


SCIENCE COMMUNICATION 
IN THE CARIBBEAN 

by Victor  Forsythe,  M.Sc. 
Director of  the 

Caribbean Workshop  on 
Science Communication 

Organised and sponsored jointly by 
the Commonwealth Science Council 
the Commonwealth Fun d for Technica l Cooperation and 
the National Scienc e Research Council of Guyana , 
Turkeyen, Greater Georgetown, Guyana. 
April 1 2 - 2 0 , 197 7 

Published b y 
the Commonwealth Science Council, 
Malborough House, Pall Mall, 
London SW1Y 5H X 
DECEMBER 1977 



©Copyright 197 8 

Primed and published b y 
The Commonwealth Secretaria t 

May be purchased fro m 
Commonwealth Secretaria t Publication s 
Marlborough Hous e 
London SW1Y 5HX 

ISBN 0  8509 2 148 1 



FOREWORD 

An essent ia l elemen t o f r e s e a r c h managemen t i s communica -
t ion, whethe r i n scienc e an d technolog y o r an y othe r fiel d o f 
human endeavour . T rans f e r o f informatio n canno t b e s epa ra -
ted fro m r e s e a r c h an d development , an d al l thos e concerne d 
with scientifi c ac t iv i t ie s mus t b e involve d i n disseminatio n 
of knowledg e t o th e sam e exten t an d wit h th e sam e attitud e a s 
they hav e toward s r e s e a r c h an d developmen t i tself . Researc h 
object ives a r e no t onl y t o fin d solution s t o problem s bu t als o 
to communicat e th e r e s u l t s obtaine d t o thos e wh o ca n benefi t 
from thei r u t i l iza t ion , an d t o o the r s wh o a r e responsib l e fo r 
ensur ing tha t th e nationa l effort s i n scienc e an d technolog y 
a r e app rop r i a t e , re levan t an d effective . Th e sc ient i s t s 
must r epor t t o a  publi c an d it s r ep re sen t a t i ve s wh o wil l 
judge whethe r scientifi c pursui t i s wort h th e mone y spen t o n 
it an d als o whethe r th e qualit y o f man' s lif e wil l b e adverse l y 
affected b y ac t iv i t ie s an d innovation s a r i s in g fro m suc h 
r e s e a r c h . 

Communication i s not , however , a  one-wa y syste m wit h on e 
active communicato r an d a  pass iv e r ecep to r . It  i s th e whol e 
p r o c e s s o f th e p resen ta t ion , t ransmiss io n an d receptio n o f 
information whic h const i tu te s th e fundamenta l mean s b y 
which th e developmen t an d uti l izatio n o f scienc e an d techno -
logy ca n tak e p l a c e . 

The Commonwealt h Scienc e Counci l ha s recognize d th e 
imperative t o promot e cooperat iv e act ivi t ie s d i rec t l y relevan t 
to th e soc ia l , economi c an d environmenta l problem s o f i t s 
members , whic h coul d concurren t l y an d integrat ively , a s s i s t 
in buildin g u p th e nationa l capabi l i t ie s i n scienc e an d techno -
logy, s o vita l fo r s e l f - r e l i a n c e . 

One o f th e firs t o f th e urgen t t a sk s tackle d b y th e Counci l 
has bee n endeavour s t o improv e manageria l skil l s i n sc ient i -
fic r e s e a r c h . To o ofte n w e a r e confronte d wit h th e situatio n 
of highly-qualifie d r e s e a r c h e r s place d i n posit ion s demandin g 
a wealt h o f knowledg e an d exper ienc e o f leadersh i p o f 
people an d mate r ia l s withou t bein g adequatel y p repa re d fo r 
this r o l e . A n essen t ia l a t t r ibut e o f scienc e l eade r s i s th e 
ability t o communicat e effectivel y whethe r i t b e wit h othe r 
s c i e n t i s t s , wit h dec i s ion-maker s i n government , wit h th e 
ultimate u s e r s o f r e s e a r c h findings , o r wit h th e publi c a t 
l a r g e . F requen t ly , th e sa d situatio n i s tha t r e s e a r c h find -
ings li e burie d i n file s whil e th e problems , fo r whic h r e s e a r c h 
had supplie d solut ions , a r e stil l wit h u s . 
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It wa s th e mai n purpos e o f th e Caribbea n Worksho p o n 
Science Commissio n t o c o r r e c t thi s situatio n 

1. t o enabl e sc ien t i s t s t o cons ide r an d 
compare technique s fo r assemblin g an d 
using th e availabl e scientifi c information ; 

2 . t o par t i c ipa t e i n technique s fo r 
disseminating availabl e scientifi c 
information t o s p e c i a l i s t s , t o 
admin is t ra to rs an d t o th e genera l 
public; an d 

3 . t o encourag e par t i c ipan t s t o organiz e 
similar workshop s wit h th e ai m o f 
developing scienc e informatio n system s 
within the i r r e spec t iv e c o u n t r i e s , an d 
to enabl e the m t o identif y th e kin d o f 
r e s o u r c e peopl e fo r suc h a n act iv i ty . 

This workshop , organize d an d sponsore d jointl y b y th e 
Commonwealth Scienc e Council , th e Commonwealt h Fun d 
Technical Corporat io n an d th e Nationa l Scienc e Researc h 
Council o f Guyana , wa s hel d a t th e Cyri l Po t te r Colleg e o f 
Education, Turkeyen , G r e a t e r Georgetown , Guyana , throug h 
the cour tes y o f th e Minis t r y o f Educat ion , Socia l Develop -
ment an d Cul tu re , an d th e Pr inc ipa l o f th e College , Apri l 
1 2 - 2 0 , 1977 . I t wa s th e secon d suc h worksho p organize d 
under th e ausp ice s o f th e Commonwealt h Scienc e Council , 
the f irs t fo r th e Africa n regio n bein g hel d i n Arusha , 
Tanzania i n Apri l 1976 . 

The Car ibbea n Worksho p wa s organize d int o differen t type s 
of s e s s i o n s , incorpora t in g va r iou s meetin g an d learnin g 
t echn iques : s emina r s ; l e c t u r e s ; forma l presenta t io n o f 
background p a p e r s followe d b y d i scuss ion ; case - s tud y 
e x e r c i s e s ; ro le -p lay in g i n simulate d situatio n an d p rac t i ca l 
demons t ra t ions . Th e evaluatio n o f th e worksho p a t th e fina l 
sess ion b y par t i c ipan t s showe d tha t th e var ie t y wa s 
apprec ia ted , eve n thoug h som e form s woul d hav e bee n mor e 
suitable fo r a  smalle r numbe r o f p a r t i c i p a n t s . Th e work -
shop r e p o r t an d th e r e s o u r c e mater ia l an d p a p e r s p resen te d 
a r e no w publishe d fo r a  wide r r e a d e r s h i p , a s thes e coul d 
be usefu l mater ia l fo r s imila r workshop s organize d a t a 
regional o r nationa l l eve l . 
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The succes s o f th e worksho p wa s t o a  larg e measur e du e t o 
the excellen t plannin g an d organizatio n b y th e coordinatin g 
committee an d it s variou s sub-committees , unde r th e abl e 
chairmanship o f Mr . Victo r Forsythe , wh o acte d a s 
workshop Director . W e were privilege d t o hav e ha d man y 
resource personnel , fro m Guyana , Canada , Britai n an d 
Kenya, wh o gav e s o freel y o f thei r tim e an d knowledge . Th e 
Cyril Potte r Colleg e o f Educatio n wa s a n excellen t venu e 
and th e Principa l an d staf f me t ou r need s full y an d cheerfully . 
The Honourabl e Ministe r o f Education , Cd e Shirle y Field -
Ridley, extende d u s th e privileg e o f declarin g th e Worksho p 
open an d wa s activ e i n he r suppor t throughou t fo r whic h w e 
are ver y grateful . T o al l wh o contribute d t o th e succes s o f 
the workshop , includin g th e participant s fro m th e Bahamas , 
Barbados, Belize , Cyprus , Jamaica , an d Trinida d an d Tobago , 
we wis h t o exten d ou r warmes t thanks . 

P . A . Munroe , 
Secretary-General , 
National Scienc e Researc h 

Council o f Guyana , 
and 
Chairman, Commonwealt h Scienc e 

Council 

D.G. Thomas , 
Deputy Secretary , 
Commonwealth Scienc e Counci l 

September 197 7 
Marlborough Hous e 
Pall Mal l 
London SW1 Y 5H X 
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The formal opening of the Georgetown Science Communication Workshop by Guyana's Minister 
of Information CDE Shirley Field-Ridley. Other s in picture are left to right, CDE Olive 
Lyken, Principal of the Cyril Potter College of Education (partly hidden); CDE Dr. Pat 
Munroe, Secretary, National Science Research Council of Guyana; CDE Victor Forsythe, 
Chief Information Officer of Guyana and Workshop Director; Mr. D.G. Thomas, Deputy 
Secretary, Commonwealth Science Council and Dr. M.N.G.A. Khan, Assistant Secretary of 
the CSC. 



1 OPENIN G ADDRES S 

Information Minister  Cde  Shirley  Field-Ridley 

Comrades , lookin g a t thi s morning ' s pape r , I  a m completel y 
convinced tha t th e importanc e of  communicatio n i s no t los t o n 
the o r g a n i s e r s a t leas t o f thi s seminar , becaus e ther e wa s 
l i t t le roo m t o se e anythin g e ls e bu t th e Scienc e Communica -
tion Worksho p whic h wa s bein g hel d i n Guyana . 

But le t m e sa y tha t i t i s ver y goo d t o hav e yo u he r e fo r th e 
purpose o f thi s workshop . W e a r e a  youn g countr y pa r t i cu -
la r ly i n th e fiel d o f Scienc e an d Scienc e R e s e a r c h , an d 
therefore i t i s a  pa r t i cu l a r boo n t o u s t o hav e thi s kin d o f 
exe rc i s e bein g conducte d i n ou r count ry . 

You hav e come , thos e o f yo u wh o com e fro m o v e r s e a s , a t a 
time whe n al l o f Guyan a doe s somethin g tha t I  haven' t rea l l y 
seen t o th e sam e exten t i n an y othe r pa r t o f th e world . Tha t 
i s , w e al l wak e a t abou t 4  o 'cloc k o n E a s t e r Monda y morning , 
those o f u s wh o hav e chi ldre n us e the m a s th e excus e fo r 
doing thi s e x e r c i s e , w e acquir e li t t l e thing s calle d kite s an d 
we mov e t o an y ope n spac e t o fl y thos e k i t e s . 

Now i t i s a  tim e o f th e y e a r whe n father s pa r t i cu la r ly , some -
times fo r th e f i rs t tim e i n th e y e a r , remembe r the i r parenta l 
obl igat ions; an d one  ca n se e the m i n number s troopin g t o th e 
seawall and t o var iou s othe r p lace s i n th e country , flyin g k i t e s . 
The f a the r s , o f c o u r s e , pre ten d tha t thi s i s a n exe rc i s e fo r 
the ch i ld ren , helpin g the m t o r a i s e th e k i t e s . Bu t an y o f yo u 
who hav e bee n he r e lon g enoug h an d hav e passe d th e sigh t o f 
l i t t le chi ldre n sitt in g lookin g longingly , whil e dadd y ha s bee n 
putting u p tha t kit e fo r tw o h o u r s , wil l kno w rea l l y th e whol e 
purpose o f th e e x e r c i s e . 

And tha t i s pa r t o f th e cul tura l t rad i t ion , I  woul d say , o f 
Guyana. I t ha s bee n goin g o n fo r a  lon g t ime . Certainl y I 
was bor n an d me t i t ; m y pa ren t s tel l m e tha t the y wer e bor n 
into tha t s i tuat ion ; bu t a s th e marc h o f p r o g r e s s continue d 
we fin d tha t scienc e an d technolog y in ter fere d a  l i t t l e bi t 
with thi s pa r t i cu l a r aspec t o f ou r cul tura l development , 
because wit h th e advanc e o f technolog y the r e appeare d 
e lec t r i c cable s an d hig h tensio n wi re s alon g th e r o a d s , sea -
walls an d ope n s p a c e s . 

As a  r e s u l t , fo r y e a r s w e hav e bee n havin g a  proble m tellin g 
pa ren t s an d chi ldre n t o ensu r e tha t thei r ki te s d o no t ge t 
tangled i n thes e hig h voltag e w i r e s , les t ther e b e fata l 
consequences . Unfortunatel y w e hav e ha d ove r th e y e a r s 
some ver y se r iou s s i tua t ions , som e fata l acc iden t s . Thi s 
y e a r , th e Elec t r ic i t y Corporat io n mounte d a  ver y effectiv e 
communication exe rc i s e an d I  thin k i t wa s t o the i r credi t 
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that w e hav e passe d thi s E a s t e r weekend , fo r th e firs t tim e 
in a  lon g t ime , withou t an y se r iou s inc idents . 

To m y min d thi s show s tha t ther e i s a  room , a n importan t 
a r ea fo r communicatio n i n th e fiel d o f sc ience , i n te rm s o f 
communicating wit h ord inar y people , wit h th e peopl e wh o 
themselves a r e no t s c i e n t i s t s , wit h th e peopl e wh o hav e 
grown u p doin g thing s i n a  pa r t i cu l a r kin d o f way , bu t wh o 
have t o adap t ve r y frequentl y an d modif y the i r behavioura l 
pa t t e rns becaus e o f th e p r o g r e s s o f s c i ence . 

H e r e , i n kit e flying , i s jus t on e l i t t l e exampl e o f th e wa y tha t 
we hav e ha d t o modif y t radi t iona l behaviou r pa t t e rn s t o 
accommodate somethin g tha t w e a r e al l ve r y happ y about , th e 
fact tha t w e no w hav e e lec t r i c i t y i n mos t p a r t s o f Guyana . 
But w e hav e found , an d thi s ha s bee n th e exper ienc e through -
out th e wor ld , tha t a s scientifi c p r o g r e s s goe s o n i t s way , i t 
has a  se r iou s impac t o n th e cul tura l pa t t e rn s o f th e countr y 
served b y th e sc ient is t ---  Guyan a bein g n o except ion . 

We hav e foun d howeve r i n Guyana , an d I  woul d imagin e mos t 
of yo u i n th e Caribbea n hav e share d thi s expe r i ence , tha t i n 
t e rms o f ou r ow n r e s e a r c h , i n t e rm s o f ou r ow n educatio n i n 
the sc ience s an d i n technology , w e a r e i n th e stag e o f infancy . 

Before w e wer e Independent , an d tha t happene d jus t eleve n 
y e a r s ago , ou r curr iculu m withi n th e forma l schoo l s t ruc tu r e 
and indee d withi n th e informa l schoo l s t r u c t u r e , wa s pa r t i cu -
la r ly innocen t o f an y excurs io n int o th e fiel d o f scienc e an d 
technology. 

This mean t a  lo t o f th ings , thi s mean t tha t w e looke d outsid e 
of th e countr y t o t r y an d sha r e th e r e s u l t s o f th e r e s e a r c h i n 
sc ience tha t wa s bein g conducte d i n othe r c o u n t r i e s . I t mean t 
that ver y frequentl y w e di d no t hav e th e personne l t o adap t 
the technolog y tha t cam e int o Guyana , an d lik e mos t develop -
ing count r ie s w e wer e th e victim s o f wha t ha s bee n descr ibe d 
as technologica l imper ia l ism . 

We foun d tha t thos e fe w Guyanes e wh o manage d t o acqui r e a 
nodding acquaintanc e wit h th e fiel d o f scienc e an d technolog y 
found themselve s unabl e t o functio n effectivel y i n the i r ow n 
count ry . Th e faci l i t ie s wer e no t t h e r e , th e a tmospher e an d 
climate di d no t ex i s t , an d s o fo r the m i t wa s a n e a s i e r jo b t o 
leave th e developin g Guyana , t o g o o v e r s e a s t o p r a c t i s e i n 
the pa r t i cu l a r a r e a o f sc ienc e an d technolog y tha t the y ha d 
identified a s the i r pa r t i cu l a r a r e a o f i n t e r e s t . 

Now wha t doe s al l th i s mea n i n t e rm s o f sc ienc e an d scienc e 
communication? Somebod y sai d t o m e a  fe w day s ago , imagin e 
after w e hav e bee n communicatin g wit h eac h othe r fo r al l 
these y e a r s w e suddenl y recogn i s e an d r e a l i s e tha t i t i s 
important . An d on e remember s incident s throughou t th e 
h i s to ry o f movement s i n th e worl d cause d b y th e lac k o f 
communication o f wha t wa s happenin g i n t e rm s o f improve d 
technology an d improve d scientifi c advancement . T h e r e 
were se r iou s p rob lems . 

1.2 



Looking t o Englan d a  lon g tim e ag o on e remember s th e Luddit e 
r i o t s , whe n w o r k e r s sa w th e inventio n o f machiner y a s bein g 
solely achieve d fo r th e purpos e o f puttin g the m ou t o f employ -
ment, an d the r e wa s a  wav e o f activit y whic h ende d i n th e 
des t ruct ion o f machinery . 

Much n e a r e r hom e ,  I  remembe r ove r th e y e a r s th e kin d o f 
ou t - c ry on e go t fro m th e union s i n th e suga r industr y whe n 
the re wer e th e f i rs t attempt s t o introduc e se r iou s mechanisa -
tion withi n tha t indus t ry ; an d eve n no w the r e i s ver y ver y 
se r ious debat e an d a  lo t o f fea r abou t an y kin d o f improvemen t 
in tha t kin d o f a r e a becaus e th e workma n sees  i t a s takin g 
from hi m th e opportunit y t o ea r n a  l ivelihood . 

This doe s no t mea n however , tha t on e want s t o hol d bac k th e 
kind o f experimentatio n tha t ha s bee n goin g o n i n th e fiel d o f 
s c i ence , i t jus t mean s tha t on e need s t o explai n i n languag e 
that th e layme n ca n unders tand , wha t exactl y i s takin g p l ace . 
Here w e com e t o th e cru x o f th e ma t t e r . 

T h e r e a r e tw o l e v e l s , t o m y mind , an d I  spea k a s a  layman , 
at whic h thi s communicatio n i n th e worl d o f scienc e need s t o 
be effectivel y p u r s u e d . F i r s t o f al l sc ien t i s t s mus t tal k t o 
one another ; an d thi s ha s no t ye t s t a r t e d effectively . A s a 
decis ion make r myself , I  kno w th e t raum a tha t w e exper ience d 
in attemptin g withi n ou r ow n environment , t o cop e wit h 
problems tha t othe r peopl e hav e bee n lookin g a t fo r man y 
many y e a r s ; t o s t a r t a f res h i n r e s e a r c h tha t dea l s wit h stoc k 
feeds o r f e r t i l i s e r s , whe n on e i s awar e tha t the r e ha s bee n 
some r e s e a r c h somewher e e l s e tha t coul d b e o f he lp . 

But w e hav e no t ye t evolve d a n effectiv e syste m tha t make s th e 
r e s u l t s o f tha t kin d o f r e s e a r c h availabl e t o u s a l l . S o tha t 
while Surina m ha s don e a  lo t o f wor k i n th e productio n o f 
c h a r c o a l , Guyana , in t e res t e d i n th i s field , i s no w tryin g t o 
tap som e o f th e technique s t o mak e ou r productio n efficient . 
We a r e al l i n th e sam e b u s i n e s s , w e a r e ne ighbours , the r e 
is jus t a  r i v e r tha t divide s u s , bu t w e nee d t o l ea r n t o hav e 
that d ia logue . 

Then, of cour se , t he re i s th e othe r proble m (eve n i f th e 
sc ien t i s t s tal k t o on e another ) o f th e nee d t o tal k t o th e 
public t o mak e u s unde r s t and . 

I kno w tha t t he r e i s a  ve r y se r iou s temptatio n amon g an y 
profess ional g roup , t o es tab l i s h a  jargo n whic h ca n b e under -
stood b y n o othe r grou p a t a l l . I  mysel f hav e bee n a  p ro fe s -
sional an d I  a m awar e tha t i n m y pa r t i cu la r profess io n w e wen t 
back t o th e Lati n languag e an d hav e use d ove r p e r i o d s , an d 
sti l l d o u s e , man y p h r a s e s tha t nobod y othe r tha n a  lawye r 
would eve n t r y t o unde r s t and . Bu t th e l awyer s us e i t becaus e 
it c r e a t e s a  sor t o f c lose d shop ; an d whe n w e communicat e 
with on e ano ther , w e p r e s e r v e ou r s ta tu s an d w e p r e s e r v e 
the e so te r i c na tu r e o f ou r pa r t i cu l a r p rofess ion . 

Now I  a m no t a t al l qualifie d t o sa y whethe r i n fac t sc ient is t s 
do t h i s , bu t I  d o no t thin k i t i s jus t a  ga p i n m y ow n in te l lec -
tual abilit y tha t make s i t impossibl e fo r m e t o unders tan d a 
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lot o f th e communicatio n tha t emanate s fro m th e s c i e n c e s . W e 
find i t impossibl e t o unders tan d no t jus t wha t th e exe rc i s e i s 
about, bu t th e purpos e an d th e r easo n fo r th e e x e r c i s e . 

To m y mind , thi s span s th e a r e a o f no t jus t na tura l sc ience s 
but applie d sc ience s a s we l l . Thi s i s t ru e o f almos t an y a re a 
of th e sc ience s tha t I  ca n thin k of . T h e r e i s th i s bui l t - i n 
p r o c e s s o f identifyin g an d devisin g a  jargo n tha t make s i t 
impossible fo r anyon e e l s e t o communicat e o r t o unders tan d 
the communication . 

But th e fac t tha t thi s worksho p i s bein g held , t o m y mind , 
says tha t t h e r e i s recogni t io n tha t somethin g ha s t o b e don e 
in th i s a r e a , s o tha t yo u hav e cal le d i n a id , th e scienc e o f 
communication t o a s s i s t i n th i s t a sk ; bu t i f on e i s no t careful , 
that sc ienc e itsel f ca n hav e buil t int o i t pa r t i cu l a r hang-ups , 
which agai n for m a  b a r r i e r t o communication . 

It seem s t o m e tha t , i n Guyana , i n th e Car ibbea n an d perhap s 
in th e developin g worl d a s a  whole , w e liv e i n a  situatio n 
where becaus e o f ou r newnes s t o thi s field , mos t o f th e 
r e s e a r c h ha s bee n don e i n th e develope d wor ld . Becaus e w e 
have no t ha d th e exper t i s e t o develo p an d adap t tha t r e s e a r c h 
to ou r ow n need s o r becaus e w e a r e no t awar e o f th e effort s 
of o the r s t o adap t tha t r e s e a r c h t o ou r ow n n e e d s , w e fin d 
ou r se lves over-dependen t o n th e outsid e worl d fo r al l th e 
things tha t hav e com e wit h th e s c i ence , wit h th e technology . 

I kno w tha t i n Guyan a w e hav e gon e throug h per iod s whe n 
many man y r e s e a r c h e r s hav e com e h e r e t o Guyana , hav e go t 
pa r t i cu l a r a s s i s t anc e an d hel p i n th e in t e re s t o f furtherin g 
the caus e o f learn in g an d s c i ence , hav e bee n give n a c c e s s 
to al l kind s o f phenomen a i n Guyan a tha t the y r ega rde d a s 
unique, hav e bee n studyin g wha t ha s bee n desc r ibe d a s th e 
pecu l i a r i t i e s o f th e people s i n Guyana , hav e don e r e s e a r c h o n 
the f ish , o n th e fauna , o n th e flora.  W e hav e no t a t al l ha d a 
chance t o r ea l l y sha r e effectivel y i n th e r e s u l t s o f tha t 
r e s e a r c h . 

Other peopl e hav e go t PhD s a s a  r e su l t o f t h i s , o r perhap s 
have bee n abl e t o mak e a  l i t t l e bi t o f mone y becaus e the y 
have publishe d wor k base d o n r e s e a r c h don e h e r e i n Guyana , 
sometimes b y themse lves , mor e frequentl y b y Guyanes e wh o 
were no t abl e t o dra w th e conclusion s fro m th e wor k the y 
had bee n doin g an d w e ou r se lve s hav e been , a s I  sa id , no t 
r ea l ly th e benef ic ia r ie s o f th e wor k tha t ha s bee n goin g on . 

Now tha t w e a r e independent , no w tha t sc ienc e i s a  subjec t o 
on th e cur r i cu lum , no w tha t w e hav e become , I  think , a  l i t t l e 
more awar e o f th e importanc e o f technologica l innovatio n i n 
t e rms o f copin g wit h th e problem s o f ou r environment , I 
would lik e t o thin k tha t ou r ow n r e s e a r c h e r s an d thos e 
r e s e a r c h e r s wh o com e in , i n th i s si tuatio n wil l b e fa r mor e 
willing t o s h a r e wit h u s th e r e s u l t s o f th e wor k the y do . 

I a m no t eve n suggest in g tha t peopl e wer e motivate d b y selfis h 
i n s t i nc t s , bu t pe rhap s the y simpl y di d no t se e t he r e wa s a 
need t o s o communicate . I  a m no t eve n talkin g abou t peopl e 
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who ha d a  ves te d in te res t i n no t communicating , becaus e the y 
do ex i s t , bu t peopl e wh o becaus e o f ignoranc e o f th e impor -
tance o f communicatio n di d no t sha r e wit h u s th e frui t o f thei r 
work . 

Living i n a  countr y lik e Guyan a ha s othe r diff icult ies , agai n 
because w e a r e no t m a s t e r s o f ou r ow n r e s e a r c h o r r e s e a r c h 
into condition s tha t a r e re levan t t o u s w e stan d b y o r rece iv e 
the r e s u l t s o f invention s o f d i scover i e s tha t hav e mad e a n 
impact o v e r s e a s . Sometime s the y hav e mad e a n impac t fo r 
pa r t i cu l a r r e a s o n s , becaus e the r e a r e ves te d i n t e r e s t s tha t 
demand tha t a n impac t b e made . Sometime s thes e a r e counter -
product ive t o th e in t e re s t o f l i t t l e developin g count r ie s lik e 
Guyana, sometime s t h e y ' r e jus t plai n unsu i tab le . 

Fo r example , t he r e wa s tim e whe n Georgetow n wa s a  pecul -
ia r ly beautifu l c i ty . Th e building s wer e whi te , the y wer e 
built o n s t i l t s , the y wer e mad e o f woo d an d the y gav e a  ver y 
pleas ing look . No w goin g aroun d Georgetown , on e sees  tha t 
we hav e becom e m a s t e r s o f th e a r t o f usin g concre t e t o pu t 
up ou r s t r u c t u r e s , w e us e pas te l shades , (tha t i s fine ) w e 
build bi g edifice s lik e fo r exampl e th e Pegasu s Hotel , whic h 
have a  beaut y o f the i r own . Bu t thes e d o no t us e th e ligh t 
that I  thin k w e hav e bee n b lesse d with ; the y d o no t us e th e 
b reeze tha t th e t r ad e wind s brin g t o u s , bu t the y a r e ver y 
s turdy building s cuttin g ou t ligh t an d a i r , modelle d o n some -
thing fro m som e othe r count ry . 

Having complete d th e buildin g w e fin d tha t w e rea l l y d o nee d 
the ligh t an d a i r , tha t w e hav e exclude d th e coo l o f th e b r e e z e , 
so w e pu t i n a i r -cond i t ione r s  whic h a r e importe d fro m over -
seas an d w e tu r n o n th e l ight s an d hav e t o kee p the m on  al l 
day becaus e w e ou r se lve s hav e no t ha d th e confidenc e t o d o 
our ow n experimentat io n i n th e a r e a o f a r c h i t e c t u r e , t o fin d 
the building s tha t a r e suitabl e fo r Guyana . Bu t the r e a r e 
even mor e hea r t - r end in g example s o f thi s kin d o f expe r i ence . 

Guyana lik e man y othe r developin g coun t r i e s , ha s fro m tim e 
to t ime , bu t mor e especia l l y i n th e p a s t , looke d t o ai d donor s 
for a s s i s t anc e t o solv e som e o f th e problem s o f livin g i n ou r 
environment an d sinc e malnutri t io n ha s bee n a  proble m fo r 
every developin g countr y tha t I  ca n thin k of , w e hav e ou r -
se lves bee n i n th e posit io n o f rece iv in g a s s i s t anc e i n th e for m 
of powdere d mil k fo r ou r mother s an d youn g bab ie s . 

Along wit h tha t t he r e hav e bee n th e commercia l manufacturer s 
of powdere d milk , wh o wer e ve r y consciou s an d a r e ver y con -
scious o f th e importanc e o f communication , an d wh o hav e 
subjected th e r e s i d e n t s o f Guyan a lik e al l developin g coun -
t r i e s t o th e bombardmen t o f ever y mean s o f communicatio n 
you ca n thin k of , whic h t e l l s u s o f wha t a  wonderfu l thin g i t 
is t o us e th i s pa r t i cu l a r bran d o f powdere d mil k o r tha t p a r t -
icu lar bran d o f powdere d milk . 

Added t o tha t , th e communicatio n ne t -wor k goe s int o pla y an d 
t e l l s u s a t a  differen t leve l wha t ou r wome n shoul d loo k l ike , 
what kin d o f f igure s the y shoul d hav e an d ho w t o p r e s e r v e 
those f igu res . The y giv e u s s ta t i s t ic s an d i n ou r s t ruggl e 
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to kee p th e s tandard s tha t w e hav e bee n tol d a r e th e bes t , to o 
many o f ou r mother s refus e t o b reas t fee d the i r ch i ld ren . W e 
believe i t wil l in te r fe r e wit h th e figur e an d me n tel l u s tha t 
they woul d lik e t o se e u s lookin g a  pa r t i cu l a r kin d o f way , 
and we , si l l y c l o t s , believ e tha t tha t i s wha t i s r ea l l y impor -
tant i n l i fe , so  w e p r e s e r v e ou r f igure s a t th e expens e o f th e 
chi ld . 

But w e d o no t thin k i t i s a t th e expens e o f th e chil d becaus e 
the manufac turer s o f th e powdere d ¡mil k hav e sai d i t i s th e 
best thin g tha t yo u ca n giv e you r baby . An d so  th e cycl e cont -
inues , whil e th e poo r mothe r o n th e Eas t Coas t , wh o can ' t 
r ea l ly affor d th e powdere d mil k i n th e quantit y tha t sh e shoul d 
puts i n a  l i t t l e mor e wa te r .  . .  whe n the r e i s suc h a  read y 
means o f takin g c a r e o f ou r ch i ld ren . 

But thi s i s wha t I  mea n b y th e fac t tha t w e rea l l y nee d t o cal l 
in a id , ou r sc ienc e r e s e a r c h , ou r technique s i n dealin g wit h 
these p rob lems , t o a s s i s t i n ou r ow n s t ruggl e t o liv e i n th e 
environment whic h i s o u r s ; an d w e nee d t o hav e th e communi -
cation l ink , th e communicatio n consc iousnes s o f s c i ence , 
working fo r u s an d no t agains t ou r i n t e r e s t . 

I a m no t su r e ho w soo n w e wil l a r r i v e a t tha t s i tuat ion , bu t 
it i s indee d ve r y hear ten in g tha t ou r ow n Scienc e Resea rc h 
Council wit h hel p fro m th e Commonwealth , wit h hel p fro m 
r e s o u r c e pe r sonne l , a r e ve r y consciou s o f th e nee d t o lin k 
these tw o s c i e n c e s , th e sc ienc e o f communicatio n an d th e 
other sc ience s whic h a r e r e p r e s e n t e d b y th e d isc ip l ine s he r e 
today, i n a n attemp t t o produc e th e kin d o f l inkage s i n th e 
society withou t which , w e ca n b e l o s t . 

It i s impossibl e i n 197 7 t o tur n ou r back s o n wha t i s happenin g 
in th e r e s t o f th e wor ld . Indeed , th e a sp i ra t ion s o f ou r peopl e 
in Guyana , i n mos t o f th e developin g worl d hav e al l bee n fas -
hioned i n th e develope d c o u n t r i e s . F o r abou t 30 0 y e a r s i n 
Guyana w e hav e bee n taugh t tha t th e wa y th e housewif e i n th e 
United S ta t e s o r i n Europ e o r i n Br i ta i n l ive s i s th e wa y th e 
housewife i n Guyan a shoul d l ive , an d tha t somethin g i s 
wrong wit h u s i f w e don' t hav e th e moder n convenience s tha t 
sc ience ha s brough t i n th e ai d o f house-keep ing . 

P e r h a p s tha t i s t r u e , bu t one  need s a n in-dept h examinatio n 
to t r y an d wor k ou t whic h o f thos e convenience s a r e th e one s 
that a r e r ea l l y importan t fo r a  countr y lik e Guyana , fo r a 
country tha t i s developing , whic h ha s 800,00 0 people , an d 
83 ,000 sq . mile s wit h ve r y l i t t l e mone y t o develo p i t . 

In Guyan a w e have , s inc e Independence , bee n attemptin g t o 
combat th e individualist i c tendencie s tha t hav e bee n pa r t o f 
our lif e styl e befor e independence , b y emphasizin g c o - o p e r a -
t ivism, workin g toge the r , th e shar in g toge the r . I n Guyan a 
r ight no w t rave l l in g aroun d th e countr y yo u woul d b e awar e 
of school s pu t u p b y wha t w e cal l se l f -he lp ; -  yo u wil l se e 
a lso communit y c e n t r e s , d ra inag e an d i r r iga t io n schemes ; 
and w e hav e don e i t b y shar in g exper ienc e whic h w e tak e 
ve ry s e r i o u s l y . 
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In fact , i t i s recognise d whe n w e tal k abou t co-opera t iv is m 
or co-opera t iv e social is m a s th e lif e styl e o f th e peopl e o f 
Guyana. W e believ e an d w e hav e t o unders tan d tha t knowledg e 
is no t a  p r iva t e p r e s e r v e o f an y individua l bu t somethin g t o 
be share d on e wit h th e o the r , tha t th e r e su l t o f th e wor k o f 
each on e o f u s , i s somethin g tha t ha s t o b e share d wit h thos e 
who a r e no t abl e o r hav e no t ha d th e tim e o r th e in te res t t o 
work i n ou r pa r t i cu l a r a r e a o f e x p e r t i s e . Tha t shar in g o f 
exper ience i s on e tha t t o me , ha s bee n pa r t o f th e l i fe-s tyl e 
for a  lon g tim e i n Guyana . 

The or igina l inhabitant s o f Guyana , th e Amerindians , live d 
in a  co-opera t iv e way . Afte r s l ave ry , th e African s buil t 
v i l lages havin g bough t the m b y poolin g the i r r e s o u r c e s , an d 
r a n the m i n a  co-opera t iv e way . Thos e l abou re r s wh o cam e 
from Indi a farme d an d plante d r i c e wit h th e sam e kin d o f 
philosophy motivatin g the i r activit y • 

T h e r e f o r e , I  woul d lik e t o sa y tha t yo u a r e doubl y welcom e 
when I  s e e , i n th e wa y tha t yo u hav e com e toge ther , th e sam e 
att i tude t o shar in g knowledge , shar in g expe r i ence , shar in g 
the r e s u l t s o f you r r e s e a r c h , pe rhap s th e methodolog y o f 
your r e s e a r c h , shar in g you r exper ienc e o f system s tha t ca n 
build int o th e whol e ne t -wor k o f sc ience , th e opportunit y o f 
shar ing an d helpin g eac h othe r an d i n tha t wa y helpin g th e 
communities a t l a r g e . 

I d o no t believ e tha t i n th e s t ruggl e t o h a r n e s s th e r e s o u r c e s 
of th e worl d t o hel p ma n becom e a  happie r being , tha t on e 
should se e onesel f a s bein g i n competitio n wit h eac h o ther , 
because th e en d purpos e o f al l thi s activit y i s th e ma n himself . 
And i n Guyan a whe n w e tal k abou t social is m th e mos t impor -
tant aspec t o f tha t philosoph y i s th e importanc e o f th e man , 
h is valu e a s a  p e r s o n , hi s valu e a s a  socia l being , h i s impor -
tance i n t e rm s o f providin g fo r hi m th e opportuni t ie s t o 
improve himsel f an d develo p himself . 

And tha t afte r a l l , i s th e en d act ivi t y o f al l th e sc ience s n o 
mat ter whic h i s th e pa r t i cu l a r a r e a tha t yo u hav e chosen . 
It i s th e r e a s o n wh y yo u indulg e i n th e act iv i ty , s o tha t 
ultimately ma n wil l b e abl e t o liv e a  be t t e r l i fe , wil l b e ab le , 
because o f wha t yo u hav e bee n doing , t o fin d himsel f mor e i n 
harmony wit h th e u n i v e r s e , mor e i n harmon y wit h himself , 
more i n harmon y wit h hi s fello w man . 

P e r h a p s i n a  countr y lik e th i s i t i s unders tandabl e tha t w e 
place s o muc h emphasi s o n tha t kin d o f r e s e a r c h tha t immed -
iately help s u s t o tackl e th e bas i c problem s tha t w e fee l ma n 
should no t have , th e proble m tha t s o man y mother s i n ou r 
country fac e o f wakin g i n th e mornin g an d no t knowin g wha t 
goes int o tha t po t a t midday , th e proble m o f findin g adequat e 
housing, th e proble m o f clothin g oneself . 

We believ e tha t thes e a r e problem s tha t shoul d no t occup y 
a hundre d percen t o f th e tim e o f an y individua l o r eve n hal f 
the tim e o f an y individual . T h e s e a r e thing s tha t shoul d b e 
provided for , s o tha t a  man ' s energ y ca n b e r e l ea se d t o 
deal wit h othe r a r e a s o f improvemen t i n l ife , i n hi s persona l 
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development, i n th e developmen t o f hi s soc ie ty . Now , t o d o 
this on e ha s t o tak e int o accoun t tha t ma n i n thi s societ y i s 
not a  pecul ia r being , bu t h e need s t o hav e a s s i s t anc e t o us e 
the r e s o u r c e s aroun d him . 

Just a  fe w month s ag o th e peopl e o f Guyan a face d a  ver y diffi -
cult si tuatio n an d w e a r e st i l l facin g i t . On e o f th e r e a s o n s 
for th i s si tuatio n i s th e inc reas in g cos t o f petroleu m product s 
and oi l itself , becaus e w e depen d s o ver y heavil y on  thi s 
source o f powe r fo r man y o f th e ac t iv i t ie s tha t a r e c a r r i e d 
out i n Guyana . 

Our e lec t r i c i t y r a t e s ha d t o g o up , becaus e Governmen t coul d 
not subs id i se , a s the y ha d bee n doin g fo r som e t ime , th e 
r a t e s t o th e pr iva t e consume r o f e l e c t r i c i t y . Bu t ye t i n 
Guyana, a s everyon e knows , w e a r e b lesse d o r o therwis e 
with ver y l a rg e r i v e r s , an d numerou s w a t e r - f a l l s , poten -
t ial fo r powe r an d energ y w e hav e identifie d a s needin g t o 
be tappe d an d w e hav e s t a r t e d th e wor k t o d o t h i s . 

But o f cou r s e i n a  developin g country , the technolog y t o d o 
th is i s ve r y expensiv e ;  th e input s cal l fo r capi ta l expenditur e 
that ce r ta in l y Guyanes e d o no t hav e a t han d an d cer ta in l y ver y 
few developin g count r ie s r ea l l y hav e read i l y t o hand , bu t thes e 
a r e th e a r e a s t o whic h w e nee d t o tu r n ou t a t tent ion . Thes e 
a r e som e o f th e a r e a s tha t nee d urgen t attentio n i n count r ie s 
like o u r s , an d thes e a r e th e a r e a s wher e on e woul d fin d tha t 
it i s poss ib l e t o in t e rp re t th e wor k o f th e sc ient is t t o th e 
o rd inary ma n becaus e h e ca n sha r e i n a n expe r i ence , whic h 
benefits hi m i n a  tangibl e way . 

The whol e a r e a o f foo d technolog y i s on e tha t w e nee d t o tal k 
more about , an d t o tal k i n posi t iv e way s too . W e hav e a 
whole t radi t io n tha t w e hav e bee n tol d i s wrong , wher e mother s 
believe tha t th e wa y t o s t rengthe n you r chil d is * to giv e i t 
something cal le d plantai n f lour , a  flour  w e mak e fro m plan -
t a i n s . An d cer ta in l y i f yo u go t anybod y m y mother ' s ag e o r 
o lder tha n tha t , sh e woul d swea r t o yo u tha t an y robus t , 
healthy chil d sh e produce d wa s th e d i rec t r e su l t o f plantai n 
f lour . 

Nut r i t ion i s t s , however , hav e tol d u s , an d I  a m sur e the y a r e 
r igh t , tha t r ea l l y an d t ru l y plantai n flou r ha s l i t t l e tha t help s 
in th e growt h an d developmen t o f th e child ; i t ha s carbohy -
d r a t e s an d ve r y l i t t l e e l s e . S o tha t w e nee d e i the r t o sto p 
using i t , o r t o enr ic h i t i n som e wa y wit h mil k o r something . 

Now thi s i s fine , i t ' s importan t t o kno w t h i s ; bu t a t th e sam e 
t ime, thos e o f yo u wh o a r e involve d i n thi s p a r t i c u l a r fiel d 
need t o te l l u s wit h th e sam e kin d o f dynamis m tha t th e p r o -
d u c e r s o f powdere d mil k hav e bee n us ing , wha t a r e thing s 
we shoul d u s e . W e kno w th e thing s w e shoul d no t u s e , no w 
t e l l u s a  l i t t l e mor e abou t th e thing s tha t poo r mother s ca n 
u s e . 

Sel l i t a s yo u woul d sel l soa p powder , i f yo u wan t tha t 
analogy, becaus e I  gathe r tha t i s somethin g tha t i s sol d ver y 
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effectively; bu t sel l i t wit h everyth ing , us e th e communicatio n 
channe ls , th e technolog y o f communicatio n tha t w e hav e take n 
from th e develope d wor ld , sometime s a  l i t t l e to o uncr i t i ca l ly . 
Use th e t radi t iona l mean s o f communicatio n tha t ou r p a r e n t s , 
our g randparen t s th e v i l l age r s al l kno w about , a c r o s s th e 
fence, pe rhap s i n th e b a r b e r shop , i n th e ru m shop s ;  t r y an d 
make i t a t t rac t iv e so  tha t yo u popular i s e th e r e su l t o f you r 
scientific ac t iv i ty . 

But nutr i t io n i s no t th e onl y a r e a , a r ch i t ec tu r e i s no t th e onl y 
a r e a , t he r e a r e s o man y a r e a s wher e th e wor k yo u a r e doin g 
is vita l bu t ca n onl y r ea l l y produc e th e r e s u l t s tha t yo u wan t 
if peopl e lik e mysel f wh o a r e layme n unders tan d wha t i t i s 
you a r e doing , unders tan d th e re la t ionshi p o f wha t yo u a r e 
doing t o ou r l i f e - s ty l e . 

It i s t r u e , tha t base d o n th e r e s e a r c h yo u d o an d th e r e s u l t s 
of tha t r e s e a r c h th e messag e migh t chang e ver y ver y frequent -
ly . An d I  remembe r th e s tor y o f a  ma n wh o wen t t o a  docto r 
complaining tha t h e couldn' t s lee p an d th e docto r afte r askin g 
him som e quest ion s sa id , "bu t th e thin g yo u hav e t o d o i s hav e 
a r ea l l y soli d mea l befor e yo u g o t o bed , tha t solve s you r 
problem. "  Th e patien t objected , h e sa id , "bu t docto r th e las t 
time I  came , yo u tol d m e jus t th e opposit e tha t I  shoul d no t 
eat a t al l befor e I  wen t t o b e d . " Th e docto r sa id , "cha' . 
that wa s las t January , scienc e move s ver y ver y quickl y an d 
th ree month s i s nothin g a t al l fo r s c i e n c e . " 

But I  thin k th e publi c ca n b e helpe d t o cop e wit h problem s o f 
change lik e t ha t . The importan t thin g i s tha t we , th e publ ic , 
unders tand wha t i t i s yo u a r e doing , tha t yo u buil d int o you r 
work a  system , nationall y an d in ternat ional ly , tha t ensu re s 
that th e p r o c e s s o f communicatin g wil l continu e eve n whe n yo u 
you r se lves who , b y you r p r e s e n c e h e r e indicat e tha t yo u 
unders tand th e importanc e o f communicatio n an d yo u a r e . 
committed t o i t , eve n whe n yo u a r e no t t h e r e , an d tha t yo u 
leave behin d yo u a  syste m tha t ca n function , tha t ca n work . 

The importanc e o f communicatio n i s somethin g tha t subcon -
sc ious ly , I  think , w e al l a r e awar e of ; bu t I  thin k sometime s 
in pursu i t o f ou r ow n discipl in e w e forge t thos e wh o a r e , fo r 
one r ea so n o r ano ther , outsid e o f tha t pa r t i cu la r a r e a an d 
too lat e w e attemp t t o communicat e wit h th e peopl e wh o shoul d 
have bee n pa r t o f th e investigatio n fro m th e ver y s t a r t . 

I a m no t a t al l suggestin g tha t the r e a r e a r e a s wit h whic h yo u 
a r e no t th e onl y peopl e competen t t o dea l , bu t I  woul d lik e 
to thin k tha t ever y subjec t ca n b e explaine d i n te rm s o f i t s 
r e l a t ionsh ip , i n t e rm s o f th e en d purpos e o f i t , i n te rm s o f 
what i s involved , i n a  wa y tha t win s yo u th e sympathy , th e 
unders tanding o f th e peopl e a t l a r g e . 

In som e c o u n t r i e s , tha t involvemen t i s i n you r ow n in te res t 
and i s importan t becaus e yo u wil l nee d th e fundin g t o c a r r y 
on th e r e s e a r c h ; an d i f peopl e don' t kno w wha t th e r e s e a r c h 
is abou t an d hav e no t bee n involve d yo u don' t ge t i t . 

In a  countr y lik e Guyan a wher e w e a r e t ryin g a  ver y difficul t 
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job o f fundin g thing s lik e thi s i n differen t ways , o f c e n t r a l i s -
ing th e r e s o u r c e s o f th e countr y an d the n allocatin g the m t o 
a r e a s o f importance ; i t i s , n e v e r t h e l e s s , importan t ,  pe rhap s 
just a s importan t ,  t o sha r e wit h ou r peopl e th e r e s u l t s o f you r 
work because , afte r a l l , the y a r e th e peopl e wh o provid e th e 
money fo r th e r e s e a r c h , e i the r b y taxe s d i rec t o r indirec t 
o r i n o the r w a y s . 

Apart fro m tha t , i f w e r e s p e c t eac h othe r a s huma n being s ,i f 
we mea n anythin g b y th e valu e o f th e individual , the n w e t r ea t 
him i n a  wa y tha t show s tha t r e s p e c t , w e t r e a t hi m i n a  wa y 
that make s hi m a  p a r t n e r i n th e shar in g exper ienc e whic h i s 
the exper ienc e o f l iving . 

We mus t sa y t o him , "yo u a r e pa r t an d pa r ce l o f th i s e x e r c i s e , 
you hav e a  ro l e i n th i s jus t a s I  hav e a  r o l e ; yo u a r e providin g 
one function , I  a m providin g anothe r function ; bu t togethe r 
putting al l ou r wor k togethe r w e wil l fin d a  wa y o f makin g 
life a  be t t e r p l a c e , a  happie r p l ace , a  plac e wher e peopl e 
can wal k ta l l an d fee l prou d o f t h e m s e l v e s . " 

In thi s a r e a pe rhap s mor e tha n o the r s yo u ca n de-myst if y a 
sc ience tha t ha s com e dow n t o u s wit h al l th e cul tura l 
imbalance tha t ha s bee n pa r t o f th e lo t o f th e developin g 
wor ld . I t ha s bee n pa r t o f th e r ea so n fo r s o man y o f u s wh o 
live i n th e developin g wor ld , feelin g tha t thos e i n th e develope d 
world a r e someho w wa y abov e u s becaus e the y a r e i n contro l 
of a r e a s tha t w e don' t unde r s t and . 

If yo u de-mystif y th i s pa r t i cu l a r l y importan t a r e a the n yo u 
help u s , i n way s pe rhap s yo u don' t eve n thin k of , t o r e s t o r e 
the sel f r e s p e c t whic h w e shoul d have , t o hav e confidenc e 
in ou r se lve s t o unders tan d tha t thos e o f u s wh o liv e i n th e 
developing wor ld , a r e huma n being s o n p a r , wit h vali d 
cul tura l b a s e s , wit h th e abili t y t o perfor m a s effectivel y a s 
those othe r kind s o f s o c i e t i e s . I t i s i n tha t sp i r i t tha t i t i s 
my p l ea su r e t o dec l a r e ope n thi s workshop . 
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2 COMMUNICATIO N T O MEE T DIFFEREN T USE R NEED S 

D G  Thomas 

Introduction 

People i n differen t s i tuat ion s r equ i r e informatio n o n a  subjec t 
in differen t form s an d wit h differen t emphas i s an d differen t 
depths o f explanat ion . Eve n th e sam e p e r s o n seek s inform -
ation i n differen t way s an d i n differen t form s o n va r iou s 
occa s ions , dependin g o n h i s knowledg e o f th e subjec t an d th e 
r e a s o n s fo r wantin g th e information . 

T h e r e i s n o on e mean s o f communicatio n tha t wil l ensu r e a 
r eady flow  o f informatio n fo r eve r y s i tuat ion . T o b e effect -
ive , mor e tha n on e approac h i s r e q u i r e d . On e o f th e 
temptations i n th e communicatio n p r o c e s s , a s i n o the r s p h e r e s 
of ac t iv i ty , i s t o b e conten t wit h a d ho c remedie s i n differen t 
c i r cums tances . Th e situatio n i s fa r mor e fundamenta l tha n 
t h i s . 

Before w e ca n communicat e effectively , w e mus t b e quit e c l ea r 
in ou r ow n mind s wh o w e wis h t o communicat e with , wha t 
information w e wan t t o conve y t o them , an d wha t react io n w e 
want fro m thos e bein g a d d r e s s e d . An d w e do , o f c o u r s e , 
want t o kno w f i rs t o f a l l , wha t i s th e bes t mechanis m o f com -
municating t o a  p a r t i c u l a r u s e r . 

Where d o peopl e ge t the i r information ? 

To a s c e r t a i n whic h avenue s t o us e fo r th e t r ans f e r o f 
information t o a  p a r t i c u l a r potentia l u s e r , w e mus t kno w 
from wher e th e potentia l u s e r usual l y obtain s hi s 
information. 

The r e s u l t s o f th e fe w su rvey s tha t hav e bee n mad e i n 
different coun t r i e s o f th e sourc e o f scientifi c an d technica l 
information b y s c i e n t i s t s , technologis t s an d o p e r a t o r s sho w 
that th e mor e specia l ize d th e user- , th e mor e dependen t he 
i s o n th e wr i t te n word . 

In a  sampl e o f 60 6 sc ien t i s t s an d eng inee r s engage d i n 
r e s e a r c h a t th e Joh n Hopkin s Univers i ty , i t wa s foun d tha t 
75% o f ' p u r e ' s c i e n t i s t s , bu t onl y 50 % of applie d s c i en t i s t s , 
r e g a r d e d th e scientifi c l i t e r a t u r e , a s oppose d t o o ra l 
s o u r c e s , t o b e th e mos t usefu l sou rce s o f r e s e a r c h inform -
at ion. Somewha t s imila r r e s pons e wa s obtaine d i n anothe r 
survey o f 5 0 America n sc ien t i s t s r ep re sen t in g a  wid e rang e 
of d i sc ip l ines : 60 % f i rst becam e awar e o f wor k c ruc ia l t o 
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the i r ow n fro m som e for m o f wri t te n communication , bu t ther e 
was a  heav y re l i anc e o n verba l communicatio n betwee n 
sc ien t i s t s workin g i n th e sam e a r e a . 

Moving t o lowe r level s o f academi c an d technica l qual if ica -
t ions , a  surve y o f 1,08 2 indus t r ia l technologis t s i n th e 
Br i t i sh e l ec t r i ca l an d e l ec t ron ic s indus t r y revea le d tha t 6 0 
percen t o f respondent s mentione d th e technica l l i t e r a t u r e a s 
one o f th e mos t importan t s o u r c e s o f the i r i d e a s . I t wa s 
evident fro m th e r e s u l t s o f o the r ques t ions , however , tha t 
the technologis t r e a d s fo r genera l i n t e re s t an d t o kee p u p t o 
da t e ; r a r e l y doe s h e us e th e l i t e r a t u r e fo r r e f e r e n c e . Hal f 
of the m claime d t o mak e us e o f the i r company' s l i b r a r y bu t 
only 2 2 pe rcen t woul d g o t o th e l i b r a r y t o see k informatio n o n 
a technica l problem . A  cons iderab l e majori t y sai d tha t the y 
knew o f n o abs t rac t in g se rv ic e re levan t t o the i r work , 
although i n fact , a b s t r a c t s wer e i n ex i s t ence . 

F a r m e r s a r e u s e r s o f technologica l knowledge , wh o genera l l y 
have r ece ive d l e s s forma l educatio n tha n th e t echno log i s t s . 
It i s the re for e no t su rp r i s i n g tha t th e r e s u l t s o f a  surve y o f 
45 f a rmer s i n Ne w Sout h Wale s sho w tha t i n t e rpe r sona l 
contacts wer e mor e importan t a s sou rce s o f informatio n tha n 
were th e mas s medi a an d technica l j o u r n a l s . I t i s important , 
however , no t t o underes t imat e th e influenc e o f mas s media , 
a s f a rmer s ofte n a t t r ibut e informatio n gaine d throug h th e mas s 
media t o i n t e rpe r sona l contac t . 

Different type s o f u s e r s 

The informatio n syste m i s compose d o f s eve ra l dis t inc t 
p r o c e s s e s ; thes e p r o c e s s e s a r e differen t i n differen t c i rcum -
s t a n c e s , bein g determine d b y th e us e fo r whic h th e informat -
ion i s intended . Scientif i c informatio n mus t b e communicated , 
at man y leve l s o f explanat ion , t o d i v e r s e group s o f u s e r s : 

1. t o sc ien t i s t s withi n a  specia l ize d field ; 
2 . t o sc i en t i s t s o f differen t d i sc ip l ines ; 
3 . t o technologis t s an d sc ien t i s t s i n applie d f ie lds ; 
4 . t o non - sc i en t i s t s a t manager ia l l eve l , pol i t ic ian s e t c ; 
5 . t o o p e r a t o r s , includin g f a r m e r s ; 
6 . t o th e genera l pub l ic . 

All thes e group s o f u s e r s vie w th e exten t an d na tu r e o f th e 
scientific communicatio n proble m different ly . 

S c i e n t i s t s , whe n seekin g informatio n withi n the i r s t r i c t 
r e s e a r c h i n t e r e s t , wil l wan t th e presen ta t io n i n suc h a  for m 
that wil l allo w the m t o judg e th e validit y an d significanc e o f 
the r e s e a r c h finding s bein g r e p o r t e d . The y wil l the re fo r e 
want t o kno w wha t ha s a l r ead y bee n d i scovere d an d ho w th e 
c u r r e n t r e s e a r c h finding s ad d t o th e s to r e o f knowledge . 
They wil l wan t t o b e a s s u r e d tha t th e finding s a r e val i d b y 
the soundnes s o f th e technique s use d an d th e validi t y o f th e 
in te rpre ta t ion o f th e r e s u l t s . 

Sc ien t i s t s a l s o see k informatio n outsid e the i r specia l ize d 
a r e a s o f r e s e a r c h . The y ma y wis h t o maintai n a  genera l 
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knowledge o f othe r scientifi c fields , o r the y ma y wan t t o kno w 
something abou t scientifi c activitie s i n discipline s impingin g 
on thei r ow n are a o f interest . I n these circumstances , the y 
would liste n t o o r rea d reviews , a t leas t i n th e firs t place , 
before searchin g th e researc h l i terature. . 

Applied scientist s an d technologist s wil l rea d a  greate r 
range o f l i terature an d g o t o man y type s o f conference s an d 
meetings i n orde r t o glea n informatio n o f relevanc e t o thei r 
applied problem . Ther e i s greate r scannin g o f th e literatur e 
and mor e genera l listening , bu t thei r attentio n i s onl y caugh t 
on matter s o f immediat e interes t t o them . The y tal k t o mor e 
people acros s th e rang e fro m researc h scientist s t o practi t -
ioners o r operator s becaus e the y for m th e essentia l lin k -
the innovativ e lin k -  betwee n researc h an d pract ice . 

The non-scientis t a t manageria l level , th e technica l adminis -
t ra tor , an d th e politica l leade r requir e informatio n i n 
different forms . The y als o nee d informatio n ove r differen t 
fields o f scienc e an d technology ; no t onl y d o the y requir e t o 
know broa d detail s o f researc h findings , bu t the y als o nee d 
to kno w wh y th e investigation s wer e undertake n an d whethe r 
or no t th e objective s wer e reached , wha t resource s (bot h o f 
manpower an d equipment ) wer e used , whethe r an y result s o f 
practical significanc e emerge d o r wha t furthe r wor k an d 
resources ar e require d befor e th e finding s ca n b e use d i n a n 
applied situation . The y canno t judg e th e valu e o f researc h 
without bein g supplie d wit h informatio n i n a  for m tha t supplie s 
answers t o thes e questions . 

The informatio n need s o f a n operator , e .g . farmer , factor y 
manager, ar e aki n t o thos e o f th e technologist , bu t ar e o f a 
more practica l nature . H e wil l b e mor e concerne d wit h th e 
application o f researc h finding s t o existin g o r potentia l 
p rocesses . Th e researc h finding s mus t b e interprete d fo r 
him. 

The genera l public , t o whic h al l th e abov e belon g whe n out -
side thei r ow n busines s o r speciality , a s wel l a s al l others , 
is societ y a t large . Th e scientis t mus t repor t t o a  publi c wh o 
will judg e bot h whethe r scientifi c pursui t i s wort h th e mone y 
expended o n i t an d whethe r th e qualit y o f man' s lif e wil l b e 
adversely affecte d b y activitie s an d innovation s arisin g fro m 
such research . 

The writte n wor d 

One o f th e mai n fault s o f th e scientifi c publicatio n i s it s style : 
its circumlocution , it s ambiguit y an d it s clumsiness . I t i s 
often har d t o read , no t alway s becaus e o f it s profundity . Th e 
form o f reportin g i s a n attemp t t o impar t a n apparentl y modes t 
and disintereste d ton e i n orde r t o enhanc e th e acceptabilit y o f 
the ut terances . Maddo x ,  th e forme r edito r o f 'Nature ' consi -
ders tha t th e characteris t ic s o f scientifi c pros e ar e symptomati c 
of a n underlyin g failur e o f a n autho r t o engag e himsel f full y i n 
the tas k o f communicatio n a s muc h a s possibl e t o a s man y a s 
possible. 
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A mor e char i t ab l e v iew , an d probabl y n e a r e r th e t r u t h , i s tha t 
the r epor t in g o f r e s e a r c h r e s u l t s ha s bee n divorce d fro m th e 
r e s e a r c h i tself , ins tea d o f bein g r ega rde d a s p a r t o f i t . Th e 
young sc ient is t se t s h i s s tandar d o n th e exist in g l i t e r a t u r e , 
and thu s th e styl e an d for m i s perpe tua ted . A  concer te d effor t 
must b e mad e t o effec t improvement . Th e tim e ma y no w b e 
opportune t o d o s o , fo r i t i s no w a  b u y e r s ' marke t i n tha t t he r e 
a r e no w mor e r e s e a r c h p a p e r s o n ever y subjec t fo r an y on e 
pe r son t o r e a d , an d au thor s shoul d ai m t o ' s e l l ' t he i r p a p e r s t o 
r e a d e r s b y improvemen t i n styl e an d g rammar . 

A consciou s effor t o n th e p a r t o f au thor s woul d achiev e much ; 
an eve n mor e effectiv e mean s o f improvemen t woul d b e t o p r o -
vide a  mor e systemati c for m o f advic e t o au thor s tha n th e p r e -
sent syste m o f c r i t i c i s m an d comment s fro m co l l eagues . T h e r e 
i s a  s t ron g c a s e fo r a n occas iona l r e f r e s h e r c o u r s e t o p r a c -
t is ing s c i e n t s t s . 

A r ecen t re f resh in g att i tud e i s t o sugges t improvement s o the r 
than i n grammatica l styl e an d syntax . T h e r e i s a  questionin g 
of th e dul lnes s o f th e l i t e r a t u r e , i t s l a c k - l u s t r e , i t s sobr ie ty . 
T h e r e i s a  suggestio n o f th e judiciou s us e o f suc h journal i s t i c 
techniques i n scientifi c journa l s a s differen t typ e fonts , displa y 
boxes , an d differen t co lour s i n c h a r t s an d g r a p h s . I f thes e 
a r e acceptabl e i n technica l journa l s suc h a s "Scient if i c 
Amer ican" , i s t h e r e an y r e a s o n wh y suc h method s woul d no t 
be acceptabl e i n r e s e a r c h an d revie w journa ls ? T h e r e i s nee d 
for experimentat io n i n th i s f ield . 

Publicat ion o f r e s e a r c h finding s i n a  scientifi c j ou rna l , 
although th e end-poin t i n on e pa r t o f th e communicatio n system , 
is jus t th e beginnin g i n anothe r p a r t . Onc e r e s e a r c h ha s bee n 
completed an d th e finding s r e p o r t e d , th e informatio n shoul d b e 
i ssued i n differen t form s tha t ca n b e unders too d a s fa r a s i s 
n e c e s s a r y b y al l th e differen t type s o f p e r s o n s concerne d wit h 
the usag e o f th e r e s u l t s -  th e applie d s c i e n t i s t s , th e technolo -
g i s t s , an d th e manager ia l sec t ion s o f th e organiza t ion s bein g 
a d d r e s s e d . T o th i s l i s t o f u s e r s shoul d b e adde d th e genera l 
publ ic , whic h i s concerne d wit h th e wide r implication s -  th e 
poss ib le socia l consequence s o f th e us e o f ne w development s 
in sc ienc e an d technology . 

T h e r e a r e tw o kind s o f publ icat ion s tha t coye r th i s wid e rang e 
of r e a d e r s h i p , th e technica l a r t i c l e an d th e scientifi c a r t i c l e . 
The technica l a r t i c l e i s a n organize d p resen ta t io n o f fact s an d 

data t o inform , educa te , an d a s s i s t th e r e a d e r i n th e p e r f o r -
mance o f h i s jo b e . g . plan t o r p r o c e s s descr ip t ion , opera t in g 
p r o c e d u r e s , managemen t t echn iques . I t s purpos e i s t o 
i n c r e a s e th e r e a d e r ' s specifi c knowledge . Scientif i c a r t i -
c l e s a r e d i r ec t e d a t r e a d e r s wh o a r e seekin g t o i n c r e a s e the i r 
gene ra l knowledg e abou t a  subjec t , whethe r th i s b e th ings , 
t h e o r i e s , o r p e r s o n s e . g . Scientif i c Amer ican , Ne w Sc ien t i s t , 
Sc ience Journa l . 

Cudl ipp, the n edi to r o f Ne w Scientist . , s ta te d tha t on e o f th e 
functions o f h i s journa l i s t o hel p stimulat e c ros s - f e r t i l i z a t i o n 
of idea s betwee n th e differen t scientif i c d i s c i p l i n e s , betwee n 
pu re sc ienc e an d appl ied , betwee n academi c r e s e a r c h an d 
i n d u s t r y . 
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Reade r s o f technica l a r t i c l e s a r e genera l l y mor e in te res te d 
in r e s u l t s tha n i n th e mean s b y whic h the y a r e obtained ; th e 
pr imary ai m o f suc h a r t i c l e s i s t o proffe r advic e o n actio n 
n e c e s s a r y an d th e effec t tha t wil l follow . Thi s advic e mus t 
be presente d withou t th e d i s t rac t io n o f length y r eason ing , 
and wit h th e ai d o f powerfu l graphi c presen ta t io n o f quanti t -
ative da t a . 

Technica l a r t i c l e s ca n b e wri t te n a t tw o l e v e l s , on e fo r th e 
technologist an d th e o the r fo r th e intell igen t la y r e a d e r . To o 
frequently, lac k o f technica l knowledg e i s r ega rde d a s bein g 
lack o f in te l l igence , an d man y a n adminis t ra to r o r polit icia n 
or sha reho lde r ha s bee n antagonise d b y thi s a t t i tude . A  hig h 
s tandard o f wri t in g fo r a  non- technica l r e a d e r i s ofte n mor e 
difficult t o at tai n tha n fo r th e specia l i s t o r technical l y t r a ined , 
and i t i s fo r th i s r e a s o n tha t a  skil le d scienc e w r i t e r i s 
genera l ly mor e successfu l tha n r e s e a r c h sc ien t i s t s an d 
e n g i n e e r s . 

One o f th e difficultie s i n wri t in g fo r th e popula r p r e s s i s no t 
knowing ho w fa r on e ca n us e scientifi c terminolog y an d ho w 
much detai l t o inc lude . Th i s i s a  special ize d job , demandin g 
t ra in ing an d e x p e r i e n c e . Th e sc ienc e w r i t e r fo r a  popula r 
newspaper ha s a  difficul t jo b t o do . Apar t fro m bein g abl e t o 
unders tand th e significanc e o f th e scientifi c information , h e 
must b e abl e t o impar t tha t informatio n i n te rm s unders tandabl e 
to th e r e a d e r s an d i n a  styl e appropr ia t e t o an y pa r t i cu l a r 
newspape r . 

It i s th i s fa i lur e t o unders tan d th e scienc e r e p o r t e r ' s difficul t 
t a sk tha t ha s cause d s o muc h antagonis m an d suspicio n amon g 
working s c i e n t i s t s , an d ha s le d t o cha rge s o f mis - r epor t in g an d 
dis tor t ion o f th e f a c t s . 

D i r e c t o r s o f r e s e a r c h es tabl ishment s hav e a ls o faile d t o a p p r e -
c ia te thes e diff icul t ies , an d hav e ofte n r e a c t e d b y shunnin g an y 
contact wit h th e p r e s s ins tea d o f appointin g a  staf f membe r t o 
l i a i s e wit h th e p r e s s , an d t o wr i t e p r e s s a r t i c l e s o n occas ions . 

The for m o f th e new s ite m i s quit e differen t fro m tha t o f th e 
fea ture a r t i c l e o r a  contr ibut io n t o a  technica l pe r i od i ca l . Th e 
lead p a r a g r a p h contain s th e majo r messag e an d th e r e s t o f th e 
s to ry p r o g r e s s i v e l y give s g r e a t e r detai l o r explanat ion . Thi s 
a l lows th e delet io n o f th e fina l p a r a g r a p h s i f spac e i s limite d 
without upset t in g th e r e s t o f th e a r t i c l e . 

