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L ' 6 t a t  des  f i l t res  et  des  d i s c r i m i n a t e u r s  est  in te r rog6  
une  f r6quence  de 6,25/s ( t emps  r6el), sauf  p o u r  l ' a c t i v i t 6  
muscula i re ,  I 'ECG e t  I 'ESG,  qui  son t  lus p a r  u n  compteu r .  
Le  p r o g r a m m e  to t a l i s e  los r6su t t a t s  su r  1 rain,  puis  les 
i n t e r p r 6 t e  en  fonc t i on  du  con t ex t e ,  p o u r  t en i r  c o m p t e  
n o t a m m e n t  des  p e r t u r b a t i o n s  qui  o n t  pu  a f fec te r  le t rac~  
(ar t6facts) .  Sur  ces r6su l t a t s  corrig6s, il ca lcule  u n  d iagnos-  
t i c  de  s t ade  de sommei l ,  solon la  c lass i f ica t ion  de DEMENT 
e t  KLEITMANN s 16g~rement modi f i6e :  E v e i l ;  s t ades  1, 2 
e t  3 p o u r  le sommei l  l e n t ;  s t a d e  P p o u r  le s o m m e i l  pa ra -  
doxal .  

Los r6su l t a t s  s o n t  i m p r i m 6 s  p a r  une  m a c h i n e  & 6crire, 
m i n u t e  p a r  m i n u t e ,  au  fur  e t  & mesure  du  d6pou i l l emen t .  
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Ils c o m p o r t e n t  des c o m m e n t a i r e s  (pr6sence d ' a r t 6 f ac t s  
ou de secteur ,  p a r  exemple) ,  le d iagnos t i c  de s t ade  du  
s o m m e i l  e t  des r~su l t a t s  n u m 6 r i q u e s  p o u r  los m o u v e m e n t s  
ocula i res  r ap ides  e t  Ients,  le t o n u s  muscula i re ,  los fr6- 
quences  c a r d i a q u e  e t  r esp i ra to i re .  

Su r  7 e n r e g i s t r e m e n t s  de  n u i t s  comple tes  chez  des  
adu l t e s  n o r m a u x  des  deux  sexes,  le p o u r c e n t a g e  m o y e n  
de  conco rdance  e n t r e  le d 6 p o u i l l e m e n t  v isue l  c lass ique  e t  
le d 6 p o u i l l e m e n t  a u t o m a t i q u e  es t  de  85%.  Les  discor-  
d a n c e s  se p r o d u i s e n t  aux  t r a n s i t i o n s  d ' u n  s t ade  & l ' a u t r e  
e t  s u r t o u t  e n t r e  le s t a d e  2 e t  le s t a d e  3. Sans  t e n i r  c o m p t e  
des d i s co rdances  e n t r e  s t ade  2 e t  s t a d e  3, on  o b t i e n t  u n e  
c o n c o r d a n c e  de 91%.  

Ce sys t~me  d ' a n a l y s e  a u t o m a t i q u e  es t  suscep t ib le  
d ' a u t r e s  d6ve loppemen t s ,  te ls  que  le ddpou i l l emen t  d ' en re -  
g i s t r e m e n t s  c o n t i n u s  chez  l ' an ima l .  

Summary. P o l y g r a p h i c  record ings  of h u m a n  sleep are  
a u t o m a t i c a l l y  a n a l y z e d  b y  a n  or ig ina l  device,  cons i s t ing  
of a n  ana log  c o m p o n e n t  a n d  a d ig i t a l  c o m p o n e n t  (small  
compu te r ) .  The  device  gives a m i n u t e  b y  m i n u t e  d iagnosis  
of s leep s tage,  a long  w i t h  c o m m e n t s  (ar tefacts)  a n d  
n u m e r i c a l  r e su l t s  for r a p i d  a n d  slow eye m o v e m e n t s ,  
musc le  tone,  h e a r t  a n d  r e s p i r a t o r y  ra tes .  
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P R O  N A T U R A  I N T E G R A  
Editorial note. The organization for ecoilomic cooperation and development (O.E.C.D.) sponsored through its educational division (CERI) 

the first International Workshop on Environmental Education at the University level which was held in Tours, France, April 5th-8th, 1971. 
O.E.C.D. has to be congratulated to this timely effort which provided an excellent opportunity for a much needed exchange of experiences 

in this new field of environmental education. O.E.C.D. had requested position papers oi1 environmental education from representatives of 
different member countries to serve as a basis for the discussion. 

The analysis of these 8 position papers given at the Tours meeting by KARL E. SCt[AEFER was welcomed as a stimulating contribution to 
the discussion and is published in the following article. 

A second article containing an evaluation of the proceedings will be published later. H.M. 

