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Technological	
  advances	
  in	
  mediated	
  communica2on	
  

Borgman,	
  C.	
  L.,	
  Abelson,	
  H.,	
  Dirks,	
  L.,	
  Johnson,	
  R.,	
  Koedinger,	
  K.	
  R.,	
  Linn,	
  M.	
  C.,	
  …	
  Szalay,	
  A.	
  (2008).	
  
Fostering	
  Learning	
  in	
  the	
  Networked	
  World:	
  The	
  Cyberlearning	
  Opportunity	
  and	
  Challenge.	
  Na2onal	
  
Science	
  Founda2on.	
  hMp://www.nsf.gov/publica2ons/pub_summ.jsp?ods_key=nsf08204	
  

	
  
Image:	
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Digital	
  scholarship	
  encompasses	
  the	
  tools,	
  services,	
  and	
  
infrastructure	
  that	
  support	
  research	
  in	
  any	
  and	
  all	
  fields	
  of	
  study.	
  	
  



Neelie	
  Kroes,	
  VP	
  European	
  Commission:	
  

•  To	
  collect,	
  curate,	
  preserve	
  and	
  
make	
  available	
  ever-­‐increasing	
  
amounts	
  of	
  scien2fic	
  data,	
  new	
  
types	
  of	
  infrastructures	
  will	
  be	
  
needed.	
  The	
  poten2al	
  benefits	
  are	
  
enormous	
  but	
  the	
  same	
  is	
  true	
  for	
  
the	
  costs.	
  We	
  therefore	
  need	
  to	
  lay	
  
the	
  right	
  founda2ons	
  and	
  the	
  
sooner	
  we	
  start	
  the	
  beMer.	
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Wood,	
  J.,	
  Andersson,	
  T.,	
  Bachem,	
  A.,	
  Best,	
  C.,	
  Genova,	
  F.,	
  Lopez,	
  D.	
  R.,	
  …	
  Hudson,	
  R.	
  L.	
  (2010).	
  Riding	
  the	
  wave:	
  
How	
  Europe	
  can	
  gain	
  from	
  the	
  rising	
  Ede	
  of	
  scienEfic	
  data.	
  Final	
  report	
  of	
  the	
  High	
  Level	
  Expert	
  Group	
  on	
  
Scien2fic	
  Data.	
  Retrieved	
  from	
  hMp://cordis.europa.eu/fp7/ict/e-­‐infrastructure/docs/hlg-­‐sdi-­‐report.pdf	
  
	
  



Open	
  access	
  policies	
  
•  European	
  Union	
  

–  European	
  Open	
  Data	
  Challenge	
  
–  Policy	
  RECommenda2ons	
  for	
  Open	
  Access	
  to	
  Research	
  Data	
  in	
  Europe	
  
–  Riding	
  the	
  wave:	
  How	
  Europe	
  can	
  gain	
  from	
  the	
  rising	
  2de	
  of	
  scien2fic	
  data	
  
–  OpenAIRE	
  

•  Research	
  Councils	
  of	
  the	
  UK	
  
–  Open	
  access	
  publishing	
  requirements	
  
–  Provisions	
  for	
  access	
  to	
  data	
  

•  Wellcome	
  Trust	
  
–  Open	
  access	
  publishing	
  
–  Data	
  sharing	
  requirements	
  

•  Na2onal	
  Science	
  Founda2on	
  
–  Data	
  sharing	
  requirements	
  
–  Data	
  management	
  plans	
  

•  U.S.	
  Federal	
  policy-­‐2013	
  
–  Open	
  access	
  to	
  publica2ons	
  
–  Open	
  access	
  to	
  data	
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Big	
  Data,	
  LiMle	
  Data,	
  No	
  Data:	
  
Scholarship	
  in	
  the	
  Networked	
  World	
  

•  Sec2on	
  I:	
  Data	
  and	
  Scholarship	
  	
  
–  Ch	
  1:	
  Big	
  Scholarship,	
  LiMle	
  Scholarship	
  	
  	
  
–  Ch	
  2:	
  Data-­‐Intensive	
  Scholarship	
  	
  
–  Ch	
  3:	
  What	
  are	
  Data?	
  	