A staf f membe r o f a  r e s e a r c h establishmen t we l l -ve r se d i n th e 
ways o f th e p r e s s , th e genera l styl e o f th e publicat ion , an d 
how t o p re sen t th e m a t e r i a l , ca n ofte n hav e h i s a r t i c l e pr inte d 
verba t im. Thi s approac h wil l avoi d th e of t - repeate d wailing s 
of th e sc ient is t tha t p r e s s a r t i c l e s a r e wron g i n fac t o r m i s -
leading . Suc h a  pe r so n i s acquainte d wit h th e differen t f r e e -
lance w r i t e r s wh o hav e show n a n in te res t i n th e wor k o f th e 
organiza t ion , an d wil l kno w th e l ine s o f scientifi c polic y 
pursued b y th e mai n da i l ie s an d th e re levan t t r ad e an d tech -
nical p r e s s . 
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The spoke n wor d 

The mos t fundamenta l for m o f communicatio n i s pe rsona l 
contac t . I n a n examinatio n o f th e in teract io n amon g sc ient i s t s 
at a  l abo ra to ry , hig h r e s e a r c h performanc e wa s assoc ia te d 
with frequen t contac t s betwee n co l l eagues , whic h provide d no t 
only intel lectua l stimulatio n an d ne w i d e a s , bu t outpu t compar -
i son , e r r o r - s p o t t i n g an d coordinat ion . Th e sett in g u p o f 
t eams , committees , an d evaluatio n group s i nc rea se d contac t 
but i t wa s foun d essen t i a l tha t suc h a r rangement s a r e informa l 
and uncomplicated . Unlooked-fo r informatio n i s ofte n obtaine d 
in th i s way . 

The mor e forma l symposia , conference s an d c o n g r e s s e s a r e 
valuable fo r th e c lose ly-kni t grou p o f peopl e attendin g them . 
They provid e a n avenu e fo r th e rap i d disseminatio n o f ne w 
information whic h i s submitte d t o immediate , informe d 
c r i t i c i sm . The y d o no t howeve r provid e a  perfec t system , 
and th e s u c c e s s o f a  conferenc e depend s l a rge l y o n i t s o rgan -
izat ion an d th e performanc e o f th e p a r t i c i p a n t s , cha i rmen , 
and d i scuss io n l e a d e r s . Sc ien t i s t s ofte n assum e tha t the y 
have a  na tu ra l abil i t y t o communicat e o r a l l y . Th i s i s a 
dangerous assumption . 

In a  differen t ca tegor y a r e thos e conference s convene d t o 
br ing toge the r sc ien t i s t s an d o t h e r s -  economis ts , govern -
ment a d m i n i s t r a t o r s , i n d u s t r i a l i s t s , medica l p r a c t i t i o n e r s 
e t c . Thes e ma y fai l becaus e o f insufficien t plannin g t o 
ensu re effectiv e contac t . Communicator s e i the r suppl y th e 
wrong informatio n o r i n suc h genera l t e rm s tha t o the r s a r e 
unable t o r e l a t e i t t o the i r ow n s i tua t ions . Unles s t he r e i s 
a carefu l select io n an d briefin g o f speake r s an d d i scuss ion s 
a r e competentl y led , suc h conference s fai l t o achiev e the i r 
p u r p o s e . 

Yet anothe r for m o f o r a l an d v isua l communicatio n i s th e 
exhibition an d d i sp l ay . A s wit h o the r kind s o f communicat -
ion methods , th e actua l for m o f th e exhibi t wil l b e governe d 
by th e purpos e an d audienc e t o whic h th e informatio n i s 
d i r e c t e d . 

Ora l an d v isua l communicatio n i s a l s o use d i n th e medi a o f 
r a d i o , te levis io n an d film . Apar t fro m th e specia l us e mad e 
of fil m t o sho w th e r e s e a r c h p r o c e s s , thes e media ' s ro l e i n 
sc ience an d technolog y i s t o i n t e r e s t a s wel l a s t o infor m th e 
genera l publ ic . Al l t h r e e medi a a r e a ls o use d t o conve y 
scientific informatio n an d advic e t o specia l group s e . g . 
f a r m e r s ' g r o u p s , s tuden t s . 

Too muc h emphasi s i s ofte n place d o n th e nee d t o p r e s e n t a n 
exhaust ive d i s c o u r s e o n a  subjec t ins tea d o f usin g th e b road -
cast ing medi a t o conve y idea s an d concep t s . Bu t t o b e abl e 
to d o t h i s , a n a w a r e n e s s o f th e quest ion s bein g aske d on  th e 
subject b y th e publi c an d a n abil i t y t o answe r the m effectively , 
a r e equall y a s importan t a s a  thoroug h knowledg e o f th e 
information t o b e pu t a c r o s s . I n th i s context , th e sc ient is t 
a s communicato r i s onl y on e o f a  tea m o f s p e c i a l i s t s , eac h 
contr ibuting equall y t o th e t a s k i n hand . 
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do th is , a n awarenes s o f th e question s bein g aske d o n th e sub -
ject b y th e publi c an d a n abilit y t o answe r the m effectively , ar e 
equally a s importan t as a  thoroug h knowledg e o f th e informatio n 
to b e pu t ac ros s . I n thi s context , th e scientis t a s communicato r 
is onl y on e o f a  tea m o f specialists , eac h contributin g equall y t o 
the tas k i n hand . 

Like television , w e hav e i n fil m a  mean s fo r th e wid e dissemina -
tion, no t onl y o f scientifi c knowledge , bu t o f popula r understandin g 
of th e ver y natur e o f science , o f it s problem s an d o f it s achieve -
ments. Lik e televisio n programm e production , successfu l film -
making demand s a s hig h a  degre e o f professionalis m i n it s commu -
nication objectiv e a s th e pursui t o f scientifi c resea rch . 
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3 ORA L PRESENTATIO N A T MEETING S AN D CONFERENCE S 

D G  Thomas 

E v e r y sc ien t i s t i s cal le d upo n no w an d agai n t o spea k t o o t h e r s . 
The r ang e o f topic s ca n b e v e r y wide , fro m a  specia l ize d 
subject mat te r e . g . a n accoun t o f r e c e n t r e s e a r c h finding s t o 
h i s p e e r s , t o a  d i s c o u r s e o n a  wide r scientif i c plan e t o a 
gene ra l aud ience . 

Not al l o f u s a r e endowe d wit h o r a t o r i c a l sk i l l s an d fe w enjo y 
th is r o l e o f del iver in g a n o r a l a d d r e s s . Bu t t h e r e a r e ce r t a i n 
guide- l ines t h a t , i f followed , wil l mak e a  p resen ta t io n vas t l y 
b e t t e r , an d wil l mak e th e t a s k o f th e s p e a k e r e a s i e r . Som e o f 
t he se p r o c e d u r e s ma y appea r v e r y e lementar y an d obvious , bu t 
so ofte n th e p resen ta t io n i s m a r r e d b y th e overs igh t o f som e 
de ta i l tha t coul d s o eas i l y hav e bee n avoide d i f th i s wa s 
cons ide red durin g p repa ra t io n o r d e l i v e r y . 

To s ta r t a t a  ve r y e a r l y s t age , whe n a  r eques t i s r ece ive d t o 
p r e s e n t a  pape r o r ta l k -  i t ma y onl y b e t o a  smal l committe e -
o r a  decis io n ha s bee n mad e t o p r e s e n t a  pape r a t a  p ro fess ion -
al conferenc e o r symposium . 

It i s impor tant , eve n a t th i s e a r l y s t a g e , t o obtai n ce r t a i n 
information: 

1. D a t e , t ime , an d p lac e o f p resen ta t io n 
2 . Tim e allowe d fo r th e de l ive r y 
3 . Subjec t mat te r 
4 . Name s an d subject s o f o the r s p e a k e r s 
5 . S i z e an d gene ra l desc r ip t io n o f audienc e 
6. Effor t r e q u i r e d i n tim e an d mone y e . g . a r e proceeding s t o b e 

published ? 
7 . V i sua l a id s equipmen t avai labl e 
8 . Deadl ine s fo r r e c e i p t o f pape r o r a b s t r a c t b y o r g a n i z e r s 

The nex t s te p i s t o cons ide r i n mor e de ta i l th e subjec t mat te r -
i t s scop e an d l imi ta t ions . Thi s mus t b e don e i n re la t io n to: 
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1. Compositio n o f th e audienc e . Thi s wil l affect : 

terminology; wit h a  specialize d audience , i t save s tim e 
and avoid s irritatio n t o mak e us e o f scientifi c term s wit h 
specific meanings , bu t thes e term s shoul d no t b e use d o r 
only afte r definin g the m whe n th e audienc e i s general . 
depth o f explanatio n ; 
examples an d anecdote s use d t o emphasis e o r explai n 
important points ; an d 
complexity o r simplicit y o f graphics . 

2 . Specifi c purpos e o f th e presentation . Thi s wil l b e clea r 
if answer s ca n b e supplie d t o th e followin g questions : 
What doe s th e listene r wan t t o know ? 
Is th e listene r expecte d t o tak e action ? I f so , wha t 
action? 
How i s th e listene r expecte d t o reac t -  confident , 
aroused, encouraged , frightened , relieved , inspired ? 
Is a  solutio n bein g offere d t o a  problem ? 
Are questions , suggestions , o r replie s expecte d fro m 
the audience ? 
Will th e audienc e b e persuade d t o accep t a  cours e o f 
action? 
Will a n attemp t b e mad e t o infor m th e audience ? 

With thi s backgroun d information , idea s ca n b e assemble d by 
pursuing i n sequenc e th e followin g steps : 

Jotting dow n idea s a s ma y com e 
Eliminating -  repetition s 

- vagu e idea s 
- unrelate d idea s 

Discriminating -  mak e roug h outlin e o f ke y idea s 
Classifying -  searc h ou t subordinat e idea s 
Placing idea s i n sequence , arrangin g the m i n a  logica l 
order 
Fortifying an d amplifyin g idea s wit h graphic s 

- determin e wha t t o char t 
- decid e o n ho w t o char t 

Including homel y example s t o explai n abstrus e points . 

The nex t ste p i s t o prepar e idea s fo r ora l delivery , an d t o 
consider ho w t o mak e idea s at tractive , forceful , an d eas y 
to comprehend . Th e time-prove n for m consist s o f a n 
introduction, a  body , an d a  conclusion . 

Introduction. Th e audienc e ha s com e prepare d t o listen . I t 
will b e attentiv e a t firs t -  contac t mus t b e mad e a t th e outse t 
and maintained throughout . 
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Transition betwee n introductio n an d body . Th e audienc e mus t 
be motivate d b y givin g goo d reason s wh y eac h listene r shoul d 
heed an d weig h eac h messag e a s mean t fo r him . 

Body o f th e talk . Th e mai n point s ca n no w b e mad e an d 
elaborated an d thi s ca n b e achieve d b y making the m clea r an d 
palatable fo r th e audience , an d b y illustratin g verball y an d 
graphically b y examples , cas e h is tor ies , th e typica l incident , 
the representativ e sample . 

Conclusion. Th e en d shoul d hav e a  purpose . I t ma y be : 
to activat e audienc e t o tak e a  cours e o f actio n 
to summariz e th e mai n messag e -  repetitio n aid s retentio n 
to stimulat e question s an d discussio n 

The visua l aid , properl y used , ca n greatl y enhanc e th e 
effectiveness o f a n ora l presentation . I t ha s bee n prove d 
time an d agai n tha t visua l aid s substantiall y increas e 
retention o f informatio n b y a n audience . 

To communicat e facts , figure s an d idea s mos t effectively , a 
visual presentatio n shoul d b e employed . Bu t th e graphi c mus t 
have somethin g tha t i s wort h sayin g t o someon e worth y o f 
hearing i t t o warran t th e tim e an d effor t require d t o prepar e 
i t . 

An ora l presentatio n ha s go t t o marc h along . Graphic s mus t 
be change d frequently , an d mus t no t b e visibl e i f n o longe r 
relevant. Onl y informatio n t o b e conveye d a t tha t momen t 
should b e include d o n th e sam e graphic , a s otherwis e th e 
audience's attentio n wil l b e diverte d fro m th e immediat e 
issue bein g discussed . Visua l communicatio n i s deal t i n 
greater detai l i n Chapte r 4 . 

Finally, th e tex t mus t b e reduce d t o a n outlin e form . A  text 
should no t b e rea d t o a n audienc e excep t i n ver y exceptiona l 
circumstances, an d certainl y no t memorized . I t i s bette r t o 
work i n idea s an d explai n the m i n you r ow n word s o f th e 
minute. 

The outline d tex t o r note s shoul d b e type d o r printe d i n 
triple space . Th e note s shoul d b e neat , wit h n o cross-outs , 
wandering arrow s o r complicate d margina l notes . Wher e i t 
is advisabl e t o paus e fo r effec t o r t o mak e a  brea k betwee n 
one ide a an d another , a  mar k i n th e note s woul d hel p t o 
remind th e speaker . Mnemoni c device s ( e . g . colou r coding ) 
are als o usefu l a s aid s t o indicat e th e sequenc e o f idea s t o b e 
presented an d t o kee p ta g o f timing . 

Both th e graphic s an d note s shoul d b e studie d beforehan d fo r 
hidden implication s tha t ma y hav e bee n misse d whe n planning . 

Most importantly , presentatio n shoul d b e practise d a s a n 
integrated whole ; th e audi o an d visua l wil l b e presente d 
together an d mus t b e learne d together . 

It i s no t uncommo n thes e day s t o b e expecte d t o mak e us e o f a 
public addres s system . Speaker s ofte n regar d microphone s 
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with considerabl e pass io n -  the y e i the r figh t wit h them , o r 
r e g a r d the m a s object s t o b e c a r e s s e d . Other s ignor e the m 
en t i r e ly , r ega rd in g the m a s u n n e c e s s a r y gadge t s . Publi c 
a d d r e s s system s a r e the r e fo r a  purpos e -  t o mak e th e 
speaker hea r d b y al l th e audience , withou t undu e s t ra i n o n 
the pa r t o f th e speake r o r th e audience . 

Microphones a r e ve r y sensi t iv e an d heav y b rea th ing , sniffing , 
coughing, sneezing , an d handlin g shoul d b e avoided . Car e 
should a ls o b e take n wit h note s a s th e c rackl in g o f pape r i s 
picked u p an d amplified . 

The speake r shoul d tal k quit e normall y abou t fiftee n inche s 
from th e microphone , whic h shoul d b e adjuste d t o th e leve l 
of th e mout h (an d switche d of f durin g adjustment) . 

It i s no w becomin g commo n t o u s e microphone s slun g aroun d 
the nec k o r clampe d t o th e s p e a k e r ' s clothing . Th e mic ro -
phone i s ins ta l le d an d adjuste d whe n switche d off , an d befor e 
beginning t o speak . Otherwis e th e audienc e ca n b e d i s t r a c t -
ed an d los e concent ra t ion . 

Sometimes, a  pape r mus t b e r ea d e . g . p res iden t ia l a d d r e s s , 
at profess iona l meet ings , t o avoi d omiss ions , e r r o r s , 
d i s c r epanc i e s o r undu e emotionalism . T h e r e i s a  differenc e 
between a  r epo r t mean t fo r silen t readin g an d a  r epor t mean t 
to b e r e a d aloud . 

The silen t r e a d e r ca n r e r e a d a  sentenc e seve ra l t ime s fo r 
c la r i ty an d comprehensio n an d sto p t o analys e comple x 
sentence s t r u c t u r e . I n o ra l delivery , however, a  r epo r t o r 
paper mus t b e hea r d an d unders too d b y l i s t e n e r s th e f irs t 
t ime. Sentence s mus t b e cons t ruc te d t o b e followe d easi l y 
and comprehende d b y l i s t e n e r s . 

When readin g a  p a p e r , th e speake r shoul d bea r i n min d to : 

1. kee p th e purpos e i n min d so  a s t o b e awar e o f th e logi c 
of th e m a t e r i a l , 

2 . analys e th e meanin g o f th e sentenc e b y dividin g i t int o 
thought g roups , 

3 . emphasis e ke y word s b y voca l s t r e s s , 
4. b e su r e o f wor d meaning s an d t o avoi d word s wit h 

seve ra l meanings , 
5 . avoi d ve rba l boob y t r a p s -  tongu e t w i s t e r s , an d t o 
6 . va r y p i tch , qualit y an d volum e o f th e vo ice . 
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4 ORAL PRESENTATION TO THE PUBLIC: THE PRESS 
CONFERENCE 

C A  Nascimento 

The P r e s s Conferenc e i s a  familia r e x e r c i s e use d b y an y 
public re la t ion s p rac t i t ione r t o obtai n exposur e i n th e mas s 
media fo r whateve r subject , ide a o r produc t i s bein g promot -
ed fo r publi c acceptanc e o r consumption . 

This worksho p i s pa r t i cu l a r l y conce rned , w e know , wit h th e 
problem o f th e sc ient is t d isseminat in g informatio n "t o spec ia -
l i s t s , t o admin i s t r a to r s an d t o th e genera l pub l i c " . Th e 
P r e s s Conferenc e i s a  too l fo r reach in g th e genera l publ ic , 
and, whethe r i t i s concerne d wit h th e disseminat io n o f sc ien -
tific information , promotin g a  poli t ica l c a u s e , o r sel l in g th e 
image o f a n indus t r ia l complex , th e technique s employe d an d 
the methodolog y t o b e pursue d va r y ver y l i t t l e , i f a t a l l . 

Walter Lippma n onc e observe d tha t "w e d o no t f i rs t se e an d 
then define , w e defin e f i rs t an d the n s e e " . Lippman' s 
observat ion point s t o a  ver y fundamenta l proble m i n publi c 
communications an d i s german e to th e successfu l plannin g o f 
a p r e s s confe rence , simpl y tha t w e mus t see k t o pu t ou r se lve s 
in th e shoe s o f ou r audienc e befor e w e see k t o communicat e 
and havin g don e tha t the n attemp t t o p r e p a r e wha t w e wis h t o 
communicate. 

Put anothe r wa y b y anothe r renowne d communicator , "th e 
g rea t e s t proble m o f communication s i s th e i l lusio n tha t i t ha s 
been achieved " . 

The P r e s s Conferenc e genera l l y obtain s fo r u s exposur e i n 
the mas s media , providin g w e hav e somethin g worthwhil e t o 
say , becaus e i t convenientl y assemble s journa l i s t s an d 
b r o a d c a s t e r s i n a  singl e plac e an d a r r a n g e s fo r the m t o b e 
placed on  a  fac e t o fac e bas i s wit h whoeve r i s communicatin g 
the m e s s a g e . I t i s , p robably , t h e r e f o r e , th e bes t wa y t o 
obtain d i rec t contac t wit h th e media . Bu t guaranteein g 
exposure i n th e medi a i s no t guaranteein g communicatio n wit h 
the publ ic . 

Lest the r e b e an y doub t wha t i s mean t b y communication , I 
think w e ca n se t t l e h e r e fo r a  one-wor d definition : "unde r -
standing" . 

In e s s e n c e , w e a r e seekin g t o sha r e wha t w e hav e t o sa y wit h 
our audienc e i n a  manne r tha t i s likel y t o a t t r ac t the i r a t ten -
tion an d hopefull y wi n the i r a s s e n t . I f w e succee d i n havin g 
our audienc e unders tan d u s an d throug h unders tandin g e s t a b -
lish a  commo n bon d wit h them , w e wil l hav e communicated . 
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It i s important , t he r e fo r e , t o defin e ou r audience , an d th e 
r e p o r t e r s attendin g th e p r e s s conferenc e a r e no t ou r audience , 
our audienc e i s th e var ie t y o f public s w e wis h t o r e a c h . 

Our approac h t o a  p r e s s c o n f e r e n c e , t he r e fo re , ough t t o b e 
exactly th e sam e a s a n approac h t o a  tota l publi c re la t ion s 
e x e r c i s e . 

When w e pla n a  p r e s s conferenc e th e followin g s tep s a r e 
recommended: -

1. W e mus t defin e ou r ob jec t ives . Bu t i n o r d e r 
to avoi d definin g f i rs t an d seein g a f t e rwards , 
our objectiv e mus t r e l a t e , no t merel y t o th e 
message w e hav e i n mind , bu t t o th e public s 
involved an d th e att i tud e change s expected . 

2 . Followin g fro m (1 ) w e mus t validat e ou r 
object ives b y r e s e a r c h i n g , a s bes t w e can , 
a t t i tudes hel d an d opinion s exp re s se d b y 
the public s w e wis h t o r eac h o n th e subject s 
o r issue s w e inten d t o r a i s e a t th e p r e s s 
confe rence . Fro m thi s r e s e a r c h , w e ough t 
to b e abl e t o a r r i v e a t th e quest ion s whic h 
a r e goin g t o r e q u i r e a n s w e r s . 

3 . Havin g don e ou r r e s e a r c h an d in te rpre te d 
i t , w e ma y wis h t o r e - o r i e n t o r modif y ou r 
pre l iminary ob jec t ives . 

4. A  full-fledged , indept h d iscuss io n mus t the n 
take plac e o n th e s t r a t eg i e s t o b e employe d 
at th e p r e s s conference , an d thi s mus t tak e 
into accoun t suc h va r i ab le s a s th e na tur e o f 
the medi a w e a r e dealin g with , th e credibi l i t y 
of th e cen t ra l figur e a t th e p r e s s conferenc e 
and th e organisa t io n whic h h e o r sh e r e p r e s e n t s , 
the na tur e o f th e or igina l message , poss ibl e 
group in teract io n amongs t journa l i s t s an d 
b r o a d c a s t e r s i n at tendanc e and , i f app rop r i a t e , 
the identificatio n o f a  them e o r symbo l fo r th e 
p r e s s confe rence . 

Even a  successful l y organise d p r e s s conferenc e an d a n 
accura te ly r epo r t e d one , obtainin g maximu m exposur e i n th e 
media i s likel y onl y t o r e su l t i n bringin g abou t publi c a w a r e -
n e s s o f th e subjec t o f th e p r e s s conference , an d a t bes t , 
public in te res t an d possibl y publi c evaluat ion . 

T r i a l o f th e ide a o r produc t an d adoptio n o r acceptanc e i s 
seldom i f eve r achieve d throug h th e mediu m o f a  p r e s s con -
f e r ence . Othe r form s o f communicatio n ut i l isat io n an d o the r 
channels wil l hav e t o b e organise d t o complet e th e communica -
t ions p r o c e s s . 

T h e r e a r e som e re levan t communicatio n fundamental s tha t w e 
might bea r i n min d whe n plannin g a  p r e s s conference , an d 
they a r e ofte n forgotte n b y th e ver y bes t publi c re la t ion s 
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p r a c t i t i o n e r s . 

1. F i r s t , w e mus t bewar e o f "medi a seduc t ion" . Th e publi c 
word pr in te d o r b roadcas t o r filme d i s no t n e c e s s a r i l y 
evidence o f e i the r audienc e exposur e o r accep tance , a s t  hav e 
a l ready implied . 

2 . W e nee d t o b e awar e o f a  phenomeno n i n communicatio n 
desc r ibed a s "se lec t iv e pe r cep t i on" . Peopl e wil l d o ce r t a i n 
things i n accordanc e wit h the i r psychologica l o r s t r u c t u r a l 
s e t : -

(a) Peopl e wil l avoi d exposur e t o mate r ia l whic h 
is i n d i rec t conflic t wit h en t renche d a t t i t udes . 

(b) Peopl e wil l d i s to r t message s the y r ece iv e t o 
adjust the m t o the i r ow n a t t i t udes . 

(c) Peopl e wil l accep t an d r e t a i n onl y tha t p a r t o f 
the messag e whic h i s r ead i l y compatibl e wit h 
the i r hel d at t i tud e o r a  majo r decis io n whic h 
they hav e a l read y t aken . 

3 . Whe n r e s e a r c h i n g a t t i t udes , w e shoul d kno w tha t "opinions" . 
exp re s sed b y peopl e a r e ofte n " r e f l ec t ions" , no t n e c e s s a r i l y 
" e x p r e s s i o n s " o f a  hel d a t t i tude . 

4. Rationa l appeal s o r p resen ta t ion s (t o whic h th e sc ien t i s t s 
in pa r t i cu l a r i s a t t r ac ted ) d o no t alway s guaran te e successfu l 
communication. Fa l s e percep t ion s a r e no t alway s rec t i f ie d 
by s t ra ight forwar d exposur e t o f ac t s , thoug h communication s 
sociologist genera l l y hol d th e vie w tha t th e mor e " intel l igent " 
the audience , th e g r e a t e r th e likelihoo d o f a  ra t iona l p r e s e n -
tation o r appea l succeeding . 

5 . I n ce r t a i n c i r c u m s t a n c e s , p resen ta t io n o f th e " t ru th " ca n 
r e su l t i n outr igh t r e j ec t i on . 

6 . Th e sc ien t i s t a s indee d th e pol i t ic ian , ma y see k t o 
communicate ma t t e r s whic h a r o u s e f e a r . Communication s whic h 
a rouse fea r an d whic h provid e n o adequat e re l ie f o r som e 
r e a s s u r a n c e , r a t h e r tha n resu l t in g i n maximu m r e s p o n s e , 
invar iably motivate s a n audienc e t o minimis e th e importanc e 
of th e t h r e a t . Sc ien t i s t s dealin g wit h impendin g publi c d i s a s t e r s 
p lease no t e . 

I hav e mentione d credib i l i t y o f th e speake r a t a  p r e s s con -
fe rence , i n pa s s ing , bu t le t u s neve r forge t tha t th e messag e 
which seek s t o pe r suad e wil l b e successfu l onl y t o th e 
degree tha t th e audienc e i s convince d tha t i t s sourc e i s 
re l i ab le an d t rus twor th y an d tha t th e p e r s u a d e r i s genera l l y 
committed t o th e welfar e o f th e aud ience . 

It i s m y unders tandin g o f th e purpos e o f thi s workshop , tha t 
in d i scuss in g wit h yo u th e p r e s s conferenc e unde r th e 
genera l headin g o f o ra l p resen ta t io n t o th e publ ic , I  shoul d 
not involv e mysel f i n th e technique s o f publi c speaking . 
However , fo r th e sc ien t i s t wh o find s himsel f i n a  posit io n o f 
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having t o communicat e throug h th e mediu m o f a  p r e s s conferenc e 
it i s importan t tha t h e attempt s t o mas te r th e a r t o f publi c 
speaking. 

T h e r e a r e man y book s o n publi c speaking , bu t perhap s on e 
of th e bes t I  hav e r ea d i s cal le d "Se lec te d Reading s i n Publi c 
Speaking" b y Jan e Blakenshi p an d Rober t Wilhoit . 

In the i r book , Blankenshi p an d Wilhoi t make , I  think , a  basi c 
and ver y valuabl e observat io n whic h ough t t o encourag e thos e 
whose profess io n i s sc ienc e t o moun t th e publi c platfor m with -
out to o g rea t a  degre e o f t rep ida t ion . The i r contentio n i s , 
that t he r e i s no t to o grea t a  differenc e betwee n conversat io n 
and publi c speech , s inc e " ther e i s p rac t ica l l y nothin g t ru e o f 
public speakin g tha t ma y no t b e t r u e , a t t imes , o f conve r sa -
t ion, an d nothin g t ru e o f conversa t io n tha t migh t no t b e t ru e 
of publi c speak ing . " 

At a  p r e s s conference , th e c lo se r th e speake r come s t o 
conversa t ional de l ive ry , th e c l o s e r h e i s likel y t o com e t o 
achieving rappor t wit h hi s immediat e aud ience . 

P e r h a p s a  fe w observa t ion s a r e i n o r d e r i n r e spec t to  actua l 
p repara t ion o f a  p r e s s conferenc e a s oppose d t o plannin g th e 
p r e s s conference . 

Genera l ly , peopl e wh o hol d p r e s s conference s ofte n mak e th e 
mistake o f annoyin g th e journa l i s t s p resen t b y makin g to o 
long a n openin g s ta tement . N o mor e tha n fiv e minute s i s 
recommended. 

The speake r a t th e p r e s s conference , un les s h e i s exception -
ally br i l l ian t an d p o s s e s s e s a  magnificen t memory , mus t 
p r e p a r e himsel f b y r e h e a r s i n g th e p r e s s conferenc e wit h hi s 
a d v i s e r s , technica l of f icers , e t c . , preferabl y th e da y befor e 
the p r e s s confe rence . 

The r e h e a r s a l sess io n shoul d r e su l t i n th e speake r bein g 
able t o ant icipat e ever y questio n tha t i s likel y t o b e aske d 
at th e p r e s s conferenc e s o tha t a n a g r e e d , p r epa re d answe r 
is ava i lab le . 

The bes t wa y t o dea l wit h th e r e h e a r s a l i s t o hav e i t minute d 
in detai l s o tha t th e speake r ca n brie f himsel f appropr ia te l y 
p r i o r t o th e holdin g o f th e p r e s s confe rence . 

Journal i s t s a r e genera l l y sensi t iv e people , give n t o standin g 
on the i r pr id e an d th e mor e widesprea d the i r reputa t ion , th e 
more "p r im a donna " the i r behaviour . Sinc e tha t i s th e c a s e , 
with fe w except ions , th e p r e s s conferenc e mus t b e scheduled , 
timed an d programme d dow n t o th e las t minut e s o a s no t t o 
waste th e tim e o f th e journal is t o r i n an y wa y mak e hi m o r 
h e r fee l u s e d . 

Invite th e medi a r e p r e s e n t a t i v e s t o b e presen t an d seate d 
(comfortably) n o mor e tha n te n minute s befor e th e conferenc e 
is du e t o begin , bu t ins is t o n d i sc ip l ine . Lat e journa l i s t s 
should no t b e permit te d t o en te r onc e th e conferenc e ha s begun . 
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A senio r person , clos e t o th e speaker , shoul d welcom e th e 
journalists, sho w the m t o thei r seat s an d see k t o establis h 
as informa l a n atmospher e a s possible . 

If th e speake r i s t o b e accompanie d b y advisers , the y shoul d 
be seate d a t leas t fiv e minute s befor e th e speake r himsel f 
enters th e conferenc e room . 

It i s advisabl e fo r th e speake r t o arr iv e abou t tw o minute s 
before th e pres s conferenc e i s schedule d t o s tar t , obtai n voic e 
levels promptly , i f necesary , perhap s exchang e a  fe w plea -
santries wit h th e journalist s present , submi t t o photograph s 
and begi n th e openin g statemen t o n time . 

In invitin g question s a t th e conference , th e speake r shoul d 
be positiv e abou t th e reporte r whos e tur n i t i s t o as k th e 
question an d shoul d mak e sur e tha t a s man y repor ter s a s 
possible ar e afforde d th e opportunit y t o as k question s withi n 
the tim e limi t available . 

If th e pres s conferenc e i s bein g filme d o r broadcas t i t i s 
useful i f eac h reporte r identifie s himsel f b y name an d hi s 
organisation prio r t o askin g hi s question . 

It i s advisabl e no t t o allo w a  pres s conferenc e t o las t longe r 
than 45  minutes . I t i s traditiona l tha t journalist s b e inform -
ed o f th e intende d lengt h o f th e pres s conferenc e an d tha t th e 
senior reporte r presen t brin g th e pres s conferenc e t o a n 
end a t th e appropriat e tim e b y thankin g th e speaker . 
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5 EFFECTIV E RADI O SPEAKIN G 

Rafia Khan 

In my experience , radi o broadcastin g i s practise d mos t 
effectively b y those wh o understan d an d appreciat e th e 
characterist ics o f th e audienc e an d thei r ow n peculia r (an d 
unnatural) positio n i n relatio n t o tha t audience . Thi s under -
standing unlock s th e doo r t o th e commonsens e technique s o f 
broadcasting, fo r effectiv e radi o broadcastin g i s no t a n 
esoteric ar t bu t i s availabl e t o anyon e wh o wil l tak e th e 
trouble t o understan d th e mediu m h e intend s t o use . 

F i rs t -  an d yo u wil l forgiv e m e fo r sayin g th e obviou s -
radio i s no t a  visua l medium . Allo w m e t o mak e clea r jus t 
what th e lac k o f a  visibl e speake r mean s t o th e radi o audienc e 
and wha t th e lac k o f a  visibl e audienc e mean s t o th e speaker . 
When yo u ar e speakin g i n th e lectur e roo m o r i n th e auditor -
ium your audienc e i s presen t i n perso n and , throug h visua l 
aids -  lik e th e wa y you ar e dressed , lik e shakin g you r hea d 
or extendin g you r arms , o r poundin g th e tabl e o r smilin g o r 
moving abou t -  yo u tr y t o kee p you r audienc e intereste d i n 
what yo u hav e t o say . The y no t onl y hea r you ; the y se e you . 
The radi o audienc e o n th e othe r han d ca n onl y hea r you , an d 
you hav e t o rel y o n your voic e alon e t o hol d thei r attentio n 
Effective radi o speakin g i s therefor e no t jus t a  matte r o f 
uttering words . I n th e wa y yo u pu t acros s you r messag e yo u 
have t o mak e u p fo r th e absenc e o f visua l a ids . Mor e abou t 
this la te r . 

And wha t effec t doe s th e lac k o f a  visibl e audienc e hav e o n 
the speaker ? A s you know , publi c speakin g i s usuall y a  typ e 
of circula r socia l behaviour . Th e speake r firs t stimulate s 
his visibl e audienc e but , jus t a s important , th e audienc e i n 
turn stimulate s th e speaker . Thos e o f yo u wh o hav e don e 
some for m o f publi c speakin g wil l real is e th e subtl e bu t 
potent influence s th e audienc e ha s upo n you . Th e bes t 
speaker i s incline d t o b e th e on e mos t sensitiv e an d respon -
sive t o thes e influences , on e wh o has th e "feel " o f th e 
audience. Radio , however , ha s entirel y broke n th e chai n 
of thi s circula r proces s fo r th e speaker . I n radio , you r 
audience ma y reac t t o you , bu t yo u canno t reac t t o them . 
And a t th e tim e o f you r broadcast , yo u can' t eve n tel l fo r 
sure tha t the y ar e reactin g t o you . 

Another importan t psychologica l facto r i n broadcas t speec h 
lies i n th e distributio n o f a  radi o audience . I n total , thou -
sands o f peopl e migh t b e tune d t o you r broadcast , bu t i n 
reality thos e thousand s ar e spli t u p int o smal l group s an d 
individuals locate d i n thei r ow n homes , o r office s o r cake -
shops. A n audienc e divide d u p suc h a s thi s deprive s a 
speaker o f al l th e advantages t o b e gaine d fro m inter - stimu -
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lation s o commonl y note d i n crow d psychology . Thos e infec -
t ious wave s o f emotio n tha t swa y a  l a rg e mas s o f peopl e seate d 
o r standin g elbo w t o elbo w a t a  publi c ra l l y a r e los t i n radi o 
for i n thi s mediu m w e a r e dealin g wit h a  l a rg e collectio n o f 
people eac h completel y uninfluence d b y al l th e o t h e r s . 

F u r t h e r m o r e , rad i o l i s t e n e r s a r e ent i re l y fre e o f thos e 
social inhibi t ions , compulsion s an d convention s whic h dul l 
s p e a k e r s ofte n r e l y upo n t o kee p a  vis ibl e audienc e i n the i r 
s e a t s . Peopl e wh o woul d b e e m b a r r a s s e d t o wal k ou t o f a n 
auditorium whil e som e would-b e spe l l -b inde r i s speakin g d o 
not hes i ta t e t o switc h of f th e rad i o speake r wh o bore s o r 
i r r i t a t e s them . 

These fac tor s shoul d forc e th e rad i o speake r t o b e mor e 
painstaking i n th e p repara t io n an d presen ta t io n o f hi s t a lk . 
Few o f u s r e a l i s e unti l pu t t o th e t a s k , th e exten t t o whic h 
the ey e an d th e e a r , whe n workin g toge the r , a r e influence d 
by impress ion s tha t com e throug h th e e y e . Whe n yo u pluc k 
out th e e y e , a s i n r a d i o , whe n th e sens e o f hear in g alon e i s 
involved, w e hav e a  ve r y differen t an d muc h mor e difficul t 
problem o n ou r h a n d s . 

So then , th e rad i o speake r ha s onl y on e se t o f stimul i t o 
work wit h ins tea d o f two . H e ca n us e onl y th e audibl e speec h 
symbols an d h e ha s n o appea l fo r th e e y e . Effectiv e radi o 
speaking i s , t h e r e f o r e , no t jus t a  mat te r o f u t ter in g w o r d s . 
In th e wa y yo u pu t a c r o s s th e m e s s a g e , yo u hav e t o mak e u p 
for th e absenc e o f v isua l a i d s . You r voic e i s th e sol e ins t ru -
ment fo r project in g you r whol e personal i t y throug h th e a i r 
to you r aud ience . I t s eems , i n fact , tha t b r o a d c a s t e r s a r e 
sharply divide d int o thos e wh o a r e unabl e t o fee l th e unsee n 
p r e s e n c e o f t he i r audienc e an d thos e wh o a r e acutel y con -
sc ious o f i t a s i f i t w e r e vis ibl e befor e them . Bot h s ide s 
a r e , of c o u r s e , equall y awar e tha t the i r audienc e e x i s t s , bu t 
the f i rs t typ e canno t tak e th e imaginativ e s tep s whic h wil l 
enable the m t o ac t o n the i r knowledge , o r e l s e the y lac k 
e i the r th e u rg e t o communicat e o r th e childis h deligh t i n 
make-bel ieve whic h ac tua te s th e goo d b r o a d c a s t e r . 

The ca rd ina l pr inc ip l e o f goo d b r o a d c a s t e r s i s th e us e o f a 
d i r ec t conversa t iona l tone . Th e whol e emphasi s shoul d b e 
upon a  s ince r e d i r ec t contac t wit h th e member s o f a n audienc e 
that wil l achiev e th e effec t o f face- to- fac e conversa t ion . N o 
speaker a t th e Nationa l P a r k o r e l s e w h e r e , eve n whe n 
amplif iers a r e provided , a d d r e s s e s a  crow d i n th e t e rm s an d 
tone h e woul d u s e whe n talkin g quietl y an d colloquiall y t o a n 
individual , an d th e l a r g e r th e crow d th e wide r th e d ivergenc e 
in h i s styl e o f a d d r e s s an d th e mor e genera l an d l e s s intimat e 
h i s con tac t . O n th e o the r hand , th e b r o a d c a s t e r wh o feel s 
the p r e s e n c e o f h i s audienc e mus t kee p hi s pitc h dow n s o tha t 
he ca n e x p r e s s himsel f wit h th e immediac y o f a  pr iva t e con -
v e r s a t i o n . H e i s no t impresse d b y th e fac t tha t hi s audienc e 
may ru n int o thousands . H e s ee s wit h hi s mind' s ey e a n 
individual o r a  smal l famil y grou p re lax in g i n th e livin g roo m 
or engage d i n domesti c t a s k s . Peopl e thu s si tuate d r e sen t 
an o r a to r i ca l o r pedagogica l ton e o f voic e i n a  gues t , see n 
o r u n s e e n . The y expec t th e rad i o voic e t o tal k t o them , no t 
ta lk dow n t o them . 
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Proceed ing o n th i s unders tanding , w e hav e onl y t o as k o u r -
se lves wha t a r e th e mos t effectiv e mean s o f speec h i n a n 
o rd ina ry conversa t ion ? Wha t i s th e winnin g an d a t t rac t iv e 
tone t o u s e : Th e situatio n ca l l s fo r a n intimat e an d informa l 
tone . Th e rad i o l i s t ene r i s quic k t o detec t ins incer i t y i n 
our speech , s o w e mus t no t pu t o n a i r s , o r t r y t o b e p r e c i o u s , 
coy o r pompous , un le s s w e na tura l l y a r e , i n whic h cas e w e 
have n o r igh t bein g o n th e radi o anyway . I  apprec ia t e tha t 
the effor t t o c a r r y o n a n imaginar y conversat io n ca n r e su l t 
in th e los s o f forcefulnes s somewher e betwee n th e microphon e 
and th e l i s t e n e r . Somethin g I  d o whe n I  a m broadcast in g i s 
to imagin e th e l i s t ene r sitt in g abou t fou r fee t fro m me , an d h e 
is blind . T h u s , i n o r d e r t o conve y t o hi m m y thought s an d 
emotions, I  must t r y t o e x p r e s s everythin g i n m y voic e b y 
var ia t ions i n p i tch , i n emphas i s , i n intensit y an d b y pausin g 
h e r e an d t h e r e . Inflection s o f th e voic e a r e vita l t o th e goo d 
rad io s p e a k e r , fo r the y giv e colou r an d lif e t o wha t h e ha s 
to s ay . I  may b e readin g a  sc r ip t bu t I  don' t hav e t o soun d 
as i f I  a m r ead ing . I f th e us e o f quie t ge s tu r e s wil l hel p 
your del iver y whe n speakin g o n th e r a d i o , b y al l mean s us e 
them. Psychologica l experimen t ha s show n tha t th e muscle s 
of th e bod y respon d i n perfec t accor d wit h speec h ef for ts . 
If on e wer e t o r e c o r d i n waves , o n a  s t r i p o f pape r , th e 
voice o f a  speake r an d a ls o th e subconsciou s movement s o f 
any par t o f h i s body , fo r instanc e th e a rm , on e woul d fin d tha t 
these tw o curve s a g r e e . A  clos e cor re la t io n ex is t s betwee n 
body movement s an d though t p r o c e s s e s . S o poin t you r finge r 
at th e imaginar y l i s t e n e r . Shak e you r f is t . Smile . On e o f 
the f i rs t bi t s o f advic e I  giv e t o a  ne w b roadcas t e r i s : Befor e 
you ope n th e microphone , pu t a  smil e o n you r face . A  smil e 
is hea r d ove r th e rad i o becaus e i t change s th e qualit y o f you r 
vo ice . D o no t neglec t thes e aid s t o speech . A t th e sametim e -
a wor d o f cautio n -  mak e n o ges tu r e o r movemen t tha t woul d 
cause ex t raneou s sound . A  ban g o n th e tabl e sound s lik e 
thunder throug h th e microphone , th e rubbin g o f a n unshave n 
chin lik e a  motorbik e revvin g u p . 

Above al l e l s e d o no t b e dul l . Indeed , i t i s difficul t t o exag -
gera te th e de le te r iou s effect s o f d u l l n e s s . No t lon g ago , I 
l i s tened t o a  t a lk , o r pa r t o f a  ta lk , o n a  subjec t i n whic h I 
was muc h i n t e r e s t e d . But , a l a s th e drawlin g monoton y o f th e 
de l ivery wa s suc h tha t I  switche d of f unde r th e impressio n 
that I  wa s l is tenin g t o a n outpourin g o f half-bake d common -
p l a c e s . A  wee k l a t e r I  r e a d th e sam e tal k i n pr in t an d wa s 
amazed t o d i scove r a n in te res t in g an d wel l -wr i t te n a r t i c l e . 
A proof , yo u wil l say , o f m y stupidity' . Undoubtedly , bu t 
what wa s i t tha t stupefie d me ? 

T h e r e i s n o be t te r t ra in in g fo r rad i o speakin g tha n th e 
reading alou d o f al l type s o f ma te r i a l . I f yo u a r e goin g o n 
the a i r fo r th e f irs t t ime , yo u shoul d si t dow n wit h a  frien d 
and tel l hi m wha t yo u inten d t o say , an d the n r ea d hi m a  par t 
of you r t a lk . Th e perso n l is tenin g ca n tel l yo u exactl y ho w 
your conversa t io n differ s fro m you r readin g styl e an d tone . 
It woul d b e a  be t te r tes t i f you r frien d woul d clos e hi s eye s 
and tur n awa y fro m yo u whil e l i s tening . Simpl e word s a r e 
the bes t fo r r a d i o . Excess iv e us e o f s ib i lan ts , a l l i terat io n 
and tongu e t w i s t e r s shoul d b e avoide d o n th e r a d i o . (Tha t 
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very phras e "Excessiv e us e o f sibilants " ha s s o muc h his s i n 
it tha t I  would neve r attemp t i t o n radio) . Mor e tha n this , i t 
is a  goo d genera l rul e t o kee p sentence s short . Subjec t mus t 
not b e to o fa r separate d fro m verb . I n thi s connection , yo u 
must remembe r tha t th e ey e ca n tak e i n a  whol e sentenc e a t 
a time ; i t ca n se e th e beginnin g an d th e en d a t once , an d ge t 
an ide a o f th e genera l shap e o f th e sentence . Th e ea r take s 
in a  sentenc e wor d b y word , i t mus t wai t unti l th e en d o f a 
sentence t o discove r it s shape ; i t canno t flas h back , a s th e 
eye can . 

I com e no w t o th e questio n o f audibility , o f clari ty . Whe n 
the listene r ha s t o mak e a  grea t effor t t o catc h th e broad -
cas te r ' s word s o r hi s meanin g hi s concentratio n o n wha t i s 
being sai d i s seriousl y impaired . Conside r fo r exampl e wha t 
happens whe n b y a  sudde n droppin g o f th e voic e o r vaguenes s 
of articulatio n th e speake r blur s a  wor d o r two . Th e ver y 
first tim e thi s happen s th e listene r become s involve d i n a 
nerve-racking process . H e stop s listenin g an d t r ie s t o gues s 
at th e missin g words . Whethe r h e succeed s o r fail s hardl y 
matters because , b y th e tim e h e i s listenin g again , th e tal k 
is a  whol e sentenc e ahea d o f him . Th e bes t h e ca n d o no w 
is t o cu t hi s los s an d liste n fo r al l h e i s wort h i n th e hop e o f 
picking up  an d holdin g th e remainin g lengt h o f thread . Bu t 
once agai n th e speake r garble s hi s word s an d th e threa d thi s 
time i s irretrievabl y lost . Th e effec t o f thi s o n th e listene r 
is t o induc e i n hi m a  nervou s deafnes s an d h e begin s t o mis s 
what h e actuall y coul d hav e caught . Her e i t i s n o questio n 
of mood : eve n th e mos t perseverin g an d swee t tempere d 
listener i s hopelessl y los t an d ha d bette r curtai l hi s agon y 
by switchin g off . 

A contributing facto r t o lac k o f clarit y i n speec h i s spee d o f 
delivery. Yo u shoul d neve r tal k to o fas t o n th e radio , becaus e 
it i s har d fo r th e listene r t o follo w yo u whe n h e canno t se e 
your lip s moving . O n th e othe r hand , to o slo w a  deliver y ma y 
make a n audienc e res t ive . Th e bes t advic e I  can giv e o n thi s 
point i s tha t th e would-b e broadcaste r shoul d var y hi s rat e 
of utteranc e dependin g upo n th e weightines s o f th e material . 
The toughe r th e stuff , th e slowe r th e pace . An d b e carefu l 
how yo u breathe . D o not rel y o n ordinar y punctuatio n bu t 
go throug h you r scrip t an d mar k of f group s o f word s whic h 
bring ou t you r thoughts . Non e o f thes e group s shoul d b e 
too lon g tha t yo u ru n ou t o f breath . Whe n speakin g of f th e 
a i r , yo u ca n affor d t o tak e a  dee p breath e throug h you r 
mouth withou t distractin g anybody , bu t yo u dar e no t d o thi s 
on th e radi o fo r i t woul d b e clearl y heard . O n the radi o yo u 
must inhal e mor e quietl y an d deliberatel y throug h th e nostr i ls , 
and neve r exhaus t you r breat h entirel y befor e takin g anothe r 
one. Als o yo u d o no t breath e directl y int o th e microphon e 
unless yo u wan t t o soun d lik e a  windstorm . 

So t o su m up : Radi o speakin g i s a  one-wa y conversatio n 
with a  vas t audienc e o f individuals . Th e radi o speake r mus t 
have somethin g interestin g t o sa y an d mus t sa y i t attractively . 
He wil l us e th e risin g an d fallin g inflectio n o f ordinar y 
conversation. H e wil l b e emphatic , soothin g o r invitin g 
through hi s flow  o f words , an d a t al l time s wil l endeavou r 
to projec t hi s personalit y pleasantl y t o th e distan t l is tener . 
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6 WRITTE N COMMUNICATIO N -  PLANNIN G AND 
PRODUCTION 

C A Nascimenvo 

Abraham Lincol n ha s bee n quote d almos t a d nauseu m i n s o 
many differen t c i rcumstance s i n o rde r t o i l lus t ra t e suc h a 
vast var ie t y o f point s o f vie w tha t I  hes i ta t e t o quot e hi m 
once again , n e v e r t h e l e s s , on e observat io n th e lat e America n 
P res iden t mad e i n r e g a r d t o th e valu e o f effectiv e publi c 
communication i s so  muc h t o th e poin t tha t I  conside r i t 
worth repeat in g h e r e : -

"With publi c sentiment , nothin g ca n fai l . 
Without i t , nothin g ca n succeed . Consequently , 
he wh o mould s publi c opinio n goe s deepe r tha n h e 
who enact s s ta tu te s o r pronounce s dec i s ions . H e 
makes s ta tu te s an d decis ion s possibl e o r impossibl e 
to b e executed. " 

If w e t r ans l a t e Lincoln ' s observat io n i n te rm s o f th e sc ient i s t , 
r a t h e r tha n th e pol i t ic ian , w e migh t pa raph ra s e t o r ead : 

"He wh o mould s publi c opinio n goe s deepe r tha n 
he wh o hypothesize s o r pronounce s scientifi c 
law. H e make s hypothese s an d scientifi c 
law possibl e o r impossibl e t o b e executed. " 

Today w e hav e bee n aske d t o loo k a t on e communicatio n 
channel : l i t e ra l communicatio n i n it s wr i t t en , o r i f yo u l ike , 
in i t s pr in te d for m a s oppose d t o perso n t o pe r son , o r th e 
channels o f soun d o r sigh t an d sound , thoug h al l th re e o f 
those channel s a r e dependen t a t som e stag e o r othe r on  th e 
p repara t ion o f th e wri t te n s c r i p t . 

The re a r e o the r s o n th e pane l toda y eminentl y mor e qualifie d 
than I  a m t o dea l wit h th e actua l technique s o f writ in g fo r 
public communication . I  thought , t h e r e f o r e , tha t I  woul d dea l 
with wha t som e communicator s desc r ib e a s thos e var iab le s i n 
communication whic h c r ea t e " b a r r i e r s t o effectiv e communica -
t i o n , " an d whic h I  thin k w e migh t mor e usefull y re fe r t o a s 
a ids t o effectiv e communication . 

Again, a s wit h th e mediu m o f th e p r e s s conference , wit h th e 
wri t ten communication , whic h i s aime d a t persuadin g publi c 
unders tanding an d acceptanc e o f th e messag e w e see k t o 
communicate, w e a r e concerne d wit h th e proble m o f exposur e 
before w e ca n achiev e a w a r e n e s s , i n t e r e s t , evaluat ion , t r i a l 
and adoption . 

Newspape r s , pamphlets , p o s t e r s , booklet s an d book s nee d no t 
be r e a d . Radi o an d televis io n se t s nee d no t b e turne d o n an d 
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a r e eas i l y switche d off . Exposur e i s no t guarantee d throug h 
these media . 

And eve n whe n exposur e i s achieved , a s communicators , w e 
a r e sti l l face d wit h th e problem s o f pred ispose d at t i tude s 
which der iv e fro m th e s t ruc tu ra l se t whic h individual s hold . 

The messag e yo u wis h t o conve y ma y b e simpl e enough , c lea r 
enough, n e v e r t h e l e s s , whe n tha t messag e i s r ece ived , i t 
may no t r e su l t i n th e behaviou r yo u intende d o r expected . 

Some sociologis t s de sc r ib e thes e communicatio n v a r i a b l e s , 
such a s th e individuals ' s t ruc tu ra l s e t , th e actua l channe l 
chosen fo r communication , th e credibi l i t y facto r o f th e 
communicator, th e influenc e o f opinio n l e a d e r s an d smal l 
g roups , th e symbo l syste m w e u s e , a s "ex t r a communicatio n 
fac tors an d cond i t ions . " 

It i s important , t h e r e f o r e , tha t i n th e p repara t io n o f wri t te n 
communications w e a r e al l awar e an d unders tan d th e pitfall s 
along th e wa y t o reachin g th e audienc e w e ai m a t . 

If the r e i s a  tendenc y t o b e secu r e i n th e knowledg e tha t wha t 
is sough t fo r th e communit y t o accep t i s bes t fo r th e community , 
as ma y wel l b e th e cas e wit h th e sc i en t i s t , the r e i s eve n 
g r e a t e r nee d t o b e consciou s o f th e condition s fo r communica -
t ion. 

What w e a r e talkin g abou t i s th e nee d t o ge t int o th e minds , th e 
hab i t s , th e m o r e s , o f th e audienc e w e see k t o r e a c h ; th e nee d 
to identif y an d unders tan d th e sou rce s o f influenc e t o whic h 
our audienc e a r e subjec t befor e w e eve r pu t pe n t o p a p e r . 

The proble m o f c o u r s e , wit h effectiv e communication , i s 
that i t i s almos t a  scienc e i n itself , an d i t intimatel y r e l a t e s 
to a  numbe r o f o the r scientifi c d i s c ip l ines . W e a r e concerne d 
with huma n v a l u e s , a t t i tude s an d opinions ; w e a r e concerne d 
with huma n behaviour , huma n environment , th e meanin g o f 
language, sociology , psycholog y ,  anthropology , philosophy , 
l inguis t ics an d semantic s a r e all  involved . 

E a r l i e r , I  mentioned th e symbo l syste m w e us e o r th e 
language w e u s e . I t i s thi s languag e tha t contain s th e 
message i n a n ac t o f communication , ye t th e languag e w e us e 
is a  ve r y imprecis e too l an d w e nee d t o guar d agains t thi s 
fact . 

One communicatio n specia l i s t ha s observe d tha t "languag e 
is a  produc t o f lif e r a t h e r tha n th e r e su l t o f a n exac t sc i ence , 
it i s a  mean s peopl e u t i l i s e t o conve y the i r n e e d s , t o expres s 
the i r emotions , t o contro l the i r environment . Languag e 
often fail s a s a  mean s t o accu ra t e communicatio n becaus e i t 
ve ry frequentl y fail s t o r e l a t e t o r e a l i t y . " 

Individuals wh o us e th e sam e languag e bu t wh o d o no t hav e a 
common exper ienc e o r environment , fo r instanc e ca n ofte n 
unders tand differen t thing s fro m th e sam e p h r a s e s an d eve n 
w o r d s . 
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This i s wh y a  un iversa l languag e woul d no t necessa r i l y 
improve unders tandin g o r communicatio n betwee n differen t 
people , tha t i s wh y ou r effort s t o communicat e throug h th e 
wri t ten wor d an d indee d th e spoke n wor d s o ofte n g o a s t r a y . 

Imagine, fo r ins tance , a s thos e o f u s i n Georgetow n can , 
seeking d i rec t ion s i n th e middl e o f Rupunun i Savannah s fro m 
an Amerindian . H e ma y sa y t o yo u tha t th e plac e wher e yo u 
want t o g o i s "jus t aroun d th e co rne r " . If  yo u a r e fro m 
Georgetown, yo u ma y se t of f walking , assumin g tha t i t i s 
but a  bloc k awa y onl y t o d i s cove r , fiv e mile s la te r an d a t th e 
expense o f wear y fee t an d a n exhauste d temper , tha t yo u hav e 
not ye t a r r i v e d , an d tha t whe n a n Amerindia n talk s abou t 
"just aroun d th e c o r n e r " hi s exper ienc e i s ver y differen t 
from thos e o f th e cit y p e r s o n . 

Let u s remembe r tha t th e language s tha t w e huma n being s us e 
to conve y meanin g t o on e another , a r e simpl y a  symboli c 
presenta t ion o f ou r expe r i ence . 

To identif y th e weaknesse s an d s t rength s o f ou r audience , 
we mus t kno w th e source s o f influences , whethe r the y b e 
pol i t ica l , r e l i g ious , educat ional , e t c . , withi n th e community ; 
we mus t lear n abou t th e pervadin g l ike s an d d i s l i kes , th e 
the supers t i t ion s whic h a r e held . 

Then ther e i s th e phenomeno n o f opinio n l e a d e r s . Thos e 
pe r sons i n almos t ever y communit y wh o exer t a  specia l 
influence o n othe r member s i n th e communit y o n almos t 
every subjec t an d wh o frequentl y a r e turne d t o fo r a n 
explanation o f a n involve d subjec t o r a  ne w ide a communicate d 
through th e prin t media , o r , fo r tha t mat te r , an y othe r 
channel o f mas s communications . 

To complet e th e communication s p r o c e s s o r a t leas t mak e i t 
more effective , i t i s usefu l t o kno w wh o th e opinio n l eade r s 
a r e an d sometime s s t ruc tu r e ou r appeal s d i rec t l y t o them . 

Soc io log is t s , Bere l so n an d S t e ine r , hav e don e considerabl e 
work o n th e influenc e th e "smal l group " ca n brin g t o bea r on 
communications d i rec te d a t persuadin g behavioura l change : 
"small grou p i s wher e a  grea t dea l o f huma n behaviour , 
including th e ' r igh t way ' t o behav e i s learne d an d enforced . " 

Bere l son an d S te ine r defin e th e smal l grou p a s bein g no t 
more tha n 2 5 p e r s o n s , wh o frequentl y assoc ia t e togethe r i n 
face t o fac e re la t ion s ove r a n extende d per io d o f t ime , wh o 
dist inguish themselve s i n som e wa y fro m othe r pe r son s 
around them , wh o a r e mutuall y awar e o f the i r membershi p 
in th e grou p an d wh o a r e consciou s tha t the i r p resen t 
re la t ionship withi n th e grou p i s a n en d i n itself . 

Bere l son an d S te ine r tak e th e posi t ion , o n th e basi s o f 
extensive r e s e a r c h , tha t th e individua l attache d t o a  smal l 
g roup , b e i t hi s family , a  membershi p grou p suc h a s a  t rad e 
union, a  poli t ica l pa r ty , a  c lub , a  cul tura l grou p o r a 
church group , p lace s on e o f th e majo r limitation s o n th e 
mass medi a a s a  mean s o f persuadin g people . 
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In fact , a  numbe r o f communicatio n sociologis t s hav e argue d 
that an t i - soc ia l a t t i tude s a r e invariabl y entrenche d i n smal l 
groups r a t h e r tha n bein g hel d b y individual s themselve s an d 
that thes e a t t i tude s ca n onl y b e effectivel y deal t wit h throug h 
the grou p an d b y penetra t io n o f th e grou p r a t h e r tha n b y 
ex te rna l d i rec t io n t o th e g roup . 

Of cour s e individual s belon g t o mor e tha n on e group , bu t 
when the r e a r e conflictin g p r e s s u r e s betwee n g roups , i t ha s 
been reasonabl y es tabl i she d tha t th e individua l alway s tend s 
to r e so lv e th e conflic t i n th e d i rec t io n o f th e grou p t o whic h 
he i s mor e strongl y t i ed . 

T h e r e i s a  g rea t dea l mor e tha t ca n b e sai d an d d i scusse d o n 
the intr iguin g communicatio n facto r o f smal l grou p influence s 
and th e behaviou r the y g e n e r a t e , bu t onc e a s a n educato r o r 
a sc ient i s t seekin g t o communicat e wit h a  l a rg e community , 
you a r e awar e o f thes e grou p inf luences , yo u ca n mak e a n 
act ive effor t t o p r e p a r e wha t yo u wr i t e accordingl y an d us e 
your knowledg e a s a n ai d t o effectiv e communication . 

I hop e yo u wil l forgiv e m e fo r havin g deal t i n genera l i t i e s 
r a t h e r tha n p a r t i c u l a r s , bu t I  hav e don e th i s onl y becaus e I 
tend t o b e over l y consc ious , p e r h a p s , tha t the r e i s no  mor e 
complicated a n organis m o n ear t h tha n th e huma n bein g an d 
that th e ac t o f on e huma n bein g communicatin g wit h anothe r 
is a  thoroughl y complicate d p r o c e s s an d fo r tha t r ea so n 
often th e leas t unders tood , thoug h w e d o i t ever y da y an d tak e 
it s o muc h fo r g ran ted . 
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7 S C I E N T I S T S WRITIN G FO R S C I E N T I S T S 

M Vahrman 

Writing papers  is  an  integral  part  of  normal  scientific 
practice. Improvement  of  form  and  content  is  achieved 
by continual  writing  throughout  a  career.  The  more 
important problem  for  Guyana,  however,  is  for  a  greater 
scientific output,  particularly  devoted  to  the  develop-
ment of  indigenous  resources.  "Paper  writing  settles 
itself if  there  is  something  to  write  about". 

In t h i s S e s s i o n w e s h a l l b e c o n c e r n e d wit h th e w r i t i n g s 
tha t s c i e n t i s t s d o fo r f e l l o w - s c i e n t i s t s -  no t fo r th e g e n e r a l 
p u b l i c , o r e v e n , m a i n l y , fo r s c i e n t i s t s w o r k i n g o u t s i d e th e 
g e n e r a l f i e ld s o f a c t i v i t y o f th e a u t h o r s . 

I th in k i t shou l d b e s a i d a t t h e o u t s e t , h o w e v e r , so  a s t o 
m a i n t a i n a  p e r s p e c t i v e , tha t th e p r o b l e m s c o n n e c t e d wit h 
such w r i t i n g a r e d w a r f e d b y th e mai n c e n t r a l p r o b l e m fo r 
s c i e n c e i n G u y a n a , wh ic h i s t o d e v e l o p a n e m b r y o int o a 
t h r i v i n g i n d i v i d u a l , hav in g a  d e c i s i v e effec t o n th e u s e o f 
the c o u n t r y ' s ow n r e s o u r c e s , an ima t e an d i n a n i m a t e . P a p e r -
w r i t i n g s e t t l e s i t s e l f i f t h e r e i s someth in g t o w r i t e a b o u t . 

I . V a r i o u s S o r t s o f S c i e n t i f i c P u b l i c a t i o n 

I s h a l l d e a l ma in l y wi t h th e s c i e n t i f i c p a p e r , t h e e s s e n t i a l 
s t e p i n th e communica t io n o f ne w k n o w l e d g e . T h e r e a r e 
o t h e r s c i e n t i f i c p u b l i c a t i o n s whic h a r e wide l y u s e d , 
h o w e v e r : 

(a) 

(b) 

( c ) 

r e v i e w s , wh ic h ma y a p p e a r i n s c i en t i f i c 
j o u r n a l s , t e c h n i c a l e n c y c l o p a e d i a s , o r 
e v e n i n g e n e r a l e n c y c l o p a e d i a s l i k e t h e 
B r i t a n n i c a . T h e s e , t o v a r y i n g d e g r e e s , 
g ive a n o v e r a l l v ie w o f t h e s t a t e o f a 
p a r t i c u l a r s u b j e c t ; 

b o o k s o r m o n o g r a p h s whic h e m e r g e whe n a 
p a r t i c u l a r s u b j e c t h a s s o g r o w n i n t h e o r y 
and p r a c t i c e a s t o jus t i f y suc h a n e x t e n d e d 
r e v i e w : bot h r e v i e w s an d m o n o g r a p h s ma y 
a l s o c o n t a i n o r i g i n a l , p r e v i o u s l y u n p u b l i s h e d 
w o r k ; an d 

p a t e n t s wh ic h a r e monopol y c l a i m s t o ne w 
m e t h o d s fo r mak in g m e c h a n i c a l d e v i c e s o r 
u se fu l c h e m i c a l s . T h e s e a r e no w main l y 
not i n th e h a n d s o f i n d i v i d u a l s bu t owne d 
by c o m p a n i e s an d g o v e r n m e n t d e p a r t m e n t s . 
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T h e i r objec t i s t o ge t a  lea d i n productio n an d kee p 
compet i tors off ; thu s pa ten t s sometime s p re sen t a 
minimum o f informatio n consis ten t wit h th e paten t 
l a w s . Th e ut i l i t y o f a  paten t a s scientifi c l i t e r a tu r e 
i s v e r y v a r i a b l e , t h e r e f o r e , bu t i t shoul d b y n o mean s 
be ignore d b y th e scientifi c w o r k e r . Book s summarisin g 
patent l i t e r a t u r e i n specifi c field s a r e no w publishe d 
r e g u l a r l y . 

I I . Th e P a p e r a s P a r t o f th e Scientif i c P r o c e s s 

It i s e s sen t i a l fo r a n unders tandin g o f th e wri t in g o f 
scientific p a p e r s t o cons ide r th i s activi t y a s a n in tegra l 
p a r t o f th e en t i r e p r o c e s s o f accumulatio n o f scientifi c 
knowledge -  i n o the r w o r d s , o f th e wa y i n whic h scienc e 
works an d grow s (se e Ref . 1) . 

The flow  diagra m (Fi g 1 ) summarise s t h i s ; th e note s 
below r e f e r t o th e number s o f th e block s i n thi s 
d iag ram. 

F I G . 1 . 

WRITING A S PAR T O F TH E SCIENTIFI C P R O C E S S 
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1. Th e "appren t i ce " ca n b e a  pos t -g radua t e o r sometime s a n 
unde r -g radua t e studen t i n a  univers i t y o r othe r teachin g 
inst i tut ion, o r ca n b e a n employe e workin g i n th e 
l abora to ry o f a  governmen t p a r a s t a t a l , o r pr iva t e o rgan i -
sa t ion , 

2 . Writ in g r e p o r t s , no t n e c e s s a r i l y intende d fo r publication , 
i s a n essen t i a l pa r t o f th e scientifi c p r o c e s s . I t i s goo d 
p rac t i ce becaus e i t 

(a) enable s a  cont inual , c r i t i ca l assessmen t 
to b e mad e o f th e wor k i n p r o g r e s s s o tha t 
one doe s no t " p r e s s o n r e g a r d l e s s " , lik e 
a donkey ; 

(b) give s p rac t i c e i n wri t in g re la t iv e t o t h i s ; 
and 

(c) p rov ide s sifte d ra w mater ia l fo r an y 
future publishe d work . 

A thes i s i s n o mor e tha n a n extende d r epo r t an d ha s a 
s ta tus no t muc h highe r tha n such . I n som e coun t r i e s , 
they a r e indexed , bu t th e wor k i n the m o f an y valu e wil l 
normally appea r i n publishe d p a p e r s . 

Labora to ry r e c o r d s an d r e p o r t s ma y attai n th e statu s o f 
scientific publicatio n i f edite d an d publishe d la te r (dela y 
o r non-publicat io n o f worthwhil e wor k i s usuall y du e t o 
a s e c r e c y o r secur i t y polic y o n th e par t o f th e employin g 
organ isa t ion) . A  c l a s s i c cas e o f thi s i s th e publicatio n 
of th e B . I . O . S . an d F . I . A . T . r e p o r t s afte r Worl d Wa r 
II d isc los in g valuabl e informatio n o n Germa n technolog y 
and sc ienc e use d durin g th e w a r . 

3 . (a ) Th e p a p e r , th e outcom e o f a  c rea t iv e piec e o f 
scientific work , i s submitte d whe n th e senio r 
worke r think s i t r igh t (bu t subject , sometimes , 
to th e ove r - r i d in g publicatio n polic y o f 
government o r indust r y i f h e i s s o employed) . 

