
  a	
  separate	
  NSF	
  supplemental	
  grant,	
  through	
  the	
  Science	
  of	
  
Science	
  and	
  Innovation	
  Policy	
  (SciSIP)	
  program,	
  that	
  is	
  funding	
  the	
  production	
  of	
  
several	
  short	
  videos	
  for	
  policy	
  practitioners	
  and	
  science	
  policy	
  researchers,	
  one	
  of	
  
which	
  features	
  the	
  STIR	
  project,	
  its	
  rationale	
  and	
  interviews	
  with	
  participating	
  
laboratory	
  directors.	
  Additionally,	
  Fisher	
  has	
  had	
  extensive	
  conversations	
  and	
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interactions	
  with	
  Theys,	
  a	
  Belgian	
  Ph.D.	
  student	
  and	
  established	
  documentary	
  
filmmaker,	
  about	
  filming	
  project	
  activities	
  for	
  a	
  planned	
  documentary	
  on	
  modern	
  
laboratory	
  life.	
  Due	
  to	
  the	
  quick	
  start	
  of	
  the	
  STIR	
  project,	
  which	
  has	
  completed	
  most	
  
of	
  its	
  planned	
  fieldwork	
  well	
  ahead	
  of	
  schedule,	
  ths	
  may	
  require	
  requiting	
  additional	
  
investigators	
  and	
  participating	
  laboratories.	
  As	
  co-­‐promoter	
  of	
  Theys’	
  doctoral	
  
thesis,	
  Fisher	
  intends	
  to	
  continue	
  to	
  support	
  and	
  contribute	
  to	
  the	
  final	
  product.	
  
Lab-­Life	
  is	
  a	
  documentary	
  directed	
  by	
  Frank	
  Theys	
  and	
  produced	
  by	
  Savage	
  Films	
  
(Belgium)	
  and	
  Cobos	
  Films	
  (The	
  Netherlands)	
  in	
  a	
  coproduction	
  with	
  the	
  public	
  
broadcaster	
  ZDF/ARTE	
  (Germany/France),	
  supported	
  by	
  the	
  Flemish	
  and	
  the	
  Dutch	
  
Film	
  Funds,	
  the	
  European	
  MEDIA	
  program	
  and	
  the	
  CERA	
  Art	
  Foundation.	
  The	
  film	
  
will	
  have	
  a	
  cinema	
  release	
  (90	
  min.)	
  and	
  a	
  60	
  min.	
  or	
  series	
  version	
  for	
  television	
  
and	
  will	
  be	
  distributed	
  by	
  Autlook	
  Films	
  (Austria).	
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Role	
  for	
  STS?	
  Society	
  for	
  the	
  Study	
  of	
  Nanoscience	
  and	
  Emerging	
  
Technologies	
  Inaugural	
  Conference,	
  University	
  of	
  Washington,	
  Seattle.	
  
September	
  8.	
  

	
  
40. Erik	
  Fisher.	
  2009.	
  “Laboratory	
  Engagement.	
  STIR:	
  Initial	
  Project	
  Results.”	
  TA	
  

NanoNed	
  Annual	
  Meeting.	
  Utrecht,	
  The	
  Netherlands.	
  June	
  30.	
  
	
  
41. Erik	
  Fisher.	
  2009.	
  “The	
  'Two	
  Cultures'	
  in	
  Science	
  Policy.”	
  Center	
  for	
  Science	
  

and	
  Technology	
  Policy	
  Research.	
  University	
  of	
  Colorado.	
  Boulder,	
  Colorado.	
  
June	
  25.	
  

	
  
42. Erik	
  Fisher.	
  2009.	
  “Integrating	
  Science	
  and	
  Society	
  in	
  Nanotechnology	
  

Laboratories.”	
  The	
  Nano	
  Renewable	
  Energy	
  Summit.	
  Denver,	
  Colorado.	
  June	
  
22-­‐23.	
  

	
  
43. Erik	
  Fisher.	
  2009.	
  “Integrating	
  Ethics	
  and	
  Engineering	
  in	
  the	
  

Laboratory:	
  Reflections	
  of	
  an	
  Embedded	
  Humanist.”	
  GILEE	
  Workshop	
  on	
  
Integrating	
  Ethics	
  and	
  Societal	
  Issues	
  into	
  a	
  Graduate	
  Curriculum.	
  	