  	
  

•  Sec2on	
  II:	
  The	
  Diversity	
  of	
  Data:	
  Case	
  Studies	
  
–  Ch	
  4:	
  Science:	
  Astronomy,	
  Sensor-­‐networked	
  science	
  
–  Ch	
  5:	
  Social	
  Science:	
  Surveys/Social	
  Networks;	
  Qualita2ve	
  studies	
  
–  Ch	
  6:	
  Humani2es:	
  Digital	
  collec2ons;	
  Buddhist	
  studies	
  	
  

•  Sec2on	
  III	
  Data	
  Policy	
  and	
  Prac2ce	
  	
  	
  
–  Ch	
  7:	
  Supply:	
  Releasing	
  and	
  Sharing	
  Data	
  	
  
–  Ch	
  8:	
  Demand:	
  Reusing	
  and	
  Repurposing	
  Data	
  
–  Ch	
  9:	
  Credit,	
  AMribu2on,	
  and	
  Discovery	
  	
  
–  Ch	
  10:	
  Into	
  the	
  Future:	
  What	
  to	
  Keep	
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Theories	
  and	
  themes	
  

1.  Open	
  scholarship	
  is	
  the	
  norm	
  	
  
2.  Formal	
  and	
  informal	
  scholarly	
  

communica2on	
  are	
  converging	
  
3.  Data	
  prac2ces	
  are	
  local	
  	
  
4.  Open	
  access	
  to	
  data	
  is	
  a	
  paradigm	
  shil	
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1.	
  Open	
  scholarship	
  is	
  the	
  norm	
  

hMp://www.ansp.org/~/media/Images/ans/explore/online-­‐exhibits/stories/philosophical-­‐transac2ons-­‐v1_510.ashx	
   9	
  



Bricks	
  in	
  the	
  wall…	
  

Brick	
  inscribed	
  with	
  the	
  Sutra	
  on	
  Dependent	
  Origina2on	
  Gorakhpur	
  district,	
  late	
  
5th	
  century	
  -­‐	
  early	
  6th	
  century	
  AD.	
  Ashmolean	
  Museum	
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Open	
  access	
  publishing	
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Open	
  dissemina2on	
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Open	
  data	
  and	
  open	
  ontologies	
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Open	
  data	
  collabora2ons	
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Micro	
  distribu2on	
  of	
  research	
  objects	
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Open	
  access	
  antudes	
  

•  Begets	
  rigour	
  
•  Prevents	
  fraud	
  
•  Speeds	
  the	
  pace	
  of	
  research	
  
•  Begets	
  free	
  riders	
  
•  Risks	
  misuse	
  and	
  and	
  misinterpreta2on	
  
•  Violates	
  the	
  confiden2ality	
  of	
  human	
  subjects	
  
•  Raises	
  conflicts	
  between	
  policies	
  of	
  universi2es,	
  
funders,	
  publishers,	
  and	
  research	
  partners	
  

•  I	
  don’t	
  do	
  data	
  

16	
  



2.	
  Formal	
  and	
  informal	
  scholarly	
  communica2on	
  are	
  converging	
  

17	
  Garvey,	
  W.	
  D.,	
  &	
  Griffith,	
  B.	
  C.	
  (1964).	
  Scien2fic	
  informa2on	
  exchange	
  in	
  psychology.	
  Science,	
  146,	
  1655–1659.	
  Figure	
  redrawn	
  by	
  J.C.	
  Wallis	
  for	
  
Borgman,	
  C.	
  L.	
  (2007).	
  Scholarship	
  in	
  the	
  Digital	
  Age:	
  InformaEon,	
  Infrastructure,	
  and	
  the	
  Internet.	
  Cambridge,	
  MA:	
  MIT	
  Press.	
  



Garvey,	
  W.	
  D.,	
  &	
  Griffith,	
  B.	
  C.	
  (1964).	
  Scien2fic	
  informa2on	
  exchange	
  in	
  psychology.	
  Science,	
  146,	
  1655–1659.	
  Figure	
  redrawn	
  by	
  J.C.	
  Wallis	
  for	
  
Borgman,	
  C.	
  L.	
  (2007).	
  Scholarship	
  in	
  the	
  Digital	
  Age:	
  InformaEon,	
  Infrastructure,	
  and	
  the	
  Internet.	
  Cambridge,	
  MA:	
  MIT	
  Press.	
  