(b) Writ in g o f th e pape r itself , o r o f pa r t o f i t , 
i s p a r t o f th e t ra in in g p r o c e s s , pa r t i cu la r l y 
of th e junio r au thor ( s ) . Quit e commonly , h e 
(they) doe s a  f i rs t d raf t , whic h i s knocke d 
about , o r ofte n completel y r ewr i t t e n b y th e 
sen ior autho r wh o ha s th e fina l r e s p o n s i -
bili ty fo r th e finishe d p roduc t . 

(c) Th e bes t guid e t o th e p r epa ra t i on , o rgan i sa -
tion an d ar rangemen t o f th e mater ia l i s 
obtained fro m a  stud y o f o the r p a p e r s , p a r t i -
cu la r ly thos e i n th e journa l t o whic h th e pape r 
i s submitted , an d o f i t s e d i t o r ' s r equ i remen t s . 
The for m o f presenta t io n may , however , hav e 
to b e adapte d t o sui t th e pa r t i cu la r piec e o f 
work bein g p r e s e n t e d . 
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The journa l se lecte d fo r th e submissio n o f th e 
paper normall y decide s itself ; i t wil l b e fro m 
among a  smal l numbe r o f spec ia l i se d journal s 
in one ' s field . Bu t a n autho r wh o think s h e 
has "hi t th e jackpot" , becaus e th e pape r i s o f 
wide i n t e r e s t , an d h e want s t o es tabl i s h pr io r i t y 
claim (fo r t he r e ma y b e o the r s workin g i n th e 
same field ) ma y submi t a  shor tene d vers io n t o 
a quick-publishin g journa l , suc h a s " N a t u r e " . 
T h e r e i s a l s o a  growin g tendenc y t o sen d shor t 
p a p e r s t o o the r quick-publishin g journa l s 
which hav e a r i s e n i n increas in g numbers . 

(d) I n th e actua l wr i t ing , a  dist inct io n shoul d b e 
be born e i n min d betwee n technica l t e rm s an d 
j a rgon . Th e forme r a r e a  for m o f recognise d 
shorthand fo r p r o c e s s e s , p r o c e d u r e s , 
phenomena, chemica l formulas , an d s o on , an d 
save a n enormou s amoun t o f spac e an d tim e i n 
wr i t i ng . A s the y a r e intende d fo r sc ien t i s t s i n 
one ' s ow n field , an d no t fo r th e publ ic , o r even , 
p r imar i l y , fo r sc ien t i s t s outsid e th i s field , 
they a r e absolutel y legi t imate . B y j a rgon , I 
mean thos e clumsy , c i rcumlocuta ry , o r obscur e 
modes o f expres s io n whic h ofte n hid e th e 
au tho r ' s confusio n o f thought . Poet i c u t t e r -
ances o r "hig h p r o s e " seldo m emerg e fro m 
scientific l a b o r a t o r i e s , o r i f the y do , ma y b e 
axed b y ed i to r s o r r e f e r e e s , no t becaus e the y 
a r e agains t poe t ry , bu t becaus e th e sor t o f 
emotional meanin g i s no t tha t sough t b y th e 
r e a d e r s . Suc h wri t in g may , however , appea r 
in scientifi c books . Ref . 2 , give s brie f 
examples o f va r iou s s o r t s o f sc ienc e wri t in g 
with m y comments . 

T h e r e a r e a  numbe r o f book s o n wri t in g scientifi c pape r s 
which ma y b e usefu l t o th e sc ient i s t lackin g o the r guidance . 
I mus t admi t tha t I  hav e no t r e a d a  singl e one , no r d o I 
intend t o . Wha t I  d o recommen d t o m y c o - w o r k e r s a r e : -

(a) a  boo k lik e "P la i n Words " b y G o w e r s , 
or ig inal ly wr i t te n t o improv e th e 
s t andards o f civi l s e rv i c e wr i t ing , 
but o f g rea t valu e t o anyon e in te res t e d 
in th e s t ra ight forwar d express io n o f 
ideas whic h i s th e e s senc e o f sc ienc e 
wr i t ing ; an d 

(b) "Roge t ' s T h e s a u r u s " whic h i s o f g rea t 
help i n th e select io n o f appropr ia t e 
words an d p h r a s e s , an d t h u s , a t th e 
v e r y l e a s t , i s a n ai d t o re l ievin g 
monotony i n wri t in g (Ref . 3 ) . 

(c) Th e genera l p rac t i c e i s fo r th e name s o f al l 
the pa r t i c ipan t s i n th e r e s e a r c h t o appea r i n 
the pape r a s join t a u t h o r s . (Thus , i n coopera -
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tive r e s e a c h e r s a s senio r au thor , m y ow n 
name ha s appeare d f i rs t onl y once : th e co -
au tho r ' s nam e wa s Wat ts ) . Drawback s t o 
this p rocedur e a r e sometime s see n whe n 
cor respondence o n th e pape r goe s t o th e 
f i rs t -named junio r au thor , wh o ha s ofte n gon e 
e l s e w h e r e , ins tea d o f t o th e senio r wh o i s 
maintaining th e continuit y o f th e r e s e a r c h an d 
has usual l y inst i tute d i t . H e ma y als o b e 
mildly i r r i t a t ed t o fin d a  l a t e r r e fe renc e t o th e 
au thors o f th e pape r a s th e junio r autho r 
et al i a instea d o f t o himsel f e t a l i a . 

4 . Th e edi to r normall y send s th e pape r t o r e f e r e e (s ) wh o 
is ( a re ) usual l y engage d i n r e s e a r c h i n th e sam e fiel d a s 
the au thor , o r i n a  c losel y al l ie d one . The y commen t o n 
it an d advis e whethe r i t b e accepted , re jec te d o r accepte d 
after amendment . Occas ional ly , th e edi to r ma y r e fe re e i t 
himself i f h e think s h e i s competen t t o d o so.  Referees ' 
comments a r e passe d on , throug h th e ed i to r , t o th e senio r 
author wh o ha s t o decid e whethe r t o accep t them , i n 
whole, i n p a r t , o r no t a t a l l . I f "no t a t a l l " , i t i s th e 
ed i t o r ' s respons ib i l i t y t o accep t o r r e j e c t . 

5 . &  6. A n accepte d pape r i s se t u p i n typ e an d th e galle y 
proof sen t t o th e submittin g autho r fo r c o r r e c t i o n . Th e 
paper i s the n publishe d i n th e journa l . A n abs t rac t o f 
the publishe d p a p e r , no t neces sa r i l y th e sam e a s tha t 
wri t ten b y th e autho r a s a n integra l par t o f th e pape r , i s 
done b y th e staff , ful l o r p a r t - t i m e , o f a n appropr ia t e 
a b s t r a c t s journa l . Differen t a b s t r a c t s ma y appea r i n 
va r ious j o u r n a l s . 

7 . Scientifi c journa l s an d a b s t r a c t s journal s a r e indexe d an d 
all o f thos e for m pa r t o f th e a rch ive s o f sc ience , ope n 
knowledge avai labl e t o anyon e in t e r e s t ed . Becaus e o f 
the exponentia l growt h o f sc i ence , however , r e t r i eva l o f 
information ha s becom e mor e an d mor e difficul t (Ref . 4a) . 
Added t o th e difficultie s a r e th e increas in g delay s i n an d 
expense o f publicatio n (Ref . 4b) . Var iou s mean s a r e 
being devise d t o r e n d e r th e p r o c e s s mor e efficien t (Ref . 
4c ) . Th e s ta tu s o f scientifi c pape r i s decide d i n tim e b y 
the acceptanc e o r o therwis e o f th e knowledg e i t d i sc lose s 
and b y th e effec t i t ha s o n th e cours e o f th e wor k i n tha t 
field (Ref . 5) . 
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R E F E R E N C E S AN D NOTE S 

1. Sc ienc e a s publi c knowledg e 

An illuminatin g wri t in g o n th i s aspec t o f th e working s o f 
sc ience i s : "Publ i c Knowledge ; a n e s sa y concernin g th e 
social dimensio n o f s c i ence , b y J . M . Ziman , Cambridg e 
Univers i ty P r e s s , 1968 . T h e r e a r e a ls o l a t e r (an d 
longer) book s o n th i s subjec t b y th e sam e autho r ( e . g . 
The socia l dimensio n o f s c i e n c e " , Oxfor d Univers i t y 
P r e s s ) . 

2 . Example s o f sc ienc e wri t in g 

The followin g th re e exce rp t s al l dea l wit h th e sam e 
geological subjec t -  th e formatio n o f sedimentar y r o c k s . 

(a) S t ra igh t forwar d Englis h 

"At th e beginning , onl y igneou s rock s wer e p re sen t 
in th e c r u s t bu t n o soone r ha d the y cooled , the n 
they bega n bein g a t tacke d b y ra i n an d gase s i n th e 
a tmosphe re . Th e d e b r i s resu l t in g fro m thi s 
des t ruc t ion wa s washe d int o lo w p lace s an d sor te d 
itself int o bed s o f c l ay , san d o r g r ave l , dependin g 
on ho w fin e th e p a r t i c l e s ha d become . I n t ime , 
such depos i t s r eache d suc h g rea t th i cknesse s tha t 
the botto m l a y e r s bega n t o p r e s s togethe r int o 
solid m a s s e s c rea t in g th e c l a s s o f r ock s know n a s 
sedimentary r o c k s " . Adapte d fro m "Prospec t in g 
for ge m s tone s an d m i n e r a l s " , b y Joh n S inkankas , 
page 8 3 . 

In th e above , t h e r e a r e onl y on e o r tw o technica l 
t e r m s , an d thes e a r e onl y comprehensibl e fro m th e 
context . Th e pa s sag e ca n b e unders too d b y an y 
sc i en t i s t , an d mos t laymen . Bu t geology , b y th e 
v e r y na tu r e o f th e subject , lend s itsel f t o "popula -
r i s a t i on" . 

(b) Scientifi c gobble-de-goo k 

"The provenanc e o f sedimentar y rock s i s r ende re d 
comprehensible b y a  cons idera t io n o f th e var iou s 
fac tors exe rc i s in g a n impac t o n th e p r imar y magma -
der ived igneou s r o c k s . Th e pr inc ipa l d i s in teg ra to r y 
causa l agenc y wa s p r imar i l y a  concatenatio n o f 
a tmospher ic effects , th e cumulativ e a t t r i t iv e effec t 
of whic h r e su l t e d i n a  p a r t i c l e - s i z e c lass i f ica t ion . 
Subsequent ly , th e actio n o f th e va r iou s impactiv e 
and compress iv e force s exe rc i s e d cause d consol i -
dation o f thes e sediment s int o sedimentar y r o c k s " . 

Th i s pas sag e i s ne i the r a  p l e a s u r e t o r e a d , no r i s 
i t s meanin g a s c l e a r a s th e on e above . I t abound s 
in clums y e x p r e s s i o n s , ja rgo n an d s t i l te d Engl i sh . 
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(c) "Poe t ica l p r o s e " 

" th e e n t i r e th icknes s o f th e sedimentar y 
c r u s t acces s ib l e t o ou r observat io n seem s t o u s 
only a  r e s idu e accidental l y spare d b y th e tw o 
cause s o f des t ruc t io n whic h ac t o n th e tw o face s 
of th e soli d c r u s t ; des t ruc t io n b y atmospheri c 
agents above , remelt in g an d metamorphis m below . 
Thus suspende d betwee n thos e tw o infinitie s o f 
des t ruc t ion , infinit e becaus e the y hav e endles s 
t ime, th e lon g s e r i e s o f decipherabl e geologica l 
s tages i s i n r ea l i t y onl y a  fina l ep i sode , th e fina l 
spared wi tnes s o f a  ve r y lon g h is tor y foreve r 
effaced". 

From "S t r a t i g r aph i ca l geology" , b y Maur ic e 
Gignoux. 

This i s th e a u t h o r ' s summar y o f roc k formation , 
af ter a  mor e detai le d scientifi c desc r ip t ion . I t 
conveys imaginativel y t o th e r e a d e r th e immensitie s 
of tim e an d o f force s involved . 

Legitimate chemica l shorthan d 

The followin g shor t passag e i s ful l o f technica l t e r m s , bu t i s 
perfect ly comprehensibl e t o anyon e wit h l i t t l e mor e tha n a n 
elementary knowledg e o f chemis t ry . T o exp re s s th e sam e 
meaning i n an y othe r wa y woul d r e su l t i n a  lon g t r e a t i s e . 
It i s v i r tual l y impossibl e t o popular i s e th e detai le d conten t 
of chemis t ry . 

"The smal l amoun t o f unsa tura t io n i n buty l r u b b e r , mad e b y 
copolymerizing isobutylen e wit h i sop rene , permit s vulcani -
sation b y su lphur , an d i t ma y a ls o b e c ro s s - l i nke d i n th e 
p r e s e n c e o f oxidisin g agent s b y ni t rogen-containin g de r iva -
t ions o f quinone" . 

3 . (a ) Th e complet e Pla i n Words , S i r E r n e s t G o w e r s . 
Penguin Books , 1954 . 

(b) Roget ' s T h e s a u r u s o f Englis h word s an d p h r a s e s , 
P . M . Roget . Pengui n Books , 1966 . 

4. (a ) Problem s c rea t e d (an d solution s sought ) b y th e 
exponential growt h o f sc ienc e 

An in te res t in g account , base d o n or igina l r e s e a r c h , 
of th e exponentia l growt h o f sc ienc e i s give n b y 
D . d e Soll a P r i c e i n hi s book , "Sc ienc e sinc e 
Babylon" . Yal e Univers i t y P r e s s , 1975 . 

In 1750 , whe n t h e r e wer e onl y te n (10 ) scientifi c 
journals i n th e wor ld , a  sc ient is t coul d kee p him -
self informe d o n al l publishe d scientifi c work . B y 
1800, the r e wer e on e hundre d (100 ) journa l s ; b y 
1850, on e thousan d (1,000 ) jou rna l s ; b y 1900 , te n 
thousand (10,000) ; b y 1950 , on e hundre d thousan d 
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(100,000) . Thi s r e p r e s e n t s a  tenfol d inc reas e 
every fift y (50 ) y e a r s . B y ext rapola t ion , ther e 
would b e on e millio n journa l s b y 2000 ; however , 
t he re a r e dist inc t s ign s tha t thi s r a t e i s flattenin g 
off. 

In 1830 , whe n the r e wer e t h r e e hundre d (300 ) 
j o u r n a l s , i t wa s a l read y impossibl e fo r sc ien t i s t s 
to kee p t r a c k o f informatio n o f in t e re s t t o them , 
and so  th e f i rs t a b s t r a c t s journa l wa s publ ished . 
T h e s e , too , hav e multiplie d b y a  facto r o f te n 
every hal f cen tu ry , an d so  th e sam e proble m ha s 
a r i s e n i n re la t io n t o them . 

(b) Economi c problem s o f publishin g 

The economic s o f publishin g ( r e fe r r in g he r e p a r -
t i cu la r ly t o th e E n g l i s h - speakin g wor ld , whic h i s 
of r e l evanc e he re ) hav e bee n changin g fo r th e wors e 
in r ecen t y e a r s , an d pa r t i cu la r l y sinc e 1973 . 
P a p e r cos t s an d boo k p r i c e s hav e soa re d t o suc h 
an exten t tha t i t i s th e genera l opinio n o f thos e 
concerned tha t th e hey-da y o f chea p scholar l y 
publishing i s o v e r . Inflatio n ha s a ls o le d t o a 
cut t ing, sometime s s e v e r e , o f th e mone y availabl e 
to un ive r s i t i e s an d l i b r a r i e s fo r th e purchas e o f 
publ ica t ions . 

The monograph , i n p a r t i c u l a r , alway s a  highprice d 
publ icat ion, r e a d b y re la t ive l y fe w people , i s 
thought b y man y t o b e movin g toward s ext inct ion . 

(c) Solution s sough t 

(i) Th e formatio n o f " invis ibl e co l l eges " 

To kee p himsel f a b r e a s t o f developmen t i n hi s 
own field , th e sc ien t i s t no w keep s i n d i rec t 
touch wit h hi s conf re re s i n hi s ow n an d othe r 
count r ies b y c o r r e s p o n d e n c e , v i s i t s , exchang e 
of p a p e r s an d o f samples , informatio n o n wor k 
in p r o g r e s s , an d par t ic ipa t io n i n internat iona l 
con fe rences . Th e las t -name d ac t iv i ty , i n 
p a r t i c u l a r , ha s bee n mad e poss ib l e b y vast l y 
improved mean s o f communication . P roceed ing s 
of suc h conference s a r e ofte n publ ished . 

In th i s way , wha t hav e bee n cal le d "invisibl e 
co l leges" hav e bee n formed , a  ne w an d s t r ikin g 
modern developmen t i n s c i e n c e . 

Many sc ien t i s t s toda y a r e thu s amon g th e mos t 
t r ave l l ed people ; th e cynica l r e m a r k s mad e 
about th i s -  espec ia l l y b y thos e wh o hav e t o 
provide th e mone y -  a r e onl y par t l y just if ied . 
Cer ta in ly , though , som e discr iminat io n mus t 
be exe rc i se d i n th i s ac t iv i ty . 
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(ii) Organisa t iona l an d technica l mean s 

Co-opera t ive publishin g i s a  developin g trend , 
with th e ai m o f cuttin g dow n c o s t s . Th e 
t rouble i n th e U . K . , fo r example , i s th e l a rg e 
number o f l ea rne d soc ie t ie s re la t iv e t o the i r 
output o f publicat ion s :  22 8 o f the m publis h onl y 
one journa l y e a r l y , an d onl y 15 % of th e smalle r 
soc ie t ies publis h mor e tha n on e q u a r t e r l y . 

The Asli b g roup , fo r example , suggest s th e 
establ ishment o f co-opera t iv e publishin g 
offices ( C P O ' s ) , whic h i n th e U . K . woul d 
become viabl e i f mor e tha n 11,00 0 page s wer e 
published y e a r l y . 

In th e U . S . A . , ed i tor ia l p rocess in g cen t r e s 
( E P C ' s ) hav e exis te d fo r som e t ime , i n c r e a s -
ingly usin g compute r reproduct io n an d othe r 
faci l i t ies t o c a r r y ou t man y routin e publishin g 
functions; thes e a r e , o f c o u r s e , g r e a t e r tha n 
in th e U . K . 

A typica l exampl e o f th e ne w approac h t o 
publishing scientifi c pape r s i s th e ne w Journa l 
of Chemica l R e s e a r c h , publishe d i n Londo n 
by th e Chemica l Socie ty , jointl y sponsore d b y 
the F renc h an d Germa n chemica l socie t ie s an d 
supported b y othe r Europea n chemica l soc ie t i e s . 

This s epa ra t e s "browsing " (whic h give s cu r ren t 
a w a r e n e s s o f wha t i s goin g on ) fro m th e a r c h -
ival r o l e s o f p r imar y scienc e j ou rna l s . 

P a r t S  contain s conventionall y pr inte d synopse s 
of p a p e r s . 

P a r t M  ha s ful l t e x t s , r eproduce d fro m au thors ' 
own t y p e s c r i p t s , e i t h e r a s microf iche , a  24 : 1 
photographic reduct io n whic h ca n b e r ea d wit h 
a han d l e n s , o r a s a  miniprin t 3 : 1 reductio n 
pr in ted o n o rd ina r y pape r whic h ca n b e r ea d 
with th e ai d o f readin g equipment . 

Chemists nee d bu y onl y P a r t S , brows e ove r 
synopses , man y buil t roun d formula e o r g r a p h s . 
If th e ful l ve rs io n i s wanted , P a r t M  i s obtain -
able fro m a n inst i tut iona l l i b ra r y o r photo -
copies fro m th e Chemica l Soc ie ty ' s l i b r a r y . 

The concep t o f " c a m e r a - r e a d y " cop y i s no w 
widely accep ted , tha t i s , a  carefull y don e 
typescr ip t whic h ca n b e edite d "on- l ine " b y 
computer , an d the n reproduce d cheaply , thu s 
avoiding th e mor e cos t ly , mul t i - s t age , olde r 
method o r producin g p a p e r s . I t doe s not , 
however , avoi d th e necess i t y o f r e fe ree ing , 
which woul d sti l l hav e t o b e concerne d wit h 
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content. If  n o refereein g o n i t i s done , suc h 
a pape r woul d necessaril y hav e a  lowe r statu s 
than on e publishe d conventionally . It s mai n 
virtue woul d b e i n th e quic k availabilit y o f 
work i n p rogress . 

A useful recen t referenc e i s : Trend s i n 
scholarly publishing . Britis h Librar y 
Research an d Developmen t No . 529 9 MC , 
1976,. 

5 . Statu s o f th e publishe d pape r 

Trivial paper s a r e stil l published , bu t ther e i s no w mor e 
resistance t o thes e b y editor s becaus e o f increasin g 
pressure o n space . Editor s wil l als o d o thei r bes t t o 
cut dow n wha t the y conside r t o b e unnecessaril y length y 
papers . Th e numbe r o f paper s publishe d b y a  scientis t 
is no t a  goo d criterio n o f th e wort h o f hi s contributio n t o 
his science . Over-anxiet y t o appea r i n p r i n , regardles s 
of content , i s fairl y characterist i c o f beginne r scientists ; 
an adde d incentiv e i s th e though t tha t thei r promotio n 
prospects depen d o n suc h production . A  greater regar d 
for content , an d a  consequen t reluctanc e t o publis h 
prematurely, ofte n come s wit h maturit y associate d als o 
with a  greate r concer n fo r one' s scientifi c reputation . 
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8 WRITIN G FO R SCIENTIFI C JOURNAL S 

G M  Carman 

T h e r e a r e now , an d hav e been , a  t remendou s numbe r o f 
scientific journal s comin g int o bein g i n th e worl d ove r th e 
pas t t h r e e o r fou r d e c a d e s . I t woul d see m tha t the y hav e 
plateaued r e c e n t l y , an d tha t som e pr imar y select io n i s 
being mad e o n p a p e r s submitte d t o suc h j o u r n a l s , an d i n m y 
opinion th e r e a s o n fo r th e s low-down , an d th e fai lur e o f 
journals t o continu e i s simpl y money . W e canno t continu e t o 
publish th e numbe r o f journa l s i n thi s exponentia l manne r 
and surviv e becaus e w e simpl y d o no t hav e th e money , no r 
the where -wi th -a l l t o handl e th e j o u r n a l s , an d th e pape r s 
they p roduce . However , a t th e p re sen t tim e the r e a r e 
some 10,00 0 journal s an d I  woul d se e tha t numbe r continuin g 
into th e foreseeabl e fu ture . But , t he r e a r e a l te ra t ion s 
coming i n th e wa y tha t w e us e thes e j o u r n a l s , i n th e ligh t 
of th e massiv e amoun t o f informatio n comin g ou t an d th e 
financial r e s t r i c t i o n s p r e s e n t , an d I  thin k thes e a r e goin g 
to com e t o th e for e i n th e futur e an d I  wil l attemp t t o p resen t 
these a l t e rna t ive s t o yo u now . 

The Abs t rac t 

The f i rs t i s a l read y apparen t -  w e a r e goin g t o us e th e 
abs t r ac t o f th e pape r r a t h e r tha n th e pape r i n mos t c a s e s . 
It woul d b e cheape r t o publ i sh , an d cheape r t o d i s t r ibu te , 
and th e pe r so n tha t want s th e ful l pape r ca n the n wri t e t o 
the autho r himself . A t th e p re sen t t ime , a  goo d abs t r ac t 
must b e a t tache d t o eac h p a p e r , an d mos t journa l s a r e 
demanding tha t th i s abs t r ac t b e thorough , c o n c i s e , wit h a 
maximum o f th re e hundre d w o r d s , an d tha t thes e word s mus t 
be withi n a  ce r t a i n vocabular y tha t i s suitabl e t o machin e 
t r a n s l a t i o n . Whe n yo u wal k int o th e agr icu l tu r e informatio n 
office i n Moscow , wher e th e wor ld ' s journa l s com e in , yo u 
will fin d th e a b s t r a c t s take n an d pu t throug h th e machin e 
t rans la t ion un i t . The y a r e the n checke d b y sc ien t i s t s 
t hemse lves , an d the n thes e a b s t r a c t s onl y g o t o th e 
sc ien t i s t s workin g i n th e field . I f h e i s in te res te d h e ca n 
wr i te in , an d ge t th e ful l tex t o f th e pape r tha t ha s bee n 
a b s t r a c t e d . Unti l fair l y r ecen t ly , i f yo u examin e th e r e c o r d , 
the sc ien t i s t s go t a  t i t l e onl y t rans la t io n an d anythin g tha t 
looked a t al l a t t r ac t iv e wa s reques te d an d the y the n ha d t o 
t r a n s l a t e th e whol e p a p e r . An d th e pape r b l izzar d i n th e 
Soviet Unio n i s no  differen t fro m tha t o f ou r ow n (in Canada) . 
You ca n simpl y t r ans l a t e i t t o you r ow n countr y an d fin d th e 
same p rob lems , althoug h probabl y i n muc h smalle r volume . 
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S o , the y hav e gon e t o thi s syste m an d I  thin k yo u a r e goin g 
to se e mor e an d mor e o f u s g o t o thi s syste m i n th e future , 
both a s machin e t rans la t io n become s mor e v iab le , an d th e 
volume o f l i t e r a tu r e ha s t o b e su rveyed . Thi s i s neve r goin g 
to tak e th e plac e -  an d ma y I  r epea t th e wor d "neve r " -  o f 
reading th e technica l pape r tha t th e sc ient i s t ha s t o hav e 
that fit s i n wit h h i s ow n work . Th e abs t r ac t simpl y give s 
him mor e identificatio n tha n th e t i t l e o f wha t i s i n th e p a p e r , 
and whethe r h e need s i t o r no t . 

Board o f Refe ree s 

We hav e bee n lookin g a t ou r ow n cos t s i n Canada , an d whe n 
I wa s i n th e Unite d S t a t e s r ecen t l y I  foun d tha t the y wer e 
cons ider ing th e cos t s o f ce r t a i n journa l s wit h th e sam e 
problems i n mind . Th e cos t s a r e goin g u p , mailin g cos t s 
a r e goin g u p , an d du e t o lac k o f sui tabl e pos ta l s e r v i c e s a 
g rea t numbe r a r e no t reach in g the i r dest inat io n s o the y 
have t o b e remai le d an d th e cos t s the n becom e unbea rab l e , 
and wil l continu e t o becom e mor e s o a s mone y become s 
t i gh t e r , an d th e numbe r o f journa l s s t a b i l i z e s . T h e r e ha s 
been a  suggest io n made , o f whic h P r o f e s s o r Vahrma n wil l 
not app rove , an d o f whic h I  d o no t n e c e s s a r i l y approv e bu t 
I pe r sona l l y believ e i s goin g t o b e th e ru l e o f th e fu ture , 
and thi s i s th e wa y tha t th e journa l s themselve s wil l hav e 
to functio n t o s u r v i v e . T h e r e wil l b e a  boar d o f r e f e r e e s 
for a  journa l tha t wil l surve y th e a r t i c l e s tha t com e in , 
that wil l ac t a s mor e tha n ou r p r e sen t boar d o f r e f e r e e s , 
because the y wil l recommen d a s t o whethe r th e a r t i c l e i s 
going t o b e publishe d i n i t s en t i r e ty , a s a  shor t summary , 
o r simpl y a s a  t i t l e . I n th e f i r s t shor t tim e I  woul d fee l 
that thes e boa rd s o f r e f e r e e s wil l pe rhap s p lac e th e out -
standing fou r o r fiv e p a p e r s i n the i r en t i re t y i n th e journals , 
and pu t al l o the r submission s i n merel y a s summar ies . 
F o r thos e r e f e r e e s t h e r e wil l b e n o quicke r wa y t o los e friend s 
in th e scientifi c fiel d tha n t o d o tha t ,  bu t i t ma y ver y wel l 
be tha t th i s i s th e onl y wa y tha t th e scientifi c jou rna l , a s 
a workin g too l fo r th e s c i e n t i s t s , ca n s u r v i v e . Whe n th e 
p a p e r s tha t a r e goin g t o b e publishe d i n the i r en t i re t y a r e 
se l ec t ed , the y wil l b e give n th e ful l t rea tmen t -  th e r e f e r e e s , 
the ed i t ing , an d a  c lea n p r e s e n t a t i o n . Th e roug h ru l e o f 
thumb tha t ha s bee n se t u p i n th i s plannin g i s tha t onl y abou t 
one pape r i n seve n i s goin g t o b e publishe d i n full , an d i n 
some o f th e biologica l journa l s th e deman d i s s o hig h tha t 
this wil l g o t o te n a t th e ve r y mos t . 

Before th i s pol icy , o r pla n i s th e mor e appropr ia t e wor d fo r 
i t , wa s suggeste d t o som e o f th e j o u r n a l s , the y wen t t o a 
dry r u n . A  grou p o f r e f e r e e s wa s aske d t o d o thi s wit h a 
journal i n chemis t r y i n on e mont h cop y an d anothe r grou p a 
journal o f biologica l sc ienc e fo r th e nex t month , an d s o on . 
They c lass i f ie d th e p a p e r s , an d i t wa s amazin g ho w clos e 
the r e f e r e e s cam e i n al l c a s e s . I n on e pa r t i cu l a r exampl e 
of whic h I  a m a w a r e , the y sai d tha t the y woul d pu t i n onl y 
one o f th e p a p e r s pr in te d i n th e journa l i n it s en t i r e ty , the y 
would hav e pu t seve n i n b y summar y an d a  r a t h e r l a rg e 
number o f o the r s b y t i t l e only . 
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In anothe r journa l o f economics , th e ed i to r s examine d on e 
monthly i s su e an d sai d tha t the r e wa s n o pape r t h e r e worth y 
of mor e tha n a  summary . Converse ly , i n th e nex t i ssu e 
they ha d seven , an d i n th e th i r d the y ha d t e n . Wha t thi s i s 
going t o d o i s thro w a  t remendou s amoun t o f responsibi l i t y 
on th e r e f e r e e s , an d mak e i t mandator y tha t the i r identit y b e 
kept s e c r e t , becaus e t he r e i s nobod y hal f a s angr y a s a 
sc ient i s t scorne d b y anothe r sc i en t i s t . I  hav e personal l y 
exper ience i n th i s f ield , s inc e a s a  r e f e r e e I  hav e on  mor e 
than o n occasio n tu rne d dow n a  pape r fro m a n ol d schoo l 
chum, an d h e ha s l a t e r ignore d m e completely . 

I thin k thi s i s goin g t o hav e t o come , becaus e w e canno t affor d 
the continuin g publicatio n b l izzar d tha t w e h a v e . Yo u a r e 
going t o se e mor e an d mor e us e o f th e a b s t r a c t i n th e journa l 
for th e sc ient i s t himself , an d y o u ' r e goin g t o se e mor e an d 
more us e o f th e pe r sona l i ze d abs t rac t in g se rv ic e whic h no w 
can b e don e b y th e computer . 

The Select in g Abst rac t in g P r a c t i c e 

T h e r e i s a  r a t h e r rud e express io n tha t say s "garbag e i n 
gives garbag e o u t . " S o thi s mean s tha t a s th e competitio n 
for p a p e r s goe s up , onl y th e to p qualit y one s a r e goin g t o 
make th e j o u r n a l s , an d th e mediocr e mater ia l wil l be weane d 
out . Th e p rac t i c e o f abs t rac t in g ha s bee n goin g o n fo r 
twenty-five o r th i r t y y e a r s , i n ve r y grea t detai l an d i t ha s 
become a n a r t an d s  sc ienc e i n r ecen t y e a r s . Th e goo d 
a b s t r a c t e r give s to p ra t in g t o th e goo d p a p e r , an d smal l 
mention o f th e mediocr e one , an d thi s i n tur n help s th e 
r e a d e r . I n mos t abs t rac t in g journal s today , the y d o no t 
ab s t r ac t everythin g -  the y hav e wha t the y cal l a  selectin g 
abs t rac t ing p rac t i c e wher e th e a b s t r a c t e r himsel f wean s 
out thos e p a p e r s tha t d o no t war ran t r epe t i t ion . 

In som e journa l s i t ha s bee n th e p rac t i c e fo r som e y e a r s 
now t o pu t i n p a p e r s o f l e s s e r meri t b y t i t l e only , bu t s inc e 
it no w cos t s abou t seve n do l l a r s t o handl e tha t t i t l e o n th e 
computer I  thin k yo u wil l se e tha t th i s p rac t i c e wil l dec r ea s e 
as we l l . B e tha t a s i t may , thes e a r e som e o f th e change s 
that I  thin k yo u ca n se e coming , fo r th e simpl e r easo n tha t 
mankind ha s publishe d himsel f int o a  c o r n e r , h e st i l l mus t 
get scientifi c knowledg e c i rcu la te d i n al l l anguages , an d th e 
very volum e tha t i s a t p r e sen t bein g publishe d make s thi s 
p rac t ica l ly imposs ib le . 

Th i s doe s no t mea n tha t y o u ' r e goin g t o se e onl y on e 
abs t rac t ing journa l ; i t doe s no t mea n tha t yo u a r e goin g t o 
see a  journa l o f t i t l e s onl y ;  bu t wha t i t doe s mea n i s tha t 
profess ional journal s wil l becom e mor e profess iona l i n eac h 
s c i ence , th e qualit y o f th e wri t in g wil l hav e t o improve , 
and th e select io n b y th e sc ient is t himsel f wil l hav e t o improve . 
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The Qualit y o f Writ in g 

This br ing s u p anothe r proble m -  th e qualit y o f wr i t ing . I t i s 
acknowledged tha t th e ave rag e graduat e toda y wit h a  Bache lo r s 
Degree i n Nort h Americ a ha s bee n goin g dow n hil l i n hi s 
knowledge o f th e languag e ove r th e pas t twenty-fiv e y e a r s , 
and fro m wha t I  ca n r e a d th e Europea n Unive r s i t i e s a r e no t 
far behind . Th e bes t Englis h tha t I  kno w o f toda y tha t ' s 
being wri t te n i s bein g wri t te n b y col lege s an d un ive r s i t i e s 
where Englis h i s take n a s a  secon d language , an d wher e 
they hav e ha d t o l ea r n the i r gramme r we l l . Th i s i s a  proble m 
that yo u wil l hav e t o fac e i n you r schoo l sys tem , an d 
pa r t i cu l a r ly i n you r colleg e t r a in ing . T o leav e i t unti l th e 
student i s i n pos t -g radua t e w o r k , o r ou t i n th e fiel d a s a 
sc ient i s t simpl y put s of f th e da y whe n i t mus t b e done , an d 
the whol e worl d i s findin g thi s ou t i n al l l anguages . 

But th e r e a s o n tha t peopl e lik e mysel f a r e i n th e wor k o f 
communication i s becaus e th e wor k o f th e P r o f e s s o r Vahrman s 
in thi s worl d wasn ' t gettin g out , an d isn ' t gettin g ou t t o th e 
pe r son i n th e fiel d behin d th e t r a c t o r , o r t o th e manufac turer , 
the i ndus t r i a l i s t , th e f a rmer , o r whoeve r e l s e i s i n t e r e s t e d . 
Th is goe s a c r o s s al l level s o f sc ienc e an d i s no t r e s t r i c t e d 
to a g r i c u l t u r e , fo re s t r y o r f i s h e r i e s , bu t i s eve n mor e 
c r i t i ca l i n othe r a r e a s . 

T h e r e a r e mor e an d mor e peopl e toda y tha t a r e sc ien t i s t s 
that a r e becomin g increas ingl y sensi t iv e abou t t h i s , an d I 
hope tha t th e peopl e tha t a r e adminis ter in g sc i ence , an d th e 
pol i t ic ians a r e l is tenin g becaus e yo u can ' t inves t mone y i n 
r e s e a r c h an d the n ge t i t ou t i f yo u d o no t ge t th e informatio n 
out t o th e en d u s e r t o justif y tha t r e s e a r c h , e i the r morall y 
or ethical l y withou t havin g t o assum e th e fina l r e spons ib i l i t y . 
And, a s government s a r e havin g t o cu t bac k o n the i r finance s 
y e a r b y y e a r the y a r e takin g quic k look s a t wher e th e eas i e s t 
cuts ca n b e made , an d i n r e s e a r c h i t probabl y i s i n th e 
dissemination o f r e s e a r c h i tself . Thi s i s a n e v e r - p r e s e n t 
dange r , so  th e scientifi c communit y ha d be t t e r wak e u p t o th e 
fact tha t t h e r e ha s t o b e a n in termediar y lin k betwee n them -
s e l v e s , t o justif y the i r ex is tenc e i n th e scientifi c f ield . I t 
ha s bee n sai d tha t technolog y i s twent y t o th i r t y y e a r s ahea d 
of wha t w e a r e a t p r e s e n t u s ing , an d I  hav e see n nothin g i n 
the l i t e r a t u r e fo r th e pas t fiv e y e a r s tha t woul d a rgu e 
agains t tha t s ta tement . I f tha t i s no t a n indictmen t o f ou r 
p r e sen t scientifi c communicatio n syste m the n nothin g eve r 
i s . H e r e i n you r ow n countr y y e s t e r d a y I  wa s askin g wh y 
you didn' t u s e th e wa te r ou t o f th e r i v e r r a t h e r tha n dr i l l 
your well s an d I  wa s tol d i t wa s e a s i e r t o g o dow n th i r tee n 
to fourtee n hundre d fee t wher e y o u ' r e gettin g r e a l to p 
quality wa te r an d pu t i t i n th e syste m tha n t o us e tha t fro m 
the r i v e r . I  don' t believ e tha t . I  thin k th e p re sen t s ta t e o f 
the engineer in g a r t h e r e ma y mak e i t so,  bu t whe n I  tak e a 
look a t th e system s throughou t th e r e s t o f th e worl d tha t I 
have seen , I  a m posi t iv e tha t i t i s no t so. 
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Take a  loo k a t th e system s tha t ar e bein g use d no w an d I' m 
equally sur e tha t mor e tha n th e Israeli s ar e usin g sal t 
water t o irrigat e orang e groves , an d i t wa s know n bac k i n 
1921 t o 192 3 whe n th e syste m wa s perfecte d tha t th e osmoti c 
differential o f straw s wa s sufficien t t o remov e mos t o f th e 
salt an d permi t th e us e o f brackis h water . W e have ha d 
that skil l fo r al l thi s tim e an d stil l ther e ar e area s o f th e 
world alongsid e th e ocean s tha t ar e no t abl e t o us e tha t 
water . Ther e i s n o wa y tha t scienc e ca n continu e t o tak e 
a bac k sea t i n thi s regar d an d mankin d wil l survive . 

A Responsibilit y 

The scientifi c community , i n brie f summary , ha s a  respon -
sibility t o mak e th e informatio n o f thei r researc h availabl e 
to th e en d u s e r s , an d yo u peopl e a s communicator s hav e t o 
fill tha t intermediar y link . Mos t government s hav e no t ye t 
realised i t , an d mos t scientist s ar e no t bothering , bu t yo u 
had bette r mak e yourselve s heard , becaus e otherwis e yo u 
as communicators , an d th e scientis t a s a  scientist , wil l 
not surviv e a s th e ever-increasin g demand s fo r fund s ar e 
required t o justif y you r commo n existence . 
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9 WRITIN G FO R TECHNICA L AN D NON-TECHNICA L 
READERSHIP 

D G  Thomas 

Introduction 

From th e communicator ' s s tandpoint , informatio n an d know -
ledge tha t h e wishe s t o conve y mus t b e promulgate d i n a  for m 
and styl e tha t wil l b e r ea d an d absorbe d b y th e de s i r e d 
r e a d e r s h i p . H e mus t the re for e giv e carefu l though t t o th e 
a t t i t udes , i n t e r e s t s , readin g hab i t s , eve n th e l i fe-s ty l e o f 
h i s potent ia l aud ience . 

Sc ien t i s t s ofte n wis h t o b e informe d o n development s i n othe r 
b ranches o f s c i ence ; technologis t s wan t c l e a r , concis e 
information abou t the i r ow n wor k i n t e r e s t s ; manager s an d 
dec i s ion -makers mus t sometime s b e provide d wit h de ta i l s o f 
r e s e a r c h ac t iv i t ie s bu t no t o f r e s e a r c h methods ; ope ra to r s 
want read y a n s w e r s t o opera t iona l problem s an d informatio n 
on inc reas in g product ivi ty ; an d th e genera l publi c lik e t o 
know "what ' s happening " i n r e s e a r c h , scienc e an d technology . 

Types o f publicat ion s 

Var ious type s o f technica l publicat ion s exis t t o mee t 
different s i tua t ions : 

Annual r e p o r t s a r e fo r th e purpos e o f reviewin g p r o g r e s s o n 
ac t iv i t ies a t a  r e s e a r c h inst i tut e o r Depar tment . I t i s a n 
account o f s tewardshi p durin g th e p rev iou s y e a r t o Parl iamen t 
or th e Minis te r o r t o a  Boar d o f D i r e c t o r s . To o ofte n thes e 
a r e de ta i led , overbulky , dul l an d remai n o n shelve s un read . 
They nee d no t b e s o i f t he r e i s carefu l select io n o f s to r i e s 
worth te l l ing , a t t rac t ive l y designe d an d produced , an d pub -
l ished a s soo n a s poss ib l e afte r th e en d o f th e revie w pe r iod . 
Some organiza t ion s i s su e tw o form s o f th e Annua l Repor t , on e 
demanded b y statut e wit h s ta t i s t ica l information , an d a n 
abr idged , we l l - i l l u s t r a t e d for m fo r publi c consumption . 

Guides t o R e s e a r c h Inst i tute s an d Experimenta l Fa rm s a r e 
frequently produce d a t th e tim e o f ope n d a y s . A n essent ia l 
element i s a  pla n o f th e s i t e , a  genera l backgroun d accoun t 
of th e purpos e o f th e ins t i tu te , a n organizat iona l cha r t , an d 
short descr ip t ion s o f sec to ra l r e s e a r c h an d eve n individua l 
exper iments . A  ne w editio n mus t b e publishe d fo r eac h 
occas ion , whethe r open-da y o r season . Som e Experimenta l 
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Fa rms overcom e th e difficult y o f annua l publicatio n b y placin g 
information o f a n unchangin g na tur e ( lay-out , soi l an d climaiti c 
da ta , e t c . ) i n a n a t t rac t iv e b r o c h u r e , wit h a  pocke t a t th e 
back fo r informatio n o f t r ans ien t in te res t o n individua l 
p r o j e c t s . 

Advisory bulletin s a r e p r epa re d whe n recen t r e s e a r c h find -
ings ma y hav e a  bear in g o n productio n o r productivi t y o f a n 
e n t e r p r i s e . Thes e publicat ion s a r e usual l y d i rec te d t o th e 
extension advisor y o r indus t r ia l l ia iso n officer , bu t the y 
could wel l b e d i rec t l y usefu l t o th e o p e r a t o r . Thes e bullet in s 
should b e s o wri t te n tha t th e n e c e s s a r y backgroun d i s give n 
to conve y th e significanc e o f th e r e s e a r c h findings , an d tha t 
the potentia l benefi t i s h igh- l ighted . Equall y importan t i s t o 
indicate an y undes i rab l e s ide-effect s tha t ma y a r i s e throug h 
varying a  recommende d metho d o r m a t e r i a l s . Advisor y 
bullet ins a r e a ls o i ssue d whe n i t i s des i r ab l e t o br in g t o -
gether sca t t e re d informatio n an d t o r e l a t e thi s informatio n t o 
an applie d proble m o r s i tuat ion . Whateve r for m i s p r e p a r e d , 
it i s importan t tha t th e r e a d e r i s no t d i s t r ac t e d b y o v e r -
detai led descr ip t io n o f ho w th e informatio n wa s obtained . 

Genera l revie w a r t i c l e s a r e wri t te n fo r differen t type s o f 
r e a d e r s h i p . The y ca n rang e fro m th e for m o f advisor y 
bullet ins mentione d above , t o a  genera l d i s cou r s e o n th e mos t 
recen t ly acqui re d knowledg e i n a n abs t ru s e fiel d o f s c i ence . 
But the r e i s a t l eas t on e featur e i n commo n -  the y a r e 
d i rec ted a t thos e outsid e th e fiel d o f special i t y o f th e subjec t 
ma t t e r . Th e a r t i c l e s there for e contai n a  cons iderabl e amoun t 
of backgroun d informatio n t o enabl e someon e o f averag e 
intel l igence t o apprec ia t e th e significanc e an d impor t o f th e 
main m e s s a g e . 

T h e r e a r e a ls o Guide s t o p r o c e s s e s an d equipment . Thes e 
a r e specia l ize d technica l publicat ion s fo r thos e wit h t ech -
nical knowledge . Th e p r inc ip le s o f s implici ty , c la r i t y an d 
conc i seness equall y appl y t o thi s typ e o f l i t e r a t u r e . 

Although no t usual l y r e g a r d e d a s publ ica t ions , wri t te n 
submissions t o committee s an d commissions , r e q u i r e a s 
much attentio n a s mor e usua l form s o f technica l l i t e r a t u r e . 
Again, the r e i s nee d fo r muc h backgroun d information , 
c l a r i ty o f expres s io n an d du e emphasi s o n th e mai n a rguments . 
H e r e , an y genera l iza t ion s mus t b e supporte d b y cogen t 
r e a son ing . A  submissio n t o a  committee , althoug h a n 
'official ' document , i s no t a  l icenc e fo r dul l , l i fe les s p r o s e . 
Submissions woul d b e mor e eye-ca tch in g an d thought -
concentra t ing i f th e technique s o f g r a p h i c s , shar p p r o s e -
form an d a t t rac t iv e lay-out s wer e adopted . 

Promotional l i t e r a t u r e i s a ssoc ia te d wit h commercia l 
companies i n effort s t o stimulat e sa le s an d foste r good-wil l . 
Similar p r o c e d u r e s ca n b e successful l y adopte d i n a  p o s s i b -
ly l e s s forcefu l manne r b y scientifi c an d technologica l 
i n s t i t u t e s . Thi s ca n b e don e ver y effectivel y b y makin g goo d 
use o f typographica l an d graphi c a i d s , an d conveyin g i n a 
pe r suas ive bu t no t a  s t r iden t manner , t o th e r e a d e r tha t he , 
as th e taxpaye r an d there for e financia l suppor t e r , i s gettin g 
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good valu e fo r th e mone y expended . T h e r e i s nee d h e r e 
again t o indicat e wh y th e wor k i s bein g done , an d ho w th e wor k 
is helping , fo r example , t o improv e a  factor y p r o c e s s , 
i nc rea se cro p y i e l d s , o r t o contro l d i s e a s e s . 

Educational publicat ion s hav e a  plac e i n technica l l i t e r a tu r e 
not onl y a s advisor y bu l le t ins , bu t a ls o a s a  mean s o f bringin g 
together ne w knowledg e o n a  subjec t o f economi c o r socia l 
impor tance . Thi s ca n b e th e dut y o f a  scientifi c inst i tut e a s 
i ts staf f ha s a c c e s s t o an d th e specia l abilit y t o collat e 
isolated item s o f informatio n an d t o sho w ho w thes e mel d t o 
fur ther knowledg e i n a  specifi c a r e a . 

P r i n c i p l e s o f wri t in g technica l a r t i c l e s 

Before an y actio n i s t aken , th e w r i t e r mus t a s k : 
Who i s expecte d t o r ea d it ? 
Why d o w e wan t i t r e a d 

- t o educat e o r ins t ruc t ? 
- t o motivat e act ion ? 
- t o influenc e opinion ? 
- t o gai n goo d will ? 

How muc h wil l th e r e a d e r kno w a l ready ? 
What wil l th e r e a d e r s ' leve l o f educatio n be ? 
Will i t b e a  mixe d r eade r sh ip ? 

The answer s t o thes e quest ion s wil l decid e th e pu rpose , th e 
depth o f explanatio n r e q u i r e d , th e for m o f th e publicat ion , 
and th e eventua l d i s t r ibu t ion . 

Whatever th e for m o f th e publicat ion , the r e shoul d b e a n 
indication o n th e f i rs t pag e wha t i t i s al l about , an d i n on e 
sen tence . Thi s coul d b e en te re d i n a  box , o r i n bol d p r in t . 

The g raph ic s an d th e tex t shoul d complemen t on e anothe r an d 
be mar r i e d togethe r i n suc h a  wa y tha t the r e i s n o separat io n 
of th e component s o f th e m e s s a g e . I f a n ide a o r piec e o f 
information ca n b e conveye d en t i re l y i n a n uncomplicate d 
g raph ic , al l th e b e t t e r . Th e juxtapositio n o f tex t an d 
g raph ics mus t b e suc h tha t t he r e i s a n e a s y , flowin g sequence , 
not on e j a r r i n g th e o the r . Buil d u p th e s tor y eas i l y an d 
c l e a r l y , withou t leavin g unanswere d ques t ions . 

The languag e shoul d b e simpl e an d d i r e c t , avoidin g tor tuou s 
sentences an d ambiguou s s ta tements . Rel y a s fa r a s 
poss ible o n shor t s en t ences , wit h n o mor e tha n 1 5 word s an d 
32 sy l l ab l e s . Th e purpos e o f wri t te n communicatio n i s t o 
convey knowledg e an d informatio n an d opinion s wit h eas e an d 
i n t e r e s t . T h e r e i s n o plac e fo r fals e exhibition s o f erudi t ion . 

Fo r som e type s o f publ ica t ions , i t i s usefu l t o ad d a  not e t o 
indicate wher e furthe r informatio n ca n b e obtained . 
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Organizat ion o f wor k 

You ma y b e solel y respons ib l e fo r th e p repara t io n o f a 
publication o r yo u ma y b e par t o f a  team . Ideally , th e tea m 
should consis t o f a n in te rpre t iv e w r i t e r , graphi c de s igne r , 
a r e s e a r c h sc ien t i s t , an d possibl y a  photographer . Th e 
team shoul d wor k togethe r r igh t fro m th e init ia l plannin g 
s t a g e . Th e sequenc e o f wor k shoul d b e a s follows : 

P h a s e 1  Obtai n backgroun d informatio n fro m th e r e s e a r c h 
people 
(This i s no t mean t t o b e a  f i rs t draft ' . ) 
Decide o n r e a d e r s h i p , budget , pr in t o r d e r 

P h a s e 2  Se lec t th e them e (  what i s t o b e told ) 
Decide o n sequenc e o f s tor y 
P r e p a r e roug h draf t (tex t an d g raph ics ) 

P h a s e 3  Graphi c des igne r t o p r e p a r e f i r s t workin g pla n 
W r i t e r t o p r e p a r e draf t o f accompanyin g tex t 
Pho tographer t o assembl e appropr ia t e p r in t s 

P h a s e 4  Modificatio n t o workin g pla n 
Assembling 

P h a s e 5  F ina l a r t wor k an d sett in g u p 
Checking an d proof - read in g 

P h a s e 6  Pr in t in g 
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10 WRITIN G TH E NON-TECHNICA L ARTICL E 

M Hamaludin 

Introduction 

At th e r is k o f borin g yo u wit h a  stor y whic h i s probabl y 
familiar, I  would lik e t o dra w you r attentio n t o th e prou d 
mother whos e so n ha d jus t starte d t o d o maths . On e da y 
when th e neighbou r wa s visiting , sh e coul d no t preven t 
herself fro m displayin g he r motherl y pr ide . S o sh e calle d 
Joey fro m th e sittin g roo m t o th e kitche n an d aske d hi m t o 
say goo d mornin g t o M r s . Jone s i n algebra . 

I mention he r becaus e I  think sh e typifie s th e exten t t o whic h 
the averag e perso n understand s science . I t i s importan t 
that yo u kee p thi s i n min d becaus e yo u mus t writ e i n suc h a 
way tha t you r reade r wil l understan d wha t yo u ar e saying . 

For example , wha t i s a  calorie ? I s i t "th e quantit y o f hea t 
necessary t o effec t a  r i s e i n temperatur e o f on e degre e 
Centigrade o f a  cub e o f wate r eac h dimensio n o f whic h i s one -
tenth o f a  par t o f th e lengt h o f a  ba r o f platinu m an d irridiu m 
alloy lyin g i n th e observator y o f St . Cloud?" . Perhaps , i t 
i s . Bu t i f yo u tel l tha t t o th e averag e person , h e wil l eithe r 
think yo u hav e flippe d you r li d o r tha t yo u ar e protectin g on e 
of thos e new-fangle d language s tha t th e spaceme n ar e sai d 
to b e learnin g jus t i n cas e the y mee t th e Martians . I t ma y 
not b e th e mos t exac t scientifi c definition , bu t th e averag e 
person wil l hav e a  bette r ide a i f yo u explai n tha t 10 0 calorie s 
of energ y ca n b e ha d fro m thre e lump s o f suga r o r a  da b of 
butter. 

The centra l poin t whic h yo u mus t bea r i n min d whe n writin g 
the non-technica l articl e i s tha t you r reader s wil l b e non -
technical peopl e wh o wil l hav e neithe r th e tim e no r th e in -
clination t o g o bac k t o schoo l t o understan d wha t yo u ar e try -
ing t o say . Writ e simply . 

Types o f reader s 

As a  rule , you r reader s wil l fal l int o fou r categories: -

(i) th e scholarl y reader s 
with advance d scienc e educatio n an d 
with highl y specialise d interest ; 

(ii) th e rathe r les s scholarl y reader s 
with a  somewha t broade r interes t 
base bu t wit h a  hig h leve l o f 
education; 

(iii) th e averag e reade r withou t muc h 
science educatio n an d no t a s 
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easily abl e t o understan d 
technical stuf f a s th e othe r 
two groups ; an d 

(iv) th e man , woma n an d chil d whos e 
interest i s purel y tha t o f 
entertainment. 

These fou r categorie s ca n b e illustrate d i n pyrami d for m 

Writers us e a  styl e an d languag e t o sui t th e categor y t o 
which the y ar e aiming , an d thi s ca n b e judge d b y th e kind s o f 
publications fo r whic h the y wri te . Fo r ou r purposes , you r 
writing shoul d b e directe d a t th e mas s circulatio n publications , 
such a s genera l interes t magazine s an d newspapers . Unlik e 
readers o f specialised-interes t publications , you r averag e 
reader an d thos e wit h n o interes t i n scienc e wil l no t b e i n a 
captive readership , an d you r stor y wil l compet e wit h a  lo t 
of othe r storie s fo r hi s limite d time . Unles s yo u ar e a  bi g 
name i n th e mas s media , ther e i s no  guarante e 'tha t you r 
story wil l b e read , o r tha t i t wil l b e accepte d fo r publication . 

I have no t conducte d a  survey , bu t I  suspec t tha t th e averag e 
West India n reade r wil l b e mor e incline d toward s scienc e fo r 
entertainment rathe r tha n fo r education : tha t i n readin g a 
science ar t ic le , h e wil l b e ar res te d mor e i f i t i s i n a n enter -
taining rathe r tha n a n educativ e style . 

The Wes t India n societ y i s no t a s ye t a  highl y technologica l 
one. Somepart s o f i t ar e mor e technologicall y advance d 
than others , bu t ther e i s n o indigenou s technolog y powerfu l 
enough t o hav e create d eithe r a  regiona l o r a  terr i tor ia l 
technological ethi c o n what , I  believe , i s essentiall y a n 
agricultural people . Mos t o f th e technolog y i s importe d 
along wit h th e aur a o f myster y tha t i s suppose d t o surroun d 
technology. 

At th e sam e time , th e Wes t India n i s highl y l i terate , wit h 
some leve l o f education , an d a  well-develope d nativ e intelli -
gence. So , o n th e on e hand , a  scienc e write r find s himsel f 
aiming a t a  readershi p tha t i f generall y no t scientifically -
minded o r trained , while , o n th e othe r hand , thi s readershi p 
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i s a t l eas t adequatel y an d inte l l igent . You r wri t in g shoul d 
not b e t echn ica l , an d i t shoul d no t b e condescendin g t o th e 
point wher e i t make s th e r e a d e r fee l angr y tha t h e di d no t 
have th e pr iv i leg e o f goin g t o a  sc ienc e school . Yo u ca n 
pe rhaps remembe r th e advic e o f journal is t Neal e Copple : 
"The differenc e betwee n a  l is t o f fact s an d a  s tor y i s s ty l e" . 

Writ ing Asse t s 

I d o no t kno w i f i t i s t r u e , bu t I  unders tand , a s a  layman , 
that a  soun d scienc e educatio n i s no t n e c e s s a r i l y indicativ e 
of a  soun d g ra s p o f language . However , i f yo u a r e t o wri t e 
for non- technica l r e a d e r s , yo u nee d a  good comman d o f 
language i n o r d e r t o communicat e effectively . Yo u nee d a 
good g ra s p an d comman d o f Engl i sh . 

Secondly, yo u nee d a  goo d knowledg e o f th e subjec t on  whic h 
you a r e wr i t i ng . Thi s shoul d no t b e to o difficul t i f yo u a r e 
wri t ing o n a  subjec t i n th e fiel d i n whic h yo u spec i a l i s e . I f 
not , r e s e a r c h p rope r ly . 

Th i rd ly , yo u ma y wan t t o conve y a  pa r t i cu l a r viewpoin t o r 
have som e definit e purpos e i n wri t in g th e a r t i c l e . Yo u nee d 
to hav e i t c l ea r i n you r min d befor e yo u begi n t o w r i t e . I f 
you d o no t hav e i t c l e a r , i t i s unlikel y tha t th e r e a d e r wi l l . 

Writ ing th e Ar t ic l e 

It woul d b e goo d i f yo u pa y attentio n t o th e followin g h in t s : -

(a) Befor e yo u s t a r t wr i t ing , thin k ou t a  suitabl e 
t i t le fo r you r s t o r y . Thi s wil l hel p yo u kee p 
the cen t r a l poin t i n mind . You r t i t l e ca n b e 
in on e o f s eve ra l forms : a  statemen t tha t wil l 
c r e a t e i n t e r e s t , a  statemen t tha t wil l a rous e 
c u r i o s i t y ,  a  l abe l , a  dec la ra t ion , tell in g how , 
why, what , a  ques t ion , a  quotat ion , a n exc la -
mation, an d s o on . 

(b) Thin k ou t a  goo d opening . Chance s a r e tha t 
whether o r no t you r s to r y wil l b e publ ished , 
much l e s s r e a d , depend s o n th e exten t t o 
which yo u captur e th e in t e res t o f you r r e a d e r 
from th e beginnin g -  an d hol d i t . Her e again , 
you ca n choos e on e o f s eve ra l way s i n whic h 
to s t a r t . T a k e , a s a n example , th e openin g 
for a  s to r y attemptin g t o explai n th e re la t ionshi p 
between th e non- technica l na tur e o f th e Guyanes e 
society an d th e hig h roa d fatalit y r a t e :  -

(i) mak e a  s t r ikin g statement : "Guyana' s 
road fatalit y p e r capi t a i s th e wor ld ' s 
h ighes t " ; 

(ii) giv e a  summary : "Wit h a  be t te r under -
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standing o f ho w a  c a r functions , 
motor i s t s wil l b e mor e awar e o f th e 
dange r s involve d i n drivin g an d b e 
more ca re fu l" ; 

(iii) a d d r e s s th e r e a d e r d i r ec t l y : "I f yo u 
d r ive a  c a r , the n yo u ca n improv e you r 
chances o f livin g t o a n ol d ag e b y l e a r n -
ing ho w a  c a r w o r k s " ; 

(iv) a s k a  ques t ion : "Shoul d peopl e b e l icense d 
to d r iv e a  c a r withou t f i r s t knowin g ho w 
it w o r k s ? " ; 

(v) begi n b y a  n a r r a t i v e : " A youn g couple , newly -
wed, wa s dr ivin g t o t he i r honeymoo n hote l 
when i t happened " ; 

(vi) d e s c r i b e something : "Th e automobil e ca n b e 
a mos t le tha l weapo n i n th e hand s o f th e 
uninformed" ; 

(vii) giv e a  quotat ion : "Yo u don' t kno w ho w 
dangerous dr ivin g i s unti l yo u begi n t o 
unders tand jus t wha t yo u a r e d r iv ing" , th e 
man sa id . 

(c) A t th e t ime , yo u a r e thinkin g ou t you r opening , 
think ou t sui tabl e endin g a s we l l . Th i s wil l giv e 
you tw o definit e point s t o connec t i n th e a r t i c l e ; 

(d) Us e i l lus t ra t ion s o r photograph s t o l ive n u p th e 
s t o r y . Th i s shoul d b e note d pa r t i cu l a r l y b y 
sc ience w r i t e r s becaus e the y ca n thu s hel p th e 
ave rage r e a d e r t o unders tan d som e difficul t 
po in t s . I l lus t ra t ion s ca n a l s o tak e th e for m o f 
t a b l e s ; 

(e) T r y t o humanis e you r s to r y a s muc h a s p o s s i b l e . 
To humanis e i t mean s t o br in g i t dow n t o th e 
level o f huma n be ings , givin g i t a  huma n appea l 
and mak e i t e a s y fo r the m t o identif y wit h i t . Yo u 
can humanis e you r a r t i c l e i n s e v e r a l way s : 

(i) makin g i t c l e a r t o th e r e a d e r ho w h e i s 
affected o r wil l b e , b y wha t yo u a r e saying ; 

(ii) l inkin g th e s to r y wit h a  new s ite m whic h 
the r e a d e r ha s a l r ead y see n an d fo r whic h 
he wil l probabl y expec t a  follow-u p s to ry ; 

(iii) u s e photo s an d i l l u s t r a t i ons ; 

(vi) u s e a  n a r r a t i v e ( s to r y tel l ing ) styl e ; 

(v) u s e humour ; an d 

(vi) giv e typica l example s o f wha t yo u a r e saying . 
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Bear Thes e i n Min d 

Because yo u a r e sc ienc e peopl e an d a r e wri t in g fo r non -
technical r e a d e r s , yo u nee d t o kee p i n min d th e demand s 
of non- technica l wr i t ing . Som e o f th e point s yo u nee d t o 
remember a t al l time s a r e : 

(i) you r r e a d e r s hav e no t ha d a  hig h leve l o f scienc e 
educat ion, bu t the y a r e intelligen t people ; 

(ii) yo u shoul d se lec t fact s yo u wan t t o wr i t e i n you r 
500-800 word s a r t i c l e (averag e length ) an d no t t r y 
to wr i t e everythin g tha t yo u kno w i n i t ; 

(iii) you r r e a d e r s d o no t n e c e s s a r i l y kno w abou t some -
thing jus t becaus e i t wa s aroun d fo r som e t ime . 
You nee d t o explai n i t ; 

(iv) you r r e a d e r i s no t oblige d t o r e a d you r a r t i c l e . 
you mus t mak e hi m wan t to ; 

(v) humanis e you r a r t i c l e ; 

(vi) you r r e a d e r wil l b e cur iou s abou t point s whic h 
you r a i s e . Don' t leav e thi s cur ios i t y unsat isf ied ; 

(vii) you r r e a d e r wil l apprec ia t e a  styl e whic h help s 
them t o follo w you r s tor y eas i ly ; 

(viii) remembe r wh o you r r e a d e r s a r e ; 

(ix) you r r e a d e r wil l no t apprec ia t e i t i f yo u defin e 
a har d wor d b y a  h a r d e r one . (Remembe r th e 
c a l o r i e ) . 
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11 GUIDELINE S O N PREPARIN G TH E P R E S S RELEAS E 

V Forsythe 

Introduction 

The p r e s s r e l e a s e , a s non- technica l mediu m i n scienc e 
communication, ha s amon g othe r advantage s th e potentia l o f 
c rea t ing publi c a w a r e n e s s o f an d stimulatin g in te res t i n ne w 
advances i n th e scientifi c field . O p e r a t o r s , fo r example , 
would lik e t o kno w ho w cer ta i n operat iona l problem s a r e 
being tackled ; wha t i nc rease d productivi t y method s hav e 
been successful ; an d wha t even t s , exhibition s o r demonst ra -
t i ons , a r e bein g stage d t o i l lus t ra t e suc h s u c c e s s e s . Amon g 
laymen, too , t he r e i s a n urg e t o kno w abou t 'what ' s goin g 
on' i n r e s e a r c h , sc ienc e an d technology . 

As wit h othe r communicatio n techniques , th e goo d p r e s s 
r e l e a s e i s base d o n astudie d decisio n o f wha t yo u wan t t o 
say an d a  workin g knowledg e o f th e audienc e o r r eade r sh i p 
for who m th e messag e i s intended . 

The Basi c Shap e o f a  P r e s s Releas e 

Against tha t background , whe n you , a s sc ien t i s t s an d scienc e 
communicators , hav e informatio n yo u wan t t o ge t int o th e 
n e w s p a p e r s , i t i s you r respons ib i l i t y t o ensur e tha t i t i s i n 
a for m th e new s ed i to r s wil l u s e . I t i s a  mistak e t o sa y tha t 
you hav e give n th e edi to r th e fact s an d he  mus t pu t the m int o 
some shape . 

T h e r e i s a  ce r ta i n bas i c shap e o f th e P r e s s Releas e (commo n 
to mos t newspapers ) whic h ed i to r s a r e happ y t o se e yo u follow : 

1. A  headin g a t th e to p shoul d a t t rac t attentio n 
and b e explana tory . Fo r example : "Demerar a 
Bridge wil l pus h Development " r a t h e r tha n 
"Bridge Acros s Demerar a R ive r" ; 

2 . Th e mai n poin t o f th e new s shoul d b e give n 
in a s fe w word s a s possible ' i n th e firs t 
sen tence ; an d 

3 . Th e mai n o r ke y poin t o f th e new s shoul d b e 
followed b y explanator y an d backgroun d 
information i n descendin g o r d e r o f importance . 
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This approac h wil l follo w th e ' inver te d pyramid ' metho d wit h 
your mai n ide a standin g bold y o n th e upturne d bas e o f th e 
imaginary pyramid ' . Thi s i s a  goo d guide-l in e t o follo w 
as i t i s quit e possibl e tha t becaus e o f limite d newspape r 
space , th e l a te r pa r ag raph s o f you r r e l e a s e ma y ge t cu t 
out befor e th e s tor y goe s int o p r in t . I n extrem e c a s e s , th e 
f irs t pa rag rap h o f you r r e l e a s e migh t b e th e onl y paragrap h 
left t o tel l you r s t o r y . 

The Styl e o f th e P r e s s Releas e 

The P r e s s Releas e shoul d b e wri t te n i n a  simpl e an d s t ream -
lined s ty le , p rac t i ca l fo r th e purpos e i t i s t o s e r v e . Avoi d 
a forma l pompou s s ty le . 

Each sentenc e shoul d b e sho r t , definitel y no t mor e tha n 
twenty (20 ) w o r d s . P a r a g r a p h s shoul d a ls o b e brie f an d no t 
exceed fort y (40 ) word s a t a  t ime . 

