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A	  Few	  Words	  About	  CRA-‐E	  

•  Mission	  
•  Projects	  
•  Membership	  
•  Website	  
•  Conquer!	  

“CRA-‐E’s	  mission	  is	  to	  address	  
society’s	  need	  for	  a	  conOnuous	  
supply	  of	  talented	  and	  well-‐

educated	  compuOng	  researchers.”	  
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PIPE:	  	  Understanding	  the	  pipeline	  
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cra.org/conquer	  

	  •  For	  students	  
–  Summer	  research	  opportuniOes	  
– Why	  go	  to	  graduate	  school	  
– How	  to	  apply	  to	  graduate	  school	  

•  For	  faculty	  
–  Resources	  on	  supervising	  undergraduate	  research	  
– Advising	  students	  on	  applying	  to	  graduate	  school	  
–  PowerPoint	  slides	  for	  “Why	  grad	  school?”	  presentaOons	  

•  For	  students	  and	  faculty	  
–  LisOng	  service	  for	  summer	  research	  posiOons	  



Understanding	  the	  
DomesOc	  Pipeline	  of	  Ph.D.	  

Students	  in	  CS	  

•  Less	  than	  50%	  of	  CS	  Ph.D.	  students	  are	  U.S.	  ciOzens	  or	  
permanent	  residents	  

•  Many	  graduate	  schools	  have	  difficulty	  enrolling	  highly	  
qualified	  domesOc	  Ph.D.	  students	  

•  Funding	  agencies	  are	  concerned	  about	  the	  domesOc	  
research	  pipeline	  in	  CS	  

•  InternaOonal	  students	  are	  finding	  more	  opportuniOes	  
in	  their	  home	  countries	  aber	  finishing	  a	  Ph.D.	  	  

	  



Two	  Studies	  
•  “Baccalaureate	  Origins”	  
–  	  At	  what	  type	  of	  insOtuOons	  do	  domesOc	  students	  
compleOng	  a	  Ph.D.	  in	  computer	  science	  complete	  
their	  undergraduate	  degree?	  

– CompuOng	  Research	  News,	  January	  2013	  
•  “Admissions	  Study”	  
– Where	  do	  domesOc	  students	  applying/being	  
admihed/matriculaOng	  complete	  their	  
undergraduate	  degree?	  

– Recently	  completed	  study	  	  



The	  Baccalaureate	  Origins	  Study…	  



Sources	  of	  Data	  
•  Public	  databases	  	  
– NSF	  WebCASPAR	  
– NaOonal	  Center	  for	  Science	  and	  Engineering	  
StaOsOcs	  

– NSF	  Graduate	  Research	  Fellowship	  Awardees/
Honorable	  MenOon	  Database	  



Percentage	  of	  domesOc	  bachelor	  CS	  degrees	  	  
by	  type	  of	  insOtuOon	  
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Number	  of	  domesOc	  bachelor	  CS	  degrees	  	  
by	  type	  of	  insOtuOon	  	  
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Data	  for	  2000-‐2010	  



MIT	   Berkeley,	  
CMU,	  
Cornell	  

Harvard,	  BYU,	  Stanford,	  
UT	  Aus'n,	  UIUC,	  
Princeton,	  Michigan,	  
UCLA	  

USN&WR	  Top	  25	  
Liberal	  Arts	  Colleges	  

(19/year)	  

Data	  for	  2000-‐2010	  



Conclusions	  from	  Baccalaureate	  
Origins	  Study	  

•  A	  small	  number	  of	  universiOes	  and	  colleges	  
are	  the	  undergraduate	  schools	  of	  origin	  for	  a	  
large	  fracOon	  of	  domesOc	  Ph.D.	  students	  

•  70%	  of	  the	  Ph.D.’s	  awarded	  to	  domesOc	  
students	  went	  to	  students	  who	  completed	  
their	  bachelor	  at	  a	  research	  insOtuOon	  

•  Master’s	  insOtuOons	  seem	  to	  be	  an	  
underuOlized	  source	  of	  prospecOve	  graduate	  
students	  	  