Credit	
  for	
  formal	
  scholarly	
  communica2on	
  

•  Quality	
  of	
  content	
  
•  Cita2ons	
  to	
  ar2cle	
  
•  Cita2ons	
  to	
  journal	
  
•  Reviews	
  of	
  books	
  
•  Derived	
  metrics	
  

–  Impact	
  factors	
  
– H-­‐index	
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Credit	
  for	
  informal	
  scholarly	
  communica2on	
  






Pepe, A., Mayernik, M. S., Borgman, C. L. & Van de 
Sompel, H. (2010). From Artifacts to Aggregations: 
Modeling Scientific Life Cycles on the Semantic Web. 
Journal of the American Society for Information Science 
and Technology, 61(3): 567–582.


http://www.itadvicex.com/wp-content/uploads/2013/05/blogs-5.jpg


http://datalib.ed.ac.uk/
GRAPHICS/blue_data.gif


http://3.bp.blogspot.com/-bJ29MM_7Nuk/
UBzpOz2JXPI/AAAAAAAAAfA/vDpCD2dW0iE/
s1600/GS_Code_Example.png 



Credit	
  for	
  informal	
  scholarly	
  communica2on	
  



•  Altmetrics	
  
–  Downloads	
  of	
  ar2cles,	
  preprints,	
  books…	
  
–  Tweets	
  and	
  retweets	
  about	
  person,	
  pubs,	
  etc.	
  
–  Grants	
  received	
  
–  Blog	
  posts	
  
–  Cita2ons	
  to	
  data	
  
–  Cita2ons	
  to	
  solware	
  
–  Experimental	
  designs	
  
–  Talks	
  
–  Slides	
  
–  Figures	
  
–  Tables	
  
–  ….	
  

Credit	
  for	
  informal	
  scholarly	
  communica2on	
  

Pepe, A., Mayernik, M. S., Borgman, C. L. & Van de Sompel, H. (2010). From Artifacts to Aggregations: Modeling Scientific Life Cycles on the 
Semantic Web. Journal of the American Society for Information Science and Technology, 61(3): 567–582.
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Data	
  Cita2on	
  and	
  AMribu2on	
  

22	
  

Uhlir,	
  P.	
  F.	
  (Ed.).	
  (2012).	
  For	
  ARribuEon	
  -­‐-­‐	
  Developing	
  
Data	
  ARribuEon	
  and	
  CitaEon	
  PracEces	
  and	
  Standards:	
  
Summary	
  of	
  an	
  InternaEonal	
  Workshop.	
  Washington,	
  
D.C.:	
  The	
  Na2onal	
  Academies	
  Press.	
  Retrieved	
  from	
  
hMp://www.nap.edu/catalog.php?record_id=13564	
  

	
  
Data	
  Science	
  Journal,	
  Volume	
  12,	
  
13	
  September	
  2013	
  



3.	
  Data	
  prac2ces	
  are	
  local	
  

Big	
  data:	
  Volume,	
  Variety,	
  Velocity	
  

23	
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Long	
  tail	
  of	
  data	
  
Vo

lu
m
e	
  
of
	
  d
at
a	
  

Number	
  of	
  researchers	
  
Slide:	
  The	
  Ins2tute	
  for	
  Empowering	
  Long	
  Tail	
  Research	
   25	
  



http://www.census.gov/population/cen2000/map02.gif


What	
  are	
  data?	
  

ncl.ucar.edu

http://onlineqda.hud.ac.uk/Intro_QDA/Examples_of_Qualitative_Data.php


Marie Curie’s notebook aip.org


hudsonalpha.org


NASA	
  Astronomy	
  Picture	
  of	
  the	
  Day	
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Range	
  of	
  data	
  prac2ces	
  

Industrial	
  methods	
   Ar2sanal	
  methods	
  

27	
  



28	
  



29




Sensor	
  networked	
  science	
  

Slide by Jason Fisher, UC-Merced 30	
  



NIMS

transect
velocity distribution
nitrate distribution


Sensor	
  network	
  data




Social	
  science	
  data	
  

hMp://dss.princeton.edu/images/gss.gif	
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Humani2es	
  data	
  