Words shoul d b e chose n fo r the i r brevi t y an d d i r e c t n e s s . 
F o r example , avoi d wri t in g ' r eques t ' whe n fo r brevit y ' ask ' 
would do . Avoi d suc h c l iche s a s 'd i sc losed ' whe n 'announced ' 
i s so  d i r e c t . 

Always wr i t e i n plai n an d simpl e languag e an d watc h th e 
length o f you r p r e s s r e l e a s e whic h shoul d normall y b e no t 
more tha n th re e hundre d (300 ) word s a t a  t ime . 

Wherever pos s ib l e , i t i s helpfu l t o includ e i n you r p r e s s 
r e l e a s e a  simpl e quot e fro m a  well-know n scient is t concerne d 
with th e top ic . D o t h i s , however , onl y whe n th e quot e add s 
facts t o th e s tor y an d no t som e pla t i tude . 

If you r p r e s s r e l e a s e i s intende d fo r o v e r s e a s publicat ion , 
you shoul d remembe r tha t ce r t a i n t e rm s an d word s use d i n 
one countr y ma y b e unfamilia r i n anothe r a r e a . Thi s 
considera t ion ma y als o appl y t o regiona l d i s s imi la r i t i e s 
within on e count ry . Fo r th e sam e r e a s o n , th e indiscriminat e 
use o f abbrevia t ion s shoul d b e avoided . I n an y c a s e , whe n 
you us e word s an d t e rm s tha t ma y b e new , explai n them . 

Emphasising Loca l Angle s 

Look fo r th e loca l i n t e re s t i n th e new s item ; not e fo r example , 
how a  ce r t a i n scientifi c innovatio n ca n affec t people ' s l ive s 
and wr i t e you r r e l e a s e s i n tha t contex t i n th e f irs t p l ace . 

Notes t o Ed i to r s 

It i s accepte d tha t th e P r e s s Releas e shoul d contai n th e 
immediate re levan t de ta i l s an d backgroun d explanat ion . 
However , 'Note s t o Edi tor ' a t th e en d o f th e r e l e a s e (an d 
not a s pa r t o f th e s tory ) ca n b e a  usefu l devic e t o giv e t o 
ed i to rs additiona l informatio n whic h the y ma y wis h t o follo w 
up o n the i r own . 
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Dealing wit h T r a d e Item s an d Name s o f F i rm s 

Whenever yo u a r e p repa r in g a  P r e s s Releas e o n t rad e i tems , 
watch ho w yo u us e bran d name s o f product s o r th e name s o f 
f i rms. Whereve r th e name s o f firm s a r e include d i n th e 
body o f you r p r e s s r e l e a s e , ed i tor s sometime s suspec t tha t 
this ha s bee n don e fo r fre e adver t i s ing , an d the y ma y rejec t 
your s tor y o n thos e g rounds . 

Accordingly, i t i s norma l p rac t i c e t o avoi d mentionin g th e 
names of  firm s i n th e bod y o f you r r e l e a s e . Instead , th e 
name an d a d d r e s s o f th e fir m concerne d wit h th e par t icu la r 
product a r e mentione d a t th e botto m o f th e r e l e a s e awa y fro m 
the tex t of  th e r e l e a s e prope r . 

Ed i to r s a r e the n fre e t o pr in t i t i f i t i s thei r polic y t o d o so . 
On th e othe r hand , i t ma y b e use d a s re fe renc e informatio n 
for follow-u p e n q u i r i e s . 

Photographs o r Othe r I l lus t ra t ion s 

Ed i to r s ten d t o accep t you r new s r e l e a s e s mor e readi l y when , 
in additio n t o followin g th e basi c shap e o f th e p r e s s r e l e a s e , 
you includ e photograph s o r othe r i l lus t ra t ion s suc h a s diagram s 
and g r a p h s . (P leas e not e tha t som e communitie s a r e happie r 
with ba r graph s tha n wit h lin e graphs ) 

Wherever photographi c p r in t s a r e no t r eady , a  separa t e not e 
on thei r futur e availabil i t y wil l sti l l b e helpfu l t o th e appro -
pr ia te departmen t whos e staf f ca n follo w u p th e mat te r . 

Ta rge t Audienc e 

Of c o u r s e , i n settin g ou t t o wri t e a  P r e s s R e l e a s e , yo u woul d 
have t o decid e o n wha t yo u wan t t o sa y (you r message ) an d 
why (th e purpos e o f you r message) . 

That elementar y considerat io n a p a r t , yo u woul d cer ta inl y 
have t o determin e th e peopl e fo r who m thi s r e l e a s e i s intende d 
(the t a rge t audience) . An d i n tha t r e g a r d , yo u woul d hav e t o 
figure ou t ho w yo u woul d reac h them , tha t i s , throug h th e 
morning o r evenin g newspaper , a t pea k radi o l istenin g time s 
or throug h a  per iodica l publicat ion . 

Timing o f th e Releas e an d Distr ibutio n 

When yo u a r e aimin g fo r publicit y i n th e evenin g pape r , then , 
obviously, th e newspape r shoul d rece iv e you r P r e s s Releas e 
ear ly o n th e mornin g o f tha t day ' s i s s u e . Simi lar ly , i f yo u 
a r e thinkin g i n te rm s o f th e mornin g newspape r publicity , 
then you r r e l e a s e shoul d reac h th e p r e s s immediatel y afte r 
noon o n th e da y precedin g th e propose d publication . 

If yo u wan t t o ge t you r informatio n i n th e weekl y p a p e r s , the n 
you wil l tim e you r r e l ea s e s o tha t i t r eache s th e edito r ear l y 
during th e wee k o f publicatio n whe n h e i s searchin g fo r 
topical ma te r i a l . 
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In any case , i t woul d b e helpfu l t o your timin g an d distributio n 
for yo u to stud y th e printin g times , deadline s an d printin g 
problems o f the newspape r an d periodical s i n your particula r 
area. 

Radio an d TV Consideration s 

You should , a t thi s stage , als o asses s th e specifi c need s of 
Radio an d T.V. Thus , yo u would take int o accoun t tha t ther e 
are schedule d Radi o an d T.V. newscast s a t pea k an d othe r 
hours whic h you may wish t o catch . 

Advance Pres s Warnin g (Earl y Warning ) 

When there i s a  press releas e o f specia l importance , le t th e 
press kno w i n goo d time, i f i t i s a t al l possible , tha t a n 
announcement wil l b e issue d a t a  particular time . Yo u may 
sometimes d o this throug h a  centra l new s agency . 

This advanc e warnin g i s mos t helpfu l t o bus y editors , 
especially i f the announcemen t i s t o b e ready o r t o b e made 
shortly befor e pres s time . 

Embargoes 

A Press Releas e i s normall y intende d fo r immediat e use . 
However, ther e ar e time s when , fo r suc h reason s a s 
simultaneous releas e i n different paper s o r differen t coun -
tries o r earl y notic e t o the media , yo u may issu e i t unde r 
'embargo'. 

When a Pres s Releas e i s issue d unde r 'embargo' , th e releas e 
time an d date shoul d b e boldly stated a t th e to p of th e heade d 
paper o r firs t sheet . Yo u should , however , us e th e embarg o 
system very sparingly . I f i t i s overdone , i t may not b e take n 
seriously b y editors . 

Format o f the Pres s Releas e 

The forma t tha t i s mos t helpfu l t o the editoria l an d printin g 
staff require s that: -

1. th e releas e shoul d b e typed o n quarto 
or foolsca p pape r (whicheve r i s locall y 
acceptable); 

2. i t shoul d b e typed on  one sid e onl y of 
headed pape r (i .e . pape r marke d "Pres s 
Release") wit h wide margins a t top , 
sides an d bottom ; 

3 . t h e typ in g m u s t b e d o u b l e - s p a c ed t o a l lo w 
for an y a d d i t i o n s an d c h a n g e s b y the s u b -
e d i t o r ; and 

4. th e heade d pape r shoul d carry , a t th e to p 
or bottom , th e nam e and addres s o f the 
issuing office , a  reference numbe r an d dat e 
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of th e r e l ea s e an d th e telephon e numbe r 
of th e perso n abl e t o answe r quest ion s 
connected wit h th e r e l e a s e . 

Follow-Up Wor k 

Follow-up wor k ma y fal l int o tw o c a t e g o r i e s . 

In th e firs t p l ace , althoug h yo u ma y hav e provide d goo d back -
ground informatio n i n you r p r e s s r e l e a s e , ther e i s alway s th e 
news edito r (fro m newspape r o r radio ) wh o wil l cal l u p fo r 
some extr a fac t o r furthe r detai l i n hi s searc h fo r mor e 
in te res t an d va r i e ty . 

In suc h a  c a s e , yo u an d you r staf f shoul d b e up- to-da t e o n 
the fact s s o tha t yo u ca n answe r an y likel y enqu i r i e s . An d 
so yo u shoul d hav e th e re levan t re fe renc e fil e o n you r des k 
if yo u a r e no t i n a  positio n t o memoris e al l th e fac ts . 

Then again , yo u shoul d a ls o b e awar e o f th e opportunit ie s t o 
follow u p you r initia l p r e s s r e l e a s e wit h furthe r i tems , 
especial ly whe n yo u a r e dealin g wit h a  situatio n whic h doe s 
not remai n th e sam e al l th e t ime . 

Remember tha t r eade r sh i p itsel f tend s t o fluctuate ; an d s o i n 
subsequent p r e s s r e l e a s e s , yo u d o no t onl y giv e additiona l 
fac ts , bu t yo u a ls o briefl y recapi tu la t e th e backgroun d 
information befor e movin g o n t o ne w groun d o r explorin g ne w 
communication field s i n scienc e an d technology . 

Summary 

In th e meantime , alway s remembe r tha t th e basi c shap e o f th e 
p r e s s r e l e a s e r e q u i r e s t h a t : -

1. a  headin g a t th e to p shoul d a t t rac t attentio n 
and b e explanatory ; 

2 . th e mai n point s o f th e new s shoul d b e give n 
in a s fe w word s a s poss ibl e i n th e firs t 
sen tence ; an d 

3 . th e mai n point s o f th e new s shoul d b e 
followed b y explanator y an d backgroun d 
information i n descendin g o rde r o f 
impor tance . 
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12 A  BRIE F CAS E EXAMPL E O F WRITTE N COMMUNICATIO N 
(PLANNING AN D PRODUCTION ) I N GUYANA' S LARGES T 
SCIENCE AN D ENGINEERIN G PROJEC T 

0 Hunter 

In Guyana ' s l a rges t scienc e an d engineerin g projec t -  Th e 
Upper Mazarun i Hydroe lec t r i c Pro jec t -  wri t te n communica -
tion i s a n integra l an d essent ia l l y vita l par t o f th e overa l l 
single continuu m o f purposiv e multi-medi a communicatio n 
intervention S t ra teg y o f th e P r o j e c t ' s D . S . C . Unit . 

Within thi s context , th e D . S . C . Uni t i s foun d dealin g wit h 
wri t ten communicatio n re la t in g t o specifi c p rob lems , i s sue s 
and public s a s par t o f a n overal l s t r a t egy . 

At on e en d o f th i s s t ra teg y i s th e mediate d communicatio n 
intervention mater ia l o f whic h th e wri t te n communicatio n i s 
a par t an d i s aime d mainl y a t affectin g a w a r e n e s s . I n th e 
cen t re o f thi s continuu m a r e var iou s kind s o f smal l media , o f 
which th e Slid e Soun d Programm e i s a  p a r t , actin g a s a 
leaven. A t th e othe r en d o f th e spectru m w e hav e th e in te r -
persona l non-mediate d aspec t o f th e communicatio n interven -
tion s t ra teg y whic h i s aime d a t reinforcin g th e var iou s 
segments o f th e communicatio n effort . 

All th ree o f thes e interventio n action s in terac t an d r e su l t s i n 
in teres t ing change s i n th e huma n communicatio n cosmos . 
Most o f th e multi-medi a m e s s a g e s , ac t ions , s t r a t eg ie s a r e 
geared t o reac h specifi c public s fo r specifi c p u r p o s e s . 
Some o f the m a r e geare d t o reac h genera l aud iences . 

In thi s brie f cas e exampl e w e wil l onl y loo k a t tw o bit s o f 
wri t ten communicatio n mater ia l produce d b y th e DS C Unit ; 
a) Hydr o Focu s b ) Hydr o P r o g r e s s . 

Hydro P r o g r e s s 

This publicatio n i s monthl y an d i s aime d a t reachin g Nationa l 
decision m a k e r s , Sen io r Hydr o officials . Senio r Officer s o f 
the Hydr o Pro jec t supportin g agencie s an d scientifi c technica l 
and engineerin g opera t ive s general l y wh o hav e a n in te res t i n 
the P r o j e c t . I t i s aime d a t c rea t in g awarenes s an d under -
standing on  th e par t o f thes e ver y importan t peopl e withou t 
whom w e canno t buil d th e Hydroelec t r i c P r o j e c t . Th e 
language i s re la t ivel y simpl e wit h th e styl e flowin g jus t lik e 
the wa t e r s o f th e Maza run i . Som e 1,50 0 copie s a r e pr in ted . 

Hydro Focu s a  Tabloi d Newspape r 

This publicatio n i s fortnightl y wit h siz e varyin g fro m 4 - 1 6 
pages dependin g o n th e specifi c p u r p o s e s . Wha t i s significan t 
about Hydr o Focu s i s th e fac t tha t i t i s a  people ' s pape r 
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produced b y th e people . 

Just imagin e ou r DS C staf f dar t in g i n an d ou t vi l lage s o f th e 
Mazarun i , Kako , Kukui , Kamaran g an d Kurupun g r i v e r s , 
along escarpment s o f th e P a k a r a i m a s , u p an d dow n th e 
mountains an d val ley s o f th e Roraim a formatio n amon g peopl e 
of varyin g cu l tu re s an d withi n a n in teres t in g soc io-psycholo -
gical an d environmenta l mosai c whic h sometime s rea l l y mak e 
nonsense o f scientifi c communicatio n methodology . 

Of cours e al l o f thi s in teract io n betwee n th e DS C an d th e 
va r ious soc io-psychologica l , cul tura l an d environmenta l 
ent i t ies i s simpl y t o ge t th e fee l o f th e people , th e opinio n 
l e a d e r s , t o es tab l i s h a  r a p p o r t , a  onenes s -  som e compat -
ibility -  al l o f whic h a r e element s whic h mak e u p th e mor ta r 
we communications ' mason s us e t o c los e th e communicatio n 
gap an d effec t unders tandin g -  change s -  involvement . 

In a  nutshel l wha t w e a r e t ryin g t o d o i n DS C i s t o involv e 
the peopl e d i rec t l y an d indirect l y i n th e planning , p r e - t e s t i n g , 
production an d fiel d evaluatio n o f thi s wri t te n communicatio n 
mater ia l takin g al l o f th e communicatio n p a r a m e t e r s an d 
va r i ab le s -  i n t e r - p e r s o n a l , e x t r a - p e r s o n a l an d environmenta l 
- int o cons ide ra t ion . 

With edi tor ia l r e p r e s e n t a t i v e s chose n fro m amon g th e w o r k e r s , 
r e s iden t s o f th e Region , Akawaio , Arecuna , I s lander , 
Coas t lander th e peopl e fo r who m th e mater ia l i s mainl y 
produced w e a r e sur e tha t ou r communicatio n goal s a r e 
being la rge l y achieved . 

We s t r iv e t o kee p thi s publicatio n simple , en te r ta in ing , 
educat ional , i n t e res t ing , bu t mor e importantl y w e kee p i t 
honest an d ensu r e tha t th e peopl e se e themselve s a s bein g 
the one s tha t a r e important . 

We t r y t o achiev e p re sen ta t ion , comprehensio n an d legibi l i ty . 
We ensur e tha t eac h Issu e ach ieve s something . W e g o t o the 
s c i e n t i s t s , eng ineer s an d admins t ra to r s an d d i s cus s technica l 
ma t t e r s wit h the m al l th e tim e placin g ou r se lve s i n th e positio n 
of ou r specifi c pub l i c s , empathizin g wit h the m an d th e 
sc ien t i s t s an d the n in te rpre t in g th e re levan t informatio n 
accord ingly . 

Sometimes t he r e a r e difficultie s i n thi s a r e a especia l l y sinc e 
we a r e usin g on e wri t te n communicatio n mater ia l i n a  majo r 
c r o s s - c u l t u r a l se t t ing . Ho w d o w e pu t ove r th e scientifi c 
a s s u r a n c e tha t th e l40- f t . hig h San d Landin g Hydroe lec t r i c 
Dam wil l no t b e broke n b y th e p r e s s u r e an d forc e o f th e 
Chidago R e s e r v o i r w a t e r . 

The fac t i s tha t th e indigenou s Amerindian s i n additio n t o th e 
Porkknocke r s an d o ther s hav e bee n livin g the i r l ive s i n th e 
Upper Mazarun i the y a r e t ru e chi ldre n o f tha t environ -
ment . The y kno w th e powe r o f wate r durin g "was h d e bush" . 
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They hav e see n whol e p l a s s e y s , smal l se t t lements , landings , 
r e s t benab s washe d awa y b y angr y wa te r s foaming , rushin g 
from th e to p o f th e mountains . The y hav e see n th e hug e 
va l l eys , l a rg e v i l l ages , ' s avans ' tur n int o l a rg e Lake s an d 
Hood p la ins ; waterway s turne d int o r i v e r s withi n h o u r s . Ca n 
a singl e da m hol d bac k thi s kin d o f water ? 

How d o w e explai n a n importan t scientifi c fac t tha t th e 
e l ec t r i ca l powe r pass in g throug h th e hig h voltag e t ransmiss io n 
l ines place d i n th e jungle , i s t o suc h magnitud e an d powe r 
that i t i s poss ib l e fo r a n individua l t o rece iv e a n e lec t r i c 
shock fro m thos e l ine s withou t eve n comin g int o contac t wit h 
them. 

And finally , ho w d o w e ca t e r fo r th e lowes t commo n 
denominator o f intel l igenc e whe n w e a r e usin g on e wri t te n 
communication t o r eac h man y publ ics , som e o f whic h a r e 
specia l i sed whil e o the r s a r e e i the r i l l i t e r a t e / s emi - i l l i t e r a t e 
o r hav e languag e p rob lems . Th e answe r o f cours e wa s 
mentioned e a r l i e r an d tha t i s w e wil l nee d t o re inforc e th e 
wri t ten communicatio n wit h othe r multi-medi a ac t ions . 

On th e productio n sid e th e DS C Staff , whic h i s a  mic ro -
cosm o f th e Pro jec t a r e a a s a  r u l e , come s togethe r t o d o th e 
rough layou t an d fina l dumm y fo r th e newspaper . Ar t ic le s 
and photograph s finall y produce d i n keepin g wit h spac e al l 
al located i n th e layout . 

Photographs mus t qualif y i n te rm s o f context , composition , 
quality e t c . Th e staf f ha s t o ensur e tha t typ e siz e an d s ty le , 
a r twork includin g lin e i l lus t ra t ion s a r e re levan t t o th e 
pa r t i cu la r i s s u e . 

In th e fina l ana lys i s th e mater ia l i s take n t o th e P r i n t e r s 
where i t i s t y p e - s e t , p roof - rea d an d lai d out . I t i s the n 
taken throug h th e var iou s s tage s o f phot o l i thograph y an d 
web offse t pr int in g product ion . (A t th e en d o f m y lec tur e I 
will demonstra t e wit h var iou s type s o f mater ia l whic h I  hav e 
brought e . g . compute r tape s an d codes , f i lms , p a s t e - u p s , 
l ayouts , f la ts , typ e s ize s an d s ty l e s , pr int in g pla te s e t c . , 
the var iou s s tage s o f plannin g an d product ion) . 

Throughout th e e x e r c i s e w e t r y t o avoi d crimina l ac t s agains t 
communication theor y an d th e pr incipl e o f planning , p re tes t ing , 
producing, d i s t r ibu t ing , fiel d evaluatio n an d feedbac k i n 
o r d e r t o ensur e tha t th e pa r t i cu la r wri t te n communicatio n 
mater ia l c r e a t e s a w a r e n e s s , unders tanding , effec t chang e 
and g r e a t e r involvemen t o f th e peopl e fo r th e benefi t o f th e 
people . 
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13 SUBMISSION S T O COMMITTEE S 

J Kimemia h 

Introduction 

At som e tim e o r othe r mos t o f u s fin d ou r se lve s face d wit h th e 
task o f makin g a  submissio n eve n i f i t i s onl y a t a n intervie w 
or a  meetin g a t tended . Submission s o f thes e kind s wil l 
usually b e a  shor t an d s t ra ight forwar d accoun t callin g fo r no 
more tha n a n o rder l y ar rangemen t o f re levan t fact s whic h 
should b e c lear l y p r e s e n t e d . Thes e submission s lik e thos e 
at meeting s o f club s an d soc ie t ie s an d i n b u s i n e s s , general l y 
on mat te r s o f rou t ine , a r e ofte n mad e o ra l ly . 

But i n bus ines s , whethe r o f governmen t o r th e pr ivat e sec to r , 
the submissio n ma y involv e length y investigatio n an d r e s e a r c h 
and the n assum e th e propor t ion s o f a  smal l book . Bu t 
whatever th e na tur e o f th e submission , th e objec t i s alway s 
the same : t o p resen t i n adequat e for m relevan t factua l 
information, an d sometime s conclusion s an d recommendations , 
as a  guid e t o actio n t o b e taken . Th e for m take n b y th e sub -
mission wil l var y wit h i t s lengt h an d subjec t -mat te r , bu t 
there a r e cer ta i n genera l p r inc ip le s commo n i n thi s for m o f 
communication. 

Types o f submission s 

Writ ten r e p o r t s fal l int o tw o c l a s s e s ; routin e an d spec ia l . 
Many submission s fo r day- to-da y bus ines s a r e routin e an d 
deal wit h mat te r s tha t per iodical l y occu r e . g . r e p o r t s o f a 
departmental hea d on  th e wor k o f hi s departmen t ove r a 
per iod o f t ime . P resen ta t io n o f thes e submission s c r e a t e s 
no specia l problem . Man y routin e submission s a r e i n fac t 
made o n p re -des igne d form s whic h simplif y th e wor k o f 
p repa r ing an d presen t in g them . 

Specia l Submission s a r e different . The y a r e no t submitte d 
as a  mat te r o f genera l p rac t i c e bu t a r e onc e onl y a d ho c 
r e p o r t s calle d fo r t o provid e informatio n o n mat te r s o f p a r t i -
cular in te res t an d conce rn . The y cove r ever y conceivabl e 
situation i n whic h thos e askin g fo r th e submissio n a r e 
in te res ted an d o n whic h informatio n i s sought . The y rang e 
from r e p o r t s tha t a r e no  mor e tha n r ep l i e s t o r eques t s fo r 
information neede d t o brin g a  manage r up-tor-dat e wit h 
development t o thos e whic h involv e prolonge d investigatio n 
undertaken fo r th e purpos e o f helpin g t o shap e policy . 
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They ma y a r i s e fro m routin e submission , wher e a  situatio n 
revea led b y tha t submissio n cal l s fo r specia l ac t ion . The y 
may b e i n summar y for m an d consis t o f a  singl e shee t o r the v 
may b e detai le d an d exten d oye r man y p a g e s . The y ma y b e 
made b y individua l member s o f staf f o r b y a  grou p o r b y 
s p e c i a l i s t s . The y ma y b e mad e b y committee s speciall y 
appointed t o invest igat e i s sue s o f wide-rangin g signif icance . 
Many governmen t r e p o r t s a r e o f th e las t name d typ e an d 
sometimes exten d t o hundred s o f page s bu t eve n so,  th e 
genera l p r inc ip le s underlyin g the i r compilatio n a r e th e sam e 
as thos e o f o the r specia l r e p o r t s . 

Note Fo r submission s b y committee s th e styl e o f presenta t io n 
will usuall y cal l fo r th e replacemen t o f th e firs t perso n 'I'  o r 
'We' b y th e pe r sona l thir d -  "th e Council " o r "th e Committee " 
They shoul d b e signe d b y al l th e members . Th e Chairma n 
signing f i r s t , th e S e c r e t a r y las t an d th e remainin g member s 
in alphabetica l o r d e r o f names . 

P r epa ra t i on 

The firs t ste p i n p repa r in g a  submissio n o f an y kin d i s t o 
make sur e yo u kno w exactl y wha t i s wante d -  i n othe r word s 
you mus t b e c l ea r abou t you r T e r m s o f Refe rence . 

A breakdow n o n th e followin g l ine s i s helpfu l a t th e p r e p a r a t -
ory s tage : 

1. Wha t a r e you r t e rm s o f r e fe rence ? Wh y i s th e submissio n 
necessary? 

2 . Wh o a r e th e potentia l r e a d e r s ? 
3 . Wha t i s t he i r background ? 
4. Wha t d o the y kno w o f th e subject ? 
5 . Wha t a r e you r s o u r c e s o f information ? 
6 . Identif y thos e sou rce s whic h yo u propos e t o u s e . 
7 . Ho w wil l th e submissio n affec t r e a d e r s ? 
8 . I s i t confidentia l o r r e s t r i c t e d i n c i rcula t ion ? 
9 . Wha t consequence s ma y th e r epo r t have ? 

10. Wha t financia l a spec t s a r e involved ? 

S o u r c e s o f Informatio n 

Collecting an d assemblin g re levan t informatio n i s th e 
foundation o f al l goo d r e p o r t - w r i t i n g . Informatio n upo n 
which on e ca n dra w whe n wri t in g a  r epor t i s o f 3  k inds : 

1. tha t whic h i s r eco rde d e . g . books , a r t i c l e s , journa l s 
documents , file s o f co r respondenc e an d s o on . 

2 . tha t whic h i s invest igate d e . g . throug h ques t ionna i re s 
in te rv iews an d conversa t ion s wit h p e r s o n s wh o hav e 
exper t knowledg e o r f i rs t -han d expe r i ence . Thes e woul d 
include managers , employees, s p e c i a l i s t s , an d an y o ther s 
whose exper ienc e an d opinion s hav e re levanc e t o th e 
r e p o r t . 

3 . tha t whic h i s d i rec t i . e . throug h persona l observa t ion , 
t e s t s an d exper imen t s . 
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Some submission s ma y b e s o shor t tha t th e p r o c e s s e s o f 
collecting an d organizin g th e dat a an d writ in g th e repor t ca n 
be performe d a s a  singl e operat io n bu t a t th e othe r extrem e 
there i s th e length y repor t extendin g t o man y page s tha t ma y 
involve spendin g a  lon g tim e i n collectin g facts , groupin g an d 
in te rpre t ing the m befor e th e w r i t e r ca n si t dow n t o w r i t e . 

Organizing th e Mater ia l 

Once th e mater ia l i s col lec ted , th e nex t ste p i s t o collat e i t . 
Two p rocedure s a r e involved : 

1. t o brin g togethe r re la te d fact s an d idea s an d grou p the m 
into sect ion s unde r definit e headings . 

2 . t o a r r ang e th e sectio n i n th e o r d e r i n whic h i t i s suppose d 
to b e p r e s e n t e d . 

Once collatio n i s complete d i t i s eas y t o vie w th e situatio n a s 
a whol e an d a s s e s s th e valu e of  i t s componen t e lements . Thi s 
may revea l tha t som e o f th e informatio n include d i s un -
n e c e s s a r y an d tha t othe r informatio n i s inadequat e an d need s 
to b e re in forced . 

Forms o f Presen ta t io n 

Le t t e r for m Shor t submission s ma y b e i n th e for m o f a  le t te r 
add re s sed t o th e person(s ) a t whos e reques t o r o n whos e 
ins t ruc t ions th e repor t i s made . Th e mechanica l s t ruc tur e 
will no t diffe r fro m tha t o f th e ord inar y busines s le t te r bu t 
the subjec t headin g mus t b e include d abov e th e bod y o f l e t t e r . 

Subject matte r wil l b e a r r ange d i n th e followin g o r d e r : 

1. a  r e fe renc e t o th e reques t fro m th e r epor t 
2 . th e method s o f investigatio n use d 
3 . th e w r i t e r ' s finding s 
4. th e conclusion s draw n 
5 . th e recommendation s made , i f thes e ha d bee n reques te d 

In th e openin g pa rag rap h brie f mentio n wil l b e mad e o f th e te rm s 
of r e f e r e n c e , followe d b y th e forma l statemen t tha t th e submiss -
ion i s bein g made . The n wil l com e a  statemen t o f th e source s 
consulted th e enqui r ie s mad e an d an y othe r method s use d t o 
a sce r t a in th e f ac t s . Thes e wil l b e a r range d i n o r d e r followe d 
by a  statemen t o f th e conclusion s d r awn . Shoul d th e term s o f 
r e fe rence cal l fo r recommendat ions , thes e wil l conclud e th e 
r e p o r t . 

Tabula r for m I f a  submissio n i s length y a  schemati c a r r a n g e -
ment i n whic h mater ia l i s c lassif ie d an d groupe d unde r head -
ings an d sub-heading s simplifie s th e r e a d e r s ' t a s k wh o ca n 
see a t a  glanc e wha t th e differen t sect ion s a r e about , pas s 
quickly ove r thos e tha t d o no t concer n hi m an d concentrat e o n 
those whic h do . Capi ta l s , numera l s , l e t t e r ing , underscor in g 
a r e al l employe d a s device s fo r present in g differen t item s 
with varyin g deg ree s o f emphas is . 
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Paragraph for m Fo r ver y lon g submissions , i t i s sometime s 
better t o follo w th e simpl e arrangemen t o f paragraph s 
grouped unde r sectio n headings . 

Writing th e submissio n 

Skill i n writin g mean s abilit y t o presen t subjec t matte r 
clearly an d i n a n interestin g manner . I n writin g o f 
submissions accurac y i s paramount . 

A well writte n submissio n mus t hav e th e followin g qualities : 

1. Completenes s I t mus t b e complete . Everythin g mus t b e 
investigated whic h fall s unde r th e term s o f reference . 
Facts mus t b e carefull y collected , interprete d honestl y 
and th e write r mus t distinguis h betwee n fact s an d 
opinions. Whethe r th e finding s ar e favourabl e o r 
otherwise th e evidenc e o f whic h conclusion s ar e mad e 
must b e bot h adequat e an d rel iable . 

2. Clarit y Clea r writin g i s th e produc t o f clea r thinking . 
A submissio n wil l hav e clarit y onl y i f fact s an d idea s ar e 
presented i n a n orderl y manner . Th e languag e i n whic h 
it i s writte n mus t b e grammaticall y flawles s bu t easil y 
understood. I f i t i s bein g writte n fo r a  specialize d fiel d 
there shoul d b e n o objectio n t o usin g tha t registe r o f 
language. 

3 . Concisenes s consist s i n usin g a s fe w word s a s possibl e 
to expres s wha t ha s t o b e said . Th e essentia l poin t i s 
economy i n th e us e o f words . I n othe r word s bombas t 
hackneyed expression s an d circumlocatio n shoul d b e 
avoided. 

4. Readabilit y I t mus t b e readable . Nothin g writte n wil l 
get altere d i f i t i s pedestrian . I t i s no t enoug h fo r 
presentation t o b e c lear , i t mus t b e attractiv e -  i n a 
form an d i n term s tha t captur e attention . N o writte n 
submission i s o f any  us e unles s i t i s a t leas t attractiv e 
enough t o ge t a  reading . 

Checking th e submissio n 

Having writte n th e submission , i t shoul d b e checke d carefully . 
The writer(s ) mus t mak e sur e tha t th e informatio n i s factuall y 
unassailable, appropriatel y groupe d an d logicall y arranged . 
Spelling, grammar , an d punctuatio n ar e area s fo r consideration . 
In th e proces s o f checkin g th e writer(s ) shoul d empathiz e wit h 
the reade r t o visualiz e th e impac t o f th e submission . 

The component s o f a  forma l submissio n 

1. Th e cover . Wher e submissio n wil l b e handle d a  numbe r o f 
times a  distinctiv e an d protectiv e cove r i s needed . 
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2. Tit l e page . Thi s show s th e t i t l e , th e nam e o f th e perso n 
p repar ing th e submission , th e nam e an d near l y alway s 
the positio n o f th e perso n t o who m i t i s a d d r e s s e d , a 
r e fe rence numbe r o r code , an d th e dat e o f completion . 

3 . A  summar y o f th e con ten t s , itemizin g th e sect ion s o f th e 
submission, wit h th e pag e r e fe rence s t o th e r igh t . An y 
appendices wil l b e identifie d i n a  simila r way . 

4. A n int roduct ion , p resent in g th e topi c deal t wit h o r th e 
problem inves t iga ted . 

5 . Th e mai n bod y o f th e submission , present in g dat a an d 
d iscuss ing i t , with i l lus t ra t iv e ma te r i a l . 

5 . Conclus ions , evaluatin g th e da ta . 
7. Recommendations . 
8 . Appendices , supplyin g supplementar y ma te r i a l , table s an d 

c h a r t s . Th e pag e sequenc e i n whic h item s occu r i n th e 
main r epo r t shoul d b e maintaine d throughou t al l appendice s 
and c h a r t s . 

Submission Chec k Lis t 

Purpose 

Is th e purpos e o f th e submissio n mad e c l e a r , mor e pa r t i cu l -
a r ly a s show n i n th e t i t l e , introductio n an d summary ? 

Information 

Does th e submissio n giv e al l th e informatio n requi re d b y th e 
te rms o f re fe rence ? 

Does i t mee t th e need s o f th e r e a d e r ? 
What quest ion s a r e likel y t o a r i s e i n hi s mind ? 
Which o f thes e ha s th e r epor t anticipated ? 
Has an y i r r e l evan t informatio n bee n included ? 
Is th e technica l leve l o f th e informatio n appropr ia te ? 

Introduction 

Does th e introductio n explai n th e scop e o f th e submission ? 
Does i t defin e i t s l imits ? 

Accuracy 

Are al l th e s tatement s accura te ? T o wha t degree ? 
Have source s an d authenticatio n bee n provided ? 
Are the r e an y poss ib l e ambiguities ? 

S t r u c t u r e 

Is th e subjec t a r r ange d i n th e appropr ia t e logica l sequence ? 
Is th e sentenc e s t ruc tu r e c l ea r ? 
Are th e pa r ag raph s o f reasonabl e lengt h i n re la t io n t o th e 

length o f th e r epo r t ? 
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Does th e paragraphin g ref lec t th e developmen t o f th e inform -
ation an d ideas ? 

Has th e righ t balanc e bee n s t ruc k betwee n th e var iou s p a r t s 
of th e r epo r t ? 

How appropr ia t e a r e they ? 
What r e fe renc e t o the m i s mad e i n th e bod y o f th e repor t ? 
Are al l th e mai n point s c l ea r l y made ? 

Style 

Is th e r ep o r t fre e fro m pompou s p h r a s e s an d c l iches ? 
Is th e approac h posi t iv e r a t h e r tha n negative ? 
Does i t hol d th e in te res t o f th e w r i t e r himsel f throughou t 

his r e - r e a d i n g o f it ? 

Display 

Is the r e reasonab l e econom y o f pape r an d express ion ? 
Are conclusion s an d recommendation s a r r ange d nea t l y 

and c lea r ly ? 
Are th e var iou s section s summarize d sufficientl y fo r th e 

r e a d e r ? 
Are th e heading s an d sub-heading s r ight ? 
Have visua l a id s bee n introduce d wher e appropr ia te ? 

Language 

Is th e r epo r t fre e fro m grammatica l e r r o r s ? 
Is th e vocabular y to o abs t r ac t ? 
Are an y meaningles s p h r a s e s introduced ? 
Is th e pac e th e r igh t one ? To o fast ? To o slow ? 
Is th e r ep o r t t ry in g t o accomplis h to o much ? 
Is th e ton e adopte d toward s th e r e a d e r th e righ t one ? 

I l lus t ra t ive mat te r 

Does eac h diagra m conve y i t s meanin g c lea r ly ? 
How wel l i s th e assoc ia t io n betwee n tex t an d i l lus t ra t io n 

es tabl ished? 
Do th e i l lus t ra t ion s giv e th e essen t i a l minimu m o f 

explanatory wording ? 
Are th e tab le s use d mentione d i n th e tex t o f th e r epo r t ? 

The effec t 

Is th e surve y o f th e subjec t mat te r concise ? 
Has th e purpos e bee n achieved ? 
Can on e desc r ib e i n som e detai l ho w i t ha s bee n achieved ? 
Has th e draf t bee n thoroughl y edited ? 
Is th e w r i t e r reasonab l y satisfie d wit h th e r epo r t ? 
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14 POOLIN G EXPERIENC E I N MEETING S 

J Kimemiah 

Introduction 

Experience o f a  grou p o f peopl e ca n profitabl y b e poole d 
together, wit h a  commo n objectiv e i n view , i n a  meeting . 
Meetings constitut e a  ver y importan t for m o f communication . 

Meeting 

A meeting ma y b e define d a s a  gatherin g togethe r o f a  numbe r 
of person s fo r an y purpose . Al l meeting s ma y b e classifie d 
as eithe r publi c o r private . 

A public meetin g i s ope n t o th e public . 

A private meeting, however, is attende d b y member s o f th e bod y 
holding th e meetin g o r peopl e wit h som e othe r righ t o r specia l 
capacity fo r th e discussio n o f matter s no t o f publi c concern . 
Private meeting s includ e staf f meetings , compan y meetings , 
meetings o f clubs , trad e unions , societies , aldermen , e tc . 

Why meetings ? No organizatio n ca n ge t alon g withou t meetings . 
They ar e work-session s an d a  plac e fo r takin g decisions . 
Some o f th e principa l reason s fo r callin g a  meetin g a re : 
1. T o explai n a  ne w polic y decisio n a s i t affect s a  Ministry , 

a departmen t o r a  sectio n o f a  department ; 
2. T o revie w th e operation s o f a  departmen t whe n thing s ar e 

not workin g t o schedule ; 
3 . T o reac h agreemen t o n non-official activitie s necessar y 

for th e operatio n o f officia l work ; 
4.. T o explor e ne w an d mor e effectiv e way s o f accomplishin g 

official busines s withi n th e broa d officia l policy ; 
5. T o se t th e ton e o f th e departmen t a t th e beginnin g o f th e 

year (o r an y agree d period) , an d t o revie w th e wor k o f 
the departmen t a t th e en d o f th e yea r . 

Causes o f unsuccessfu l meetings . Som e o f th e cause s o f 
ineffective, frustratin g o r borin g meeting s a r e : 
1. Preparatio n -  inadequat e advanc e information , fault y 

composition o f subject , Chairma n vagu e abou t subjec t 
or purpose , ba d handlin g o f tim e factor . 
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2 . Introductio n -  to o lon g winded , incomplet e o r to o shor t , 
muddled o r confusing , ke y i s sue s no t defined , mai n 
i s sues no t c la r i f ied . 

3 . C h a i r m a n / L e a d e r s atti tud e -  to o au toc ra t i c , eas y going , 
bored , un in te res t ed , i n s i n c e r e , inat tent ive , o v e r s e r i o u s , 
pompous, flippant , t a c t l e s s an d pre judiced . 

4. Contro l an d guidanc e -  i r r e l e v a n t , rambling , latitud e t o 
over ta lka t ive , diffiden t member s ignored , d iscourage d o r 
snubbed, pr iva t e d i s c u s s i o n s , rando m allocatio n o f tim e 
to majo r an d mino r i s s u e s , contr ibut ion s ignored , d i s -
agreements o r misunders tanding s no t c la r i f ied , i n t e r -
mediate phase s o f p r o g r e s s no t summarized . 

5 . Conclusion s -  no t summarized , minorit y view s ignored , 
inaccura te quotat ion s o f cont r ibu t ions , unset t le d point s 
left i n th e a i r , actio n r equ i r e d no t formulated . 

6 . Par t i c ipa t io n -  man y o f th e abov e cause s a r i s e becaus e 
the leade r di d no t develo p a  sens e o f par t ic ipat io n i n th e 
members o f th e g roup . Th e sens e o f par t ic ipat io n i s 
not onl y a  mat te r o f th e amoun t o f talkin g don e b y member s 
of th e grou p bu t i t i s a ls o the i r at t i tud e o f mind . 

Not al l meeting s a r e expecte d t o a r r i v e a t dec is ion s o r mak e 
recommendat ions . The re fo r e th e amoun t o f par t ic ipat io n 
will depen d o n th e kin d o f meet ing , whic h ca n rang e fo r n o 
group par t ic ipat io n (whic h i s r a r e ) t o th e fulles t poss ibl e 
par t i c ipa t ion . 

Types o f meetin g Meeting s var y betwee n th e followin g tw o 
e x t r e m e s : 
1. Highl y forma l -  wit h Chairman , S e c r e t a r y , agenda , 

minutes an d forma l r u l e s o f p r o c e d u r e . 
2 . Ver y informa l -  ad-ho c meeting s abou t c u r r e n t bus ines s -

probably col league s o n firs t nam e t e r m s . 

Between thes e tw o e x t r e m e s , meeting s var y a l s o , dependin g 
on th e amoun t o f pa r t i c ipa t ion . 

Some o f th e meeting s whic h d o no t ai m a t ful l par t ic ipat io n 
a r e : 
1. Meetin g calle d t o hea r a  statemen t o f polic y 
2 . Meetin g calle d t o h e a r definitio n o f r espons ib i l i t i e s 
3 . Meetin g cal le d t o r ece iv e ins t ruc t ion s 
4. Meetin g cal le d t o r ece iv e explanatio n o f ne w syste m o r 

p rocedure 

The proble m solvin g meetin g (Actio n Meeting ) i s possibl y 
the mos t important . I n th i s typ e o f meetin g one  t r i e s t o 
t ransform a  situatio n i n whic h doubt , conflic t o r d is turbanc e 
is exper ienced , int o a  si tuatio n whic h i s c l ea r an d coheren t . 

A commo n exampl e o f a  proble m solvin g meetin g i s th e pos t -
mortem meet ing . Becaus e somethin g ha s gon e wron g o r som e 
mistake ha s bee n mad e th e meetin g i s cal le d t o fin d ou t 
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prec i se ly wha t wen t wrong , wher e i t wen t wrong , wh y i t wen t 
wrong, ho w ca n i t b e prevente d fro m happenin g again . 

At thes e meet ings , i f t he r e i s t o b e intell igen t talkin g w e must : 
1. Kno w exactl y wha t w e a r e talkin g abou t 
2 . Kee p ou r ta lk s re levan t 
3 . Kno w exact l y wher e the r e i s d isagreemen t an d wh y 
4. Kno w exactl y wher e the r e i s agreemen t 

In al l meeting s ou r activit y -  encouraged / insp i r e d b v th e 
Cha i rman /Leade r -  shoul d b e a  thinkin g activit v an d no t 
random o r emotional . Thinkin g mean s w e wan t t o kno w a s 
much a s w e ca n abou t th e c a u s e s , r e s u l t s o f event s an d 
po l i c i e s , th e advantage s o f propose d c o u r s e s o f act ion , th e 
r e a s o n s fo r people ' s view s an d th e significance s an d r e s u l t s 
of ou r ow n view s an d ac t i ons . 

Thought mus t b e REFLECTIVE , 

Discussion i s mor e tha n a  mat te r o f fre e tal k o r conversa t ion . 
Discuss ion i s bot h thinkin g an d talkin g an d th e talkin g i s 
intended t o ai d th e thinking . Goo d d iscuss io n 
1. S t r e s s e s ref lect iv e thinkin g 
2 . Aim s t o unders tan d a  situatio n o r difficult y 
3 . Aim s t o apprec ia t e meaning s an d significanc e 
A. Aim s t o analys e an d solv e a  proble m 
5 . O c c u r s i n a  grou p situatio n 

Discuss ion i s no t deba t e . I n a  debat e a  pe rso n ha s mad e u p 
his min d abou t somethin g an d wishe s t o convinc e everyon e 
that h e i s r igh t . W e atten d d iscuss io n meeting s t o l ea r n i n 
o r d e r tha t w e ma y b e i n a  posit io n t o mak e u p ou r minds . 

Funct ions o f a  Chairma n 

A Chai rman/Leader mus t know : 
1. Ho w t o pla n an d p r e p a r e fo r a  meetin g 
2 . Ho w t o s t a r t a  meetin g 
3 . Ho w t o stimulat e an d guid e d iscuss io n 
A. Ho w t o ge t everyon e t o tak e p a r t 
5 . Ho w t o preven t i r r e l e v a n c i e s 
6 . Ho w t o giv e intermediat e summarie s 
7 . Ho w t o br in g a  meetin g t o a  conclusio n an d t o 

give a  fina l summar y s o tha t everyon e know s 
exact ly wha t th e meetin g accomplishe d 

8 . Th e kind s o f actio n tha t de lay , handica p o r wrec k a 
meeting 
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If t he r e ha s bee n thoughtfu l an d const ruct iv e par t ic ipat io n 
at a  meetin g th e decis ion s tha t a r e mad e wil l lea d t o coopera t -
ion i n actio n becaus e the r e ha s bee n cooperat io n i n thought . 
Ma t t e r s shoul d no t b e pu t t o th e vote . Th e in te res t shoul d 
be i n weighin g judgements , no t i n countin g hands . 

A goo d Cha i rman /Leade r shoul d b e abl e t o lea d a  d i scuss ion . 
To d o thi s h e must : 

Outline th e subjec t c l e a r l y . Stat e top ic , proble m o r 
difficulty wit h whic h th e meetin g i s t o dea l , outlin e situatio n 
giving r i s e t o topic , proble m o r difficulty , s tat e purpos e o f 
meeting s o tha t everyon e know s wha t i s appropr ia t e fo r 
d i scuss ion an d wha t i s not , defin e technica l t e rm s used , 
outline p rocedu r e t o b e followed . Th e vagu e statemen t o f 
subject i s th e caus e o f th e mos t futil e d i s c u s s i o n s . 

Guide th e d i scuss io n Assembl e al l th e n e c e s s a r y fac t s , dra w 
out information , view-poin t s an d e x p e r i e n c e s , mak e sur e al l 
contr ibut ions a r e unders tood . Kee p d i scuss io n o n subject , 
avoid pure l y pe r sona l a rguments , develo p grou p par t ic ipa t ion . 

Crys ta l l i ze th e d i scuss ion . Summariz e th e developmen t o f 
the d i scus s ion , r e f e r t o an y change s o f opinion , s tat e point s 
of agreement s o r d i sagreement , s tat e intermediat e conclusion s 
a s r e a c h e d , mak e su r e o f unders tandin g an d acceptanc e o f 
summar ies . 

Es tab l i sh fina l conclusion s r eache d Giv e fina l summar y o f 
cou r se o f d i s cus s ion , s tat e conclusio n c l e a r l y , mai n point s 
contr ibuted , d isagreemen t i f an y an d th e r e a s o n s fo r them . 
A fina l summar y i s n e c e s s a r y t o mak e c l ea r wha t th e meetin g 
has accomplished . As k member s whethe r th e summar y ha s 
been fai r an d complet e an d invit e an y comments . 

Get agreemen t o n actio n Sho w tha t a  decis io n i s a  grou p 
decis ion a r i s in g fro m d i scuss ion , tha t th e decisio n i s base d 
on convict ion , a s sen t o r reconci l ia t io n o f v i ews . It  i s 
C h a i r m a n ' s / L e a d e r ' s respons ib i l i t y t o summariz e th e r e a s o n s 
for th e actio n an d sho w ho w i t i s i n th e organiza t ion s i n t e r e s t . 

To lea d a  d i scuss io n meetin g a  Chairman should : 
1. Determin e purpos e o f meetin g i . e . kno w th e objectiv e 

e . g . t o cons ide r unsolve d problem s 
2 . Examin e th e subjec t -  ge t fact s an d informatio n o n 

subject , determin e point s tha t nee d d i scuss ion , 
ant ic ipate difference s i n viewpoin t 

3 . Anticipat e c a u s e s o f dela y -  an d obstruct io n i . e . 
p r e p a r e fo r difficul t member s an d embar ra s s in g 
subjects 

4 . Outlin e th e d i scuss io n i . e . kno w fina l object ive , 
in termediate ob jec t ives , fram e appropr ia t e ques t ions , 
outline c l e a r in t roduc t ion ,p repar e a  t ime- tabl e 
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5 . B e read y i . e . agenda , readin g ma t t e r , announcements , 
a r r a n g e accommodation , p r e p a r e visua l a id s an d othe r 
n e c e s s a r y m a t e r i a l . P r epa ra t i o n doe s no t merel y 
involve collat in g documentar y informatio n bu t include s 
a verba l ma p -  i n o the r word s the r e mus t b e tim e t o 
th ink. (Cha i rman / l eade r shoul d hav e a  p repara t io n 
sheet) 

C h a i r m a n ' s / L e a d e r ' s authori t y Althoug h a  Chairma n mus t 
guide, h e mus t als o e x e r c i s e contro l an d d isc ip l ine , withou t 
n e c e s s a r i l y relyin g o n th e weigh t o f authori t y o f forma l ru l e s 
of o r d e r . Collectiv e thinkin g i s wanted . 

Quest ions ca n b e use d b y th e chai r no t onl y t o ensur e tha t 
everybody take s par t an d t o mak e bes t us e o f member ' s know -
ledge an d exper ienc e bu t als o t o ope n u p d i scuss ion , t o 
amplify an d explai n a  member ' s contr ibut ion , t o introduc e a 
point whic h i s bein g over - looked , t o mov e discuss io n ahea d 
from one  poin t t o ano ther , t o br in g ou t th e dis t inct ion s an d 
s imi lar i t ies betwee n var iou s i d e a s , t o encourag e intelligen t 
judgement o n th e idea s p resen te d an d no t l ea s t , t o exe rc i s e 
d i sc ip l ine . 

The us e o f quest ion s a s a  mean s o f d i rect in g an d stimulatin g 
d iscuss ion i s on e o f th e mos t effectiv e technique s use d b y a 
C h a i r m a n / L e a d e r . Quest ion s ca n b e genera l o r specifi c 
depending o n th e na tur e o f r e spons e r e qu i r e d . Whateve r th e 
type o f r e spons e o r questio n th e mos t effectiv e a r e thos e 
which canno t b e answere d b y a  "Yes " o r "No" . Th e "why" , 
"when" "where " an d "show " quest ion s a r e p r e f e r r e d ; t o b e 
successful a  Cha i rman /Leade r mus t develo p skil l i n askin g 
quest ions -  intelligen t an d purposefu l -  whic h i s a n a r t . 

Pe r sona l i t y t r a i t s o f succes s fu lCha i rman /Leade r 

1. Menta l a l e r t n e s s 
2 . Sensi t iv i t y an d percept io n 
3. Concis e an d c l ea r express io n 
4. Impart ial i t y 
5 . Tac t 
6 . Po i s e an d s e l f - r e s t r a in t 
7 . F r i end l ine s s an d goo d wil l 
8 . A  sens e o f humou r 
9 . In te res t 

10. F a i r n e s s 

The S e c r e t a r y an d h i s / h e r dut ie s 

Every meetin g mus t hav e a  Sec re t a r y t o maintai n a  r eco r d o f 
dec is ions an d a g r e e m e n t s . 
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Minutes o f meeting s Suc h thing s a s memorand a an d 
shor tened- layout l e t t e r s a r e sometime s calle d minutes , an d 
the ter m i s a ls o applie d t o shor t comment s wri t te n i n th e 
margin o f som e documen t o r a t tache d t o i t o n a  separa t e sli p 
of pape r ( ' loos e minu tes ' ) . Whe n use d i n connectio n wit h 
meet ings , th e wor d mean s a  r e c o r d o f wha t wa s don e a t th e 
meeting, an d thi s i s wha t w e a r e d i scuss in g h e r e . 

If th e minute s a r e t o b e p r e c i s e an d no t merel y depen d on  th e 
whims an d fancie s o f a  p a r t i c u l a r individua l the n the y shoul d 
be u t t e re d b y th e Chairma n i n th e p r o c e s s o f hi s intermediat e 
summar ies . Thi s mean s tha t i n fac t h e d ic ta te s th e minute s 
when h e check s acceptanc e o f th e summar ies . I f th e meetin g 
a g r e e s wit h th e summar ies , the n i t ha s fo r al l p rac t i ca l 
pu rposes p r e p a r e d th e minutes . I t i s the n hardl y likel y tha t 
a meetin g wil l wast e tim e a t a  subsequen t sess io n b y contes t -
ing th e minute s o f th e prev iou s meet ing . Whe n a  Chairma n 
in effec t d ic ta te s th e minutes , th e S e c r e t a r y ha s merel y t o 
note th e summarie s accepte d b y th e meetin g an d followin g th e 
r ight p r a c t i c e , r e - w r i t e the m i n th e minutes . 

Layout T h e r e i s n o un iversa l l y accepte d for m fo r th e layou t 
of minutes , an d man y va r i a t ion s i n detai l a r e poss ib l e , bu t th e 
following i s a n acceptabl e s tandar d layou t fo r an y kin d o f 
minutes : 

MINUTES O F TH E MEETIN G O F HEL D O N (DATE) , 
AT/IN (PLACE) , A T TIM E 

Action b y 
P R E S E N T : M r X  Y , Chairman ) (Regula r 

(Lis t o f Names ) )  member s 
of th e 
body) 

Apologies fo r absenc e wer e r ece ive d from : 
(Lis t o f Names ) 

IN (Lis t o f name s an d (Non -
ATTENDANCE: pos ts ) member s 

special ly 
invited o r 
p re sen t t o 
adv i se , e t c . ) 

Min. (No. ) HEADIN G 
(Brief summar y o f backgroun d 
a n d / o r d i scuss ion ) 

RESOLVED: 
T ha t . .  . (verbat im tex t o f th e 

resolu t ion) 
Min. (No. ) (HEADING ) 

The meetin g close d a t (TIME ) 

Confirmed : 
Chairman 

bate: 
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Minutes o f meeting s a r e intende d t o b e a n accura t e an d 
concise r e c o r d o f wha t wa s done ; the y shoul d definitel y NO T 
be a  complet e r e c o r d o f al l tha t wa s sa id . The y r e c o r d 
t r a n s a c t i o n s , no t deba t e s , an d TH E SHORTE R THE Y AR E 
THE BETTER . Goo d minute s cal l fo r summarizin g i n it s 
most concis e form . 

F a c t s an d f igure s cons idere d shoul d b e give n i n a n Appendi x 
not i n th e bod y o f th e minutes . Repor t s fro m officials , sub -
commit tees , an d so  on  tha t hav e bee n receive d an d d iscusse d 
should a ls o b e t r ea t e d i n th e sam e way . Minutes , especial l y 
those o f compan y meet ings , ma y unde r cer ta i n c i rcumstance s 
be accepte d a s evidenc e i n cou r t s o f la w ,  an d i t i s essen t ia l 
that whateve r i s include d i n th e wa y o f fac t s , f i gu res , an d 
reso lu t ions shoul d b e absolutel y a c c u r a t e . Thi s i s especial l y 
important i n th e th e cas e o f c o n t r a c t s , staf f appointments , an d 
other suc h ma t t e r s wher e specifi c sum s o f mone y o r detai l s o f 
s a l a r i e s , incrementa l s c a l e s , condition s o f se rv ic e an d s o o n 
a r e involved . 

Here i s a n abbrevia te d specime n o f th e minute s o f a  meetin g o f 
a loca l au thor i ty : 

MINUTES O F TH E MEETIN G O F BANDAN I COUNT Y COUNCI L 
HELD I N TH E COUNCI L CHAMBE R O N 23R D NOVEMBE R 
1970, A T 10.4 5 A M 

PRESENT :  Counci l lo r A  B 
Counci l lor C  D 
Counci l lor E  F 
Counci l lor G  H 
Counci l lor I J 

e t c . 
Apologies fo r absenc e wer e rece ive d from : 

Counci l lor R  S 
Counci l lor M r s T  U 

IN ATTENDANCE : M r B  C  -  Cle r k t o th e Counci l 
Mr D E - T r e a s u r e r 
Mr F  G  -  Execut iv e Office r 
Mr H  I  -  D i s t r i c t Healt h Inspecto r 
Mr J  K  -  Committe e Cle r k 
PRAYERS 
A shor t per io d o f silen t p r a y e r wa s 
observed befor e th e beginnin g o f b u s i n e s s . 
CONFIRMATION O F MINUTE S 
It wa s propose d b y Council lo r E  F , 
seconded b y Council lo r G  H , an d 
RESOLVED: 
That th e wor d forthwit h i n M i n . 5 4 / 7 0 , 
l ine 2 , b e delete d an d replace d b y th e 
words a s soo n a s p r a c t i c a b l e . 

- Chairma n 
- Vice-Chairma n 

M i n . 6 7 / 7 0 : 

M i n . 6 8 / 7 0 : 
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M i n . 6 9 / 7 0 : CHAIRMAN' S ADDRES S 
The Chairma n repor te d t o th e Counci l 
that durin g hi s visi t t o th e Nairob i Sho w 
September h e ha d approache d a  cer ta i n 
firm fo r a s s i s t anc e t o Harambe e group s 
operat ing cat t l e d i p s . 
The compan y ha d offere d t o provid e 12 0 
gallons o f 'Toxaphone ' di p fre e o f c h a r g e , 
and fiftee n 5-gallo n drum s ha d a l read y 
been r ece ived . 
Refer r ing t o th e Counci l ' s financia l 
a f fa i r s , th e Chairma n dre w attentio n t o 
the c a r e whic h i t s financia l officer s ha d 
exe rc i s ed i n control l in g an d supervis in g 
funds. Tw o c a s e s o f misappropr ia t io n 
had bee n r epo r t e d t o th e po l ice , an d h e 
wished t o than k th e officer s fo r the i r 
a l e r t n e s s an d v ig i lance . 

The Counci l note d th e Chai rman ' s 
r e m a r k s , an d endorse d h i s thank s 
to th e Counci l ' s financia l o f f icers . 

M i n . 7 0 / 7 0 : REPOR T O F TH E HEALT H COMMITTE E 
In th e cours e o f d i scuss io n o f thi s r e p o r t , 
Council lor K  L  pointe d ou t tha t th e Kalim a 
Dispensary r equ i r e d ex t r a staf f an d 
reques ted tha t thi s b e note d b y th e Healt h 
Committee, an d especia l l y th e sub -
committee whic h wa s du e t o mak e a  vis i t 
to al l d i s p e n s a r i e s i n th e Count y i n th e 
nea r future . 
P roposed b y Council lo r K  L, seconde d b y 
Council lor M  N , an d 
RESOLVED: 
That th e r epo r t o f th e Healt h Committe e 
as se t fort h i n th e minute s o f tha t 
Committee 's meetin g hel d o n 25t h Octobe r 
1970 b e adopted , an d furthe r tha t th e 
special need s o f th e Kalim a Dispensa ry , 
a s mentione d i n th e not e headin g thi s 
minute, shoul d b e recommende d t o th e 
Health Committee ' s pa r t i cu l a r a t tent ion . 
(During th e d i scuss io n o f thi s r epor t 
Council lor M r s S  T  en te re d th e meeting ) 

(OTHER REPORTS OF STANDING COMMITTEES WOULD 
BE DEALT WITH HERE, EACH IN A SEPARATE MINUTE). 

Min.75/70 MARAN I AFRICA N PENTACOSTAL 
CHURCH 
The Cler k informe d th e Counci l tha t h e 
had rece ive d a  le t te r fro m th e e l d e r s o f 
the Maran i Pentecos ta l Church , e x p r e s s -
ing the i r grat i tud e t o th e Counci l fo r 
agree ing t o the i r applicatio n fo r a  churc h 
site a t Maran i Vi l lage . 
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The Counci l note d th e Clerk' s repor t 
with appreciation . 
(At thi s poin t Councillo r F  G  left th e 
meeting). 

Min.76/70: SEREMUN I HARAMBE E CATTL E 
DIP SIT E 
The Counci l receive d an d considere d a n 
application fro m th e Seremun i Harambe e 
Group fo r th e us e o f a  piec e o f Counci l 
land situate d a t Seremun i Boma , whic h 
had i n th e pas t bee n use d b y th e Depart -
ment o f Agricultur e a s a  pig-breedin g 
site bu t ha d no w bee n abandoned , fo r th e 
construction o f a  cattl e di p o n a  self-hel p 
bas is . Afte r som e discussion , i n whic h 
it wa s pointe d ou t tha t thi s lan d ha d n o 
potential fo r an y othe r kin d o f develop -
ment, i t wa s 
Proposed b y Councillo r F  G , seconde d 
by Councillo r Q  R , an d 
RESOLVED: 
That permissio n b e grante d t o th e 
Seremuni Harambe e Grou p t o us e 1  acr e 
at th e extrem e wester n en d o f th e forme r 
pig-breeding sit e a t Seremun i Bom a fo r 
the constructio n o f a  cattl e dip , subjec t 
to th e approva l o f th e sit e b y th e Veterin -
ary Department , an d t o th e peggin g ou t o f 
the are a b y th e Counci l Surveyor . 

(Councillor Mr s S  T  aske d tha t he r 
opposition t o thi s resolutio n b e 
recorded, o n th e groun d tha t th e sit e 
was to o nea r t o th e Seremun i 
Secondary School. ) 

Min.77/70: APPOINTMEN T O F ASSISTAN T 
MARKETS SUPERVISO R 
Proposed b y Councillo r G  H, seconde d 
by Councillo r E  F , an d 
RESOLVED: 
That th e recommendatio n o f th e Staf f 
Committee b e adopte d tha t th e vacan t 
post o f Assistan t Market s Superviso r b e 
offered t o M r K  E a t a  startin g salar y o f 
£855 i n th e salar y scal e 7(b) , £855-3 6 -
£1,035x42 -  £1,24 5 pe r annu m o n loca l 
pensionable term s an d condition s o f 
services . 
The meetin g close d a t 12.1 5 p m 

Confirmed: 
Chairman 

Date: 
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EXERCISE 

1. Th e followin g minut e i s badl y se t ou t an d a ls o contain s 
a goo d dea l tha t shoul d hav e bee n omitted . Rewri t e i t . 

M i n . 3 8 / 7 0 : LAN D FO R S E L F - H E L P SCHEME . A n 
applicat ion wa s r ece ive d fro m th e W a n d i r i Self-Hel p 
Group fo r permiss io n t o e r e c t a  n u r s e r y schoo l o n Plo t 
N o . 3 9 , adjacen t t o Wandir i M a r k e t . Council lo r N  O 
e x p r e s s e d concer n tha t th e san i ta r y faci l i t ie s provide d 
might no t b e adequa te , bu t accepte d th e Chai rman ' s 
a s s u r a n c e tha t th i s woul d b e c losel y supe rv i sed . 
Council lor D  E  sai d tha t i n h i s vie w anothe r n u r s e r y 
school wa s no t r e q u i r e d a t Wandi r i . Council lo r J  K , 
however pointe d ou t tha t t h e r e wa s not , i n fact , an y 
n u r s e r y schoo l withi n fiv e m i l e s . Council lo r D  E  the n 
agreed tha t t he r e wa s a  goo d cas e fo r th e propose d 
school . Council lo r V  Waske d whethe r th e self-hel p 
group wa s i n a  posi t io n t o pu t u p a  buildin g o f th e 
r e q u i r e d s t anda rd , addin g tha t h e doubte d i t ; h e wa s 
a s s u r e d b y th e CD O tha t i t w a s . Seve ra l Counci l lor s 
then e x p r e s s e d the i r opinio n tha t th e grou p shoul d b e 
encouraged; Council lo r D  E  remarke d tha t developmen t 
through self-hel p wa s ve r y importan t i n moder n Kenya , 
and sai d tha t i t d e se rve d th e whole -hear te d suppor t o f 
all Counc i l lo r s . H e aske d wh y i t wa s tha t Councillo r 
V W  alway s oppose d everythin g p r o g r e s s i v e . Councillo r 
V W  heatedly rep l i e d tha t th i s wa s a  l ibel lou s accusa t ion . 
The Chairma n cal le d fo r o r d e r , an d Council lo r O  P  the n 
proposed tha t th e r eques t shoul d b e g ran ted . Whe n thi s 
was pu t t o th e vot e i t wa s ag ree d t o unanimously . 

2 . Determin e th e fiv e mos t e s sen t i a l qual i t ie s r equ i r e d o f a 
successful R & D Pro jec t l e a d e r , an d a r r a n g e the m i n 
o r d e r o f impor tance . 

Drive an d enthusias m 
Self contro l 
Imperturbabi l i ty 
Balanced judgemen t 
Technica l competenc e 
Courage 
Discipl ine 
Impart ial i ty 
Approachabil i ty 
Balanced humou r 
S ince r i ty 
Sens i t iv i ty an d percept io n 
Crea t iv i ty 
Mental a l e r t n e s s 
Tac t 

P r o c e d u r e : Pa r t i c ipan t s wil l b e divide d int o t h r e e g r o u p s . 
Each grou p wil l e lec t a  cha i rman . B y grou p d iscuss io n 
each grou p wil l decid e th e qual i t ie s r equ i r e d an d a r r a n g e 
these i n o r d e r o f impor tance . Al l th e pa r t i c ipan t s wil l 
finally mee t a t p l ena r y t o p r e sen t the i r grou p dec i s ion . 
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15 PLANNIN G AND  ORGANISATIO N O F CONFERENCE S 

G Parris 

T h e r e a r e man y aspec t s i n planning an d organis in g Conferences . 
I shal l dea l specificall y wit h th e administrat io n o f conferenc e 
S e c r e t a r i a t -  th e sett in g u p an d maintenance . 

When Doe s P r e p a r a t i o n fo r a  Conferenc e Begi n 

(1) Afte r th e las t conference ; 
(2) Immediatel y afte r th e decisio n t o hav e a 

conference i s given ; 
(3) A  state d pe r iod , sa y th re e month s befor e 

the propose d dat e o f th e conference . 

What i s c l ea r i s tha t p repara t io n fo r th e organisat io n o f a 
conference a r e don e week s o r month s befor e th e dat e o f th e 
conference . 

Planning Committe e o f Conferenc e 

The Chie f Superv i so r o f th e S e c r e t a r i a t i s alway s a  membe r 
of th e Committe e respons ib l e fo r plannin g an d organis in g 
the Conference . Whil e th e Chie f Superv i so r i s in te res te d 
in al l a spec t s o f th e Conference , h e / s h e i s pa r t i cu la r l y 
in te res ted i n th e following : 

(i) Siz e o f th e Conferenc e —  th e numbe r o f 
de legates an d o b s e r v e r s attendin g th e 
conference . 

(ii) Typ e o f Conferenc e — 

(a) Conferenc e o f Pr im e Min i s t e r s 
(b) Conferenc e o f Fore ig n Min i s t e r s 
(c) Conferenc e o f Official s 

The Superv i so r o f th e S e c r e t a r i a t mus t l ia is e especial l y 
with th e Conferenc e S e c r e t a r y an d th e Document s Officer . 

Now, whe n th e s iz e o f th e Conferenc e i s known , th e 
Supe rv i so r wil l for m a  sub-committe e t o a s s i s t i n 
the organisa t io n an d operat io n o f th e S e c r e t a r i a t . 

