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FEDERAL SUPPORT AND STIMULATION 

OF INTERDISCIPLINARY RESEARCH 

I N  UNIVERSITIES 

SECTION I 

In t roduc t ion  

This r e p o r t  was w r i t t e n  a s  t h e  r e s u l t  o f  an a t tempt  t o  

determine what a c t i o n s  t h e  va r ious  agencies  of t h e  Federa l  Gov- 

ernment have been t a k i n g  i n  s t i m u l a t i n g  and suppor t ing  i n t e r -  

d i s c i p l i n a r y  r e sea rch .  The s tudy  was sponsored by t h e  Nat iona l  

Aeronaut ics  and Space Adminis t ra t ion  under Grant No. NASA-NGR- 

36-022-001. During the  per iod  i n  which t h e  d a t a  were accumu- 

l a t e d  t h e  p r i n c i p a l  i n v e s t i g a t o r  v i s i t e d  many Federa l  agencies  , 

t a l k e d  with many admin i s t r a to r s  o f  i n t e r d i s c i p l i n a r y  r e sea rch ,  

g a t h e r i n g  t h e i r  thoughts .  These thoughts  he has  a t tempted t o  

d i s t i l l  i n t o  an organized p a t t e r n .  S p e c i f i c a l l y ,  t h i s  r e p o r t  

a t tempts  s e v e r a l  t h i n g s .  

1. I t  looks t o  t h e  need f o r  conduct ing i n t e r d i s c i p l i n a r y  

r e sea rch  i n  our p r e s e n t  day s o c i e t y .  I t  examines what 

i n t e r d i s c i p l i n a r y  r e sea rch  is , how it has been con- 

ducted and who has  been sponsoring it. 

2 .  I t  looks t o  t h e  methods s o  f a r  used by t h e  Federa l  

agencies  t o  suppor t  r e sea rch ,  no t  n e c e s s a r i l y  conf in-  

i n g  i t s e l f  t o  t h e  s u b j e c t  of i n t e r d i s c i p l i n a r y  re- 

sea rch .  

3 .  I t  examines i n  some d e t a i l  t h e  drawbacks, l i m i t a t i o n s ,  

e t c . ,  of t h e  va r ious  forms of suppor t  so  f a r  used. I t  
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4. 

5. 

6 .  

t h e n  cons ide r s  how t h e s e  va r ious  techniques  of suppor t  

could be d i r e c t l y  app l i ed  t o  t h e  suppor t  o f  m u l t i d i s -  

c i p l i n a r y  r e sea rch .  

I t  looks a t  t h e  g e n e r a l  l i m i t a t i o n s  of conduct ing any 

type  of i n t e r d i s c i p l i n a r y  r e sea rch  program i n  t h e  uni -  

v e r s i t y ,  a s  t h e  u n i v e r s i t y  now is  s t r u c t u r e d .  

I t  l ists  i n  t a b u l a r  form t h e  v a r i e d  agencies  of t h e '  

Federa l  Government t h a t  a r e  suppor t ing  i n t e r d i s c i p l i -  

nary r e s e a r c h ,  t h e  means through which t h e y  a r e  sup- 

p o r t i n g  it, t h e  d o l l a r  amounts committed pe r  y e a r ,  and 

d e s c r i b e s  t h e  g e n e r a l  n a t u r e  of each of t h e  programs. 

I t  reaches  some conclus ions  concern ing  which techniques  

might be most appropr i a t e  f o r  conduct ing  and s t i m u l a t -  

i n g  i n t e r d i s c i p l i n a r y  r e s e a r c h  i n  t h e  s h o r t  run.  

N a t u r a l l y ,  i n  a t t empt ing  t o  do t h e s e  t h i n g s  t h e r e  i s  

g r e a t  d i f f i c u l t y ,  f o r  t h e  n a t u r e  of t h e  programs is  changing 

day by day. F u r t h e r ,  because of t h e  newness of  t h e s e  programs, 

o r  t h e  r e c e n t  advent  of  most of  t h e s e  programs, t h e r e  i s  t h e  

l i k e l i h o o d  t h a t  even i n  t h e  pe r iod  of t i m e  d u r i n g  which t h i s  

survey was conducted t h e  programs have changed i n  s i g n i f i c a n t  

ways. For example, i n  a t  l e a s t  t h r e e  c a s e s  t h e  a d m i n i s t r a t o r  

of t h e  Fede ra l  agency's program has  taken  new employment i n  

t h e  pe r iod  of  t ime i n  which t h e  d a t a  were c o l l e c t e d .  When t h e  

c h i e f  a d m i n i s t r a t o r  of  one of these programs l e a v e s ,  o r  changes 

h i s  assignment,  t h e  n a t u r e  of t h e  program may very  wel l  change, 

because of t h e  newness of t h e  program. And s o ,  a f t e r  a11  t h e  

d a t a  are accumulated, what has  perhaps been accomplished is t h e  
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c r e a t i o n  of a working paper  r a t h e r  than  a more formal  document. 

It  is hoped t h a t  that, t oo ,  is a u s e f u l  r e s u l t .  

SECTION I1 

What Is I n t e r d i s c i p l i n a r y  Research? 

There a r e  many d e f i n i t i o n s  for i n t e r d i s c i p l i n a r y  re- 

sea rch .  I n  t h i s  c a s e ,  however, l e t  u s  d e f i n e  i n t e r d i s c i p l i n a r y  

r e s e a r c h  as t h a t  r e s e a r c h  which is conducted by a mixture  of 

i n v e s t i g a t o r s  ga thered  both  from t h e  d i s c i p l i n e s  of t h e  phys i -  

c a l  and s o c i a l  s c i e n c e s .  A t  t h i s  p o i n t  i n  t i m e  it is  becoming 

v i t a l  t h a t  such teams of i n v e s t i g a t o r s  be  formed. I n  p rev ious  

t imes t h i s  need was no t  s o  e v i d e n t .  Why now and why i n t e r d i s -  

c i p l i n a r y  r e sea rch?  What is r e a l l y  needed is an unders tanding  

of t h e  processes  which lead  t o  p o s s i b l e  d & a s t e r s .  

p a r t i c u l a r  series of' a c t i o n s ,  each a c t i o n  d o t i v a t e d  l o g i c a l l y ,  

can,  when t aken  i n  s e r i e s ,  l ead  t o  d i s a s t e r p  a n  unders tanding  

of t h e  b a s i c  p rocess  and op t ions  is necessa ry .  An example of 

a s i t u a t i o n  i n  which i n t e r d i s c i p l i n a r y  r e seavch  might be used 

might be t h e  fol lowing-- the c a s e  of a f i r e  i n  a t h e a t e r .  I n  

t h a t  s i t u a t i o n  each person  is motivated by the i n s t i n c t s  of 

s e l f  p reserva t ion- -a  q u i t e  l o g i c a l  motive, q u i t e  unders tandable  

and q u i t e  s t r a i g h t f o r w a r d .  When each person  t r i e s  t o  save  

h imse l f ,  t h e  subsequent  panic  l e a d s  t o  d e a t h  for many--death 

t h a t  would no t  have r e s u l t e d  excep t  through t h e  s i t u a t i o n  

caused by t h e  p a n i c .  Occas iona l ly ,  i n  t h i s  s i t u a t i o n  a band 

l e a d e r  has conducted h i s  own i n t e r d i s c i p l i n a r y  r e sea rch  by 

p l ay ing  m a r t i a l  music, s u b s t i t u t i n g  ano the r  form of involve-  

When a 
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ment f o r  t h e  people who otherwise would have panicked, and has 

succeeded i n  sav ing  many people  who otherwise would have d ied .  

The process ,  though, is  one where a s e r i e s  of  l o g i c a l  a c t i o n s  

on t h e  p a r t  of each i n d i v i d u a l  could lead  t o  ca t a s t rophe .  

When t h e  first man invented f i r e ,  o r  discovered t h e  f a c t  t h a t  

f i r e s  could be lit, c e r t a i n l y  p o l l u t i o n  of t h e  atmosphere was 

not  a p r e s s i n g  problem. I n  our  t ime,  because of t h e  power and 

resources  a v a i l a b l e  t o  a sma l l  group o r  sma l l  groups of i n d i -  

v i d u a l s ,  a s e r i e s  of a c t i o n s  of  t h e  type  above can  lead  quick- 

l y  t o  d i s a s t e r  on a n a t i o n a l  s c a l e .  

v e i n ,  b u t  c e r t a i n l y  an i n t e r e s t i n g  case  of a process  which has  

l e d  t o  t h e  d e s t r u c t i o n  of a n a t u r a l  s p e c i e s ,  i s  t h e  one i n -  

vo lv ing  t h e  o v e r f i s h i n g  f o r  haddock i n  t h e  North A t l a n t i c .  

Here, f i s h i n g  companies from t h i s  country and o t h e r  c o u n t r i e s  

over t h e  past  s e v e r a l  yea r s  have over f i shed  t h e  haddock supply ,  

u s ing  t h e  new techniques ,  t h e  new b o a t s ,  each company making a 

p r o f i t ,  each motivated i n  a l o g i c a l  f a sh ion .  The only problem 

t h a t  occurred,  however, is t h a t ,  a s  a r e s u l t  of  t h i s  f i s h i n g ,  

t h e r e  e x i s t  v i r t u a l l y  no haddock i n  t h e  North A t l a n t i c .  The 

equi l ibr ium r a t e  of product ion has  been overcome by d e p l e t i o n  

and now w e  a r e  faced  with a c o l o s s a l  problem i f  w e  a r e  t o  re- 

in t roduce  t h a t  breed of f i s h  i n t o  its n a t u r a l  waters .  A f u r -  

t h e r  example of need f o r  i n t e r d i s c i p l i n a r y  r e sea rch  occurs  when 

w e  cons ide r  our  t r a n s p o r t a t i o n  "system." This  is n o t  a system 

a t  a l l ;  it is r a t h e r  a s e r i e s  o r  a group of  invent ions  w a i t i n g  

f o r  p l a c e s  t o  happen. An a i r p l a n e  is  designed independently 

of methods f o r  g e t t i n g  passengers  from t h e  a i r p o r t  t o  t h e  

Perhaps no t  i n  t h e  same 



c e n t r a l  c i t y .  Massive superhighways are b u i l t ,  even i n  c a s e s  

where it is ev iden t  t h a t  t h e  superhighway cannot  be t h e  so lu -  

t i o n  t o  the lomg4xmn problem. I n  s h o r t ,  what is needed is a 

look a t  t h e  v a r i e d  f e a t u r e s  of a l l  t h e s e  problems from t h e  

p o i n t  of view of  t h e  human environment, economics, s c i ence  and 

any o t h e r  i n s i g h t s  which w e  can  b r i n g  t o  bear  upon t h e  prob- 

lem. This  r e sea rch  w i l l  be c a l l e d  i n t e r d i s c i p l i n a r y  r e sea rch .  

I t  is v i t a l ,  of course ,  t h a t  t he  u n i v e r s i t i e s  p a r t i c i -  

pa t e  i n  i n t e r d i s c i p l i n a r y  r e sea rch ,  f o r  they alone among t h e  

i n s t i t u t i o n s  of our  s o c i e t y  produce t r a i n e d  manpower f o r  t h e  

f u t u r e .  I n  o rde r  t h a t  t h i s  manpower have an understanding of 

t h e  problems t o  be faced ,  t h e  u n i v e r s i t i e s  mus t  p a r t i c i p a t e  i n  

t h e  s tudy  of t hose  problems. They must p a r t i c i p a t e  a s  re- 

sea rche r s  and a s  t r a i n e r s .  To do t h e  r e sea rch  they must be 

supported f i n a n c i a l l y  and g iven  e n t r e e  t o  "'where t h e  a c t i o n  

is." This  i s  what t h e  many agencies  of t h e  Federa l  Government 

a r e  t r y i n g  t o  accomplish, 

The need f o r  conduct ing i n t e r d i s c i p l i n a r y  r e sea rch  has 

become ev iden t  i n  a gene ra l  way t o  t h e  p u b l i c ,  Summing up 

thoughts  of t h i s  t ype  is t h e  c o n t e n t  of t h e  fo l lowing  quota- 

t i o n  from Congressman Daddario: 

A p r i o r l t y  ma t t e r  f o r  n a t i o n a l  s c i ence  po l i cy  has  
t o  do wi th  m u l t i d i s c i p l i n a r y  r e sea rch  on t h e  problems 
of s o c i e t y .  By t h i s  I mean r e sea rch  t h a t  combines t h e  
i n t e l l e c t u a l  and informat iona l  r e sources  of t h e  l i f e ,  
physical., and s o c i a l  s c i ences  and engineer ing .  N u l t i -  
d i s c i p l i n a r y  r e sea rch  holds  ou t  t h e  hope f o r  a b e t t e r  
--note I d i d  no t  say complete--understanding of t h e  
complex i s s u e s  t h a t  perp lex  us  today. We must f u r t h e r  
experiment wi th  ways t c  marsha l l  t h e  i n t e r e s t s  and 
t a l e n t s  of ou r  s c i e n t i s t s  and graduate  s t u d e n t s .  
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D r .  DuBridge has a l s o  phrased much t h e  same thought:  

While w e  s t r u g g l e  wi th  immediate and obvious prob- 
l e m s  r e q u i r i n g  l a r g e  monetary expendi tures ,  w e  must 
t r y  a t  t h e  same time t o  mount r e sea rch  e f f o r t s  i n  
which s c i e n t i s t s ,  s o c i a l  and p o l i t i c a l  s c i e n t i s t s  , and 
engineers  work t o g e t h e r  t o  seek  b a s i c  causes ,  t o  de- 
ve lop  new technologies ,  t o  i nven t  new s o c i a l  and PO- 
l i t i c a l  i n s t r u m e n t a l i t i e s ,  t o  i d e n t i f y  and experiment 
w i th  long range s o l u t i o n s .  Unfortunately,  t h e r e  are 
n o t  many r e sea rch  c e n t e r s  where such t h i n g s  can  be 
done. There a r e  very f e w  t r a i n e d  people a v a i l a b l e .  
The methods and t r a d i t i o n s  of r e sea rch  which w e  t a k e  
f o r  granted i n  t h e  n a t u r a l  s c i ences  a r e  no t  so  h igh ly  
developed i n  t h e s e  new i n t e r d i s c i p l i n a r y  areas . . . .  If 
a few more g r e a t  u n i v e r s i t i e s  w i l l  i n i t i a t e  o r  acce le r -  
a t e  t h e i r  e f f o r t s  i n  r e sea rch  and educa t ion  i n  t h e  
urban and environmental  f i e l d s ,  an enormous con t r ibu -  
t i o n  would be made. 

Recognizing t h e  need, t h e  Federa l  Government has  a t -  

tempted t o  s t i m u l a t e  i n t e r d i s c i p l i n a r y  r e sea rch  i n  va r ious  ways. 

I n  t h e  nex t  s e c t i o n ,  a l l  t h e  ways t h a t  r e s e a r c h  has  Seen sup- 

ported w i l l  be d iscussed ,  and some comments made concerning 

t h e  p o s s i b l e  u t i l i t y  o f  each for t h e  suppor t  o f  i n t e r d i s c i p l i -  

nary a c t i v i t i e s .  

SECTION I11 

Forms of Federa l  Support  f o r  Research 

The complex programs and problems d iscussed  p rev i -  

ously a r e  n a t i o n a l  i n  scope, s o  it is e v i d e n t  t h a t  t he  Federa l  

and loca l  governments have an ab id ing  i n t e r e s t  i n  t h e i r  so lu -  

t i o n s .  The i n t e r e s t  is expressed i n  f i n a n c i a l  i n t e r a c t i o n  be- 

tween t h e  government and t h e  u n i v e r s i t i e s ,  and i n  t h i s  regard  

it must be recognized t h a t  it does - mat ter  what form t h e  f inan -  

c i a 1  in te rac t - ion  t a k e s  p l ace .  I n  some cases  it can indeed 

make t h e  d i f f e r e n c e  between progress  i n  s p i t e  of  t h e  system o r  
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progress  because of t h e  system. Because of t h e  very na tu re  of 

t h e  problems, it is ev iden t  t h a t  no s i n g l e  funding technique 

w i l l  be appropr i a t e  f o r  approaches t o  a l l  problems f o r ,  a s  a l -  

ways, some problems a r e  broader  than  o t h e r s  and i n  some under- 

s t a n d i n g  of c e r t a i n  f e a t u r e s  is more important t han  o v e r a l l  

s o l u t i o n s .  I n  s h o r t ,  a l l  problems d i f f e r .  Too, t h e  appropr i -  

a t e  means t o  a t t a c k  a problem may vary  wi th  t h e  s t a t e  of  matur- 

i t y  o f  t h e  problem. An impl i ca t ion  of t h i s  l i n e  of thought  is  

t h a t  t h e  funding technique used t o  s t i m u l a t e  s o l u t i o n  t o  a 

given problem may need t o  change a s  t h e  r e sea rch  and develop- 

ment e f f o r t s  reach d i f f e r e n t  s t a g e s  i n  t h e  problem s o l u t i o n  

c y c l e .  Obviously, t h i s  could p r e s e n t  a d m i n i s t r a t i v e  d i f f i c u l -  

t i e s  of  an extreme Type. 

What is  o u t l i n e d  below . a r e  %he seven b a s i c  mechanisms 

by which t h e  government has  supported r e sea rch  i n  t h e  p a s t .  

I n  say ing  t h a t  t h e r e  a r e  seven b a s i c  mechanisms it must be 

recognized t h a t  some of t h e s e  overlap--perhaps,  i n  t h e  words 

of Robert Benchley, we may say  t h a t  t hese  seven c a t e g o r i e s  

e x i s t  i n  t h e  same s p i r i t  a s  t h a t  implied by t h e  s t a t emen t ,  

" the re  a r e  two kinds of people i n  t h e  world--those t h a t  be- 

l i e v e  t h e r e  a r e  t w o  kinds  of  people i n  t h e  world and those  

t h a t  don ' t . "  Although t h e  mechanisms of suppor t  do over lap ,  

t h e  seven c a t e g o r i e s  l i s t e d  below seem t o  d e s c r i b e  t h e  more 

gene ra l  c l a s s e s  of suppor t  f o r  r e sea rch .  

1. Block grants--mission o r i e n t e d  

2 .  I n s t i t u t i o n a l  grants--formula based 

3.. P r o j e c t  r e sea rch - -unso l i c i t ed  and s o l i c i t e d  
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'+. Use of agency on - s i t e  ex tens ions  

5. Use of  non-prof i t  "extensions ?' 

6.  Extensions of and involvement of  n a t i o n a l  l abora to ry  

c a p a b i l i t i e s  

7 .  U s e  of personnel  through consu l t anc ie s ,  when a c t u a l l y  

employed arrangements (WAE) , e t c  . 
Each of t h e  above techniques has  been developed i n  response t o  

c e r t a i n  perceived needs. How appropr i a t e  each, or a l l ,  a r e  t o  

t h e  s t u d i e s  of t h e  broad problems of today is no t  a t  a l l  w e l l  

understood. I n  o rde r  t o  see some of t h e  f e a t u r e s  which should 

be considered be fo re  an approach involv ing  funding  through any 

one of t h e  seven above is undertaken, w e  should look a t  each 

o f  t h e  types  i n  d e t a i l  and make some comment about success ,  

drawbacks , and p o s s i b i l i t i e s  f o r  them. 

1. Block Grants--Mission Oriented 

When t h i s  technique is used, a u n i v e r s i t y  is asked t o  

develop a theme which is  i n  consonance wi th  i t s  mission- 

o r i e n t e d  sponsor ' s  aim. The c e n t r a l  theme is  c a r r i e d  f o r t h  by 

t h e  i n d i v i d u a l  elements con t r ibu ted  by f a c u l t y  members, wi th  

t h e  subsequent i n t e g r a t i o n  of t h e  r e s u l t s  by t h e  i n v e s t i g a t -  

o r s .  Usually t h e  i n t e g r a t i o n  i n t o  t h e  theme has been performed 

a t  the un ive r s i ty - -gene ra l ly  by a committee. Funds flow from 

t h e  agency t o  t h e  u n i v e r s i t y  where they a r e  d i spe r sed  through 

a c t i o n s  of t h e  committee, based on t h e  commitTee's judgment of 

t h e  appropr i a t eness  of t h e  r e sea rch  t o  t h e  o v e r a l l  aims. In  

p r i n c i p l e ,  t h i s  s o r t  o f  g r a n t i n g  technique i n s u r e s  t h e  cooper- 

a t i o n  of t h e  u n f v e r s i t y  a s  a whole and t h e  coopera t ion  of t h e  
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u n i v e r s i t y  wi th  t h e  sponsoring agency i n  p u r s u i t  and perform- 

ance of appropr i a t e  mission-oriented r e sea rch .  A l l  is n o t  

rosy ,  however. Problems a r i s e  both a t  t h e  u n i v e r s i t y  and a t  

t h e  agency. A t  t h e  u n i v e r s i t y  t h e  l ack  of a r e a l  management 

s t r u c t u r e  becomes ev iden t  q u i t e  e a r l y  i n  t h e  game. I n  some 

c a s e s ,  t h i s  has  l e d  t o  f ragmentat ion i n  t h e  d i s t r i b u t i o n  of 

funds,  l ack  of o v e r a l l  educa t iona l  involvement, communication 

d i f f i c u l t i e s  wi th  t h e  agency i n  ques t ion  and wi th  t h e  f a c u l t y  

i t s e l f ,  and va r ious  o t h e r  d i f f i c u l t i e s  r e c u r r i n g  on a day-to- 

day and year- to-year  frequency. On t h e  agency s i d e ,  problems 

of matching t h e  agency mission t o  t h e  output  of t h e  u n i v e r s i t y  

a r e  p a r t i c u l a r l y  d i f f i c u l t .  The r e s u l t s  supp l i ed ,  i f  they  a r e  

worthwhile,  p o i n t  toward f u t u r e  d i r e c t i o n s  and a r e  aimed a t  

understanding t h e  f u t u r e  problems and c r e a t i n g  capac i ty  t o  d e a l  

w i th  f u t u r e  problems. On t h e  o t h e r  hand, t h e  o p e r a t i o n a l  s i d e  

of t h e  agency must be concerned wi th  day-to-day t a s k s .  These 

t a s k s ,  i n  t u r n ,  have been f rozen  t o  some t i m e  i n  t h e  p a s t .  I t  

is  n o t  ev iden t  t o  t h e  personnel  i n  charge of  t h e  day-to-day 

ope ra t ion  of t h e  agency how block  g r a n t s  c o n t r i b u t e  t o  t h e i r  

f u t u r e  success  and they  a r e  s u r e  t h a t  they  could spend t h e  

funds more wisely--and indeed they  could i f  a l l  they  were t o  

perform were t h e i r  day-to-day t a s k s ,  This un fo r tuna te ly  would 

leave  t h e  problem of c r e a t i o n  of  and p rov i s ion  f o r  t h e  f u t u r e  

"mix" of competence and r e sea rch  r e s u l t s  neglec ted .  I n  view 

of t h i s  s i t u a t i o n  t h e  middlemen, t hose  men i n  t h e  agency who 

a r e  sponsoring t h e  i n t e r d i s c i p l i n a r y  r e sea rch  through a l l o c a -  

t i o n  of agency funds ,  while  a t  t h e  same t i m e  defending t h e i r  
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use t o  t h e  o p e r a t i o n a l  s i d e  of t h e  agency i t s e l f ,  f i n d  them- 

s e l v e s  i n  an extremely d i f f i c u l t  p o s i t i o n .  These p o s i t i o n s  

a r e  d i f f i c u l t  i n  t imes  of i n c r e a s i n g  budget,  bu t  i n  t i m e s  of a 

s t a t i c  budget o r  a dec reas ing  budget,  a s  w e  have seen  i n  t h e  

p a s t  few y e a r s ,  t h e  p re s su res  grow i n t o l e r a b l e .  A s  an example, 

w i th in  NASA t h e  S u s t a i n i n g  Univers i ty  Program p o r t i o n  of NASA's 

budget has  shrunk from a r eco rd  high of $46 m i l l i o n  pe r  yea% 

t o  i ts  p resen t  $9 m i l l i o n .  This  shr inkage  has taken  p l ace  i n  

t h e  f a c e  of perhaps t h e  g r e a t e s t  o v e r a l l  success  i n  t h e  spon- 

s o r i n g  of i n t e r d i s c i p l i n a r y  r e sea rch ,  accompanied by cons ider -  

a b l e  success  i n  a t ta inment  o f  mission-oriented goa l s .  The 

problem is t h a t  when t h i s  type  of r e sea rch  funding is  used, it 

is very d i f f i c u l t  t o  p o i n t  t o  conc re t e  r e s u l t s  of t h e  e f f o r t s ,  

e f f o r t s  t h a t  must be continued over s e v e r a l  yea r s  t o  be suc-  

c e s s f u l .  

Many agencies--NASA i n  t h e  S u s t a i n i n g  Univers i ty  Pro- 

gram, DOD i n  Themis, and others--have at tempted t h i s  approach 

and t h e  r e s u l t s  have proven i n  an abso lu te  sense  less than  

outs tanding .  I t  is  poss ib l e  t h a t  t h e  u n i v e r s i t i e s  were n o t  

ready f o r  t h i s  type of funding.  I t  is a l s o  p o s s i b l e  t h a t  they  

a r e  now. 

c l o s e l y  de f ined ,  and t h e  t i m e  i n  which a response is expected 

be lengthened t o  correspond more t o  t h e  t y p i c a l  de lay  times 

encountered i n  u n i v e r s i t i e s .  What has  occurred,  however, is 

t h a t  t h i s  technique of funding has  helped produce some univer -  

s i t y  groups capable  of under tak ing  and performing i n t e r d i s c i -  

p l i n a r y  r e sea rch .  Not enough groups,  by any means, b u t  some 

Perhaps t h e  r e a l  problem t o  be faced must be more 
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t h a t  do provide a p o s s i b l e  base f o r  expansion and a p o s s i b l e  

means t o  s tudy whether t h i s  technique can ,  i n  f a c t ,  succeed on 

a much broader  s c a l e  than  it has t o  t h e  p r e s e n t  t ime. 

There a r e  s e v e r a l  o t h e r  f e a t u r e s  t o  t h i s  g r a n t i n g  pro- 

cedure which should be cons idered .  Some of  t h e s e  w i l l  be d i s -  

cussed l a t e r  i n  looking a t  gene ra l  l i m i t a t i o n s  t o  t h e  funding 

of i n t e r d i s c i p l i n a r y  r e sea rch ,  and some w i l l  be covered i n  .the 

concluding s e c t i o n  of t h e  r e p o r t .  Perhaps t h e  c h i e f  two f ac -  

tors, though, a r e  t h e  s i z e  of t h e  g r a n t  compared t o  t h e  c o s t  

of producing a s i n g l e  Ph. D.--for example, a t y p i c a l  number 

f o r  t h e  product ion  c o s t  of a Ph. D. is  $75,000. I t  would no t  

t hen  be expected t h a t  block g r a n t s  would make much of an i m -  

p a c t  on a univers j - ty  ope ra t ing  under such a p r i c e  s t r u c t u r e .  