Workshop on Environmental Education at the University Level 1 

I. Analysis  o/ Position Papers. 
F o r  t h i s  w o r k s h o p  severa l  r epo r t s  on  e n v i r o n m e n t a l  

e d u c a t i o n  h a d  been  s u b m i t t e d  f rom r e p r e s e n t a t i v e s  of 
d i f f e ren t  count r ies .  T h e y  cover  a wide  r a n g e  of new ven-  
t u r e s  in  e n v i r o n m e n t a l  educa t ion .  These  r epo r t s  h a v e  
b e e n  a n a l y z e d  acco rd ing  to :  

1. O b j e c t i v e s  a n d  p rograms .  
2. Methods ,  e.g. s u b j e c t  m a t t e r  and  form of t each ing .  
3. U n i v e r s i t y  s t ruc tu re ,  d e p a r t m e n t a l  or in te rd i sc ip l i -  

n a r y  in s t i t u t e s .  
4. Response  to  social  change .  
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Tables I to I i I  show a comparison of 7 reports. The first 
t w o  reports by MISLIN (Germany) and RONNING (Norway) 
show a certain similarity in objectives and programs. They 
both deal with a comprehensive environmental  education 
and suggest environmental  courses consisting of a 4-5 
weeks introductory course and a 10-12 months survey 
course on environmental  problems which goes into more 
depth. Students who have participated in these courses 
will not be able to solve specialized environmental  pro- 
blems. They will have had a general exposure to environ- 
mental problems. I t  is hoped that  they will be able to 
utilize this knowledge in their individual profession. 

The third report by BolsoT (France) emphasizes a 
technical operations research approach to solve environ- 
mental  problems. I t  is explicitly stated tha t  technology 
has ready-made solutions. They only obstacles are of a so- 
cial and economic nature. I t  is also suggested tha t  all en- 
vironmental  research should be centralized. 

MISLIN and RONN1NG propose geological sciences, eco- 
logical botany, biology and zoology, urban and regional 
planning and pollution as part  of the subject mat ter  to be 
taught  in environmental  courses. In both reports the form 
of teaching is oriented towards subject matter .  In  MIS- 
LIN'S report additional emphasis is given to environmental 
problems and fieldwork. According to the proposals of 
MISLIN and RONNING an interdisciplinary institute of en- 
vironmental  sciences is required for the training of 'gen- 
eralists' (those who get a broad knowledge in environ- 
mental  sciences). RONNING suggests a loose coordination 
center without  its Own research facilities. The training of 
specialists in environmental  sciences remains within 
existing departments.  

The fourth criterion for the evaluation - response to 
social change - has been introduced because of the em- 
phasis given to this aspect in the reports from Canada and 
the United States. This will be discussed later. Two cate- 
gories are listed: a) action programs related to a commu- 
nity-university,  and b) development of 'humanistic 
sciences', as suggested by REN~ DUBOS. No action pro- 
grams regarding a community  university are listed in the 
reports of MISLIN and RONNING. However, some aspects 
of a development of humanistic sciences can be found in 
MISLIN'S report. 

The two reports by NEWBOULD (Northern-Ireland) and 
CLAYTON (England) (summarized in Table II) are based on 
considerable experiences in environmental  education at  the 
university level. NEWBOULD emphasizes four main roles of 
environmental  education a t  the university level: 

1. Getting school teachers acquainted with environmen- 
tal  problems. 

2. Broadening of the horizons of university students 
with regard to environmental  problems. 

3. Proper environmental education of land linked pro- 
fessions, such as planners, geographers, etc. 

4. Training of specialists. 
CLAYTON of the School of Environmental  Sciences at 

the University of East  Anglia emphasizes the need for a 
'respectable scientific approach' in environmental  edu- 
cation. In order to do this, a decision has been made to 
narrow the environmental  education to geophysics and 
economic geography and planning, and exclude biology. 
The reason stated is tha t  ecology has somehow become a 
'semi-religious cult ' ,  and has shown to be unable to come 
to terms with the 'human climax'.  The scope of environ- 
mental  education, on the other hand, in the school of 
Northern Ireland is considerably larger. Three themes are 
emphasized in order to provide some unifying approach. 
1. Energy balance, 2. Systems analysis. 3. Man-environ- 
ment  relation. The form of teaching in both cases is 
oriented towards subject matter .  Environmental  issues 

are not  emphasized. The environmental  sciences remain 
for CLAYTON a federation of subiects, while N~WBOULD 
indicates an integration of subjects. 

The structure is based on departements,  special courses 
are given within departments. Multi-disciplinary en- 
vironmental  studies are carried out as. field studies to 
broaden the education of land linked professions at the 
Universi ty of Northern Ireland. There is a very cautious 
move towards interdisciplinary studies at  the Universi ty 
of East  Anglia. I t  is however emphasized tha t  integrated 
course must be appropriate to the subject matter.  There 
is no indication of a response to social change in the re- 
ports of NEXVBOULD and CLAYTON, 

The third Table gives a summary of the reports of 
LABEYRIE (France), FRANCIS (Canada) and WEIDNER 
(United States). These reports deal with much more 
ambitious programs consisting of 4-year studies and new 
forms of interdisciplinary institutes. *vVEIDNER reports on 
a whole new university (%Visconsin - Green Bay) focused 
on man and environment. Although similar in objectives 
and scope of programs, there are characteristic differen- 
ces in the approach. LABEYRIE emphasized the need for an 
integration of specialities into a new discipline. Ecology is 
used as a basis for unification of different subject matters, 
and was thought  to provide a possible leverage for humani- 
zation of industrial society. The report also gives some 
indication of the difficulties which arose in the effort to 
restructure the elements of traditional specialized sciences. 
At the Universi ty of Tours, the topics of the environmen- 
tal curriculum were somewhat changed after the first year 
because it was found tha t  ecology appeared ~too much 
associated with biology. 