P r e p a r a t i o n s fo r a  ' l a rge ' Conferenc e sa y fo r 50 0 pe rson s 
or r e p r e s e n t a t i v e s fro m abou t 45/5 0 countr ie s — 

Conference S i t e : 

(a) Mai n Conferenc e Hal l 
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(b) Discuss io n Room s 
(c) Room s fo r Conferenc e Official s 
(d) S e c r e t a r i a t 
(e) Cantee n Fac i l i t i e s 
(f) Res t F a c i l i t i e s , e t c . 

Let u s suppos e tha t a t th e Conferenc e 4  language s a r e t o 
be use d — 

English Spanis h 
F rench Arabi c 

Let u s furthe r suppos e tha t th e countr y wher e th e Conferenc e 
is t o b e hel d i s Engl i sh-speakin g an d the r e i s l i t t l e o r n o 
personnel t o se rv ic e th e F r e n c h , Spanis h an d Arabi c unit s 
of th e S e c r e t a r i a t . Pe r sonne l capabl e o f typin g an d readin g 
Spanish , F renc h an d Arabi c mus t b e obtaine d fro m outsid e 
the hos t count ry . 

A decisio n a s t o th e numerica l s t rengt h o f th e S e c r e t a r i a t 
must no w b e determined : 

e . g . F renc h typin g poo l —  9  typ e (12 ) fo r rotat io n 
Spanish typin g poo l —  6  typ e (8 ) fo r rotat io n 
English typin g poo l —  1 0 typ e (12 ) fo r rotat io n 
Arabic typin g poo l —  6  typ e an d 2  typis t s fo r 
English typing . 

Added: Conferenc e Organ i se r /Ch ie f Superv i so r 

Conference S u p e r v i s o r s -  one  supe rv i so r fo r eac h categor y 
of typin g pool ; on e fo r Offic e supp l i e s . 

Chief Messenge r 
Messenger 

Now th e Committe e ha s set t le d th e questio n o f th e typin g 
personnel fo r th e fou r uni t s o f th e S e c r e t a r i a t . Th e layou t 
of th e ent i r e Conferenc e S e c r e t a r i a t an d Hal l mus t no w b e 
looked into . Th e followin g faci l i t ie s mus t b e locate d nea r 
to th e typin g s e r v i c e s , i . e . 

The Chie f T r a n s l a t o r s an d th e T r a n s l a t o r s ; 
The Offic e Suppl ies ; 
The Pr in te ry /Dupl ica t in g Sect ion ; 
The I n t e r p r e t e r s ' Rooms ; 
Documentation Reg i s t r y o r S tore-Room ; an d 
The Documentatio n Officer ' s Room . 

Attached a r e tw o specime n layouts : 

(i) o f a  typin g an d i n t e r p r e t e r s sec t ion , e t c . ,  an d 
(ii) th e print in g roo m o f th e s e c r e t a r i a t 

The Chie f Supe rv i so r an d th e committe e shoul d b e 
acquainted wit h th e en t i r e layou t o f al l th e va r iou s ha l l s an d 
rooms whic h wil l b e use d durin g th e Conference . 
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Let u s r e c a p o n th e fact s tha t a r e no w know n t o th e Chie f 
Supe rv i so r an d th e committee : 

(a) Tim e an d durat io n o f conference ; 
(b) S i ze ; 
(c) Th e numbe r o f language s t o b e use d a t th e 

conference ; 
(d) Th e locatio n an d layou t o f th e S e c r e t a r i a t , 

other depar tments , conferenc e ha l l s , e t c . 

The offic e equipment , s t a t ionery , e t c . ,  mus t no w b e o r d e r e d . 
The followin g mus t b e take n int o considerat io n — 

(a) Th e countr ie s o r firm s fro m whic h supplie s 
could b e obtained , an d 

(b) th e tim e take n fo r th e del iver y o f th e 
equipment 

I hav e at tache d a n est imat e fo r offic e supplie s base d on  th e 
following: 

600 delegate s 
100 s e c r e t a r i a t ( i n t e r p r e t e r s / t r a n s l a t o r s , e t al ) 

This l is t i s b y n o mean s fina l an d i t wil l b e foun d tha t cer ta i n 
additional item s mus t b e obtaine d durin g th e conference . 

As state d befor e i t wa s accepte d tha t th e Conferenc e wil l 
take plac e i n a n Engl ish-speakin g count ry . Th e competenc y 
of th e s tenographer s an d typis t s mus t no w b e a sce r t a ined . 
Typewr i t e r s fo r th e var iou s typin g unit s mus t b e 
obtained ( e . g . Typewr i t e r wit h Frenc h c h a r a c t e r s face , 
Spanish , Arabic ) . 

As th e dat e fo r openin g o f th e Conferenc e approaches , 
furniture an d offic e equipmen t mus t b e move d int o th e 
S e c r e t a r i a t an d th e office s lai d ou t accordin g t o th e p lan . 
The Chie f Superv i so r mus t a sce r t a i n tha t al l th e room s a r e 
adequately furnishe d an d al l h i s / h e r supplie s a r e adequa te . 
The ent i r e S e c r e t a r i a t mus t tak e o n th e appearanc e o f a 
well o rde re d an d p rope r l y lai d ou t office , whic h shoul d 
ensure a n eas y flo w o f wor k wit h th e operat io n fashione d 
to produc e wor k accura te l y an d quickly . 

Although th e Pr in t in g roo m an d th e Documentar y Regis t r y a r e 
not th e d i rec t responsib i l i t y o f th e s u p e r v i s o r , durin g a 
l a rge conference , i n a  'small ' conference , h e / s h e wil l b e 
respons ib le fo r al l th e depar tment s o f th e S e c r e t a r i a t . 
There fore i n a ' l a rge ' conferenc e th e Chie f Superv i so r mus t 
ensure tha t th e facil i t ie s o f th e print in g roo m a r e adequat e an d 
that i t i s a ls o geare d fo r accura t e an d quic k product ion . 

The S e c r e t a r i a t shoul d b e i n operat io n a t leas t a  wee k befor e 
the openin g o f th e Conference . The r e a r e severa l r eason s 
for t h i s , th e mor e importan t being : 
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( i ) the staf f mus t b e acquainte d an d becom e 
accustomed t o workin g wit h eac h o ther ; 

(ii) t he r e i s alway s p r e p a r a t o r y typin g t o b e 
done -  document s e t c . ; 

(iii) th e staf f gettin g themselve s acquainte d wit h 
the layou t e t c . ,  o f th e Conferenc e s i t e , 
buildings ,  et c .  ; 

(iv) the r e i s sometime s a  meetin g o f official s 
before th e conferenc e p r o p e r , whe n 
Conference Document s a r e p r e p a r e d ; 

(v) r eg i s t r a t i o n documents , c a r d s , f i l es , hav e 
to b e type d an d p r e p a r e d ; 

(vi) conferenc e packet s fo r de legate s mus t b e 
p r e p a r e d . 

On th e notic e boar d i n th e S e c r e t a r i a t t he r e shoul d b e a  cop y 
of th e Time-Tabl e o f th e en t i r e conferenc e meeting s an d th e 
location o f th e meetin g o f th e va r iou s Committee s an d Work -
shops; Pla n o f th e S e c r e t a r i a t an d othe r importan t no t i ces . 

Each offic e o r departmen t mus t b e boldl y label led , i n a 
prominent plac e (wit h nam e o f th e supe rv i so r and /o r th e 
sect ion, e . g . Chie f Superv i so r Cde . X , Typin g Pool , 
F rench Unit) . 

Operat ion o f S e c r e t a r i a t Durin g Conferenc e 

Chief Supe rv i so r o r a n appointe e mus t r e c o r d o r mus t 
r ece ive a  detai le d descr ip t io n o f ever y documen t give n fo r 
typing. Th e Supe rv i so r o f eac h sect io n shoul d mak e a 
r e c o r d o f al l document s submitte d fo r typin g an d a l locat e 
work t o eac h typ i s t . 

The Chie f Superv i so r mus t ensu r e tha t eac h documen t b e a r s 
a numbe r i n numerica l sequenc e accordin g t o cod e number / 
symbol decide d o n b y th e organis in g committee . 

Attached i s a  specime n o f a  Documen t Contro l Ca rd , th e typ e 
of r e c o r d keepin g devic e tha t i s e ssen t i a l t o th e differen t 
operat ion o f a  s e c r e t a r i a t . 

Typing staf f shoul d ensur e tha t eac h confe renc e documen t 
b e a r s a  specifi c number . 

Display an d presenta t io n a r e mos t important . I t i s apprec ia te d 
that accurac y i s th e mos t importan t elemen t i n al l th e 
documents p resen te d . 

We hav e bee n lookin g mostl y a t p repara t io n fo r a  ' l a rge ' 
conference , sa y lik e th e Conferenc e fo r Fore ig n Min i s t e r s 
of Non-Aligne d Countr ie s -  bu t th e conference s w e a r e mos t 
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likely t o b e involve d i n a r e th e smal l conference s wit h 
between 3 0 an d 5 0 pe r son s an d unde r 100 , wher e th e 
S e c r e t a r i a t handle s th e en t i r e operat io n fro m th e p r io r 
p repa ra t ion , o r d e r o f equipmen t an d furnitur e t o th e produc -
tion an d issu e o f th e las t o r fina l communique . 

Misce l laneous Point s 

(i) Typin g and print in g sect ion s mus t alway s b e wel l 
a r r anged an d t idy . 

(ii) S u p e r v i s o r s ensur e tha t staf f a r e happ y an d 
contented. 

(iii) F a c i l i t i e s : can teen , to i l e t , e t c . , a r e adequate
. 

(iv) Secur i t y i s wel l maintaine d 

(v) Adequat e t ranspor ta t io n 

(vi) Supplie s constant l y checked , sou rce s o f 
replacement ava i lab le . 

(vii) Th e personne l avai labl e i n th e print in g roo m 
may no t b e abl e t o dist inguis h betwee n F r e n c h / 
Spanish o r o the r foreig n language s so  i t coul d b e 
decided t o a l locat e differen t colour s fo r eac h 
language used : 

Blue —  Frenc h 
Green —  Spanis h 
Pink —  Arabi c 
Buff —  Englis h 

In th e pr int in g room , pr int in g o f eac h languag e documen t 
should b e r e s t r i c t e d t o pa r t i cu l a r machine s whic h a r e proper l y 
label led . 

T h e r e a r e s eve ra l o the r a r e a s tha t coul d b e e laborate d upon , 
but whic h I  hop e woul d b e d i scusse d i n th e workshops . 
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Est imates fo r Offic e Supplie s 
Based on  th e followin g f igure s 

600 Delegate s -  10 0 S e c r e t a r i a t ( I n t e r p r e t e r s / T r a n s l a t o r s , 
e t c . ) an d 6 0 document s o f fiv e page s each . Thes e quanti t ie s 
should b e i nc rease d i n accordanc e wit h tota l ant icipate d 
number o f documents . 

800 penci l s wit h e r a s e r (fo r de legate s an d s e c r e t a r i a t ) 
800 wri t in g pad s ha l f - s iz e (legal ) (delegate s an d 

s e c r e t a r i a t 
100 thousan d shee t s fo r pr int in g o n bot h s ide s (doubl e 

this quantit y fo r pr int in g o n on e sid e only ) 
50 t in s o f pr int in g in k 

1,000 stenci l shee t s 
30 bott le s o f s tenci l co r r ec t i n g flui d 

200 folder s t o kee p s tenc i l s 
200 plas t i c sheet s t o b e use d wit h s tenci l s 

15 two-hol e p e r f o r a t o r s 
5 s t a p l e r s (heav y du t y a b l e t o s t a p l e m o r e tha n 10 0 

s h e e t s ) 
24 r e g u l a r s t a p l e r s 
24 s t a p l e r e m o v e r s 
15 s c i s s o r s 
20 r o l l s o f gumme d p a p e r 

1,000 s h e e t s cop y p a p e r , l e g a l s i z e 
1,000 s h e e t s cop y p a p e r l e t t e r s i z e 
1,000 e n v e l o p e s l e g a l s i z e 
2 ,000 s h e e t s bon d p a p e r , l e t t e r s i z e 
2 ,000 s h e e t s bon d p a p e r , l e g a l s i z e 

10 f o l d e r s wi t h l e v e r 
100 m a n i l a e n v e l o p e s , l e g a l s i z e 
100 m a n i l a e n v e l o p e s , l e t t e r s i z e 
100 m a n i l a f o l d e r s , l e g a l s i z e (Oxfor d t ype ) 
150 l a b e l s fo r m a n i l a f o l d e r s 

10 t h i c k fel t pe n 
30 fin e fel t pe n ( v a r i o u s c o l o u r s ) 
12 b o x e s o f c a r b o n p a p e r , l e g a l s i z e 
40 s h o r t h a n d p a d s ( G r e g g an d P i t m a n r u l e d ) 

6 ru le d pape r pad s (10 0 sheet s each ) 
6 boxe s o f tack s 

50 boxe s o f c l ip s 
30 typewr i te r e r a s e r s 
12 typewr i te r c leane r rubbe r knea d 
12 blottin g pape r pad s (fo r desks ) 

1 bo x o f rubbe r band s (4 0 mm. ) 
1 bo x o f rubbe r band s (8 0 mm. ) 
1 bo x o f rubbe r band s (10 0 mm. ) 

200 bal l-poin t pen s 
12 r u l e r s (1 2 inch ) 

2 in k pad s fo r sea l s 
2 in k bot t le s fo r sea l s 

30 wast e pape r baske t s 
30 boxe s o f s taple s (s tandar d 26/6 ) 
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5 boxe s o f Acco- fas tener s 
10 des k p e n c i l - s h a r p e n e r s 
12 i n an d ou t t r a y s 

1 doze n o f b i -co loure d penci l s 
2 b lackboard s fo r informatio n 
2 blackboar d e r a s e r s 
1 bo x o f whit e chal k 
5 dozen s o f 1 " b inder s 
1 bal l o f s t r in g 
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DOCUMENT CONTRO L CAR D 

SYMBOL: 

AGENDA ITEM : 

SHORT T I T L E : 

ORIGINAL: 

Consulting Officer : 

TRANSLATION 

Into: 

TYPING POO L 

PRINTING 

Ño. o f Copies : 

DISTRIBUTION: 

du e on : Hour : 

CONFERENCE ROOM : 

DOCUMENTS CONTRO L 

Job Number : 

Special Ins t ruc t ions : 

Rec 'd. on : 

Due on: 

Rec 'd on : 

Due on : 

Rec 'd on : 

Due on : 

De lega tes : 

I n t e r p r e t e r s : 

Rec 'd by : 

Date : 

Rec 'd on: 

OUT: 

Refe rence : 

 No. o f P a g e s : 

T e l e : 

Hour : 

Hour : 

Hour: 

Hour : 

Hour : 

Hour: 

O t h e r s : 

Reg i s t ry : 

Hour : 

Hour : 

Hour : 

EXTREMELY IMPORTANT : A  ca r d i s t o b e es tab l i she d fo r eac h documen t an d 
each langauge , althoug h i t b e a r s th e sam e symbol . 
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This car d shoul d b e printe d i n fiv e cop ies , eac h on e o f a  differen t colour , an d 
bear a  specia l mention : 

ORIGINAL :  Whit e o n heav y bon d pape r wit h mentio n botto n righ t 
Documents Contro l 

1st cop y :  Yello w o n thic k cop y pape r wit h mentio n botto m righ t 
Trans la t ion 

2nd cop y :  Ligh t Gree n o n thic k cop y pape r wit h mentio n botto m righ t 
Typing Poo l 

3rd cop y :  Pin k o n thic k cop y pape r wit h mentio n botto m righ t Pr int in g 
4th cop y :  Ligh t Blu e on  thic k cop y pape r wit h mentio n botto m righ t 

Documents Contro l 

The manne r i n whic h thes e c a r d s a r e t o b e use d i s indicate d below : 

(1) DOCUMEN T CONTRO L es tab l i she s th e ca r d wit h al l indication s 
available a t th e tim e th e documen t a r r i v e s fo r r e g i s t r a t i o n : 

(i) Keep s th e ligh t blu e copy ; 
(ii) Send s documen t wit h WHIT E ORIGINA L an d YELLO W 

copy t o TRANSLATION ; 
(iii) A t th e sam e t ime , send s LIGH T GREE N cop y alon e 

to TYPIN G POOL , an d PIN K cop y alon e t o PRINTING , 
to advis e the m o f th e comin g o f th e documen t ahea d o f 
time i n o r d e r t o enabl e the m t o pla n th e work . 

(2) TRANSLATIO N keep s YELLO W cop y afte r enter in g respec t iv e 
indication o n bot h th e WHIT E ORIGINA L an d th e YELLO W cop y 
and send s documen t wit h WHIT E ORIGINA L t o th e Typin g Pool . 

(3) TYPIN G POO L r e c e i v e s documen t an d fill s ou t WHIT E ORIGINA L 
together wit h LIGH T GREE N cop y an d send s documen t an d WHIT E 
ORIGINAL bac k t o DOCUMEN T CONTROL . 

(4) DOCUMEN T CONTROL , afte r enter in g informatio n appearin g o n 
WHITE ORIGINA L ont o i t s LIGH T BLU E copy , send s documen t 
with WHIT E ORIGINA L t o PRINTING . 

(5) PRINTING , afte r fillin g ou t i t s PIN K Cop y wit h informatio n appear -
ing o n WHIT E ORIGINA L an d enter in g i t s ow n informatio n o n both , 
sends documen t i n th e numbe r r equ i re d t o DOCUMEN T CONTRO L 
with WHIT E ORIGINAL . 

(6) DOCUMEN T CONTRO L remit s document s fo r distr ibutio n t o 
Documentation Officer , en t e r s respec t iv e informatio n o n bot h WHIT E 
ORIGINAL an d LIGH T BLU E cop y an d cl ip s the m togethe r an d fil e 
into Karde x system . 
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16 GUIDELINE S FO R TH E ORGANIZATIO N O F TRAININ G 
COURSES, SEMINAR S AN D WORKSHOP S 

M N  G  A  Khan 

Introduction 

Tra in ing c o u r s e s , s e m i n a r s , an d workshop s ca n se rv e 
severa l p u r p o s e s . Cour se s ca n indicat e differen t way s o f 
solving p rob lems , an d provid e ne w information , ne w methods , 
new i d e a s , ne w insight , differen t point s o f vie w an d be t te r 
unders tanding o f th e proble m itself . Meetin g toge the r , 
people wit h commo n goal s ca n decid e on  join t programme s o f 
ac t ion . 

A cours e o r worksho p mus t b e planne d i f i t i s t o b e 
successful -  bot h t o th e p l anne r s an d t o th e pa r t i c i pan t s . 

A successfu l cou r s e ca n b e l ikene d t o a n iceber g -  t h r e e -
fourths o f i t belo w th e su r f ace . Th e one-fourt h tha t doe s 
show i s ofte n take n fo r th e whol e i c e b e r g . Th e unsee n 
th ree - four ths (planning , organizat io n an d evaluation ) a r e 
genera l ly mor e importan t i n th e lon g r u n . 

Cr i t i ca l T a s k s 

Before stat in g th e guideline s i t wil l b e usefu l t o l is t th e 
c r i t i ca l t a s k s i n th e organizat io n an d conduc t o f t ra inin g 
c o u r s e s , s e m i n a r s , an d workshops . 

Cr i t i ca l t a s k 1 : A  cour s e " s ty l e " mus t b e chosen : ful l o r 
p a r t - t i m e , t iming , durat io n e t c . 

Cr i t ica l tas k 2 : Th e ins t ruct iona l metho d mus t b e app rop r i -
ate t o th e cour s e s ty l e . 

Cr i t i ca l t as k 3 : Th e cour s e mus t b e planne d wit h a n agenc y 
respons ib le fo r manpowe r plannin g t o insur e tha t i t wil l 
fulfil a n identifie d need . 

Cr i t i ca l tas k 4:  Th e cours e p rospec tu s mus t a t t r ac t p a r t -
ic ipants an d b e a  c l ea r descr ip t io n o f th e c o u r s e . 

Cr i t ica l t as k 5 : Select io n o f par t ic ipant s i s a s importan t 
as choic e o f ins t ruct iona l method . 

Cr i t ica l tas k 6 : Th e successfu l conduc t o f th e cours e 
depends o n th e in s t ruc to r an d th e type s of  mater ia l an d 
ass ignments chosen . 
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Cr i t i ca l tas k 7 : Meetin g roo m ar rangement s mus t b e optimum . 

Cr i t i ca l tas k 8 : Coordinatio n an d follow-u p wit h governmen t 
agencies an d s u p e r v i s o r s o f par t i c ipan t s a r e essen t ia l i n th e 
planning s t a g e , durin g th e c o u r s e , an d afte r i t ha s bee n 
eva lua ted . 

Cr i t i ca l tas k 9 : Evaluatio n o f pa r t i c ipan t s shoul d b e mad e 
du r ing , a t th e end , an d s e v e r a l month s afte r completio n o f th e 
c o u r s e . 

Guidelines 

T h e r e a r e fou r mai n s tage s i n th e organizat io n o f a  t rainin g 
course o r workshop . 
1. Plannin g an d P re l imina r i e s 
2 . Organiz in g fo r th e cou r s e 
3. Implementin g th e c o u r s e 
4 . Evaluatin g th e c o u r s e an d o the r p o s t - c o u r s e a c t i v i t i e s . 

Planning an d P r e l i m i n a r i e s : Plannin g i s a  p r o c e s s i n whic h 
the p resen t situatio n i s carefull y examine d an d prepara t io n i s 
made fo r changin g th e s i tuat ion . Th e succes s o f an y cours e 
depends t o a  l a rg e exten t o n th e soundnes s o f plannin g fo r th e 
c o u r s e . 

Guideline 1  : Informatio n abou t need s fo r cours e mus t b e 
gathered an d analyzed . "Needs " ca n b e define d a s th e ga p 
between p re sen t leve l an d des i r e d (o r r equ i red ) leve l o f 
ability o f individual s o r th e organizat io n ( i . e . l i b r a r y , 
information c e n t r e , agenc y e t c . ) i n meetin g it s r e spons ib i l i t i e s . 
All poss ibl e sou rce s o f informatio n shoul d b e cons idere d i n 
determining wha t th e proble m an d need s a r e . Classif icat io n 
of th e gathere d informatio n wil l ai d in terpre ta t io n an d 
evaluat ion. 

Guideline 2 : Cours e objectiv e mus t b e formulated . Soun d 
object ives provid e a  fir m ba s i s fo r th e dec is ion s tha t wil l b e 
n e c e s s a r y a t eac h stag e o f th e c o u r s e . Object ive s shoul d b e 
c l e a r , conc i se , an d s tate d explici t l y wit h n o possibl e mis -
unders tanding o f in tent . Usua l s tatement s suc h a s "t o 
improve per formance " a r e vagu e an d d o no t provid e a n 
adequate bas e o n whic h t o develo p a  c o u r s e . 

Guideline 3 : Resourc e need s mus t b e a s s e s s e d . Th e kind s 
of r e s o u r c e s usual l y neede d fo r a  cour s e includ e physica l 
fac i l i t i es , equipment , supp l ies , m a t e r i a l s , fund s an d mos t 
important o f a i l , people . Thos e r e s o u r c e s a l read y availabl e 
can b e a n importan t facto r i n plannin g th e programme , an d 
should b e take n int o cons ide ra t ion . 

Guideline 4 : Th e Organizin g Committe e mus t b e appointed . 
P e r s o n s o n suc h a  committe e wil l normall y hav e som e specia l 
abi l i t ies o r exper ienc e i n th e de ta i l s o f cour s e managemen t 
(such a s r e g i s t r a t i o n , publ ici ty , evaluat ion) . Th e Committe e 
should a ls o includ e r e s p r e s e n t a t i v e s o f grou p whic h i s t o 
benefit fro m th e c o u r s e . 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

1 3 . 

14. 

Language o f ins t ruct io n 
Scope an d leve l o f cou r s e conten t 
Length o f cou r s e 
Time o f y e a r fo r cou r s e 
P lace fo r cou r s e s e s s ion s 
P lace fo r lodgin g an d meal s 
P r e - c o u r s e d is t r ibut io n o f learnin g mater ia l s 
Select ion o f grouping s fo r cou r s e ses s ion s 
Choice o f ins t ruc to r ( s ) and othe r r e s o u r c e pe r son s 
Equipment an d o the r faci l i t ie s r e q u i r e d 
Plan fo r monitorin g c o u r s e ' s p r o g r e s s an d par t ic ipan t 

sat isfact ion 
Time sequenc e fo r publ ic i ty , cou r s e prospec tu s (wit h 

appl ica t ion) , choic e o f p a r t i c i p a n t s , collectio n o f 
r e g i s t r a t i o n information , pos t cou r s e publicit y 

Budget an d account s fo r fund s t o b e r a i s e d b y g r a n t , 
subs idy , o r fee s 

Maximum numbe r o f pa r t i c ipan t s : thei r specifi c qualificat -
ions , i f any . 

The followin g checkl is t shoul d b e helpfu l t o revie w th e comple x 
p r o c e s s involve d i n designin g a n actio n p lan . 

Checklist fo r th e initia l plannin g stag e 

1. 

7. 

8. 

Have yo u wri t te n a  pre l iminar y statemen t o f 
object ives? 

Have yo u se t p re l iminar y date s fo r th e Cour ses ? 

Have yo u determined wha t typ e o f cour s e an d how 
many peopl e wil l at tend ? 

Have yo u estimate d budget ? 

Have yo u attaine d sponsorsh ip ? 

Have yo u tentat ivel y decide d o n a  cour s e venue ? 

Have yo u a s s e s s e d appropr i a t enes s o f facil i t ie s 
and avai labi l i t y o f equipmen t a t th e venue ? 

Have yo u l is te d th e sequenc e an d the subject s t o b e 
covered i n th e cou r se ? 
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2. 

3. 

4. 

6. 

5. 

Guideline 5 : Sponsorshi p mus t b e attained . Appropriat e 
national an d internationa f agencie s shoul d b e approache d t o 
obtain sponsorship . Thi s wil l ensur e a  bette r cours e pla n an d 
a mor e coordinate d approac h t o th e need s fo r educatio n i n a 
country. 

Guideline 6 : A n actio n pla n fo r th e cours e mus t b e designed . 
An action pla n wil l includ e a  lis t o f severa l decision s needin g 
action. Fo r example : 



Have yo u chose n i n s t r u c t o r / s ? Othe r r e s o u r c e 
p e r s o n n e l , suc h a s d iscuss io n l e a d e r s , r e c o r d e r s ? 

Have yo u determine d qualification s o f pa r t i c ipan t s ? 

1 1 . Hav e yo u decide d o n languag e o f ins t ruct io n an d 
length o f c o u r s e ? 

12. D o yo u hav e a n ove ra l l actio n pla n an d schedul e o f 
events fro m thi s poin t onwards ? 

Organiza t ion fo r th e cou r s e :  Decis ion s concernin g th e who , 
what an d ho w o f th e implementatio n o f th e c o u r s e shoul d l a rge l y 
be determine d o n th e bas i s o f wha t i s bes t i n t e rm s o f fulfillin g 
the ob jec t ives . Th e Organizin g Committe e an d espec ia l l y th e 
Course Coord ina to r , a  s ingl e individual , wil l hav e t o mak e 
s e v e r a l dec i s ion s befor e th e i n s t r u c t o r s an d par t i c ipan t s 
appear o n th e s c e n e . 

Guideline 7 : Administrat iv e r e spons ib i l i t i e s mus t b e ass igne d 
and a  s ec re t a r i a t formed » Th e managemen t an d coordinat io n o f 
the cou r s e shoul d b e a n ass igne d respons ib i l i t y o f a n individua l 
o r a  grou p formin g a  s e c r e t a r i a t , fro m withi n th e agenc y fo r 
which th e c o u r s e ha s bee n des igned . 

Guideline 8 : Cour s e announcemen t mus t b e drafte d an d 
and d is t r ibu ted . A  c l e a r an d a t t r ac t iv e advanc e announcemen t 
must b e draf te d an d c i rcu la te d t o dra w th e attentio n o f p r o s p e c t -
ive p a r t i c i p a n t s . 

Guideline 9 : Tra in in g staf f mus t b e se lec te d an d o rgan ized . 
Tra in ing staf f shoul d b e tw o differen t ca t egor i e s o f competence : 

content r e s o u r c e -  p e r s o n s wit h competenc y i n 
specia l ized a r e a s o f knowledg e o r 
technical ski l l s 

methods r e s o u r c e -  p e r s o n s wit h abili t y t o desig n a  wid e 
range o f educationa l ac t iv i t ie s whic h 
promote learnin g i n accor d wit h 
es tab l i shed ob jec t ives . 

Guideline 10 : Pa r t i c ipan t s mus t b e sc reene d an d accepted . 
The pa r t i c ipan t s shoul d b e se lec te d fo r th e cour s e o n th e bas i s 
of th e identifie d need s fro m whic h th e cou r s e object ive s wer e 
developed. A n applicatio n for m woul d b e extremel y helpfu l 
for sc reenin g appl ica t ions . A  forma l committe e coul d b e 
es tab l i shed t o d o th e s c r een ing . 

Guideline 1 1 : Availabili t y o f adequat e faci l i t ie s an d th e 
r e q u i r e d equipmen t mus t b e de termined . I t i s importan t tha t 
support ive element s ( faci l i t ie s an d equipment , comfortabl e 
sea t ing , l earn in g m a t e r i a l s , e t c . ) b e careful l y coordinate d 
and crea t ive l y use d b y th e teachin g staf f t o enhanc e th e 
learn ing opportuni t ie s bein g develope d i n th e c o u r s e . 

Guideline 12 : P r e - c o u r s e m a t e r i a l , i f any , mus t b e p r epa re d 
e a r l y an d d is t r ibute d t o p a r t i c i p a n t s . 

9. 

10. 
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Checkl is t fo r organiz in g th e c o u r s e 

Have yo u es tab l i she d a  schedul e fo r administrat iv e 
t a sks t o b e performed ? 

Have yo u sen t ou t p re l iminar y cou r s e 
announcement? fina l cours e b rochure ? 

Have yo u r eache d agreemen t wit h t ra inin g staf f o n 
c o u r s e ou t l ine , learn in g ac t i v i t i e s , faci l i t ie s an d 
a r rangements ? 

Have yo u sc reene d applicat ion s an d sen t a c c e p t -
ance l e t t e r s wit h follow-u p ins t ruc t ions ? 

Have yo u d is t r ibute d p r e - c o u r s e ma te r i a l , i f any , 
to pa r t i c ipan t s ? 

Have yo u confirme d faci l i t ie s an d equipmen t ava i l -
abil i ty fo r c o u r s e ? an d livin g accommodatio n (i f 
any)? 

Have yo u a r r ange d fo r t r anspor ta t ion ? specia l 
d i e t a ry menus ? livin g q u a r t e r s ? 

Have yo u a r r ange d fo r r eg i s t r a t ion /hosp i t a l i t y o n 
f i r s t da y o f c o u r s e ? 

Have yo u sen t ou t p r e s s r e l e a s e ? 

Implementing th e c o u r s e : Implementatio n o f th e cours e doe s 
not mea n tha t al l plannin g i s concluded . Althoug h th e bul k o f 
the plannin g ma y b e don e befor e implementatio n beg ins , eac h 
of th e phase s over l ap s th e o the r . 

Guideline 13 : Schedule d room s fo r cour s e mus t b e checke d 
out fo r sa t i s fac tor y s i z e , vent i la t ion , e l ec t r i ca l ou t le t s , 
fu rn i ture , seatin g a r r a n g e m e n t s . 

Guideline 14 : Fina l tim e schedul e fo r cours e act ivi t ie s mus t 
be determine d an d d is t r ibu te d t o al l p a r t i c i p a n t s . Th e dail y 
schedule , wit h ass ignment s fo r staf f an d par t i c ipan t s shoul d 
be pa r t o f th e ma te r i a l s p r e p a r e d fo r th e c o u r s e . Thi s i s a 
c r i t i ca l tas k a s th e tim e schedule . 

The tim e tabl e p resen te d t o th e teachin g staff , especia l l y i f 
they a r e outsid e r e s o u r c e pe r sonne l , woul d includ e suc h 
additional informatio n a s th e following : 
1. th e actua l at tendanc e an d compositio n o f th e par t ic ipant s 
2 . ho w th e cours e i s planne d i n tot o 
3 . anythin g tha t ha s happene d whic h migh t affec t p r e sen t a t -

ion suc h a s quest ion s o r problem s whic h hav e a l read y 
been r a i s e d 

4 . wh o wil l introduc e th e r e s o u r c e personne l 
5 . informatio n abou t th e a id s whic h ha s bee n r eques t ed , 

such a s cha lk -board , e a s e l , overhea d p ro j ec to r , e t c . 

1 3 . 

14. 

15. 

1 6 . 

1 7 . 

18. 

1 9 . 

2 0 . 

2 1 . 
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Guideline 15 : Educationa l activitie s mus t b e stimulatin g fo r 
intended audienc e an d promot e discussio n an d exchang e o f view . 
Participants althoug h havin g th e necessar y educationa l back -
ground an d experienc e ar e no t usuall y read y t o plung e int o 
discussion earl y i n th e course . Befor e th e typica l participan t 
s tar ts t o tak e par t i n th e question-and-answe r discussion , h e 
needs t o becom e involve d an d identifie d wit h th e grou p s o tha t 
he wil l fee l a t ea se . Participant s wil l hav e som e question s 
which shoul d b e answered . 
1. Wh o i s who ? Wh o ar e th e othe r participants ? Ho w d o th e 

participants compar e i n term s o f background , on-the-jo b 
ski l ls , an d experience ? 

2 . Wher e d o I  fi t in ? What' s expecte d o f me ? Ho w a m I 
supposed t o participate ? Ho w muc h a m I  expecte d t o con -
tribute? D o I  jus t si t an d liste n o r a m I  expecte d t o talk ? 

3 . Wha t i s th e purpos e o f thi s course ? Wha t ar e th e goal s 
and objectives ? Wh o designe d th e course ? Wha t ar e w e 
expected t o accomplish ? 

There ar e thre e basi c problem s whic h accoun t fo r th e failur e o f 
most question-and-answe r period s an d shoul d b e overcome . 
1. Th e proble m o f communicatio n 
2 . Th e proble m o f puttin g informatio n t o wor k 
3 . Th e proble m o f collectin g informatio n t o us e i n plannin g 

future meetings . 

Guideline 16 : Material s prepare d an d distribute d mus t b e 
appropriate t o illustrat e concept s an d principle s whic h appl y i n 
actual situations . Inappropriat e material s ca n jeopardiz e th e 
educational objective s of  th e course . Material s shoul d b e 
clear an d understandabl e t o th e learner , directl y relatin g t o 
his needs . 

Guideline 17 : Sequenc e an d pac e o f instructio n shoul d matc h 
the variet y o f capabilitie s o f th e part icipants . Mos t often : th e 
sequence shoul d procee d fro m simpl e t o complex , wit h genera l 
remarks mad e fo r orientation , bu t fo r a  gradua l buildin g t o 
generalization afte r a  numbe r o f specifi c aspect s hav e bee n 
covered. 

Guideline 18 : Learnin g aid s (audi o visual s an d other s a s need -
ed) must b e i n goo d workin g orde r an d availabl e whe n needed . 

Checklist fo r implementin g th e cours e 

22. Hav e yo u checke d th e room s fo r th e cours e t o 
determine satisfactor y ventilation , s ize , furniture , 
seating arrangements , etc» ? 

23. I s th e require d equipmen t a t th e meetin g sit e 
and i n goo d workin g order ? 

24. Hav e yo u assigne d specifi c person s t o th e variou s 
supportive tasks ? 
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25. Have th e a r rangement s fo r mea l s , refreshmen t 
b reaks bee n confirmed ? 

2 6 . Have th e i n s t r u c t o r s bee n briefed ? Ar e ther e an y 
changes i n th e tim e schedul e o f ac t iv i t ies ? 

27. Will th e pac e o f ins t ruct io n an d sequenc e o f 
learning ac t iv i t ie s b e monitore d fo r effectiveness ? 

28. Are th e handou t mater ia l s p re -a s semble d an d ava i l -
able o n tim e an d i n sufficien t quant i t ies ? 

2 9 . Have welcomin g an d depa r tu r e a r rangement s bee n 
made final ? 

Evaluating th e c o u r s e an d o the r pos t c o u r s e act iv i t ie s 

Evaluating method s ca n provid e informatio n abou t th e exten t t o 
which a  c o u r s e ' s impac t i s wha t wa s intende d an d t o d i scove r 
the mean s b y whic h tha t impac t wa s ach ieved . Tw o kind s o f 
evaluat ions a r e p o s s i b l e . Bot h ma y b e n e c e s s a r y . Th e f i rs t i s 
c o u r s e evaluatio n whic h i s use d t o provid e feedbac k abou t th e 
cou r se i n p r o c e s s s o tha t i t migh t b e adjuste d a s n e c e s s a r y . 
The secon d i s r e s u l t s o r outcom e evaluat ion , whic h i s use d t o 
measure th e degre e t o whic h object ive s hav e bee n met . Eac h o f 
these kind s o f evaluatio n mus t b e planne d fro m th e beginnin g o f 
the cou r s e i n o r d e r t o determin e wha t informatio n wil l be . 
needed, ho w t o acqui r e tha t information , an d ho w t o us e i t . 
Some usefu l guideline s a r e give n below : 

Guideline 19 : Th e purpose s fo r evaluatio n mus t b e determined . 

Guideline 20 : Th e evaluatio n p r o c e s s (durin g an d afte r th e 
cou r se ) mus t b e planned . 

Guideline 2 1 : Reliabl e an d vali d evaluatio n informatio n mus t b e 
co l l ec ted , organize d an d ana lyzed . 

Guideline 22 : Evaluatio n dat a mus t b e r epo r t e d an d u t i l i zed . 

Guideline 2 3 : Summar y r e p o r t s mus t b e d is t r ibute d t o p a r t i c i -
pants an d o the r in t e res t e d p a r t i e s . 

Guideline 24 : Fol low-u p r e p o r t s coul d b e rece ive d fro m p a r t -
ic ipants a t fixe d in te rva l s afte r th e c o u r s e . 

Guideline 26 : Fina l contac t wit h t ra inin g staf f shoul d b e a . 
cordia l affair . 

Checkl is t fo r pos t c o u r s e ac t iv i t ie s 

30. Have yo u decide d on  th e p rope r for m fo r evalua -
tion o f th e course ? o f th e ins t ruc to r ? o f th e 
p a r t i c i p a n t s 9 
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Have yo u collecte d an d analyze d evaluatio n data ? 

Have yo u writte n an d use d th e evaluatio n report ? 

Have yo u prepare d pos t cours e report s t o 
sponsor? t o participants ? Hav e participant s 
produced reports ? 

Have yo u distribute d pos t cours e materials ? 

Have yo u sen t a  lette r o f appreciatio n t o 
instructors an d other s wh o contribute d t o th e 
conduct o f th e course ? 

Reference: UNISIS T Guideline s fo r th e organizatio n o f 
training courses , workshop s an d seminar s i n 
scientific an d technica l informatio n an d documen -
tation, UNESC O SC/75/WS/29 , Par i s Apri l 1975 . 
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17 E X H I B I T I O N S , O P E N D A Y S AN D D I S P L A Y S 

Presented by 
D G  Thomas  and 
V Forsythe 
(with acknowledgement  to  D  J  Plumb) 

Introduction 

People o f ever y wal k o f lif e usual l y lik e lookin g a t exhib i t s . 
They a r e intr igue d t o kno w wha t othe r peopl e do , pa r t i cu la r l y 
if th e informatio n i s supplie d i n a n a t t rac t iv e styl e an d i n 
comfortable su r round ings . T h e r e i s , i n effect , a  captiv e 
audience tha t wil l com e along , bu t i t wil l no t sta y lon g i f th e 
organizat ion i s poor , th e exhibit s d o no t conve y informatio n 
c lea r ly an d in te res t ing ly . Th e ai m o f th e exhibitio n o r ope n 
day wil l a ls o b e los t i f th e audienc e goe s awa y wit h incomplet e 
information o r wit h a  misunders too d conception . 

From th e s t a r t , i t mus t b e quit e c l ea r i n th e o r g a n i z e r s ' min d 
what i s th e purpos e o f th e exhibit ion ; 
a . T o enlighte n th e genera l publi c abou t th e Organiza t ion ' s 

ac t iv i t ies i . e . t o b rea k dow n b a r r i e r s o f ignorance ? 
b . T o facili tat e th e exchang e o f informatio n betwee n 

sc ien t i s t s? 
c . T o promot e a  p roduc t , a  p r o c e s s , o r th e Organizat io n 

itself? 

The purpos e wil l i n th e mai n gover n th e typ e t o b e p r e s e n t e d . 
T h e r e a r e broadl y fou r mai n t ypes : 

1. Exhibitio n fo r th e publi c i n genera l 
This ha s th e advantag e tha t thi s typ e ca n b e geare d 
towards a  specifi c geographica l a r e a , ther e i s mor e 
scope fo r graphi c des ign , an d l e s s detai l t o b e conveyed . 

2 . Scientifi c exhibitio n o f a  spec ia l i se d kind , bu t coverin g 
a va r ie t y o f subject s 
Conversazione b y profess iona l assoc ia t ion s fal l int o thi s 
type . I t ha s th e advantag e tha t expe r t s com e t o i t wh o 
a r e quic k t o apprec ia t e th e fine r point s o f wha t i s bein g 
shown. 

3 . Exhibitio n a t a  hig h technica l leve l bu t concerne d wit h 
one pa r t i cu l a r fiel d e . g . measuremen t instrumentat ion , 
insect pes t contro l i n coffee . 
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The advantag e he r e i s tha t th e v i s i t o r s a r e a l read y 
general ly conversan t wit h th e subjec t mat te r an d t h e r e -
fore likel y t o b e recep t iv e o f ne w idea s d i rec te d t o them . 

4 . Exhibitio n concerne d wit h on e pa r t i cu l a r t rad e o r 
sec tor e . g . t ex t i l e s , g l a s s , coffe e p r o c e s s i n g , rang e 
management. Th e advantag e o f thi s typ e i s tha t th e 
v i s i t o r s hav e com e t o l e a r n somethin g o f advantag e t o 
them. 

In th e ea r l y plannin g p h a s e , t h e r e f o r e , w e nee d t o as k 
o u r s e l v e s : 

- Wha t d o w e hav e t o say ? 
- T o who m a r e w e sayin g it ? 
- Wha t i s th e bes t wa y o f sayin g it ? 

In visua l t e r m s , th e purpos e o f an y exhibit ion , ope n da y o r 
display i s t o conve y informatio n i n a  t h re e dimensiona l p lane . 
The incorpora t io n o f th e th i r d dimension , supporte d b y two -
dimensional method s o f graphi c an d visua l imager y an d th e 
pr inted word , demand s tha t no t onl y mus t th e las t tw o method s 
be modifie d fo r th e p u r p o s e , bu t tha t a l s o a  metho d b e devise d 
of p resen t in g s t a t i c , semi-s ta t i c an d sometime s mobil e 
exhibits t o a  mobil e aud ience . 

With th e introductio n o f thi s th i r d dimensio n togethe r wit h 
mobile an d s ta t i c e lements , t he r e i s adde d th e fac tor s o f 
space , i n whic h th e exhibit s a r e containe d an d i n whic h the y 
can b e observe d (whic h a l s o hav e eas y a c c e s s ) , an d tim e i n 
which th e exhibit s ca n b e comfortabl y viewed . 

The succes s o f communicatio n i s dependen t upo n th e manne r 
in whic h thes e element s a r e conceived , designe d an d implem -
ented withi n th e accommodation , scop e o f audienc e an d 
financial l imi ta t ions . 

The huma n facto r 

In th e plannin g s t age , i t mus t b e born e i n min d tha t a  displa y 
s t ruc tu re need s t o p o s s e s s tw o es sen t i a l p r o p e r t i e s . I t 
must hav e th e capaci t y o f t ransmit t in g informatio n quickl y 
and efficiently , an d i t b e so  cons t ruc te d tha t t he r e i s eas y 
a c c e s s an d l i t t l e in te r fe renc e t o th e fre e flo w o f v i s i t o r s , 
avoiding congestio n an d confusion . 

Fo r th e physica l movemen t o f people , s eve ra l fac tor s mus t 
be take n int o cons idera t ion : 
1. Th e var iou s physica l c h a r a c t e r i s t i c s an d intel lectua l 

level o f th e v i s i t o r s . Thes e wil l determin e th e degre e 
and for m o f explanatio n r e q u i r e d , th e amoun t o f spac e 
and tim e n e c e s s a r y t o unders tan d th e messag e bein g 
conveyed befor e movin g o n t o th e nex t d i sp lay . 

2 . Th e individualis t i c na tur e o f peopl e i n the i r r e spons e t o 
different form s o f d isp lay s an d the i r subjec t ma t t e r . 

3 . Genera l inquis i t ivenes s o f huma n being s whic h affect s 
both th e provis io n o f support in g information , e i the r 
verba l o r v i sua l , an d th e secur i t y o f th e exhib i t s . 
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A guid e t o th e physica l a r e a requ i rement s ca n b e gaine d fro m 
work don e i n th e Unite d S ta te s b y Henr y Dreyfu s s  i n hi s chec k 
l is t o f huma n dimension s fo r th e workin g p e r s o n . Althoug h thi s 
was pr imar i l y r e s e a r c h e d fo r us e i n th e desig n o f contro l 
panels an d ergonomi e pr inc ip le s behin d th e typ e o f movemen t 
r equ i r ed fo r th e successfu l operat io n o f suc h p a n e l s , ce r ta i n 
of th e dimension s give n wil l b e usefu l i n th e desig n of  d i sp lays , 
exhibition s tand s e t c . 

S tandard displa y heigh t ( s tand) : 36" 
S tandard minimu m widt h o f c o r r i d o r s : 21"-24 " fo r 1  ma n 

48" -54" fo r 2  me n 
108"-120" fo r 3  me n 

Ramps: 1 0 slop e i s optimu m 

Headroom: Allo w 10 % over th e averag e heigh t o f 
ethnic group s usin g fac i l i t i es . 

Visual angle : Allo w 50 o abov e an d 70 o belo w th e averag e 
eye leve l fo r visua l angl e withou t hea d 
movement. 
Allow 3 0 e i the r sid e o f th e cen t ra l sigh t lin e 
for hor izonta l visio n withou t hea d movement . 

Reach r a d i u s : Allo w 4 '0 " fro m secur i t y b a r r i e r t o exhibit , 
even mor e i f th e exhibi t i s cons idere d a  ta rge t 
for thef t o r damage . 

This informatio n i s no t complet e bu t shoul d ac t a s a  guid e t o 
the typ e o f informatio n tha t i s r equ i r e d i n r e g a r d t o huma n 
dimensions i n th e routin g o f peopl e i n limite d s p a c e s , th e 
building o f s t r u c t u r e s t o b e use d fo r pa r t i cu la r function s an d 
the provis io n o f s ecu r i ty . 

The presenta t io n o f exhibit s withi n th e displa y a r ea ( s ) ha s t o 
take int o accoun t no t onl y thes e physica l f ac to r s , bu t a ls o 
the na tura l inquis i t ivenes s o f huma n bein g i n e i the r th e ques t 
for informatio n o r th e novelt y o f seein g o r usin g a  piec e o f 
equipment. An y ite m tha t i s o f a  manipulativ e na tur e o r tha t 
has manipulativ e p a r t s suc h a s keyboa rds , contro l o r ac t iv -
ating but tons , switche s o r l e v e r s o r thos e whic h a r e nois e o r 
light makin g a r e al l l iabl e t o e i the r caus e congestio n aroun d 
the i r displa y a r ea ( s ) o r p re sen t problem s b y the i r l iabili t y t o 
theft, b r e a k a g e , o r caus e o f accident s t o th e u s e r , al l o f 
which des t ro y th e effect ivenes s o f communication . Congest -
ion a ls o mus t b e expecte d i n an y a r e a i n whic h films , 
demonstra t ions e i the r visua l o r phys ica l , a r e takin g plac e o r 
at whic h film , T V o r Radi o in terview s a r e bein g held . 
Knowledge a s t o th e typ e o f v i s i to r i s usefu l i n plannin g bot h 
a c c e s s an d displa y a r e a s an d takin g th e n e c e s s a r y s tep s i n 
providing cer ta i n specia l displa y o r secur i t y f ea tu re s . 

Movement 

Init ial ly, th e manne r i n whic h th e flo w o f v i s i to r s take s 
place i s determine d b y th e exhibit ion/exhibi t p lanner , an d 
the succes s a t whic h i t i s implemente d i n p rac t i c e i s 
dependent upo n hi s o r he r abilit y t o estimat e (1 ) th e numbe r 
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of v i s i t o r s a t an y on e displa y a r e a a t an y one  t ime , (2 ) the i r 
physical an d tim e r equ i r emen t s , (3 ) th e ra t iona l sequenc e o f 
p resen ted informatio n an d (4- ) th e manne r i n whic h i t i s 
actually p r e s e n t e d . 

To hel p i n th e plannin g o f a n exhibi t ion , i t i s f i rs t n e c e s s a r y 
to obtai n a  groun d pla n o f th e tota l a r e a i n whic h th e exhibi t -
ion i s t o tak e plac e an d th e individua l displa y a r e a s 
a l loca ted . I f th e exhibitio n i s t o b e containe d i n th e norma l 
working environmen t ( r e s e a r c h o r t ra in in g establ ishment ) i t 
is mor e importan t t o mak e su r e tha t bot h th e displa y a r e a s an d 
the flo w o f v i s i t o r s a r e planne d i n g r e a t e r detai l tha n i f work -
ing i n a  completel y ope n a r e a o r i f on e i s designin g thes e 
a r e a s fo r th e specifi c purpos e o f th e exhibi t ion . Th e r ea so n 
for thi s i s i n th e fac t tha t t he r e i s a  g r e a t e r chanc e o f havin g 
to adap t a n exist in g a r e a , usual l y use d fo r mor e sedentar y 
u s e s tha n fo r allowin g a  l a rg e numbe r o f peopl e t o move , s top , 
observe an d mov e on  wit h th e minimu m o f effor t an d confusion . 
I r r e g u l a r shape d room s a t th e en d o f n a r r o w , dar k c o r r i d o r s 
and containin g fixe d l abora to r y benche s a r e no t th e bes t 
venues fo r d isplay s o r exhib i t s , bu t n e v e r t h e l e s s p r e sen t 
the typ e o f proble m tha t ha s t o b e solve d b y th e p l anne r . 

An exhibitio n planne d fo r ou t -of -door s ca n b e a  d i s a s t e r i f 
during th e middl e o f th e da y t o r r en t i a l r a i n se t s in , an d the r e 
is n o provis io n mad e fo r a l te rna t iv e fac i l i t i e s . Carefu l 
planning ca n avoi d thi s an d a ls o provid e fo r th e safe , s a t i s -
factory movemen t o f peopl e e i the r a t the i r l e i su r e o r has tene d 
by a n unexpecte d event . 

The questio n o f movemen t i s no t n e c e s s a r i l y confine d t o th e 
exhibition a r e a s only . V i s i t o r s hav e t o a r r i v e an d depar t 
the s i t e . Som e wil l com e b y foot , o the r s b y publi c t r an spo r t 
and o the r s b y pr iva t e c a r , s o de ta i l s o f genera l a c c e s s fo r 
all thes e mus t b e planned . 

Display 

The prim e cons idera t io n i n displa y i s t o p r e sen t th e fact s a s 
they appea r an d i n th e bes t poss ib l e manner . Thes e fact s 
may b e r e p r e s e n t e d a s th e complet e object , a s pa r t o f th e 
object , a s a  collect io n o f whol e object s o r a  collectio n o f 
p a r t s o f ob jec t s . The y ma y involv e movemen t o r a  s e r i e s 
of movement s o r hav e t o b e expose d fro m posi t ion s normall y 
hidden fro m vie w i n e i the r a  s tat i c o r mobil e s i tuat ion . Th e 
facts coul d a ls o b e see n a s graphi c in te rp re ta t ion s o f funct -
ions i n th e for m o f film , s l ide , diagra m o r photograp h 
supported b y spoke n o r v isua l commentary . 

In plannin g th e displa y a spec t , s eve ra l ma t t e r s mus t b e 
cons idered 
1. Doe s th e objec t p r e s e n t al l th e fact s i n i tself ? If  i t d o e s , 

what i s th e bes t wa y t o sho w th e complet e object ? I f i t 
doesn ' t , wha t mus t b e don e i n o r d e r tha t thes e fact s ma y 
be p resen ted ? 

17.4 



2 . Doe s an y objec t r equ i r e additiona l suppor t mater ia l i n 
o r d e r tha t th e fact s ma y b e p resen te d fully ? Fo r 
example, a  compute r coul d b e see n a s a  workin g objec t 
but th e fact s o r functionar y p r o c e s s sti l l remain s hidde n 
i . e . e l e c t r o n i c s . I n thi s c a s e , supportin g mater ia l i n 
the for m o f d iagram s o r workin g model s ma y b e r equ i re d 
in o r d e r tha t th e functio n ca n b e explained . 

3 . Doe s th e objec t r e l y upo n a  sequenc e i n i t s function ? I f 
it doe s the n thi s sequenc e ma y hav e t o b e worke d ou t an d 
displayed accord ingly . 

4 . Wha t sor t o f appea l doe s th e objec t have ? Th e fac t tha t 
a televisio n camer a ma y hav e a  g r e a t e r crow d appea l tha n 
a cemen t mixer , especia l l y i f i t i s i n opera t ion , d ic ta te s 
that specia l displa y fac i l i t i es , a s wel l a s displa y a r e a 
will hav e t o b e provided . 

5 . Migh t th e objec t hav e to o muc h crow d appea l whic h migh t 
r equ i r e ex t r a o r mor e r ig i d secur i t y measu re s ? 

6 . Wha t spac e an d l ight ing,natura l o r a r t i f i c ia l , i s 
avai lable? an d 

7 . Th e amoun t o f tim e allowe d fo r th e p repara t io n o f displa y 
i tems, whic h migh t includ e objec t modification , mode l 
making, supportin g mater ia l p repa ra t io n an d displa y 
assembly . 

The norma l physica l requi rement s o f d is tanc e an d heigh t o f 
viewing mus t a ls o b e take n int o accoun t togethe r wit h th e 
previously mentione d objec t s i z e , appea l , functio n availabl e 
display a r ea ( s ) an d lightin g condi t ions , e i the r na tura l o r 
a r t i f i c i a l . 

In outdoo r si tuation s the r e i s a  dange r tha t th e objec t o f 
display i s see n agains t conflictin g o r confusin g backgrounds . 
This ca n b e avoide d b y th e construct io n an d us e o f s c r e e n s . 

Captions use d i n conjunctio n wit h th e displa y mus t b e v i s ib l e , 
legible an d comprehens ib le , an d onl y contai n enoug h inform -
ation t o b e o f valu e t o th e v i ewer . 

Colour 

The us e o f colou r i n th e displa y mus t b e control le d b y th e 
object . I f th e objec t i tsel f i s highl y co loured , o r contain s 
a s ingle , s t ron g co lour , the n i t s surroundin g displa y colou r 
must b e neu t ra l o r whi te . I f o n th e othe r hand , th e objec t 
contains l i t t l e o r no  co lour , the n a  s t ron g colou r a s a  back -
ground woul d projec t th e objec t a s a  foca l point . 

Be carefu l o f usin g tw o s t ron g colour s toge ther . Red , whe n 
used wit h g ree n o r blu e tend s t o giv e a  ' jazz ' effec t aroun d 
the edges , an d un les s thi s wer e planned , coul d hav e a 
detr imental effec t o n th e displa y a s a  whole . Fo r th e 
r e v e r s e r e a s o n s , avoi d usin g wea k c o l o u r s . Whit e an d 
yellow merg e a s one , an d th e l ighte r shade s o f othe r co lou r s , 
when use d wit h whit e p resen t a  neut ra l effect , sa t isfactor y 
if a  backgroun d i s r e q u i r e d , bu t shoul d no t b e cons idere d fo r 
the presenta t io n o f graphi c images . 
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Certa in c o l o u r s , un les s the y hav e bee n special l y formulated , 
have th e tendenc y t o fade , especia l l y i n s tron g sunlight . Th e 
ability o f colou r t o withstan d thi s i s cal le d 'Ligh t F a s t n e s s ' 
and mos t pain t an d pr int in g in k manufac turer s ca n giv e th e 
information a s t o th e degre e o f Ligh t F a s t n e s s o f an y o f the i r 
p r o d u c t s . 

Lighting 

The effect ivenes s o f displa y can , whe n th e situatio n a l lows , 
be i nc rease d b y th e manne r i n whic h th e displaye d object s a r e 
l i t . Th e us e o f spotl ight s ca n plac e emphasi s o n ce r ta i n 
a r e a s o f th e d i sp lay , espec ia l l y i f th e a r e a s illuminate d 
p resen t th e onl y lightin g an d a r e see n agains t a  blac k o r dar k 
background. 

Flood lightin g ca n b e ver y effectiv e i n p resen t in g a  tota l a r e a 
of l ight . 

With mos t lightin g system s th e facilit y t o introduc e colou r i s 
offered i n th e for m o f ge l a t ines . 

The ligh t t r ansmiss io n p r o p e r t i e s o f ce r t a i n mater ia l i . e . 
ac ry l ic ( P e r s p e x ) ca n b e use d t o g rea t effec t espec ia l l y i n 
the mor e adventurou s d isplay s wher e t ime , planne d invent -
iveness an d financ e a l low . 

The p r o p e r t i e s o f u l t r a -v io le t lightin g i n totall y darkene d 
si tuat ions allo w fo r th e mor e dramat i c us e o f displa y t ech -
n iques , especia l l y i f th e objec t displaye d lend s itsel f b y 
e i ther i t s mate r ia l o f manufacture , i t s us e o r cons t ruc t ion . 

The bac k project io n o f visua l mater ia l coul d b e th e onl y for m 
of lightin g i n an y on e p a r t i c u l a r a r e a o f th e d i sp lay , an d b y 
so, p lace s a  highe r degre e o f emphasi s o n th e informatio n 
d isplayed. 

Any lightin g manufacture r o r con t rac to r ca n giv e informatio n 
rega rd ing th e p r o p e r t i e s o f an y pa r t i cu l a r lightin g syste m t o 
be use d fo r d i sp lay , provide d tha t yo u hav e cons idere d th e 
functional requ i rement s i n lightin g a s a n in tegra l pa r t o f th e 
communication p r o c e s s . 

Construct ion 

Most displa y s i tuat ion s r e q u i r e som e sor t o f const ruct io n 
e i ther t o ac t a s a  s c r e e n t o sepa ra t e th e displaye d object s o r 
a r e a s fro m poss ib l e d i s t r a c t i o n s , a s a  complet e exhibitio n o r 
display a r e a whic h contain s no t onl y th e displa y bu t a ls o 
recept ion an d r e s t faci l i t ie s o r a s singl e displa y uni t s t o b e 
used withi n th e tota l a r e a . 

The complexit y o f const ruct io n i s governe d b y th e typ e o f 
display r e q u i r e d , th e typ e o f object s t o b e d isplayed , th e 
financial l imitation s alway s encountere d an d th e abili t y o f 
the p l a n n e r s , wh o migh t hav e t o buil d i t . 
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The sit e i n whic h const ruct io n i s t o tak e p l ace , o r b e a  pa r t 
of, i s importan t i n decidin g i t s form , fo r ofte n th e improvisa t -
ion o f exist in g fac i l i t i e s , ma te r i a l s an d spac e i s th e govern -
ing fac tor . 

Any cons t ruc t ion , whethe r i t b e designe d an d produce d 
profess ional ly o r non-profess ional l y mus t b e capabl e o f 
(1) allowin g eas y a c c e s s b y th e v i s i t o r , (2 ) bein g s t ron g 
enough t o withstan d constan t u s e , (3 ) providin g th e n e c e s s a r y 
s ecu r i t y , (4- ) conformin g t o th e n e c e s s a r y safet y an d fir e 
regula t ions tha t ma y b e i n force , (5 ) eas e o f manufactur e an d 
e rec t ion an d (6 ) bein g withi n th e budge t o f th e organis in g body . 

If a n exhibitio n i s a  r egu l a r event , i t ma y b e a n econom y t o 
purchase ready-mad e displa y s c r e e n s o r modula r unit s tha t 
a r e eas y t o e rec t an d s tor e an d flexibl e enoug h t o sui t mos t 
n e e d s , an d woul d a ls o avoi d th e necess i t y o f re - th inkin g an d 
making fo r eac h event . 

If th e displa y i s t o b e t r a n s p o r t e d , i t mus t b e capabl e o f bein g 
assembled an d d i s -as semble d eas i l y an d b e containe d i n s tron g 
c r a t e s fo r t r a v e l . I n th i s c a s e , th e l ightnes s o f construct io n 
is a n advantag e i f th e strengt h facto r ca n b e worke d out . 

Signing an d captionin g 

An a s ai d t o th e smoot h flo w o f v i s i t o r s , i t i s essen t ia l tha t 
both th e signin g an d th e captionin g o f display s i s c l e a r , 
concise an d eas y t o under s t and . 

People mus t kno w th e wa y in , th e wa y roun d an d th e wa y out , 
and b e encourage d b y th e exhibitio n layou t t o confor m t o th e 
ins t ruc t ions displaye d a s s igns . 

Captions shoul d b e o f a  s iz e tha t doe s no t in te r rup t visio n o f 
the displaye d objec t an d contai n enoug h informatio n t o sui t 
the requ i rement s o f th e v iewe r an d b e o f a  type - s i z e tha t i s 
legible fro m a  dis tanc e o f abou t fiv e feet . 

Ready-made le t te r in g ca n b e bough t i n th e for m o f cut-ou t 
l e t t e r s mad e o f c o r k , polys tyren e o r on e o f th e dr y t r ans fe r 
systems tha t r equ i r e l i t t l e p r ac t i c e i n applying . Th e advant -
age o f th re e dimensiona l le t te r in g i s tha t i t ca n b e coloure d 
to sui t th e displa y colou r schem e an d ha s poss ib i l i t i e s wit h 
r e spec t t o ligh t an d shad e whe n use d i n displa y l ighting . 

If c i rcumstance s dictat e tha t yo u mus t produc e you r ow n 
l e t t e r ing , t r y an d choos e a  simpl e 'styl e tha t i s eas y an d 
quick t o dra w an d possibl y cu t -ou t . I f a  propor t ionat e gri d 
is draw n u p o n grap h p a p e r , the n i t i s eas y t o sca le -u p 
le t te r ing o f a  siz e tha t yo u r e q u i r e . Th e finishe d drawing s 
can the n e i the r b e cut-ou t fro m cardboar d o r hardboar d o r 
painted d i rec t l y ont o th e faci a o r displa y pane l . 

Any co lour s chose n mus t b e don e so  wit h a  vie w t o legibi l i ty , 
especia l ly i n th e cas e o f d i rec t iona l o r warnin g s igns , an d 
must b e displaye d i n a  prominen t posi t ion , abov e hea d height , 
but no t to o high . 
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Resea rch don e i n th e desig n o f motorwa y sign s i n th e Unite d 
Kingdom prove d that , con t ra r y t o popula r belief , al l capita l 
l e t t e r s a r e mor e difficul t t o r ea d tha n i f word s s ta r t wit h a 
capital an d us e l o w e r - c a s e fo r th e r e s t o f th e l e t t e r s . I t 
might b e born e i n min d whe n designin g you r s i g n s . 

Planning 

Exhibit ions an d Ope n Day s d o no t jus t happen , an d a r e no t 
merely p re t t y d isplay s an d gimmick y gadge t s . I f exhibition s 
and ope n day s a r e t o achiev e the i r p u r p o s e , a  g rea t dea l o f 
thought mus t a ls o b e d i rec te d a t a n ea r l y stag e t o th e planning . 
Fo r thi s p u r p o s e , a  plannin g committe e shoul d b e convene d 
with va r iou s T a s k F o r c e s delegate d t o dea l wit h specifi c 
a spec t s o f th e planning . 

Fixing th e dat e an d venu e mus t b e th e f i r s t dec i s ion : 

- Wil l th e d e s i r e d audienc e b e l e s s bus y a t tha t time ? 
- I s th e weathe r a t th e tim e sui table ? 
- I s t h e r e a  c l a s h wit h o the r events ? 
- Ca n i t b e fitte d i n wit h o the r event s t o sav e o n t ravel l ing ? 
- Wil l i t b e convenien t fo r a  d igni ta r y t o ope n o r at tend ? 

Planning Tas k F o r c e s shoul d b e forme d t o cove r th e fol low -
ing a s p e c t s : 

F inance 
- t o e n s u r e sufficien t fund s 
- t o budge t fo r th e va r iou s item s o f expendi tur e 
- t o decid e on  d i sbursemen t o f fund s 
- t o accoun t fo r expendi tur e 

Exhibits 
- t o decid e o n them e an d forma t 
- t o decid e o n exhibi tor s 
- t o engag e graphi c d e s i g n e r s an d photographer s 
- t o approv e plan s 
- t o a r r a n g e mannin g o f exhibit s 

Publ icat ions an d Publ ic i t y 
- t o decid e o n advanc e publici t y 
- t o a r r a n g e publicat ion s an d suppor t l i t e r a t u r e 
- t o l i a i s e wit h p r e s s , r ad i o an d te levis io n 
- t o a r r a n g e specia l viewin g fo r publici t y peopl e 
- lape l badge s fo r official s an d v i s i t o r s 
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Site Plannin g 
- t o al locat e spac e fo r exhib i t s , bear in g i n min d th e 

traffic flo w requ i r e d 
- t o ensur e provis io n o f differen t kind s o f faci l i t ie s 

Workshop fo r quic k r e p a i r s 
Cater ing 
Toi le ts 
Car parkin g 
Film showin g 
L e c t u r e s 
F i r s t ai d an d r e s t room s 
Public a d d r e s s system s 
P r e s s a r rangement s 
S e r v i c e s -  Wate r 

E lec t r i c i ty 
Gas 
Telephone 
Secur i ty 

Staffing 
- Guide s a t s t r a teg i c point s 
- Mannin g o f exhibit s an d demonstra t ion s 
- Attendant s a t ca r pa r k 
- Cater in g a r rangement s 
- Centra l Enqui r ie s an d Informatio n des k 

The Plannin g Committe e shoul d a ls o giv e considerat io n t o 
separa te showing s fo r specia l aud iences , suc h a s school -
ch i ld ren , a s wel l a s fo r th e p r e s s an d othe r publicit y agents , 

Farm Walks , Fac to r y Inspec t ions , an d Demonstrat ion s 

Spec ia l problem s a r i s e wit h on - s i t e an d outsid e demonstrat ion s 
and exh ib i t s : 
T r a n s p o r t 

- s t ra w bale s o r g ra i n sack s o n l o r r i e s an d t r a c t o r t r a i l e r s 
- b icycle s 
- coache s 

Displays 
- s turd y an d wea ther -proo f 
- s iz e o f le t te r in g an d graph ic s 

Size o f V i s i t o r s ' Group s 
Public a d d r e s s system s 

- por tab l e type s 
- hand-f re e microphone s 
- quest ion s o r comment s fro m v i s i t o r s 

Al ternat ive o r supplementar y indoo r programme s 
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P r e s s an d publicit y a r rangement s 

The firs t decis io n i s whethe r t o t r y t o in t e res t th e genera l 
public i n you r event . I f th e answe r i s y e s , yo u mus t wor k 
with th e media . Nominat e a  p r e s s office r an d spokesman , 
and kee p hi m full y informe d o f al l p l a n s . H e wil l contac t 
the ed i to r s an d r e p o r t e r s , bot h t o a t t r ac t the i r i n t e r e s t i n 
advance an d t o a s c e r t a i n the i r r e q u i r e m e n t s . 