Brick	
  inscribed	
  with	
  the	
  Sutra	
  on	
  Dependent	
  Origina2on	
  Gorakhpur	
  district,	
  late	
  
5th	
  century	
  -­‐	
  early	
  6th	
  century	
  AD.	
  Ashmolean	
  Museum	
  

Zacchen,	
  S.	
  (2005).	
  In	
  Praise	
  of	
  the	
  Light:	
  A	
  
Cri2cal	
  Synop2c	
  Edi2on	
  with	
  an	
  Annotated	
  
Transla2on	
  of	
  Chapters	
  1-­‐3	
  of	
  Dharmaraksa’s	
  
Guang	
  zan	
  jing,	
  Being	
  the	
  Earliest	
  Chinese	
  
Transla2on	
  of	
  the	
  Larger	
  Prajnaparamita.	
  
Tokyo,	
  Japan:	
  The	
  Interna2onal	
  Research	
  
Ins2tute	
  for	
  Advanced	
  Buddhology,	
  Soka	
  
University.	
  Retrieved	
  from	
  hMp://
iriab.soka.ac.jp/orc/Publica2ons/BPPB/
index_BPPB.html	
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Slide:	
  Alyssa	
  Goodman,	
  Harvard	
  

4.	
  Open	
  access	
  to	
  data	
  is	
  a	
  paradigm	
  shil	
  	
  

34	
  



The	
  Conundrum	
  of	
  Sharing	
  Research	
  Data	
  

If	
  the	
  rewards	
  of	
  the	
  data	
  deluge	
  are	
  to	
  be	
  reaped,	
  then	
  
researchers	
  who	
  produce	
  those	
  data	
  must	
  share	
  them,	
  
and	
  do	
  so	
  in	
  such	
  a	
  way	
  that	
  the	
  data	
  are	
  interpretable	
  
and	
  reusable	
  by	
  others.*	
  

hMp://www.tzanis.org/tzanisblog/archives/images/push-­‐pull-­‐thumb.jpg	
  

*Borgman,	
  C.L.	
  (2012).	
  	
  The	
  Conundrum	
  of	
  Sharing	
  
Research	
  Data.	
  	
  Journal	
  of	
  the	
  American	
  Society	
  of	
  
InformaEon	
  Science	
  and	
  Technology,	
  63(6):1059–1078	
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Research	
  prac2ces	
  

•  Goal	
  is	
  publica2ons	
  that	
  report	
  the	
  research	
  
•  Goal	
  is	
  data	
  that	
  are	
  reusable	
  by	
  others	
  

Slide:	
  Alyssa	
  Goodman,	
  Harvard	
  
36	
  



Industrial	
  methods	
   Ar2sanal	
  methods	
  

Replica2on	
   Interpreta2on	
  

Data	
  prac2ces	
  and	
  reusability	
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•  Reuse	
  by	
  inves2gator	
  
•  Reuse	
  by	
  collaborators	
  
•  Reuse	
  by	
  colleagues	
  
•  Reuse	
  by	
  unaffiliated	
  others	
  
•  Reuse	
  at	
  later	
  2mes	
  

– Months	
  
–  Years	
  
– Decades	
  
–  Centuries	
  

hMp://chandra.harvard.edu/photo/2013/kepler/kepler_525.jpg	
  

Degrees	
  of	
  reuse	
  

38	
  



Data	
  reuse	
  is	
  difficult	
  
•  Iden2fy	
  
•  Retrieve	
  
•  Open	
  
•  Read	
  
•  Interpret	
  
•  Evaluate	
  
•  Compute	
  upon	
  
•  Replicate	
  
•  Combine	
  
•  Describe	
  
•  Annotate	
  
•  License/rights	
  
•  Provenance	
  
•  Trust	
  
•  AMribu2on…	
  

39	
  

Wallis,	
  J.	
  C.,	
  Rolando,	
  E.,	
  &	
  Borgman,	
  C.	
  L.	
  (2013).	
  If	
  We	
  Share	
  Data,	
  Will	
  Anyone	
  Use	
  
Them?	
  Data	
  Sharing	
  and	
  Reuse	
  in	
  the	
  Long	
  Tail	
  of	
  Science	
  and	
  Technology.	
  PLoS	
  ONE,	
  