The 4-year program of environmental  education at  the 
University of Waterloo in Canada is conceived more in 
terms of 'processes than contents' .  There is a departure 
from the traditional way of acquiring knowledge. There 
is an emphasis on practical act ivi ty  and projects in con- 
nection with learning. 

The Universi ty of WTisconsin - Green Bay represents a 
completely new approach to teaching. I t  consists of four 
theme colleges dealing with:  1. Biophysical environment. 
2. Social environment. 3. Human adaptability. 4. Human 
identity. The teaching methods are quite different in all 
three reports from tradit ional ones. They are strongly 
oriented towards environmental  issues in Canada and the 
United States, where issues such as pollution are fre- 
quently used as a 'pedagogical device for effective 
learning'. 

In the reports of FRANCIS, WEIDNER and LABEYRI]~ the 
interdisciplinary structure is strongly emphasized as an 
absolute necessity to carry out  new programs in environ- 
mental  education. There is a certain compromise in regard 
to departmental  structure in the reports of LABEYRIE and 
~¥EIDNER. The training of specialists in environmental  
sciences still relies on professional courses given in depart-  
ments. However at  the Universi ty of Wisconsin " Green 
Bay - the control of the budget is vested in the interdisci- 
pl inary colleges. 

The criterion of relevance plays an important  role in all 
three reports. To make the environmental  education pro- 
grams relevant for the students social action programs 
were instituted in the U.S. and Canada. 

At the Universi ty of Waterloo 'Pollution Probes'  were 
carried out and real 'Community-Universi ty '  establish- 
ments were developed a t  the Universi ty Wiscons in -  
Green Bay. At the Universi ty of Tours/France however 

1 Tours, 5th to 8th April 1971, sponsored by the O.E.C.D. 
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Table I. Analysis of reports 
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Author MISLIN (Germany) RI~NNING (Norway) BOISOT (France) 

Title 

1. Objectives 
and purpose 

Protection of environment and 
nature conservation. 

Total environmental education. 
Kindergarten - Highschool - 
University 1-year survey course 
2 + 3-year special courses. 
Partly optional training of 
generalists. 
Regional enviromnental 
research units. 
European Centre, 
Human Ecology. 

2. Methods 
a) Subject Geology, Biology, Sociology, 

matter Economy and 'Environmental 
issues'. 

b) Form of Subject matter and issue 
teaching oriented. 

3. Structure 
a) Departmental Special courses in Departments. 

Structure Training of 'Specialists'. 
b) Interdisciplinary Interdisciplinary institute for 

structure environmental sciences. 
Training of 'generalists', 

e) Compromise Compromise. 
between 
3a and 3b 

4. Response to 
social change 

a) Action corn- no 
munity university 

b) Development yes 
of humanistic 
sciences (example 
R. DuBOS) 

Some thoughts about curricula and 
organisation of environmental education, 

Environmental education at all levels 
elementary school, highschool, University 
evening classes: adults. 
University: broad environmental sciences. 
They will not be able to solve specialized 
environmental problems 
1. 4-5 weeks short course. 
2. 9-10 month course. 
Training of specialists in traditional 
departments. 

Soil sciences, ecological botany and 
zoology, urban and regional planning, 
pollution. 
Subject matter oriented. 

Training of specialists in environmental 
sciences within existing departments. 
Interdisciplinary institute only in secondary 
role as a loose coordination centre - 
without own research facilities. 
Emphasis departments compromise. 

n o  

n o  

A tentative organisational 
approach to the problems of the 
environment. 

Technical approach to solve 
environmental problems 
(operations research approach). 
Technology has ready-made 
solution, only obstacles social, 
economic centralized 
environmental research. 

Table II  Analysis of reports 

Author NEWBOULD (Northern Ireland) CLAYTON (England) 

Title 

1. Objectives and program 

2. Methods 
a) Subject matter 

b) Form of teaching 

3 .  

a) Structure Departmental 
Structure 

b) Interdisciplinary 
Structure 

e) Compromise between 
3a and 3b 

4. Response to social change 
a) Action community university 
b) Development of humanistic 

sciences (R. DOBOS) 

The teaching of environmental studies at university 
level 

4 main roles of university environmental education. 
1. School teacher. 
2. Broadening of all university students. 
3. Land linked professions 
4. Training of specialists. 

Scope of environmental education 
(3 themes emphasized). 
1. Energy balance. 
2. Systems analysis. 
3. Man environment relation. 
Subject matter oriented. 

Departmental structure. 
Special courses in departments. 
Multi-disciplinary field study 
for broadening the education of land 
linked professions. 
Emphasis departments; beginning compromise. 

n o  

n o  

Environmental sciences at the University of 
East Anglia 

School of environmental sciences. 
Respectable scientific approach sought range: 
geophysics - economic geography - planning, 
View to employment. 

Exclude biology (ecology semi-religious cult) 
unable to come to terms with the 'human 
climax'. 

Subject matter oriented. Environmental 
sciences = ]ederation o] sub#ets. 