Journal i s t s a r e bus y people : giv e the m plent y o f no t i ce . 
Journa l i s t s a r e no t spec ia l i s t s i n you r fiel d o f work : hel p 
them t o unders tan d i t , an d t o sympathis e wit h i t . 

T r e a t the m a s valuabl e p a r t n e r s i n a  p r o c e s s o f publi c 
educat ion. Prov id e a s muc h informatio n a s poss ib l e i n 
advance , i f poss ib l e i n wr i t te n form : i f n e c e s s a r y , as k th e 
p r e s s no t t o publis h informatio n unti l a n agree d d a t e . 

Give the m a  chanc e t o as k ques t ions , t o mee t th e peopl e wh o 
take th e d e c i s i o n s . 

Remember, new s mean s ne w th ings : s ta l e new s i s u s e l e s s . 

E n s u r e tha t , i f newspaperme n nee d t e l ephones , t h e r e a r e te l e -
phones :  i f camerame n nee d l i g h t s , tha t t h e r e a r e l ight s :  i f 
r ad io peopl e nee d a  quie t room , a  quie t roo m i s ava i l ab le . 

Always as k th e medi a peopl e wha t the y need , an d d o you r bes t 
for them . The y wil l r e p a y yo u wit h a  fa i r an d accu ra t e s t o r y . 
Your i n t e r e s t s an d th e i n t e r e s t s o f th e medi a a r e th e same : t o 
te l l th e t ru t h c l e a r l y . 

Work wit h th e media , no t agains t them . The y wil l pa y yo u back . 

Working Chec k Lis t 

Type o f event : Exhibitio n 
Open Da y 
Display withi n a  confe rence , exhibitio n etc . 

Theme o f event : Indus t r ia l 
Scientif ic 
Domestic 
Genera l In t e res t 

Space ava i l ab le : Indoor s 
Outdoors 
Both 

Venue: ' In-House ' (A t t ra in in g o r r e s e a r c h 
cen t re e t c . ) 

Trave l l ing (Nationally ) 
Trave l l ing (Internat ional ly ) 
Other 
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Type o f Exhibi t : 

Type o f Audience : 

Feedback: 

S e r v i c e s 

Information: 

Fac i l i t i e s : 

Budget: 

Publici ty: 

L a r g e 
Small 
Demonstra t ive (S ta t ic ) 
Demonstrat ive (Mobile ) 
Audience opera te d 
Mechanical 
E l ec t r i c a l 
Genera l includin g al l o f th e abov e 
Pro fess iona l (i n subjec t o f exhibition ) 
P ro fes s iona l (genera l ) 
Educated 
Non-educated 
Rura l 
Urban 
Genera l 
Is t he r e an y profess iona l /publ i c feedbac k 
from th e exhibitio n r e q u i r e d i n th e for m o f 
gene ra l r e s e a r c h r ega rd in g th e us e o r 
r eac t ion t o th e exh ib i t s , s a l e s information , 
census e tc ? 
Water 
E lec t r i c i ty 
Gas 
Telephone 
Secur i ty 
Is t he r e an y informatio n regard in g 
va r ious o r al l o f th e exhibit s r equ i re d 
to b e mad e avai labl e t o th e public ? 
Is i t intende d t o us e par t o f th e exhibi t 
for en ter ta in in g purpos e o r a s a  P r e s s 
Room? I f s o wha t faci l i t ie s a r e bein g 
offered? 
What i s th e exten t o f th e financia l 
r e s o u r c e s avai lable ? 
P o s t e r s 
Handbills 
P r e s s , Radi o o r T V coverag e o r 

adver t i s ing 
Anticipated number s : L a r g e 

Small 
Unknown 
(This informatio n i s r e q u i r e d fo r th e 

product ion o f cata logue s o r o the r 
informative items ) 

Any spec ia l r equ i remen t no t include d i n th e abov e l i s t mus t b e 
cons ide red i n o r d e r tha t th e fulles t poss ib l e us e i s mad e o f 
planning t ime , financ e an d gene ra l effectivenes s o f th e exhibi -
t ion . 

Bibl iography: Dreyfuss , Henr y (1960 ) Th e measur e o f man . 
Whitney L i b r a r y o f Des ign , Ne w York . 
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18 INFORMATIO N S Y S T E M S I N SCIENC E AN D TECHNOLOG Y 

C D  Knee 

Scientific knowledge  has  grown  to  such  an  extent  that 
personnel must  specialise  in  order  to  be  competent.  To  gain 
access to  the  knowledge  of  others,  specialist  information 
stores, that  is,  libraries,  documentation  centres,  archives 
and data  banks,  have  been  developed.  The  function  and  role 
of such  stores  are  examined,  and  the  cost  and  time  savings 
involved in  the  use  of  secondary  information  sources  and 
services outlined . Dependenc e on  exogenous  sources  should 
be avoided  by  the  development  of  indigenous  information 
systems and  technological  capability. 

We ca n probabl y t r a c e th e growt h o f th e informatio n compo -
nent i n scienc e an d technology , whic h ha s becom e s o eviden t 
in recen t y e a r s , t o th e economis t Ada m Smit h writ in g hi s 
book "Th e Wealt h o f Nat ions " i n 1776 . I t i s sai d tha t Smith , 
observing p r a c t i c e s i n a  pi n makin g factory , foun d tha t i f 
manufacturing opera t ion s wer e spli t betwee n w o r k e r s s o tha t 
each develope d ski l l s i n a  specifi c a r e a , th e outpu t o f th e uni t 
as a  whol e i n c r e a s e d . An d s o develope d th e concep t o f 
division o f l abour , unti l toda y w e fin d tha t no t onl y hav e th e 
majority o f people , includin g s c i e n t i s t s , becom e highl y 
spec ia l i sed , bu t tha t th e volum e o f tota l scientifi c knowledg e 
has grow n t o suc h a n exten t tha t no  on e perso n coul d possibl y 
be competen t i n mor e tha n one  o r tw o field s anyway . 

However , i t i s r a r e tha t a  developmen t projec t i s s o spec ia l -
i s e d . Guyan a i s developin g i t s hydropowe r potentia l i n th e 
Upper Mazarun i a r e a , an d th e projec t ca l l s o n ski l l s i n 
geology, engineer ing , f o r e s t r y , f i s h e r i e s , anthropology , 
e t c . Thu s th e nee d fo r communicatio n amon g s c i e n t i s t s , 
and betwee n sc ien t i s t s an d admin i s t r a to r s , dec is ion-maker s 
and th e publi c i s vi tal l y important . 

Even fo r th e sc ient is t t o kee p himsel f ab rea s t o f advance s 
in hi s ow n field , un les s i t i s excess ive l y spec ia l i sed , i s a 
time consumin g an d inefficien t b u s i n e s s . Becaus e o f thi s 
t he re ha s a r i s e n a  deman d fo r specia l i se d informatio n 
s e r v i c e s an d spec ia l i se d informatio n pe r s onne l . 
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The traditiona l stor e o f informatio n i s th e l ibrary . Her e 
reference materia l an d th e result s o f pas t wor k ar e stored . 
It i s i n th e librar y tha t th e researc h worke r wil l discove r th e 
state o f hi s a r t , a  necessar y startin g poin t fo r an y furthe r 
work. A n enquire r wit h a  particula r bibliographi c referenc e 
approaching a  wel l organise d l ibrary , wil l soo n know , 
through th e catalogue , whethe r o r no t tha t particula r boo k i s 
held, an d i n som e cases , i f not , wher e h e wil l b e abl e t o fin d 
it . However , th e l ibrar y wil l rarel y approac h th e use r t o 
encourage hi m t o us e informatio n sources , i t i s mor e frequentl y 
left t o th e potentia l use r t o tak e th e initiativ e an d see k 
information. Unfortunately , i t i s ofte n foun d tha t th e potentia l 
user an d beneficiar y o f scientifi c informatio n i s no t alway s 
aware o f it s value , an d ma y wel l tak e decision s o r star t a 
research projec t base d o n insufficien t information . Afte r all , 
is i t no t mor e attractiv e t o man y t o carr y ou t researc h o n 
for example , th e us e o f mangrov e bar k fo r tanning , tha n t o 
read somebod y e lse ' s wor k o n th e sam e subject . Thi s i s 
not t o sa y tha t furthe r wor k o n th e sam e topi c i n th e ligh t o f 
changed environmenta l condition s shoul d no t tak e place , bu t 
that th e worke r shoul d b e a s fa r a s possibl e awar e o f wor k 
done i n th e sam e fiel d an d tak e cognizanc e o f i t . 

A secon d characteristi c o f th e l ibrar y informatio n syste m i s 
that ther e i s ver y l i t t le , i f any , processin g o f th e informatio n 
contained i n th e s tore . Tha t i s , a  particula r boo k o r articl e 
will b e classifie d an d catalogued , an d an y enquire r i n tha t 
field wil l b e referre d t o th e book , bu t no  attemp t i s mad e t o 
abstract th e informatio n containe d therein , o r t o provid e 
more tha n tw o o r thre e acces s point s i n th e system . Becaus e 
of thi s fact , I  wish t o temporaril y renam e th e l ibrai y a 
"bibliographic storag e an d retr ieva l system " i n a n attemp t 
to clarif y som e o f th e confusio n tha t ofte n surround s th e 
terms "l ibrary" , "documentatio n centre" , "databank" , e tc . 
That i s , th e l ibrar y syste m i s geare d primaril y t o th e 
retr ieval o f specifi c documents , an d t o comparativel y broa d 
subject a r e a s , rathe r tha n t o th e retrieva l o f specifi c informa -
tion i n respons e t o a  specifi c request . 

It i s th e documentatio n centr e whic h aim s t o carr y ou t thi s 
latter function . Therefore , I  wish agai n temporaril y t o r e -
name th e documentatio n centr e a n "informatio n storag e an d 
retrieval system" . Clearly , th e averag e universit y o r publi c 
l ibrary coul d no t attemp t t o provid e eigh t o r te n acces s point s 
to eac h documen t i t holds , no r t o abstrac t th e informatio n 
contained i n these . Becaus e a  documentatio n centr e aim s t o 
do jus t this , i n a n attemp t t o giv e specifi c answer s t o specifi c 
requests , i t follow s tha t it s coverag e mus t b e curtaile d an d 
more specialised . Becaus e o f thi s specialise d nature , th e 
documentation centre , o r informatio n storag e an d retrieva l 
system, wil l no t serv e a  wid e cros s sectio n o f u s e r s . It s 
role i s les s th e developmen t o f cultura l an d educationa l 
standards, a s i s generall y th e cas e i n l ibrar ies , bu t mor e 
the suppor t o f professiona l work . A  documentation centr e ma y 
serve a n industr y o r eve n on e larg e organisation . A s a n 
example, th e Nationa l Scienc e Researc h Counci l o f Guyan a i s 
currently creatin g a  Documentatio n Centr e fo r loca l agricul -
tural researc h t o dra w togethe r an d mak e availabl e informa -
tion produce d by  variou s agencie s i n thi s field . 
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An eve n mor e specia l ise d se rv ic e i s provide d b y th e dat a bank , 
or followin g ou r nomencla ture , a  "dat a s torag e an d r e t r i eva l 
sys tem" . I n bot h a  l i b r a r y an d a  documentatio n c e n t r e , th e 
use r i s provide d wit h a c c e s s t o information , althoug h a t 
different l eve l s , wherea s i n th e dat a ban k th e enqui re r i s 
p resen ted wit h informatio n fo r d i rec t u s e . Th e informatio n i s 
broken dow n s o tha t n o furthe r p rocess in g i s general l y requi re d 
Again. suc h a  se rv ic e i s a  suppor t t o professiona l w o r k e r s , 
and it s cul tura l an d educationa l contr ibut ion , whic h figure d 
so prominentl y i n th e l ib ra ry . i s negl igible . 

As a n example , th e Minis t r y o f Agricul tur e i n Jamaic a ha s 
es tabl ished a  Dat a Ban k an d Evaluatio n Division . Th e objec t 
of thi s unit , a s I  unders tan d it , i s t o evaluat e th e var iou s 
agr icu l tu ra l p ro jec t s an d programme s o f thi s i s land . On e o f 
its fou r branche s i s th e Dat a Collectio n an d S ta t i s t i c s Branch , 
respons ib le fo r ca r ry in g ou t sampl e s u r v e y s , collectin g dat a 
from th e i s land ' s var iou s P a r i s h e s , analysin g dat a an d produc -
ing indice s an d t a b l e s . Suc h informatio n i s vita l t o th e 
evaluation o f pro jec t s an d p rogrammes . Th e nee d fo r pr imar y 
data fo r plannin g purpose s i s undeniable , bu t unfortunatel y thi s 
need i s no t alway s give n ful l a t tent ion . A  uni t suc h a s th e on e 
outlined abov e shoul d g o a  lon g wa y t o satisf y th e need . 

A wor d finall y abou t a r c h i v e s . Th e a rch ive s ma y b e define d 
as a  collectio n o f document s whic h becaus e o f thei r economical , 
h i s t o r i ca l , adminis t ra t ive , lega l o r cul tura l importanc e hav e 
been selecte d fo r permanen t p r e s e r v a t i o n . Her e th e emphasi s 
is o n a  p r e s e r v a t i o n . Althoug h th e a rch ive s hav e a  functio n 
as a  provide r o f information , whic h wil l b e enhance d i n th e 
absence o f mor e specia l ise d s e r v i c e s , th e functio n o f p r e s e r -
vation shoul d com e f i r s t . Th e a rch ive s r o l e , t he re fo re , i s 
not s o muc h a s a  suppor t t o profess iona l work , a s i n th e cas e 
of documentatio n cen t r e s an d dat a banks , bu t mor e i n th e 
cul tura l field . Th e nationa l a rch ive s a r e , o r shoul d be , th e 
collect ive memor y o f th e natio n -  th e uni t whic h t r a c e s th e 
na t ion ' s p r o g r e s s . it s fa i lure s an d it s achievements . 

To summaris e th e function s an d ro l e s o f th e type s o f informa -
tion s e r v i c e s , w e ma y consul t th e followin g diagram , wher e 
a c r o s s indicate s pr imar y importance , an d a  c i rc l e denote s 
secondary impor tance . 
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FUNCTION 

Preservation 
Access 
Communication 
Use 

ROLE 

Culture 
Education 
Support o f 
professional wor k 

Archives 

X 

0 
0 
0 

X 

0 

0 

Library 

0 
X 

0 
0 

X 

X 

0 

Documentation 
Centre 

0 
X 

0 
0 

0 
0 

-X 

Data 
Bank 

0 
0 
0 
X 

0 

X 

The abov e fou r type s o f specia l i s t unit s wil l compris e th e 
components o f a  scienc e an d technolog y informatio n sys tem . 
Just ho w thes e component s a r e linke d t o c r ea t e th e Nationa l 
System i s problemati c an d wil l b e cons idere d a t a  l a te r stag e 
by othe r s p e a k e r s . 

The volum e o f worl d l i t e r a tu r e ha s grow n t o suc h a n exten t 
that eve n a  specifi c r eques t wil l genera t e mor e informatio n 
than i s genera l l y r equ i r e d t o solv e th e proble m a t hand . T o 
scan thi s informatio n an d selec t tha t whic h i s mos t re levan t 
and importan t i s tim e consuming . T o overcom e thi s problem , 
the re hav e bee n c rea te d va r iou s secondar y informatio n source s 
and s e r v i c e s . B y secondar y i s mean t th e t ransformatio n o f 
the pr imar y o r or igina l documents , int o a  for m mor e easi l y 
and quickl y ass imi la ted . Suc h secondar y form s a r e indexes , 
a b s t r a c t s an d b ib l iograph ies . 

An inde x o f publicat ion s wil l l is t document s an d provid e a 
number o f a c c e s s point s t o eac h r e f e r e n c e , throug h a n 
alphabetical l i s t o f d e s c r i p t o r s an d a u t h o r s . Suc h r e f e r e n c e s , 
although givin g ful l bibl iographi c d e s c r i p t i o n s , ma y o r ma y 
not b e accompanie d b y a b s t r a c t s . A n abs t r ac t i s essen t ia l l y 
a condensatio n o f a  p r imar y document . A n informativ e 
abs t r ac t attempt s t o summaris e th e informatio n containe d i n 
the or igina l an d i s commonl y use d i n connectio n wit h re la t ive l y 
short a r t i c l e s , suc h a s a r e foun d i n scientifi c j o u r n a l s . A n 
indicative a b s t r a c t , o n th e othe r hand , i s commonl y use d fo r 
more voluminou s work s wher e a  factua l abs t r ac t i s no t p r a c -
t i ca l , an d aim s t o giv e a n indicatio n o f th e conten t only . I n 
the f i rs t cas e th e abs t r ac t ma y provid e th e u s e r informatio n 
r e q u i r e d , whils t i n bot h c a s e s th e r e a d e r wil l kno w whethe r 
or no t th e or igina l i s r e l e v a n t . 
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The thir d secondar y for m whic h wa s mentione d i s th e biblio -
graphy. Thi s i s a  lis t o f document s o n a  pa r t i cu la r topic , 
by a  pa r t i cu la r au thor , fro m a  pa r t i cu la r country , e t c . , 
giving sufficien t deta i l s fo r r e t r i eva l fro m a  l i b r a r y . A 
bibliography wil l giv e th e u s e r a n ide a o f th e volum e o f 
l i t e r a tu re ava i lab le , plu s a n ide a o f coverag e fro m th e t i t l e s . 
However , th e informatio n containe d withi n th e a r t i c l e canno t 
be a s s e s s e d a s i t ca n wit h a n a b s t r a c t . 

Secondary s e r v i c e s , tha t i s th e disseminatio n o f informatio n 
in abov e forms , a r e provide d b y severa l specia l is t documen -
tation c e n t r e s . Abstrac t journal s an d indexe s a r e general l y 
cu r ren t awarenes s s e r v i c e s . Tha t i s , the y summaris e infor -
mation tha t i s cu r ren t l y bein g genera te d i n a  pa r t i cu la r field , 
from whic h th e u s e r ma y b e informe d an d ma y selec t pa r t i cu la r 
a r t i c l e s o f i n t e r e s t . Th e sam e agencie s wil l a ls o provid e 
r e t rospec t ive s ea r che s on  a  pa r t i cu la r topi c fro m pas t cur ren t 
awarenes s publ ica t ions , c r ea t e specia l is t bibl iographie s an d 
may possibl y suppl y copie s o f th e o r ig ina l . A  secon d serv ic e 
which w e ma y identif y i s SD I o r Select iv e Disseminatio n o f 
Information. Suc h a  se rv ic e wil l hav e wha t a r e know n a s 
u s e r profi le s fo r it s c l ient s whic h desc r ib e th e fiel d o f 
in te res t o f th e u s e r an d th e exac t typ e an d for m o f informa -
tion whic h tha t clien t r e q u i r e s . An y informatio n whic h fulfill s 
the requi rement s o f th e profil e a r e the n sen t t o th e clien t i n 
e i ther a  pr imar y o r secondar y form . 

The advantage s o f secondar y source s an d se rv ice s a r e thos e 
of tim e an d expense . Tim e i s save d becaus e th e u se r i s save d 
the tim e o f scannin g journal s an d monograph s t o infor m himsel f 
of wor k tha t ha s gon e o n i n th e pas t an d wor k tha t i s current l y 
being under taken , a s wel l a s , i n som e c a s e s , th e tim e o f 
ext rac t ing informatio n fro m th e pr imar y document . Expens e 
is saved , no t onl y b y tim e saving , bu t als o b y th e fac t tha t 
the secondar y s e rv i ce s a r e re la t ivel y inexpensiv e i n relat io n 
to th e document s the y r e p r e s e n t . I t i s als o cheape r t o t r a n s -
late a n abs t rac t r a t h e r tha n th e ful l a r t i c l e , whic h ma y no t b e 
actually r e q u i r e d . A  l i b r a r y ca n n o longe r hop e t o cove r 
world l i t e ra tu r e i n a  pa r t i cu la r subject . Th e optima l s t ra teg y 
for l ib ra r y development , t he r e fo re , woul d see m t o b e a 
collection o f basi c text s o n th e subjec t concerned , backe d 
up b v abs t r ac t journa l s an d othe r cu r ren t awarenes s s e r v i c e s , 
and a  vigorou s follow-u p actio n i n o rde r t o bes t satisf v u se r 
r equ i r emen t s . 

Implicit i n th e abov e recommendatio n tha t l i b r a r i e s an d in -
dividual u s e r s o f informatio n shoul d ut i l is e secondar y source s 
and s e r v i c e s , i s th e assumptio n tha t no * nation ca n b e self -
sufficient i n scientifi c an d technologica l information . W e 
r e a l i s e , o f cours e tha t th e informatio n generate d i n a  par t i cu la r 
country h a s , o r ough t t o have , g r e a t e r re levanc e t o develop -
ment tha n informatio n generate d outsid e th e count ry . Indeed , 
no amoun t o f informatio n o n managemen t technique s an d o n 
technology fro m abroa d ca n mak e u p fo r th e lack  o f loca l data : 
population f igures , agr icu l tu ra l product ion , d i r ec to r i e s o f 
o rgan i sa t ions , e t c . 
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The Nationa l Scienc e Counci l o f Canad a es t imate s tha t 98% 
of th e world s scientifi c an d technologica l activit y i s c a r r i e d 
on outsid e tha t count ry . Wit h a  I975-7 6 budge t o f 
C $ I 9 3 , 2 0 I , 0 0 0 i t r e q u i r e s l i t t l e though t t o conclud e tha t th e 
contribution oí  Caribbea n t e r r i t o r i e s individually , an d 
possibly col lect ively , t o worl d scientifi c activit y i s l e s s tha n 
2%. 

T h e r e f o r e , althoug h loca l informatio n i s o f paramoun t 
importance an d effort s shoul d b e mad e t o o r g a n i s e , mak e 
available an d exploi t t h i s , w e canno t depen d o n i t a lone . W e 
have a l read y see n tha t t o cove r worl d l i t e r a tu r e i n pr imar y 
form i n jus t on e sec to r o f th e econom y i s vir tual l y a  financia l 
impossibi l i ty . Onl y nat ion s wit h a  vas t deman d fo r th e 
l i t e r a t u r e coul d possibl y affor d i t . Suc h a  situatio n i s no t 
the cas e i n mos t c o u n t r i e s . Th e onl y solutio n woul d see m t o 
be t o combin e th e man y sca t t e re d u s e r s i n o r d e r t o c r ea t e 
sufficient deman d t o reduc e th e pe r bi t cos t o f informatio n t o 
an economica l leve l ; tha t i s , t o c r e a t e a n internat iona l 
sys tem. 

However , c a r e shoul d b e take n i n c rea t in g suc h system s tha t 
the cu r r en t technologica l dependenc e o f th e majorit y o f th e 
wor lds nat ion s i s no t merel y t ransforme d int o a n informatio n 
dependence . Wit h th e adven t o f ERT S -  th e Ear t h Resourc e 
Technology S ta te l l i t e , suc h a  possibi l i t y i s no t to o remote . 
At th e sam e tim e a s c rea t in g a  mechanis m fo r proble m solvin g 
through th e exper ienc e o f indus t r ia l i se d c o u n t r i e s , th e 
capaci ty fo r indigenou s proble m solvin g mus t b e developed . 

It i s no t th e functio n o f thi s p resenta t io n t o dea l wit h in te rna -
tional informatio n system s bu t a  fe w comment s a r e i n o r d e r . 
F i r s t l y , th e in terna l organisat io n o f th e nation s informatio n 
production i s n e c e s s a r y befor e par t ic ipat io n i n a n in ternat ion -
al syste m i s p o s s i b l e . On e agenc y mus t b e respons ib l e fo r 
making th e nationa l input , an d mus t b e awar e o f al l loca l 
publicat ions i n th e fiel d i n ques t ion . Fo r Guyan a t o mak e a n 
input int o AGRI S -  th e internat iona l informatio n syste m fo r 
the agr icu l tu ra l sc ience s an d technolog y -  al l agencie s 
involved i n r e s e a r c h i n a g r i c u l t u r e , fo res t r y an d f i sher ie s 
must notif y th e nationa l inpu t cen t r e o f al l i t s publ ica t ions . 
Of c o u r s e , suc h a n inpu t cen t r e woul d se rv e th e dua l functio n 
of servin g loca l w o r k e r s wit h loca l information . 

Secondly, a n in ternat iona l syste m depend s fo r i t s effective -
n e s s o n th e quantit y an d qualit y o f th e loca l input . Althoug h 
t ra ining c o u r s e s a r e avai labl e fo r t echn ic ians , th e scop e 
for miscataloguin g o r fo r differin g in te rpre ta t io n o f subjec t 
mat ter i s g r e a t , thereb y lessenin g th e accurac y an d effect -
iveness o f th e fina l p roduc t . 

T h e r e f o r e , un les s th e informatio n availabl e i n internat iona l 
systems i s t o b e predominantl y fro m th e wealth y na t ions , wit h 
the resu l tan t danger s o f dependency , th e Thi r d Worl d mus t 
improve the i r in terna l informatio n channel s so  tha t individua l 
count r ies wil l becom e awar e o f technologica l a l t e r n a t i v e s . 
One natio n whic h ha s r ea l i s e d thi s fac t i s India , an d the r e i s 
cu r r en t ly n o difficult y i n acquir in g informatio n o n India n 
technology. 
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To roun d of f thi s introductio n t o informatio n sys tems , I  woul d 
s t r e s s th e nee d fo r informatio n a s a  facto r o f product ion , t o 
rank alongsid e th e t radi t iona l fac tor s o f land , labou r an d 
cap i t a l . Onc e one  move s ou t o f subs is tenc e a g r i c u l t u r e , fo r 
example, on e r e q u i r e s informatio n o n th e s o u r c e s , p r i c e an d 
cos t -e f fec t iveness o f inputs ; o n optima l productio n technique s 
and informatio n o n market in g o f th e p roduce . I  woul d mak e a 
plea fo r sc ien t i s t s t o r e a l i s e th e valu e o f thi s productio n 
factor an d c r e a t e a  deman d fo r i t . I  woul d encourag e thos e 
respons ib le fo r th e disseminatio n o f informatio n t o activel y 
market the i r commodit y an d as k th e power s tha t b e t o giv e u s 
the r e s o u r c e s an d tool s t o c r e a t e nationa l informatio n system s 
to fur the r nat iona l developmen t an d independence . 
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19 INTERNATIONA L INFORMATIO N SYSTEM S 

M N  G  A  Khan 

Introduction 

A major developmen t i n th e fiel d o f scientifi c informatio n i n 
recen t y e a r s ha s bee n th e emergenc e o f a  ne w kin d o f 
s e rv i ce s -  th e Internat iona l Informatio n Sys tems . I n th e 
p a s t , mos t informatio n system s hav e bee n organize d nation -
ally b y scientifi c soc ie t ie s o r governmen t agenc ie s . 
Chemical Abst rac t i s produce d b y th e America n Chemica l 
Soc ie ty , Bulleti n Signalet iqu e b y th e Centr e Nationa l d e 
Recherche Scient i f ique . Thes e opera t ion s a r e e i the r 
heavily subsidize d o r the y mus t cove r the i r cos t b y chargin g 
high subscr ipt io n r a t e s . Als o wit h th e adven t o f th e informa -
tion explosion , mos t suc h cen t ra l ize d s e rv i ce s a r e exper ienc -
ing increas in g difficult y i n acquir in g th e re levan t mater ia l 
from al l ove r th e worl d an d announcin g i t soo n afte r publica -
t ion. 

Internat ional Informatio n System s 

To obviat e th e difficultie s mentione d above , th e ide a o f 
internat ional informatio n system s hav e bee n conceived . Th e 
key feature s o f a n U N internat iona l informatio n syste m include : 

1. decent ra l iza t io n o f th e tas k o f identifyin g an d 
record ing informatio n a s i t i s produced , eac h 
nation (o r region ) bein g respons ib l e fo r repor t in g 
what i s produce d i n i t s ow n t e r r i t o r y ; 

2 . cen t ra l ize d mergin g o f mater ia l r epor t e d b y 
the differen t inpu t c e n t r e s , th e tas k bein g 
performed i n a n internat iona l agenc y throug h 
internat ional financing ; 

3 . outpu t product s ta i lo re d t o th e need s o f 
advanced inst i tut ion s wit h compute r fac i l i t i es , 
as wel l a s pr inte d indexe s tha t ca n b e use d b y 
inst i tut ions withou t suc h faci l i t ie s an d b y 
individual s c i en t i s t s ; ' 

4 . back-u p se rv ic e o f microfiche s t o ensur e 
availabil i ty o f t ex t s ; 

5 . provis io n t o purchas e product s i n loca l 
c u r r e n c y ; an d 

6 . internat iona l management . 

Seve ra l suc h system s a r e a t p resen t i n the i r differen t s tage s 
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of development . 

UNISIST: Worl d Scientifi c an d Technica l Informatio n 
Sys t ems , UNESCO , P a r i s 

UNISIST i s cons idere d t o belon g t o th e macro -ca tegor y o f 
information system s i n tha t i t doe s no t d i rec t l y provid e 
information. I t d o e s , however , provid e n e c e s s a r y tool s 
and a  conceptua l framewor k withi n whic h th e operat iona l 
micro-model coul d b e developed . A s conceive d b y UNESCO , 
UNISIST i s no t a  syste m bu t " a continuin g flexibl e programm e 
based o n a  join t UNESC O -  Internat iona l Counci l o f Sc ien t i -
fic Union s (ICSU ) Stud y 1 , 2  whos e aim s a r e t o coordinat e 
exist ing t r end s toward s cooperat io n an d t o ac t a s a  catalys t 
for th e n e c e s s a r y development s i n scientifi c an d technica l 
information. Th e ultimat e goa l i s th e establishmen t o f a 
flexible an d loosel y connecte d networ k o f informatio n se rv ice s 
based o n voluntar y coopera t ion" . UNISIS T i s t o b e concern -
ed initiall y wit h basi c s c i e n c e s , applie d s c i e n c e s , eng ineer -
ing an d technology , bu t i t wil l l a t e r b e extende d t o othe r 
fields o f knowledge . 

UNISIST c u r r e n t ac t iv i t ie s includ e productio n o f guideline s 
and manual s fo r dat a handling , organizin g nationa l informa -
tion sys tems , t ra in in g c o u r s e s , seminar s an d workshops , 
and coordinat io n o f internat iona l a s s i s t a nc e programme s i n 
t ra ining an d educat ion . UNISIS T ope ra t e s throug h Nationa l 
Focal Point s an d UNISIS T Nationa l Committees . 

NATIS: Nationa l Informatio n Syste m 

This agai n i s a  programm e develope d b y UNESC O t o includ e 
"al l s e r v i c e s whic h contr ibut e t o supplyin g informatio n t o al l 
s ec to r s o f th e communit y an d t o al l ca tegor y o f u s e r s . I t i s 
the tas k o f NATI S t o ensu r e tha t al l wh o a r e engage d i n 
p r a c t i c a l , economic , educat ional , socia l o r cu l tura l ac t iv i -
t ies r ece iv e th e n e c e s s a r y informatio n whic h wil l enabl e the m 
to make3 the ir maximu m contributio n toth e communit y a s a 
whole" .  T h e r e i s a  s t ron g over la p betwee n th e act ivi t ie s 
of UNISIS T an d NATIS . 

S P I N E S : Sc ienc e Polic y Informatio n Exchang e Syste m , 
UNESCO, P a r i s 

This i s a  c l a s s i ca l bibl iographica l informatio n system ; 
t he sau r i i n s eve ra l language s hav e bee n p r e p a r e d . I t ha s 
rece ived internat iona l approva l t o procee d on  a  pilo t b a s i s . 

INIS: In ternat iona l Nuclea r Informatio n System , 
Internat ional Atomi c Energ y Agency , Vienna " 

This i s no w a n operat iona l in ternat iona l informatio n system . 
This syste m make s us e o f moder n technologica l a i d s , pa r t i cu -
la r ly th e compute r an d micro-photography . Eac h pa r t i c ipa t -
ing natio n i s respons ib l e fo r identifyin g i t s ow n nuclea r 
l i t e r a tu r e an d repor t in g i t i n accordanc e wit h th e s tandard s 
that hav e bee n es t ab l i shed . Thes e s t a n d a r d s , th e methodolog y 
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and managemen t o f INIS , a r e define d b y agreement s betwee n 
pa r t i c ipan t s . Th e pr imar y product s o f th e syste m a r e : -

(a) a  magneti c tap e se rv ic e (th e magneti c tape s 
can b e use d fo r computer-base d searchin g 
opera t ions an d th e generat io n o f special ize d 
l i s t s an d indexes) ; 

(b) a  pr inte d inde x o f th e l i t e r a tu r e -  Atomindex ; 

(c) a  microfich e se rv ic e o f a b s t r a c t s ; an d 

(d) a  microfich e se rv ic e o f ful l text s fo r tha t 
l i t e r a tu r e whic h i s no t o therwis e easi l y 
obtained. 

In to ta l , abou t 65 ,00 0 item s a  y e a r a r e bein g adde d t o th e 
INIS dat a b a s e . Eac h membe r stat e b e a r s th e cos t o f provid -
ing i t s ow n inpu t t o INIS . Th e cos t o f cen t ra l operat io n i s 
shared jointl y b y membe r count r ie s o f th e IAEA . 

AGRIS: Internationa l Informatio n Syste m fo r th e 
Agricul tura l Sc ience s an d Technology , FAO , Rom e 

Based a t leas t i n par t o n th e INI S exper i ence , th e Foo d an d 
Agricul tura l Organizat io n o f th e Unite d Nation s dre w u p plan s 
for a  simila r syste m t o handl e l i t e r a tu r e o f ag r i cu l t u r e , foo d 
s c i e n c e s , fo res t r y an d f i s h e r i e s . Thi s i s planne d t o operat e 
at tw o l eve l s : AGRI S I  wil l b e a  comprehensiv e inde x t o th e 
world l i t e r a tu r e i n th e field , availabl e a s th e printe d AGRIN -
DEX o r o n compute r t a p e s . Th e syste m s ta r te d providin g 
outputs i n 1975 . AGRI S 1 1 i s intende d t o b e a  s e r i e s o f 
networks o f informatio n cen t r e s providin g deepe r analyse s 
and bibl iographie s i n th e special ize d f ields ; t ropica l a g r i -
cul ture an d fo res t r y a r e chose n fo r pilo t AGRI S II  ne tworks . 

AGRINET: A  Worldwid e Networ k o f Agr icul tura l 
L i b r a r i e s 

This i s intende d t o ensur e th e availabil i t y o f origina l mater ia l 
demanded becaus e o f AGRI S throug h a  fe w bi g regiona l 
l i b r a r i e s . 

CARIS: Computerize d Agr icul tura l Resea rc h 
Information System s 

CARIS aim s t o co l lec t , organiz e an d disseminat e dat a o n 
agr icu l tu ra l r e s e a r c h ins t i tu t ions , programme s an d act ivi t ie s 
c a r r i e d ou t o n behal f o f developin g c o u n t r i e s . 

DEVSIS : Developmen t Sc ience s Informatio n 
Sys tems , IDRC , Canad a 

This syste m unde r developmen t i s jointl y sponsore d b y 
IDRC, OEC D an d UNESCO . Th e fina l r epo r t o n DEVSI S 
has recent l y bee n i s sued , an d th e syste m i s likel y t o 
become operat iona l short l y o n a  pilo t bas i s followin g th e 
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the genera l lin e o f INIS . 

CAB: Commonwealt h Agr icul tura l Bureau , 
Slough, U K 

CAB i s a n internat iona l bod y compose d o f member s fro m 
Commonwealth c o u n t r i e s . CA B produce s Abs t r ac t s bulletin s 
by compute r an d th e tape s a r e compute r s e a r c h a b l e . Othe r 
publicat ions includ e th e l is t o f r e s e a r c h w o r k e r s i n th e 
Agr icul tura l S c i e n c e s , d is t r ibut io n map s o f plan t d i s e a s e s , 
and o f p e s t s , an d technica l r e p o r t s , monograph s an d 
b ib l iographies . Th e re la t io n betwee n CA B Abs t rac t s an d 
AGRIS i s th e subjec t o f muc h in t e re s t a t p re sen t -  develop -
ments i n e i the r i s boun d t o affec t th e o t h e r . 

FID: Internat iona l Federa t io n fo r 
Documentation " 

The Institu t Internat iona l d e Bibl iographi e wa s es tab l i she d 
in B r u s s e l s i n 189 5 t o promot e th e in ternat iona l exchang e 
of bibl iographica l information . I n suppor t o f thi s work , th e 
inst i tute compile d a  comprehensiv e worl d bibliograph y o n 
c a r d s . Althoug h th e bibl iograph y wa s discontinue d in  1914 , 
the modificatio n o f th e Dewe y Decima l Classif icat io n schem e 
which th e compiler s ha d develope d becam e widel y employe d 
and ha s sinc e becom e know n a s th e Universa l Decima l 
Classif icat ion (UDC) . I n 1924 , th e inst i tut e wa s recognize d 
as th e Internat iona l Federa t io n fo r Documentation . FI D 
cons i s t s of : -

(1) Nationa l Member s (organizat ion s r ep re sen t a t i v e 
of documentatio n ac t iv i t ie s i n the i r coun t r i e s ) ; 

(2) Associa t e Member s ( internat iona l organiza t ion s 
act ive i n th e fiel d o f documentation) ; 

(3) Nationa l Assoc ia te s ( r ep resen t in g informatio n 
organiza t ions i n developin g c o u n t r i e s , no t ye t 
able t o joi n a s Nationa l Members) ; 

(4-) Affiliate s (organizat ion s an d individual s 
i n t e re s t ed i n th e object ive s o f th e federa t ion) . 

The ac t iv i t ie s o f FI D a r e base d o n th e guideline s outline d i n 
the FI D programm e adopte d i n 1965 , an d cove r th e followin g 
a r e a s : -

(1) 
(2) 

(3) 

(4) 

(5) 

(6) 
19.4 

R e s e a r c h o n th e theore t i ca l ba s i s o f information ; 

Universa l Decima l Class i f ica t ion ; 

Classif icat ion r e s e a r c h ; 

Theory o f machin e technique s an d sys tems ; 

Linguis t ics i n documentation ; 

Technica l informatio n fo r indus t ry ; 



(7) Tra in in g o f documental is t s ; 

(8) Need s o f developin g c o u n t r i e s . 

The majo r wor k o f th e Federa t io n i s don e throug h it s man y 
committees whic h i ssu e r e p o r t s an d throug h th e holdin g o f 
its annua l conference . 

ICSU: Internationa l Counci l o f Scientifi c Union s 

The ICSU wa s founde d i n 193 1 a s a  d i rec t succes so r t o th e 
International Resea rc h Council . Th e objective s o f ICS U 
a r e : -

(1) T o facil i tat e an d co-ord ina t e th e act iv i t ie s 
of in ternat iona l scientifi c union s i n th e fiel d 
of th e exac t an d na tura l s c i ences ; an d 

(2) T o ac t a s th e co-ordinat in g cen t r e fo r th e 
national organiza t ion s adherin g t o th e counci l . 

T h e r e a r e tw o ca tegor i e s o f membershi p :  Nationa l Member s 
and Scientifi c Member s . A  countr y i s r ep re sen te d e i the r b y 
its pr incipa l scientifi c academ y o r i t s nationa l r e s e a r c h 
council o r an y othe r insti tutio n o r associa t io n o f insti tution s 
o r , failin g t h e s e , b y i t s government . Scientifi c member s a r e 
internat ional scientifi c unions , i . e . , union s in te res te d i n 
one o r mor e b ranche s o f th e exac t o r na tura l s c i ences , tha t 
have bee n i n ex is tenc e fo r a t leas t si x y e a r s an d hav e hel d 
or sponsore d a t leas t tw o internat iona l meet ings . 

ICSU act iv i t ie s re la t in g t o informatio n a r e : -

(a) ICS U Abstract in g Board ; 

(b) Committe e o n Dat a fo r Scienc e an d Technology ; 
and 

(c) ICSU-UNESC O Stud y o n th e Communicatio n o f 
Scientific Informatio n an d th e Feas ib i l i t y o f a 
World-Wide Scienc e Informatio n Syste m (UNISIST) . 

A Committe e o n Dat a fo r Scienc e an d Technolog y (CODATA ) 
was es tabl i she d i n 196 6 wit h th e genera l purpos e o f promotin g 
and encouragin g on  a  wor ld-wid e bas i s th e productio n an d 
dis t r ibut ion o f compendi a an d othe r form s o f collect ion s o f 
c r i t i ca l ly se lecte d numerica l an d othe r quantitativel y e x p r e s s -
ed value s o f th e p r o p e r t i e s o f subs tance s o f importanc e an d 
in te res t t o sc ienc e an d technology . 

Conclusion 

In th e precedin g sect ion , a n attemp t ha s bee n mad e t o briefl y 
mention onl y som e o f th e exist in g internat iona l informatio n 
sys tems . Ful l par t ic ipat io n i n th e operat io n o f thes e system s 
is s o fa r limite d t o count r ie s wit h develope d nationa l informa -
tion i n f r a s t r u c t u r e s . The r e a r e considerabl e duplicatio n 
between thes e sys tems . Fo r effectiv e par t ic ipat io n i n thes e 
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sys tems , i t i s n e c e s s a r y t o develo p th e nationa l in f ras t ruc tur e 
and t o ensur e ful l nationa l coordinat ion . Mos t developin g 
countr ies wil l no t b e fo r a  lon g tim e i n a  positio n t o mak e us e 
of th e magneti c tap e an d on-l in e s e rv i ce s tha t a r e availabl e 
through thes e system s du e t o lac k o f exist in g facil i t ie s an d th e 
high cos t o f instal la t io n o f r equ i r e d fac i l i t i es . T o obviat e 
this difficult y somewhat , AGRI S an d INI S produce s printe d 
ve r s ions o f the i r tape s -  AGRINDE X an d ATOMINDEX . 
Operation o f t ra inin g c o u r s e s i s pa r t o f the i r programm e o f 
many o f thes e system s whic h shoul d b e take n advantag e of , 
pa r t i cu la r ly b y developin g c o u n t r i e s . 

Internat ional Informatio n System s a r e ne w experiment s i n th e 
field o f internat iona l coopera t ion . Ful l par t ic ipat io n ca n b e 
achieved onl y whe n th e difference s i n technologica l develop -
ments betwee n par t ic ipa t in g nat ion s ca n b e minimized . 
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20 TH E NATIONA L INFORMATIO N SYSTEM S AN D THEI R 
U S E S 

A J  Seymour 

In Guyan a w e lac k th e t radi t io n o f handling , disseminatin g 
and usin g informatio n especia l l y informatio n re la t in g t o 
Science an d Technology , ye t t he r e a r e e labora t e system s o f 
information genera te d withi n th e countr y an d n e c e s s a r y fo r 
the nationa l l i fe . Thes e a r e th e informatio n system s re la t in g 
to th e majo r indus t r i e s -  suga r , bauxi te , r i c e , agr icu l tur e 
and t imber . F o r th e successfu l operat io n o f thes e i ndus t r i e s , 
the managemen t s t r u c t u r e s hav e amasse d fo r the i r ow n us e 
and decis ion-makin g cen t ra l r e s e r v o i r s o f dat a an d s ta t i s t i c s 
which a r e bein g constant l y up -g raded , style d an d analyse d 
against a  changin g globa l marke t s i tuat ion . 

Apart fro m thes e the r e a r e othe r growin g c e n t r e s o f 
indus t r ia l developmen t -  e . g . th e texti l e indus t ry . Guyan a 
has mad e a  nam e fo r herse l f wit h he r s h i r t - j a c s . Becaus e 
of a  kee n r i v a l r y betwee n sh i r t manufac ture rs , the r e ha s 
emerged ove r th e pas t te n y e a r s a n inexpensiv e bu t a t t rac t iv e 
s e r i e s o f des ign s modelle d upo n th e Lati n America n Guay a 
Gera whic h a r e dis t inct ivel y Guyanese . T h e r e wil l b e th e 
completion o f th e texti l e mi l l s , on e fro m Chin a on e fro m 
India, whic h wil l mak e us e o f th e cotto n plantat ion s bein g 
c r e a t e d , an d a  whol e ne w syste m o f technolog y wil l b e base d 
upon thi s aspec t o f ou r nationa l polic y o f cloth s o u r s e l v e s . 

The poin t bein g mad e i s tha t fo r Guyan a t o becom e pa r t o f 
the moder n worl d an d t o improv e th e qualit y o f h e r l i fe , sh e 
will hav e t o c r e a t e a  nationa l a w a r e n e s s o f thes e growin g 
points o f technologica l an d scientifi c information . Guyanes e 
must becom e familia r wit h thes e tool s o f decision-makin g a t 
all l e v e l s . Th e sen io r pupi l o f a  secondar y schoo l mus t hav e 
a familiarit y wit h th i s typ e o f informatio n -  t he r e mus t b e n o 
mys te ry abou t i t a s a t p r e s e n t . Tak e a n example , w e shoul d 
be abl e t o apprec ia t e th e t rans i t io n o f a  text i l e fro m a  shi r t 

. cloth t o a  jacke t clot h b y th e den ie r involved , th e amoun t o f 
weight o f th e tex tur e an d th e numbe r o f s t r and s u s e d . W e 
need t o br in g Guyan a ou t o f th e fo re - indus t r i a l e r a int o th e 
modern worl d o f Scienc e an d Technology . 

Because Guyan a ha s chose n th e roa d o f Socia l ism , th e 
country wil l no t b e a n a r e a showin g th e f ree-p la y o f th e 
forces o f suppl y an d deman d o n th e c l a s s i ca l capi ta l is t mode l 
and there for e i t wil l b e fo r th e Sta t e Corpora t ion s t o suppl y 
all th e informatio n n e c e s s a r y . 

T h e r e i s a n al l ie d point . Guyan a ha s a  polic y b y whic h sh e 
bel ieves ultimatel y i n a n emergen t Anglo-Caribbea n F e d e r a -
tion an d the r e ha s t o b e a n accommodatio n betwee n Guyan a 
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as a  self-sufficien t entit y an d a s a  par t o f a  l a r g e r polit ica l 
a s soc ia t ion . Bu t whethe r on  th e smalle r o r l a r g e r grouping , 
we mus t envisag e a  sel f sufficienc y i n th e fiel d o f Scienc e 
and Technolog y an d w e wil l hav e t o pla n accordingly . 

The re a r e danger s t o b e guarde d agains t -  f i rs t tha t th e 
sense o f nationa l an d cu l tura l identit y i s no t undermine d b y 
the actio n o f ex terna l t ransna t iona l organisa t ion s an d 
corpora t ions whil e th e technolog y i s bein g t r a n s f e r r e d fro m 
outside o r tha t mas s medi a d o no t f rus t ra t e nationa l policie s 
and c r ea t e al ienatio n an d exploitat ion , sinc e t he r e i s a  s tron g 
link betwee n independenc e an d cul tura l ident i ty . 

The importanc e o f inculcatin g a  genera l scientifi c outloo k 
in th e nationa l educatio n syste m i s ver y marke d an d ma y I 
give a t th i s poin t on e exampl e o f syste m o f s t a t i s t i c s tha t w e 
need t o introduc e i n Guyan a an d i n th e Car ibbean . Cultura l 
development i s becomin g a  foca l end-produc t o f man y develop -
ing count r ie s s inc e i t i s un iversa l l y recognise d tha t al l ou r 
communal activit y i s designe d ultimatel y t o improv e th e 
quality o f lif e fo r th e individual . Alread y i n Eu rope , Asi a 
and Africa , government s hav e agree d t o introduc e instrument s 
of ana lyse s t o measur e cul tura l s t a t i s t i c s an d t o se e ho w 
object ives a r e bein g r ea l i s e d an d th e method s tha t a r e mos t 
sa t i s fac to ry . I n Octobe r o f thi s y e a r , a n in ter -governmenta l 
conference i s planne d fo r Lati n Americ a an d th e Caribbea n 
and i n th e n e a r future , fo r th e government s o f th e Ara b wor ld . 
The government s o f th e Car ibbea n wil l b e invite d t o es tabl is h 
in ter - locking system s o f cu l tura l ind ica tor s i n commo n wit h 
those a l read y i n us e e l s e w h e r e . 

I wil l mere l y l is t som e o f th e a r e a s o f ou r us e o f l e i su r e 
time whic h wil l demonstra t e th e nee d fo r thi s mean s o f 
measurement . Othe r a r e a s a r e mor e difficul t t o m e a s u r e . 

F o r example , th e quest ion s aske d wil l include : I n ever y 
1,000 peopl e i n th e population , ho w man y p o s s e s s rad i o 
rece iv ing se t s ? Ho w man y t r a n s i s t o r r ad io s a r e sol d ever y 
y e a r ? Wha t i s th e annua l sa l e o f gramophon e r e c o r d s -  ho w 
a r e thes e broke n dow n int o pops , c l a s s i ca l ? Ho w man y news -
p a p e r s a r e sol d pe r 1,00 0 peopl e i n th e cit y an d r u r a l a r e a s 
- i n th e mornin g an d i n th e afternoon ? Ho w man y peopl e g o t o 
the cinem a p e r y e a r , wha t movie s a r e th e mos t popular ? I n 
the fiel d o f dramat i c p r e s e n t a t i o n s , ho w man y play s a r e pu t 
on i n an y y e a r ? Ho w man y peopl e pa y t o se e thes e plays ? 
What i s th e r a t e a t whic h peopl e r ea d book s borrowe d fro m 
the Nationa l L i b r a r y ? Ho w man y book s a r e sol d i n George -
town ove r a  y e a r an d o f wha t type ? Wha t i s th e tota l o f boo k 
production i n Guyan a an d ho w d o thes e brea k dow n t o l i t e r a r y 
text books , par t y promotiona l l i t e r a tu r e ? Ho w man y chi ldre n 
vis i ted th e Nationa l Museum ? Wha t i s th e numbe r o f adult s 
to d o so ? Ho w man y a r t exhibition s wer e stage d i n George -
town an d wha t wa s th e at tendance ? Ho w man y painting s an d 
other work s o f a r t s wer e sold ? Whe n th e Calypsonia n Sparro w 
came t o Guyan a ho w man y peopl e hea r d hi m perfor m an d a t 
what forces ? Wha t i s th e numbe r o f concer t r e c i t a l s p resen te d 
las t y e a r ? 
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It i s fairl y eas y t o ge t th e answer s t o thes e questio n onc e 
we se t the m out . I n th e teachin g o f th e a r t s i t i s mor e 
difficult t o evaluat e th e degre e o f stimulatio n an d promotio n 
of c rea t iv i ty . I n a  s e r i e s o f l e c tu re s t o t e a c h e r s o n 
creat iv i ty an d th e product s o f th e c rea t iv e p r o c e s s , i t ma y 
be impossibl e t o sa y wha t happen s an d t o m e a s u r e . 

Guyana p o s s e s s e s a  Nationa l T r u s t fo r th e p rese rva t io n o f 
i ts Cultura l H e r i t a g e . I t i s difficul t t o a s s e s s th e wor k bein g 
done t o a r r e s t th e de te r io ra t io n o f Fo r t Is land . Final ly , wha t 
is th e impac t upo n th e peopl e o f Georgetow n b y th e erect io n 
of th e 176 3 Monument ; ho w hav e th e mind s an d at t i tude s o f 
v iewers bee n shape d awa y fro m a  two-cen t re d appreciat io n 
of aes thet i c value s toward s a n appreciat io n o f th e Afr o 
cent red value s embodie d i n th e Monument . 

I mus t sto p he r e befor e I  bor e yo u u t t e r ly , bu t i  hop e yo u wil l 
apprec ia te th e dept h an d th e rang e o f thes e aspec t s o f ou r 
national cul tura l identit y an d th e complexit y o f th e syste m 
that wil l b e eventuall y e labora te d t o measur e thi s aspec t o f 
our nationa l l i fe . I t wil l mea n a  r e -o r i en ta t io n o f approache s 
by th e nationa l agencie s fo r development ; an d wil l involve : 
financing, widesprea d t ra in in g o f censu s t a k e r s , th e 
enhancement o f th e cul tura l conten t i n educat ion , th e t r a i n -
ing an d involvemen t o f a r t i s t s an d adminis t ra t ions , a  s e r i e s 
of r e s e a r c h s tud ies , a  massiv e campaig n fo r popula r a w a r e -
nes s an d par t i c ipa t ion . 

We mus t mov e fro m th e need s t o th e function s an d the n procee d 
to th e s t ruc tu r e withi n th e framewor k o f a  nationa l informa -
tion pol icy . Afte r I  ha d drafte d m y presen ta t ion , I  sa w i n 
today ' s newspape r th re e a r t i c l e s whic h hav e a  bearin g o n ou r 
subject . On e wa s a n appea l b y S i r Lione l Luckhoo , fo r a 
v ibrant Resea rc h sectio n a t th e Univers i t y t o tes t ou t th e ol d 
wives ' remedie s tha t enr ic h ou r fol k l o r e . Th e secon d wa s 
an examinatio n b y Hamaludi n o f th e approache s b y th e Guyan a 
Manufac turers Associat io n fo r governmen t a s s i s t anc e an d 
support throug h foreig n exchang e p e r m i t s . I n thi s w e lear n 
of th e formulatio n o f a  polic y o n Scienc e an d Technolog y b y 
the Guyan a Governmen t an d th e th i r d i s a  bac k pag e a r t ic l e 
on th e poss ibl e boost s i n too l making , th e Manufacturer s ca n 
make upo n th e Guyan a economy . Thes e th re e p r i c e s ma y 
add u p t o th e fac t tha t th e Guyan a publi c i s no t gettin g th e 
se rv ice i t d e s e r v e s fro m i t s p r e s s , bu t cer ta in l y under l ine s 
the fac t tha t publi c a w a r e n e s s i s abysmall y smal l o f th e par t 
that Scienc e an d Technolog y ca n pla y i n ou r nationa l l i fe . 

We nee d t o hav e thi s typ e o f informatio n mediate d t o ou r 
school chi ldre n i n th e c lass roo m situatio n s o tha t the y ma y 
become familia r wit h thes e concep t s . 
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21 PLANNIN G NATIONA L DOCUMENTATIO N AN D INFORMA -
TION SERVICE S 

A McMurdoch 

Introduction 

If yo u hav e eve r exper ience d difficult y i n d iscover in g 
r e c o r d e d informatio n re la t iv e t o you r wor k o r othe r ac t iv i -
t i e s yo u wil l b e in te res te d i n a  syste m whic h provide s e a s i e r 
a c c e s s t o information . F o r th e nex t te n minute s I  shal l 
attempt t o tel l yo u somethin g abou t a  nationa l informatio n 
system an d o f th e wa y i n whic h on e pa r t o f th e networ k -  th e 
documentation an d informatio n s e r v i c e s -  coul d b e planned . 

In ever y countr y the r e a r e seve ra l type s o f l i b r a r i e s -
nat ional , government , un ive r s i ty , publ ic , spec ia l , schoo l o r 
college -  eac h servin g a  differen t c l iente le . The r e a r e als o 
documentation cen t r e s an d a rch ive s s e r v i c e s . Fo r som e 
time th e nee d ha s bee n fel t fo r a n in te r re la t e d networ k o f 
l i b r a r i e s , documentatio n cen t r e s an d a rch ive s se rv i ce s t o 
ensure tha t al l thos e engage d i n pol i t ica l , economic- , sc ient i -
fic, educat ional , socia l o r cul tura l ac t iv i t ie s hav e acces s t o 
re levant informatio n t o enabl e the m t o mak e the i r optimu m 
contribution th e community . Mor e recent l y government s hav e 
recognized th e importanc e o f a c c e s s t o informatio n b y al l 
s e c t o r s o f th e community , especia l l y thos e respons ib l e fo r 
making decis ion s an d formulatin g polic y a t th e nationa l l eve l . 

UNESCO i s playin g a  significan t ro l e i n th e developmen t o f 
national informatio n system s b y initiatin g an d supportin g 
seve ra l regiona l an d internat iona l conference s o n thi s theme . 
Guyana par t ic ipa te d i n tw o o f thes e -  th e Intergovernmenta l 
Conference o n th e Plannin g o f Nationa l Documentation , 
L i b r a r y an d Archive s In f ras t ruc tu re s hel d i n P a r i s i n 
September 197 4 an d th e Worksho p o n th e Plannin g o f Nationa l 
Information S e r v i c e s (NATIS) , L i b r a r y an d Documentatio n 
Networks fo r th e Caribbea n Are a hel d i n Jamaic a i n Novembe r 
1975. 

From th e recommendation s o f th e regiona l meeting s guideline s 
have bee n es tabl ishe d fo r plannin g nationa l informatio n 
sys t ems : -

1. A  cen t ra l co-ordinat in g bod y shoul d b e se t u p t o advis e 
the Governmen t o n th e formulatio n an d implementatio n o f 
a nationa l informatio n p lan . Thi s co-ordinat in g bod y 
should b e compose d o f r e p r e s e n t a t i v e s o f al l appropr ia t e 
government depar tments , var iou s stat e bodie s an d semi -
official inst i tut ion s an d o f r ep resen ta t iv e spec ia l i s t s 
from th e informatio n field . 
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2 . A  nationa l pla n shoul d b e formulate d i n accordanc e wit h 
an es tabl i she d informatio n pol icy , takin g int o accoun t th e 
p r i o r i t i e s o f nationa l an d sec to ra l planning . Th e pla n 
should desc r ib e th e p re sen t situatio n base d on  comprehen -
sive survey s o f l i b r a r i e s , a rch ive s an d documentatio n 
s e r v i c e s . 

3 . Legis la t io n shoul d b e enacte d t o provid e a  secur e lega l 
foundation fo r th e sys tem . 

4 . Adequat e financia l provis io n shoul d b e mad e t o ensur e th e 
effective implementatio n o f th e sys tem . 

5 . P rov is io n shoul d b e mad e fo r th e t ra in in g o f manpowe r t o 
perform a t al l level s -  informatio n s p e c i a l i s t s , l i b r a r i a n s , 
a r c h i v i s t s , technica l p e r s o n n e l . 

6 . Adequat e provis io n shoul d b e mad e fo r th e applicatio n o f 
information technolog y i n th e va r iou s component s o f th e 
system wit h th e ai m o f achievin g maximu m uti l izatio n o f 
exist ing r e s o u r c e s an d o f reach in g compatibilit y an d 
s tandard iza t ion . 

In Guyan a a  cen t ra l co-ord ina t in g bod y ha s no t ye t bee n se t 
up , n o r , a s fa r a s I  a m a w a r e , ha s a  pla n fo r a  nationa l 
information syste m bee n formulated , bu t recommendation s 
have bee n mad e b y profess iona l staf f fo r th e coordinatio n o f 
r e s o u r c e s withi n a  subjec t a r e a , fo r exampl e i n Economics , 
Law an d Medic ine . A  unio n catalogu e o f th e va r iou s co l l ec -
t ions i n eac h subjec t a r e a , wit h loca t ions , woul d provid e 
easy a c c e s s t o th e mater ia l an d avoi d unneces sa r y duplica -
tion o f t i t l e s . 

About tw o y e a r s ag o the  Nationa l L i b r a r y rece ive d a  reques t 
for documen t o n Agr icu l tur e i n th e Rupununi . W e di d no t 
have a  cop y no r coul d on e b e t r a c e d i n th e Centra l Agr icul -
tu ra l R e s e a r c h Stat io n L i b r a r y o r th e Univers i t y L i b r a r y . 
A senio r membe r o f staf f ha d occas ip n t o vis i t on e o f th e 
l i b r a r i e s wit h a  collectio n o n Economi c Developmen t an d b y 
chance sa w a  cop y o f th e r equ i r e d documen t o n a  shelf . I t 
was a  r e s e a r c h pape r publishe d b y McGil l Univers i ty . I n 
a wel l -organize d networ k o f l i b r a r i e s w e woul d no t hav e ha d 
to r e l y o n chance . 

Many difficultie s wil l hav e t o b e overcom e befor e wel l -
organized ne twork s coul d becom e a  r e a l i t y , no t leas t amon g 
these i s th e huma n proble m -  r e s i s t a n c e t o change . I n som e 
l i b r a r i e s th e staf f kno w the i r stoc k an d a r e abl e t o r e t r i ev e 
mater ia l instant l y withou t th e ai d o f an y r e c o r d an d a r e no t 
yet convince d o f th e usefulnes s o f a n inde x fo r th e u s e r . 

Documentation an d Informatio n S e r v i c e s 

While l i b r a r i e s an d a rch ive s s e r v i c e s hav e exis te d i n Guyan a 
for man y y e a r s documentatio n c e n t r e s a r e comparativel y new , 
As mentione d befor e documentatio n cen t r e s a r e on e o f th e 
components o f a  nationa l informatio n system . Som e peopl e 
a r e uncer ta i n abou t th e differenc e i n functio n betwee n a 
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l i b r a ry an d a  documentatio n c e n t r e . I n a  documentatio n 
cen t re publicat ion s a r e " r ece ived , p r o c e s s e d , p r e s e r v e d , 
summarized an d indexed ; bullet in s re la t in g t o suc h mater ia l 
a r e p r e p a r e d fo r dis t r ibut io n t o thos e in te res ted ; r e s e a r c h 
is under taken , bibl iographie s p r e p a r e d an d copie s o r t r a n -
slat ions m a d e . " A  documentalis t o r informatio n office r i s 
concerned wit h th e collect io n an d disseminatio n o f knowledge , 
with assemblin g informatio n containe d withi n document s 
together wit h dat a fro m othe r sou rce s t o for m a  ne w compila -
t ion, wherea s a  l i b r a r i a n i s concerne d wit h th e technique s 
of handlin g r e c o r d s o f knowledge , makin g the m availabl e an d 
possibly exploitin g them . 

Accommodated adjacen t t o th e r e s e a r c h institutio n i t i s 
designed t o s e r v e , eac h documentatio n uni t shoul d ai m t o 
build u p a  l i b r a r y whic h ca n mee t th e need s o f r e s e a r c h 
w o r k e r s . 

These uni t s shoul d b e co-ord ina te d throug h a  nationa l documen -
tation cen t r e cover in g al l field s o f knowledg e -  th e Humani -
t i e s , Socia l S c i e n c e s , an d Scienc e an d Technology . Thi s 
cen t ra l ized organizat io n woul d hous e th e unio n ca ta logues , 
the compute r t e rmina l s , ac t a s a  r e f e r r a l c e n t r e , a r r a n g e 
for th e t ra in in g o f p e r s o n n e l . Th e sett in g u p o f nationa l 
documentation an d informatio n s e r v i c e s withi n th e nationa l 
system wil l b e a  gradua l p r o c e s s ; p r io r i t y i n establ ishin g 
them wil l b e determine d b y th e p r io r i t y programme s o f th e 
government . 

One o f th e f i rs t t a sk s o f th e documentalis t i s t o assembl e a 
significant collect io n o f r e s e a r c h mater ia l i n th e a r e a o f 
special izat ion covere d b y th e se rv ic e -

mater ia l publishe d i n th e countr y o r whic h deal s 
with th e count ry . A n examinatio n o f exist in g 
col lect ions i n th e countr y shoul d r evea l i tems ; 
a pe rusa l o f cata logue s o f inst i tut ion s i n th e 
region woul d a ls o b e helpful ; 

es tab l i sh l ink s an d conclud e exchang e agreement s 
with regiona l ins t i tu t ions , e . g . th e r e s e a r c h 
c e n t r e s o f th e Univers i t y o f th e Wes t Ind ies , th e 
Car ibbean Industr ia l Resea rc h Institut e (CARIRI ) 
in Tr in idad ; 

es tab l i sh l ink s wit h internat iona l agencie s se t u p 
within th e framewor k o f th e Worl d Scienc e Informa -
tion Syste m (UNISIST) , e . g . th e Internationa l 
Information Syste m i n Agricul tur e (AGRIS) ; 

provide a  r ep re sen t a t i v e collectio n o f cu r r en t 
p e r i o d i c a l s , indexe s an d a b s t r a c t s ; 

extend th e r e s o u r c e s throug h compute r link s 
with dat a banks ; 

In organizin g th e stoc k th e us e o f internat iona l s tandard s fo r 
cataloguing, classifyin g an d indexin g wil l allo w th e nationa l 
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system t o ke y int o an d tak e advantag e o f valuabl e informa -
tion i n othe r nationa l an d internationa l systems . Thes e 
standards ar e alread y i n us e i n Guyan a i n som e l ibrarie s 
and i n th e preparatio n o f th e Guyanes e Nationa l Bibliograph y 
and ar e applicabl e t o bot h manua l an d mechanica l systems . 

Experience ha s prove d tha t i t i s necessar y t o insis t o n 
the provisio n o f adequat e premise s equippe d wit h shelving , 
furniture an d fittings , reprographi c an d othe r equipment . 

One o f th e mos t acut e problem s t o b e overcom e woul d b e th e 
recruitment an d retentio n o f th e service s o f qualifie d 
personnel -  documentalists , l ibrarian s an d technica l staf f 
- abl e t o accep t th e responsibilit y o f makin g th e fulles t 
contribution t o nationa l development . 

Although financia l resource s ar e limite d Governmen t coul d 
formulate plan s fo r a  nationa l informatio n syste m an d inte -
grate thes e plan s i n th e nationa l plan s fo r economi c an d 
social development . UNESC O i s willin g t o assis t Membe r 
States i n carryin g ou t thei r nationa l programme s i n plannin g 
and implementatio n o f th e system , th e applicatio n o f th e ne w 
technology an d th e professiona l educatio n an d trainin g o f 
manpower. 

Conclusion 

Each o f u s ha s a  contributio n t o mak e toward s th e goa l o f 
making informatio n available . I n ou r private/officia l 
collections, a r e importan t researc h document s tha t woul d 
be usefu l t o r e sea rcher s availabl e t o an y o f th e majo r 
l ibrar ies o r documentatio n centre s i n th e country ? I f 
there i s n o recor d o f it s existenc e an d location , acces s t o 
the informatio n containe d therei n i s impossible . You r 
cooperation i n th e buildin g o f a  nationa l informatio n syste m 
is vital , 
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22 FUNCTION S O F A  NATIONA L DOCUMENTATIO N CENTR E 

V Kallicharran 

Introduction 

As a  Socia l Sc ien t i s t , I  r e a l i s e th e importanc e o f es tab l i sh -
ing wha t on e ca n cal l -  workin g definitio n o f a  concept , 
before an y d iscuss io n i n re la t io n t o th e concep t i s at tempted . 
S o , befor e I  tal k abou t th e function s o f Nationa l Documenta -
tion C e n t r e s , I  wil l explai n wha t i s mean t b y 'documentat ion ' . 