LimitaOons	  of	  Baccalaureate	  Origins	  
Study	  

•  No	  data	  on	  acceptance	  and	  matriculaOon	  
rates	  at	  Ph.D.	  programs	  

•  Cannot	  see	  the	  “flow”	  from	  different	  types	  of	  
baccalaureate	  “producers”	  to	  different	  types	  
of	  graduate	  schools	  “consumers”	  

•  No	  data	  on	  gender	  or	  ethnicity	  of	  applicants,	  
admits,	  and	  matriculated	  students	  

	  



Admissions	  Study	  Goals	  
•  Use	  graduate	  admissions	  records	  to	  get	  a	  clearer	  
and	  finer-‐grained	  picture	  of	  the	  domesOc	  pipeline	  

•  Examine	  differences	  in	  acceptance	  rates	  and	  
matriculaOon	  rates	  	  across	  different	  types	  of	  
insOtuOons	  

•  Explore	  paherns	  and	  trends	  among	  tradiOonally	  
underrepresented	  groups	  

•  Make	  observaOons	  and	  recommendaOons	  useful	  
to	  admissions	  commihees	  and	  to	  undergraduate	  
advisers	  



The	  Data	  

•  7032	  graduate	  admissions	  records	  from	  14	  schools	  
between	  2007	  and	  2013	  

•  Each	  admissions	  record	  contains	  
– Graduate	  school	  name	  
– Undergraduate	  origin	  
– Year	  applied	  
– GPA,	  GRE,	  ethnicity,	  gender	  (if	  reported)	  
– Admihed/not	  admihed	  
–  If	  admihed,	  matriculated/not	  matriculated	  

Clearly,	  this	  is	  just	  one	  piece	  of	  the	  puzzle!	  



Who	  are	  the	  14	  schools	  that	  provided	  
admissions	  records?	  

•  Four	  depts.	  ranked	  1-‐10	  by	  USN&WR	  (the	  
“1-‐10”	  schools)	  (but	  excluding	  MIT,	  CMU,	  Stanford,	  and	  Berkeley)	  

•  Ten	  depts.	  ranked	  11-‐70	  (the	  “11+”	  schools)	  	  
•  The	  applicaOons	  to	  these	  14	  consumer	  schools	  
came	  from	  1204	  disOnct	  baccalaureate	  
producer	  schools	  



Methodology:	  Producers	  and	  Consumers	  
Producers	  

Consumers	  

#	  of	  
Schools	  	   Applica'ons	  

TOP4	   4	   620	   9%	  
TOP25-‐TOP4	   21	   1637	   23%	  
RU/VH-‐TOP25	  	   83	   1835	   26%	  
RU/H	   99	   667	   9%	  
Master's	   724	   807	   11%	  
TOP25	  LA+	   27	   421	   6%	  
BAC/A&S-‐TOP25LA	  	   246	   453	   6%	  
Other	   	  	   592	   8%	  
TOTAL	   1204	  	   7032	   100%	  

Applica'ons	  
4	  Departments	  ranked	  1-‐10	   3670	   52%	  
10	  Departments	  ranked	  11+	   3362	   48%	  
TOTAL	   7032	   100%	  

I	  thought	  you	  said	  “Top	  4”	  
schools	  weren’t	  included?!	  
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DomesOc	  students	  enrolled	  vs.	  domesOc	  
applicaOons	  (Fall	  2013)	  	  	  
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Underrepresented	  Groups	  
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Where	  do	  applicaOons	  within	  each	  group	  come	  from?	  
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GPAs	  and	  GREs	  
•  Not	  many	  surprises,	  but	  data	  can	  be	  useful	  in	  
advising	  undergraduates	  

•  Report	  contains	  data	  on	  all	  students	  and	  
underrepresented	  groups	  

all	  applicants	  	   	  	   admihed	  applicants	  	  

	  	   GPA	   Variance	   GPA	  	   Variance	  
all	  applicants	  	   3.62	   0.32	   3.75	   0.25	  
female	   3.61	   0.32	   3.73	   0.27	  
African	  American	   3.41	   0.36	   3.69	   0.31	  
Hispanic/LaOno	   3.54	   0.36	   3.66	   0.29	  