8(7),	
  e67332.	
  doi:10.1371/journal.pone.0067332	
  
	
  



hMp://www.imf.org/external/pubs/l/fandd/basics/images/suppdem_cht.jpg	
  

Supply	
  =	
  
con2nuity,	
  
trust	
  

Demand	
  =	
  
investment,	
  
risk	
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Infrastructure	
  and	
  incen2ves	
  
•  Knowledge	
  infrastructure	
  investments	
  

–  Data	
  archives	
  
–  Tools,	
  services,	
  support	
  
–  Data	
  cura2on	
  workforce	
  
–  Data	
  management	
  training	
  
–  Digital	
  libraries	
  

•  Alignment	
  of	
  incen2ves	
  
–  Data	
  release	
  
–  Data	
  reuse	
  
–  Publishing	
  
–  Grants	
  and	
  funding	
  
–  Credit	
  and	
  promo2on	
  

hMp://2.bp.blogspot.com/-­‐fzIYX9zpcUU/T0kAuG83FGI/AAAAAAAAAKg/hgaotz3E-­‐-­‐A/s1600/infrastructure.jpg	
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10	
  Simple	
  Rules	
  for	
  the	
  Care	
  and	
  
Feeding	
  of	
  Scien2fic	
  Data*	
  

1.  Love	
  your	
  data,	
  and	
  let	
  others	
  love	
  it	
  too.	
  
2.  Share	
  your	
  data	
  online,	
  with	
  a	
  permanent	
  iden2fier.	
  	
  
3.  Conduct	
  science	
  with	
  data	
  reuse	
  in	
  mind.	
  	
  
4.  Publish	
  workflow	
  as	
  context	
  	
  
5.  Link	
  your	
  data	
  to	
  your	
  publica2ons	
  as	
  early	
  as	
  possible.	
  	
  
6.  Publish	
  your	
  code	
  (even	
  the	
  small	
  bits).	
  	
  	
  
7.  Say	
  how	
  you	
  want	
  to	
  get	
  credit	
  for	
  your	
  data	
  (and	
  solware).	
  	
  
8.  Foster	
  and	
  use	
  data	
  repositories.	
  	
  
9.  Reward	
  colleagues	
  who	
  share	
  their	
  data	
  properly.	
  	
  
10.  Help	
  establish	
  “Data	
  Science”	
  and	
  “Data	
  Scien2sts”	
  as	
  vital.	
  	
  

*Goodman,	
  A.;	
  Pepe,	
  A.;	
  Blocker,	
  A.;	
  Borgman,	
  C.L.,	
  et	
  al,	
  (in	
  review),	
  PLOS	
  ComputaEonal	
  Biology	
   42	
  



Theories	
  and	
  themes	
  

1.  Open	
  scholarship	
  is	
  the	
  norm	
  	
  
2.  Formal	
  and	
  informal	
  scholarly	
  

communica2on	
  are	
  converging	
  
3.  Data	
  prac2ces	
  are	
  local	
  	
  
4.  Open	
  access	
  to	
  data	
  is	
  a	
  paradigm	
  shil	
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Conclusions:	
  What	
  to	
  Keep	
  

1.  Open	
  scholarship	
  is	
  the	
  norm	
  
–  Publica2ons	
  
–  Data:	
  code,	
  documenta2on,	
  provenance	
  	
  
–  Links	
  between	
  research	
  objects	
  

2.  Formal	
  and	
  informal	
  scholarly	
  
communica2on	
  are	
  converging	
  

–  Fixed	
  research	
  objects	
  
–  Dynamic	
  research	
  objects	
  
–  Context	
  and	
  rela2onships	
  

44	
  



Conclusions:	
  What	
  to	
  Keep	
  

3.  Data	
  prac2ces	
  are	
  local	
  
–  Industrial	
  processes:	
  data	
  archives	
  
–  Ar2sanal	
  processes:	
  orphaned	
  data	
  	
  

4.  Open	
  access	
  to	
  data	
  is	
  a	
  paradigm	
  shil	
  
–  Conduct	
  research	
  with	
  reuse	
  in	
  mind	
  
–  Start	
  –	
  not	
  end	
  –	
  with	
  digital	
  library	
  services	
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