S . C . Bradfor d wh o i s looke d upo n a s th e fathe r o f documen -
tation i n th e Englis h speakin g worl d afte r hi s 'Documentation ' 
appeared i n 194-8 , conceptual i se s 'documentation ' a s ' th e a r t 
of col lec t ing , clarifyin g an d makin g readi l y access ib l e th e 
r e c o r d s o f al l kind s o f intel lectua l activit y .  . .  th e p r o c e s s 
by whic h . . . i s . . . pu t befor e th e c rea t iv e specia l is t th e 
exist ing l i t e r a t u r e , bear in g o n th e subjec t o f hi s invest iga -
tion i n o r d e r tha t h e ma y b e mad e full y awar e o f previou s 
achievements i n hi s subject s an d thu s b e save d fro m th e 
diss ipat ion o f hi s geniu s upo n wor k a l read y done ' . 

Documentation i s furthe r see n a s tha t aspec t o f bibliographi c 
control o f bibl iographi c organizat io n whic h i s concerne d 
with th e scholar l y c h a r a c t e r i s t i c s o f b ib l iographies , indexe s 
and abs t rac t in g s e r v i c e s . 

On thi s sid e o f th e At lant ic , Jess e H . She r a see s th e e s s e n -
t ia l t a s k o f documentatio n a s th e matchin g o f tw o pa t t e rn s :  -

(a) th e pa t te r n o f al l scholar l y act iv i t ie s i n 
which th e us e o f p r imar y graphi c r e c o r d s 
play a  p a r t ; an d 

(b) th e pa t t e r n o f in t e r -med ia r y s e rv i ce s whic h 
t ransmit p r imar y r eco rde d mate r ia l s fro m 
the scho la r -  a s -  p roduce r t o th e schola r -
as -  u s e r . ' 

S h e r a conclude s tha t documentatio n i s tha t port io n o f bibl io -
graphic organizat io n tha t i s involve d wit h th e indirec t 
communication o f p r imar y ma te r i a l s withi n an d amon g group s 
of s p e c i a l i s t s , t o th e en d tha t the y wil l r e c e i v e , i n a  manne r 
as efficien t a s pos s ib l e , th e dat a whic h the y r equ i r e fo r th e 
effective executio n o f the i r work . (Bibliographi c o rgan iza -
tion bein g i n con t ras t t o th e chanellin g o f graphi c r e c o r d s 
to al l u s e r s , fo r al l pu rpose s an d a t al l l eve l s ) . 

Documentation the n shoul d b e r ega rde d a s a n essen t ia l par t 
of ou r moder n syste m o f graphi c communicatio n withi n th e 
world o f s cho la r sh ip , a n instrumenta l devic e t o expedit e th e 
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the no w o f r e co rde d informatio n withi n a  grou p o f spec ia l i s t s 
o r betwee n va r iou s group s o f spec ia l i s t s • 

In consider in g th e function s o f a  Nationa l Documentatio n 
Centre o r o f Informatio n Gentres , on e mus t loo k a t th e need s 
of th e u s e r s an d th e type s o f ma te r i a l s whic h a r e neede d t o 
meet thos e n e e d s . 

Cde . Seymou r outline d th e need s o f th e u s e r s , an d s o with -
out wantin g t o bor e yo u wit h repe t i t ion , t  wil l jus t briefl y 
cons ider th e type s o f mate r ia l neede d b y th e sc ien t i s t s an d 
t echno log i s t s . 

The pur e sc ien t i s t s ( e . g . p h y s i c i s t s , chemis t s , e t c . ) a r e 
pr imar i ly in te res te d i n l i t e r a t u r e -  comprehensiv e an d 
pr imary ma te r i a l s -  whic h r e c o r d s th e es tabl ishment s o f ne w 
fac t s , a  ne w re la t ionshi p amon g fact s previous l y know n o r a 
new metho d fo r th e manipulatio n o f technique s o r dat a a l read y 
known. H e need s no t onl y singl e isola te d fact s bu t al l fact s 
of a  give n c l a s s fo r bas i s o f a  compar ison , re la t ionshi p an d 
information o n ac t iv i t ie s i n r e l a t e d a r e a s o f r e s e a r c h . 

In addit ion , th e sc ient i s t r e q u i r e s eas y a c c e s s t o al l e s t a b -
l ished descr ip t iv e fact s abou t on e p a r t i c u l a r element , com -
pound o r substanc e -  e . g . suc h a s needin g informatio n o n 
the phys ica l an d chemica l p r o p e r t i e s o f aluminium , an d h e 
needs a c c e s s t o th e l i t e r a t u r e o f al l problem s tha t hav e bee n 
approached throug h th e applicatio n o f a  pa r t i cu l a r metho d o r 
through a  pa r t i cu l a r p r i nc ip l e , hypothesi s o r law . 

Because th e r e s e a r c h mate r i a l s tha t th e pur e sc ient i s t need s 
a r e p r imar y an d uniqu e an d d o no t permi t o f subst i tu t ion , hi s 
bibl iographic requ i rement s cal l fo r a  comprehensiv e inde x 
of th e en t i re t y o f th e p r imar y l i t e r a t u r e o f r e s e a r c h tha t 
falls withi n th e boundar ie s o f hi s subjec t field . 

The othe r majo r grou p o f u s e r s o f documentatio n a r e th e 
t echn ic ians , a  grou p mad e u p o f e n g i n e e r s , mechanics , 
inventors an d manufac tu re r s . Th e need s o f thi s grou p a r e 
quite a  con t ras t t o thos e o f a  pur e sc ient i s t i n tha t th e 
technic ians a r e p r imar i l y concerne d wit h th e r e s u l t s o f 
r e s e a r c h r a t h e r tha n th e m a t e r i a l s , method s o r ver i f icat ion s 
of th e experimenta l p r o c e s s . ^ 

A Nationa l Documentatio n Centr e shoul d fundamentall y b e 
concerned with : -

(a) th e acquisi t io n o f appropr ia t e m a t e r i a l s ; an d 
(b) the i r organisa t io n an d in te rpre ta t io n fo r 

effective u s e . 

And th e socia l functio n o f th e documentalis t bein g t o provid e 
maximum effectiv e us e o f informatio n wit h th e tas k o f supply -
i n g : -

(a) physica l access ib i l i t y t o informatio n needed ; an d 
(b) ensur in g conten t acces s ib i l i t y . 
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Funct ions o f a  Nationa l Documentatio n Centr e 

The funct ional , responsibi l i t ie s o f suc h a  cen t r e shoul d 
include, a s P . J . Boyl e i n hi s pape r o n 'Plannin g an d Design -
ing Nationa l Informatio n S y s t e m s ' , p resen te d a t th e Arush a 
Conference -  outl ines . ( p 15. 7 -  15.8 ) 

(1) Implementatio n o f polic y decis ion s o n 
national informatio n s e r v i c e s ; 

(2) Coordinatin g an d s trengthenin g link s 
among component s o f th e nationa l 
information syste m an d monitorin g 
system per formance ; 

(3) Actin g a s a  r e f e r r a l poin t an d coor -
dinating lin k betwee n th e nationa l 
system an d regiona l an d internat iona l 
sys tems; 

(4) Actin g a s th e mai n nationa l cen t r e fo r 
information an d consultat io n o n th e 
theory an d p rac t i c e o f documentatio n 
and information . Thi s woul d includ e 
respons ib i l i ty fo r monitorin g develop -
ments i n method s an d technique s o f 
handling informatio n o n behal f o f al l 
uni ts i n th e nationa l system ; 

(5) S tandardis in g p rocedu re s an d method s fo r 
handling informatio n withi n th e nationa l 
systems an d fo r developin g maximu m 
compatibility wit h in ternat iona l sys tems ; 

(6) Actin g a s a  c lea r in g hous e fo r enqui r ie s 
re la t ing t o th e scientifi c an d technologica l 
l i t e r a t u r e fro m withi n an d outsid e th e 
count ry ; 

(7) Provis io n o f informatio n outpu t o f var iou s 
t y p e s , e . g . th e nationa l bibl iography , 
information d i g e s t s , guide s t o informatio n 
s o u r c e s , a b s t r a c t s , e t c ; 

(8) Coordinatio n o f inpu t t o suc h internat iona l 
information system s a s AGRIS ; 

(9) Tra in in g o f personne l informatio n wor k 
including organizat io n o f t ra in in g c o u r s e s 
for s tudent s an d prac t ic in g s c i e n t i s t s . 

Bes ides thos e functiona l r e spons ib i l i t i e s , a  Nationa l Docu -
mentation Centr e -  sa y fo r Scienc e an d Technology: -

( I ) Mus t becom e thoroughl y familia r wit h th e 
c u r r e n t situatio n i n scienc e an d technolog y 
so tha t i t ca n se lec t th e informatio n mos t 
per t inent t o loca l need s an d suppl y i t 
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through th e mos t appropriat e communicatio n 
medium ( i . e . th e printe d work , audio-visua l 
media an d persona l contacts) ; 

(2) Th e Centr e mus t b e abl e t o ascertai n wha t 
information i s availabl e locall y an d what 
foreign source s ca n supplemen t th e stoc k o f 
the Centr e t o th e degre e require d i n th e 
country; 

(3) Th e Centr e befor e supplyin g informatio n t o 
the requeste r shoul d scree n th e material , 
collate, summaris e an d translat e wher e 
necessary; 

(4-) Th e Syste m mus t b e prepare d t o educat e th e 
users i n ho w t o us e informatio n t o it s bes t 
advantage ; 

It i s importan t fo r suc h a  Centr e t o b e abl e t o communicat e 
to th e user s an d th e publi c tha t becaus e o f th e centra l 
position o f th e Centre , mor e source s o f informatio n ca n b e 
tapped,especially know-how , an d exper t advic e a t th e 
national an d internationa l levels . 

(5) A s a  Nationa l Centre , i t shoul d functio n i n 
close cooperatio n wit h othe r 'informatio n 
institutions' i n th e countr y ( e .g . l ibrar ie s 
and informatio n units) . I t shoul d pla y a 
catalytic rol e an d stimulat e th e deman d fo r 
and utilisatio n o f informatio n o n Scienc e an d 
Technology; 

(6) Th e Nationa l Centr e shoul d ai m t o compil e 
an inventor y o f nationa l researc h an d 
development projects ; 

(7) Th e Servic e o f a  Nationa l Documentatio n 
Centre shoul d ai m t o provid e a  continuin g 
flow o f informatio n t o mee t th e need s o f a 
particular use r through: -

(a) a  SD I Servic e (Selectiv e Disseminatio n 
of Information ) base d o n a  carefu l 
identification o f clients , thei r require -
ments an d thei r individua l profiles ; 

(b) a  competen t referenc e enquir y o r 
advisory service ; an d 

(c) som e mino r publicatio n a t regula r 
intervals supplyin g informatio n o n 
local an d internationa l development s i n 
Science an d Technology . 
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As I  se e i t , whethe r i t i s a  Nationa l Documentatio n Centr e 
r ep resen t ing th e broa d spectru m o f subject s o r specia l ise d 
for onl y Scienc e an d Technology , th e function s o f suc h a 
Cent re li e i n i t s a ims , i t s u s e r s an d i n th e concept , 
'Documentation' i tself . 
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PROBLEMS O F INFORMATIO N SYSTEM S 

A BRIE F REVIE W O F TH E GUYAN A POSITIO N 

Y V  Stephenson 

Faced wit h th e challeng e o f p repa r in g thi s pape r fo r thi s 
workshop I  wa s determine d t o d o somethin g r a t h e r impress ive , 
but t o b e fran k i t jus t ha s no t turne d ou t t o b e tha t way . I 
encountered problem s i n determinin g wha t th e specifi c ai m 
of m y contributio n shoul d b e an d the rea f te r m y thought s o n 
the subjec t change d seve ra l t ime s durin g i t s p r epa ra t i on . 
However , th e exper ienc e gaine d i n i t s p repara t io n brough t 
me fac e t o fac e wit h ne w idea s abou t aspec t s o f ou r informa -
tion problem s i n Guyana . A s a  r e su l t I  thin k wha t yo u a r e 
about t o hea r i s no t s o muc h a  conferenc e pape r bu t a  revie w 
of som e o f th e problem s -  pe rhap s wha t emerge s he r e ma y 
be mor e a  posit io n pape r r a t h e r tha n a  cas e study . 

So muc h ha s bee n publishe d o n designin g an d plannin g info r -
mation system s an d o n aim s an d objective s an d function s -
the re a r e seve ra l volume s avai labl e r igh t he r e i n Guyana . 
One t r e a t s the m wit h r e s p e c t an d aw e becaus e thes e a r e th e 
works o f eminen t peopl e i n th e fiel d man y o f who m a r e con -
su l t an t s , the y a r e wel l wri t te n scholar l y work s whic h c a r r y 
flow c h a r t s , d iagram s an d man y i l lus t ra t iv e techniques , bu t 
after carefull y ponderin g a  numbe r o f t h e s e , I  wondere d t o 
what exten t the y coul d hel p whe n i t come s t o designin g a  r e a l 
life syste m fo r ou r s i tuat ion . An d he r e yo u hav e th e s t a r t -
ing poin t fo r th e thought s whic h follo w -  th e ga p betwee n th e 
theore t ica l p resen ta t ion s an d th e actua l problem s w e face d 
in organis in g th e flo w o f informatio n i n a  developin g count ry . 

I gues s tha t I  hav e a  ve r y definit e vie w o n th e problem s o f 
information system s an d the i r design s becaus e o f m y fir m 
belief tha t l i b r a r i a n s h i p , documentatio n an d informatio n wor k 
a r e bas ica l l y ve r y p rac t i ca l ac t iv i t ie s i n whic h thing s a r e 
done systematical l y fo r producin g ce r t a i n r e s u l t s . I  kno w 
that wha t I  a m goin g t o sa y ma y b e cons idere d b y som e a s 
being a n absur d compar ison , bu t I  hav e ofte n though t o f 
designing a n informatio n syste m a s a  meccan o se t wher e i f 
one put s th e c o r r e c t p a r t s toge ther , th e thin g get s moving . 
Why can ' t w e jus t d o th e sam e fo r a n informatio n system ? 
I thin k tha t i t i s t r u e t o sa y tha t a n informatio n syste m com -
p r i s e s a n inpu t sub-sys tem , a  r e t r i e v a l sub-sys te m an d th e 
u s e r s wh o shoul d provid e a  fee d bac k whic h shoul d influenc e 
the input . Obviousl y th e syste m canno t functio n withou t a 
document suppl y sys tem . Thes e a r e th e recognisabl e 
components, bu t ye t the y a r e no t a s readi l y pu t togethe r a s 
our meccan o se t . 

This pape r wil l attemp t t o revie w th e problem s whic h mus t 
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be face d i n Guyan a whe n contemplatin g th e desig n o f ou r 
information an d documentatio n sys tem . T h e r e a r e hos t s o f 
problems -  soc ia l , cu l tu ra l , l inguis t ic , -  at tache d t o thi s 
undertaking whic h wil l no t b e cons idere d i n thi s p a p e r . I 
will t r y t o cons ide r th e mor e technica l p rob lems , th e f i rs t 
of whic h i s th e fac t tha t w e hav e t o es tab l i s h thi s s e rv i c e 
almost i n vacuum . T h e r e i s n o l i b r a r y o f th e s ta tu r e o f 
B L L , n o networ k o f spec ia l i s t informatio n s e r v i c e s , the r e 
is on e re la t ive l y smal l Univers i t y L i b r a r y , a  Nationa l 
L i b r a r y o f s imila r s tanding , a  smal l Medica l Scienc e 
L i b r a r y , a  fe w Specia l L i b r a r i e s , mos t o f whic h a r e un -
organised col lect ion s i n th e va r iou s Governmen t Department s 
and no  informatio n sc ien t i s t s i n th e l i b ra r y s e n s e . T o 
quote P e t e r Vicker y o f ASLI B "Thi s i s r a t h e r lik e t ryin g t o 
design an d buil d a n a i rc ra f t fo r a  plac e wher e the r e a r e n o 
a i r f i e lds , n o t ra ine d pi lot s an d limite d fue l supp l ies . Als o 
we a r e no t su r e jus t ho w man y p a s s e n g e r s migh t wan t t o us e 
the a i r c ra f t an d wha t the i r t rave l l in g habi t s wil l b e " . 

To s t a r t , le t u s assum e tha t w e hav e don e a  surve y t o 
determine ou r u s e r need s i n Guyana , i t wil l b e see n tha t 
t he re i s th e potentia l deman d fo r informatio n i n the  fiel d o f 
sc ience an d technology , i n man y s e c t o r s o f ou r communit y -
in educat ion , teachin g an d r e s e a r c h , i n government , 
industry an d commerce . I t migh t no t b e p rac t i ca l t o attemp t 
to mee t al l thes e demand s a t once , so  i t ma y b e n e c e s s a r y 
to mak e a  decis io n a s t o th e p r i o r i t i e s t o b e r ecogn i sed . I n 
this situatio n eve n makin g th e decis io n migh t b e a  problem . 

It shoul d b e sai d a t th e outse t tha t eve n thoug h designin g a 
system implie s p re t t y detai le d planning , i n ou r c i rcumstance s 
the re a r e a  numbe r o f de ta i l s whic h ou r syste m wil l hav e t o 
over look, fo r in s t ance , performanc e specif icat ion s canno t 
be est imate d wit h an y amoun t o f a c c u r a c y , becaus e i t i s no t 
easy t o tel l ho w lon g i t wil l tak e t o obtai n ce r t a i n document s 
many o f whic h ma y hav e t o obtaine d fro m ab road . 

Of mater ia l importanc e i s th e informatio n whic h wil l b e fe d 
into ou r sys tem . Informatio n fro m th e t radi t iona l s o u r c e s , 
that i s -  publishe d informatio n pose s onl y mino r problem s 
which a r e identifie d a s lac k o f finance s o r inadequat e mach -
inery fo r th e acquisi t io n o f m a t e r i a l . Th e majo r proble m 
is locatin g an d acquir in g th e mater ia l produce d a t a  countr y 
or nationa l l eve l . Th e whol e concep t o f a  successfu l syste m 
could onl y ma te r i a l i s e i f sufficien t o f th e r equ i r e d informa -
tion i s pumpe d int o th e sys tem . 

But befor e d i scuss in g th e thorn y proble m o f locall y genera te d 
information, I  mus t mak e i t c l ea r tha t I  a m no t attemptin g t o 
minimise th e importanc e o f publishe d m a t e r i a l . Acces s t o 
such informatio n i s jus t a s v i t a l , an d i t i s importan t tha t th e 
system provide s adequat e mean s o f a c c e s s . W e kno w tha t i n 
the fiel d o f sc ienc e an d technolog y t he r e a r e approximatel y 
30,000 per iodica l t i t l e s publishe d annuall y an d tha t t he r e i s 
an exponentia l growt h r a t e o f informatio n i n th e fiel d o f 
sc ience an d technology . I n Guyana , th e sam e a s an y deve -
loping count ry , i t i s expecte d tha t ou r scienc e informatio n 
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systems woul d b e equippe d wit h som e o f th e essen t ia l ca ta lo -
gues , indexe s an d a b s t r a c t s throug h whic h u s e r s woul d locat e 
information fro m th e vas t r e s o u r c e s . P e r h a p s th e cru x o f th e 
problem i n consider in g publishe d informatio n i s ho w bes t t o 
se lect fro m th e wor ld ' s s t o r e , th e informatio n tha t ha s 
pa r t i cu l a r re levanc e t o th e need s o f th e countr y a s a  whole , 
how t o acqui r e i t an d ho w t o ensu r e tha t i t i s mad e readi l y 
avai lable t o u s e r s . 

Now w e com e t o th e secon d an d mos t difficul t proble m t o b e 
solved, an d tha t i s th e a c c e s s t o scientifi c an d technica l 
information genera te d withi n th e count ry . T h e r e a r e fou r 
a spec t s o f thi s problem : 

1. Ignoranc e o f wor k bein g cur ren t l y pu r sued . 
A commo n complain t b y r e s e a r c h e r s i s tha t 
they hav e n o ce r t a i n mean s o f knowin g wha t 
r e s e a r c h i s i n p r o g r e s s i n th e count ry . Th e 
danger h e r e i s unwittin g duplicatio n o f effort s 
which woul d r e s u l t . 

2 . Difficult y o f a c c e s s t o r e p o r t s o f complete d 
work . Muc h bas i c informatio n i n unpublishe d 
form i s ava i lab le , bu t a s i s wel l know n a r e 
located o r shal l I  sa y hidde n i n file s marke d 
confidential an d a r e therefor e no t availabl e 
to ce r ta i n agencie s o r individuals . A  co ro l -
l a ry t o thi s specifi c aspec t o f th e proble m 
is th e lac k o f machiner y fo r declassifyin g 
confidential documents . I t ha s bee n ou r 
exper ience t o t r a c e an d d iscove r document s 
which hav e bee n classif ie d a s confidentia l 
and l a t e r s late d fo r des t ruct io n b y th e 
shreading machin e o r inc inera to r o r mor e 
commonly th e refus e dum p withou t havin g 
been r e l e a s e d . In  fac t bu t fo r th e wor d 
"CONFIDENTIAL" th e documen t ma y hav e 
been allowe d a  longe r l i fe . 

3 . A b s e n c e o f an y c o m p r e h e n s i v e an d u p - t o -
d a t e l i s t i n g o f s c i e n t i f i c an d t e c h n i c a l p a p e r s 
wh ich h a v e b e e n i s s u e d l o c a l l y . 

4. T h e l e g a l d e p o s i t la w d o e s no t r e q u i r e th e 
d e p o s i t o f u n p u b l i s h e d i t e m s suc h a s r e p o r t s 
e t c . e m a n a t i n g fro m M i n i s t r i e s , I n s t i t u t e s , 
o r s u c h O r g a n i s a t i o n s . T h i s s i t u a t i o n h a s 
c o n t r i b u t e d t o s e r i o u s g a p s i n o u r e f fo r t s 
a t c o l l e c t i n g l o c a l m a t e r i a l c o m p r e h e n s i v e l y . 

Wi thout t h e s e b i b l i o g r a p h i c a l c o n t r o l , muc h v a l u a b l e o r i g i n a l 
w o r k wh ic h h a s b e e n c o m p l e t e d an d d i s t r i b u t e d i n a  l imi te d 
s e n s e fai l t o r e a c h t h e a t t e n t i o n o f t h o s e in fo rmat io n u s e r s 
who woul d m o s t benef i t b y i t . 

In t h e G u y a n a s i t u a t i o n on e h a s r e c o g n i s e d th e p r o b l e m s o f 
t he " i n p u t " in t o a n in fo rmat io n an d d o c u m e n t a t i o n , som e 
thought mus t b e g ive n t o th e l o g i c a l s e q u e n c e o f th e s y s t e m . 
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How doe s th e u s e r ge t hi s information ? W e tur n t o th e t r a d i -
tional method s -  ou r u s e r s mus t b e t ra ine d t o accep t al l th e 
indexes , a b s t r a c t s , annotate d b ib l iographies , ou r ca r d ca ta -
logues an d al l th e document s w e thro w a t ou r u s e r s . 

However , th e proble m no w encountered ma y b e on e o f adequat e 
t ra in ing t o provid e th e s e r v i c e , whic h i s acceptabl e t o th e 
u s e r s o f information . Mos t o f u s i n informatio n mus t as k our -
se lves ho w muc h d o w e kno w o r unders tan d abou t th e psycho -
logy o f informatio n u s e . Mos t o f u s providin g th e se rv ic e 
tend t o vie w th e u s e r a s a  dis t inct l y differen t perso n fro m 
" u s " . Th e t ru t h i s tha t a s l i b r a r i a n s an d informatio n officer s 
we a r e informatio n u s e r s to o wit h th e sam e na tura l avers io n 
to man y o f th e c h a r a c t e r i s t i c s o f th e se rv ic e w e offe r t o 
o t h e r s . W e shoul d pe rhap s paus e an d as k o u r s e l v e s , i n wha t 
t e rms woul d w e defin e th e kin d o f informatio n s e rv i ce s tha t 
we woul d lik e t o rece iv e t o hel p u s o n ou r ow n jobs . 

But le t u s ge t bac k t o th e p rac t i ca l real m o f th e scienc e infor -
mation an d documentatio n s e r v i c e . T h r e e importan t c h a r a c -
t e r i s t i c s tha t I  believ e u s e r s loo k fo r i n a n informatio n syste m 
a r e simplicity , r e l i ab i l i ty , an d spee d -  re l iabi l i t y bein g th e 
most importan t c h a r a c t e r i s t i c o f th e t h r e e . Th e r e s o u r c e s 
and se rv ic e offere d i n th e syste m wil l l a rge l y determin e th e 
extent o f r e l i ab i l i ty . Ye t i n a  sens e th e effectiv e us e o f 
information i s mor e difficul t t o achiev e tha n th e adequat e 
r e s o u r c e s o f informatio n an d competen t handlin g o f i t b y 
l i b r a r i a n s o r informatio n of f ice rs . Eve n develope d count r ie s 
a r e sti l l t ryin g b y va r iou s mean s t o improv e wha t i s e s s e n -
t ial ly a  huma n problem . I t i s sai d tha t t o a  l a rg e exten t lo w 
use o f informatio n an d documentatio n s e r v i c e s c o r r e l a t e s 
d i rec t ly wit h inadequat e an d badl y organise d co l lec t ions . 
Where a  syste m provide s a  usefu l rang e o f mater ia l o n whic h 
is base d a  goo d se rv i c e i t i s r ewarde d b y r egu l a r an d 
efficient u s e . Bu t i n Guyan a an d doubtlessl y othe r develop -
ing count r ie s inadequat e us e o f informatio n s e r v i c e s ma y 
also b e r e l a t e d t o anothe r totall y unre la te d problem . Th e 
view ha s bee n exp re s se d tha t som e o f ou r s c i e n t i s t s , an d 
r e s e a r c h e r s i n man y field s hav e bee n educate d i n a n environ -
ment i n whic h the r e wa s ver y l i t t l e l i t e r a t u r e . Th e habi t o f 
reading the n ha s no t bee n wel l forme d a t th e c ruc ia l s tage s 
in educat ion , an d lik e s o man y othe r habit s i t i s difficul t t o 
acqui re i t a t a  l a t e r s t a g e . 

T h e r e a r e a  numbe r o f technique s whic h migh t b e adopte d i n 
our informatio n syste m fo r promotin g i t s u s e . Recen t 
r e s e a r c h o n pa t t e rn s o f informatio n flo w suggest s tha t the r e 
a r e i n man y r e s e a r c h organisa t ion s on e o r mor e specia l is t 
sc ien t i s t s wh o hav e becom e widel y know n a s "ga t ekeepe r s " 
who hav e a  na tu ra l i n t e re s t in , an d aptitud e fo r t r ans f e r r i n g 
information fro m on e plac e o r individua l t o ano the r . I t woul d 
seem usefu l t o identif y suc h peopl e i n organisa t ion s suc h a s 
NSRC, ou r loca l scientifi c soc i e t i e s , o r an y o f th e facult ie s 
of th e Univers i ty , an d t o solici t the i r in te res t i n assemblin g 
r e s o u r c e s whic h wil l eventuall y flo w int o th e system . Thes e 
ve ry "ga t ekeepe r s " ma y b e usefu l i n helpin g t o stimulat e 
g r e a t e r us e o f informatio n an d hel p t o provid e cons t ruc t iv e 
ideas fo r th e improvemen t o f th e syste m genera l ly . 
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The concep t o f a n informatio n an d documentatio n syste m 
throughout thi s pape r ma y hav e evolve d a s th e usua l cen t r a -
l ised syste m whic h wil l b e supporte d b y th e no w tradi t iona l 
network pa t te r n whic h ha s bee n accepte d a s th e mos t 
sensible pla n fo r socie t ie s suc h a s o u r s . Th e deta i l s o f th e 
network syste m woul d hav e bee n deal t wit h i n a  substantia l 
way b y othe r s p e a k e r s . I  would , however , lik e t o touc h o n 
ce r ta in a spec t s o f thes e componen t l i b r a r i e s whic h wil l b e 
pa r t o f th e ne twork . 

We hav e accepte d th e vie w tha t a  nationa l informatio n an d 
documentation syste m woul d b e supporte d b y th e tota l 
r e s o u r c e s o f a  numbe r o f exist in g l i b r a r i e s , bu t t o act ivat e 
such a  syste m one  mus t r e l y o n th re e importan t fac tor s -
recognit ion b y th e appropr ia t e au tho r i t i e s , a  soun d lega l 
base ,and adequat e fundin g -  non e o f whic h thi s pape r wil l 
d i s c u s s . I  woul d howeve r lik e t o loo k briefl y a t th e positio n 
of governmen t an d th e concep t o f informatio n befor e c los ing . 

In Guyan a the r e i s a  grea t concer n amon g l i b r a r i an s abou t 
the inadequac y o f man y o f ou r l i b r a r i e s t o cop e wit h th e 
demands whic h mus t a r i s e fro m ou r Developmen t Programme . 
This Programm e ha s mad e i t c l ea r tha t activ e an d d i rec t 
par t ic ipat ion i n indus t ry , an d agr icu l tu r e i s t o b e a  majo r 
weapon i n th e at tac k o n th e problem s o f eradicat in g povert y 
and r e s t r u c t u r i n g Guyanes e Socie ty . Th e ke y ro l e o f scienc e 
and technolog y i n suc h a  pla n i s se l f -evident . Example s 
that com e t o min d a r e moder n agr icu l tu r e pro jec t s -  th e 
fishing an d shrimpin g indus t ry , fo res t r y p roduc t s , improve d 
health an d medica l s e r v i c e s , r u r a l dra inag e an d i r r iga t io n 
schemes , ne w indus t r ia l e n t e r p r i s e s awa y fro m th e cit y -
( lea ther manufacturin g an d th e productio n o f lea the r good s 
in Ne w Amsterdam) , th e generat io n o f hydro -e l ec t r i c powe r 
- al l designe d t o maximis e ou r na tura l r e s o u r c e s -  bot h huma n 
and physica l wit h whic h Guyan a i s b l e s sed . 

Comparison wit h th e nationa l developmen t plan s fo r othe r 
developing c o u n t r i e s , eve n he r e i n th e Car ibbean , however , 
does r evea l one  nationa l r e s o u r c e tha t i s bein g neglecte d -
the wealt h o f informatio n availabl e i n l i b r a r i e s i n Guyana . 

It ha s bee n noticeabl e tha t th e plannin g an d co-ordinat io n o f 
information system s ha s engage d th e attentio n o f polic y 
makers i n othe r developin g c o u n t r i e s , wher e previousl y i t 
was th e concer n onl y o f L i b r a r i a n s . A s explaine d b y UNESC O 
"The r ea so n fo r thi s i s c l e a r , polic y maker s i n thes e countr ie s 
have learne d t o cons ide r informatio n a s a  nationa l r e s o u r c e 
to b e incorpora te d i n the i r formulatio n o f nationa l pol ic ie s i n 
the sam e contex t a s man-powe r an d na tura l r e s o u r c e s " . 

No on e woul d disput e th e valu e o f l i b r a r i e s i n a  developin g 
country wher e i t i s doubl y importan t t o ensur e a n adequat e 
flow o f information , no t onl y becaus e w e a r e labourin g unde r 
the handica p o f s ta r t in g l a t e r tha n th e develope d industr ia l 
coun t r i e s , bu t a ls o becaus e w e lac k th e accumulate d exper -
ience tha t onl y tim e wil l b r ing . I t i s perfectl y poss ib le , 
however , i n man y ins tance s t o bypas s th e lon g road o f 
exper ience b y drawin g o n th e publishe d an d freel y availabl e 
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accumulated dat a furnishe d b y th e mor e develope d an d 
experienced countries . Experienc e i n othe r developin g 
countries ha s demonstrate d tha t wit h acces s t o reliabl e 
information, th e manufacture r fo r instanc e ca n sometime s 
leap ove r technologica l period s an d adap t system s withou t 
going throug h painfu l an d costl y developmen t periods . 

We i n Guyan a ar e face d wit h a  situatio n i n whic h l ibrarie s 
do no t appea r t o b e give n mor e tha n a  toke n recognition , 
despite th e fac t tha t Governmen t i s activel y pursuin g a 
programme o f accelerate d development . Ho w the n woul d th e 
planners o f informatio n system s cate r fo r th e suppor t o f 
authorities? Thes e therefor e ar e aspect s o f th e genera l 
problem o f informatio n whic h planners , system s designers , 
administrators an d user s o f informatio n mus t tak e int o 
consideration whe n considerin g th e Guyan a position . 
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24 A  NATIONA L INFORMATIO N SYSTE M 

J B  Craigwell 

L i b r a r i a n s an d othe r in te res te d individual s hav e lon g recog -
nised th e nee d fo r a  Nationa l Informatio n Syste m i n an y 
count ry , pa r t i cu la r l y i n developin g countr ie s wher e the r e 
a r e limite d financia l r e s o u r c e s an d th e "need-to-know " i s 
g r e a t e s t . I n thi s pape r I  hav e t r i e d t o sho w ho w l ib ra r y 
pe r sonne l , unde r ve r y t ryin g condi t ions , hav e t r i e d an d a r e 
st i l l t ry in g t o implemen t a  Nationa l Informatio n Syste m i n 
p re sen t da y Guyana . T h e r e a r e som e omission s a s the r e 
a r e informatio n s o u r c e s , sti l l t o b e tappe d an d thos e whic h 
a r e tappe d hav e the i r ow n problem s o f satisfyin g the i r ow n 
community befor e servin g th e wide r community . The y hav e 
to cons ide r the i r ow n r e s o u r c e s an d manpowe r availabl e t o 
perform th e function s fo r whic h the y wer e c rea te d pr imar i ly . 
But i n spit e o f t h i s , effort s hav e been , an d a r e continuin g t o 
be made , t o implemen t a n efficien t an d effectiv e Nationa l 
Information Sys tem . 

A syste m i s designe d t o se rv e a  pu rpose , t o mee t cer ta i n 
u s e r need s -  thi s i s i t s function . S o th e purpos e o f a n 
information syste m i s t o provid e informatio n tha t u s e r s need . 

A Nationa l Informatio n Syste m i s suc h a  syste m bu t o n a 
national s c a l e . T h e r e i s quit e a  lo t o f documentatio n o n 
National Informatio n System s an d thi s i s availabl e t o al l wh o 
a r e i n t e r e s t ed . UNESC O ha s organise d confe rences , on e 
in P a r i s i n 197 4 an d anothe r i n Jamaic a i n 197 5 an d thes e 
have produce d eve n mor e documentation , s o muc h s o tha t 
theore t ica l ly organis in g a  Nationa l Informatio n Syste m seem s 
very simpl e (an d unfortunatel y to o man y dec is ion-maker s 
believe th i s ) . Al l tha t one  ha s t o d o i s t o ge t Government ' s 
suppor t , ge t th e manpowe r an d information , an d he y p res to . 
- a n Informatio n Syste m worth y o f an y nation . 

However , whe n on e get s dow n t o th e p rac t i ca l t a sk s involve d 
one see s s o man y difficultie s loomin g imminentl y overhead , 
that on e mus t logicall y an d methodicall y plan , r econs ide r 
those plan s an d the n implemen t them , befor e on e i s over -
whelmed b y al l th e p rob lems . Bu t i n developin g countr ie s 
like Guyana , th e proble m i s eve n mor e s e r i o u s . 

The NATI S concep t implie s tha t Governmen t shoul d maximis e 
all re levan t informatio n throug h documentation , l i b ra r y an d 
a rch ives s e r v i c e s . 

If thi s concep t i s accepte d i t woul d b e tha t Governmen t woul d 
be provide d wit h a  se t o f guideline s t o enabl e the m t o "giv e 
a unifie d sens e o f di rect io n an d commo n aim " t o th e d ivers e 
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information ac t iv i t ie s bein g c a r r i e d ou t i n specifi c subjec t 
f ie lds . T o expec t a  Governmen t o f ou r developin g countr y 
to pu t th i s a s on e o f i t s p r i o r i t i e s (a s th i s involve s a  lo t o f 
financing) r e g a r d l e s s o f th e importanc e o f th e information , 
is bein g mos t i dea l i s t i c . S o on e ha s t o loo k a t th e exist in g 
conditions an d desig n a  syste m alon g thos e l i n e s . 

In Guyan a w e hav e ve r y fe w l i b r a r i e s e . g . ,  Nationa l L ib ra r y 
Public Se rv i c e Minis t r y L i b r a r y , Carico m L i b r a r y , an d th e 
Univers i ty o f Guyan a L i b r a r y . I n th e majorit y o f c a s e s wher e 
one i s tol d tha t t h e r e a r e l i b r a r i e s , t he r e a r e jus t unorgan -
ised col lect ion s o f document s superv ise d par t - t im e b y some -
one wh o ha s n o in t e re s t i n l i b r a r y work . Bu t n e v e r t h e l e s s , 
these document s contai n informatio n whic h mus t b e mad e 
avai lable t o th e Nationa l Informatio n S e r v i c e . 

Assessment o f exis t in g informatio n sou rce s 

1. L is t o f L i b r a r i e s . 

F i r s t o f al l a  l i s t in g mus t b e mad e o f al l th e l i b r a r i e s an d 
o rgan i sa t ions , whic h p o s s e s s thes e unorganise d collect ion s 
of books , cal le d " l i b r a r i e s " . Suc h a  d i r ec to r y i s i n th e 
p r o c e s s o f bein g r ev i se d b y th e L i b r a r i a n o f th e Univers i t y 
of Guyan a L i b r a r y . 

2 . Subjec t a r e a s covere d 

In th e ques t ionnai r e p r e p a r e d b y th e Univers i t y o f Guyan a 
L i b r a r i a n , th e questio n o f subjec t a r e a s i s aske d o f al l 
l i b r a r y personne l fillin g th e forms . Thi s give s som e ide a 
of wher e on e ca n obtai n informatio n o n a  pa r t i cu l a r subjec t 
from. Unfortunatel y th e r e t u r n e d ques t ionna i re s wer e no t 
complete o n th i s point . 

3 . L is t o f holding s 

Th i s i s n e c e s s a r y a s on e mus t no t onl y kno w wha t subjec t 
a r e a s a r e covere d bu t wha t document s a r e availabl e fo r us e 
by an y sectio n o f th e community , an d th e Nationa l Informatio n 
Se rv i ce woul d b e failin g i n i t s t a s k s , i f i t faile d t o provid e 
such a  s e r v i c e . I n Guyan a the r e i s th e proble m o f lac k o f 
pe rsonne l t o r e c o r d th e document s i n thes e " L i b r a r i e s " . 
Th is i s a  ve r y t ime-consumin g tas k an d th e record in g o f th e 
bibl iographical dat a mus t b e s t anda rd i sed . 

4 . S e r v i c e s provide d 

In the  ques t ionnai r e p r e p a r e d b y th e Univers i t y o f Guyan a 
L i b r a r i a n an d d is t r ibute d t o al l informatio n s o u r c e s , the r e 
was th e quest io n r ega rd in g th e s e r v i c e s provide d b y th e 
" l i b r a r y " . 

5 . Pe r sonne l employe d 

A questio n r ega rd in g th e numbe r o f pe r son s employe d 
gives a  ve r y usefu l informatio n abou t th e numbe r o f pe r son s 
involved i n informatio n work , whethe r the y a r e qualifie d o r 
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not, thu s informin g thos e intereste d i n th e trainin g require -
ments i n thi s particula r field . 

6. Co-operatio n wit h othe r l ibrarie s 

This i s th e basi s fo r ou r nationa l informatio n network . 
For som e " l ibrar ies " ar e involve d i n inter-l ibrar y lending , 
thus makin g thei r document s availabl e t o a  wide r sectio n o f 
the community . Ther e ar e exchang e programme s betwee n 
l ibraries e .g . ,  Universit y o f Guyan a Librar y produce s a 
list o f documents , the y hav e fo r exchang e an d send s i t t o 
other l ib ra r ies . The n ther e ar e als o donations , an d thi s 
not onl y fro m on e librar y t o anothe r bu t fro m individuals . 

The Guyan a Librar y Association , whic h ha s a  membershi p 
of l ibrar ians , l ibrar y personnel , institution s i n whic h ther e 
are l ibrar ies , an d individual s intereste d i n librar y develop -
ment, ha s trie d t o overcom e som e o f th e problem s connecte d 
with l ibrarie s i n Guyana . Th e GL A recognise s th e necessit y 
of a n up-to-dat e Unio n catalogu e o f al l th e holding s o f th e 
various l ibrar ies , i f correc t informatio n i s t o b e dissemin -
ated a t a  national , an d late r internationa l level . Th e record -
ing o f th e variou s holding s mus t b e don e accordin g t o som e 
recognised bibliographica l standar d s o th e l ibrar y personne l 
must b e trained . Th e Guyan a Librar y Associatio n ha s under -
taken severa l trainin g workshop s ove r th e year s with no t to o 
much success , a s th e staf f wh o atten d thes e workshop s ar e 
moved fro m on e pos t t o anothe r ver y frequentl y an d no t 
usually t o a  simila r post . S o ther e must b e follow-u p wor k 
at leas t onc e a  year . 

Individual l ibrar ie s e .g . ,  Universit y o f Guyan a Librar y an d 
National Librar y hav e thei r ow n trainin g programmes . 

At presen t th e informatio n pictur e look s lik e th e on e i n th e 
diagram o n p. ' 5 . On e i s abl e t o offe r informatio n no t 
available i n one' s ow n l ibrar y b y contactin g anothe r wh o i s 
a membe r o f th e Guyan a Librar y Association . Ther e i s n o 
centralised agenc y t o whic h on e coul d go . However , th e 
Guyana Librar y Associatio n recognise s tha t i t canno t accep t 
the responsibilit y o f co-ordinatin g th e nationa l disseminatio n 
of informatio n s o i t ha s se t u p a n A d Hoc Committee . Th e 
terms o f referenc e o f thi s A d Hoc Committe e a r e : -

1. t o evaluat e th e existin g informatio n syste m 
and service s withi n th e contex t o f th e 
development o f Guyana ; 

2. t o mak e recommendation s t o th e highes t 
government authorit y o n : -

(a) th e co-ordination , improvemen t 
and developmen t o f informatio n 
services; 

(b) manpowe r an d financia l require -
ments; an d 
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(c) th e implementatio n o f p r o p o s a l s ; 

Th is A d Ho c Committe e ha s under take n t o vis i t t he se" l i b r a r i e s " 
subdivided b y subjec t a r e a s t o d i scove r exactl y wha t subject s 
a r e covere d an d i n wha t depth . Thi s i s al l tha t i s possibl e a t 
the p re sen t t ime . N o on e ye t ha s under take n t o r e c o r d th e 
individual documents . 

A use r -ques t ionna i re i s i n th e p r o c e s s o f bein g p r e p a r e d s o 
that an y informatio n se rv ic e whic h evolve s wil l b e designe d 
with th e u s e r s need s i n mind . F o r example , som e o f th e 
information r equ i r e d fro m th e u s e r s a r e : -

1. Wha t i s you r mai n a r e a o f profess iona l in te res t ? 
2 . D o yo u kee p an y pe r sona l informatio n files ? Wha t 

is t he i r content ? Ho w an d whe n d o yo u us e them ? 
3 . Th e las t tim e yo u neede d job- re la t e d informatio n 

what wa s th e f i rs t sourc e yo u approached ? 
4 . Wha t di d yo u ge t fro m thi s source ? 
5 . Ho w lon g di d i t tak e t o get ? 
6 . Wh y di d yo u us e th i s source ? 
7 . Ho w wa s th e informatio n used ? 
8 . Wha t typ e o f informatio n di d yo u fin d difficul t 

to obtain ? 

When thes e quest ion s an d o the r s hav e bee n answered , th e 
output o f th e informatio n syste m wil l b e decide d on . A t thi s 
point th e inpu t an d th e p r o c e s s e s o f s torag e an d d issemina -
tion ca n the n b e ca t e re d for . 

In a  nat iona l informatio n syste m i n Guyan a t h e r e mus t b e a 
co-ordinat ing s o u r c e . Thi s mean s havin g t o depen d o n on e 
of ou r l a r g e r l i b r a r i e s e . g . ,  Nationa l L i b r a r y . A t thi s 
point th e onerou s tas k o f actual l y organis in g th e informatio n 
for disseminatio n occu r s an d th e findin g an d financin g o f th e 
n e c e s s a r y manpowe r exper t i s e an d th e financin g o f th e 
n e c e s s a r y equipmen t mus t b e cons ide red . 

Does th e paren t bod y o f th e co-ordina t in g organisat io n 
finance th e Nationa l Informatio n System , o r d o al l th e 
paren t bodie s o f th e va r iou s informatio n s e r v i c e s contr ibut e 
to th e financin g o f th e system ? A s thi s canno t b e decide d 
on a t th i s s tag e i n Guyana ' s informatio n developmen t th e 
va r ious informatio n s e r v i c e s wil l continu e t o contr ibut e i n 
the i r usua l way . 

All tha t happen s a t th e p re sen t tim e i s a  r e f e r r a l s e r v i c e . 
F o r example , a  r e a d e r want s informatio n o n th e problem s 
of malnutri t io n i n th e f i rs t t h r e e y e a r s o f th e chi ld , an d h e 
goes t o th e Nationa l L i b r a r y . H e mus t b e r e f e r r e d t o 
another l i b r a r y e . g . ,  Medica l Scienc e L i b r a r y i f th e 
information i s no t availabl e i n th e Nationa l L i b r a r y . The r e 
is n o wa y i n whic h a  r e a d e r ca n r ece iv e a  cop y o f th e 
documents un les s th e pa r t i cu l a r informatio n sourc e t o 
which h e / s h e ha s bee n d i rec te d ha s suc h s e r v i c e s . 

General ly th e in te res te d staf f i n th e " l i b r a r i e s " provid e a 
reasonab le se rv ic e whic h ca n b e grea t l y improve d b y a n 
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increase i n thei r financia l allocation s fro m thei r paren t 
bodies. 

It ha s alway s bee n show n ho w importan t i t i s t o ge t informa -
tion whe n i t i s required , ye t les s an d les s i s bein g allocate d 
to th e informatio n services . I t i s t o b e hope d tha t ther e 
will b e ou r increas e i n financing , s o tha t a  Nationa l Informa -
tion Syste m ca n devolve , improv e an d blosso m int o a n 
International Informatio n System . 
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The Exis t in g Informatio n Networ k 
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25 TH E STAT E O F SCIENTIFI C INFORMATIO N SYSTEM S 
IN TH E BAHAMA S 

B J  T  Taylor 

Communication system s i n th e Bahamas , bot h wri t te n an d 
o r a l , a r e movin g i n a  posi t iv e s t rea m -  especia l l y i n 
educat ion. 

The condition s impose d b y th e geograph y o f th e countr y a r e 
quite differen t fro m mos t othe r Caribbea n coun t r i e s , i n tha t 
the Bahama s i s a n archipelagi c countr y compose d o f 70 0 
is lands cover in g a n a r e a o f ove r 160,00 0 squar e mi l e s . 
Transpor ta t ion rou te s fo r mate r ia l s an d th e organizat iona l 
s t ruc tu re o f th e Minis t r y o f Educatio n an d Cultur e ofte n 
times caus e problem s wit h communications . 

Innovative p r o g r a m s , 90 % of th e tim e or iginat e i n Ne w 
Prov idence , th e Capita l o f th e country , an d sprea d ou t t o 
the othe r twenty- thre e inhabite d is land s an d c a y s . 

Scientific informatio n i n th e Bahama s i s p resen t l y bein g 
disseminated vi a th e Minis t r y o f Educatio n an d Cul tu re , th e 
College o f th e Bahamas , th e Minis t r y o f Agr icul tur e an d 
F i s h e r i e s , th e Minis t r y o f Heal th , th e Bahama s Nationa l 
T r u s t an d severa l scientifi c i n d u s t r i e s . 

This pape r wil l focu s th e mean s throug h whic h mater ia l s a r e 
disseminated i n th e Minis t r y o f Educatio n an d Cu l tu re . Thi s 
is th e majo r syste m throug h whic h mos t scientifi c mate r ia l s 
a r e disseminate d i n th e Bahamas . 

Meet ings 

1. Genera l meeting s wit h al l Scienc e T e a c h e r s fro m bot h 
Government an d Independen t school s o n th e islan d o f Ne w 
Providence a r e hel d durin g eac h schoo l ter m -  a  tota l of 
t h ree pe r y e a r . A t th e init ia l meetin g hel d i n Augus t whic h 
is a n Orientat io n Workshop , t eache r revie w curr iculu m 
guidelines an d c u r r e n t informatio n re la te d t o th e fiel d a r e 
p r e s e n t e d . 

T e a c h e r s a r e encourage d t o joi n an d activit y par t ic ipa t e i n 
Curr iculum Developmen t a n d / o r Renewa l Committees . Eac h 
school ha s a t l eas t on e r ep re sen ta t iv e o n eac h o f th e subjec t 
commit tees . 

2 . Head s o f Scienc e Departmen t meeting s a r e hel d eac h 
month wit h th e Educatio n Officer . Th e purpose s o f 
these meeting s b e i n g : -
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(a) to d i s cus s p r o g r e s s o f Curriculu m 
Development Committees ; 

(b) t o p re sen t cu r r en t profess iona l 
l i t e r a t u r e ; 

(c) t o revie w textbooks ; 

(d) t o d i scus s problem s tha t migh t exis t 
within th e va r iou s depar tments ; 

(e) t o pla n In - s e rv i c e T e a c h e r Tra in in g 
Workshops ; an d 

(f) t o devis e Ne w Approache s t o teachin g 

Heads o f departmen t a r e encourage d t o mee t wit h sc ienc e 
staff member s a t l eas t twic e pe r mont h i n o r d e r t o infor m 
them o f r ecen t development s a s wel l a s t o p lan , o rganis e 
and implemen t ma t t e r s r e l a t e d t o th e schoo l sc ienc e p rog ram . 

3 . Famil y Islan d Staf f meeting s a r e hel d wit h Famil y Islan d 
Science T e a c h e r s throughou t th e countr y durin g th e v i s i t a -
t ions o f th e Educatio n Office r (Sc i ence ) . Eac h islan d i s 
encouraged t o es tab l i s h Curr iculu m Committee s s o tha t deve -
lopments i n Curr iculu m ma y b e continuou s throughou t th e 
school y e a r . 
4 . A s s i s t a n t D i r e c t o r o f E d u c a t i o n m e e t i n g s a r e h e l d 
w e e k l y , e a c h T h u r s d a y m o r n i n g . T h e E d u c a t i o n O f f i c e r s 
a r e o f t e n - t i m e s i nv i t e d t o t h e s e m e e t i n g s i n a n a t t emp t t o 
inform th e A s s i s t a n t D i r e c t o r s an d th e D i r e c t o r o f E d u c a t i o n 
wi th c u r r e n t o c c u r r e n c e s i n t h e i r a r e a an d t o s o l i c i t t h e i r 
a id an d s u p p o r t i n c a r r y i n g ou t p r o p o s a l s t ha t a r e a p p r o v e d . 

Communica t ion o f M a t e r i a l s t o S c i e n c e T e a c h e r s T h r o u g h o u t 
the F a m i l y I s l a n d s 

R e s i d i n g o n e a c h o f t h e m a j o r F a m i l y I s l a n d s a r e D i s t r i c t 
E d u c a t i o n O f f i c e r s . T h e s e p e r s o n s s e r v e a s th e M i n i s t r y 
of E d u c a t i o n an d C u l t u r e ' s r e p r e s e n t a t i v e s o n th e p a r t i c u l a r 
i s l a n d t o w h i c h t h e y a r e a s s i g n e d . T h e y a r e r e s p o n s i b l e 
for c o n v e y i n g t h e M i n i s t r y ' s p o l i c i e s an d s e e i n g t o i t t ha t 
t h e y a r e c a r r i e d o u t . 

Good communica t io n i n v o l v e s inpu t a s w e l l a s outpu t b y e a c h 
i nd iv idua l i n v o l v e d . 

It i s t h r o u g h th e D i s t r i c t E d u c a t i o n Of f ice r t ha t d e v e l o p m e n t s 
in S c i e n c e a r e d i s t r i b u t e d t o S c i e n c e staf f m e m b e r s l iv in g 
on t h e F a m i l y I s l a n d s . T h e s e o f f i c e r s c a r r y o r s e n d th e 
m a t e r i a l s t o t h e P r i n c i p a l s an d S c i e n c e t e a c h e r s . An y inpu t 
t h a t t e a c h e r s h a v e t o c o n t r i b u t e t o w a r d m a t e r i a l s s en t fro m 
M i n i s t r y ' s H e a d q u a r t e r s a r e submi t t e d t o th e S c i e n c e Of f i ce r 
t h r o u g h t h e D i s t r i c t E d u c a t i o n O f f i c e r . 

T h e S c i e n c e Of f i ce r t he n p r e s e n t s t h e m a t e r i a l s t o r e l e v a n t 
c o m m i t t e e s o n t h e i s l a n d o f Ne w P r o v i d e n c e . 
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On seve ra l o f th e Famil y I s l ands , th e Dis t r i c t Educatio n 
Officers se rv e a s th e cha i r agen t betwee n th e Minis t r y an d 
scientific inst i tut ion s locate d o n th e is land s fo r whic h the y 
a r e r e s p o n s i b l e . 

C i r c u l a r s r e l a t e d t o differen t ac t iv i t ie s i n scienc e educatio n 
a r e sen t t o th e Dis t r i c t Educatio n Officer . Als o studen t 
textbooks, t eache r r e s o u r c e mate r ia l s an d supplie s l i s t s 
and ca ta logues . 

Only i n c a s e s o f urgenc y a r e ma te r i a l s sen t d i rec t l y t o th e 
t eacher i n whic h c a s e , i t ha s t o b e sen t throug h th e P r i n c i p a l . 
Telephone ca l l s an d te legram s a r e a ls o mad e a n d / o r sen t . 

Family Islan d Scienc e t e a c h e r s , whe n i n Ne w Providenc e 
during a  holiday , vis i t th e Offic e o f th e Educatio n Office r 
(Sc ience) i n o r d e r t o r ece iv e neede d information . Ne w 
mate r i a l s an d development s a r e p resen te d an d d i scusse d 
during thes e meet ings . 

Official minute s o f al l communication s mad e a r e sen t u p th e 
line o f comman d t o th e Sen io r Officer s fo r informatio n 
purposes o r fo r act ion s t o b e t aken . 

Writing Workshop s 

Since 1975 , P r inc ipa l s o f bot h Governmen t an d Independen t 
schools hav e coopera te d well  i n r e l eas in g scienc e t eache r s 
from the i r norma l teachin g dutie s whe n reques te d b y th e 
Minis t ry o f Educatio n an d Cultur e t o par t ic ipa t e i n Writin g 
Workshops . 

These a r e Workshop s tha t a r e neede d pr imar i l y fo r producin g 
Curr iculum m a t e r i a l s . The y a r e normall y o f th re e t o fiv e 
days durat io n an d a r e hel d i n th e Scienc e Resourc e C e n t r e . 
T e a c h e r s hav e eas y a c c e s s t o r e s o u r c e informatio n i n th e 
subject d isc ip l ine s fo r whic h t h e r e a r e developin g m a t e r i a l s . 
The Resourc e L i b r a r y ha s ove r 30 0 volume s o f r e s o u r c e 
books . 

I n - S e r v i c e Teache r Tra in in g Workshop s 

The locatio n o f scienc e t e a c h e r s throughou t th e countr y o n 
twenty- three (23 ) differen t i s land s cause s duplicatio n o f som e 
of th e ac t iv i t ie s r e l a t e d t o th e communication s o f scientifi c 
developments . Thi s cause s th e p r o c e s s o f communicatio n 
to b e lon g an d t ed ious . Ma te r i a l s a r e sen t fro m th e Minis t r y 
to th e Dis t r i c t Educatio n Office r wh o i s sue s suc h t o th e 
t eache r vi a th e P r i n c i p a l . Th e t eache r the n submit s comments , 
evaluation o r recommendation s t o th e Pr inc ipa l wh o the n 
submits suc h t o th e Dis t r ic t Educatio n Office r wh o the n 
forwards mate r ia l s t o th e Educatio n Office r (Science ) 
through th e Permanen t S e c r e t a r y . T h i s , ofte n t imes , t ake s 
from 3  week s u p t o 6  weeks . T h e r e f o r e , i n 1973 , In -Se rv ic e 
Teache r Tra in in g Workshop s fo r Famil y Islan d t eache r s 
were ini t ia ted . 

The firs t typ e bein g th e P r imar y In -Se rv ic e Teache r T r a i n -
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ing Workshop s whic h wer e initiate d a s a  mean s of : -

1. P resen t in g t o th e t e a c h e r s , especia l l y o n th e 
Family I s l ands , sampl e mate r ia l s tha t migh t 
be selecte d fo r us e i n a  P r imar y Scienc e 
Program i n th e Bahamas ; 

2 . Providin g a  situatio n i n whic h t e a c h e r s migh t 
develop teachin g ski l l s tha t woul d enabl e the m 
to tes t an d evaluat e thes e sampl e mater ia l s 
that migh t b e selecte d t o b e incorpora te d i n a 
P r i m a r y Scienc e P rog ram ; 

3 . Acquaintin g t e a c h e r s wit h backgroun d informa -
tion o n specifi c scientifi c topic s tha t a r e t o b e 
developed int o teachin g unit s fo r th e P r imar y 
Science P r o g r a m ; an d 

4. Encouragin g t e a c h e r s , especia l l y thos e wit h 
l i t t le o r n o sc ienc e background , t o incorpora t e 
the i r scientifi c knowledg e gaine d wit h othe r 
c l a s s sub jec t s . 

The Workshop s wer e conducte d b y member s o f th e Pr imar y 
Science Committe e an d th e Educatio n Office r fo r Sc i ence . 
Local a r rangement s o n th e Famil y Island s fo r In -Se rv i c e 
Teache r Tra in in g Workshop s i n Scienc e a r e mad e b y th e 
Dis t r ic t Educatio n Officer . The y includ e r e l e a s e o f t e a c h e r s , 
location o f Worksho p s i t e , providin g t ranspor ta t io n an d 
living accommodatio n fo r th e visi t in g Officer . Al l mate r ia l s 
to b e use d i n th e Worksho p a r e t r anspor t e d t o th e islan d b y 
the Officer , excep t fo r mate r ia l s tha t ma y b e foun d local ly . 

Summer I n - S e r v i c e Workshop s i n Agr icul tura l Scienc e 
were s ta r te d i n 197 5 i n a n attemp t t o acquain t t e a c h e r s wh o 
were in te res te d i n s ta r t in g p rogram s i n Agricul tur e wit h 
enough knowledg e an d ski l l s t o d o so.  Specia l i s t Officer s 
from th e Minis t r y o f Agr icul tur e an d F i s h e r i e s a s wel l a s 
the Educatio n Office r fo r Scienc e an d loca l c ro p an d l ive -
stock fa rmer s taugh t th e s e s s ion s o f thi s on e mont h c o u r s e . 
Both l ec tu r e an d p rac t i ca l l abora to r y wor k sess ion s wer e 
held i n th e Scienc e Labora to r y an d i n th e f ie lds . Member s 
of th e Bahama s Agr icul tura l R e s e a r c h an d Tra in in g fo r 
Agr icu l tura l Developmen t (BARTAD ) Staf f locate d o n th e 
is land o f Andro s a l s o gav e valuabl e input . Anothe r wa s 
held i n 197 6 an d par t i c ipan t s include d Agr icul tur e Scienc e 
Spec ia l i s t s t e a c h e r s wh o wer e no t familia r wit h t ropica l 
Agr icul ture a s wel l a s in te res te d t e a c h e r s an d f a r m e r s . 

The I n - S e r v i c e Cours e o n th e Bahamia n Mar in e Environmen t 
was hel d i n 1976 . T h i s , bein g n e c e s s a r y , wa s t o equi p 
t e a c h e r s t o improv e the i r teachin g ski l l s wit h a  uni t entitle d 
the sam e tha t i s a  pa r t o f th e Genera l Scienc e Sy l l abus . 
F i s h e r i e s Officer s sha re d the i r knowledg e i n teachin g thes e 
ses s ions a s wel l a s exper t s fro m th e Minis t r y o f Externa l 
Affairs wh o acquainte d t e a c h e r s wit h "Th e Law s o f th e S e a " . 
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Science Radi o Broadcas t s 

In a n effor t t o enlighte n an d broade n scientifi c knowledg e 
in gene ra l , a  Scienc e Radi o Broadcas t Committe e wa s 
formed i n 1973 . Te n sc r ip t s wer e develope d an d p resen te d 
center ing aroun d th e Uni t topic s foun d i n th e Bahama s Junio r 
Cert i f icate Sy l l abus . 

These sc r ip t s wer e broadcas t throughou t th e countr y bu t 
have bee n discontinue d becaus e o f mor e p r e s s in g develop -
ments i n th e fiel d of  S c i e n c e . Hopefully , b y 1978 , th e 
Committee wil l b e reac t iva te d an d mor e sc r ip t s produce d an d 
b roadcas ted . 

Through th e s e r v i c e s o f th e Broadcas t in g Divisio n o f th e 
Learning Resource s Unit , half-hou r radi o program s re la te d 
to cu r r en t o c c u r r e n c e s i n Scienc e Educatio n a r e mad e onc e 
each t e rm . Las t t e rm , th e Lo w Cos t Scienc e Productio n 
Seminar /Workshop an d th e Agr icul tura l Scienc e Centr e i n 
New Providenc e wer e feature d an d thi s t e rm , th e Thi r d 
Bahamas Scienc e Exhibitio n wil l b e feature d twic e withi n 
one wee k -  onc e o n Thursda y an d agai n o n Sunday , bot h 
being don e durin g prim e radi o t ime . 

Bahamas Informatio n S e r v i c e s 

It i s no w a  polic y o f m y Governmen t tha t an v mater ia l s tha t 
a r e t o b e place d i n th e P r e s s media , wit h th e exceptio n o f 
educational radi o b roadcas t s fro m th e Minis t r y o f Educatio n 
and Cul tu re , mus t b e issue d b y th e Bahama s Informatio n 
S e r v i c e s . T h e r e f o r e , an y educationa l scientifi c new s 
r e l e a s e s mus t com e int o Minis t r y Headquar te r s an d b e 
forwarded throug h th e Publi c Relation s Office r o f th e 
Minis t ry t o Bahama s Informatio n S e r v i c e s , th e officia l 
publicity agen t o f Government . Onl y whe n program s a r e 
covered b y a n officia l membe r o f Bahama s Informatio n 
S e r v i c e s i s thi s p rocedur e u n n e c e s s a r y . 

Science Exhibitio n 

in 197 2 an d i n 1974 , ver y successfu l Scienc e Exhibition s 
were hel d tha t se rve d no t onl y t o develo p a n inc rease d 
public awarenes s o f th e plac e an d nee d fo r Scienc e an d 
things scientifi c i n today ' s wor ld , bu t thes e exhibition s als o 
se rved a s a  meetin g groun d fo r youn g scientifi c mind s fro m 
all ove r th e Commonwealth . 

The par t ic ipat io n o f pr iva t e e n t e r p r i s e no t onl y expose d 
students t o th e poss ib i l i t ie s an d th e nee d fo r sc ien t i s t s i n 
the future , bu t i t se rve d t o r e a s s u r e industr y tha t th e 
Minis t ry o f Educatio n an d Cultur e wa s cognizan t o f the i r 
needs i n thes e a r e a s an d wa s t ra in in g ou r youn g peopl e t o 
be qualifie d t o fil l som e o f thes e n e e d s . 

Both serve d a s a  stimulatin g educationa l exper ienc e fo r al l 
in tha t they : -

(a) provide d student s a t al l level s wit h a n 
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opportunity an d incentiv e t o pursu e thei r 
own scientifi c i n t e r e s t s ; 

(b) inc rease d th e a w a r e n e s s o f s tudent s abou t 
the man y topic s o f Scienc e an d it s teachin g 
potential i n th e Bahamia n environment ; 

(c) se rve d a s a  meetin g poin t fo r a n exchang e 
of idea s abou t Scienc e educat ion ; 

(d) provide d a n opportunit y fo r th e genera l 
public t o gai n a n insigh t int o th e ro l e 
of Scienc e an d it s re levanc e t o th e 
Bahamian wa y o f l ife ; an d 

(e) provide d everyon e wit h a n opportunit y 
to wi tnes s tha t learnin g an d enjoymen t o f 
life a r e compatible . 

These Exhibition s wer e sponsore d unde r th e ausp ice s o f th e 
Minis t ry o f Educatio n an d Cultur e i n cooperat io n wit h th e 
Min i s t r i e s o f Heal th , Agr icul tur e an d F i s h e r i e s an d pr ivat e 
scientific firm s an d Organ iza t ions . Sc ien t i s t s fro m th e 
public a s wel l wer e invite d t o p re sen t l e c t u r e s , seminar s 
and demons t ra t ions . Th e Thi r d Bahama s Scienc e Exhibition s 
is t o b e opene d officiall y o n Apri l 25 , 1977 . 

These Exhibit ion s wer e organize d b v th e Scienc e Exhibitio n 
Committee tha t i s compose d o f on e r ep resen ta t iv e fro m eac h 
par t ic ipat ing school , Min i s t ry , fir m an d o rgan i sa t ion . 

The Exhibitio n i s a t p r e sen t non-compet i t ive . School s 
throughout th e count ry , a l s o , stag e individua l Scienc e 
Exhibitions throughou t th e y e a r . 

Science Resourc e Cent r e 

In Ma y 1975 , i t wa s foun d n e c e s s a r y t o hav e a  Centra l 
Supply Depo t t o s to r e an d d is t r ibut e k i t s , booklet s an d othe r 
scientific appara tu s t o school s throughou t th e Commonwealth . 
T h e r e f o r e , th e Scienc e Resourc e Centr e wa s es t ab l i shed . 
The s e r v i c e s o f th e Centr e a r e : -

(a) t o se rv e a s a  si t e fo r In -Se rv i c e Teache r 
Tra in ing Workshop s fo r t e a c h e r s o f Sc ience ; 

(b) t o se rv e a s a  Scienc e Se rv ic e Centr e (Repai r 
of broke n equipment) ; 

(c) t o se rv e a s a  Centra l Suppl y Centr e fo r th e 
loaning o f Scienc e mate r ia l s (k i t s , audiovisua l 
aids equipment , chemica ls , profess iona l 
l i t e r a tu r e an d r e s o u r c e textbooks , e t c . ) ; 

(d) t o se rv e a s a  meetin g plac e fo r Scienc e 
t e a c h e r s an d othe r sc ien t i s t s an d scienc e 
educa tors i n th e communit y fo r d i scuss ion s 
re la ted t o problem s encountere d i n th e 
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teaching o f th e subject ; an d 

(e) t o se rv e a s a  si t e fo r demonstrat ion s o f 
new o r unfamilia r appara tu s i n s c i ence . 