For	  Producers	  and	  Consumers…	  
– Wide	  range	  of	  admit	  rates	  for	  domesOc	  students	  

•  8%	  (top	  4),	  25%	  (top	  6-‐10),	  to	  75%	  (top	  30+)	  
– Students	  from	  Master’s	  insOtuOons	  are	  
underrepresented	  
•  good	  opportuniOes	  to	  forge	  partnerships	  

– Many	  schools	  recruit	  from	  within	  
•  4+1	  programs	  can	  be	  a	  good	  strategy	  

– Top	  liberal	  arts	  colleges	  represent	  14%	  of	  all	  
applicants	  but	  21%	  of	  female	  applicants.	  	  	  
•  yield	  on	  liberal	  arts	  students	  is	  very	  low;	  recruiOng? 	  	  



RecommendaOons	  for	  Consumers…	  
– Keep	  good	  admissions	  records	  
•  compare	  them	  to	  results	  in	  this	  study	  
•  refine	  admissions	  and	  recruiOng	  pracOces	  

– Build	  pipeline	  relaOonships	  with	  colleges	  and	  
universiOes	  in	  your	  area	  

– Some	  schools	  seem	  to	  have	  parOcularly	  effecOve	  
recruiOng	  strategies	  	  
•  Can	  result	  in	  unusually	  high	  yield	  



RecommendaOons	  for	  Producers…	  

– Use	  available	  data	  and	  your	  own	  departmental	  
data	  to	  help	  advise	  your	  undergraduates	  

– Provide	  advising	  and	  informaOon	  sessions	  on	  
undergraduate	  research,	  research	  careers,	  and	  
graduate	  schools	  	  
•  See	  the	  CRA-‐E’s	  Conquer	  website:	  	  cra.org/
conquer	  

– Forge	  relaOonships	  with	  Ph.D.	  programs	  to	  
develop	  a	  pipeline	  for	  your	  students	  



QuesOons	  for	  the	  panelists	  (1)	  

•  From	  your	  producer	  perspecOve	  
– From	  your	  perspecOve,	  what	  informaOon	  would	  
faculty/advisers	  	  advising	  undergraduates	  find	  
most	  helpful?	  

– What	  does	  your	  department	  do	  right	  now	  that	  is	  
most	  effecOve	  in	  helping	  undergraduates	  
interested	  in	  graduate	  school	  to	  be	  successful?	  	  



QuesOons	  for	  the	  panelists	  (2)	  
•  From	  your	  consumer	  perspecOve	  
– Given	  the	  results	  of	  this	  study,	  are	  there	  changes	  
in	  your	  recruiOng	  and	  admissions	  processes	  you	  
plan	  to	  consider?	  

– Does	  your	  department	  keep	  and	  make	  use	  of	  
detailed	  records	  on	  admission	  and	  matriculaOon	  
rates?	  

– Do	  you	  culOvate	  relaOonships	  with	  selected	  
schools	  to	  establish	  a	  pipeline	  of	  graduate	  
students?	  If	  so,	  how	  do	  you	  make	  it	  work?	  

	  



QuesOons	  for	  the	  panelists	  (3)	  
•  Overall	  
• What	  did	  you	  find	  parOcularly	  interesOng	  or	  
surprising	  in	  the	  report?	  
• Other	  comments	  you	  want	  to	  make/
quesOons	  you	  want	  to	  pose	  

	  
	  



Ques'ons	  and	  comments	  
	  



AddiOonal	  Data…	  





Percentage	  of	  US	  CiOzens/PRs	  among	  
Earned	  PhDs	  in	  Science	  &	  Engineering	  

Psychology	   95%	  
Biology	  	   84%	  
Geo	  Sciences	   66%	  
Social	  Sciences	   65%	  
Chemistry	   56%	  
Physics	  &	  Astronomy	   50%	  
MathemaOcs&StaOsOcs	   48%	  
Engineering	   43%	  
Computer	  Science	   43%	  

From	  	  NaOonal	  Center	  for	  Science	  and	  Engineering	  StaOsOcs	  	  (2007)	  



NSF	  Graduate	  Fellowships	  and	  
Honorable	  MenOons	  