Courses broadened but still departmental scale; 
more radical grouping of subjects resisted. 
Cautious move towards interdisciplinary 
study; integrated courses must be appropriate 
to the field. Subject matter. 
Emphasis departments; beginning compro- 
mise. 

n o  

n o  
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Table III. Analysis of reports 
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Author LABEYRIE (France) FRANCIS (Canada) WEIDNER (USA) 

Title Environmental education at the University Objectives and approaches to 
level, environmental education. 

1. Objectives and 
programme s 

Some first reflections from a 
beginning experiment. 
Department MAN. 
Environment studies. 

10 teachers, 60 students (1970). 
2 years required courses; 
2 years optional courses. 
Environmental education 
conceived more in terms of 
processes than contents. 

2. Methods 
a) Subject 

matter 

b) Form of 
teaching 

3. Structure 
a) Departmental 

structure 
b) Interdisci- 

plinary 
structure 

c) Compromise 
between 
3a and 3b 

4. Response to 
social change 

a) Action commu- 
nity university 

b) Development 
of humanistic 

Center of advanced studies in ecology. 

Integration of specialities into a new 
discipline. 
Ecology basis for unification and humanisa- 
tion of industrial society. 
1. 2-year course Fundamentals. Limits of 
natural resources, limits of hmnan activities, 
biosphere and ecosystems. 
2. 2-year course. Interaction man- 
environment. 

Restructuring of elements of traditional 
special sciences for integration in unifying 
themes joint elaboration by teachers. 
Change of topics during first 2-year course, 
ecology too much associated with biology. 
Mainly subject oriented; ecology as 
a unifying thenle, partly problem 
oriented. 

Reliance on departments for optional 
c o u r s e s .  

Interdisciplinary structure - concentration 
of scientists. 

Compromise. 

Relevance criterion need for synthesis 
in the specialized sciences. 
No community-university action 
program. 
No report, 

sciences (R. DuBos) 

Curriculum : social sciences. 
Biology and ecology problem 
solving communication and 
visual aids, System theory 
and decision theory. 
Strongly issue or/ented 
(pedagogical device) 
for effective learning. 

n o  

Interdisciplinary structure - 
strong contrast to departmental 
structure. 
No compromise. 

Relevance criterion. 

Social action in communities 
'Pollution Probes'. 
No report. 

Environmental education. 
Implications for institutio- 
nal structure. 

Whole University Wiscon- 
sin. Green Bay Focus. 
Man environment. 
4 theme colleges. 
1. Biophysical. 
2. Social environment. 
3. Human adaptability. 
4. Human identity. 
Three concentrations in 
each college with trans- 
disciplinary problem 
areas. 

3 course types. 
1. Disciplinary courses. 
2. Professional courses. 
3. Transdisciplinary prob- 
lent oriented courses. 
Environmental education, 
issue oriented. 

n o  

Interdisciplinary problem 
oriented. 

No compromise in struc- 
ture; option to take profes- 
sional courses, 

Relevance criterion, stu- 
dent initiative education. 
Community-mfiversity. 

No report. 

g rea te r  emphas i s  was p laced  on effor ts  to develop a syn-  
thes is  of the  special ized sub jec t  m a t t e r  avai lable  for t he  
~ceaching in e n v i r o n m e n t a l  p rograms .  

The  ma jo r  p r o b l e m s  which  could be  ident i f ied  in these  
r epor t s  on e n v i r o n m e n t a l  educa t ion  are  t he  fol lowing:  

1. Diff icul t ies  in t he  in t eg ra t ion  of sub jec t  m a t t e r s  of 
d i f fe rent  speciali t ies.  

2. The ques t ionab le  role of ecology. 
3. The cons t ra in t s  imposed  b y  t h e  ex is t ing  un ive r s i ty  

s t ruc ture .  
4. The response  to social change.  
1. P r o b l e m s  regard ing  the  sub jec t  m a t t e r  were s t ressed  

in t h e  r epo r t s  f rom Europe ,  b u t  no t  m e n t i o n e d  a t  all  in t he  
r epo r t s  f rom America.  The f i rs t  p rob l em is the  f r amework  
i tself  : it  is e i ther  too  large and  deals  w i th  m o s t  of t he  pro-  
b lems  b u t  can  be cons idered  t h e n  to  be unscientif ic .  Or i t  is 
too  smal l  and  sa t i s fac to ry  f rom a scientif ic  po in t  of view, 
b u t  i n a d e q u a t e  as far  as t h e  e n v i r o n m e n t a l  p rob lems  are 
concerned.  

The in t eg ra t ion  of d i f fe ren t  discipl ines p rov ided  consid-  
erable difficult ies.  There  was a need  for res t ruc tu r ing ,  to  in- 
c lude only  essent ia l  e l ement s  wh ich  lend t hemse lves  for 
synthes is .  

Genuine  in te rd i sc ip l inary  t each ing  is diff icul t  to  achieve.  
As one could expect ,  t he  a s sembly  oi special is ts  of diffe- 
r en t  discipl ines in one in te rd i sc ip l inary  ins t i tu t e  does no t  
by  i tself  p roduce  genuine  in te rd i sc ip l inary  teaching .  There  
is a d e v e l o p m e n t  requi red  of t h e  teacherS. The special is t  
has  to  become more  of a general is t  : a grea t  j o in t  ef for t  of 
all special is ts  is necessary  to  r e v a m p  the  e lements  of the  
sub jec t  m a t t e r  to  be used in teaching.  