Second, t h e  ques t ion  must be r a i s e d  as  t o  how much agency ef-  

f o r t  can  be expended i n  monitor ing a $100,000 g r a n t .  Ce r t a in -  

l y  not  an excess ive  amount of t i m e  can be s p e n t  on such a smal l  

expendi ture  and y e t  i f  a s u f f i c i e n t  amount o f  t i m e  i s  not s p e n t ,  

The coupl ing  process  between t h e  agency and t h e  u n i v e r s i t y  and 

w i t h i n  t h e  agency i t s e l f  is c e r t a i n l y  no t  an e f f i c i e n t  one. 

More w i l l  be s a i d  of bo th  t h e s e  problems i n  l a t e r  s e c t i o n s .  

2 .  I n s t i t u t i o n a l  Grants--Formula Based 

The reason  f o r  g r a n t s  of  t h i s  type  is t h e  f a c t  t h a t  i f  

a u n i v e r s i t y  undertakes r e s e a r c h  sponsored by an agency on a 

l a r g e  s c a l e ,  t h e  i n d i v i d u a l  g r a n t s  and c o n t r a c t s  awarded w i l l  

no t  cove r  t h e  t o t a l  c o s t  of t h e  r e sea rch  performed by t h e  uni-  

v e r s i t y .  Fu r the r ,  t h e  g r a n t s  and c o n t r a c t s  w i l l  no t  a l low t h e  

u n i v e r s i t y  t o  expand i t s  a b i l i t y  t o  perform re sea rch  i n  t h a t  
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a rea .  The i n s t i t u t i o n a l  g r a n t  adds a c e r t a i n  amount o f  money 

t o  t h e  u n i v e r s i t y ' s  award--perhaps matching t h e  first $10,000 

or SO and some formula percentage of  funds awarded over  t h a t .  

These funds are t h e n  t r a n s f e r r e d  t o  t h e  u n i v e r s i t y  wi th  t h e  

understanding t h a t  they  w i l l  be used i n  t h e  gene ra l  a r e a  of  

r e s e a r c h  which is  of i n t e r e s t  t o  t h e  sponsor ing  agency. I n  

t h e  case  of  t h e  NSF, t h e  gene ra l  a r ea  of  r e sea rch  is sc i ence  

and s o  t h e  use is r a t h e r  broadly  def ined .  

These funds a r e  n o t ,  o r  have no t  been i n  t h e  p a s t ,  aimed 

a t  s t r eng then ing  i n t e r d i s c i p l i n a r y  r e sea rch  c a p a b i l i t i e s  and s o  

it is perhaps u n f a i r  t o  eva lua te  them i n  t h a t  regard.  However, 

t h e  developments l ead ing  t o  t h e  Miller B i l l ,  coupled wi th  t h e  

need f o r  i n t e r d i s c i p l i n a r y  r e sea rch ,  may make cons ide ra t ion  of 

t h e  process  by which t h e s e  funds could be used f o r  i n t e r d i s c i -  

p l i n a r y  r e sea rch  more important i n  t h e  f u t u r e .  If t h i s  is  t h e  

c a s e ,  t o  t h i s  p o i n t  t hese  g r a n t s  s u f f e r  from t h r e e  d e f i c i e n c i e s  

when used t o  s t i m u l a t e  i n t e r d i s c i p l i n a r y  r e sea rch .  F i r s t ,  i n  

t h e  awarding process  no i n d i c a t i o n  of what t h e  funds w i l l  be 

used f o r  i s  r equ i r ed .  No theme is e s t a b l i s h e d  except  i n  t h e  

gene ra l  sense  r e f e r r e d  t o  above. Second, a t  t h e  moment t h e r e  

is q u i t e  c l e a r l y  a crisis i n  t h e  funding of h ighe r  educa t ion .  

I n  a c l ima te  such a s  t h i s ,  i n s t i t u t i o n a l  g r a n t s  tend t o  be 

spread  o u t  through t h e  gene ra l  funds o f  t h e  u n i v e r s i t y .  This 

is no t  a l t o g e t h e r  bad, s i n c e  t h e  sp read ing  can  be defended a s  

a way t o  b e n e f i t  t h e  educa t iona l  i n s t i t u t i o n  a s  a whole and 

its re sea rch  a c t i v i t i e s  on a broad b a s i s .  But a s  a d i r e c t  

s t imulus  f o r  i n t e r d i s c i p l i n a r y  r e sea rch ,  t h i s  c e r t a i n l y  misses 
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t h e  mark. 

pose a spending c e i l i n g ,  a s  they  have d u r i n g  t h e  l a s t  two y e a r s ,  

t h e  funds which a r e  - not  s p e n t  first a r e  those  contained i n  t h e  

i n s t i t u t i o n a l  g r a n t .  The p res su res  on t h e  u n i v e r s i t y  adminis- 

t r a t o r s  a r e  t o  cont inue  t o  a l low expendi tures  t o  those  ind iv id -  

u a l s  who hold i n d i v i d u a l  r e sea rch  p r o j e c t  g r a n t s .  Funds of a 

g e n e r a l  na tu re  a r e  not  s p e n t  i n  t h e  f a c e  of  t h i s  p re s su re .  

3. P r o j e c t  Research--Unsolicited and S o l i c i t e d  

Thi rd ,  where agencies  a r e  forced  by Congress t o  i m -  

This technique r e p r e s e n t s  perhaps t h e  c l a s s i c  form of 

u n i v e r s i t y  p a r t i c i p a t i o n  i n  r e sea rch  programs. 

t a s k  is def ined  and announced by an agency, proposa ls  a r e  t h e n  

rece ived  by t h e  agency and an  e v a l u a t i o n  of each is made. 

Those s u c c e s s f u l  i n  ob ta in ing  p r o j e c t  suppor t  then  c a r r y  on 

t h e i r  p r o j e c t s  i n d i v i d u a l l y ,  w i th  t h e  r e s u l t s  be ing  forwarded 

i n  t h e  form of some kind of r e p o r t  (or  pub l i ca t ion )  t o  t h e  

sponsoring agency. To t h i s  time, t h e  main focus of such fund- 

i n g  has  no t  been toward s t i m u l a t i o n  of  i n t e r d i s c i p l i n a r y  re- 

sea rch ,  A s t r o n g  agency t e c h n i c a l  s t a f f  might be capable  of 

performing t h e  subsequent i n t e g r a t i o n  of r e su l t s - - an  i n t e g r a -  

t i o n  which l e a d s  i n t o  a coherent  and cohes ive  program f o r  i n -  

t e r d i s c i p l i n a r y  r e sea rch .  1°C is a l s o  p o s s i b l e  t h a t  t h e  i n t e -  

g r a t i o n  process  might be l e f t  a t  t h e  u n i v e r s i t y  l e v e l .  I n  

e i t h e r  case  problems can a r i s e .  The agency s t a f f  has t o  be 

f l e x i b l e  enough t o  r e a l i z e  t h a t  a s  r e sea rch  r e s u l t s  become 

a v a i l a b l e ,  it is p o s s i b l e  t h a t  t h e  a rea  of  appropr i a t e  i n t e r -  

e s t  s o l i c i t a t i o n  might have t o  change. The changing of focus 

Usually a broad 

of  t h e  r e s e a r c h  is no t  always easy  t o  accomplish and sometimes 
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may l ead  t o  t h e  pursu ing  of r e sea rch  which, when accomplished, 

w i l l  be wor th less .  

( r eques t  f o r  proposa l )  r o u t e ,  problems wi th  u n i v e r s i t y  response 

t i m e  a r i s e ,  due t o  t h e  na tu re  of t h e  u n i v e r s i t y  environment, 

u n i v e r s i t y  understanding of t h e  r f p  process  and t h e  way a uni -  

v e r s i t y  is  opera ted .  A u n i v e r s i t y  f i n d s  it d i f f i c u l t  t o  meet 

dead l ines ,  p a r t i c u l a r l y  if t h e  dead l ines  occur i n  p r o j e c t s '  

aimed a t  be ing  i n t e r d i s c i p l i n a r y .  The proposa l  lead  t i m e  is 

f r equen t ly  t o o  s h o r t  f o r  t h e  t y p i c a l  u n i v e r s i t y  t o  respond and 

t h e  d e t a i l e d  checkpoints  p laced  on va r ious  segments of an over- 

a l l  program do no t  recognize always t h e  na tu re  of t h e  univer -  

s i t y  ope ra t ion ,  such a s  t h e  use o f  graduate  s t u d e n t s  t o  a s s i s t  

i n  r e sea rch ,  e tc .  When graduate  s t u d e n t s  a r e  used and when 

o t h e r  academic c o n s t r a i n t s  a r e  considered , t h e  a t ta inment  of 

dead l ines  is d i f f i c u l t  indeed. To some e x t e n t  t h e s e  f a c t o r s  

a r e  recognized i n  t h e  u n s o l i c i t e d  proposa l  technique.  But 

when an i n t e r d i s c i p l i n a r y  program has t o  be developed, it is 

more o f t e n  than  n o t  developed by an a f t e r - t h e - f a c t  a s s imi l a -  

t i o n  and i n t e g r a t i o n  than  i n  a conscious p lanning  f o r  i n t e r -  

d i s c i p l i n a r y  r e sea rch .  

If t h e  r e sea rch  is sponsored by an r f p  

A s  has  been noted, i f  t h e  i n t e g r a t i o n  of r e s u l t s  is  t o  

t a k e  p l ace  a t  t h e  agency l e v e l ,  a s t r o n g  c e n t r a l  agency s t a f f  

i s  needed--a c o n d i t i o n  which might lead t o  a c t i v e  compet i t ion  

f o r  agency funds between t h e  agency s t a f f  and t h e  s o l i c i t e d  o r  

u n s o l i c i t e d  u n i v e r s i t y  c o n t r i b u t o r s .  I n t e g r a t i o n  a t  t h e  uni- 

v e r s i t y  impl ies  a very  deep understanding of agency i n t e n t ,  a 

c o n d i t i o n  d i f f i c u l t  to a t t a i n  when t h e  development of i n t e r e s t  
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a r e a s  is c a r r i e d  on 

is asked t o  perform 

i n  semi - i so l a t ion  from t h e  u n i v e r s i t y  which 

t h e  c o n t r i b u t i n g  r e sea rch .  

4. Use of Agency On-site Extensions 

Various agencies  have, from t i m e  t o  t i m e ,  c r e a t e d  what 

amounts t o  an ex tens ion  on or  near  a u n i v e r s i t y  campus. The 

s i z e  of  t h e  ex tens ion  has  ranged from one p r o f e s s i o n a l  s t a f f  

member t o  a complete l abora to ry  s t a f f e d  by c i v i l  s e r v i c e  person- 

ne l .  The aim of t h e  ex tens ion ' s  a c t i v i t i e s  is w e l l  def ined 

and gene ra l ly  w e l l  i n t e g r a t e d  wi th  t h e  mission of its sponsor- 

i n g  agency. The agency on - s i t e  ex tens ion  causes  t h e  interming-  

l i n g  of u n i v e r s i t y  s t a f f  and i t s  graduate  s t u d e n t s  wi th  agency 

s t a f f ,  Zn order  t h a t  t h e  r e sources  of t h e  u n i v e r s i t y  might be 

put  t o  use i n  p u r s u i t  of t h e  ex tens ion ' s  mission.  Univers i ty  

personnel  a r e  used on a h i r e d  b a s i s  f o r  va ry ing  per iods  of 

time--a summer, a year ,  a f e w  months, f o r  a seminar,  e t c .  The 

r e s u l t s  achieved a r e  c o l l e c t e d  and packaged by t h e  ex tens ion  

s t a f f .  I n  having a permanent s t a f f  a t  t h e  o n - s i t e  ex tens ion  

it is assured t h a t  t h e r e  e x i s t s  an understanding of what t h e  

mission of t h e  agency is. I n  t h i s  way some of t h e  problems o f  

t h e  ad hoc committee arrangement a r e  overcome--the square 

wheel, f o r  i n s t a n c e ,  is n o t  c o n t i n u a l l y  re invented  i n  p r i m i t i v e  

f o m .  

Considerable f l e x i b i l i t y  is p o s s i b l e  under t h i s  p lan .  

For example, employment procedures  might involve d i r e c t  pay- 

ment t o  an i n d i v i d u a l ,  payment t o  t h e  u n i v e r s i t y  f o r  p a r t  of a 

f a c u l t y  member's t i m e ,  o r  t h e  u s u a l  g r a n t  o r  c o n t r a c t  adminis- 

t e r e d  a t  a l o c a l  l e v e l .  I n  p r a c t i c e ,  t h e  techniques  t h a t  have 
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been used have depended p r imar i ly  upon t h e  ingenui ty  o f  t h e  

l o c a l  management i n  t h e  performance of  its ass igned  t a s k .  

should be noted,  though, t h a t  t h e  ex tens ion  uses  t h e  univer -  

s i t y  and does not  e n t e r  i n t o  t h e  u n i v e r s i t y  i n  a r e a l  s ense .  

Other d i f f i c u l t i e s  can a r i s e ,  t o o .  What, i n  e f f e c t ,  

i s  be ing  at tempted is  t h e  supplying of  t h e  management s t r u c -  

t u r e  whose aim is c a r r y i n g  ou t  i n t e r d i s c i p l i n a r y  r e sea rch ,  a 

management s t r u c t u r e  which it is  supposed t h e  u n i v e r s i t y  l acks .  

What might occur is t h a t  a c o n f l i c t  might t a k e  p l ace  between 

two management s t r u c t u r e s ,  n e i t h e r  one of which might be f u l l y  

developed, and t h e  s i t e  of which c o n f l i c t  might be the  c o l l e g e  

campus. I n  view o f  t h i s ,  s t r a n g e l y ,  t h e r e  seems t o  be consid-  

e r a b l e  suppor t  f o r  t h e  es tab l i shment  of such o rgan iza t ions  on 

c o l l e g e  campuses by t h e  f a c u l t y  a t  those  campuses, while  a t  

t h e  same t i m e  t h e  f e e l i n g  e x i s t s  i n  t h e  agencies  t h a t  t h i s  

s o r t  of s t r u c t u r e  might i n t e r f e r e  wi th  t h e  academic organiza-  

t i o n .  I n  s h o r t ,  t h e  academic s t a f f s  a r e  looking f o r  l eade r -  

s h i p  and d i r e c t i o n ,  while t h e  government is a t tempt ing  no t  t o  

supply t h a t  l e a d e r s h i p  i n  t h e  f e a r  t h a t  it w i l l  somehow cor- 

r u p t  t h e  u n i v e r s i t y  p a r t i c i p a t i o n .  

I t  

There is a l s o  t h e  tendency f o r  o rgan iza t ions  t o  grow 

wi thout  good reason  f o r  growth. 

back t o  t h e  implementation of t h e  agency on - s i t e  ex tens ion  and 

aga in  t h e  problem of "c rea t ive"  monitoring by t h e  c e n t r a l  

Eigency comes t o  t h e  fo re .  Agency management must be capable  

of de te rmining  t h e  d i f f e r e n c e  between growth f o r  growth's s ake ,  

o r  grow"ch n e c e s s i t a t e d  by g r e a t e r  understanding of t h e  prob- 

This has  been noted a s  a draw- 
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lems and ideas  f o r  poss ib l e  s o l u t i o n s .  A s  t h e  on - s i t e  exten-  

s i o n  develops,  most l i k e l y  i t s  a c t i v i t i e s  w i l l  tend t o  spread  

beyond t h e  mission of a s i n g l e  sponsoring agency. This means 

t h a t  t h e  funding techniques  used fo r  such on - s i t e  ex tens ions  

should recognize t h a t  t h e r e  is  a need f o r  inter-agency coopera- 

t i o n ,  when t h e  goa l  of t h e  on - s i t e  ex tens ion  is such t h a t  it 

over laps  more t h a n  one agency--as w i l l  be more and more t h e  

case .  An example of t h i s  might be a u n i t  designed t o  look a t  

t r a n s p o r t a t i o n  problems i n  an urban environment. Sure ly  NASA 

would be i n t e r e s t e d  i n  t h e  development of t r a n s p o r t a t i o n  sys-  

tems i n  which a i r p l a n e s  a r e  used. I t  is  ev ident  t h a t  t h e  time 

between c i t i e s  is i n h e r e n t l y  connected wi th  t h e  t i m e  t h a t  it 

t a k e s  f o r  t h e  a i r p o r t  t o  process  a i r p l a n e s - - t h a t  i s ,  t h e  t i m e  

pe r  a r r i v a l  or  departure--and f u r t h e r  t h a t  t h e  process ing  of 

people from t h e  urban a r e a s  through t h e  a i r p o r t  interchange t o  

t h e  a i r p l a n e s  must be taken  i n t o  account.  To give s e r i o u s  con- 

s i d e r a t i o n  t o  t h i s  problem a s  a whole, t h e  coopera t ion  of sev- 

e r a l  agencies  should t a k e  p l ace .  This is a d i f f i c u l t  s t a t e  t o  

achieve a t  b e s t ,  and, a s  noted b e f o r e ,  it is made inc reas ing ly  

d i f f i c u l t  i n  times of s t a t i c  budgets.  

What t h e  academics see good about o n - s i t e  ex tens ions  

can  be b r i e f l y  s t a t e d  a s  t h e  l e s s e n i n g  of p re s su res  t o  change 

t h e  u n i v e r s i t y  i n  a s h o r t  per iod  of t i m e .  I n  o t h e r  words, t h i s  

method could al low t h e  u n i v e r s i t y  time t o  respond t o  t h e  v i t a l  

problems of t h e  t ime without  changing its s t r u c t u r e .  I t  is 

c l e a r  t h a t  no t  a11 about t h e  u n i v e r s i t y  is bad; it is equa l ly  

c l e a r  t h a t  no t  a l l  about it is good, and t h a t  it must change. 
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What t h e  r e a l  problem is is what changes a r e  changes which a r e  

appropr i a t e  f o r  t h e  u n i v e r s i t y  t o  t a k e  over t h e  long run  versus  

those  t h a t  a r e  expedient  f o r  it t o  t a k e  over  t h e  s h o r t  run? 

Using t h e  agency o n - s i t e  ex tens ion ,  e f f e c t i v e  approaches t o  

t h i s  problem might be developed and where they  prove e f € e c t i v e  

and a t  t h e  same t i m e  app ropr i a t e  t o  t h e  u n i v e r s i t y  s t r u c t u r e  

i t s e l f  they might be absorbed i n t o  t h a t  s t r u c t u r e .  I n  s h o r t ,  

t h e  agency on - s i t e  ex tens ion  might allow a per iod  of t e s t  t o  

determine both t h e  use fu lness  of t h e  approach and t h e  appro- 

p r i a t e n e s s  t o  t h e  u n i v e r s i t y .  

5. Use of Non-prof it "Extensions" 

A non-prof i t  o r  n o t - f o r - p r o f i t  ex t ens ion  loca ted  near  

a u n i v e r s i t y  or  u n i v e r s i t i e s  can  f u n c t i o n  i n  much t h e  same 

manner a s  an agency on - s i t e  ex tens ion .  The c h i e f  d i f f e r e n c e  

is t h a t  t h e  d i r e c t  l i n e  of communication t o  agency i n t e r e s t  no 

longer  e x i s t s .  However, t h e  mission is  de f ined ;  u n i v e r s i t y  

resources  a r e  u t i l i z e d ;  f a c u l t y ,  s ta f f  and s t u d e n t s  p a r t i c i -  

p a t e  i n  t h e  programs of t h e  non-p ro f i t  j u s t  a s  they might i n  

t h e  programs of t h e  on - s i t e  agency ex tens ion .  I t  is ,  though, 

more i s o l a t e d  from t h e  c e n t r a l  agency t h a n  t h e  o n - s i t e  agency 

ex tens ion .  The i n s u l a t i o n  o f fe red  by t h e  non-profi t  e s t a b l i s h -  

ment may have good or bad effects. 

t o  t h e  a b i l i t y  t o  view problems i n  a broader  pe r spec t ive  and 

over longer  t i m e  pe r iods ,  t h e n  t h i s  f e a t u r e  is a good one-- 

provided,  of cour se ,  t h a t  t h i s  is t h e  s o r t  of  problem which 

has  been de lega ted  t o  t h e  non-prof i t  ex t ens ion .  When, however, 

t h e  i n s u l a t i o n  i n t e r f e r e s  wi th  t h e  d i r e c t  communication wi th  

When t h e  i n s u l a t i o n  l e a d s  
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t h e  agency, and wi th  t h e  u n i v e r s i t i e s ,  t h e n  t h e  non-p ro f i t  does 

no t  s e r v e  i ts  purpose and a c t u a l l y  causes  a d d i t i o n a l  problems. 

Another drawback which may become ev iden t  a s  t i m e  pas- 

ses is  t h a t  t h e  non-prof i t  may a c t u a l l y  compound t h e  manage- 

ment problem. 

supply management f o r  t h e  use of  u n i v e r s i t y  resources  toward 

an e s t a b l i s h e d  goa l  may a c t u a l l y  come i n  c o n f l i c t  wi th  t h e  

academic process  through l ack  of understanding of t h e  academic 

environment, or through i ts  recognized and avowed aim of  by- 

pas s ing  d i r e c t  involvement wi th  t h e  u n i v e r s i t y  i t s e l f .  When 

t h a t  occurs ,  t h e  arrangement is c e r t a i n l y  no t  conducive t o  t h e  

performance of any mission, and a l l  t h a t  happens is t h a t  

"noise" i s  added t o  t h e  system, 

It  can  occur  t h a t  an o rgan iza t ion  s e t  up t o  

Thus, t o  sum up, t h e  non-prof i t  can  p o t e n t i a l l y  a l low 

g r e a t e r  freedom t o  perform t h e  mission due t o  its s e p a r a t i o n ,  

b u t  i n  its s e p a r a t i o n  it may become less responsive t o  t h e  

agency mission. This  need not  n e c e s s a r i l y  be a d e f i c i e n c y  i n  

t h e  technique ,  s i n c e  f r e q u e n t l y  long-term and shor t - te rm i n i s -  

s i o n s  d i f f e r  and an agent  a c t i n g  i n  t h e  long-term sense  may 

a c t u a l l y  be more respons ive  t o  t h e  r e a l  needs of an agency than  

one pressured  by day-to-day demands. To phrase it another  way 

--it i s  t h e  problem's s o l u t i o n  t h a t  is impor tan t ,  no t  t h e  

agency's i n t e r p r e t a t i o n  of t h e  problem. Hopefully,  of course , 

t h e s e  two co inc ide ,  b u t  it can  occur t h a t  t h e  a b i l i t y  t o  s i t  

and analyze problems i n  long-term f a s h i o n  can  a c t u a l l y  a i d  t h e  

performance of t h e  mission-oriented agency when cons idered  

over a per iod of time. 
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6. Extensions and Involvemenr of Nat iona l  Laboratory Capa- 
b i l i t i e s  

The va r ious  n a t i o n a l  l a b o r a t o r i e s  which now e x i s t  a r e  

c e r t a i n l y  a p o t e n t i a l  resource  i n  t h e  development of means t o  

cope wi th  t h e  new problems. Resident  a t  t h e  n a t i o n a l  labora-  

t o r i e s  is t a l e n t ,  equipment and r e sources  which could be of 

g r e a t  importance i n  t h e i r  c o n t r i b u t i o n s  t o  t h e  e f f o r t s  of t h e  

next  t e n  yea r s .  There a r e ,  however, many problems inhe ren t  i n  

t h e  s t r u c t u r e  and h i s t o r y  of t h e  n a t i o n a l  l a b o r a t o r i e s  which 

make t h e i r  use very  d i f f i c u l t .  

F i r s t ,  n a t i o n a l  l a b o r a t o r i e s  a r e  usua l ly  funded pi- 

mar i ly  by a s i n g l e  agency ant! hence t h e i r  mission is  c l o s e l y  

a l l i e d  wi th  t h a t  agency's mission.  This is a s  it should be,  

b u t  now t o  concen t r a t e  on broader  problems which over lap  i n d i -  

v i d u a l  agency r e s p o n s i b i l i t y  r e q u i r e s  means of coord ina t ion  

which do not  e x i s t  a t  p re sen t .  These have been r e f e r r e d  t o  i n  

previous s e c t i o n s .  We can t a l k  a s  much a s  w e  want, b u t  un le s s  

it is r e a l i z e d  t h a t  t h e r e  i s  a j o i n t  r e s p o n s i b i l i t y  f o r  c a r r y -  

i n g  ou t  broad programs, t hose  programs w i l l  no t  be c a r r i e d  ou t .  

Second, n a t i o n a l  l a b o r a t o r i e s  have usua l ly  been s e t  up 

because t h e  equipment and r e sources  they  possess  a r e  unique, 

gene ra l ly  t o o  expensive i n  a c q u i s i t i o n  c o s t ,  t o o  expensive i n  

updat ing  and upkeep f o r  a s i n g l e  u n i v e r s i t y  t o  f inance .  They 

o f f e r  s p e c i a l  f a c i l i t i e s  which may be used on demand by v i s i t -  

ors .  The v i s i t o r s  may make use of t h e s e  f a c i l i t i e s  and r ece ive  

suppor t  i n  a v a r i e t y  of ways. Thei r  u n i v e r s i t i e s  may send 

them t o  it. They may r ece ive  a g r a n t  or  c o n t r a c t .  They may 



2 1  

be employed on a par t - t ime b a s i s  by t h e  n a t i o n a l  l abora to ry .  