  Virginia	
  
Tech.	
  Blacksburg,	
  Virginia.	
  June	
  8-­‐9.	
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44. Erik	
  Fisher.	
  2009.	
  “The	
  'Two	
  Cultures'	
  in	
  Science	
  Policy	
  Today.”	
  University	
  of	
  
Colorado-­‐Denver,	
  School	
  of	
  Public	
  Affairs.	
  Denver,	
  Colorado.	
  May	
  7.	
  	
  

	
  
45. Daan	
  Schuurbiers.	
  2009.	
  “Responding	
  to	
  social	
  concerns	
  in	
  the	
  laboratory.”	
  

CSPO	
  Work	
  in	
  Progress	
  Meeting.	
  Tempe,	
  Arizona.	
  April	
  29.	
  
	
  
46. Erik	
  Fisher.	
  2009.	
  “Socio-­‐Technical	
  Integration	
  Research.”	
  Workshop	
  on	
  

Research	
  Funding	
  and	
  the	
  Good	
  Life.	
  University	
  of	
  Twente.	
  Twente,	
  The	
  
Netherlands.	
  March	
  18.	
  

	
  
	
  
Project	
  Activities	
  
	
  
Laboratory	
  engagement	
  studies	
  (22).	
  These	
  studies	
  include	
  18	
  of	
  the	
  original	
  
planned	
  20	
  studies,	
  plus	
  4	
  additional	
  STIR	
  studies.	
  Fieldwork	
  has	
  been	
  completed	
  at	
  
the	
  following	
  sites:	
  
	
  

1. Broomfield,	
  Colorado	
  

2. Arizona	
  State	
  University	
  (6)	
  

3. Seoul	
  National	
  University,	
  South	
  Korea	
  

4. Colorado	
  School	
  of	
  Mines	
  

5. University	
  of	
  British	
  Columbia,	
  Canada	
  

6. Swiss	
  Federal	
  Institute	
  of	
  Technology,	
  Switzerland	
  

7. Leeds	
  University,	
  United	
  Kingdom	
  

8. Delft	
  Technical	
  University,	
  The	
  Netherlands	
  

9. Lawrence	
  Berkeley	
  National	
  Laboratory	
  

10. University	
  of	
  Copenhagen,	
  Denmark	
  

11. University	
  of	
  Oxford,	
  United	
  Kingdom	
  	
  

12. Queens	
  University,	
  Belfast,	
  Northern	
  Ireland	
  

13. Leuven,	
  Flanders,	
  Belgium	
  

14. Chinese	
  Academy	
  of	
  Sciences,	
  Beijing,	
  China	
  

15. York,	
  United	
  Kingdom	
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16. University	
  of	
  Twente,	
  The	
  Netherlands	
  

17. Ministerio	
  de	
  Ciencia	
  e	
  Innovacion,	
  Madrid,	
  Spain	
  	
  

Workshops	
  (4)	
  for	
  graduate	
  student	
  investigators,	
  project	
  collaborators,	
  natural	
  
science	
  and	
  engineering	
  reseach	
  participants,	
  and	
  policy	
  practitioners:	
  
	
  

1. STIR	
  Workshop	
  1:	
  Constructing	
  Foundations.	
  Arizona	
  State	
  University.	
  17-­‐19	
  
January	
  2009.	
  

	
  
2. STIR	
  Workshop	
  2:	
  Inquiry	
  as	
  Intervention.	
  Vatnahalsen	
  Hoyfjellshotell,	
  

Norway.	
  4-­‐7	
  July	
  2009.	
  
	
  

3. STIR	
  Workshop	
  3:	
  Comparisons,	
  Hongo	
  Campus.	
  University	
  of	
  Tokyo.	
  24-­‐25	
  
August	
  2010	
  

	
  
4. STIR	
  Workshop	
  4:	
  International	
  Network	
  for	
  Responsible	
  Innovation.	
  

Woodrow	
  Wilson	
  International	
  Center	
  for	
  Scholars,	
  Washington,	
  D.C.	
  16-­‐17	
  
February	
  2011.	
  

	
  