2. The role of ecology has  been  pra ised  excess ively  and  
was  t h o u g h t  to  p rov ide  a un i fy ing  pr incip le  for t he  
t each ing  of e n v i r o n m e n t a l  educat ion .  I t  was fel t  by  m a n y  
t h a t  mos t  of t h e  special is ts  h a d  to  learn to  use ecology in 
the i r  work.  Expe r i ence  has  shown  ecology has  i ts  l imi- 
t a t ions ,  and  i t  is u n d e r s t a n d a b l e  t h a t  some people  shy  
away  f rom us ing i t  a t  all, a l though  i t  appea r s  to  go too  far 
to  t u r n  i t  down  as a ' semi-rel igious cul t ' .  I t  is t rue,  how-  
ever,  t h a t  ecology has  no t  come to  t e rms  w i t h  t he  indi-  
v idua l  h u m a n  being.  Eco logy  works  ve ry  well  for families 
of p l an t s  and  groups  of animals ,  b u t  up to  now the re  does 
no t  exis t  an ind iv idua l  h u m a n  ecology. However ,  t he  d a t a  
for an ind iv idua l  h u m a n  ecology are there .  The t r e me n -  
dous  a m o u n t  of work  which  has  been done  in appl ied  
phys io logy  wi th  regard  to  u n d e r - w a t e r  phys io logy  and  
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space  phys io logy  h a s  p r o v i d e d  suf f ic ien t  i n f o r m a t i o n  un-  
de r  suf f ic ien t ly  accu ra t e  e n v i r o n m e n t a l  cond i t i ons  to  de-  
ve lop  a n  i n d i v i d u a l  h u m a n  ecology (SCHAEFER2). This  
t y p e  of i n d i v i d u a l  h u m a n  ecology could  serve  as a bas is  
for  t h e  d e v e l o p m e n t  of ' h u m a n i s t i c  sc ience '  in  t h e  sense  of 
RENI~ DUBOS. 

3. T h e  t h i r d  m a j o r  p r o b l e m  is t h e  c o n t r a i n t  to  env i ron -  
m e n t a l  t e a c h i n g  p r o d u c e d  b y  t he  ex i s t i ng  u n i v e r s i t y  
s t ruc tu re .  I t  is qu i t e  obv ious  t h a t  t h e  i n t r o d u c t i o n  of en-  
v i r o n m e n t a l  t e a c h i n g  in to  t he  ex i s t ing  d e p a r t m e n t s  re- 
qui res  a long  t ime .  I t  is a n  e v o l u t i o n a r y  process.  On t he  
o t h e r  h a n d ,  e n v i r o n m e n t a l  p r o b l e m s  are  of such  u r g e n c y  
t h a t  t h e y  d e m a n d  a n  i m m e d i a t e  ac t ion  p rog ram.  There -  
fore, a n  a p p r o a c h  wh ich  would  su i t  m o s t  un ive r s i t i e s  is t he  
fo l lowing:  to  c r ea t e  a long- range  p l a n  for  i n c o r p o r a t i o n  of 
e n v i r o n m e n t a l  sub j ec t s  in to  p r e s e n t  d e p a r t m e n t s  a n d  to  
deve lop  specia l  courses  in  w h i c h  e n v i r o n m e n t a l  sub j ec t s  
are  emphas i zed .  This ,  t h e n ,  c a n  lead to  t h e  e d u c a t i o n  of 
special is ts .  T h e r e  is a lso a need  for  i n t r o d u c i n g  s t u d e n t s  to  
t h e  b r o a d  e n v i r o n m e n t a l  p rob lems .  Th i s  - accord ing  to  
exper i ence  in m o s t  E u r o p e a n  coun t r i e s  a n d  in  t h e  U n i t e d  
S ta t e s  - requi res  some k i n d  of i n t e r d i s c i p l i n a r y  organisa-  
t ion,  w h i c h  m i g h t  t a k e  on  al l  k inds  of fo rms  d e p e n d i n g  on  
t h e  i n d i v i d u a l  u n i v e r s i t y  s i t ua t ion .  I t  is qu i t e  clear,  a n  
i n t e r d i s c i p l i n a r y  i n s t i t u t e  h a s  to  be  i n d e p e n d e n t  of t he  
d e p a r t m e n t s  as fa r  as f u n d i n g  a n d  t h e  p r o g r a m  is con-  
cerned.  

I n  a r e p o r t  f r om the  Swedish  p rog ram,  3 %  of t he  t o t a l  
U n i v e r s i t y  b u d g e t  is se t  as ide  for  e n v i r o n m e n t a l  educa -  
t i o n  a t  a n  i n t e r d i s c i p l i n a r y  i n s t i t u t e .  Th i s  i n s t i t u t e  is 
d i r ec t ly  respons ib le  to  t h e  P r e s i d e n t  of t h e  U n i v e r s i t y  a n d  
r u n s  t he  p r o g r a m  on e n v i r o n m e n t a l  e d u c a t i o n  w i t h  t h e  
p a r t i c i p a t i o n  of m e m b e r s  f rom all  d e p a r t m e n t s .  