A t  any r a t e ,  t h e  means f o r  f a c u l t y  i n t e r a c t i o n  a r e  many and 

va r i ed .  

g r e a t e s t  u t i l i t y ,  it is necessary t h a t  r e s i d e n t  s t a f f  o f  high 

q u a l i t y  be maintained by t h e  n a t i o n a l  l abora to ry .  This s t a f f ,  

obviously,  has  i n t e r e s t  i n  those  a r e a s  which r e q u i r e  t h e  use 

and possess ion  of t h e  h ighly  s p e c i a l i z e d  equipment. 

f a c e  o f  t h i s  it is no t  a t  a l l  ev ident  t h a t  t h e  a n a l y s i s  of t h e  

I n  order  t h a t  t h e  f a c i l i t i e s  may be used t o  t h e i r  

I n  t h e  

problems w e  will f a c e  i n  t h e  nex t  decade wi l l , , r equ i r e  soph i s -  
/’ 

t i c a t e d  s p e c i a l i z e d  equipment of t h e  type  t h a t  has  been accumu- 

l a t e d  a t  t h e  n a t i o n a l  l a b o r a t o r i e s  nor  i s  it clear t h a t  t h e  

method of i n v e s t i g a t i o n  w i l l  r e q u i r e  t h e  deep s p e c i a l i z a t i o n  

t h a t  c h a r a c t e r i z e s  t h e  fundamental r e sea rch  i n  t h e  n a t u r a l  

s c i ences .  I n  s h o r t ,  t h e  h i s t o r i c  mission of t h e  n a t i o n a l  lab-  

o ra to ry  has d i c t a t e d  its personnel  requirements;  requirements  

have r e s u l t e d  i n  t h e  a c q u i s i t i o n  of s t a f f ;  and t h e  s t a f f  t h a t  

has  been acquired does n o t  have i n t e r e s t s  and skills r e a d i l y  

t r a n s f e r y a b l e  t o  i n v e s t i g a t i o n s  of t h e  type  w e  need, 

Note, though, t h a t  t h i s  same argument can be app l i ed  

t o  t h e  c a p a b i l i t i e s  and i n t e r e s t s  of t h e  u n i v e r s d t i e s  of  t o -  

day, and it does n o t  imply a t  a l l  t h a t  t h e  n a t i o n a l  l abora to r -  

ies could n o t  be of enormous use i n  t h e  f u t u r e .  What it does 

imply is  t h a t  methods a k i n  t o  those  necessary t o  s t i m u l a t e  

changes i n  t h e  u n i v e r s i t y  must  a l s o  be  employed i n  o rde r  t o  

a l low t h e  resources  of t h e  n a t i o n a l  l a b o r a t o r i e s  t o  bear .  I n  

t h e  same sense  t h a t  a u n i v e r s i t y  is an i n s t i t u t i o n ,  s o  i s  a 

n a t i o n a l  l abora to ry  and what is needed is a means and t h e  de- 
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si re  t o  change i n s t i t u t i o n s  e 

Some l a b o r a t o r i e s  have made cons iderable  progress  t o -  

ward developing t h e  c a p a b i l i t i e s  t o ,  and an i n t e r e s t  i n  s tudy-  

i n g  t h e  broad problems of an i n t e r d i s c i p l i n a r y  na tu re  r e f e r r e d  

t o  above. Since 1961  it has  been p o s s i b l e  f o r  t h e  Atomic Ener- 

gy Commission l a b o r a t o r i e s  t o  conduct non-AEC-related r e sea rch  

and development a t  i ts n a t i o n a l  l a b o r a t o r i e s .  A t  p r e sen t  t h e  

Oak Ridge Nat iona l  Laboratory conducts 14% of i ts  re sea rch  un- 

d e r  sponsorsh ip  of agencies  o t h e r  t han  t h e  AEC. This  labora-  

t o r y  is ,  however, an except ion ,  even wi th in  t h e  AEC s t r u c t u r e ,  

f o r  t h e  Argonne Nat iona l  Laboratory and t h e  Brookhaven Nation- 

a l  Laboratory have less than  1% of t h e i r  e f f o r t s  funded by 

other than AEC sources .  

7 .  Use of Personnel  through Consul tancies ,  WAE, e t c .  

This is perhaps t h e  o l d e s t  form of  admin i s t r a t ive  tech-  

nique used when s p e c i f i c  t a s k s  must be performed. The use of 

consu l t an t s  , t h e  use of WAE (when a c t u a l l y  employed) personnel ,  

smal l  c o n t r a c t s  f o r  i n d i v i d u a l  s e r v i c e s  ; a l l  t h e s e  techniques 

have been u t i l i z e d  t o  achieve t h e  s p e c i f i c  goa l s  which have 

been def ined  by an agency. 

used when t h e r e  is i n t e r n a l  agency competence which is capable  

of s e l e c t i n g  a goa l ,  performing r e sea rch  and i n t e g r a t i n g  t h e  

r e s u l t s  "purchased" from t h e  i n d i v i d u a l s  involved i n t o  t h e  

o v e r a l l  program. 

r e l a t i v e l y  undefined o r  where t h e r e  i s  no good s t r u c t u r e  o r  

a b i l i t y  a t  t h e  agency l e v e l  t o  assimilate t h e  r e s u l t s .  

t h e r ,  t h e  technique does n o t  b r i n g  about  l a rge - sca l e  i n t e r -  

I n  gene ra l  t h i s  technique i s  b e s t  

I t  does n o t  work i n  c a s e s  where t h e  g o a l  is  

Fur- 
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change of information a t  a l e v e l  deep enough t o  cause and a l -  

low c o n s t a n t  reassessment  of goals--a n e c e s s i t y  f o r  t h e  l a rge -  

s c a l e ,  less wel l -def ined and more complex problems of t h e  

f u t u r e  which must be solved.  The mechanism is  u s e f u l ,  b u t  

most l i k e l y  it w i l l  achieve i ts  maximum effects i n  conjunct ion  

with va r ious  o t h e r  techniques d iscussed .  I t  is f u r t h e r  un l ike-  

l y  t h a t  t h i s  technique can  be used t o  perform i n t e r d i s c i p l i n -  

a ry  r e sea rch  a t  a u n i v e r s i t y  o r  can be used indeed except  a s  

an a n c i l l a r y  t o  t h e  performance of  i n t e r d i s c i p l i n a r y  r e s e a r c h  

a t  t h e  agency i t s e l f .  .* 

SECTION I V  

General Limi ta t ions  t o  t h e  S t imula t ion  
of  I n t e r d i s c i p l i n a r y  Research 

The foregoing  has  been a b r i e f  d i s c u s s i o n  of t h e  v a r i -  

ous a d m i n i s t r a t i v e  modes s o  f a r  used by government t o  st imu- 

l a t e  and suppor t  r e sea rch  i n  g e n e r a l  considered i n  t h e  frame- 

work of  requirements  now be ing  generated f o r  i n t e r d i s c i p l i n a r y  

r e sea rch .  Each technique b lends  i n t o  t h e  o t h e r  a t  some p o i n t  

and each has  i t s  r eg ion  o f  a p p l i c a b i l i t y .  A few words should 

be s a i d  about gene ra l  problems inhe ren t  i n  t h e  s t i m u l a t i o n  and 

admin i s t r a t ion  of i n t e r d i s c i p l i n a r y  r e sea rch ,  independent of 

what p a r t i c u l a r  a d m i n i s t r a t i v e  technique i s  used. 

I t  has  been recognized t h a t  t he  problems t o  be encoun- 

t e r e d  i n  t h e  nex t  decade a r e  problems which involve t h e  par -  

t i c i p a t i o n  of many d i s c i p l i n e s .  This  f a c t  connotes team ap- 

proaches,  o r  a t  l e a s t  team coord ina t ion  i n  t h e  approach o r  
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a n a l y s i s  must be used, i f  t h e r e  is t o  

J u s t  a s  t h e  d i s c i p l i n e s  must over lap ,  

be any hope of success .  

it must be recognized 

t h a t  t h e r e  w i l l  probably be agency over lap ,  s i n c e  agencies  

themselves have grown a long  d i s c i p l i n e - o r i e n t e d  l i n e s .  This 

r e q u i r e s  a coord ina t ion  of Federa l  agency approach. 

t i o n  of approach is d i f f i c u l t  i n  good budgetary times and is 

inc reas ing ly  more d i f f i c u l t  i n  times l i k e  t h e  p re sen t .  

Coordina- 

An i n t e r d i s c i p l i n a r y  e f f o r t  cannot be planned o r  co- 

ord ina ted  un le s s  a goa l  i s  s e t .  When goa l s  a r e  s e t ,  t h e  goa l s  

can  be accomplished by c a r e f u l  p lanning .  I t  is  c l e a r  t h a t  

g r e a t  haz iness  e x i s t s  on what should be t h e  p r i o r i t y  of  today ' s  

goa l s ,  and w e  f i n d  ou r se lves  i n  a p o s i t i o n  where w e  have very  

l i t t l e  of  t h e  d a t a  necessary even t o  make informed opinions on 

t h i s  ques t ion .  Goal s e t t i n g  need not  always be g loba l ,  b u t  

goa l  s e t t i n g  i n  a t  l e a s t  some l i m i t e d  sense  must be at tempted.  

A s  l ong  as t h e  scope of goa l  s e t t i n g  is kept  reasonably sma l l ,  

and t h e  experiments and implementation reasonably sma l l ,  we 

w i l l  a t  l e a s t  genera te  t h e  d a t a  on which t o  a c t .  A t  t h e  mo- 

ment w e  have r e sources  i n  depth  i n  terms o f  t h e  d i s c i p l i n a r y  

r e sea rches  undertaken i n  our u n i v e r s i t i e s .  These resources  do 

not  e x i s t  i n  breadth .  This  is c h a r a c t e r i s t i c  of  t h e  s i t u a t i o n  

i n  t h e  u n i v e r s i t y ,  i n  t h e  n a t i o n a l  l abora to ry  and i n  t h e  gov- 

ernment. What is needed is a mechanism t o  b r i n g  t h e s e  depth 

resources  t o  bea r ,  t o  f inance  t h e  e f f o r t s  necessary and t o  

make use of t h e  r e s u l t s .  To do ?h i s  r e q u i r e s  a c l o s e  coupl ing  

of management wi th  problem a n a l y s i s  and s i n c e  it is  apparent  

t h a t  t h i s  coupl ing  has  not  been s u c c e s s f u l  i n  t h e  p a s t ,  w e  
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should experiment,  b u t  wi th  some idea  of  what w e  a r e  expe r i -  

menting t o  achieve.  

Turning now t o  t h e  somewhat more s p e c i f i c  problems i n  

sponsoring i n t e r d i s c i p l i n a r y  r e sea rch ,  f irst  w e  should cons ide r  

t h e  admin i s t r a t ive  c o s t  o f  monitor ing a t  t h e  agency l e v e l .  

an agency is t o  monitor t h e s e  i n t e r d i s c i p l i n a r y  r e sea rches  i n  

a "c rea t ive"  f a sh ion ,  a t a s k  which is  extremely d i f f i c u l t  a t  

b e s t ,  b u t  c e r t a i n l y  necessary a t  t h i s  s t a g e  of development, 

t hen  it must be a b l e  t o  devote i ts  management t a l e n t  to t h e  

monitor ing process .  

s ay ,  $100,000 pe r  year  by a s i n g l e  monitor is extremely d i f f i -  

c u l t ,  Adminis t ra t ive  c o s t  i s  t o o  l a r g e  compared t o  t h e  s i z e  

of t h e  g ran t .  Yet,  i n  t h e s e  e a r l y  formative per iods  it is  ex- 

t remely necessary t h a t  c l o s e  a t t e n t i o n  be pa id  t o  what t h e  

u n i v e r s i t y  is doing  i n  r e l a t i o n  t o  t h e  mission-oriented agency 

needs,  and t o  do t h i s  r e q u i r e s  i n d i v i d u a l  a t t e n t i o n .  The i n -  

d i v i d u a l  a t t e n t i o n  cannot  be suppl ied  i f  t h e  monitor ing person 

is r equ i r ed  t o  oversee progress  of twenty or t h i r t y  i n d i v i d u a l  

i n t e r d i s c i p l i n a r y  g ran t s .  

If 

To j u s t i f y  t h e  monitor ing o f  a g r a n t  o f ,  

The c o s t  of "producing" a Ph. D.  i n  t h e  sc i ences  is  

n o t  u n i v e r s a l l y  agreed upon, b u t  it c e r t a i n l y  is i n  t h e  range 

of $75,000 p e r  Ph. D. With t h i s  f a c t  i n  mind, it is ev iden t  

t h a t  g r a n t s  on t h e  order  of  $100,000 t o  $200,000 pe r  yea r  can 

only se rve  a " t i c k l e r "  funct ion-- they can  only be superimposed 

on something a l r eady  e x i s t i n g .  While t h e  focus of  what is be- 

i n g  done might be somewhat changed, deep changes w i l l  n o t  t a k e  
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place  i n  t h e  s h o r t  run.  I f ,  however, t h e  g r a n t  is maintained 

over a longer  per iod  of t i m e ,  say  f i v e  t o  t e n  years :  t h e  focus- 

i n g  e f f e c t  t h a t  is caused through t h e  g r a n t  w i l l  probably 

cause  changes i n  t h e  h i r i n g  p o l i c i e s  and long-term i n t e r e s t s  

of t h e  u n i v e r s i t y .  Thus, over t h e  longer  run  t h e  u n i v e r s i t y ' s  

focus can be changed; b u t  i n  t h e  s h o r t  run  it cannot ,  

no t  ev iden t ,  though, t h a t  g r a n t s  of  an  extremely l a r g e  s i z e  

w i l l  have a conducive effect  t o  u n i v e r s i t y  p a r t i c i p a t i o n  i n  

i n t e r d i s c i p l i n a r y  r e sea rch ,  e i t h e r ,  Largeness p e r  se is no t  

an easy  way of a s s u r i n g  t h e  d e s i r e d  effect .  

t h i s  is t h a t  very f e w  u n i v e r s i t i e s  can accept  a l a r g e  g r a n t  o r  

c o n t r a c t  i n  a "new" area  and absorb t h e  a c t i v i t y  undertaken 

i n t o  t h e  academic s t r u c t u r e .  Rather it is more l i k e l y  t h a t  a 

u n i t  t o  perform t h e  r e sea rch  w i l l  be e s t a b l i s h e d  ad jacen t  t o  

t h e  u n i v e r s i t y .  If it is ad jacen t ,  it w i l l  most l i k e l y  no t  

involve f a c u l t y  and s t u d e n t s  i n  an in t ima te  way, b u t  r a t h e r  

w i l l  develop resembling more a neighboring non-prof i t  t h a n  an 

i n t e g r a l  p a r t  of t h e  u n i v e r s i t y .  I n  s e v e r a l  c a s e s  where t h i s  

has  occurred t h e r e  a r e  very  f e w  j o i n t  appointments between t h e  

academic departments arid t h e  r e sea rch  u n i t .  This is e a way 

t o  a s s u r e  u n i v e r s i t y  coopera t ion  i n  t h e  achievement of i n t e r -  

d i s c i p l i n a r y  goals. 

It is 

The reason f o r  

Actua l ly  t o  inc lude  i n t e r d i s c i p l i n a r y  r e sea rch  i n  t h e  

academic s t r u c t u r e ,  it is most l i k e l y  necessary t h a t  new u n i t s  

i n  t h e  u n i v e r s i t y  be created. These might be r e f e r r e d  t o  a s  
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"funct ion-oriented I' departments.  ('1 

u n i t s  o r  c e n t e r s  o r  i n s t i t u t e s ) ,  whatever they  may be ,  have t o  

possess  academic power i f  they  a r e  t o  be success fu l .  

S t e i n h a r t  of  t h e  Office o f  Science and Technology has poin ted  

out  i n  h i s  r e p o r t  on "Environmental Qual i ty  Programs" i n  uni-  

v e r s i t i e s ,  academic power i s  p r e s e n t  only when t h e  u n i t  o r  cen- 

t e r  can  

These departments (or  

A s  D r .  

(1) p a r t i c i p a t e  i n  t h e  reward s t r u c t u r e  f o r  f a c u l t y  through 

t h e  award of t enure ,  promotion, h i r i n g ,  e tc . ;  and 

(2) when t h e  u n i t  can a c t u a l l y  sponsor courses  and, per-  

haps,  award degrees .  

If t h e s e  cond i t ions  cannot  be s a t i s f i e d ,  t hen  it is very  un- 

l i k e l y  t h a t  t h e  u n i t  can  p a r t i c i p a t e  e f f e c t i v e l y  wi th in  t h e  

u n i v e r s i t y  as  an agent  f o r  performing i n t e r d i s c i p l i n a r y  re- 

sea rch .  

Fur ther ,  academic s t r u c t u r e  is v e r t i c a l  i n  t h e  sense  

t h a t  it is o r i e n t e d  a long  d i s c i p l i n a r y  l i n e s .  The problems of 

today a r e  h o r i z o n t a l  i n  t h a t  tkey  r e q u i r e  the coord ina t ion  of  

t h e  va r ious  d i s c i p l i n a r y  c o n t r i b u t i o n s .  To e f f e c t  a change i n  

t h e  academic s t r u c t u r e  i n  such a deep sense  w i l l  r e q u i r e  t i m e ,  

and w i l l  r e q u i r e  t h e  admin i s t r a t ion  of t h e  u n i v e r s i t y  t o  op- 

pose a t  times t h e  wishes of i ts s e n i o r  f a c u l t y .  To do t h i s  

t h e  u n i v e r s i t y  should and must understand i n  what d i r e c t i o n  it 

is proceeding and must accept  t h e  premise t h a t  t h e  performance 

of and p a r t i c i p a t i o n  i n  i n t e r d i s c i p l i n a r y  r e sea rch  a c t i v i t i e s  

This concept has  been proposed i n  a paper  by E .  J a n t s c h  
while  a t  t h e  Sloan School of Management (May, 1969) .  
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a c t u a l l y  r ep resen t s  t h e  next  stage i n  t h e  evo lu t ion  of t h e  

u n i v e r s i t y .  Natura l ly  enough, t h i s  is no t  easy t o  accomplish 

and i n  budgetary t imes such a s  t h e  ones w e  are pass ing  through 

now, it is  o f t en  t h a t  t h e  theo ry  of f i n i t e  p i e  w i l l  mot ivate  

department chairmen and those  w i t h i n  t h e  u n i v e r s i t y  t o  a c t i o n s  

which w i l l  a s su re  t h a t  new u n i t s  w i l l  no t  be e s t a b l i s h e d ,  on 

t h e  theory  t h a t  t h e  new u n i t s  w i l l  s iphon away t h e  resources  

which a r e  i n  such s h o r t  supply a l ready .  

The problem of meaningful e v a l u a t i o n  of t h e  e f f e c t s  

and outputs  of i n t e r d i s c i p l i n a r y  g r a n t s  has  prev ious ly  been 

mentioned. Not only does t h i s  involve t h e  ques t ion  of who is  

t o  do t h e  eva lua t ion ,  b u t  it is a l s o  a ques t ion  of how t o  eva l -  

ua t e  a program r a t h e r  t han  a p r o j e c t .  

t h i s  problem is  de termina t ion  of t h e  r e l a t i v e  va lue  of  having 

a good p a r t i c i p a n t  i n  a p r o j e c t  l oca t ed  ac ross  t h e  h a l l  ve r sus  

an e x c e l l e n t  c o n t r i b u t o r  2000 miles away. A s t r i c t  p r o j e c t  

review would p o i n t  toward u s i n g  t h e  e x c e l l e n t  c o n t r i b u t o r ,  

while  a program review might i n d i c a t e  -the oppos i te .  I n  e i t h e r  

c a s e ,  t h e  h i t h e r t o  f i r m  b a s i s  on which proposa ls  have been 

judged--that of excel lence--has  a t  l e a s t  been chal lenged i n  

t h e  terms of programmatic research .  Another ques t ion  a r i s e s  

i f  indeed t h e  agency d i c t a t e s  t h a t  t h e  good i n v e s t i g a t o r ' s  

c o n t r i b u t i o n  be e l imina ted  and t h e  e x c e l l e n t  c o n t r i b u t o r  does 

no t  succeed i n  coupl ing  s u c c e s s f u l l y  t o  t h e  i n t e r d i s c i p l i n a r y  

r e sea rch .  Is t h e  p r o j e c t  a s  funded t h e  same project '  a s  pro- 

posed? Or is  it a p r o j e c t  t h a t  is l ack ing  v i t a l  p i eces  i n  or-  

d e r  t o  a s su re  i2s success?  A problem of t h e  same type  occurs  

One man i fe s t a t ion  of 
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when some element of  t h e  proposed r e sea rch  does not  f i t  w i t h i n  

t h e  mandate of t h e  main agency's suppor t .  

u n i v e r s i t y  is  forced  t o  seek  suppor t  from some o t h e r  agency, 

which may or may n o t  be forthcoming. If it is forthcoming, it 

is s t i l l  l i k e l y  t h a t  t h i s  p a r t  or p a r t s  o f  t h e  r e sea rch  pro- 

posed w i l l  be begun a t  times l a t e r  t han  o t h e r  p a r t s  and, i n -  

deed, t h a t  some p a r t s  may n o t  be begun a t  a l l .  How, t h e n ,  can 

i n t e r d 2 s c i p l i n a r y  r e sea rch  be eva lua ted  i f  t h e  r e su l t s  obtained 

a r e  n o t  those  f o r  t h e  p r o j e c t  o r i g i n a l l y  proposed? 

I n  t h i s  c a s e  t h e  

F i n a l l y ,  t h e  problem of  r e s u l t  u t i l i z a t i o n  is a p re s s -  

i n g  one. The agency which sponsors  i n t e r d i s c i p l i n a r y  r e sea rch  

is  sponsoring it i n  a f u t u r e  sense .  I t  is producing r e sea rch  

r e s u l t s  and manpower t o  be used i n  t h e  nex t  f i v e  years .  The 

agency i t s e l f ,  however, is o p e r a t i n g  i n  r e a l  t ime and so  t h e r e  

i s  a time gap between t h e  s o r t s  of  r e sea rch  r e s u l t s  obtained 

i n  t h e  i n t e r d i s c i p l i n a r y  r e sea rch  and t h e  u t i l i z a t i o n  of  t h a t  

r e s u l t  o r  those  r e s u l t s  by t h e  agency i t se l f .  It  is f u r t h e r  

ev iden t  t h a t ,  i f  t h e  problems a t t acked  a r e  r e a l l y  i n t e r d i s c i -  

p l i n a r y  i n  na tu re ,  no t  on ly  t h e  s i n g l e  agency sponsor  should 

u t i l i z e  t h e  r e s u l t s ,  b u t  t h e  r e s u l t s  should be widely known t o  

a l l  agencies  w i t h  a p o t e n t i a l  mission i n  t h e  given a r e a .  

f o r  accomplishing t h i s  aim do n o t  e x i s t .  

Means 

Thus, it is c l e a r  t h a t  many approaches have been a t - .  

tempted and t h a t  t h e r e  have been both  s p e c i f i c  l i m i t a t i o n s  and 

g e n e r a l  l i m i t a t i o n s  t o  t h e i r  success .  L i t t l e  q u a n t i t a t i v e  d a t a  

e x i s t s  t e s t i f y i n g  t o  t h e  success of t h e  va r ious  a t tempts .  L i t -  

t l e  exper imenta t ion  has  been undertaken t o  determine t h e  range 
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of a p p l i c a b i l i t y  of each approach i n  terms o f  agency c h a r a c t e r  

and competence, agency resources  a v a i l a b l e  f o r  i n t e r d i s c i p l i -  

nary r e sea rch ,  and agency d e f i n i t i o n  of problems. There i s  a 

need t o  develop t h e s e  d a t a . i f  w e  wish t o  p l a n  a d m i n i s t r a t i v e  

and funding  techniques  appropr i a t e  t o  t h e  problems. I t  is a t  

b e s t  a h e u r i s t i c  f e e l i n g  t h a t  c e r t a i n  problems can  b e s t  be a t -  

tacked by c e r t a i n  a d m i n i s t r a t i v e  techniques ,  We w i l l  n o t  know 

which technique is  appropr ia te  u n t i l  some i n v e s t i g a t i o n  has  

been made of t h e  h i s t o r i c  development o f  t h e  funding s t imu la -  

t i o n  of i n t e r d i s c i p l i n a r y  r e sea rch .  I n  s h o r t ,  what is v i t a l l y  

needed is  a q u a n t i t a t i v e  s tudy  of  t h e  effects of  agency admin- 

i s t r a t i v e  s t r u c t u r e  and admin i s t r a t ive  approach on t h e  st imu- 

l a t i o n  and output  o f  i n t e r d i s c i p l i n a r y  r e sea rch .  I t  is  prob- 

ab ly  t r u e  t h a t  t h e  agencies  themselves a r e  no b e t t e r  s t r u c t u r e d  

t o  admin i s t e r  i n t e r d i s c i p l i n a r y  r e sea rch  and make use of its 

r e s u l t s  than  t h e  u n i v e r s i t i e s  a r e  t o  perform it. U n t i l  some 

measure can be app l i ed ,  any u s e  of t h e  h i t h e r t o  developed d a t a  

w i l l  be extremely d i f f i c u l t .  

SECTION V 

E x i s t i n g  I n t e r d i s c i p l i n a r y  Research Support  Program 

On t h e  fo l lowing  c h a r t  (Figure 1) a r e  l i s t e d  t h e  pro- 

grams which a r e  now sponsored by va r ious  agencies  of t h e  gov- 

ernment, w i th  aims d i r e c t e d  toward suppor t  of i n t e r d i s c i p l i n a r y  

r e sea rch .  While t h i s  is no t  t o t a l l y  t r u e  i n  each case ,  par-  

t i c u l a r l y  i n  t h e  NSF's Univers i ty  Development and Departmental 

programs, it is t r u e  t o  a c e r t a i n  e x t e n t  even t h e r e .  I n  t h e  
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FUNDING LEVEL 
AGENCY PRO GRAM (Mil l ions of Do l l a r s )  

NS F v e r s  i t y  Development $20.0 

Departmental Development 8 .0  

6.0 

Planning and Pol icy  0.5 

1 . 0  

e r d i s c i p l i n a r y  Research 6.0 (pro jec ted)  

AEC Nuclear Energy and Tra in ing  10.0 ( t o t a l )  

DoD Themis 21.0 

Commerce S t a t e  Technical  Se rv ices  --- 

General Research Support  
(Formula) 56.0 r N I H  

( B a l t h  Science Advancement Award 5.0 

NIDH Dental  Centers  2.0 

HUD-DOT Univers i ty  Research and Tra in ing  
Grants 2 .4  

DOT High Speed Ground Transpor t a t ion  0.4 

J u s t  i c  e Nat iona l  I n s t i t u t e  of Law 
Enforcement --- 

HUD Urban Management Ass is tance  
Adminis t ra t ion  4.0 

Labor Manpower Research 3 .O 

I n t e r i o r  i c e  of Water Resources --- 

Federa l  Water P o l l u t i o n  Cont ro l  --- 
Off ice  of S a l i n e  Water --- - 

OE Basic Research i n  Education 
Program 2.0 

NASA S u s t a i n i n g  Univers i ty  Program 5 - 5  

Figure 1 
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fo l lowing  s e c t i o n  each program w i l l  be d i scussed ,  t h e  adminis- 

t r a t o r  r e spons ib l e  f o r  t h e  program w i l l  be named and h i s  ad- 

d r e s s  i nd ica t ed .  

A .  Nat iona l  Sc ience  Foundation 

NSF-University Science Development Program 

The d i r e c t o r  of i n s t i t u t i o n a l  programs a t  t h e  NSF is  

Howard Page (632-4342). Under D r .  Page t h e  two programs--the 

Univers i ty  Science Development Program ("Center of Excellence") 

and t h e  Departmental Science Development Program--are oper- 

a t ed .  These two programs have been i n  ex i s t ence  about f i v e  

yea r s .  The "Center of Excel lence" program had a s  i t s  aim t h e  

upgrading of i n s t i t u t i o n s  n o t  t h e n  ranked i n  t h e  top  twenty. 