The  t a s k s  of such  i n t e r d i s c i p l i n a r y  i n s t i t u t e s  inc lude :  a 
4-week i n t r o d u c t o r y  course,  a 10-12 m o n t h s  course,  t he  
o p p o r t u n i t y  for  special  research .  The re  should  be  co-ordi-  
n a t i o n  w i t h  e n v i r o n m e n t a l  r e sea rch  p r o g r a m s  deve loped  
in i n d i v i d u a l  d e p a r t m e n t s .  

4. R e s p o n s e  to  social  change .  T h e  r epo r t s  on  e n v i r o n -  
m e n t a l  e d u c a t i o n  f rom C a n a d a  (FRANCIS) a n d  t h e  U n i t e d  
S t a t e s  (\¥EIDNER) e m p h a s i z e  in  t h e i r  p r o g r a m s  the  need  
to  be  r e spons ive  to  social  change .  ' E n v i r o n m e n t a l  educa -  
t i o n  embraces ' ,  a cco rd ing  to  VVEIDNER, ' a  p h i l o s o p h y  of 
pe r sona l  r e spons ib i l i t y  a n d  i n v o l v e m e n t  in  t he  world ' .  I t s  
bas ic  e l emen t s  a re  r e l a t ed  to  t h e  ' E t h i c a l  I m p e r a t i v e s  of 
E n v . i r o n m e n t a l  Qua l i ty ' .  W h i l e  t he  new p h i l o s o p h y  ha s  a 
f ami l i a r  sound  to  it, t h e  p h r a s e  ' E t h i c a l  I m p e r a t i v e s  of 
E n v i r o n m e n t a l  Q u a l i t y '  ref lects  t he  m o r a l  a spec t  of t he  
e n v i r o n m e n t a l  p r o b l e m  w h i c h  t he  s t u d e n t s  in  t h e  U n i t e d  
S ta t e s  h a v e  expressed  so s t rong ly .  

A l t h o u g h  t he  e n v i r o n m e n t a l  issues are  c o m i n g  more  a n d  
more  to  t h e  fore in  Europe ,  t h e  s t u d e n t s  in  E u r o p e  h a v e  
n o t  y e t  r e ac t ed  in  t he  s a m e  way.  I t  is i n t e r e s t i n g  t h a t  t h e  
r e sponse  to  social  c h a n g e  does n o t  p l a y  a specia l  role in  t h e  
r epo r t s  c o m i n g  f r o m  E u r o p e a n  count r ies .  However ,  t h e  
l a t t e r  e m p h a s i z e  t h e  s t rugg le  w i t h  t h e  i n t e g r a t i o n  of t he  
s u b j e c t  m a t t e r .  

The  e m p h a s i s  in  t he  two  r epo r t s  f rom C a n a d a  a n d  U.S.  
is on  ac t ion  a n d  n o t  s u b j e c t  m a t t e r .  A c t i o n  to en large  t h e  
u n i v e r s i t y  to  fo rm a C o m m u n i t y - U n i v e r s i t y .  'The  s t ress  
is more  on  t h e  process  t o  l e a rn ing  t h a n  on t h e  acqu i s i t i on  
of knowledge  a n d  t r a d i t i o n s '  (FRANCIS). 'F lex ib i l i ty ,  mo-  
b i l i ty  a n d  a d a p t a b i l i t y  will  be  t he  s u r v i v a l  skills of t h e  
f u t u r e '  (FRANCIS). These  words  descr ibe  ob j ec t i ve s  of 
p r o g r a m s  d i r ec t ed  t o w a r d s  t h e  fu tu re .  The re  is no  suffi-  
c i en t  exper i ence  so fa r  to  t e s t  t h e  v a l u e  of such  p rog rams .  
I t  is qu i t e  obv ious  t h a t  t h e  ha l l s  of t r a d i t i o n a l  sciences 
h a v e  been  left,  w i t h  t he se  new e d u c a t i o n a l  v e n t u r e s .  

The  s u b j e c t  m a t t e r  of t e a c h i n g  in e n v i r o n m e n t a l  edu-  
c a t i o n  appea r s  to  be  t r e a t e d  in b o t h  r epo r t s  f rom C a n a d a  

a n d  t h e  U.S.  in  a n  easy  way  as if t h e r e  were no  rea l  pro-  
b lems,  or  if t h e r e  were, t h e y  m i g h t  be  ove rcome  b y  a c t i o n  
p rog rams .  

T h e  q u e s t i o n  ar ises  w h e t h e r  these  p r o g r a m s  in e n v i r o n -  
m e n t a l  e d u c a t i o n  rea l ly  are  fu l ly  r e spons ive  to  t h e  needs  
of t h e  y o u n g  g e n e r a t i o n  w h i c h  could  be  s u m m a r i z e d  as 
fo l lowing:  1. Mora l  aspec t s  of t h e  r e l a t i o n s h i p  of m a n  to  
his  fel low man .  2. Moral  a spec t s  of m a n  to  na tu r e .  B o t h  
are  i n t i m a t e l y  connec t ed  w i t h  each  o ther .  T h i s  p r o b l e m  
has  been  d iscussed  in a n  ar t ic le  on  t he  ' E n v i r o n m e n t a l  
Crisis '  in  t he  J u n e  1970 issue of t he  j o u r n a l  E x p e r i e n t i a  3. 
Refe rence  was  m a d e  to  "W. %V. HARMANN 4, t he  D i rec to r  of 
t he  E d u c a t i o n a l  Po l i cy  Resea rch  Cen te r  se t  up  b y  t h e  
U n i t e d  S t a t e s  Office of E d u c a t i o n  a t  S t a n f o r d  U n i v e r s i t y  
in  1968, who  comes  to t h e  conc lus ion  t h a t  t he  'Loss  of t h e  
Self I m a g e  of M a n '  is u n d e r l y i n g  a l l  t h e  social  ills of otrr  
t ime.  T h e  ' L o s t  Self '  is also a c e n t r a l  t h e m e  in CHARLES 
A. REICH'S best.seller ' T h e  Green ing  of A m e r i c a '  5. 

W h a t  e f fo r t s  h a v e  been  m a d e  in  science to  c o n t r i b u t e  to  
t he  ' R e c o v e r y  of Self '  w h i c h  t he  y o u n g e r  g e n e r a t i o n  so 
de spe ra t e ly  d e m a n d s .  The  answer  is: l i t t l e  or  no th ing ,  
w i t h  t h e  e x c e p t i o n  of such  e f for t s  as t he  'Sc ien t i f i c  
H u m a n i s m '  of REN]~ DUBOS. He speaks  a b o u t  i t  in  his  
b o o k  'So H u m a n  a n  A n i m a l '  w h i c h  he  ded i ca t ed  to ' t h e  
Skies  of t h e  l ie  de F r a n c e  a n d  t h e  H u d s o n  Val ley '~ .  

D u B o s  emphas i ze s  t h a t  t he  r e d u c t i o n i s t  a p p r o a c h  of t he  
t r a d i t i o n a l  sc iences  w h i c h  has  been  i m m e n s e l y  f ru i t fu l  in  
d iscover ies  a n d  has  m a d e  i t  poss ib le  to  c o n v e r t  knowledge  
i n to  power  does  n o t  l end  i tsel f  to  t h e  s t u d y  of c o m p l e x  
s y s t e m s  such  as  t h a t  of m a n  a n d  e n v i r o n m e n t .  T y p i c a l  for  
t h e  r e d u c t i o n i s t  a p p r o a c h  is t h e  f o r m u l a t i o n  of a ques t i on  
because  i t  is r e l e v a n t  to  life. Th i s  is a s t a r t i n g  po in t .  T h e n  
i t  r a p i d l y  progresses  f rom o r g a n i s a t i o n  to  cell, to  sub-  
ce l lu lar  s t ruc tu res ,  to  molecules  a n d  a toms .  A t  t h e  end  of 
th i s  line, t h e  b io logis t  ha s  ' su rp r i s ing ly  l i t t l e  to  say  a b o u t  
w h a t  rea l ly  m a t t e r s  in  h u m a n  life ' .  The  s t u d y  of p a r t s  has  
to  be  c o m p l e m e n t e d  b y  ecological  s tud ies  of sy s t ems  
f u n c t i o n i n g  as a n  i n t e g r a t e d  whole.  

BERTALANFFY'S 'Gene ra l  S y s t e m  T h e o r y  '~ ha s  b e e n  
used  for  such  pu rposes  s. I t  a p p e a r s  t h a t  t h e r e  is a n  increas-  
ing  t r e n d  in  m o d e r n  b io logy  to  m o v e  a w a y  f rom t h e  re-  
d u c t i o n i s t  a p p r o a c h .  I t  is more  a n d  more  real ized t h a t  i t  
is n o t  poss ible  to  def ine  a sys tem,  a whole  f rom t h e  ana ly -  
sis of t he  pa r t s .  T h e  A l lpach  S y m p o s i u m  in  1968 w h i c h  
has  been  p u b l i s h e d  u n d e r  t he  t i t l e  ' B e y o n d  !Reduct ionism 
- New Pe r spec t ive s  in  the  Life Sciences '  9 p rov ides  a good 
s u r v e y  of t he  e x t e n t  of t h i s  new m o v e m e n t .  I t  is cha rac t e -  
r i s t ic  t h a t  5 ou t  of 8 r epo r t s  for t h e  workshop  on  ' E n -  
v i r o n m e n t a l  E d u c a t i o n  a t  t he  U n i v e r s i t y  level '  e m p h a s i z e  
t he  s y s t e m  t h e o r y  as a un i fy ing  t h e m e  in t h e i r  p rog rams .  

W e  are  w i tnes s ing  a f u n d a m e n t a l  c h a n g e  in t h e  bas ic  
a t t i t u d e  u n d e r l y i n g  t h e  sc ient i f ic  a p p r o a c h  w h i c h  h a s  

i K. E. SCUAEFE~, Contributions to Individual Human Ecology, 
Lessons from Submarine and Space Medicine, in Ecological Study 
of the Connecticut River Region (1968). 
K. E. SCltAEFER, The Environmental Crisis. Commentary on the 
1970 European Conservation Year. Experientia 26, 672 (1970). 