These i n s t i t u t i o n s ,  s t i l l  e x c e l l e n t  i n s t i t u t i o n s ,  a r e  a ided by 

t h e  h n d s  made a v a i l a b l e  by t h e  Center of Excellence program 

t o  achieve d i s t i n c t i o n  equ iva len t  t o  t h a t  o f  t h e  t o p  twenty. 

The two programs--the Science Development Program and t h e  De- 

par tmenta l  Development Program--are funded a t  $20 m i l l i o n  for 

t h i s  yea r  f o r  t h e  Center  of Excel lence,  and $8 m i l l i o n  f o r  t h e  

Departmental Sc ience  Program. 

m i l l i o n  for t h e  Center of Excel lence,  $10 m i l l i o n  f o r  t h e  D e -  

par tmenta l  Science Program. 

Requests f o r  M 1970 a r e  $30 

I t  is t o  be noted t h a t  t h e s e  programs a r e  no t  s p e c i f i -  

c a l l y  aimed a t  t h e  development of i n t e r d i s c i p l i n a r y  r e s e a r c h ,  

b u t  t h a t  i n  some c a s e s  t h e  proposa ls  which have been funded 

have been those  aimed a t  t h e  c r e a t i o n  of i n t e r d i s c i p l i n a r y  re- 

sea rch  u n i t s .  The success  which has been achieved t o  t h i s  

p o i n t  i n  developing i n t e r d i s c i p l i n a r y  r e sea rch  u n i t s  through 
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t h i s  approach has n o t  been g r e a t .  

The Univers i ty  Science Development Program has a 

s t a t e d  o b j e c t i v e  t o  inc rease  t h e  number of s t r o n g  academic 

c e n t e r s  i n  s c i e n c e ,  hence i n s t i t u t i o n s  a l ready  recognized a s  

be ing  outs tanding  i n  t h e  s c i e n c e s  a r e  not  encouraged t o  apply.  

Many of  t h e  i n s t i t u t i o n s  which have appl ied  have s i g n i f i c a n t  

s t r e n g t h  which could se rve  a s  t h e  base for f u r t h e r  advancement 

t o  a h igher  l e v e l  performance. 

The c r i t e r i a  s t a t e d  f o r  s e l e c t i o n  of g ran tees  inc lude :  

evidence of  a c a r e f u l l y  developed i n s t i t u t i o n a l  p l an  

f o r  major upgrading of t h e  sc i ence  program over a 

f i v e  -year per iod  ; 

t h e  presence of s u f f i c i e n t  s c i e n t i f i c  and adminis t ra -  

t i v e  s t r e n g t h  t o  s e r v e  a s  t h e  base f o r  a development 

p l an ;  and 

evidence of  adequate f i n a n c i a l  resources  t o  a s s u r e  

t h a t  t h e  program, once s t a r t e d ,  may be maintained a f -  

t e r  t h e  f ive -yea r  per iod .  

The Departmental Science Development program is i n -  

tended t o  a i d  i n  improving t h e  q u a l i t y  of r e sea rch  and educa- 

t i o n a l  a c t i v i t y  i n  i n d i v i d u a l  a r e a s  of s c i ence  and engineer ing  

a t  i n s t i t u t i o n s  t h a t  a r e  a l r eady  engaged i n  such a c t i v i t i e s  a t  

t h e  graduate  l e v e l ,  b u t  who have no t  moved i n t o  t h e  t o p  rank  

on t h e  broad f r o n t .  Science he re  inc ludes  b i o l o g i c a l  s c i e n c e s ,  

engineer ing ,  mathematical ,  phys i ca l ,  s o c i a l  s c i ences  and in -  

t e r d i s c i p l i n a r y  a r e a s  formed by two o r  more of  t h e  f i e l d s  

above. 
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S p e c i f i c  p rov i s ion  is made i n  t h e  program f o r  cases  

when an i n t e r d i s c i p l i n a r y  e n t i t y  formed by t h e  po r t ions  of two 

o r  more departments o r  f i e l d s  want t o  submit a proposa l  they  

can. Proposals  f o r  developing o r  improving s e v e r a l  d e p a r t -  

ments, i n  c o n t r a s t  t o  a d i s t i n c t  i n t e r d i s c i p l i n a r y  a r e a ,  a r e  

a l s o  appropr i a t e .  

The proposa ls  which a r e  submit ted may r e q u e s t  suppor t  

f o r  up t o  t h r e e  yea r s  of development planning.  Construct ion 

i n  g e n e r a l  i s  no t  allowed. The l e v e l  of  t h e s e  g r a n t s  t ends  t o  

be about  $200,000 pe r  yea r ,  €or a t o t a l  of $600,000 over t h e  

three-year  ope ra t ion .  

The c r i t e r i a  upon which proposa ls  a r e  judged a r e :  

(1) evidence of a c a r e f u l l y  developed p l an  f o r  major up- 

grad ing  o f  t h e  department o r  a rea  of science t o  a sig- 

n i f i c a n t  l e v e l  of q u a l i t y  w i t h i n  a t h r e e  t o  f i v e  yea r  

pe r iod ;  

(2) t h e  presence of s u f f i c i e n t  s c i e n t i f i c  s t r e n g t h  i n  t h e  

department o r  a r ea  t o  se rve  a s  a base f o r  t h e  proposed 

development ; and 

(3) evidence of adequate f i n a n c i a l  resources  t o  a s s u r e  t h e  

d e s i r e d  program w i l l  be achieved and maintained a f t e r  

t h e  developmental  pe r iod .  

NSF-National Sea Grant Program 

This program is d i r e c t e d  by Dr. Robert Abel (632-5944). 

E i s  deputy i s  Harold Goodwin. This program was s e t  up through 

an a c t  of Congress t h a t  s p e c i f i e s  t h r e e  s p e c i f i c  aims. 
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(1) "The A c t  should i n i t i a t e  and suppor t  programs a t  Sea 
Grant Col leges  and o t h e r  s u i t a b l e  i n s t i t u t e s ,  l abora-  
t o r i e s  and pub l i c  or  p r i v a t e  agencies  f o r  t h e  educa- 
t i o n  of p a r t i c i p a n t s  i n  t h e  va r ious  f i e l d s  r e l a t i n g  t o  
t h e  development of marine resources  wi th  

(2) p reference  given t o  r e sea rch  aimed a t  p r a c t i c e s ,  t ech -  
niques and des ign  of equipment a p p l i c a b l e  t o  t h e  de- 
velopment of marine r e sources ;  and 

(3 )  encouraging and developing programs c o n s i s t i n g  of i n -  
s t r u c t i o n ,  p r a c t i c a l  demonstrat ions,  pub l i ca t ions  ,and 
otherwise by Sea Grant Col leges  and o t h e r  s u i t a b l e  in -  
s t i t u t e s ,  l a b o r a t o r i e s  and o t h e r  pub l i c  o r  p r i v a t e  
agencies  through marine advisory programs wi th  t h e  ob- 
j e c t  of  impar t ing  u s e f u l  information t o  persons cur -  
r e n t l y  employed or  i n t e r e s t e d  i n  t h e  va r ious  f i e l d s  
r e l a t e d  t o  t h e  development of marine r e sources ,  t h e  
s c i e n t i f  ir community, and t h e  gene ra l  publ ic .  " 

The Sea Grant Program has two elements--the Sea Grant 

I n s t i t u t i o n a l  Support  and t h e  Sea Grant P r o j e c t  Support .  5- 
s t i t u t i o n a l  suppor t  is focused on i n s t i t u t i o n s  engaged i n  

marine resources  programs t h a t  inc lude  r e sea rch  and educat ion-  

a l  advisory  s e r v i c e s .  Such i n s t i t u t i o n s  should provide lead-  

e r s h i p ,  s c i e n t i f i c  and t echno log ica l  resources  f o r  marine ac- 

t i v i t i e s  w i th in  t h e i r  r eg ions .  The Sea Grant P r o j e c t  Support  

has t h e  purpose of a i d i n g  i n d i v i d u a l  p r o j e c t s  i n  marine re- 

source development. These a r e  i n  gene ra l  s i n g l e ,  wel l -def ined 

r e sea rch ,  s tudy ,  educa t iona l ,  advisory o r  t r a i n i n g  a c t i v i t i e s  

expected t o  produce information,  techniques ,  methods o r  s y s -  

t e m s  app l i cab le  t o  marine resource  e x p l o i t a t i o n .  

Fu r the r ,  t h e  A c t  d e f i n e s  a Sea Grant College a s  an i n -  

s t i t u t i o n  of h igher  educa t ion  which has major programs devoted 

t o  i n c r e a s i n g  t h e  na t iona ' s  u t i l i z a t i o n  of t h e  world 's  marine 

resources .  The NSF has  t h e  a u t h o r i t y  t o  d e s i g n a t e ,  from t i m e  

t o  t i m e ,  c e r t a i n  Sea Grant Col leges .  
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There a r e  s e v e r a l  c r i t e r i a  c i t e d  f o r  e l i g i b i l i t y  f o r  

Sea Grant i n s t i t u t i o n a l  suppor t .  Among t h e s e  a r e :  

(1) a h i s t o r y  of  s i g n i f i c a n t  marine-related a c t i v i t i e s  i n  

r e sea rch  and educa t ion  and demons.trable success  of 

t hose  a c t i v i t i e s  ; 

(2) a v a i l a b i l i t y  of t h e  necessary f a c i l i t i e s  f o r  conduct 

of a Sea Grant program, inc lud ing  l a b o r a t o r i e s ,  s h i p s ,  

docks, e t c . ;  

(3 )  a c a p a c i t y  and an i n t e n t i o n  t o  adopt t h e  Sea Grant pro- 

gram a s  a major g o a l  a s  demonstrated,  among o t h e r  

t h i n g s ,  by t h e  f u l l  commitment of r e spons ib l e  s e n i o r  

o f f i c i a l s  t o  t h e  program; 

(4) a s t a f f  recognized i n  t h e  marine community f o r  l eade r -  

s h i p  and s c h o l a r s h i p  ; 

(5) a b i l i t y  t o  match t h e  Federa l  c o n t r i b u t i o n  by provid ing  

a t  l e a s t  one- th i rd  of t h e  c o s t  of Sea Grant a c t i v i t i e s ;  

(6) c a p a c i t y  f o r  growth i n  t h e  a b i l i t y  t o  p l an  and execute  

a complex program of h igh  q u a l i t y .  

I t  is occas iona l ly  p o s s i b l e  f o r  a planning g r a n t  t o  be 

awarded i n  cases  where r e g i o n a l  o r  coopera t ive  a spec t s  of t h e  

p l an  r e q u i r e  a pre l iminary  s tudy  o r  conferences i n  o rde r  t o  

develop background d a t a .  The g r a n t s  a r e  given a f t e r  p re l imi -  

nary r e q u e s t s  by t h e  group p lanning  t o  do t h e  r e sea rch .  

The program is b a s i c a l l y  an app l i ed  program, and t h e r e  

a r e  no Sea Grant Col leges  a s  y e t ,  b u t  t h e r e  a r e  s i x  i n s t i t u -  

t i o n s  r e c e i v i n g  i n s t i t u t i o n a l  suppor t  t h i s  yea r .  These in -  

c lude :  Oregon S t a t e ,  $553,000; Univers i ty  of Rhode I s l a n d ,  
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$477,000; Univers i ty  of Hawaii, $435,000; Univers i ty  of W i s -  

cons in ,  $376,000; Texas A W ,  $475,000; and t h e  Univers i ty  of 

Washington, $220,000 ( t h i s  f o r  s i x  months). Two o t h e r  mul t i -  

d i s c i p l i n a r y  p r o j e c t s  a r e  funded, one a t  Louisiana S t a t e  Uni- 

v e r s i t y  f o r  $198,000 and one a t  Delaware f o r  $311,000 ( for  two 

y e a r s ) .  Various o the r  g r a n t s  run  t h e  t o t a l  expendi tures  up t o  

$6 m i l l i o n .  

Congress has  been reques ted  f o r  $10 m i l l i o n  t h i s  year  

and t h e r e  a r e  expec ta t ions  t h a t  t h i s  w i l l  be t h e  funding l e v e l .  

Grants a r e  awarded only a f t e r  an on - s i t e  v i s i t  t o  t h e  

u n i v e r s i t y  involved where conversa t ions  a r e  c a r r i e d  on wi th  

t h e  f a c u l t y ,  t h e  deans,  t h e  p r e s i d e n t  and even, occas iona l ly ,  

t h e  s t a t e  government. Since t h e  program is  i n  i t s  e a r l y  

s t a g e s ,  only a yea r  o r  s o  o l d ,  t h e  d a t a  on eva lua t ion  a r e  

meager t o  t h i s  moment. The program funds a r e  a l l o c a t e d  on a 

year-by-year b a s i s ,  bu t  t h e r e  is  an i n t e n t  expressed t o  fund 

over a th ree-year  pe r iod .  

The I n t e r n a t i o n a l  B i o l o g i c a l  Program 

This program was adminis tered by D r .  P h i l l i p  Johnson 

(632-5854) u n t i l  September 1, when Dr. Charles  Cooper (on 

leave  from t h e  Univers i ty  of Michigan) took over t h e  program 

(same phone number). The Na t iona l  Science Foundation is t h e  

lead agency i n  t h e  I n t e r n a t i o n a l  B io log ica l  Program and is  

charged wi th  coord ina t ing  t h e  a c t i v i t i e s  of  a l l  t h e  o t h e r  

agencies  p a r t i c i p a t i n g .  The theme of  t h e  I n t e r n a t i o n a l  Bio- 

l o g i c a l  F'rograrn is t h e  s tudy  o f  t h e  b i o l o g i c a l  b a s i s  of  pro- 

d u c t i v i t y  and human we l fa re  and t h e  major p a r t  of t h e  program 
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is i n  t h e  a rea  of  ecosystems a n a l y s i s .  The program w a s  f i rs t  

proposed i n  1964,  and t h e r e  a r e  55 na t ions  now p a r t i c i p a t i n g .  

The Na t iona l  Academy of Sc iences '  Nation Research Council  a s -  

sists i n  planning t h e  U .  s. p a r t i c i p a t i o n  i n  t h e  IBP. Pro- 

posa l s  f o r  g r a n t s  f o r  r e sea rch  p r o j e c t s  under IBP may be  sub- 

mi t ted  by c o l l e g e s  and u n i v e r s i t i e s  and by academically- 

r e l a t e d  non-prof it resea rch  o rgan iza t ions .  

NSF w a s  funded a t  approximately $1 m i l l i o n  

year  t h e  budget r e q u e s t  is f o r  $5 m i l l i o n .  

were expended a s  fol lows:  

Support  of U .  S .  n a t i o n a l  
committee 

Ecosystems a n a l y s i s  
Grass land biome 
Deser t  biome 

Convergent and d i v e r g e n t  evo lu t ion  

Aerobiology 

Upwe 11 i n g  

Biogeography of t h e  sea  

T o t a l  

This program a t  

t h i s  year .  Next 

This y e a r ' s  funds 

$ 125,000 

451,000 
20,200 

100,100 

51,700 

94,200 

171,500 

$1,013,800 

I t  should be noted t h a t  t h e  biology funded under t h e  program 

c e n t e r s  around ecology and man's adapt ion  t o  it. I t  is  n o t  

r e a l l y  across-the-board biology.  The g ra s s l ands  p r o j e c t  i n -  

vo lves  about one hundred i n v e s t i g a t o r s  , whi le  t h e  d e s e r t  p r o j -  

ec t  i s  s t i l l  i n  i t s  planning phase.  I n  both  cases  t h e r e  w i l l  

be and is a coord ina to r  f o r  t h e  pro jec t - -Univers i ty  of Color- 

ado f o r  t h e  g ra s s l ands  biome, Univers i ty  of C a l i f o r n i a  a t  

I r v i n e  f o r  t h e  deser t - -and i n  f u r t h e r  p lanning  o t h e r  u n i v e r s i -  

t i e s  w i l l  a c t  a s  t h e  coord ina to r s .  
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Proposals a r e  reviewed by panels  and t h e  same e x p e r t s  

a r e  used t o  review i n d i v i d u a l  p r o j e c t s  a s  t hey  do t o  review 

programs. The problem r a i s e d  by t h i s  has been mentioned e a r -  

l i e r  i n  "General Limi ta t ions  t o  t h e  S t imula t ion  of I n t e r d i s -  

c i p l i n a r y  Research." They d i s c u s s  t h e  o v e r a l l  p roposa l  wi th  

t h e  i n v e s t i g a t o r s  and sugges t  changes which, i n  p r i n c i p l e ,  t h e  

p r i n c i p a l  i n v e s t i g a t o r  can ignore.  

The IBP has a planned l i fe t ime of  f i v e  yea r s ,  b u t  t h e  

expec ta t ion  is t h a t  t h e  a c t i v i t i e s  w i l l  cont inue  i n  some form 

a f t e r  t h a t .  

The Univers i ty  Science Planning and Pol icy Program 

This  program is  d i r e c t e d  by D r ,  Charles  Falk (632- 

5770).  

For t h e  purpose of t h e  program t h e  a rea  of  s c i ence  

po l i cy  is  de f ined  i n  terms of  s t u d i e s  i n  which "an a t tempt  t o  

appra i se  t h e  impact of  r e s e a r c h  upon i n d u s t r i a l  development 

upon t h e  gene ra l  wel fa re"  is made. 

' 

A c t i v i t i e s  e l i g i b l e  f o r  suppor t  under t h e  program t a k e  

a v a r i e t y  of  forms. There a r e  g r a n t s  which were awarded f o r  

r e sea rch  p r o j e c t s  concerning sc i ence  planning,  sc rience po l i cy  

i s s u e s  and t h e  techniques and methodologies appropr i a t e  t h e r e -  

t o .  There i s  an a t tempt  t o  make s u r e  t h a t  t h e  r e sea rch  is i n -  

t e r d i s c i p l i n a r y  i n  c h a r a c t e r  and it is conducted by f a c u l t y  

members and graduate  s t u d e n t s  working e i t h e r  i n d i v i d u a l l y  o r  

i n  groups.  

The program aims a t  developing u n i v e r s i t y  a b i l i t y  t o  do 

r e sea rch  i n  t h e  a rea  of s c i e n c e  planning o r  sc i ence  pol icy .  I t  
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is i n  i t s  i n i t i a l  s t a g e s .  The funds a r e  usua l ly  committed i n  

two-year increments a t  about  a $75,000-per-year'operating l e v - ' .  

e l .  There is, a t  t h e  moment, an  apparent  l ack  of q u a l i f i e d  

i n s t i t u t i o n s  a b l e  t o  perform re sea rch  of t h i s  type .  A t  p res -  

e n t  g r a n t s  a r e  i n  ope ra t ion  a t  Harvard, MIT,  Univers i ty  of 

V i r g i n i a ,  Univers i ty  of I l l i n o i s ,  Corne l l  Univers i ty ,  Ind iana  

Univers i ty  and Penn S t a t e .  Typical ly--for  i n s t ance  a t  Penn 

Sta te - - the  s u b j e c t  i s  s t a t e  and l o c a l  s c i ence  planning;  a t  In-  

diana Universi ty  t h e  sub j e c t  is environmental  problems;; a t  t h e  

Univers i ty  of V i rg in i a  t h e  a rea  is t h e  assessment of biomedi- 

c a l  technology; and a t  MIT t h e  a r e a  is  p o l i t i c a l  s c i ence .  

Usually a p a t t e r n  t h a t  is  followed a t  a l l  t h e  i n s t i t u -  

t i o n s  i s  first t h e  conduct ing of a seminar aimed a t  a t t r a c t i n g  

i n t e r e s t e d  people and then  t h e  program develops from t h e r e .  

A s  is obvious, s i n c e  t h e  program is  s o  new, assessment is d i f -  

f i c u l t  and t h e  problem of judging  i n t e r d i s c i p l i n a r y  proposa ls  

bo th  i n  t h e  award and i n  t h e  eva lua t ion  stage is a d i f f i c u l t  

one. 

I n t e r d i s c i p l i n a r y  Research Relevant t o  
Problems of Our Soc i ty  

This is  a program which is  new t h i s  year--as a mat te r  

of f a c t ,  it has no t  s t a r t e d  a s  y e t .  The o r i g i n a l  budget re- 

ques t  t o  Congress was $10 m i l l i o n ;  it has now been reduced t o  

$6 m i l l i o n  be fo re  f i n a l  appropr i a t ions  f o r  t h e  NSF have been 

enacted.  The program d i r e c t o r ,  o r  a c t i n g  d i r e c t o r  a t  t h e  mo- 

ment, i s  D r .  J o e l  Snow, b u t  r e s p o n s i b i l i t y  f o r  t h e  program 

r e s t s  i n  D r .  Randal l  Robertson 's ,  d i r e c t o r  of NSF's Research 

Div is ion ,  o f f i c e  (632-4248). 



I t  is  a n t i c i p a t e d  t h a t  proposals  w i l l  be funded f o r  

r e s e a r c h  i n  a wide v a r i e t y  of a r e a s  of pub l i c  concern.  Typi- 

c a l l y ,  problems might be o f  t h e  fo l lowing  types :  

" c u l t u r a l  and s o c i a l  consequences of  changes i n  tech-  
nology; 

s t r u c t u r e  of  t h e  urban environment; 

environmental  q u a l i t y  i n  modern s o c i e t y ;  

n a t i o n a l  manpower needs and incen t ive  s t r u c t u r e s ;  

economic and s o c i a l  consequences of  peace and w a r ;  

technology and economic development; 

s o c i a l  imp l i ca t ions  of modern information handl ing  
techniques .  r1 

A s  an example of t h e  i n t e r r e l a t e d  a spec t s  of t h e  prob- 

lem of environmental  q u a l i t y ,  t h e  fo l lowing  has  been noted by 

NSF: 

"Cansidering a i r  p o l l u t i o n ,  t h e r e  a r e  s e v e r a l  f a c -  
t o r s  which should be looked a t .  These a r e :  

p h y s i c a l  and chemical f e a t u r e s  of  a i r  p o l l u t i o n ,  
i nc lud ing  t h e  chemical composition of p o l l u t a n t s ,  
photochemistry and p h o t o c a t a l y s i s  of p o l l u t a n t s  
and t h e  meteoro lag ica l  e f f e c t s  o f  mixing and 
depos i t i on ;  

consequences of p o l l u t i o n  i n  man, animals and 
p l a n t s ,  i nc lud ing  d i s e a s e  induced by p o l l u t a n t s ,  
long-term sys temat ic  poisoning,  economic c o s t s  
and p h y s i c a l  damage, impact on t h e  q u a l i t y  of l i f e ;  

sources  of  p o l l u t a n t s ,  i nc lud ing  automobiles and 
o t h e r  t r a n s p o r t a t i o n  systems,  power product ion 
and heavy indus t ry ,  municipal  sou rces  inc lud ing  
waste d i s p o s a l ;  and 

economic and l e g a l  a s p e c t s  of p o l l u t i o n ,  inc lud-  
i n g  t h e  e f f i c a c y  of burn ing  laws, t h e  enforcement 
of a i r  q u a l i t y  s t a n d a r d s ,  t h e  ba lance  of  c o s t s  
and t h e  b e n e f i t s  of c o n t r o l . "  

I n  o t h e r  words, what is  d e s i r e d  is  t h e  combination of s t u d i e s  
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undertaken by p h y s i c a l  s c i e n t i s t s  and by s o c i a l  s c i e n t i s t s  t o  

s tudy  t h e  broad problems of t h e  t i m e .  

I t  is  a n t i c i p a t e d  t h a t  proposals  w i l l  be d iscussed  

beforehand wi th  t h e  proposers  and t h a t  t h e  proposa ls  w i l l  be 

submit ted t o  and eva lua ted  by an  advisory panel .  I t  is recog- 

nized t h a t  t h e  pane l s  i n  g e n e r a l  a r e  i n  f o r  a s t a g e  o f  s e l f -  

educat ion.  

B .  - The Atomic Energy Commission 

Nuclear Energy and Tra in ing  

This program is d i r e c t e d  by Dr. Russe l l  Poor (973-7758). 

H i s  t i t a l  is  Di rec to r  of t h e  Atomic Energy Commission's Divi-  

s i o n  of  Nuclear Energy and Training.  The funding f o r  t h i s  

d i v i s i o n  has  been f a i r l y  s t a t i c  over t h e  p a s t  s e v e r a l  yea r s .  

One form of award c o n s i s t s  of fe l lowships  a t  approved i n s t i t u -  

t i o n s  and t r a i n e e s h i p s  i n  o t h e r  approved programs. Typical  of 

t h e  requirements  f o r  t h e  holder  of one of t h e  fe l lowships  is  

t h e  fo l lowing  s ta tement :  

"During t h e  first yea r ,  f e l lows  a r e  requi red  t o  t ake  
a t  Least  one-half  of  t h e i r  t o t a l  course  hourse i n  t h e  
fo l lowing  a r e a s :  r a d i a t i o n  p r o t e c t i o n  and dosimetry,  
nuc lea r  r a d i a t i o n  phys ics ,  radiobiology and s t a t i s t i c s .  
A t  l e a s t  one graduate  course  (or t h e  equ iva len t )  is 
requ i r ed  i n  each a rea .  I n  a d d i t i o n ,  a seminar-type 
course  devoted t o  c u r r e n t  t o p i c s  i n  h e a l t h  physics  re- 
sea rch  and development is  requi red .  After t h e  first- 
y e a r  f e l low completes h i s  academic cour se  requirements ,  
he is ob l iga t ed  t o  spend a summer i n  appl ied  t r a i n i n g  
a t  a n a t i o n a l  l abora to ry .  

To complete a balanced program, e l e c t i v e s  may be 
chosen from chemis t ry ,  b io logy ,  e l -ec t ronics ,  geology, 
meteorology, nuc lea r  engineer ing ,  phys ics ,  mathematics, 
and appropr i a t e  indusSr ia1  hygiene and s a n i t a r y  engin- 
e e r i n g  a r e a s .  The choice of e l e c t i v e s  r e q u i r e s  t h e  
approval  of t h e  f e l lowsh ip  adv i se r .  
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Some fe l lows  may have t o  make up undergraduate de- 
f i c i e n c i e s  i n  order  t o  t a k e  a course  i n  a requi red  
a rea .  I n  t h a t  event ,  t h e  f e l l a w  is expected t o  t a k e  
t h e  p r e r e q u i s i t e  and t h e  r equ i r ed  cour se ,  r e s p e c t i v e -  
l y ,  a t  t h e  first a v a i l a b l e  oppor tuni ty .  

The p l a n  of  s tudy  f o r  intermediate-year  and 
te rmina l -year  f e l lows  , i nc lud ing  t h e s i s  or  d i s s e r t a -  
t i o n  t o p i c s ,  must a l s o  be c o n s i s t e n t  wi th  t h e  objec-  
t i v e s  of t h e  f e l lowsh ip  program. Providing t h a t  t h e  
o r i e n t a t i o n  is  i d e n t i f i a b l e  wi th  t h e  i n t e r e s t s  of 
h e a l t h  phys ics ,  t h e s i s  o r  d i s s e r t a t i o n  t o p i c s  a r e  
appropr i a t e  i n  such a r e a s  a s  atomic and nuc lear  
phys i c s ,  r a d i a t i o n  biology ( inc lud ing  radioecology)  , 
nuclear  and/or rad iochemis t ry ,  nuc lear  engineer ing  
and meteorology. ” 

I n  a d d i t i o n ,  they  suppor t  va r ious  non-prof i t s  l i k e  t h e  

Oak Ridge Associated U n i v e r s i t i e s ,  p a r t  o f  t h e  Argonne con- 

sor t ium and t h e  Associated U n i v e r s i t i e s  ( the  ope ra to r  of t h e  

Brookhaven Laboratory) .  They a l s o  a r e  r e spons ib l e  f o r  t h e  

matching g r a n t s  program f o r  s c i ence  equipment f o r  t each ing  

nuc lea r  sc ience  i n  u n i v e r s i t i e s .  

There a r e ,  of course ,  o t h e r  d i v i s i o n s  i n  t h e  Atomic 

Energy Commission t h a t  award c o n t r a c t s .  Most of t h e  r e sea rch  

is  supported i n  t h a t  way, of course.  These c o n t r a c t s  come 

from one of t h e  below: 

Div i s ion  of Phys ica l  Research; 

Div is ion  of  Biology and Kedicine;  

Div is ion  of Peaceful  Uses of  Nuclear Explosives;  

Div is ion  of I so topes  ; 

Divis ion  of  Reactor Development Techniques. 

C.  Department of Defense 

While DoD has long  conducted m a t e r i a l s  and e l e c t r o n i c s  

programs which c e r t a i n l y  a r e  i n t e r d i s c i p l i n a r y  i n  some sense, 
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it has only r e c e n t l y  concerned i t se l f  wi th  i n t e r d i s c i p l i n a r y  

r e sea rch  a s  def ined i n  t h i s  paper.  Its l a r g e s t  commitment is 

through P r o j e c t  Themis descr ibed  below: 

Themis 

The man r e spons ib l e  f o r  t h e  Themis program u n t i l  Sep- 

tember 1 was D r .  Arvin Dougal (117-4197). The program is  now 

run  by D r .  S .  Bennet t  Levin, whose t i t l e  is Act ing  A s s i s t a n t  

D i r e c t o r  of t h e  Themis program, Department of Defense. H e  has  

t h e  same phone, 

The Department of Defense i n i t i a t e d  P r o j e c t  Themis i n  

1967 i n  an a t tempt  t o  enhance and broaden t h e  base of t h e  na- 

t i o n ' s  academic competence i n  sc i ence  and engineer ing .  I n  

1967 for ty-one Themis awards were made; 1968 f o r t y - t h r e e ;  i n  

1969 twenty-s ix ,  and it was planned t h a t  twenty-f ive were t o  

be awarded i n  1970. After t h a t  t h e  program was t o  be phased 

o u t .  Due t o  r e c e n t  Congressional  a c t i o n ,  it appears t h a t  t h e r e  

w i l l  be no new s t a r t s  t h i s  year  and a c t u a l l y  t h e  number of  con- 

t i n u a t i o n s  might be reduced. 

Themis awards a r e  g e n e r a l l y  made f o r  programmatic re- 

sea rch ,  i n  c o n t r a s t  t o  s i n g l e - p r o j e c t  type  g r a n t s  o r  c o n t r a c t s  

t o  i n d i v i d u a l s .  I n  p r i n c i p l e  t h i s  makes p o s s i b l e  coord ina ted  

m u l t i d i s c i p l i n a r y  r e sea rch  by groups of  f a c u l t y  members and 

r e sea rch  a s s o c i a t e s ,  e tc .  The i n t e g r a t i o n  of t h e  r e sea rch  is  

l e f t  t o  t h e  u n i v e r s i t y  s t e e r i n g  group, 

The proposa ls  which a r e  funded a r e  s t e p  funded t h r e e  

yea r s  i n  advance and they  average about $200,000 pe r  year  i n  

l e v e l .  I n  gene ra l  t h e s e  proposa ls  have s u b j e c t  a r e a s  l y i n g  



wi th in  t h e  phys ica l ,  engineer ing ,  environmental ,  biomedical 

and behav io ra l  s c i ences ,  The aim of t h e  program w a s  t o  c r e a t e  

new c e n t e r s  of  s c i e n t i f i c  exce l l ence  which were regarded a s  

e s s e n t i a l  t o  t h e  n a t i o n ' s  s e c u r i t y .  

The c e n t r a l  o f f i c e  f o r  Themis r e c e i v e s  t h e  proposa ls ,  

a s s i g n s  them f o r  review t o  one of t h e  branches of t h e  m i l i t a r y  

and t h e n  a s s u r e s  t h a t  t h e  review w i l l  t a k e  p l ace .  For suc-  

c e s s f u l  proposa ls ,  t h e  u s u a l  monitor ing technique is f o r  t h e  

army t o  pu t  r e s p o n s i b i l i t y  i n  one of  i ts  l a b s ,  t h e  navy t o  

g ive  it t o  t h e  Of f i ce  of Naval Research and t h e  a i r  f o r c e  t o  

s o r t  o f  mix t h e  procedure by e i t h e r  g iv ing  it t o  OSR (Office 

of S c i e n t i f i c  Research) o r  t o  one of i t s  f i e l d  l a b s ,  Once t h e  

award has  been made and monitors ass igned ,  a l l  f u t u r e  respon- 

s i b i l i t y  f o r  funding  is l e f t  t o  t h e  des igna ted  DoD agency. 

The d e c i s i o n  whether t o  cont inue  funding is l e f t  t o  t h e  par-  

t i c u l a r  monitor ing agency i n  ques t ion .  The c e n t r a l  o f f i c e  f o r  

Themis does no e v a l u a t i o n  i t s e l f ,  b u t  it assu res  t h a t  evalua-  

t i o n  t a k e s  p l ace  and t h e  appropr i a t e  agency assigned respon- 

s i b i l i t y .  

A s  noted above, t h i s  program w i l l  be i n t e n t i o n a l l y  

phased o u t  a f t e r  t h i s  y e a r  and t h e r e  w i l l  be no new starts 

t h i s  yea r  due t o  t h e  Congressional budget a c t i o n .  

D. Department - of  Commerce 

S t a t e  Technica l  Se rv ices  

The man who has  day-to-day r e s p o n s i b i l i t y  i n  t h e  S t a t e  

Technical  Se rv ices  o f f i c e  is R u s s e l l  F i t c h  (557-3185). This  

program has been i n  ope ra t ion  f o r  s e v e r a l  yea r s  and reached a 



$6 m i l l i o n  p e r  yea r  o p e r a t i n g  l e v e l .  

was matched by s t a t e  funds on a 50-50 b a s i s .  Thus t h e  opera t -  

i n g  l e v e l  f o r  t h e  program on a n a t i o n a l  b a s i s  w a s  $12 m i l l i o n  

The $6  m i l l i o n  i n  t u r n  

per  yea r ,  be fo re  t h i s  year .  During t h e  c u r r e n t  year  it was 

decided t o  ask  f o r  no appropr i a t ions  for t h e  program s i n c e  

t h e r e  were carry-over  funds on t h e  order  of  $6 mi l l i on .  There 

has  been no subsequent r e q u e s t  t o  add funds t o  t h e  program' 

t h i s  year .  

I n  o rde r  t o  eva lua te  t h e  progress  of  t h e  program and 

i t s  o v e r a l l  approach, Arthur  D. L i t t l e  Company was asked t o  

prepare  a r e p o r t  on t h e  va lue  of  t h e  program t o  t h e  nation.. 

This r e p o r t  was submit ted on August 26 and i s  p r e s e n t l y  be ing  

eva lua ted .  

I n  g e n e r a l  t h e  program does not  aim a t  e x o t i c  tech-  

nology t r a n s f e r ,  b u t  opera tes  more a long  a model i n  which an 

engineer  i n  t h e  f i e l d  and a management type  s t a t i o n e d  a t  a 

u n i v e r s i t y  coopera te .  The aim is  t o  meet and match modern 

technology t o  small bus iness .  This o p e r a t i n g  scheme impl ies  

about a $35,000 t o  $40,000 t o t a l  budget f o r  each i n d i v i d u a l  

ope ra t ion  pe r  yea r .  I t  is ev iden t  t h a t  t h i s  program, i f  it 

con t inues ,  w i l l  cont inue  i n  modified form. A t  t h e  p r e s e n t  

t ime it is d i f f i c u l t  t o  say  what t h a t  form w i l l  be. 

E .  Nat iona l  I n s t i t u t e s  - of Heal th  

General Research Support and . ' 

Heal th  Science Advancement Awards 

D r .  C a r l  Douglas, whose t i t l e  is Assoc ia te  D i r e c t o r  

f o r  Program Development (496-5305), is i n  ope ra t ing  charge.  
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I t  is b e s t  t o  look a t  t h e s e  two programs s e p a r a t e l y .  

General Research Support  f a l l s  i n t o  two c a t e g o r i e s  : 

(1) gene ra l  r e sea rch  suppor t  t o  h e a l t h  schools  where formula 

g r a n t s  t o t a l i n g  $48.2 m i l l i o n  were awarded l a s t  yea r ;  and (2) 

gene ra l  r e sea rch  suppor t  t o  biomedical sc iences- - these  inc lude  

schools  l i k e  engineer ing ,  b io logy ,  e tc . - -a  formula g r a n t  format 

t o t a l i n g  $7.5 m i l l i o n .  To q u a l i f y  f o r  e i t h e r  of t h e s e  t w o  pro-  

grams, t h e  i n s t i t u t i o n  must be conduct ing r e sea rch  on t h e  or-  

d e r  o f  a t  l e a s t  $100,000 per y e a r  sponsored by t h e  Na t iona l  

I n s t i t u t e s  of  Heal th .  These programs resemble c l o s e l y  t h e  

Nat iona l  Science Foundation i n s t i t u t i o n a l  g r a n t s  and a r e  no t  

i n  any sense intended t o  s t i m u l a t e  i n t e r d i s c i p l i n a r y  r e s e a r c h  

d i r e c t l y .  They a r e  awarded on t h e  idea t h a t ,  when a univer -  

s i t y  has a c e r t a i n  number of  c o n t r a c t s  and g r a n t s ,  it i s  recog- 

n ized  t h a t  t h e r e  a r e  o t h e r  c o s t s  which a r e  not  covered d i r e c t -  

l y  by those  c o n t r a c t s  and g r a n t s  and t h e r e  is need f o r  addi-  

t i o n a l  funds t o  cover those  c o s t s  as  w e l l  a s  t o  develop new 

competence i n  t h e  f i e  Ids  of i n t e r e s S .  

Turning now t o  t h e  Heal th  Sciences Advancement Awards, 

t h e s e  have more i n t e r e s t  i n  regard  t o  i n t e r d i s c i p l i n a r y  re- 

sea rch  a c t i v i t i e s  - The program was e s t a b l i s h e d  t o  a s s u r e  long- 

term development of i n s t i t u t i o n s  c a r r y i n g  on r e sea rch  and re- 

s e a r c h  t r a i n i n g .  I t  was made p o s s i b l e  by Publ ic  Law 86-798 

enacted i n  1960 which provides  suppor t  no t  only f o r  s p e c i f i c  

r e sea rch  and r e s e a r c h  t r a i n i n g  p r o j e c t s  of i n d i v i d u a l s ,  b u t  

a l s o  provides  f o r  suppor t  of gene ra l  r e s e a r c h  and r e s e a r c h  

t r a i n i n g  programs of i n s t i t u t i o n s ,  
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The long-range goa l  of  t h e s e  Science Advancement Awards 

is  t o  expand t h e  a b i l i t y  t o  do r e sea rch  i n  t h e  h e a l t h  sc i ences  

by i n c r e a s i n g  t h e  number of d i s t i ngu i shed  biomedical r e sea rch  

and r e sea rch  t r a i n i n g  c e n t e r s  w i t h i n  t h e  country.  The program 

is aimed a t  i n s t i t u t i o n s  t h a t  have s u b s t a n t i a l  biomedical 

s t r e n g t h  on which t o  b u i l d ,  and have t h e  p o t e n t i a l  t o  become 

ou t s t and ing  c e n t e r s  w i th in  a l i m i t e d  t i m e  span and w i t h i n , t h e  

amount of f i n a n c i a l  suppor t  a v a i l a b l e  under t h i s  program. I t  

is n o t  intended t h a t  t h e  Heal th  Sciences Advancement Awards be 

a s u b s t i t u t e  for t r a d i t i o n a l  p r o j e c t  suppor t ,  b u t  r a t h e r  t h a t  

it be a d d i t i v e  t o  it. The funds a r e  awarded a s  t h e  d i r e c t  r e -  

s u l t  of a proposa l  which i s  eva lua ted  by a pane l  of pee r s .  In 

many ways t h e  format of t h e  proposa l  resembles t h a t  of  t h e  

Nat iona l  Science Foundation Univers i ty  Science Development 

Program. 

I t  is urged t h a t  any applying i n s t i t u t i o n  c o n s u l t  wi th  

t h e  s t a f f  of  t h e  General Research Support Branch of t h e  Nation- 

a l  I n s t i t u t e s  of Heal th  before  applying f o r  one of t h e s e  awards. 

After t h e  proposa l  has  been submit ted,  t h e  review process  nor- 

mally involves  a s i t e  v i s i t ,  review and recommendation by t h e  

Heal th  Sciences Advancement Award Review Committee , by t h e  

Nat iona l  Advisory Heal th  Council ,  w i th  f i n a l  approval  being 

given t o  t h e  proposal by t h e  Surgeon General. 

A t  p r e s e n t  t h e  program is operated a t  a l e v e l  of about 

$500,000 p e r  yea r  wi th  f i v e  y e a r s '  d u r a t i o n  contemplated,  s o  

t h e  t o t a l  funding t o  an i n d i v i d u a l  i n s t i t u t i o n  w i l l  be ,  over 

t h e  f ive -yea r  pe r iod ,  about $ 2 . 5  m i l l i o n ,  Awards were begun 
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i n  1965, wi th  t h e  i n i t i a l  g r a n t s  t o  t h e  Univers i ty  of V i rg in i a  

and Corne l l .  Subsequent awards have been made t o  e i g h t  more 

u n i v e r s i t i e s  , i nc lud ing  Purdue , Washington Univers i ty  i n  S t .  

Louis,  Univers i ty  o f  Colorado a t  Denver and Boulder, Rice, 

Duke, Kansas Univers i ty  a t  Lawrence and Kansas C i t y  and t h e  

Univers i ty  of  Oregon a t  Eugene. 

made t o  medical schools ,  t h e  o t h e r s  t o  non-medical schools .  

The theme of t h e  g r a n t s  u s u a l l y  involves  t h e  b u i l d i n g  up of an  

a r e a  which does - n o t  have ou t s t and ing  s t r e n g t h  a t  an otherwise 

s t r o n g  school .  A t  Washington Univers i ty  it was decided t o  

concen t r a t e  on g e n e t i c s ,  f o r  example. A t  V i rg in i a  funds were 

used t o  h i r e  new department heads i n  a s i t u a t i o n  where s e v e r a l  

department heads were r e t i r i n g  a t  roughly t h e  same t i m e .  They 

have always avoided suppor t ing  only a s i n g l e  department.  

About h a l f  of t h e  awards a r e  

The program has been funded a t  a f a i r l y  s t eady  l e v e l ,  

r i s i n g  from $1 m i l l i o n  i n  1965 t o  $4-$5 m i l l i o n  t h i s  yea r  and 

p ro jec t ed  a t  t h e  same l e v e l  f o r  next  year .  O r i g i n a l l y  it w a s  

hoped t h a t  t h e  program would be a t  $40 m i l l i o n  by now, bu t  

obviously i n  t h e  p r e s e n t  budget s i t u a t i o n  t h a t  was impossible .  

Annual r e p o r t s  a r e  r equ i r ed  of a l l  g ran tees  d u r i n g  t h e  

Two months be fo re  t h e  e x p i r a t i o n  of t h e  yea r ly  budget pe r iod .  

budget per iod t h e  g ran tee  is requ i r ed  t o  submit an i n t e r i m  

n a r r a t i v e  progress  r e p o r t ,  simultaneous wi th  t h e  annual  re- 

q u e s t  f o r  t h e  con t inua t ion  of t h e  g r a n t .  

i s  t h a t  t h e  a c t i v i t i e s  be ing  c a r r i e d  ou t  under t h e  g r a n t  should 

be descr ibed  and t h e  progress  r e l a t e d  i n  d e t a i l  and r e l a t i v e  

t o  t h e  intended goa l s  of t h e  i n s t i t u t i o n a l  program. During 

The reason  f o r  t h i s  
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t h e  f i n a l  yea r  t h e  in t e r im  n a r r a t i v e  progress  r e p o r t  is no t  

reques ted ,  b u t  a f i n a l  n a r r a t i v e  progress  r e p o r t  is requ i r ed  

w i t h i n  90 days a f t e r  t h e  c l o s e  of  t h e  p r o j e c t  per iod .  

Dental  Research I n s t i t u t e s  

The man i n  charge o f  t h i s  program is  D r .  C l a i r  Gard- 

ner  (496-531s). This program was designed and i n s t i t u t e d  i n  

response t o  a r e p o r t  by an advisory group on d e n t a l  r e sea rch .  

I t  was decided t h a t  it would be advisable  f o r  t h e  Nat iona l  In -  

s t i t u t e s  of Heal th  t o  suppor t  t h e  es tab l i shment  and ope ra t ion  

of s e v e r a l  c e n t e r s  o f  r e sea rch  exce l lence  i n  sc i ences  r e l a t i n g  

t o  o r a l  h e a l t h .  The idea  behind t h i s  was t o  organize and co- 

o r d i n a t e  i n t e r d i s c i p l i n a r y  r e sea rch  i n  t h i s  a r ea  and t o  make 

p o s s i b l e  t h e  c o l l e c t i o n  of t h e  c r i t i c a l  mass of people neces- 

s a r y  t o  c a r r y  on i n t e r d i s c i p l i n a r y  d e n t a l  r e sea rch .  

There is no s e t  format a s  t o  what t h e  centers should 

look l i k e .  They could be organized u n i t s ,  c e n t e r s ,  i n s t i t u t e s  

o r  any o t h e r  appropr i a t e  subd iv i s ion .  They might be e s t ab -  

l i s h e d  a t  i n d i v i d u a l  u n i v e r s i t i e s  o r  i n  a consortium-type a r -  

rangement. It was hoped t h a t  t h e  r e sea rch  i n s t i t u t e s  would 

b u i l d  on e x i s t i n g  i n s t i t u t i o n a l  s t r e n g t h ,  b u t  a l low broadening 

of it t o  reg ions  and t o  t h e  na t ion .  I n  o rde r  t o  desc r ibe  t h e  

ope ra t ion ,  it i s  probably b e s t  t o  inc lude  t h e  requirements i m -  

posed upon an i n s t i t u t i o n  be fo re  it is  s e l e c t e d .  

1. "An e x p l i c i t  commitment by t h e  u n i v e r s i t y  or p a r e n t  
i n s t i t u t i o n  t o  b r i n g  t o g e t h e r  s c i e n t i s t s  i n  co l l abor -  
a t i v e  r e sea rch  e f f o r t s  r e l e v a n t  t o  understanding,  
prevent ion ,  and t r ea tmen t  of o r a l  d i s e a s e .  

2 .  Provis ion  by t h e  Surgeon General of adequate sup- 
plementary f a c i l i t i e s  as w e l l .  a s  s t a b l e  program 
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suppor t  f o r  each i n s t i t u t e  so  t h a t  i ts c a t e g o r i c a l  
programs w i l l  supplement r a t h e r  t han  dep le t e  t h e  
s t r e n g t h  of  e x i s t i n g  programs and educa t iona l  re- 
sources  w i t h i n  t h e  sponsor ing  u n i v e r s i t y .  

3 .  An o r g a n i z a t i o n a l  s t r u c t u r e  w i t h i n  t h e  u n i v e r s i t y  
t h a t  would t a k e  f u l l  advantage of t h e  oppor tuni ty  
t o  in f luence  d e n t a l  educa t ion  through t h e  sc i ences  
b a s i c  t o  o r a l  h e a l t h .  If d e n t i s t r y  i s  t o  be saved 
from movement i n t o  pure  technology, it is e s s e n t i a l  
t h a t  t h e s e  new re sea rch  c e n t e r s  be a v a i l a b l e  f o r  
t r a i n i n g  of i n d i v i d u a l s  who r ep resen t  t h e  sources  
of  f u t u r e  d e n t a l  s c i e n t i s t s .  

4. The ex i s t ence  i n  t h e  u n i v e r s i t y  of a s t r o n g  program 
of r e sea rch  d i r e c t l y  o r  i n d i r e c t l y  r e l a t e d  t o  den- 
t a l  h e a l t h .  There should be t h e  demonstrated sc i -  
e n t i f i c  competence and m e r i t ,  and t h e  presence of 
s c i e n t i f i c  l eade r sh ip  of h igh  q u a l i t y  t h a t  would 
a s s u r e  t h e  i n s t i t u t i o n ' s  c a p a c i t y  t o  a t t r a c t  s c i e n -  
t i s t s  who would be t h e  e s s e n t i a l  foundat ion of t h e  
r e sea rch  e f f o r t .  This would embrace t h e  a b i l i t y  
t o  draw i n t o  o r a l  h e a l t h  o r i en ted  r e sea rch  young 
persons from o t h e r  b a s i c  biomedical  and p h y s i c a l  
s c i ence  d i s c i p l i n e s  who a r e  no t  now engaged i n  
d e n t a l  r e sea rch  and who may no t  now be aware o f  
some of t h e  cha l l eng ing  s c i e n t i f i c  problems i n  
t h e  f i e l d .  Where t h e r e  a r e  r e l e v a n t  e x i s t i n g  
a r e a s  o f  s p e c i a l  s t r e n g t h  i n  t h e  pa ren t  i n s t i t u -  
t i o n ,  t h e s e  could be an important  f a c t o r  i n  d e f i n -  
i n g  t h e  emphasis of  an evolv ing  organized d e n t a l  
r e sea rch  c e n t e r .  I t  would be d e s i r a b l e  t h a t  t h i s  
focus be i n  t h e  main s t ream of  t h e  advance o f  con- 
temporary r e sea rch  and s o  inc lude  d e n t i s t r y  i n  t h e  
r e sea rch  f r o n t i e r s  of t h e  h e a l t h  r e l a t e d  sc i ences .  

5. The ex i s t ence  i n  t h e  u n i v e r s i t y  of a s t r o n g  program 
of graduate  t r a i n i n g  i n  t h e  biomedical s c i ences  
which is  s p e c i f i c a l l y  respons ive  t o  t h e  problems 
of  d e n t i s t r y .  Although t h e  d e n t a l  r e sea rch  c e n t e r s  
would no t  themselves o f f e r  graduate  degrees  inde-  
pendent of  t h e  u n i v e r s i t y  departments ,  nor neces- 
s a r i l y  be r e spons ib l e  f o r  r e g u l a r  courses  of i n -  
s t r u c t i o n ,  they  would se rve  impor tan t ly  a s  a c t i v e  
p a r t i c i p a n t s  i n  t h e  t r a i n i n g  of s c i e n t i s t s  w i t h  
i n t e r e s t s  r e l e v a n t  t o  o r a l  biology and d e n t i s t r y .  

6. A s t a b l e  and con t inu ing  admin i s t r a t ive  s t r u c t u r e  
i n  t h e  u n i v e r s i t y  t h a t  p rovides  assurance of long- 
term c o n t i n u i t y  of t h e  organized r e sea rch  e f f o r t s  
r e l a t i v e  t o  d e n t a l  h e a l t h .  There should be a 
formal  i n s t i t u t i o n a l  commitment t o  make r e sea rch  
r e l e v a n t  t o  d e n t i s t r y  and o r a l  biology a s t a b l e  
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7. 

program of t h e  i n s t i t u t i o n ,  even though personnel  
might be s u b j e c t  t o  s u b s t a n t i a l  tu rnover .  The 
p a r e n t  i n s t i t u t i o n  must have t h e  capac i ty  t o  guide 
the d i r e c t i o n  of t h e  organized r e sea rch  u n i t  s o  a s  
t o  ensure t h a t  i ts c a t e g o r i c a l  purpose w i l l  be pre-  
se rved .  For many i n s t i t u t i o n s ,  t h i s  may be t h e  
most d i f f i c u l t  requirement  o f  a l l .  I t ,  t h e r e f o r e ,  
i s  a p a r t i c u l a r l y  important  element of adminis t ra -  
t i v e  f e a s i b i l i t y .  

An a d m i n i s t r a t i v e  p a t t e r n  of t h e  u n i v e r s i t y  t h a t  
p rovides  freedom of  motion of  i n v e s t i g a t o r s  s o  t h a t  
they  would no t  be bound t o  a c a t e g o r i c a l  e f f o r t  i n  
which t h e i r  i n t e r e s t s  might be t r a n s i t o r y .  The 
d e n t a l  r e sea rch  i n s t i t u t e  t h u s  r e q u i r e s  a s e t t i n g  
t h a t  would al low a s c i e n t i s t  t o  e n t e r  it when h i s  
own i n t e r e s t s  a p p r o p r i a t e l y  b r i n g  him t h e r e ,  and 
t o  r e t u r n  t o  t h e  i n s t i t u t i o n a l  base of t h e  univer -  
s i t y  which is, i n  f a c t ,  t h e  foundat ion of  t h e  ef-  
f o r t s  i n  a l l  h e a l t h  r e l a t e d  r e sea rch .  