4 W. W. HARMANN, The New Copernican Revolution. 
5 CH. A. REICH, TheGreeningo] America (Random House, New York 

1970). 
e R. DuBos, So Human an Animal (Ch. Seribner's Sons, New York 

1968). 
L. Vo~¢ BERTALANFF'~', General System Theory, Foundations, 
Development Applications (New York 1968). 

8 L. VON BERTALANFFY and A. RAPOPORT, General Systems Society 
for General Systems Research, Washington D.C. 

9 A. KOESTLER and J. R. SMYTHIES, Beyond Reductionism - New 
Perspectives in the Li]e Sciences (Macmillan, New York 1970; 
Deutsche Ausgabe, Verlag Fritz Molden, Wien). 
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been long time in the making. I t  is now beeing more 
strongly expressed through the needs of environmental  
education. As DUBOS points out the emphasis on humani-  
tic criteria does not imply a retreat from science, rather it 
points out the need for 'enlargement and rededieation of 
the scientific enterprise'~. 

Dr. DUBOS elaborated on his concepts of humanistic 
science in a lecture ' O n  Creative Adaption'  which he gave 
a t  Yale on the 16th October 1970, to large audience of 
students. In  this lecture, he emphasized the active par t  of 
man 's  adaptive responses governed by the decision of his 
self, in contrast to the image of passive submission usually 
associated with the word adaptation. 

The active par t  of sense perception has been stressed by 
the German physiologists yon HOLST x° and HENSEL xx. 
There is a growing body of physiological knowledge in 
which the self is placed into the center. This could serve 
to illustrate what is meant  by 'Humanist ic  Sciences'. 

Further  development of the 'Humanist ic  Sciences' 
would respond to the real need of the present student 
generation. Here is an element which can bring to life the 
subject matter  and can help to produce an integration of 
different bodies of physiological and biological knowledge. 
There is the unifying principle. 

KARL E. SCHAEFER 

Physiological Institute Zoology o/ the University, 
D-65 Mainz (Germany), 22 April t971. 

10 E. voN HOLST, Aktive Leistungen der menschlichen Gesichtswahr- 
nehmung. Studium gem 7014 , 232-243 (1957). 

11 H. HENSEL, A llgemeine Sinnesphysiologie (Springer Verlag, Berlin, 
Heidelberg 1966). 

CONGRESSUS 

S w e d e n  
3rd Internat ional  Conference  on Medical  Phys i c s  
and Medical  Eng ineer ing  

in G6teborg, 30th July-4th August 1972 

Author kits will be made available through the Secretary 
General by  1st October 1971 in connection with the 
distr ibution of a final call for papers. Secretary General: 
Roland Kadefors, 3rd ICMP, Department  of Applied 
Electronics, Chalmers University of Technology, S-40220 
G6teborg (Sweden). 

India 
8th International S y m p o s i u m  on the Chemistry 
of Natural  Products  
in New Delhi, 6-12 February 1972 

The Symposium will be devoted mainly to the following 
topics for which it  is proposed to organize separate sec- 
t ions: 1. Alkaloids. 2. Polyphenolics. 3. Terpenoids and 
steroids. 4. Macromolecules of biological interest (pro- 
teins, Peptides, nucleic acids, etc.). 5. Carbohydrates, 
lipids and related substances. 6. Other topics in natura l  
products chemistry including physical methods of struc- 
ture and determination. 
The deadline for sending in abstracts is 1 September 1971. 
Further  information by  Prof. S. Rangaswami, Secretary, 
8th IUPAC Symposium, Indian  National Science Aca- 
demy, Bahadur Shah Zafar Marg, New Delhi 1 (India). 

CONSTRUCTIONES 

European  Tra in ing  A w a r d s  in Brain  and B e h a v i o u r  Research  

In  cooperation with the Organization for Economic 
Cooperation and Development, a group of European 
Scientists have initiated an experimental schema under 
which younger scientists working on Brain and Behaviour 
can apply for awards to enable them to acquire training 
in a specialized area. The money to finance this t raining 
program has been provided by the Max-Planck-Gesell- 
schaft. Successful applicants will receive travel and 
living expenses to enable them to study in selected 
laboratories. The normal duration of an award will be 
three months, but  some longer term awards can be made. 

Eligibility. To be eligible for an award, a candidate 
must  already by  undertaking research in the field of 
Brain or Behaviour in a laboratory situated in a member 
country of O.E.C.D. Applicants must  produce evidence 
that  their own research will benefit by the training for 
which they apply. In  making the awards, preference will 
be given to candidates applying for a type of training 
that  will assist them to follow an interdisciplinary 

approach in their own research. Candidates are expected 
to return to their original laboratory at the expiry of 
their training. 

Nature o[ training courses. Some of the training pro- 
grams incorporate formal course work, others involve 
the learning of techniques whilst undertaking closely 
supervised research on a particular problem. Training 
programs exist in the following subjects: Animal be- 
haviour, brain biochemistry, brain modelling, ethology, 
experimental psychology, histochemistry, morphology, 
neuroanatony,  neuropharmacology, neurophysiolog~- etc. 

Method o[ application. FUrther details of the scheme 
(including a list of laboratories participating in the 
training programs) and application forms can be ob- 
tained from : 

The Executive O/rice, Foundation FUNGO, 
Laan van Meerdervoort 531), Den Haag (The Netherlands). 