8. The conduct of a d e n t a l  r e sea rch  program t h a t  is 
su f  f i c  i e n t l y  comprehensive t o  p a r t i c i p a t e  e f f e c t i v e -  
l y  i n  r e sea rch  and t r a i n i n g  beyond t h a t  i d e n t i f i e d  
s t r i c t l y  wi th  c l i n i c a l  o r  appl ied  d e n t a l  problems. 
The d e n t a l  r e sea rch  i n s t i t u t e s  should se rve  t h e  
genera l  development of  h e a l t h  r e l a t e d  r e sea rch  
c a p a b i l i t y  i n  t h e  u n i v e r s i t y  a s  w e l l  a s  t h e  f i e l d  
of d e n t i s t r y .  For example, i f  t h e  broad sphere of 
epidemiology and biometry were no t  adequately rep-  
resented  i n  a u n i v e r s i t y ,  t h e  d e n t a l  r e sea rch  ten- 
t e r  could focus on such a development and s o  con- 
t r i b u t e  t o  t h e  o v e r a l l  h e a l t h  r e sea rch  capac i ty  of 
t h e  u n i v e r s i t y  a s  w e l l  a s  serve t h e  c a t e g o r i c a l  
o b j e c t i v e s  of d e n t a l  r e sea rch .  '' 

I t  is intended t h a t  t h e s e  d e n t a l  r e sea rch  c e n t e r s  

should ope ra t e  a t  an annual budget of  $3 t o  $5 m i l l i o n  p e r  

yea r .  I t  is f u r t h e r  hoped t h a t  n ine  t o  twelve of t h e s e  ten- 

ters  be e s t a b l i s h e d .  One of the f i rs t  s e t  up is a t  North Caro- 

l i n a ,  s p e c i a l i z i n g  i n  t h e  theme of growth and development a s  

app l i ed  t o  d e n t a l  r e sea rch .  The s e l e c t i o n  procedure is s t r i c t  

and thorough. Informal  conve r sa t ions ,  review by a s tudy  sec- 

t i o n ,  use of o u t s i d e  c o n s u l t a n t s ,  s i t e  v i s i t s ,  pre-proposals ,  

in te rv iews  wi th  t h e  p r e s i d e n t ,  t h e  v i ce -p res iden t ,  t h e  admin- 
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i s t r a t i o n  of t h e  u n i v e r s i t y ,  t h e  formation of an o p e r a t i n g  and 

a p o l i c y  committee on t h e  campus a r e  a l l  necessary prerequi -  

s i t e s  before  t h e  es tab l i shment  of a d e n t a l  r e sea rch  c e n t e r .  

I n  a d d i t i o n ,  t h e r e  is cont inuous monitor ing of t h e  progress  

a s  t h e  g r a n t  per iod  proceeds.  I t  i s  expected t h a t  each of t h e  

c e n t e r s  w i l l  be funded f o r  a f ive-year  pe r iod ,  a f t e r  which 

t i m e  t h e  r e sea rch  w i l l  be supported by t h e  i n s t i t u t i o n  and by 

o t h e r  g r a n t s .  

The f i v e  c e n t e r s  now funded, i n  va r ious  s t a g e s  of de- 

velopment, a r e  a t  t h e  Univers i ty  of North Caro l ina ,  t h e  Uni- 

v e r s i t y  of Pennsylvania,  t h e  Univers i ty  o f  Michigan, t h e  Uni- 

v e r s i t y  of Washington and t h e  Univers i ty  of  Alabama. Other 

proposa ls  which a r e  pending ruii t h e  number t o  a p o s s i b l e  

twelve.  

The monitor ing procedure on t h e s e  g r a n t s  is about  as  

thorough a s  any developed f o r  oversee ing  t h e  performance of  

i n t e r d i s c i p l i n a r y  r e sea rch  f o r  t h e  government. 

is made p o s s i b l e  i n  p a r t  by t h e  s i z e  of t h e  grants--$3 t o  $5 

m i l l i o n  pe r  yea r .  This allows, of cour se ,  t h e  assignment of  a 

group of i n d i v i d u a l s  who can  c l o s e l y  fo l low progress  made a t  

each i n s t i t u t i o n .  

Such a t t e n t i o n  

F. Department of  T ranspor t a t ion  
Hous in,n -__I and l l rban  Development 

Univers i ty  Research and Tra in ing  Grants 

The a d m i n i s t r a t o r  i n  nominal charge of t h i s  program is 

John Dupree (963-4206). (Actual ly  a t  p r e s e n t  t h e r e  is no 

s i n g l e  person i n  charge of t h i s  p a r t i c u l a r  program.) Under 
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t h i s  program g r a n t s  may be made t o  pub l i c  and p r i v a t e  non- 

p r o f i t  i n s t i t u t i o n s  of  h igher  educa t ion  t h a t  o f f e r  advanced 

t r a i n i n g  i n  some o r  a l l  of t h e  fo l lowing  f i e l d s :  economics, 

s o c i a l  s c i e n c e s ,  engineer ing ,  p h y s i c a l  s c i ences ,  l a w ,  a r c h i -  

t e c t u r e ,  urban and r e g i o n a l  p lanning ,  p o l i t i c a l  s c i e n c e ,  bus i -  

ness  admin i s t r a t ion  and pub l i c  admin i s t r a t ion .  O f  p a r t i c u l a r  

i n t e r e s t  i s  t h e  r e sea rch  p o r t i o n  of t h e  program. This program 

seems t o  be aimed r a t h e r  d i r e c t l y  a t  sponsoring i n t e r d i s c i p l i -  

nary r e sea rch  i n  a r e a s  p e r t i n e n t  t o  urban t r a n s p o r t a t i o n  prob- 

lems. I n  t h e  eva lua t ion  procedure f o r  programs t o  be sponsored 

by t h e  Department of T ranspor t a t ion  and HUD j o i n t l y ,  p r e f e r -  

ence is g iven  t o  t h e  programs which involve  more than  one d i s -  

c i p l i n e .  Examples include such t o p i c s  as bus iness  management, 

law, economics, engineer ing ,  a r c h i t e c t u r e  and p o l i t i c a l  sc i -  

ence.  The o b j e c t i v e s  of t h e  program a r e  t o  promote r e sea rch  i n  

urban t r a n s p o r t a t i o n  problems, develop new approaches,  t r a i n  

persons i n  t h e  ope ra t ion  and management of  t r a n s p o r t a t i o n  sys-  

t e m s  and induce s t a t e s ,  l o c a l i t i e s  and p r i v a t e  indus t ry  t o  

h e l p  i n  tlie s o l u t i o n  of t hese  problems. 

There a r e  s e v e r a l  a r e a s  which have been d e l i n e a t e d  as 

appropr i a t e  f o r  r e sea rch .  These a r e :  "(1) des ign  and func- 

t i o n i n g  of urban t r a n s i t  systems; (2) des ign  and func t ion ing  

of urban roads  and highways; (3) i n t e r r e l a t i o n s h i p  between u r -  

ban and i n t e r u r b a n  t r a n s p o r t a t i o n ;  (4) r o l e  of t r a n s p o r t a t i o n  

i n  urban p lanning;  (5) pub l i c  preference  i n  t r a n s p o r t a t i o n ,  

bo th  f o r  u se r s  and non-users;  (6)  economic a l l o c a t i o n  of  t r a n s -  

p o r t a t i o n  r e sources ;  (7) t h e  l e g a l ,  f i n a n c i a l ,  engineer ing  and 
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a e s t h e t i c  a s p e c t s  of urban t r a n s p o r t a t i o n ;  (8) urban growth 

problems a s  r e l a t e d  t o  t r a n s p o r t a t i o n ;  (9) t h e  impact of  t r a n s -  

p o r t a t i o n  on t h e  phys ica l ,  economic and c u l t u r a l  i s o l a t i o n  o f  

disadvantaged groups; (10) problems of major a c t i v i t y  c e n t e r s ;  

and (11) t h e  problems of new t r a n s p o r t a t i o n  systems posed by 

t h e  p o l i t i c a l  and economic s t r u c t u r e  of c i t y  governments. " 

The t r a i n i n g  p a r t  of t h e  program o f f e r s  graduate  fe l lowships  

t o  those  employed i n  managerial ,  t e c h n i c a l  and p r o f e s s i o n a l  

p o s i t i o n s  - 
During t h e  f i rs t  year  of  ope ra t ion  t h i s  program was 

funded a t  $1.14 m i l l i o n ,  b u t  t h i s  yea r - - tha t  is, f i s c a l  1970-- 

it w i l l -  be funded a t  $3 m i l l i o n .  To t h i s  p o i n t  it has been a 

j o i n t  Department of Transportation-Housing and Urban Develop- 

ment ope ra t ion ,  b u t  t h a t  may be  changing s o  t h a t  it is spon- 

sored  completely by t h e  Department of T ranspor t a t ion .  

t h e  f i r s t  year  g r a n t s  were made t o  seven i n s t i t u t i o n s  of high- 

e r  l ea rn ing .  This year  t h e r e  a r e  n ine t een  u n i v e r s i t i e s  funded. 

The fo l lowing  list (Figure 2)  shows which u n i v e r s i t i e s  t h e s e  

a r e  and what t h e  d i s t r i b u t i o n  of  money is between t h e  Depart- 

ment of T ranspor t a t ion  and HUD. 

During 

I n  gene ra l ,  t h i s  program resembles very  much t h e  

mission-oriented block g r a n t  programs descr ibed  i n  prev ious  

s e c t i o n s .  While it is t o o  e a r l y  t o  e v a l u a t e  r e s u l t s  o f  t h i s  

program, it would seem t h a t  it is meeting wi th  some f a i r  suc-  

c e s s .  
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FY 1969 T R A I N I N G  PROGRAMS 

(Combined S e c t i o n  1 0  and 11) 

Funding 

Grantee -Applicant UM TA 

Texas A D l  15,000 
UCLA 75,000 
Carnegie-Mellon Univers i ty  125,000 
Unive r s i ty  of P i t t s b u r g h  
Univers i ty  of C a l i f o r n i a  

(Berkeley) 180,000 
Syracuse Un ive r s i ty  50,000 
Un ive r s i ty  of  Pennsylvania 163,000 
Massachuset ts  I n s t i t u t e  of  

Techno logy 160,000 
Vi rg in i a  Polytechnic  

I n s t i t u t e  
Consortium of  U n i v e r s i t i e s  

of  Washington Metropol i tan  
A r e  a 62,500 

F lo r ida  S t a t e  Univers i ty  62,500 
Polytechnic  I n s t i t u t e  of 

Brooklyn 65,000 
Univers i ty  of Minnesota 75,000 
Un ive r s i ty  of Oklahoma 32,500 
Unive r s i ty  of Washington 62,500 
Georgia I n s t i t u t e  of 

Technology 125,000 
I l l i n o i s  I n s t i t u t e  of  

Technology 125,000 
Northwestern Univers i ty  125,000 
Unive r s i ty  of  Missour i  

( a t  Rol la)  75,000 

HUD 

125,000 

125,000 

100,000 

40,000 

62,500 
62,500 

65,000 
75,000 
32,500 
62,500 

T o t a l  

15,000 

125,000 
125,000 

200,000 

180,000 
150,000 
163,000 

160,000 

40,000 

125,000 
125,000 

130,000 
150,000 

65,000 
125,000 

125,000 

125,000 
125,000 

75 .OOO 

Figure 2 
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G .  Department - of  Transpor t a t ion  

Department of High Speed Ground Transpor ta t ion  

The a d m i n i s t r a t o r  i n  charge of t h i s  program is Mr. Ed- 

ward Ward (962-8533). This  program is one i n  which t h e  uni -  

v e r s i t y  dec ides  upon a theme of r e sea rch  and t h e n  i n t e g r a t e s  

s e v e r a l  p r o j e c t s  i n t o  t h a t  theme, apply ing  r e s u l t s  of t h e  re- 

sea rch  t o  t h e  needs o f  t h e  Department of Transpor ta t ion .  A t  

p r e s e n t  MIT is supported a t  a l e v e l  of $300,000 a yea r ,  t h e  

p r i n c i p a l  i n v e s t i g a t o r  be ing  W .  S e i f e r t .  With t h i s  $300,000 a 

y e a r ,  twelve s e p a r a t e  i n v e s t i g a t o r s  a r e  coordinated by SeiTert. 

The funding per iod  is f o r  a yea r  and a t  t h a t  t i m e  t h e  proposa l  

is  reviewed wi th  t h e  oppor tuni ty  f o r  e i t h e r  p a r t y  t o  e l imina te  

any of t h e  p i eces  on t h e  b a s i s  of  t h e i r  r e l a t i o n s h i p  and con- 

t r i b u t i o n s  t o  t h e  theme a r e a .  

I n  a d d i t i o n  t o  t h e  $300,000 p e r  yea r  g r a n t  a t  MIT, t h e r e  

has been i n  t h e  p a s t  a $200,000 p e r  year  e f f o r t  a t  Renssalear  

Polytechnic  I n s t i t u t e  and sma l l e r  g r a n t s  t o  t h e  Univers i ty  of 

I l l i n o i s  and Carnegie-Mellon. I n  gene ra l  t h e  o t h e r  suppor t ,  

t h a t  is on a p r o j e c t  b a s i s ,  i s  by t h e  r f p  r o u t e  and n o t  many 

u n i v e r s i t i e s  have become involved.  

The usua l  mode of ope ra t ion  is by t h e  one-year c o n t r a c t  

wi th  a r e p o r t  a t  t h e  end of t e n  months, a one-month t i m e  t o  

review t h e  r e s u l t s  by t h e  Department of T ranspor t a t ion  and an- 

o t h e r  month t o  pub l i sh  r e s u l t s  and/or w r i t e  a new proposal .  

This can,  i n  some cases, lead  t o  a two-month s h u t  down i n  r e -  

s ea rch  which, a f t e r  confidence is e s t a b l i s h e d  between t h e  De-  

partment of T ranspor t a t ion  and t h e  i n v e s t i g a t o r s ,  may be e l i m i -  

nated.  
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( I n  a d d i t i o n  t o  t h i s ,  a group i n  t h e  Department of High 

Speed Ground Transpor ta t ion  has worked wi th  t h e  Langley NASA 

wind t u n n e l  and has  become involved t h e r e ,  predominantly i n  

t h e  aerodynamics of some of t h e  t r a n s p o r t a t i o n  veh ic l e s . )  

I n  some senses  t h e  ope ra t ion  as run  i n  t h i s  p a r t i c u l a r  

case  resembles a s o r t  of c r o s s  between t h e  o n - s i t e  agency ex- 

t e n s i o n  and t h e  mission-oriented block g r a n t  concepts .  

gene ra l  a r e a s  of r e sea rch  a r e  developed by t h e  Department of 

T ranspor t a t ion  and t h e  p i eces  a r e  f i t t e d  i n t o  it by t h e  univer-  

s i t y  group, 

The 

I!. - The Nat iona l  I n s t i t u t e  of Law Enforcement 
- and Criminal  J u s t i c e  

The d i r e c t o r  of t h i s  u n i t  is D r .  Henry Ruth (386-3306) .  

This u n i t  was s t a r t e d  i n  October, 1968. D r .  Ruth has been 

d i r e c t i n g  it only s i n c e  Narch of t h i s  yea r .  

year  t h e i r  budget was $ 3  m i l l i o n  and almost none of t h i s  went 

t o  u n i v e r s i t i e s .  

m i l l i o n ;  a r eques t  t h a t  has  been reduced by Congress t o  $7.5 

m i l l i o n  i n  one branch while  t h e  v e r d i c t  is stil.1 ou t  i n  t h e  

o t h e r  - 

During t h i s  f i s c a l  

Next yea r  t h e i r  budget r e q u e s t  was f o r  $20.9 

O f  some i n t e r e s t  i n  i n t e r d i s c i p l i n a r y  r e sea rch  is t h e  

means by which p r o j e c t  Acorn was developed. Here awards were 

made of $5,000 each p l u s  overhead. 

f o r  a program t o t a l  of perhaps $350 ,000 .  

asked t o  submit proposa ls  t o  be judged and t h e  proposals  were 

judged by a pane l  of e igh teen  rev iewers .  Each proposal  was 

reviewed by two reviewers  chosen from t h e  panel .  They rece ived  

F i f t y  such awards were made, 

I n v e s t i g a t o r s  were 

many proposa ls  of va ry ing  q u a l i t y  and some of t h e s e  g r a n t s  went 
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t o  u n i v e r s i t i e s .  They a l s o  have twenty graduate  fe l lowships  

which a r e  awarded a t  s e l e c t e d  schools  i n  s e l e c t e d  a r e a s .  If 

t h e i r  p re sen t  p lanning  cont inues ,  they  p l an  t o  i n s t i t u t e  t h r e e  

o r  more i n t e r n s h i p s  i n  Washington a t  t h e  I n s t i t u t e .  

Because o f  t h e i r  u n c e r t a i n t y  of  budget between t h e  

$7.5 m i l l i o n  and $20.9 m i l l i o n  f i g u r e  t h e i r  program f o r  next  

year  is obviously q u i t e  undefined . 
I. Mousing -I__ and Urban Development 

Urban Planagement Ass is tance  Adminis t ra t ion  

The d i r e c t o r  of t h i s  d i v i s i o n  is  Melvin Wachs, whose 

t i t l e  i s  Di rec to r  o f  t h e  Community Development Tra in ing  Divi-  

s i o n  (755-6170). The t h i n k i n g  behind t h e  development o f  t h i s  

program is  t h a t  t h e r e  is an almost t o t a l  l a c k  of  s k i l l e d  people 

wi th  a background capable  of  meeting and f i n d i n g  s o l u t i o n s  t o  

complex urban problems. What has  been at tempted is t o  get up 

such t r a i n i n g  programs. To accomplish t h i s  end programs have 

been s e t  up t o  c r e a t e  new courses  and c u r r i c u l a  which eventu- 

a l l y  might l ead  t o  a degree.  

and Urban Development Department has ,  i n  a sense ,  designed a 

curr iculum which w i l l  produce people who a r e  equipped t o  t a c k l e  

t h e  problem. Subsequently,  u n i v e r s i t i e s  who a r e  i n t e r e s t e d  i n  

o f f e r i n g  t h i s  curr iculum may do so .  It  may use i t s  own s t a f f ,  

o r  may h i r e  o u t s i d e  c o n s u l t a n t s ,  s o  e x p e r t s  i n  t h e  f i e l d  can 

be involved.  

I n  o r d e r  t o  do t h i s ,  t h e  Housing 

There is no funding t o  t h e  u n i v e r s i t y  t o  do t h i s .  Bu t ,  

i f  t h e  u n i v e r s i t y  does undertake t o  o f f e r  such c u r r i c u l a ,  t h e  

s t u d e n t s  w i l l  be suppl ied  by t h e  governmental u n i t s  s eek ing  
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t r a i n e d  people.  I n  a d d i t i o n  s t u d e n t s  w i l l  be suppl ied  not  on- 

l y  by Federa l  and municipal governments, b u t  through endorse-  

ment of t h e  programs by p r o f e s s i o n a l  a s s o c i a t i o n s .  

v e r s i t y  pays f o r  t h e  o f f e r i n g  o f  tbese courses through a charge 

of $40 per  s emes te r  hour c r e d i t  f e e .  

t i c i p a n t s  have included Southern I l l i n o i s  ( the Edwardsvi l le  

campus); Univers i ty  of  Tulsa ;  Univers i ty  of Oklahoma; and t h e  

Univers i ty  of Michigan, The s t u d e n t s  f o r  t h e  program may be 

paid t o  t a k e  t h e  program. 

degree c r e d i t s  a t  a reduced, or a t  no, c o s t  t o  themselves and 

become more e x p e r t  i n  t h e i r  chosen f i e l d .  The program has 

been operated a t  t h e  high schoo l  and c o l l e g e  l e v e l  and a t tempts  

a r e  now be ing  made t o  undertake a p o s t d o c t o r a l  program. 

The uni -  

To d a t e  u n i v e r s i t y  par-  

I n  t h i s  way they  can accumulate 

This program does not  a t tempt  t o  sponsor  i n t e r d i s c i p l i -  

nary r e sea rch ,  b u t  does a t tempt  t o  c r e a t e  what amounts t o  i n -  

t e r d i s c i p l i n a r y  c u r r i c u l a .  A s  such it does not  f a l l  completely 

w i t h i n  t h e  d i s c u s s i o n  of t h i s  paper .  

J. Department of Labor -- 
Off ice  of Manpower Research 

The man involved h e r e  i s  Sheridan Maitland (393-5368) .  

D r .  Rosen is  head of  t h e  Office of  Manpower Research. 

While manpower t r a i n i n g  i n  t h e  Labor Department runs 

about $2 b i l l i o n  p e r  yea r ,  r e s e a r c h  a c t i v i t i e s  a r e  funded a t  

only about $2.6 m i l l i o n  pe r  yea r .  

year  is  f o r  $6  m i l l i o n ,  b u t  t h e  out look is not  b r i g h t .  The 

r e sea rch  is  c a r r i e d  out  through c o n t r a c t s  on an u n s o l i c i t e d  

b a s i s .  Nost of  t h e  work is done wi th  u n i v e r s i t i e s .  It  is  

The budget r e q u e s t  for t h i s  
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p o s s i b l e ,  however, t o  work wi th  prof i ts ,  non-prof i t s  , ind iv idu-  

a l s ,  e tc . ,  i f  t h e  occasion p r e s e n t s  i t s e l f .  Usually,  though, 

t h e  r e sea rch  is  funded a s  a p r o j e c t  g r a n t  t o  a u n i v e r s i t y .  I n  

a d d i t i o n  t o  t h e  $2.6 m i l l i o n  t h e r e  is an a d d i t i o n a l  one m i l -  

l i o n  which may be spen t  i n  any one of t h r e e  ways. The f i rs t  

of t h e s e  is suppor t  o f  graduate  s t u d e n t s  working on t h e s e s ;  

suppor t  through t h i s  runs about  $6,000 p e r  yea r  per  s t u d e n t  

s t i p e n d  p l u s  c o l l e g e  allowance. The second is  t h e  sma l l  re- 

s e a r c h  g ran t  t o  p o s t d o c t o r a l  s c h o l a r s  f o r  innovat ive  s t u d i e s ,  

development of  r e sea rch  des igns ,  and major s t u d i e s  of manpower 

problems. 

suppor t  and go t o  an i n v e s t i g a t o r  on a c o l l e g e  f a c u l t y .  There 

a r e  n ine t een  r e sea rch  p r o j e c t  g r a n t s  a c t i v e  a t  t h e  moment and 

f o r t y - t h r e e  d i s s e r t a t i o n  g r a n t s  of t h e  type  suppor t ing  gradu- 

a t e  s t u d e n t s .  The t h i r d  c l a s s  of  program, and one which is of 

t h e  most i n t e r e s t  t o  i n t e r d i s c i p l i n a r y  r e sea rch ,  is  t h a t  i n -  

vo lv ing  i n s t i t u t i o n a l  g r a n t s  t o  develop new manpower r e s e a r c h  

t a l e n t  and long-term programs of  r e sea rch  on l o c a l  and region-  

a l  manpower problems. 

l e v e l  wi th  an  i n t e n t  t o  cont inue  each g r a n t  over  a th ree-year  

per iod .  Funds a r e  awarded on t h e  b a s i s  of a proposa l  from a 

p r i n c i p a l  i n v e s t i g a t o r  who i n t e g r a t e s  s e v e r a l  p i eces  of r e -  

s ea rch  i n t o  a theine a r e a .  Proposals  a r e  judged by ou t s ide  

pane l s ,  and t h i s  year  t h e r e  a r e  seven of t h e s e  programs i n  ex- 

i s t e n c e .  I iolders of t h e s e  programs inc lude  At l an ta  Un ive r s i ty ,  

Iowa S t a t e  Un ive r s i ty ,  Univers i ty  of Maine, North Caro l ina  

These g r a n t s  range from $10,000 t o  $15,000 annual  

These ope ra t e  a t  about  $7S,OOO annual  
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S t a t e  Univers i ty  , Oklahoma S t a t e  Univers i ty  , Temple, V i rg in i a  

S t a t e  and Vi rg in i a  S t a t e  a t  Norfo lk .  I n  t h e  compet i t ion ,  t h e  

Office of PIanpower Research rece ived  seventy  o r  e igh ty  propos- 

a l s  f o r  t h e  seven awards made. 

a d d i t i o n a l  t h r e e  programs a t  u n i v e r s i t i e s ,  f o r  a t o t a l  of t e n .  

This yea r  they  hope t o  add an  

I n  a d d l t i o n  t o  t h i s  program t h e  Manpower Research O f -  

f i c e  a l s o  gets t r a n s f e r  funds from t h e  S o c i a l  S e c u r i t y  Admin- 

i s t r a t i o n ,  from OEO i n  connect ion wi th  t h e  work i n c e n t i v e  pro- 

gram, t o  an amount of $1 mi l l ion .  These funds a r e  used i n  t h e  

r e sea rch  phase of programs of i n t e r e s t  t o  t h e  S o c i a l  S e c u r i t y  

Office and OEO. 

K.  Department -- of t h e  I n t e r i o r  

There are s e v e r a l  o f f i c e s  i n  t h e  Department of t h e  In-  

t e r i o r  which sponsor  r e sea rch  which might be c a l l e d  of an i n -  

t e r d i s c i p l i n a r y  na ix re .  While they  do n o t  have any i n t e r d i s -  

c i p l i n a r y  programs des igna ted  a s  such,  va r ious  programs of t h e  

Office of Water Resources,  t h e  Federa l  Water P o l l u t i o n  Cont ro l  

and t h e  Office of S a l i n e  Water do suppor t  i n t e r d i s c i p l i n a r y  

r e sea rch .  Plans a r e  under way, however, t o  develop on a more 

formal  b a s i s  t h e  approach t o  i n t e r d i s c i p l - i n a r y  research .  

I n  pass ing ,  one unique program which has  been sponsored 

by "she F ishery  and Wi ld l i f e  Sec t ion  of t h e  Department of t h e  

I n t e r i o r  involves  t h e  suppor t  o f  an i n d i v i d u a l ,  a s e n i o r  i n -  

v e s t i g a t o r ,  who t eaches  on a u n i v e r s i t y  campus. This suppor t  

is f o r  $40,000 p e r  yea r  t o  t h e  u n i v e r s i t y ,  which suppor t s  t h e  

s e n i o r  i n v e s t i g a t o r  and two graduate  s t u d e n t s .  This  program 

was s t a r t e d  over  for ty-one  yea r s  ago and, accord ing  t o  I n t e r i o r ,  
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over 5,000 people have been exposed t o  t h e  problems of  f i s h -  

e r i e s  and w i l d l i f e  through t h i s  program. 

I n t e r i o r  is, i n  t h e  f u t u r e ,  going t o  face many prob- 

lems r e q u i r i n g  i n t e r d i s c i p l i n a r y  r e sea rch  a c t i v i t i e s .  E a r l i e r  

i n  t h e  paper  t h e  problem of t h e  r e l a t i v e  e x t i n c t i o n  of t h e  had- 

dock i n  t h e  North A t l a n t i c  was r e f e r r e d  t o .  Equally l a r g e  a r e  

t h e  problems involv ing  t h e  in l and  l a k e s  and t h e  source of f i s h  

which can t h r i v e  i n  those  wa te r s ,  and t h e  gene ra l  problem of 

e s t a b l i s h i n g  an equ i l ib r ium ecology i n  those  a r e a s .  Formal 

p lans  f o r  programs a r e ,  however, i n  a pre l iminary  s t a g e .  

A good r e fe rence  p o i n t  f o r  developing programs i n  t h e  

Department of t h e  I n t e r i o r  is  D r .  Gordon E v e r e t t ,  who is  s t a f f  

a s s i s t a n t  t o  t h e  A s s i s t a n t  S e c r e t a r y  of t h e  I n t e r i o r  f o r  Water 

Qual i ty  and Research, Department of t h e  I n t e r i o r .  H i s  phone 

nutnber is 343-9495. For t h e  t h r e e  elements named above, people 

who understand t h e  n a t u r e  of  t h e  programs a r e :  (1) Office of 

Water Resources Research, Dr. Gordon E v e r e t t ;  (2) f o r  t h e  

Federa l  Water P o l l u t i o n  Cont ro l ,  Dr. David Stephan; and (3) 

f o r  t h e  Off ice  of S a l i n e  Water, D r .  W.  Sherman Gillam. 

L. Of f i ce  of Educati.on 

Basic  Research i n  Education 

The man r e spons ib l e  f o r  t h i s  program is D r .  L. Goebel 

(963-4720). 

This program is  a r e l a t i v e l y  new one and runs abour $2  

m i l l i o n  pe r  yea r .  I t  is  conducted o u t  of t h e  b a s i c  r e sea rch  

s e c t i o n  of t h e  Office of Education. Grants under t h e  program 

u s u a l l y  run a t  t h e  $40,000 t o  $50,000 per  y e a r  l e v e l ,  and t h e  
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aim of t h e  program is  t o  get va r ious  d i s c i p l i n e s  involved i n  

conduct ing r e sea rch  i n  conjunct ion  with t h e  more t r a d i t i o n a l  

Education Departments. I n  p a r t i c u l a r ,  one of  t h e  programrSs 

i n t e r e s t s  is t h e  b i o l o g i c a l  s i d e  of l e a r n i n g ,  i nc lud ing  psycho- 

me t r i c s ,  e tc .  I t  is an a t tempt  by t h e  Of f i ce  of Education t o  

c r e a t e  i n t e r d i s c i p l i n a r y  r e sea rch  a c t i v i t y ,  a t  l e a s t  between 

t h e  schools  of educa t ion  and t h e  rest  of t h e  u n i v e r s i t i e s .  

Because of i t s  newness, it is r e l a t i v e l y  d i f f i c u l t  t o  eva lua te  

t h e  progress  made, b u t  it does appear t o  have s o l i c i t e d  i n t e r -  

e s t  from many u n i v e r s i t i e s  and, i n  some c a s e s ,  programs show- 

ing: :promise - 
M .  The Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  

S u s t a i n i n g  Univers i ty  Program--Research 

The man i n  charge of t h e  S u s t a i n i n g  Univers i ty  Program 

Research is  Mr. Herber t  Quinn (962-4366).  

The S u s t a i n i n g  Un ive r s i ty  Program resea rch  program has ,  

i n  i t s  h i s t o r y ,  made awards f o r  m u l t i d i s c i p l i n a r y  r e sea rch  t o  

approximately f i f t y  u n i v e r s i t i e s .  These funds amour,ted t o  

about 10% of t h e  t o t a l  r e sea rch  funds provided t o  u n i v e r s i t i e s  

by NASA. They were aimed a t  i n t e r e s t i n g  and involv ing  univer -  

s i t i e s  i n  t h e  space - re l a t ed  s c i e n c e s ,  They f a l l  w i t h i n  t h e  

ca tegory  of  mission-oriented b lock  g r a n t s ,  i n  which NASA re- 

quested t h e  u n i v e r s i t i e s  t o  d e f i n e  f o r  NASA what a c t i v i t i e s  i n  

space- re la ted  r e sea rch  they  would undertake.  

which were r ece ived  were then  eva lua ted  by t h e  NASA s t a f f  and, 

where t h e  d e f i n i t i o n  of space- re la ted  r e sea rch  coincided be- 

tween t h e  agency s t a f f  and t h e  u n i v e r s i t y  personnel ,  mu l t id i s -  

The proposa ls  
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c i p l i n a r y  r e sea rch  p r o j e c t s  were funded. Typica l ly ,  a commit- 

t e e  was s e t  up a t  a u n i v e r s i t y  and t h e  committee decided on 

which p a r t i c u l a r  p r o j e c t s  con t r ibu ted  t o  t h e  o v e r a l l  space-  

r e l a t e d  theme a s  developed by t h e  u n i v e r s i t y .  

These g r a n t s  r a n  sometimes t o  q u i t e  l a r g e  d o l l a r  f i g -  

u r e s ,  b u t  were gene ra l ly  i n  t h e  range of t h e  $100,000 t o  $300,000 

annual  l e v e l .  These funds were (and a r e )  made a v a i l a b l e  t o  

t h e  u n i v e r s i t i e s  i n  a s tep- funding  technique ,  s o  t h a t  t h e  t h r e e -  

yea r  per iod  of suppor t  would be assured .  The u n i v e r s i t y  com- 

mittee was given t o t a l  d i s c r e t i o n  i n  day-to-day c o n t r o l  over  

how t o  spend t h e  funds which NASA suppl ied .  Their. respons i -  

b i l i t y  d i d  inc lude ,  though, w r i t i n g  a new proposa l  each yea r  

t o  a s su re  th ree -yea r  c o n t i n u i t y ,  and i n  t h a t  p roposa l  an  ac- 

count  of how t h e  funds f o r  t h e  previous yea r  had been spen t .  

A t  one t i m e  t h e  NASA S u s t a i n i n g  Univers i ty  Program re- 

sea rch  component was funded a t  a $15 m i l l i o n  p e r  yea r  annual  

budget.  

a consequent r educ t ion  i n  t h e  number o f  u n i v e r s i t i e s  t a k i n g  

p a r t  and i n  t h e  s i z e  of g r a n t  being awarded. Evalua t ion  of 

t h e  r e sea rch  is performed i n t e r n a l l y  by NASA personnel .  This 

has  l e d  t o  previously-mentioned problems of e v a l u a t i n g  mul t i -  

d i s c i p l i n a r y  or i n t e r d i s c i p l i n a r y  r e sea rch  aimed a t  f i v e  t o  

t e n  y e a r s  ahead by a s t a f f  which, by its very  d u t i e s ,  must be 

concerned wi th  t h e  p r e s e n t  day a c t i v i t i e s  of  t h e  Space Admin- 

i s t r a t i o n .  The f a c t  t h a t  t h e  program has decreased i n  s i z e ,  

though viewed from t h e  p o i n t  of  view of  t h e  u n i v e r s i t y  com- 

munity an6 t h e  count ry  a s  a whole it has had success ,  is an 

I t  has  now been reduced t o  $5.5 m i l l i o n  per  y e a r  w i th  



66 

example of t h e  d i f f i c u l t i e s  i nhe ren t  i n  funding and e v a l u a t i n g  

i n t e r d i s c i p l i n a r y  r e sea rch .  

p o i n t  t o  concre te  r e s u l t s  of  t h e  funding of t h e  i n t e r d i s c i p l i -  

nary r e sea rch ,  except  t h a t  a t  u n i v e r s i t i e s  throughout t h e  

count ry  t h e r e  has  been c r e a t e d  a coord ina t ing  committee which 

understands what i n t e r d i s c i p l i n a r y  r e sea rch  is ,  i f  no t  perhaps 

I t  has  been very  d i f f i c u l t  t o  

understanding how t o  implement it. Important r e sea rch  r e s u l t s  

have been achieved,  some of whose impl i ca t ions  a r e  not  as y e t  

understood. 

N ,  Others  

There a r e  undoubtedly many i n t e r d i s c i p l i n a r y  programs 

of  r e sea rch  which a r e  no t  covered i n  t h e  above l ist .  I t  is  t o  

be noted t h a t  t h e  programs of t h e  A g r i c u l t u r e  Department do 

no t  appear ,  a l though a good case  can be made t h a t  a g r i c u l t u r a l  

r e sea rch  is  ce r t a in ly  i n t e r d i s c i p l i n a r y .  They have not  been 

included because a s p e c i f i c  program f o r  caus ing  i n t e r d i s c i p l i -  

nary r e sea rch  is  n o t  i.n ex i s t ence .  This ,  perhaps,  is  a ser i -  

ous omission. I n  a d d i t i o n ,  t h e  Agency f o r  I n t e r n a t i o n a l  De- 

velopment c a r r i e s  on a program i n  i n t e r d i s c i p l i n a r y  r e s e a r c h ,  

This  c e n t e r s  on t h e  problems of  popula t ion ,  development and 

va r ious  o t h e r  i n v e s t i g a t i o n s  appropr i a t e  t o  i n t e r n a t i o n a l  con- 

s i d e r a t i o n .  A t  p r e s e n t  they  have i n t e r d i s c i p l i n a r y  g r a n t s  a t  

seventeen u n i v e r s i t i e s  supported a t  somewhere between $6 and 

$8 m i l l i o n  p e r  yea r  t o t a l .  The u n i v e r s i t i e s  involved a r e  

Tuf t s ,  Univers i ty  of North Caro l ina ,  Johns Hopkins Univers i ty ,  

Univers i ty  of Michigan, Ohio S t a t e  Univers i ty ,  Univers i ty  of 

I l l i n o i s ,  Univers i ty  of Missour i ,  Kansas S t a t e  Univers i ty ,  
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Penn S t a t e  Univers i ty ,  Univers i ty  of Tennessee, Un ive r s i ty  of 

Arizona, Univers i ty  of  Utah, Univers i ty  of Colorado, Southern 

I l l i n o i s  Univers i ty  and t h e  Univers i ty  of Rhode I s l a n d .  The 

focus of  t h e s e  problems inc lude  t h e  s tudy  of t h e  development 

of democrat ic  i n s t i t u t i o n s ,  popula t ion  problems, a g r i c u l t u r e  

i n  I n d i a ,  water  c o n t r o l  problems, t h e  economic development of  

A f r i c a ,  t h e  problems of V i e t  Nam, and f i s h e r i e s .  They, how- 

eve r ,  are no t  s t r i c t l y  speaking  i n t e r d i s c i p l i n a r y  r e sea rch  

programs of t h e  type  d iscussed  i n  t h i s  r e p o r t .  

SECTION V I  

Conclusions and Recommendations 

I n t e r d i s c i p l i n a r y  r e sea rch  invo lv ing  j o i n t  e f f o r t s  of 

p h y s i c a l  and s o c i a l  s c i e n t i s t s  is a development i n  response t o  

a r e l a t i v e l y  r e c e n t l y  f e l t  need. Its beginnings occurred per -  

haps less than  t e n  yea r s  ago. With such a r e c e n t  advent ,  it 

is  not  s u r p r i s i n g  t h a t  r e s u l t s  s o  f a r  have been less t h a n  out -  

s tanding .  Many agencies  have at tempted t o  encourage t h i s  type 

of r e sea rch  i n  many ways. This  r e p o r t  has  succeeded only i n  

s c r a t c h i n g  t h e  su r face  of d a t a  ava i lab le- -da ta  which e x i s t  , 

b u t  which have not  been compiled o r  analyzed. I n  s p i t e  of 

t h i s ,  s e v e r a l  conclusions can be drawn. These are l i s t e d  and 

d iscussed  below. 

1. The number of  i n s t i t u t i o n s  a b l e  t o  conduct i n t e r d i s c i p l i -  

nary  r e sea rch  is very sma l l  compared wi th  t h e  number of 

c o l l e g e s  and u n i v e r s i t i e s  i n  t h e  United S t a t e s .  Congress- 

man Daddario, u s ing  d a t a  compiled by t h e  s t a f f  of  t h e  
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2. 

Nat iona l  Science Foundation, es t imated  t h a t  less than  50 

u n i v e r s i t i e s  were capable  of  t h e s e  a c t i v i t i e s .  Dr. John 

S t e i n h a r t ,  of t h e  Off ice  of Science and Technology, i n  

conduct ing a s tudy  on Environmental Q u a l i t y  Programs i n  

u n i v e r s i t i e s ,  has  come t o  a s i m i l a r  conclusion.  I n  h i s  

a n a l y s i s  he appl ied  two c r i t e r i a  t o  determine which i n s t i -  

t u t i o n s  were so  equipped. These c r i t e r i a  were t h a t  t h e  

i n t e r d i s c i p l i n a r y  u n i t s  were i n  a p o s i t i o n  t o  

a )  e n t e r  i n t o  t h e  reward system ( h i r i n g ,  promotion, t e n -  

u r e ,  e t c . )  of  t h e  u n i v e r s i t y  and 

b) o f f e r  cour ses ,  i f  no t  complete c u r r i c u l a .  

These c r i t e r i a  a r e  very  r e a l i s t i c  i n  t h a t  they  s t r i k e  t o  

t h e  h e a r t  of t h e  ques t ion  of where academic "power" r e s i d e s  

i n  a u n i v e r s i t y .  ( P a r e n t h e t i c a l l y ,  he found one univer -  

s i t y  with over  150 i n s t i t u t e s ,  o r  c e n t e r s ,  which l e a d s  t o  

t h e  susp ic ion  t h a t  many of t h e s e  e x i s t  mainly on paper and 

f o r  t h e  purpose of  w r i t i n g  proposa ls  and o b t a i n i n g  g ran t s . )  

S t e i n h a r t  p o i n t s  ou t  t h a t  h i s  two c r i t e r i a  a r e  necessary ,  

b u t  c e r t a i n l y  not  s u f f i c i e n t  cond i t ions  f o r  t h e  e x i s t e n c e  

of  t h e  a b i l i t y  t o  perform i n t e r d i s c i p l i n a r y  research .  

I n t e r d i s c i p l i n a r y  r e s e a r c h  can occur only a t  i n s t i t u t i o n s  

where t h e  c e n t r a l  a d m i n i s t r a t i o n  c l e a r l y  b e l i e v e s  i n  it. 

The modes f o r  conduct ing i n t e r d i s c i p l i n a r y  r e s e a r c h  con- 

f l i c t  wi th  t h e  o r g a n i z a t i o n a l  s t r u c t u r e  of t h e  usua l  uni-  

v e r s i t y ,  and s o  c o n f l i c t s  between it and t h a t  s t r u c t u r e  

w i l l  occur .  To a l low t h e  u n i t  t o  f u n c t i o n ,  t h e  adminis t ra -  

t i o n  must o f f e r  s t r o n g  backing and occas iona l ly  come i n t o  
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c o n f l i c t  wi th  its s e n i o r  f a c u l t y  and department heads.  

3 .  The Federa l  agencies  seek ing  t o  adminis te r  and s t i m u l a t e  

i n t e r d i s c i p l i n a r y  r e sea rch  a r e  themse l v e s  d i s c i p l i n e  o r i -  

en ted .  They have grown i n  t h i s  way and a r e  adminis tered 

by those  whose t r a i n i n g  was i n  d i s c i p l i n e - o r i e n t e d  c o l l e g e s  

and u n i v e r s i t i e s .  To e f f e c t i v e l y  encourage and c a r r y  ou t  

i n t e r d i s c i p l i n a r y  programs, t h i s  f a c t  must be recognized 

and overcome. 

4.  Valuable experience wi th  va r ious  approaches has  been ac- 

cumulated over t h e  p a s t  t e n  years .  Cons i s t en t  s tandards  

of e v a l u a t i o n ,  both pre-  and p o s t ,  have no t  been developed. 

The problem of program e v a l u a t i o n  ve r sus  p r o j e c t  evalua-  

t i o n  i s  a r e c u r r i n g  and troublesome one. 

5. U n i v e r s i t i e s  a r e  changing r a p i d l y .  Very few could p r e d i c t  

t h e  na tu re  o r  magnitude of t h e  changes t h a t  have occurred 

over t h e  l a s t  t h r e e  yea r s .  The cr ies  of "relevance" and 

t h e  awareness of t h e  need f o r  s tudy  of " r e a l  world" prob- 

lems a r e  no t  un re l a t ed .  If w e  accept  t h e  premise t h a t  t h e  

development of  means t o  cons ide r  such problems is t h e  next  

s t a t e  of evo lu t ion  f o r  t h e  u n i v e r s i t y  (and government), 

t h e n  perhaps t h e  time is  r i g h t  f o r  r a p i d  progress .  

6. Tru ly  i n t e r d i s c i p l i n a r y  r e sea rch  r e q u i r e s  more than  one- 

agency coord ina t ion .  This  coord ina t ion  must involve lead-  

e r s h i p  r o l e s ,  be fo re  t h e  f a c t ,  f o r  t h e  va r ious  agencies--  

n o t  j u s t  c o l l e c t i n g  r e s u l t s  a f t e r  t h e  f a c t .  N o  mechanism 

p r e s e n t l y  e x i s t s  t o  accomplish t h i s  end. With t h e  s t a t i c  

funding  of t h e  p a s t  s e v e r a l  y e a r s ,  it is u n l i k e l y  t h a t  any 
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mul t ip l e  agency funding and admin i s t r a t ion  p a t t e r n  w i l l  

develop, un le s s  it is consc ious ly  c r e a t e d .  A t  p r e s e n t ,  

l a r g e  enough coord ina t ion  problems e x i s t  w i th in  a s i n g l e  

agency. 

7 .  C e r t a i n  v a r i a b l e s  have been experimented wi th  by va r ious  

agencies .  Among these  have been s i z e  of g r a n t ,  d u r a t i o n  

of g r a n t ,  modes of funding g r a n t s ,  monitor ing and evalua-  

t i o n  techniques ,  program d e f i n i t i o n  and o t h e r s .  Effects 

of t h e s e  v a r i a b l e s  i n  terms of r e s u l t s  have n o t  been ana- 

lyzed - 
8. I n t e r d i s c i p l i n a r y  r e sea rch  "uses" t h e  r e s u l t s  of b a s i c  re- 

sea rch ,  bu t  i n  i t se l f  may n o t  be b a s i c  research .  I t  can- 

n o t  e x i s t ,  then ,  i n  a vacuum from t h e  usua l  d i s c i p l i n e -  

o r i e n t e d  r e sea rch .  Poss ib ly  rrfunct ion-oriented" depa r t -  

ments w i l l  be e s t a b l i s h e d  i n  r ecogn i t ion  of t h i s  f a c t .  

Because of  t h e  d i f f e r e n c e s  between d i s c i p l i n e - o r i e n t e d  re- 

s e a r c h  and i n t e r d i s c i p l i n a r y  r e sea rch ,  it could be t h a t  

only u n i v e r s i t i e s  of a c e r t a i n  c r i t i c a l  s i z e  can be expec- 

t e d  t o  undertake programs of t h e  type  under cons ide ra t ion .  

With t h e s e  gene ra l  conclusions i n  mind, some recommen- 

d a t i o n s  f o r  f u r t h e r  a c t i v i t i e s  i n  t h i s  a r e a  can be developed, 

Among t h e s e  a r e :  

I_. E f f o r t s  should be made t o  d e f i n e  problems i n  a way t h a t  is 

understandable  t o  t h e  agency and t o  t h e  u n i v e r s i t y .  I t  is 

n o t  enough t o  say t h a t  we should develop programs i n  en- 

vironmental  q u a l i t y .  The t i m e  s c a l e  f o r  s o l u t i o n ,  t h e  
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scope,  t h e  resources  a v a i l a b l e  a s  r e l a t e d  t o  t i m e  a v a i l a b l e  

and scope a r e  some of  t h e  a d m i n i s t r a t i v e  ques t ions  which 

must be considered.  I n  a d d i t i o n ,  t h e  problem must be s tud -  

i e d  i n  such a way as  t o  a l low p r e d i c t i o n  of t h e  most ap- 

p r o p r i a t e  means o f  matching admin i s t r a t ion ,  funding,  and 

elements o f  u n i v e r s i t y  and government for achiev ing  suc-  

cess. Enough d a t a  e x i s t ,  i n  uncol lec ted  and unanalyzed 

form, t o  begin  t h i s  work. 

The process  of  i d e n t i f y i n g  u n i v e r s i t i e s  capable  of  respond- 

ing  t o  t h e  demands of i n t e r d i s c i p l i n a r y  r e sea rch  has  been 

r e l a t i v e l y  haphazard. Dr. S t e i n h a r t  has  i d e n t i f i e d  some 

necessary cand i t ions .  I n  Appendix A a r e  l i s t e d  some 

o t h e r s .  The need for deeper  cons ide ra t ions  of t h i s  t ype  

is ev iden t  and would be eminently va luab le  t o  both govern- 

ment and u n i v e r s i t i e s .  For t h e  government it would s impl i fy  

t h e  problem of choosing candida tes  f o r  i ts  programs. For 

t h e  u n i v e r s i t i e s ,  it would al low i n t e r n a l  e v a l u a t i o n  of 

c a p a b i l i t i e s  and show it t h e  way t o  development o f  addi-  

t i o n a l  c a p a b i l i t i e s .  Research toward t h i s  end is v i t a l l y  

needed. 

2.  

3 .  The agencies  must recognize t h e i r  d i s c i p l i n e - o r i e n t e d  make- 

up and accommodate t o  t h e  needs of t h e  next  decade. Vari-  

ous i n d u s t r i a l  l a h s  have. developed t h e  concepts  of  "matrix" 

management t o  a h igh  degree,  Impl ica t ions  o f  t hese  tech-  

niques a t  t h e  agency l e v e l  should be considered.  

4. For t h e  s h o r t  term ( l e s s  t h a n  t e n  y e a r s ) ,  p u r s u i t  of  i n t e r -  

d i s c i p l i n a r y  mission-oriented r e sea rch ,  two techniques 
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seem most l i k e l y  t o  r e s u l t  i n  success .  Which is  used de- 

pends on t h e  va r ious  f a c t o r s  d i scussed  above - -pa r t i cu la r ly  

t h e  need f o r  problem d e f i n i t i o n  and subsequent  goa l  se t -  

t i n g .  When t h i s  has  been done, t h e  most l i k e l y  r o u t e s  a r e  

t h e  two below. 

(a )  The first involves  e n t e r i n g  w i t h i n  t h e  u n i v e r s i t i e s  t o  

e s t a b l i s h  and f o s t e r  u n i t s  which can  c a r r y  o u t  i n t e r -  

d i s c i p l i n a r y  r e sea rch .  These u n i t s  must have t h e  aca- 

demic "muscle" which Dr . S t e i n h a r t  sugges t s .  They must 

f u r t h e r  have a l e a d e r  and t h e  backing  of t h e  univer -  a 

s i t y  a d m i n i s t r a t i o n ,  They must a l s o  be aware of t h e  

problem which i s  t o  be so lved ,  t h e  t i m e  s c a l e  i n  which 

it is  t o  be so lved ,  and t h e  r e sources  f o r  s o l u t i o n  

which may be expected over  t h e  nex t  f e w  yea r s .  Given 

t h e s e  c o n d i t i o n s ,  it is e n t i r e l y  p o s s i b l e  t h a t  good 

i n t e r d i s c i p l i n a r y  r e sea rch  r e l a t e d  t o  t h e  r e a l  prob- 

lems of our  day c a n  be c a r r i e d  o u t  a t  t h e  u n i v e r s i t y .  

The problem l ies only i n  t h e  number of  u n i v e r s i t i e s  

which a r e  w i l l i n g  and a b l e  (or have t h e  a b i l i t y )  t o  

secu re  t h e s e  c o n d i t i o n s  r e f e r r e d  t o  above. 

(b) The a l t e r n a t e  approach, i f  t h e  problem s o l u t i o n  is  

v i t a l  and i f  t h e  de l ay  t ime n e c e s s i t a t e d  by t h e  deve l -  

opment of appropr i a t e  numbers of groups a t  u n i v e r s i -  

t i e s  is excess ive  i n  terms of t h e  s o l u t i o n  t i m e  ac- 

c e p t a b l e  t o  s o c i e t y ,  involves  t h e  s e t t i n g  up, a d j a c e n t  

t o  u n i v e r s i t i e s ,  o f  agency o n - s i t e  ex tens ions  o r  non- 

p r o f i t  o rgan iza t ions .  These o n - s i t e  ex tens ions  o r  
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non-prof i t  o rgan iza t ions  should aga in  have a c l e a r l y  

defined problem t o  a t t a c k .  They should f u n c t i o n  i n  

such a way t h a t  they  c a n  u t i l i z e  t h e  resources  of  t h e  

u n i v e r s i t y  i n  terms of  people ,  thoughts  and a t  some 

times equipment, and i n t e g r a t e  t h e  r e s u l t s  ob ta ined ,  

through use  of t h e i r  s t a f f ,  i n t o  s o l u t i o n s  of t h e  prob- 

, lems which a r e  t h e i r  r e s p o n s i b i l i t y .  I n  s e t t i n g  up 

such u n i t s  it i s  e v i d e n t  t h a t  t h e r e  must be a c l e a r  

unders tanding  of what t h e s e  u n i t s  w i l l  do w i t h  r e s p e c t  

t o  t h e  a c t u a l  u n i v e r s i t y  i t s e l f .  Hopeful ly ,  s t u d e n t s  

can  work t h e r e .  Hopeful ly ,  f a c u l t y  w i l l  be employed. 

But t h e s e  agency o n - s i t e  ex tens ions  or  non-p ro f i t s  a r e  

c e r t a i n l y  n o t  s u b s t i t u t e s  f o r  t h e  e d u c a t i o n a l  i n s t i t u -  

t i o n s .  They should n o t  be thought  of  a s  degree-  

g r a n t i n g  i n s t i t u t i o n s  i n  any sense .  They should be 

thought  of a s  ways t o  expose s t u d e n t s  t o  t h e  r e a l  prob- 

lems of t h e  world.  S tudents  and f a c u l t y  having s e e n  

t h e s e  c a n  t h e n  develop t h e i r  t a l e n t s  i n  such a way 

t h a t  t hey  can  make approaches t o  t h e  complex problems 

be ing  f aced  by s o c i e t y  today. Over t h e  long  run  it 

would be hoped t h a t  t h e  f a c u l t y  and t h e  s t u d e n t s  would 

t r igger  a d i f f u s i o n  process  i n t o  t h e  u n i v e r s i t i e s  w i t h  

t h e  r e s u l t  t h a t  many, many more i n s t i t u t i o n s  would 

equip themselves t o  undertake programs of t h e  s o r t  s o  

necessary i n  s o l v i n g  t h e  problems of t h e  f u t u r e .  



APPENDIX A* 

Some General Considerat ions on 
Awarding I n t e r d i s c i p l i n a r y  Grants 

I n  t h e  process  of dec id ing  t o  whom t o  award g r a n t s  

s t r u c t u r e d  a s  a r e  t h e  M u l t i d i s c i p l i n a r y  Grants (MDG) under t h e  

NASA S u s t a i n i n g  Univers i ty  Program it appears  t h a t  t h e r e  e x i s t s  

almost a check l i s t  of f a c t o r s  which could be used t o  d e t e r -  

mine whether a p rospec t ive  program w i l l  prove s u c c e s s f u l ,  The 

answers t o  ques t ions  on t h i s  check l i s t  might a l s o  be used,  

i f  they  were asked over a per iod  of a f e w  y e a r s ,  t o  eva lua te  

progress  much a s  a PERT c h a r t  is used. This  ques t ion ing  a l -  

ways would bea r  i n  mind t h a t  "success" he re  r e f e r s  t o  success  

i n  responding t o  NASA's mission i n  an a d m i n i s t r a t i v e  sense .  

I n  p a r t i c u l a r  t h i s  success means t h a t  t h e  u n i v e r s i t y  

w i l l  undertake i n t e r d i s c i p l i n a r y  r e sea rch  i n  a s u b j e c t  a r e a  or 

areas  of i n t e r e s t  t o  NASA. The check l i s t  could be extended 

and expanded. For example, it should he extended t o  c r i t i c a l  

s c i e n t i f i c  e v a l u a t i o n  of bo th  t h e  work performed and its con- 

nec t ion  wi th  what NASA plans  t o  be under tak ing  i n  t h e  f u t u r e  

development of i ts mission.  A l l  t h a t  t h i s  cfIeck l i s t  hopes t o  

determine,  i n  a g ross  way, i s  t h e  admin i s t r a t ive  and i n t e l l e c -  

t u a l  matur i ty  a t  t h e  t i m e  NASA awards a g r a n t  and as t ime pro- 

ceeds subsequent t o  t h e  g r a n t .  If t h e  matur i ty  does n o t  e x i s t ,  

good work a t  a u n i v e r s i t y  which t a k e s  p l ace  i n  s p i t e  of  a sys -  

t e m ,  r a t h e r  t han  because of it, tends  t o  be done by sepa ra t ed  

* Appendix A is added a s  an o p e r a t i o n a l  guide t o  some of t h e  
f a c t o r s  a f f e c t i n g  the  u n i v e r s i t y ' s  a b i l i t y  t o  perform i n t e r -  
d i s c i p l i n a r y  r e sea rch  * 
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i n d i v i d u a l s  r a t h e r  t h a n  be i n t e r d i s c i p l i n a r y  i n  na tu re .  When 

t h e  c o n d i t i o n s  a r e  r i g h t ,  t h i s  use  of i n d i v i d u a l s  w i t h  a spe-  

c i a l  competence makes sense ,  b u t  it does n o t  lead  t o  c o l l e c -  

t i v e  e f f o r t s  i n  i n t e r d i s c i p l i n a r y  a r e a s .  

Below, t h e  check l ist  has  been d iv ided  i n t o  f o u r  a r e a s  

i n  which t h e r e  i s  admi t ted ly  much over lap .  They a r e :  

(1) Financ i a  1 

(2) Adminis t ra t ive  

(3) I n t e  l l e c t u a  1 

(4) Adminis t ra t  i v e - i n t e l l e c t u a l  

The s p e c i f i c  f a c t o r s  a l l  have an  a d m i n i s t r a t i v e  c a s t ,  

however. The c a t e g o r i z i n g  is  a l s o  q u i t e  a r b i t r a r y .  While a l l  

t h e  ques t ions  r a i s e d  can be pursued t o  g r e a t e r  depth  and ex- 

panded i n t o  new ques t ions  r e v e a l i n g  f i n e r  s t r u c t u r e ,  a t  t h e  

very l ea s t  they  provide a framework t o  d e r i v e  a f a i r  e s t i m a t e  

of how a g iven  c o l l e g e  o p e r a t e s ,  w i th  t h e  expendi ture  o f  only 

a b r i e f  amount of t i m e  by t h e  p o t e n t i a l  agency sponsor .  

I .  F i n a n c i a l  

(1) What is t h e  t o t a l  g r a n t  budget of  t h e  d i v i s i o n  o r  d i -  

v i s i o n s  t o  which you w i l l  award t h e  g r a n t ?  

Answers t o  t h i s  ques t ion ,  when viewed i n  r e l a t i o n  t o  

t h e  s i z e  of t h e  proposed NASA commitment, w i l l  g ive  d a t a  on 

how e f f e c t i v e  NASA money w i l l  be -  Since t h e  f i n a n c i a l  s i z e  of  

a t y p i c a l  NASA g r a n t  i s  of t h e  o r d e r  of $1OO,OO0-$200,000 p e r  

yea r ,  and s i n c e  P i t z e r ,  among o t h e r s ,  has  c a l c u l a t e d  t h e  c o s t  

of producing one Ph. D .  a t  $75,000, t h e n  t h e  impact of NASA i n  



c r e a t i n g  'new- programs from s c r a t c h  w i l l  n o t  be l a r g e .  A l -  

though a p r e c i s e  e s t i m a t e  of what funding technique should be 

used is  impossible ,  perhaps a g r a n t  less t h a n  $100,000 pe r  

year  would n o t  s e r v e  N A S A ' s  purpose,  i f  t h e  "background" g r a n t s  

of t h e  u n i v e r s i t y  amounted t o  less than  $700,000 t o  $1,000,000. 

To pursue t h i s  a s p e c t  f u r t h e r ,  if t h e  "background" of 

g r a n t s  is very l a r g e  compared t o  NASA's  c o n t r i b u t i o n ,  t h e n  ef- 

f e c t s  from NASA w i l l  probably not  be e a s i l y  i d e n t i f i e d  except  

i n  terms of i n d i v i d u a l ,  s p e c i f i c  c o n t r i b u t i o n s .  This is t h e  

case  a t  a l a r g e  u n i v e r s i t y .  A l l  t h i s  impl ies  t h a t  t h e r e  is an 

optimum s i z e  u n i v e r s i t y  a t  which a MDG can  produce r e a l  and 

v i s i b l e  e f f e c t s .  Too smal l  and t h e  s t r u c t u r e  cannot  handle  

it; t o o  l a r g e  and t h e  r e s u l t s  a r e  smeared. 

(2 )  Is t h e r e  a r e sea rch  o f f i c e  e s t a b l i s h e d  a t  t h e  univer -  

s i t y  a s  a s e p a r a t e  e n t i t y ?  How does it r e l a t e  t o  t h e  

f i n a n c i a l  s i d e  of t h e  u n i v e r s i t y  and how does it re- 

l a t e  t o  t h e  academic? 

If t h e r e  is no coord ina to r ,  d i r e c t o r  o r  dean of (or 

f o r )  r e sea rch ,  t h i s  i n d i c a t e s  e i t h e r  a l a c k  of a c t i v i t y  o r  a 

l ack  of i n t e r e s t  i n  t h e  undertaking of r e s e a r c h  i n  t h e  univer-  

s i t y .  

t h i s  p o s i t i o n  may be a t  t h e  v i c e  presidency f o r  r e sea rch  and/or 

graduate  s t u d i e s  l e v e l ,  o r  be an a s s o c i a t e  dean of t h e  gradu- 

a t e  s choo l  o r  have any of t h e  t i t l e s  above. 

is t h a t  t h e  p o s i t i o n  e x i s t s  and t h a t  it be occupied, e s s e n t i a l -  

l y  f u l l  t i m e ,  by someone. The ex i s t ence ,  of cour se ,  r e l a t e s  

d i r e c t l y  t o  t h e  imp l i ca t ions  of (1) above, except  i n  those  

Depending upon t h e  u n i v e r s i t y  involvement and h i s t o r y ,  

What is important  
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cases  where an admin i s t r a t ion  has  decided t o  "force feed" a 

u n i v e r s i t y  even where no immediate f i n a n c i a l  reason  d i c t a t e s .  

There should be de f ined ,  a t  l e a s t ,  how t h e  o f f i c e  

ope ra t e s  wi th  r e s p e c t  t o  t h e  f i n a n c i a l  s i d e ,  some coord ina t ion  

of p o l i c y ,  some feedback; and t h e r e  should be some i n t e r a c t i o n  

on t h e  academic s i d e ,  perhaps an academic appointment, o r  some 

evidence t h a t  t h e  o f f i c e  is he ld  by one capable  o f  be ing  ac-  

cepted by t h e  u n i v e r s i t y  f a c u l t y  a s  an equa l .  Otherwise,  t h e  

o f f i c e  o r  u n i t  is one ak in  to t h a t  of  a bookkeeper and t h e r e -  

f o r e  cannot  be e f f e c t i v e  i n  s t i m u l a t i n g  and c a r r y i n g  through 

on t h e  "new" programs which NASA hopes t o  s t i m u l a t e ,  

(3 )  Financ ia l  records  of g r a n t  h i s t o r y ,  expendi tures ,  e tc . ,  

should e x i s t  i n  some form. 

This may sound r i d i c u l o u s ,  bu t  i n  some u n i v e r s i t i e s  no 

one knows who has a g r a n t ,  what s t a t e  of expendi ture  any g r a n t  

is  i n ,  who g ives  a go-ahead t o  t h e  proposer ,  who has  t o  agree  

t o  t h e  terms of a c o n t r a c t  o r  g r a n t ,  o r  o t h e r  s i m i l a r  ques t ions .  

Granting funds t o  such an i n s t i t u t i o n  c a r r i e s  obvious "high 

r i s k "  f e a t u r e s .  

11. Adminis t ra t ive  Fac tors  

(I) Is t h e r e  an  i n d i v i d u a l  i n  a unique s p o t  who w i l l  ad- 

m i n i s t e r  t h e  g ran t?  

This i n d i v i d u a l  should have t h e  complete backing of 

t h e  p r e s i d e n t .  This i n d i v i d u a l  should no t  be a committee, a l -  

though he might w e l l  use a committee f o r  advice.  The ind iv idu-  

a l  a l s o  should no t  occupy an academic p o s i t i o n  which, i n  t h e  
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academic p o l i t i c a l  scene,  makes it d i f f i c u l t  o r  impossible  t o  

ope ra t e  e f f e c t i v e l y .  For example, i f  t h e  p r i n c i p a l  i n v e s t i g a t -  

o r  of a g r a n t  is dean of a d i v i s i o n ,  it is q u i t e  l i k e l y  t h a t  

he w i l l  have d i f f i c u l t y  o p e r a t i n g  e f f e c t i v e l y ,  s i n c e  i n  h i s  

day-to-day in te rchanges  wi th  o t h e r  d i v i s i o n s  much more, i n  an 

immediate sense ,  is a t  s t a k e  t h a n  i n  t h e  admin i s t r a t ion  of a 

$100,000-a-year g r a n t .  He might very w e l l  be tempted t o  use 

t h e  g r a n t  t o  make h i s  dea l ings  wi th  o t h e r s  e a s i e r ,  o r  a t  t h e  

very l e a s t  n o t  t o  make them more d i f f i c u l t .  

d i t i o n s  a provos t ,  o r  a department head, o r  i n  f a c t  a man i n  

any s u i t a b l y  def ined  p o s i t i o n  wi th  r e l a t i v e l y  s i n g l e  respons i -  

b i l i t y  f o r  t h e  g r a n t ,  can  be e f f e c t i v e .  

Depending on con- 

(2)  If a g r a n t  i s  awarded, w i l l  it be run  by a committee? 

I n  view of  t h e  p r a c t i c a l i t i e s  of t h e  u n i v e r s i t y  s t r u c -  

t u r e ,  some s o r t  of committee is necessary,  undoubtedly. I t  

can t ake  s e v e r a l  forms, however, I t  could be s e t  up t o  run 

t h e  p a n t ,  o r  it could be  advisory  t o  someone who is charged 

wi th  a c t i v e l y  ope ra t ing  t h e  g r a n t .  The l a t t e r  is  much more 

l i k e l y  t o  work o p e r a t i o n a l l y .  I t  could be l i m i t e d  i n  s i z e  t o  

f i v e  o r  s i x  members, o r  it could run  as h igh  a s  15 t o  20. A 

sma l l  committee is i n d i c a t i v e  of  a conscious choice  of objec-  

t i v e s ,  while  a l a r g e  one is no t .  I n  mission-oriented programs, 

a conscious choice  must be made. 

Fu r the r ,  l a r g e  committees more l i k e l y  w i l l  s p l i t  a l l o -  

c a t i o n s  t o  sma l l e r  d o l l a r  amounts--a funding  s t r a t e g y  n o t  l i k e -  

l y  t o  produce c o l l e c t i v e ,  i n t e r d i s c i p l i n a r y  e f f o r t s .  I t  is 

important  t o  know what is planned be fo re  a g r a n t  is awarded 
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s i n c e  a f t e r  d o l l a r s  come, t h e  funding technique may become 

t rapped  by t r a d i t i o n .  

Lack of an answer a s  t o  what a d m i n i s t r a t i v e  s t r u c t u r e  

would be used i n  t h e  event  a g r a n t  were t o  be awarded is a 

g r e a t e r  indictment  of t h e  academic s t r u c t u r e  than  any of t h e  

above. 

(3 )  What has  t h e  p r e s i d e n t  of t h e  i n s t i t u t i o n  s a i d  i n  pub- 

l i c  s t a t emen t s  concerning t h e  aim of t h e  i n s t i t u t i o n ?  

Much d a t a  i s  a v a i l a b l e  on t h i s  p o i n t ,  ranging  from 

s t a t emen t s  i n d i c a t i n g  a concen t r a t ion  on undergraduate educa- 

t i o n  t o  ideas  about  u n i v e r s i t i e s  being,  o r  n o t  being,  i n s t r u -  

ments of s o c i a l  change. Does t h e  p r e s i d e n t  say  anyth ing  en- 

couraging i n t e r d i s c i p l i n a r y  r e sea rch ,  o r  i s  he concen t r a t ing  

on b u i l d i n g  t h e  s t r e n g t h s  of i n d i v i d u a l  departments? Some 

u n j v e r s i t i e s  have demonstrated on t h e i r  own commitments t o  

i n t e r d i s c i p l i n a r y  a c t i v i t i e s  ; o t h e r s  have not .  I t  is  u n l i k e l y  

t h a t  $100,000-$200,000 w i l l  change t h e  aim of  an i n s t i t u t i o n ,  

and s o  funds of t h i s  s i z e  can  only be u s e f u l  and e f f e c t i v e  

where t h e  i n s t i t u t i o n a l  g o a l  a l r eady  p a r a l l e l s  t h e  NASA goa l .  

(4) How s t r o n g  a r e  t h e  academzc departments compared t o  

o t h e r  u n i t s ?  

For example, a r e  t h e r e  i n  ex i s t ence  I n s t i t u t e s  or Cen- 

t e r s  which draw f a c u l t y  from va r ious  departments under one 

roo f?  Lack of anyth ing  of  t h i s  t ype  i n d i c a t e s  a s t r o n g  depa r t -  

mental s t r u c t u r e ,  one no t  l i k e l y  t o  undertake i n t e r d i s c i p l i -  

nary a c t i v i t i e s - - o r  perhaps be a b l e  t o .  I d e a l l y  t h e s e  i n s t i -  

t u t e s  should be s t a f f e d  wi th  a good f r a c t i o n  of academic j o i n t  
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appointments,  o r  they come t o  resemble non-prof i t s  s t a f f e d  by 

t h e  "s lave l abor"  o f  s t u d e n t s  wi thout  an i n t e l l e c t u a l  involve-  

ment. Where no previous t h i n k i n g  has been done a long  i n t e r -  

d i s c i p l i n a r y  l i n e s ,  t h e  g r a n t  cannot  hope t o  c r e a t e  an  atmos- 

phere of t h i s  type .  

An extreme case  of t h i s  may occur when even t h e  de- 

par tments  themselves mul t ip ly .  For example, a t  my own univer -  

s i t y ,  h i s t o r y  has  l e f t  u s  wi th  t h r e e  biology departments (Bot- 

any, Zoology and Physiology, and Microbiology).  Other univer-  

s i t i es  demonstrate t h i s  c h a r a c t e r i s t i c  t o  even g r e a t e r  degree.  

(5) A r e  t h e r e  u n i v e r s i t y  r e sea rch  incen t ives?  

These o p p o r t u n i t i e s  f a l l  i n t o  such c l a s s e s  a s  sma l l  

r e sea rch  funds f o r  p r o j e c t  r e sea rch ,  summer r e sea rch  appoin t -  

ments and reduced load f o r  new f a c u l t y .  A r a t h e r  s t r i c t  i n t e r -  

p r e t a t i o n  i n  t enure  r e g u l a t i o n s  sometimes proves e f f e c t i v e  

a l s o .  

The number o f  t hese  o p p o r t u n i t i e s  a v a i l a b l e  r e l a t i v e  

t o  o u t s i d e  suppor t  is  a l s o  important ,  b u t  very  d i f f i c u l t  t o  .. 

g e t  a t  un le s s  a s p e c i a l  e f f o r t  is made. A t o t a l  f i n a n c i a l  corn- 

mitment by t h e  u n i v e r s i t y  of a t  l e a s t  $1 t o  each $10 of  out -  

s i d e  funds would n o t  seem unreasonable and might be minimal. 

Again, t h e  e x i s t e n c e  of such o p p o r t u n i t i e s  t o  f a c u l t y  i s  i n -  

d i c a t i v e  of an a t t i t u d e  on t h e  p a r t  of t h e  admin i s t r a t ion .  

(6) Is t h e r e  a conscious p l an  f o r  academic development? 

A t  some u n i v e r s i t i e s  t h e  c e n t r a l  admin i s t r a t ion  has  

eva lua ted  where it s t a n d s  now, and how it p lans  t o  g e t  from 

where it is t o  where it wants t o  be.  The depth  of d e t a i l  
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v a r i e s ,  bu t  u sua l ly  p i ck ing  a developing a r e a  i n  which o t h e r  

u n i v e r s i t i e s  a r e  n o t  a c t i v e ,  b u t  which is nonethe less  impor- 

tant ,  and subsequent ly  channel ing  resources  i n t o  t h i s  a r e a  i s  

an approach o f t e n  used. I f ,  on t h e  o t h e r  hand, no one has  

thought  through t h e  s t r a t e g y  a s p e c t s  of  development, it is 

ev iden t  t h a t  t h e  p o t e n t i a l  pay-off on a g r a n t  of $100,000- 

$200,000 w i l l  no t  be high.  

(7) How d i f f i c u l t  is  it f o r  t h e  u n i v e r s i t y  t o  produce an 

i n t e r d i s c i p l i n a r y  proposa l  t h a t  makes sense?  

Can t h e  u n i v e r s i t y  p i c k  an a rea  which matches t h e i r  

s k i l l s ,  o r  does an ou t s ide  agent  have t o  a lmost  s e l e c t  s p e c i f -  

i c  a r e a s  before  they  can i d e n t i f y  them? Lack of a b i l i t y  t o  

produce a broad proposa l  a l s o  is i n d i c a t i v e  of a department- 

cen te red  power s t r u c t u r e .  Whatever t h e  cause ,  i f  t h e  univer-  

s i t y  c a n ' t  p rodwe  a working p l an ,  d e f i n e  t h e i r  problem a rea  

and accomplish t h i s  i n  a f a i r l y  s h o r t  time, they  are probably 

not  a b l e ,  o r  w i l l i n g ,  t o  undertake i n t e r d i s c i p l i n a r y  r e sea rch  

a c t i v i t i e s  which w i l l  be of b e n e f i t  t o  a mission-oriented 

agency. 

111. I n t e l l e c t u a l  

(1) What is t h e  h i s t o r y  of t h e  Ph. D.  g r a n t i n g  program? 

S t a r t i n g  a Ph. D .  program is a d i f f i c u l t  t a s k  a t  b e s t .  

If many--say more t h a n  s i x  o r  seven i n  t h e  l a s t  f o u r  o r  f i v e  

years--have been begun, it is very  l i k e l y  t h a t  t h e  u n i v e r s i t y  

is over committed a t  t h i s  t i m e .  Unless one o f  t h e s e  degree 

programs is  i n  an a r e a  of d i r e c t  i n t e r e s t  t o  NASA (say Bioen- 
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gineer ing)  and i n  t h i s  way might au tomat ica l ly  focus a t t e n t i o n  

and e f f o r t s ,  NASA might b e t t e r  shy away from g r a n t i n g  suppor t  

o t h e r  t h a n  on a p r o j e c t  b a s i s -  

This  check p o i n t  bea r s  much resemblance and connect ion 

t o  t h e  ques t ion  concerning t h e  "background" g r a n t  suppor t  d e a l t  

wi th  under I (1). It  is ,  indeed, t h e  academic s i d e  s i n c e  Ph. 

D .  programs, because of t h e i r  expense,  must i n e v i t a b l y  be sup- 

por ted  t o  a l a r g e  e x t e n t  from e x t r a - u n i v e r s i t y  r e sources -  I t  

might be suspected t h a t  aga in  t h e  t h r e e  c l a s s e s  of  u n i v e r s i t i e s  

e x i s t  as descr ibed  i n  I (1)--with t h e  noted except ion  t h a t  

t h i s  s t a t e  of development, i f  it c e n t e r s  on a p a r t i c u l a r  i n -  

t e r d i s c i p l i n a r y  a r e a ,  might s t i l l  be a t t r a c t i v e  f o r  t h e  type  

g r a n t  s t r u c t u r e  involved i n  t h e  M D G .  

(2) Does t h e  academic personnel  view t h e  pa th  of f u t u r e  

development i n  t h e  same way a s  t h e  admin i s t r a t ion?  

While n o t  every f a c u l t y  member w i l l  agree  on where 

they  want t h e  u n i v e r s i t y  t o  go, of course ,  t h e i r  s t o r y  should 

be c o n s i s t e n t  w i th  a d m i n i s t r a t i c n ,  o r  v i c e  ve r sa .  The r e a l  

thoughts  a r e  no t  easy  t o  g e t  a t  s i n c e  t h e r e  is always f e a r  of 

t h e  governmental r e p r e s e n t a t i v e ,  b u t  by a sk ing  t h e  c o r r e c t  

ques t ions  much can  be deduced. Such ques t ions  a s ,  "If you had 

it t o  do aga in  (or  f o r  t h e  f i rs t  t i m e ,  f o r  t h a t  m a t t e r ) ,  what 

would you do t h e  same o r  d i f f e r e n t l y ? "  This  s o r t  of  ques t ion  

reduces f e e l i n g s  t o  a course  o f  a c t i o n  and it becomes apparent  

qu ick ly  whether t h e r e  is  a t o t a l  u n i v e r s i t y  o r i e n t a t i o n ,  r a t h e r  

than  s e v e r a l  d i v e r s e  phi losophies .  
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(3) Has t h e r e  been r ap id  growth i n  r e sea rch  a c t i v i t i e s ?  

Bearing i n  mind t h e  cau t ions  c i t e d  i n  I (l), a f a c u l t y  

t h a t  has  been expanding its re sea rch  a c t i v i t i e s  r a p i d l y  might 

be a good horse t o  back. The danger would be t h a t  t he  ou t -  

s t a n d i n g  men might be  overcommitted and shorthanded and hence 

t h a t  a d d i t i o n a l  funding would be spread among those  who t h i n k  

they  would l i k e  t o  do r e sea rch ,  r a t h e r  t han  those  who can.  .An 

a n a l y s i s  of who is doing  what and how much of it is  i n  o rde r  

here .  

(4) Is t enure  considered s e r i o u s l y ?  

If t h e r e  is an a c t u a l  s e l e c t i o n  r a t h e r  than  a rubber  

stamping involved i n  t h e  t enure  eva lua t ion ,  it is a good i n -  

d i c a t i o n  t h a t  t h e  u n i v e r s i t y  has  recognized a goa l  and is  pro- 

ceeding  toward it. 

(5) Does t h e  u n i v e r s i t y  have any formal  r e l a t i o n s h i p s  wi th  

Na t iona 1 Labora t o r  ies  ? 

I t  t u r n s  ou t  t h i s  is a r e l a t i v e l y  s o p h i s t i c a t e d  r equ i r e -  

ment. I t  means, among o t h e r  t h i n g s ,  p a r t i c i p a t i o n  i n  "big" 

sc i ence  and means, f u r t h e r ,  t h a t  t h e  s c i e n t i s t s  on t h e  univer -  

s i t y  s t a f f  a r e  accepted by t h e  p r a c t i t i o n e r s  o f  "big" sc i ence .  

I t  a l s o  means t h a t  t h e  t h e s i s  supe rv i s ion  problem, while  a 

s t u d e n t  is a t  a remote l o c a t i o n ,  has  been approached, consid-  

e red  and gu ide l ines  produced. I t  is a l s o  reasonable  t o  expec t  

t h a t  r e l a t i o n s h i p s  wi th  Federa l  c e n t e r s  might be more e a s i l y  

s t imu la t ed  s i n c e  no new academic p a t t e r n  would be r equ i r ed .  
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I V .  Adminis t ra t ive  and I n t e l l e c t u a l  

(1) What a r e  t h e  h i r i n g  p o l i c i e s ?  

Do they a t tempt  t o  h i r e  a t  t h e  a s s i s t a n t  p ro fes so r  

l e v e l  gene ra l ly?  Can and do they  sometimes make s p e c i a l  a t -  

tempts t o  l u r e  promising people a t  h igher  ranks? What magni- 

tude  of funds do they  u s e  f o r  h i r i n g ?  Does t h e  admin i s t r a t ion ,  

above t h e  departmental  l e v e l ,  have any involvement i n  t h e  h l r -  

ing? Does t h e  c e n t r a l  a d m i n i s t r a t i o n  merely "rubber stamp?" 

An a u x i l i a r y  ques t ion  involves  where t h e  t o p  adminis- 

t r a t o r s  come from. If a l l  t h e  deans have been appointed a f t e r  

s e r v i n g  on t h e  f a c u l t y  f o r  va ry ing  pe r iods ,  a u n i v e r s i t y  p re -  

s e r v i n g  its p a s t  can be p red ic t ed .  Change w i l l  come s lowly 

and s i n c e  M D G ' s  r e q u i r e  change i n  t h e  t r a d i t i o n a l ,  t h e  out look 

f o r  success is n o t  high.  

(2)  Are t h e r e  p r o f e s s i o n a l  s choo l s  connected with t h e  uni -  

v e r s  i t y ?  

While t h i s  i s  no t  a requirement ,  t h e  ex i s t ence  of  pro- 

f e s s i o n a l  schools  i n d i c a t e s  a t r a d i t i o n  of  involvement wi th  

t h e  community and i t s  a c t i v i t i e s ,  A t r a d i t i o n  of t h i s  s o r t  

b r ings  u n i v e r s i t y  awareness of t h e  type of problem which i s  

emerging f o r  t h e  u n i v e r s i t y  t o  so lve .  If t h e r e  a r e  l i n k s ,  

through j o i n t  appointments perhaps,  between t h e s e  schools  and 

t h e  c o l l e g e  i t s e l f ,  t h i s ,  t oo ,  is i n d i c a t i v e  of i n t e r e s t  and 

promise e 
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Conclusion 

While no t  a l l  i n c l u s i v e ,  t h i s  g e n e r a l  l i s t i n g  has  

proved t o  be u s e f u l .  The p o i n t s  noted have been examined a t  

many u n i v e r s i t i e s  and c o r r e l l a t i o n s  w i t h  t h e  evidence of  "suc- 

cess" have been observed. I t  should be poin ted  o u t ,  though, 

t h a t  t h i s  is only a d m i n i s t r a t i v e  r 'success." Whether t h e  prod- 

u c t  f i t  NASA's mission i n  a d i r e c t l y  c o n t r i b u t i v e  way has  no t  

been answered i n  anywhere nea r  t h e  d e t a i l  necessary .  Whether 

t h i s  l a t t e r  p o i n t  can  be determined is ,  i n  i t s e l f ,  a r ea l  

ques t ion .  