P r e s e n t l y , th e Centr e i s no t opene d ful l t ime , bu t pe r son s 
des i rous o f usin g th e s e r v i c e s o f th e Centr e a r e abl e t o d o 
so whe n r eques t s a r e made . I t i s hope d tha t onc e th e 
s e rv i ce s o f a  full-tim e technicia n a r e ava i lab le , i t wil l b e 
opened full- t ime . 

Donor Agencie s 

T h e r e a r e locate d i n th e Bahamas , scientifi c firm s an d 
organizat ions tha t publishe d educationa l mate r ia l s -  Bahama s 
Oil Refinin g Compan y (BORCO) , Syntex , Morton s Sa l t , Th e 
Bahamas Nationa l T r u s t , BARTAD , Shel l and , e t c . 

Publ icat ions a r e sen t t o school s fro m thes e inst i tut ion s vi a 
the Educatio n Office r (Sc i ence ) . O f pa r t i cu la r mentio n i s 
The Bahama s Nationa l T r u s t whic h invite d th e Minis t r y o f 
Education an d Cultur e t o coopera t e wit h i t s Educationa l 
Committee i n developin g a  Conservatio n Guid e an d slid e 
shows re la te d t o Unit s i n th e Genera l Scienc e Syl labus . 

Scientific films , f i lmstrip s an d s l ide s ar e loane d t o school s 
through th e inst i tut ion s state d abov e a s wel l a s th e American , 
Jamaican an d Canadia n E m b a s s i e s . Scientifi c mater ia l s 
rece ived i n th e Minis t r y o f Educatio n an d Cultur e fro m th e 
Br i t i sh Council , th e Caribbea n Regiona l Organizatio n o f 
Associa t ions fo r Scienc e Educatio n (CROASE ) othe r 
Min i s t r i e s an d col lege s an d un ive r s i t i e s abroa d a r e duplic -
ated whe n rece ive d an d i f n e c e s s a r y , d is t r ibute d t o scienc e 
staff member s throughou t th e count ry . Thes e a r e accompanie d 
by a  c i r c u l a r whic h i s th e officia l coverin g mediu m fo r 
mate r ia l s bein g issue d t o al l schools . Mate r i a l s a r e 
forwarded t o bot h Governmen t an d Independen t schools . 

Conclusion 

Some o f th e majo r problem s tha t a r e encountere d i n attempt -
ing t o disseminat e scientifi c ma te r i a l s t o scienc e t e a c h e r s 
throughout th e Bahama s a r e : -

(a) th e s lownes s o f th e bureaucra t i c s t ruc tu r e 
in havin g c i r c u l a r s approved ; 

(b) th e inefficienc y o f ma te r i a l s a r r iv in g t o 
the respons ib l e office r immediatel y afte r 
the i r a r r i v a l i n th e office ; 

(c) th e s lownes s o f th e mai l se rv ic e throughou t 
the country ; an d 

(d) th e lac k o f efficienc y i n pass in g th e mater ia l s 
on t o th e concerne d t eache r onc e i t a r r i v e s 
at th e schoo l r a t h e r tha n waitin g unti l th e 
due dat e o r filin g th e mate r ia l s an d forgettin g 
that the v ex i s t . 
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It i s hope d tha t wit h th e formatio n o f a n Associat io n fo r 
Science Educatio n i n th e Bahamas , swifte r communicatio n 
among scienc e staf f member s throughou t th e countr y an d 
a lso amon g th e t e r r i t o r i e s wil l com e int o ex i s t ence . Mor e 
d i rec t communicatio n amon g suc h pe r son s withou t havin g t o 
go throug h th e bureauc ra t i c s t ruc tu r e shoul d improv e th e 
exist ing s i tuat ion . 
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26 TH E STAT E O F SCIENTIFI C INFORMATIO N SYSTEM S 
IN BELIZ E 

G Ellis 

Belize ha s a  populatio n o f 130,00 0 wit h a  populatio n densit y 
of 14 . 5 pe r son s t o th e squar e mi le . Th e hig h man-lan d ra t i o 
makes agr icu l tu ra l developmen t th e g rea tes t economi c 
potential fo r Be l i ze . Englis h i s th e officia l language , bu t 
Spanish i s widel y spoken . Language s o f mino r significanc e 
a r e C a r i b , May a an d Ketchi . 

Bel ize ha s a  l i t e rac y r a t e tha t ha s bee n quote d a s hig h a s 
95 p e r c e n t . P r ima r y schoo l educatio n i s fre e an d th e high -
est learnin g inst i tut ion s a r e Sixt h For m Studie s an d th e 
Belize T e a c h e r s ' Col lege . 

T h e r e i s on e Radi o Statio n i n th e countr y an d thi s i s Govern -
ment cont ro l led . Radi o Beliz e give s sa t is factor y receptio n 
in al l p a r t s o f th e countr y an d i t i s undoubtedl y th e mos t widel y 
used informatio n medium . Governmen t Min is t r i e s ru n 
r egu la r programme s o f a  scientifi c na tur e i n ag r i cu l tu re , 
health an d meteorology . Th e Governmen t Informatio n Serv ic e 
ope ra t e s a  mobil e cinem a uni t whic h take s p ic tu re s regular l y 
to th e r u r a l a r e a s . Man y school s an d Governmen t Depar t -
ments a l s o hav e movi e p r o j e c t o r s . 

The th re e weekl y newspaper s i n Beliz e wil l c a r r y fro m tim e 
to tim e scientifi c a r t i c l e s whic h ha s re levanc e i n th e country . 
Pe r iod ica l s publishe d containin g scientifi c mater ia l a r e : 

Extension Bullet in , b y th e Minis t r y o f Agr icu l tu re ; 
Agr icul tura l Informatio n Bullet in , b y P r o s s e r 
F e r t i l i z e r an d Agrote c Company ; 
Pro jec t Bul le t in , b y C . A . R . E . I n c . ; 
Bel izean F a r m e r s b y th e Beliz e Agricul tura l Society ; 
Asuntos Canero s b y Beliz e Suga r Indus t r i e s ; an d 
Journal o f Bel izea n S tud ies , b y th e Beliz e Institut e 
of Socia l Resea rc h an d Actio n (BIRSA) . 

Centra l F a r m , th e Governmen t Agricul tura l Resea rc h Statio n 
has th e onl y sc ienc e l i b r a r y a s such . However , al l publi c 
l i b r a r i e s c a r r y a  scienc e sectio n t o whic h foreig n an d loca l 
mater ia l a r e sen t . School s an d col lege s a ls o c a r r y scienc e 
publ ica t ions . Th e America n Consulat e i n Beliz e Cit y ha s a 
wide collectio n o f scienc e publication s an d movi e films . 

In Be l i ze , scientifi c r e s e a r c h i s sponsore d b y th e Govern -
ment, regiona l agencie s suc h a s Caribbea n Agricul tura l 
Resea rch an d Developmen t Institut e (CARDI) , Univers i t ie s 
and Foundat ions . Bas ica l ly , Governmen t r e s e a r c h programm e 
is geare d towar d th e applicatio n o f pr inc ip le s i n th e 
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maximisation o f th e natura l r e s o u r c e s o f th e count ry . A s 
one woul d expect , th e g rea t e s t thrus t i s i n a g r i c u l t u r e . I n 
many c a s e s th e loca l r e s e a r c h e r s wor k jointl y wit h outsid e 
agencies o n a  specifi c problem . A  limite d r e s e a r c h i s don e 
in f i sher ie s an d thi s i s c a r r i e d ou t mainl y b y outsid e 
r e s e a r c h w o r k e r s wit h Governmen t col labora t ion . Th e 
F o r e s t r y Departmen t a l s o ha s a  r e s e a r c h sec t ion , which , lik e 
Agr icu l tu re , concen t ra te s o n applie d r e s e a r c h . 

The Beliz e Audobo n Socie ty , dedicate d t o th e conservat io n 
of wil d l i fe , c a r r i e s ou t fiel d s tudie s o n wil d lif e population , 
movements an d hab i t s . I n th e socia l s c i e n c e s , BIRS A i n it s 
journal produc e a r t i c l e s o n loca l a rchaeology , h is tor y an d 
anthropology. Extensiv e r e s e a r c h ha s bee n don e o n th e 
Mayas o f Bel iz e wit h fund s fro m un ive r s i t i e s an d Foundat ions . 
The Departmen t o f Archaeolog y monitor s thes e s tudie s an d 
is supplie d wit h al l informatio n an d finding s fro m suc h 
s tud i e s . Othe r r e s e a r c h s tudie s c a r r i e d ou t fro m tim e t o 
time a r e i n th e fiel d o f anthropology , pa r t i cu la r l y o n th e 
Black Car ib s an d th e M a y a s . Th e publicat ion s a r i s in g fro m 
these a r e usual l y lodge d a t th e publi c l i b r a r y . 

Scientific informatio n gathere d a s outline d abov e mus t b e 
disseminated an d mad e avai labl e t o th e p rope r audienc e suc h 
as f a r m e r s , s tudent s an d th e genera l publ ic . A s fa r a s 
reaching fa rmer s i s concerned , th e Minis t r y o f Agricul tur e 
Extension S e r v i c e s i s se t u p fo r thi s function . Th e staf f 
consis t o f 3 4 officer s sprea d ove r si x adminis t ra t iv e d i s t r i c t s 
and a  c l ientel e o f 12 ,000 . T h e r e i s a  specia l office r fo r 
rad io programme s an d on e fo r publ ica t ions . Tw o far m 
programmes a r e don e b y thi s specia l i s t weekly , on e i s i n 
Span i sh . Radi o Bel iz e ha s recent l y s t a r t e d a  dail y programme , 
T i l l e r s o f th e So i l , to  whic h th e Minis t r y o f Agr icul tur e 
and o the r ag r i cu l tu ra l agencie s mak e contr ibut ion . Th e 
main ag r i cu l tu r e programm e i s hea r d o n Sunday s an d run s 
for 4 5 minutes . Th e item s usual l y cons is t o f a  tal k b y on e 
of th e agr icu l tu ra l s p e c i a l i s t s , a n intervie w wit h a  farme r 
o r a  d i scuss ion ; advic e o n c u r r e n t ag r icu l tu ra l problems ; 
announcements; an d a  ve r y popula r featur e i s a  s e r i a l "Fro m 
Polly t o Po l ly" , a  radi o dram a wit h a  r u r a l settin g an d 
used a s a  vehicl e fo r disseminatin g ne w technologica l 
p r a c t i c e s i n a g r i c u l t u r e . Th e publication s specia l is t 
officer get s mos t o f h i s mate r ia l fro m r e s e a r c h w o r k e r s . 
These h e edi t s an d p r e p a r e s fo r fa rmer s l eve l . 

None o f thes e spec ia l i s t officer s hav e ha d an y t ra in in g i n 
the wor k the y per form . On e wa s nominate d las t y e a r t o a 
workshop o n agr icu l tu ra l broadcas t in g whic h wa s t o b e hel d 
in Guyana . Th e worksho p ha s bee n postpone d indefinitel y 
we a r e informed . Th e nee d fo r t ra in in g i n thi s a r e a shoul d 
be ve r y helpful , s inc e th e radi o i s th e mos t widel y use d 
medium o f communicatio n i n Be l i ze . 

S imi la r ly , th e specia l i s t office r i n publicat ion s ha s ha d t o 
re ly mainl y o n hi s init iativ e fo r presenta t io n o f publicatio n 
ma te r i a l . H e ha s n o suppor t staf f an d s o mus t awai t hi s 
turn fo r typin g an d th e us e o f th e cyclostylin g machine . 
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Recently one  o f th e Min i s t r i e s acquire d a  scanne r an d thi s 
has improve d th e appearanc e o f ou r publ ica t ions . Th e 
Government P r i n t e r s ma y accep t r eques t s fo r off-se t wor k 
if on e i s p r epa re d t o wai t indefinitely . Limite d finance s 
p rec ludes th e wid e us e o f commercia l p r i n t e r s . 

The nee d fo r t ra inin g i n communicatio n technique s i s eve n 
more obviou s amon g th e fiel d staff . A s a  r e su l t the y functio n 
more a s fiel d a d v i s e r s an d l e s s a s demons t ra to r s an d 
t e a c h e r s . T h e r e ca n b e mor e us e mad e o f visua l aid s an d 
communication equipmen t suc h a s p r o j e c t o r s , tap e r e c o r d e r s , 
e t c . I t i s recognise d tha t no t ever y office r i s a n a r t i s t , bu t 
t ra ining i n suc h a r e a s a s mas s media , conceptual isat ion , 
propaganda technique s an d s o on , wil l enabl e hi m t o tel l 
the a r t i s t wha t h e wan t s . Las t mont h C A R D I held  it s 
regional workshop /semina r "Th e Problem s o f Agricul tura l 
Resea rch an d Development " i n Be l i ze . Aris in g ou t o f th e 
d iscuss ion wa s a  s t ron g recommendatio n t o Governmen t fo r 
s treamlining th e flo w o f informatio n fro m Researc h t o 
Extension an d vic e v e r s a . 

In th e main , scientifi c knowledg e i n Beliz e school s i s taugh t 
in a  c lass roo m si tuat ion . Then , th e mater ia l i s broke n dow n 
into subject s -  chemis t ry , biology , agr icu l tu ra l sc ience , e t c . 
Too ofte n th e knowledg e gaine d i s no t re la te d t o th e student s 
day- to-day e x p e r i e n c e s . I t ma y b e goo d onl y fo r schoo l 
examinations an d c lassroo m p u r p o s e s . Belizea n educator s 
a r e no w becomin g awar e o f thi s situatio n an d las t yea r the y 
took s tep s t o remed y i t . Nin e r u r a l school s hav e bee n 
selected t o par t ic ipa t e i n a  pilo t projec t whic h wil l b e 
following th e " in tegra te d curr iculu m approach " t o education . 
At th e "out-doo r l a b o r a t o r y " , student s acquir e scientifi c 
knowledge re levan t t o the i r environmen t an d lear n t o se e 
c lea r ly th e man-lan d re la t ionshi p aroun d them . Th e projec t 
will ru n fo r th re e y e a r s . 

In conclusion , the r e i s n o doub t tha t Beliz e ha s a  fa r wa y 
to g o i n developin g he r scientifi c informatio n sys tems . I f i t 
is accepte d tha t on e o f th e precondi t ion s fo r a  recept iv e 
audience i s a  hig h genera l leve l o f education , Beliz e ha s a n 
advantage . Wha t i s neede d para l le l t o thi s developmen t i s 
more r e s e a r c h wit h loca l mater ia l unde r loca l condi t ions , s o 
the kin d o f scientifi c mater ia l disseminate d wil l b e re levan t . 
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27 TH E STAT E O F SCIENC E AN D TECHNOLOG Y INFORMA -
TION SYSTEM S I N JAMAIC A 

0 Lewis 

T h e r e shoul d b e n o doub t i n anyone ' s min d tha t the r e i s a n 
information explosio n i n Scienc e an d Technology . I t i s 
becoming increas ingl y difficul t fo r developin g count r ie s t o 
purchase al l th e informatio n the y nee d -  A  syste m o f r e s o u r c e 
shar ing seem s t o b e th e a n s w e r . 

In thi s r epo r t Scienc e an d Technolog y Informatio n (STI ) i s 
taken t o mean , informatio n o n th e s t a t u s , p r o g r e s s an d 
r e s u l t s o f r e s e a r c h developmen t an d o the r act iv i ty , an d o n 
the applicatio n o f suc h r e s u l t s , togethe r wit h an y othe r 
information o f potentia l us e i n an y scientifi c o r technologica l 
ac t iv i ty . B y syste m w e mea n an y plac e wher e the r e i s a 
collection o f scienc e an d technolog y informatio n whethe r 
this i s organize d o r not . 

Based o n th e abov e definitio n w e hav e bee n abl e t o identif y 
84 ST I col lect ion s d is t r ibute d a s follows : Governmen t 24 ; 
P r iva t e 3 1 ; Univers i t y o f th e Wes t l n d i e s l 9 . 

P r iva t e Sec to r 

In th e pr iva t e sec to r man y o f th e 3 1 col lect ion s a r e small , 
often no t o rgan ized , bu t highl y spec ia l ized . Thes e collect ion s 
a r e no t ope n t o th e publi c an d s o the r e i s a  wealt h o f informa -
tion whic h i s no t access ib l e t o th e r e s t o f th e scienc e an d 
technology community . 

Univers i ty 

The Mai n L i b r a r y a t th e Univers i t y o f th e Wes t Indie s ha s tw o 
b r a n c h e s , th e Scienc e L i b r a r y an d th e Medica l L i b r a r y . 
T h e r e a r e a ls o 1 7 departmenta l co l lec t ions , whic h a r e no t 
o rgan ized , dealin g wit h scienc e an d technolog y information . 
These departmenta l col lect ion s a r e onl y access ib l e t o th e 
staff o f th e depa r tmen t s . 

The followin g s e rv i ce s a r e offere d b y th e Scienc e L ib ra r y 
and Medica l L i b r a r y : -

(a) I n t e r - l i b r a r y lendin g 
(b) Photocopyin g 
(c) Distr ibut io n o f Access ion s l i s t s 
(d) Extensio n o f readin g an d re fe renc e 

faci l i t ies 
(e) Telephon e enquir ie s 
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Government (includin g Sta tu tor y Bodies ) 

The re a r e a  tota l o f 24 - col lect ions i n thi s sec t ion . Si x o f 
t h e s e , namel y Minis t r y o f Agr icu l tu re , Burea u o f S t a n d a r d s , 
Jamaica Industr ia l Developmen t Corpora t ion , Jamaic a Bauxit e 
Ins t i tu te , Minis t r y o f Minin g an d Natura l Resource s an d 
Scientific R e s e a r c h Counci l a r e l a rg e organize d l i b r a r i e s . 
The Minis t r y o f Agr icu l tur e an d th e Scientifi c Resea rc h 
Council a r e ope n t o th e publi c a s r e f e renc e l i b r a r i e s . 

The Technica l Informatio n Sect io n (TIS ) i s a  sectio n o f th e 
Scientific R e s e a r c h Counci l (SRC) , Jamaica . Scientifi c 
R e s e a r c h Counci l i s a  Governmen t Resea rc h Organizat io n 
which inves t igate s th e feasibil i t y o f producin g ne w product s 
from loca l ra w mate r i a l s whic h wil l boos t th e econom y o f 
the Is land . 

The object ive s o f th e Technica l Informatio n Se rv i c e a r e : 

1. Developin g an d maintainin g a  technica l l i b r a r y 
which pr imar i l y meet s th e informatio n need s o f 
the r e s e a r c h staff ; 

2 . T o b e a  r e f e r enc e cen t r e fo r S c i e n t i s t s , 
I ndus t r i a l i s t s , Businessme n an d T e a c h e r s 
of Sc i ence ; 

3 . Th e disseminat io n o f scientifi c an d technica l 
information b y p repa r in g an d publ ishing : 

(a) A n abs t rac t in g journa l ; 
(b) Th e Journa l o f th e Scientifi c Resea rc h 

Council , a  p r imar y journa l r epor t in g 
local r e s e a r c h ; 

(c) Th e Counci l ' s Annua l Repor t 
(d) Technica l P a p e r 
(e) Occasiona l pape r 
(f ) Als o ac t s a s publ i she r fo r an y loca l 

sc ience an d technolog y information . 

The function s o f th e TI S are. : 

1. Acquisit io n 
2 . Cataloguin g an d Classif icat io n 
3 . Referenc e 
4 . Re fe r r a l 
5 . Disseminatio n 
6 . Archiva l 

T h e r e i s a  wealt h o f STI  i n Jamaic a bu t i t i s inaccess ib l e t o 
the Sc ienc e an d Technolog y Communit y becaus e e i the r i t s 
a c c e s s i s r e s t r i c t e d o r i t i s no t o rgan ized . E i the r o f 
these problem s i s withou t a  solut ion . 

Collect ions ca n b e expose d t o a  wide r numbe r o f u s e r s b y 
e i ther a  switchin g sys tem : 
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procuring materia l locate d i n anothe r Uni t 
of th e networ k fo r th e user ; 

or a  referra l system: -

informing th e use r wher e th e informatio n ca n 
be located . 

The Scientifi c Researc h Counci l propose s tha t a  networ k 
of Scienc e an d Technolog y informatio n system s b e establish -
ed, eac h uni t maintainin g autonomou s administration o f it s 
collection, bu t cooperatin g it s individua l resourc e t o th e 
total wealt h o f th e island , 

A network ha s bee n propose d rathe r tha n a  monolithi c 
structure -  becaus e 

1. Institution s alread y exist ; 
2. Ne w one s ca n develo p a s th e nee d a r i ses ; 
3 . Informatio n wil l no w b e accessibl e t o th e 

total use r communit y rathe r tha n a  selec t 
few. 

By formin g suc h a  networ k i t i s hope d tha t th e followin g 
benefits wil l b e realized : 

1. "Unio n Catalogue ; 
2 . Wide r Coverag e fo r all ; 
3 . Reciproca l borrowing ; 
4 . Avoidanc e o f excessiv e duplication . 

Related Service s t o Scienc e an d Technolog y Automatio n 

There ar e a  fe w automatio n systems . 

The Institut e o f Jamaic a Wes t Indie s Referenc e Librar y ha s 
a KWI C indexin g programm e whic h i s bein g use d t o inde x 
the Dail y Gleaner , oldes t an d ou r majo r Newspaper . 

Alcan Informatio n Centr e ha s a  periodica l routin g syste m i n 
operation. 

Several l ibrarie s i n th e S  an d T  disciplin e als o hav e acces s 
to compute r services . Plan s ar e bein g mad e fo r othe r 
computer service s suc h a s Agris , Devsi s an d UNIDA . 

Recently i n Jamaic a ther e wa s a  demonstratio n o f On-lin e 
service vi a Telex-TW X t o th e Lockhee d Dialog System . 

In Jamaic a ther e i s a  Nationa l Councilo n Librar ies , Archive s 
and Documentatio n Service s whic h ha s th e followin g term s 
of reference : 

1. T o stud y i n detai l an d mak e recommendation s 
direct t o Governmen t fo r on e integrate d 
National Pla n fo r th e systemati c developmen t 
of al l type s o f Librar ies , Archive s an d 
Documentation Services ; 
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2 . T o stud y i n detai l an d mak e recommendation s 
to stimulat e an d expan d th e developmen t o f 
the L i b r a r i e s o f pr ivat e organizat ion s an d 
develop officia l channel s fo r usin g the i r 
r e s o u r c e s (unclassif ie d mater ia l ) i n th e 
National pool , followin g th e NATI S (Nationa l 
Information Sys tem , concep t a s recommende d 
by UNESCO ; 

3 . T o stud y an d advis e Governmen t o n legislatio n 
r equ i r ed t o es tabl i s h nationa l l i b r a r y wit h 
provis ion fo r lega l deposi t ; 

4 . T o revie w continuousl y th e Nation ' s l i b ra r y 
needs an d advis e Governmen t o n nationa l 
p r i o r i t i e s i n th e budgetar y p rov i s ions ; 

5 . T o examin e recommende d s tandard s fo r 
these s e r v i c e s an d advis e Governmen t o n 
any n e c e s s a r y modificatio n an d legislat io n 
for th e implementatio n o f NATIONA L 
STANDARDS a s guideline s fo r upgradin g 
these s e r v i c e s i n Jamaica . 

The Governmen t cons ide r s i t a  matte r o f urgenc y t o es tabl is h 
a nationa l informatio n syste m whic h woul d coordinat e and /o r 
in tegra te al l th e re levan t s e r v i c e s thu s obtainin g g r e a t e r 
effectiveness an d th e economica l us e o f limite d r e s o u r c e s 
without detr imen t t o th e t rad i t ion s an d spec ia l i se d function s 
of individua l s e r v i c e s . 

It i s wit h thi s i n min d tha t D r . Doroth y Colling s wa s aske d 
by th e Nationa l Counci l t o advis e the m o n l i b r a r y development . 

D r . Colling s approache d thi s assignmen t b y sett in g u p te n 
(10) workin g p a r t i e s namely : -

1. Nationa l P r i o r i t i e s , Legislat io n an d Financia l 
Support ; 

2 . L i b r a r i e s o f th e Univers i t y o f th e Wes t Indies ; 
3 . Nationa l L i b r a r y o f Jamaica ; 
4 . Publi c an d Schoo l L i b r a r i e s ; 

5 . Archive s an d Record s Management ; 
6 . Informatio n S e r v i c e s i n Scienc e an d Technology ; 
7 . Governmen t an d Specia l L i b r a r i e s (exclusiv e o f 

Science an d Technology) ; 
8 . Manpowe r R e s o u r c e s ; 
9 . Dat a Bank s an d Automatio n i n L i b r a r i e s ; 

10. Publishin g an d Product ion : Book s an d Audi o 
Vi sua l . 

Repor t s o f thes e Workin g p a r t i e s hav e bee n sen t t o D r . 
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Collings fo r incorporat io n i n he r r e po r t t o th e Nationa l 
Council . I t i s o n thi s r e po r t tha t Governmen t wil l ac t . 

The followin g i s a  l is t o f th e organize d ST l col lect ions : 

LIST O F ORGANISE D ST l COLLECTIO N 

L i b r a r y Discipl ine Address 

Banana 

Jamaica Bauxit e 
Inst i tute 

Scientif ic R e s e a r c h 
Council 

Banana 

Bauxite an d 
re l a t ed field s 

Agro-Indus t ry 
Nutri t ion 
Mineralogy an d 
other re la te d 
f ie lds . 

10 Sout h 
Avenue, 

Kingston 4 , 
Jamaica, W. I . 

P . O . Bo x 359 , 
Kingston 5 , 
Jamaica, W. I . 

P . O . Bo x 35 0 
Kingston 6 , 
Jamaica, W . l . 

Jamaica Industr ia l 
Development C o r p o r a -
tion 

Min i s t ry o f Agr icu l tur e 

Minis t ry o f Minin g an d 
Natura l R e s o u r c e s 

Science L i b r a r y 

Medical L i b r a r y 

Alcan Informatio n Cente r 

Seprod 

Industr ia l Deve -
lopment includin g 
Agro- Indus t r ia l 
and Buildin g 

Agr icul ture 

Geology, Wate r 
R e s ou rc e s th e 
environment 

Natural Scienc e 

Medicine 

Bauxite produc -
tion 

Soap Technolog y 

27.5 

4 Wincheste r 
Road, 

Kingston 10 , 
Jamaica, W . l . 

P . O . Bo x 480 , 
Kingston 6 , 
Jamaica W . l . 

P . O . Bo x 495 , 
Kingston 5 , 
Jamaica W . I . 

P . O . Bo x 104 , 
U . W . I . , 
Mona, 
Kingston 7 , 
Jamaica 

U . W . I . , Mona , 
Kingston 7 , 
Jamaica, W . l . 

Kirkvine Work s 
Kirkvine P . O . 
Jamaica W . l . 

6 P r o d u c e r ' s 
Road, 

P . O . Bo x 271 , 
Kingston, 
Jamaica W . l . 



28 TH E STAT E O F SCIENTIFI C INFORMATIO N SYSTEM S 
IN BARBADO S 

G Davis-Isaacs 

It i s n e c e s s a r y firs t o f al l t o examin e i n dept h th e function s 
and rol e o f th e var iou s Scientifi c Institution s existin g i n a 
country , befor e on e ca n firs t determin e th e s i ze , an d scop e 
of desig n o f a  syste m o f th e receip t an d disseminatio n o f 
scientific information . 

It woul d appea r tha t Barbados , lik e mos t developin g count -
r i e s , ha s inheri te d fro m it s colonia l day s system s o f on e 
kind o r another , whic h wer e originall y designe d t o fee d 
information int o th e r ecep tac l e s o f th e metropolita n powe r 
which wa s a t th e tim e dominatin g th e act ivi t ie s o f th e 
pa r t i cu la r count ry . 

On th e othe r hand , developin g an d especial l y newl y 
independent count r ie s suc h a s Barbados , hav e foun d i t 
nece s sa ry t o institut e ne w sys tems , se t u p ne w department s 
of Government , encourag e an d as s i s t wit h establishmen t 
of insti tution s o f varyin g kinds ; al l i n a n effor t t o determin e 
for th e count ry ' s ow n good , wha t i s availabl e t o i t an d wha t 
maximum us e the y ca n b e pu t t o . 

In thi s connection , th e establishmen t o f a n institutio n lik e 
the Barbado s Nationa l S tandard s Institut e come s readil y t o 
mind. Thi s Institutio n ha s emerge d ou t o f th e necess i t y fo r 
some s tandar d measur e o f contro l ove r th e var iou s product s 
that wer e no t bein g produce d an d manufacture d i n th e country . 

It i s a t thi s poin t tha t I  wil l examin e th e scientifi c informatio n 
system tha t i s availabl e i n th e count ry . I f w e tak e a  firs t 
look a t th e manufactur e o f peppe r - sauc e a s par t o f th e over -
all operat io n o f a n agro indus t r ia l plant , th e efficienc y o r 
inefficiencies o f th e exist in g informatio n system s shoul d 
become apparen t . 

The nee d migh t o r r a the r wil l a r i s e fo r informatio n r e g a r d -
ing th e presen t an d potentia l 'outpu t o f pepper s b y fa rmers ; 
information wil l a ls o b e requ i re d a s t o wha t a r e presen t 
yie lds pe r h e c t a r e , a s wel l a s a n indicatio n a s t o i f thes e 
p resen t y ie ld s coul d b e improved , an d i f s o t o wha t exten t 
and i n wha t lengt h o f t ime . Thi s la t te r bein g mos t importan t 
as th e indus t r i a l i s t , plannin g hi s opera t ion , o r fo r a n 
expansion o f hi s opera t ion , wil l o f necess i t y requi r e rel iabl e 
answers t o thes e ques t ions , whic h a r e onl y a  fe w o f myriad s 
that woul d nee d t o b e answered . 

These fe w shoul d suffic e fo r th e purpos e o f thi s e x e r c i s e . 
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Let u s examin e firs t o f a l l . th e availabili t y o f th e information . 
The firs t approac h wil l b e mad e t o th e Ministr y o f Agricul tur e 
- a  r a t h e r larg e inst i tut ion , comprisin g severa l department s 
and division s eac h employin g severa l s c o r e s o f people . 
Where o r t o who m shoul d th e reques t fo r thi s informatio n b e 
d i rec ted? 

Severa l c o u r s e s o f actio n a r e availabl e t o th e recep t ion is t . 
They ma y re fe r enqu i re r t o an y one  o f th e followin g sect ion s 
or p e r s o n s : 

The Chie f Agr icul tura l Office r 
One o f th e Deput y Chie f Agricul tura l Officer s 
The L ib ra r y 
The Agricul tura l Informatio n Uni t 
The Economi c P lannin g Uni t 
One o f th e Resea rc h Agronomis ts . 

It shoul d b e note d he r e tha t onl y thos e tha t a r e mos t likel y 
to hav e th e a n s w e r s requ i re d hav e bee n include d i n thi s l i s t . 
T h e r e i s th e othe r sid e t o thi s problem , an d tha t i s th e 
difficult}' th e recept ionis t ma y hav e i n determinin g wher e t o 
send th e reques t an d migh t en d u p r e fe r r in g th e enqui re r t o 
an adminis trat iv e office . 

This l a t te r statemen t i s no t mad e lightly , bu t r a the r emphasise s 
the lac k o f a  cent ra l informatio n collectin g cen t r e fo r sc ien -
tific operat io n eve n withi n a  smal l institutio n suc h a s th e 
Minis t ry o f Agr i cu l tu re , on e segmen t o f th e governmen t 
ope ra t ions . Th e othe r poin t tha t coul d b e mad e h e r e , i s 
that i t i s mor e tha n likel y tha t th e enqu i re r woul d no t b e abl e 
to obtai n a n answe r fro m any , o r a  combinatio n o f th e person s 
or sect ion s l is te d above . 

This las t statemen t doe s no t impl y tha t th e informatio n i s no t 
ava i lab le . A s a  matte r o f fact , wit h re fe renc e t o th e p a r t i -
cular cas e -  p e p p e r s , an d th e poss ib i l i t i e s therefor e -  ther e 
is abundan t documente d mater ia l i n th e for m o f r e s e a r c h 
r e p o r t s whic h hav e bee n mad e ove r th e y e a r s . 

But th e majo r questio n stil l a r i s e s -  wher e a r e they ? Wha t 
is th e syste m use d fo r col lec t ing , col la t ing , s to r ing , d i s t r i -
buting, e t c . o f suc h data ? Th e answe r i s no t a  simpl e one . 

Let u s f irs t hav e a  loo k a t th e agencie s whic h hav e act ivi t ie s 
of a  scientifi c n a t u r e . The y a r e : 

The Universit y o f th e Wes t Indie s 
The Caribbea n Developmen t Ban k 
The Minis t r y o f Agr icul tur e 
The Publi c L ib ra r y 
The Caribbea n Agricul tura l Resea rc h an d 

Development Institut e 

Now tim e an d spac e doe s no t permi t a  detaile d examinatio n 
of function s o f thes e var iou s ins t i tu t ions , o r thei r contr ibu -
tions t o scientifi c knowledge ; suffic e i t t o sa y tha t e i the r 
individually o r col lect ively , ther e i s an d I  emphasis e ther e 
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i s , th e informatio n r equ i re d b y th e en t r ep reneu r wh o mad e 
the reques t concernin g th e p e p p e r s . 

What ma y b e o f mor e tha n pass in g in te res t i s th e method s 
used b y thes e var iou s inst i tut ion s fo r th e p r o c e s s i n g , thi s 
word use d i n it s wides t s e n s e , o f th e scientifi c informatio n 
acquired b y the m e i the r b y the i r ow n r e s e a r c h o r fro m 
r e p o r t s o f othe r agencie s fe d int o the m fo r ana ly s i s , the i r 
own us e o r t o supplemen t othe r wor k bein g don e b y othe r 
a g e n c i e s . 

It ma y b e appropr ia t e a t thi s tim e t o hav e a  loo k a t th e 
organisat ion wit h whic h I  a m mor e familia r -  Th e Minis t r y 
of Agr i cu l tu re . Scientifi c informatio n ma y b e supplie d 
e i ther b y r e s e a r c h o r extensio n staff . Thi s woul d normall y 
be don e b y wa y o f th e r epo r t system , e i the r per iodica l ly , 
annually, o r a s th e occasio n n e c e s s i t a t e s . Usual ly , thes e 
r e p o r t s woul d b e d i rec te d t o th e Chie f Agricul tura l Office r 
through th e appropr ia t e deputy . Dependen t on  th e na tur e o f 
the informatio n containe d i n th e r e p o r t , copie s ma y b e 
channelled t o som e o r al l o f th e followin g agenc ie s : 

1. Th e " F i l e " 
2 . Th e Min i s t ry ' s L ib ra r y 
3 . Th e Publi c L ib ra r y 
4. F a r m e r s ' Organisa t ion s 
5 . Th e Insti tution s r e f e r r e d t o i n a 

previous paragrap h 

What doe s no t happe n i s th e opposit e t o thi s out-flo w o f 
information tha t i s , ther e i s n o stead y o r sustaine d inflo w 
of scientifi c informatio n int o th e Min is t ry , an d fur ther , eve n 
where ther e i s a n inflo w the r e i s n o char te d cours e fo r th e 
analys is an d s torag e o f thi s informatio n a s i t become s avai l -
ab l e . I  woul d ventur e t o sa y tha t thi s appl ie s similarl y t o 
severa l othe r agencie s fo r scientifi c knowledge . 

This lead s t o th e conclusio n therefor e tha t ther e i s a  d i r e 
need fo r th e examinatio n o f th e scientifi c informatio n system s 
as the y no w ex is t , wit h a  vie w t o makin g the m effectiv e an d 
possibly produc t ive . T o summarize : 

1. The r e i s a  wealt h o f scientifi c informatio n o n a 
var ie ty o f subject s availabl e i n Barbados ; 

2 . The r e a r e severa l agencie s whic h obtain , p roduce , 
collect an d channe l scientifi c informatio n t o othe r 
agencies o r th e publ ic : 

3 . The r e i s no  co-ord ina te d effor t betwee n th e var iou s 
inst i tut ions t o cen t r a l i s e an d codif y th e availabl e 
information ; 

4. The r e i s a  nee d fo r th e establishmen t o f a  unifie d 
system o f r e p o r t : 

5 . O n failin g (4) . a n es tabl ishe d syste m o f in te r -
change r e p o r t s : an d 

6 . The r e i s need  fo r a  cent ra l poo l t o whic h al l 
scientific informatio n shoul d b e d i r ec t ed . 
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29 TOWARD S TH E DEVELOPMEN T O F SCIENC E 
COMMUNICATION I N TH E CARIBBEA N 

J J  Niles 

For th e pas t wee k w e hav e bee n occupie d wit h th e stud y o f 
the mean s an d tool s o f communication , an d th e technique s 
and re la t iv e advantage s o f th e us e o f eac h individua l medium , 
with th e ho w an d wha t o f a r rang in g confe rences , s emina r s , 
meet ings , exhibit ion s an d tou r s fo r efficien t communication . 

It i s somewha t unfortunat e however , tha t w e hav e suc h limit -
ed tim e i n whic h t o surve y suc h importan t i s sue s a s th e 
extent t o whic h thes e medi a hav e bee n use d i n th e Caribbea n 
specifically fo r th e disseminatio n o f scientifi c information ; 
the pol i t ica l , economi c an d att i tudina l cons t ra in t s whic h ten d 
to reduc e efficienc y o f communication ; th e at t i tude s o f 
sc ien t i s t s themselve s o f decisio n maker s an d th e var ie d 
motivations fo r scientifi c an d technologica l r e s e a r c h withi n 
the r eg ion . Th e cons t ra in t s a s typifie d wil l no t b e t rea te d 
under separa t e head ings , bu t shoul d b e sufficientl y a p p r e c i a -
ted b y implication . 

While absorbin g th e atmospher e o f th e worksho p an d engagin g 
in conversa t io n he r e an d t h e r e , I  was s t ruc k b y on e pa r t i cu la r 
s tatement: "I n o r d e r t o hav e scienc e communicatio n w e 
must hav e s c i e n t i s t s . " Thi s ca n b e take n i n differen t s e n s e s , 
each per t inen t t o th e developmen t o f ou r thought s o n Scienc e 
Communication i n th e Car ibbean . 

It migh t hav e bee n evoke d b y th e conspicuou s shor tag e o f 
Sc ien t i s t s a t th e Workshop . Thi s coul d b e e i the r throug h a 
flaw i n th e organisat io n o r th e negativ e att i tud e o f ou r loca l 
sc ien t i s t s toward s Scienc e Communication . 

It ma y mea n tha t w e hav e s o fe w sc ien t i s t s i n th e regio n tha t 
we hav e l i t t l e t o communicate . Th i s le d m e t o fea r tha t 
pe rhaps w e wer e address in g ou r mind s t o th e communicatio n 
only o f scienc e emanatin g i n th e reg ion , whic h woul d hav e 
been a  t r agedy . N e v e r t h e l e s s , i t ma y b e usefu l t o s ta t e he r e 
that a  l a rg e numbe r o f t ra ine d Caribbea n Sc ien t i s t s a r e 
working i n Metropoli t ia n count r ie s o n pro jec t s o f sligh t o r 
no re levanc e t o ou r immediat e n e e d s . Thi s coul d explai n 
the limite d numbe r o f sc ien t i s t s i n th e r eg ion . 

The statemen t ma y a ls o se rv e t o emphasis e tha t perhap s no t 
only th e communicatio n o f scientifi c information , bu t als o o f 
information abou t scientifi c activit y i n th e regio n ha s no t 
been a s efficien t a s i t shoul d b e . 

The h i s to r ica l pape r b y Benjami n an d Co x summarise d b y 
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Joel Benjamin , substant ia te s m y ow n conclusio n tha t th e 
region ha s no t bee n s te r i l e i n scientifi c product ivi ty . 

A ver y c u r s o r y r e s e a r c h r evea l s tha t ther e a r e fift y (50 ) 
or mor e inst i tut ion s i n th e Caribbea n concerne d wit h 
scientific r e s e a r c h i n on e fiel d o r ano the r . Nearl y eight y 
(80) differen t journa l s an d bullet in s hav e appeare d durin g 
the p resen t cen tu ry , a  la rg e numbe r d i rec te d t o th e farme r 
as en d u s e r . 

Work ha s bee n don e b y individua l sc ien t i s t s -  indigenou s an d 
foreign; b y scientifi c officer s workin g fo r Government s an d 
indust r ia l c o n c e r n s , e . g . th e S u g a r , Bauxit e an d Marin e 
Engineer ing indus t r i e s i n Guyana ; b y r e s e a r c h team s on 
pr iva te expedi t ions , finance d b y Metropoli ta n Un ive r s i t i e s , 
mainly i n th e environmenta l an d ecologica l field s an d fo r 
the benefi t o f the i r doctora l s tudent s o r t o expan d the i r 
museums; an d recen t l y b y th e Univers i t i e s o f th e Wes t 
Indies an d Guyana , th e Car ibbea n Resea rc h Insti tut e (CARIRI) , 
the Caribbea n Foo d an d Nutrit io n Institut e (CFNI) , th e 
Car ibbean Conservat io n Associat io n (CCA) , th e Colleg e o f 
the Virgi n Is land s an d th e Islan d Resou rce s Foundatio n o f 
the U S Virgi n I s l ands , th e Mar in e R e s e a r c h Institut e i n 
Cyracou o f th e Dutc h Nether land s Antil le s (CARAMI) , an d 
many o the r s o n th e surroundin g mainlan d an d th e is land s o f 
Puer to Ric o an d Cuba . 

Hundreds o f scientifi c p a p e r s hav e bee n publishe d i n th e 
region base d o n th e wor k o f thes e inst i tut ion s an d individuals , 
but a la s fo r on e r ea so n o r anothe r a  l a rg e quantit y o f thes e 
a r e unknow n t o loca l s c i e n t i s t s . Th e doctora l t hese s an d 
findings o f Trop ica l R e s e a r c h Sta t ion s a r e i n Univers i t i e s 
and museum s ab road . 

At th e momen t sc ien t i s t s i n th e regio n kee p i n touc h b y l e t t e r s , 
and phon e c a l l s , an d b y mor e frequen t t r i p s fro m plac e t o 
place fo r confabs , tha n woul d b e n e c e s s a r y i f the y wer e 
provided wit h p rope r documentatio n an d abs t rac t in g s e r v i c e s . 
The questio n h e r e i s : I n a  regio n whic h i s not  unifie d 
pol i t ical ly , i n whic h publicat ion s a r e comin g ou t i n Engl ish , 
F r e n c h , Spanis h an d Dutc h -  wh o wil l under tak e th e settin g 
up o f a  sui tabl e Caribbea n Centre ? Wha t ca n th e sc ien t i s t s 
do abou t it ? 

The onl y reac t io n t o thi s situatio n a t th e momen t i s un i la te ra l 
p rocedure a t hig h leve l o n th e pla n o f (CARIRI) , th e Caribbea n 
Resea rch Insti tut e es tab l i she d b y th e Governmen t o f Tr in ida d 
and Tobago , wit h th e hel p o f UND P an d wit h UNID O a s th e 
Executive Agency . Her e I  s t r e s s wit h th e hel p o f UND P i n 
o rde r t o emphasis e th e economi c c o n s t r a i n t s . Thi s ins t i tu -
tion staffe d mainl y b y indigenou s sc ien t i s t s ha s a n ar m whic h 
provides Technica l Informatio n S e r v i c e s t o Indust ry , fro m 
which I  a m sur e tha t th e whol e regio n coul d benefi t -

1. I t col lec t s an d hold s availabl e a  cor e o f 
important an d usefu l technica l information ; 
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2 . I t p r e s e n t s suc h informatio n i n a  for m 
acceptable an d usefu l t o indust r ia l 
pe r sonne l ; 

3 . I t offer s n e c e s s a r y advice ; 

4. I t maintain s l iaiso n wit h internat iona l agenc ies , 
equipment manufacturin g f i rms , th e Universi t y 
of th e Wes t Indie s an d th e Tr in ida d an d Tobag o 
Development Corporat io n L i b r a r i e s ; 

5 . I t advise s o n th e organisat io n o f L i b r a r y / 
documentation s e rv i ce s fo r smal l industr ia l 
c o n c e r n s ; 

6 . I t under take s t rans la t io n o f technica l pape r s 
from foreig n language s int o Engl ish ; an d 

7 . A n informatio n r e t r i e v a l se rv ic e provide s 
information r equ i re d fo r th e compilatio n 
of bibl iographie s an d th e p repara t io n o f 
l i t e r a tu re s u r v e y s . 

The Technica l Informatio n ar m i s staffe d b y on e Informatio n 
Sc ien t i s t , on e Informatio n Spec ia l i s t , on e Assis tan t Documen -
ta l is t ,  an d a  Cler ica l Ass i s t an t . Som e o f th e publication s 
which I  hav e see n a r e : 

1. A  selec t l is t o f document s o n Scienc e Polic y 
held b y cer ta i n inst i tut ion s i n Trinida d an d 
Tobago -  A  simila r documen t woul d hel p th e 
NSRC i n enunciatin g ou r Scienc e Pol icy ; 

2 . A  numbe r o f technica l new s shee t s ; an d 

3 . A  s e r i e s o f Foo d P r o c e s s i n g da t a . 

Except fo r th e Caribbea n Conservat io n Associat io n whic h ha s 
a holis t i c concep t o f th e regio n an d whic h i s buildin g u p 
regional documentatio n o n environmenta l m a t t e r s , I  a m unabl e 
to mentio n an y othe r es tabl i she d inst i tut ion s para l l e l t o 
CARIRI, dealin g wit h othe r scientifi c d isc ipl ine s i n an y o f 
the Engl ish , F r e n c h , Dutc h o r Spanis h speakin g t e r r i t o r i e s , ' 
but th e tim e availabl e t o m e wa s to o shor t fo r indept h r e s e a r c h 
on thi s top ic . 

In Guyan a however , w e ca n la y th e foundatio n fo r suc h a n 
institution b y th e combine d effort s o f NSRC , GAPE , U G 
L i b r a r y , Nationa l L i b r a r y , an d th e Guyan a Ecologica l 
Socie ty , no t onl y i n th e p repara t io n o f loca l b ib l iographies , 
but a ls o i n th e acquisi t io n o f bibl iographie s an d othe r 
mater ia l fro m th e r eg ion . 

As fa r a s I  kno w w e hav e a  Bibliograph y on  Soi l Scienc e 
Resea rch i n Guyana ; a  loca l Bibliograph y o n F o r e s t r y i s no w 
with th e p r i n t e r s ; a  Bibliograph y o n Ecologica l wor k don e i n 
Guyana i s i n p repa ra t ion ; an d th e documentatio n o f ag r icu l -
tu ra l publication s i s a ls o i n p r o g r e s s . Th e importanc e o f 

2 9 . 3 



bibl iographies shoul d b e apprec ia te d a s a  f irs t ste p t o b e 
followed b y acquisi t io n o f th e publication s befor e abs t rac t in g 
can b e done . 

In additio n t o th e fa rmer , th e indus t r ia l i s t an d th e r e s e a r c h 
worker a s en d u s e r s o f scientifi c information , on e ha s t o 
keep i n min d th e socia l purpos e o f s c i ence , (whic h howeve r 
is no t r ea l l y t o b e foun d i n sc ienc e itself ) an d i t shoul d b e th e 
duty o f someon e t o effec t th e integrat io n o f scienc e int o 
genera l c u l t u r e . 

Is thi s someon e t o b e th e sc ient is t h imself /herse l f ? -  Pe rhap s 
by th e mean s o f l ea rne d socie t ies ? Th e proble m her e i s th e 
p res t ige syste m o f scientifi c d i sc ip l ines . "Thi s i s th e 
fundamental socia l phenomeno n whic h cur ren t l y inhibit s al l 
well-meaning attempt s t o infus e genera l cul tur e wit h Sc i ence" , 
an undertakin g whic h i f success fu l , woul d inc reas e genera l 
unders tanding o f s c i ence , i nc r ea s e th e numbe r o f futur e 
s c i e n t i s t s , an d cer ta in l y c l ea r th e visio n o f decis io n m a k e r s . 

The profess iona l sc ien t i s t s s ee s h i s / h e r act ivi t y a s earnin g 
" in ternat ional v i s ib i l i ty" , recognit io n a s a n exper t puzzle -
solver withi n h i s / h e r ow n discipl in e an d promotio n withi n a 
faculty o r depar tment , whic h l a t t e r ofte n hal t s productivit y 
in r e s e a r c h . 

If w e recognis e tha t th e economi c healt h o f a  natio n o r regio n 
depends o n sc ienc e an d technology , o n adequat e scienc e 
education an d a  wid e scientifi c l i t e r a c y , " the r e seem s t o b e 
a s t ron g cas e fo r fabricat in g a  p re s t i g e syste m whic h r ecog -
n i ses achievemen t i n th e popular isa t io n o f scienc e t o th e 
same exten t a s br i l l ianc e o f scientifi c d i s c o v e r y " . 

The Scient i s t then , wh o i s no t o f r e a l r e s e a r c h c l a s s , an d 
who ofte n r e a l i s e s i t , ma y b e d iver te d fro m chasin g shadow s 
and induce d t o tur n hi s attentio n t o communicatio n o f scienc e 
e i ther b y goo d teachin g o r effectiv e wr i t ing . 

I wil l c los e b y posin g a  fe w quest ion s fo r whic h I  d o no t hav e 
the a n s w e r s : 

1. Whic h newspape r i n th e Car ibbea n ha s a 
Science Correspondent ? 

2 . Whic h rad i o statio n i n th e Car ibbean , govern -
ment o r commercial , ha s a  r egu l a r scienc e 
feature a s a  publi c se rv ic e involvin g a  sc ien -
t i s t s o n i t s staf f workin g i n col laborat io n wit h 
the communicatio n exper t s ? 

3. Ho w man y scienc e gradua te s i n th e Caribbea n 
have take n u p profess iona l l i b ra r i ansh ip ? 

4 . Whe n an d i n wha t wa y wil l ou r Univers i t i e s 
approach th e exposur e t o scienc e o f i t s 
non-sc ience u n d e r - g r a d u a t e s , man y o f who m a r e 
dest ined t o becom e admin is t ra to r s an d dec is ion -
makers o n importan t i s sue s involvin g a n a p p r e -
ciation o f scientifi c pr inc ip les ? 
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30THE DEVELOPMEN T O F SCIENC E COMMUNICATIO N I N 
THE CARIBBEA N -  A  BRIE F SURVE Y 

J P  Benjamin  and  M  A Cox 

In th i s pape r w e inten d t o examine , i n out l ine , th e growt h o f 
t rad i t ions o f scienc e withi n th e Caribbea n an d th e way s i n 
which the y allowe d o f a  wide r disseminatio n o f idea s an d 
r e s e a r c h findings . Thi s surve y i s no t intended , give n th e 
limited tim e i n i t s p r e p a r a t i o n , t o dea l wit h th e Spanis h 
speaking Car ibbean , althoug h i t i s mos t likel y tha t man y o f 
the genera l i sa t ion s coul d b e extende d t o thi s a r e a . 

1. Systemati c scientifi c activi t y i s no t somethin g ne w t o th e 
Car ibbean . Thi s activit y h a s , i n e s s e n c e , take n fiv e 
major forms , v i z . tha t o f th e individual , p r iva t e indigenou s 
ins t i tu t ions , p r iva t e metropoli ta n ins t i tu t ions , an d officia l 
metropoli tan an d loca l a g e n c i e s . 

a . Individua l r e s e a r c h need s n o majo r a t tent ion . Fro m it s 
very ea r l y h i s to ry , th e Caribbea n ha s bee n a  stimulu s 
and a  challeng e t o th e individua l r e s e a r c h e r , t o th e 
cur ious t r a v e l l e r an d n a t u r a l i s t . I t offere d a n abundanc e 
of ra w mater ia l fo r th e anthropologis t , th e linguis t an d 
the zoologist . Fro m Pe l l ep ra t i n th e 17t h centur y t o 
Schumann i n th e 18th , Brinto n i n th e 19t h an d Goej e i n 
the 20t h centur y w e se e merel y th e glimpse s o f a  massiv e 
and vigorou s t radi t io n o f scientifi c l inguist i c observat io n 
and theory ; fro m th e wri t ing s o f D'Aublet , Descour t i l z , 
Richard Schomburg k an d Char le s Chub b w e se e onl y a 
few indication s o f th e massiv e wor k i n na tura l h i s t o r y . 
Anthropology c a r r i e s no  l e s s importan t names . Yet , i n 
a s e n s e , thi s t radi t io n doe s no t nee d muc h sai d abou t i t . 
It wa s la rgel y th e wor k o f in te res te d t r a v e l l e r s , e x p l o r e r s , 
r e s iden t mi s s iona r i e s an d th e occasiona l res iden t learne d 
r e s e a r c h e r . Occasional l y som e o f th e finding s wer e 
widely publ ished , bu t a  g rea t dea l o f thi s work , pa r t i cu -
l a r ly i n l inguis t ic s an d anthropology , woul d en d u p i n 
obscure j o u r n a l s , o r i n unpublishe d a rch ive s o f som e 
learned soc ie ty . I n r ecen t y e a r s th e pr iva t e r e s e a r c h e r 
has depende d usual l y o n th e financia l backin g o f a 
un ivers i ty o r re la te d insti tutio n -  an d frequentl y h e i s a 
doctora l studen t usin g th e Caribbea n a s th e ra w dat a fo r 
some academi c scientifi c r e s e a r c h . 

b . Th e wor k o f indigenou s inst i tut ion s ha s t o b e see n a s 
emerging a t tw o l e v e l s , v i z . ou t o f th e cur ios i t y o f 
individuals wh o liv e i n a  ne w t e r r i t o r y , an d ou t o f th e 
major economi c i n t e r e s t s o f thos e t e r r i t o r i e s . I n th e 
Br i t i sh Caribbea n one  s ee s th e growin g phenomeno n i n 
the ear l y 19t h centur y o f th e growt h o f a  numbe r o f loca l 
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soc ie t i e s , som e fo r enter ta inment , som e fo r cul tura l 
r e s e a r c h , som e fo r na tura l h i s tor y s tud ies , an d o ther s fo r 
agr icu l tu ra l r e s e a r c h . Th e c lass i c exampl e o f a  societ y 
with th e l a t t e r th re e function s i s th e Roya l Agr icul tura l an d 
Commercial Societ y o f Guyana . I t wa s initiall y control le d 
by th e p lante r i n t e r e s t s an d wa s fundamentall y designe d t o 
stimulate d iscuss io n an d r e s e a r c h int o th e problem s o f d r a i n -
age , improve d suga r technology , an d neede d agr icu l tu ra l 
d ivers i f i ca t ion . I n th e lat e 19t h centur y thi s societ y 
sponsored a  r egu l a r journa l whic h produce d som e o f th e mos t 
systematic ag r i cu l tu ra l an d re la te d r e s e a r c h o f th e pe r iod . 
The othe r exampl e i s th e growt h i n th e l a t t e r 19t h centur y 
of Br i t i s h Wes t Indie s medica l assoc ia t ion s a s branche s 
of th e Br i t i s h Medica l Associa t ions . Her e w e hav e largel y 
expat r ia te doc to r s p resen te d wit h a  challeng e o f var ie d 
t rop ica l d i s e a s e s an d findin g i t personal l y n e c e s s a r y t o 
adapt the i r t ra in in g t o th e ne w c i r c u m s t a n c e s . Thi s burs t 
of medica l activit y ca n b e see n i n th e contex t o f a n eve n 
longer t radi t io n o f v igorou s medica l r e s e a r c h genera te d i n 
the Wes t Ind ies , includin g th e wor k o f Rotscheid , L a n d r e , 
B l a i r , Beauperthu y an d Hill i s cover in g th e broa d fiel d o f 
epidemiology. Ye t th e poin t abou t cur ios i t y need s t o b e 
modified. Medica l r e s e a r c h i s o f th e oldes t o r d e r i n th e 
Car ibbean , goin g bac k i n or ig in s substant ial l y t o th e 17t h 
cen tu ry . A t on e leve l i t wa s n e c e s s a r y fo r th e surviva l o f 
European p l a n t e r s , and , pe rhap s no t surpr i s ing l y eve n mor e 
so fo r th e surviva l o f s lave s wh o r e p r e s e n t e d , pe r pe r son , 
major economi c inves tments . K . O . L a u r e n c e , i n r e f e r r in g 
to Guyan a an d Tr in idad , show s th e connexio n betwee n th e 
development o f medica l s e r v i c e s an d th e demand s o f organise d 
Eas t India n immigration . I t i s wort h notin g tha t th e member -
ship o f bot h th e Roya l Agr icul tura l an d Commercia l Societ y 
and th e Br i t i s h Guian a Medica l Assoc ia t ion , wa s take n almos t 
totally fro m th e economi c an d poli t ica l el i t e o f th e soc ie ty . 

c . Th e thi r d leve l o f activit y ( i . e . b y pr iva t e metropolita n 
agencies) i s a  wid e an d va r ie d field . A t on e simpl e level , 
p lanter i n t e r e s t s , a s r ep re sen t e d i n th e 'mothe r count r ies ' , 
found i t n e c e s s a r y t o encourag e r e s e a r c h , usual l y i n 
a g r i c u l t u r e , i n th e Caribbean . A n ea r l y exampl e o f thi s i s 
the lat e 18t h centur y effor t t o sponso r th e t r ans fe r o f foo d 
p l an t s , pa r t i cu l a r l y th e breadf ru i t , t o th e Wes t Ind ies . 
The visi t in g expe r t , a s r ep re sen t a t i v e o f th e 'company ' 
or ' co rpora t ion ' i s sti l l a  vis ibl e par t o f th e scen e toda y 
in th e 20t h cen tu ry , an d wit h th e divers if icat io n o f 
economic i n t e r e s t s i n th e Caribbea n (th e d i scover y o f 
bauxite i s a  goo d example ) hi s r e s e a r c h take s o n dimen -
sions othe r tha n i n a g r i c u l t u r e . Eve n i n th e 19t h centur y 
the Unite d S ta te s consul s wer e sendin g bac k systemati c 
data o n th e economi c r e s o u r c e s o f th e Car ibbea n t e r r i t o -
r i e s . P r iva t e r e s e a r c h inst i tut ion s ab road , som e ou t o f 
a nee d fo r pur e r e s e a r c h , an d o ther s ou t o f philanthropi c 
motives hav e playe d the i r r o l e , bu t thi s leve l o f r e s e a r c h 
is a  re la t ive l y recen t one . I n th e f i rs t ca tegor y on e coul d 
place th e Smithsonia n Inst i tute ; an d i n th e second , th e 
Rockefel ler Foundatio n ac t iv i t ie s i n malar i a an d fi lari a 
r e s e a r c h ea r l y thi s cen tury , an d recent l y th e ac t iv i t ie s 
of va r iou s b ranche s o f UNESCO . 
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The fourt h leve l o f r e s e a r c h sponsore d b y colonia l 
governments themselve s ha s a  lon g h i s to ry , an d th e 
intensity an d emphasi s c o r r e l a t e s la rge l y wit h th e stat e 
of indust r ia l developmen t an d th e dominan t concept s o f 
colonialism i n th e metropoli ta n a r e a s . I n e s senc e thi s 
r e s e a r c h ha s bee n p r a c t i c a l , cover in g largel y th e field s 
of ca r tog raphy , hydrology , meteorology , f o r e s t ry , geology , 
and civi l eng ineer ing . I t i s no t difficul t t o se e wh y thes e 
emphases shoul d ex i s t . Th e Frenc h i n th e 18t h centur y 
were pa r t i cu la r l y in te res te d i n th e potentia l o f t ropica l 
woods i n Guyan a fo r improvin g the i r nava l power , an d th e 
Br i t i sh sa w fores t r y r e s e r v e s i n Guyan a a s o f immens e 
value t o themse lves . Scientifi c car tograph y wa s essen t ia l 
for a  nava l ro l e an d fo r rea l i s in g th e potentia l o f co lon ies . 
The Dutc h an d th e Br i t i s h becam e awar e i n th e 19t h centur y 
of th e immens e potentia l o f th e Guianas , an d mor e p a r t i -
cular ly o f the i r gol d r e s o u r c e s . Th e Caribbea n a s a 
source fo r ra w mater ia l ha s neve r d i sappeare d a s a 
stimulus fo r scientifi c r e s e a r c h , bu t i n th e 19t h centur y 
new type s o f colonia l re la t ionsh ip s s ta r te d t o emerge . 
This developmen t i s a  comple x on e i n i t s ow n r igh t , 
involving, i n th e cas e o f th e Br i t i s h Government , ne w 
at t i tudes t o s lave s an d l a t e r t o a n emancipate d population , 
- a t t i tude s whic h themselve s hel p t o explai n th e growt h 
of Crow n Colon y governmen t i n th e Car ibbean . B y th e 
end o f th e 19t h centur y w e fin d thi s concep t o f colonialis m 
informing th e type s o f apparent l y d i s in te res te d r e s e a r c h 
into problem s o f heal th , nutr i t ion , an d a g r i c u l t u r e . W e 
see i t i n th e developmen t o f th e Imperia l Colleg e o f T r o p -
ical Agr icu l tu re , an d i n th e substantia l r e s e a r c h o f J . B . 
Ha r r i son i n Guyan a ear l y i n th e 20t h cen tu ry . I n th e cas e 
of th e Dutc h th e r e s e a r c h i s e a r l i e r an d eve n mor e sys t e -
mat ic . Lik e tha t o f F r a n c e i t i s mor e cent ra l l y o rgan ised . 
La t t e r ly , bot h F ranc e an d Hollan d ha d c lose r poli t ica l 
re la t ionsh ips wit h the i r Caribbea n t e r r i t o r i e s an d thi s 
c loseness o f re la t ionshi p par t l y explain s th e detaile d 
manner i n whic h scientifi c dat a wa s an d i s gathere d i n 
these t e r r i t o r i e s . Mart iniqu e an d Guadeloupe , fo r example , 
have la rgel y outs t r ippe d th e Caribbea n i n th e o rgan i sa -
tion o f the i r ag r icu l tu ra l documentatio n an d r e s e a r c h 
p rogrammes . 

It i s eas y t o se e ho w thi s concer n o f metropolita n count -
r i e s shoul d infor m th e scientifi c ac t iv i t ie s undertake n b y 
the va r iou s governmen t depar tment s o f colonia l t e r r i t o r i e s . 
In th e p o s t - w a r e r a wit h th e movement s towar d var iou s 
forms o f in terna l self-governmen t w e se e a  majo r t r ans fe r 
of thi s ac t iv i ty . Never the les s eve n thoug h th e contro l o f 
r e s e a r c h i s i n th e hand s o f th e pa r t i cu la r t e r r i t o r i e s , 
the activit y i s no t indigenous . I n mos t c a s e s th e visit in g 
expert o r tea m doe s th e r e s e a r c h an d make s th e recom -
mendations . 

The fina l stag e come s wit h a  re la t iv e stat e o f indepen -
dence , whe n thes e Caribbea n t e r r i t o r i e s a r e no w force d 
to com e t o te rm s wit h the i r ow n problem s o f economi c 
development, an d th e pa r t i cu l a r nee d t o t r ans fe r techno -
logy an d r e s e a r c h method s t o the i r ow n c i r cums tances . 
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They a r e face d wit h a  proble m of , e s sen t i a l ly , s ta r t in g a 
new t rad i t ion . T o som e exten t th e growt h o f a n indigenou s 
t radi t ion begin s wit h th e foundin g o f th e U . W . I . ,  an d it s 
development int o a  se r iou s cen t r e fo r r e s e a r c h . Yet , 
with th e par t ia l exceptio n o f i t s medica l faculty , thi s 
institution doe s no t full y com e int o th e a r e a o f cont r ibu -
tion t o sc ienc e an d technology , a s dis t inc t fro m th e 
humanities an d socia l s c i e n c e s , unti l r ecen t y e a r s . 

Problems o f Communicatio n 

2 . Th e las t poin t abou t th e nee d fo r s ta r t in g a  t radi t io n i s 
s ignif icant . I f w e a r e c o r r e c t i n pointin g ou t th e exis tenc e 
of a  re la t ive l y r ich ' se t o f scientifi c t rad i t ion s i n th e 
Car ibbean , wh y doe s i t see m tha t eac h newl y independen t 
t e r r i t o r y p resen t l y appea r s a s i f i t i s d iscover in g th e 
idea o f sc ienc e an d i t s r e levance ? Wh y i s i t tha t eve n no w 
our school s canno t produc e a  sufficien t numbe r o f scienc e -
based w o r k e r s ? Wh y i s i t tha t th e Caribbea n r e s e a r c h e r 
frequently ha s t o see k s o muc h informatio n re levan t t o 
his wor k i n foreig n inst i tut ions ? O r , converse ly , wh y 
do s o man y p r e s e n t - d a y r e s e a r c h e r s see m t o b e unawar e 
of th e information , re levan t t o the i r r e s e a r c h , i n foreig n 
ins t i tu t ions , o r eve n nearb y i n th e Spanish-speakin g 
t e r r i t o r i e s an d Braz i l ? Wh y doe s on e frequentl y fin d th e 
only cop y o f a n importan t r e s e a r c h pape r on , sa y Guyana , 
in Br i ta in ? Th e quest ion s a r e man y an d complex , an d 
answer ing the m woul d involv e r e fe renc e t o at t i tude s tha t 
emerge wit h colonial ism , t o th e majo r Caribbea n debat e 
in th e 19t h an d 20t h cen tu r ie s o n educat ion , e t c . Yet , 
many o f thes e quest ion s hav e thei r answe r i n th e way s 
in whic h communicatio n p r o c e s s e s opera te d i n re la t io n t o 
the va r iou s t rad i t ion s o f scientifi c act ivi t y w e hav e 
identified. 

a . A t a  genera l leve l one  canno t s epa ra t e bot h th e technolog y 
of communicatio n an d th e level s o f communicatio n fro m th e 
poli t ical an d economi c contex t i n whic h thes e hav e a n 
ex i s t ence . I n re la t io n t o th e f i rs t i t i s eas y t o unders tan d 
that countr ieswhic h hav e recen t l y emerge d fro m a  colonia l 
pas t wil l no t hav e th e sophis t icate d technique s o f commun -
ica t ion . Yet , communicatio n doe s no t depen d o n compli -
cated technologies , an d i t i s thi s belief , pa r t o f th e 
mental de t r i tu s o f th e colonia l exper ienc e which , h i s t o r i -
ca l ly , explain s man y o f th e fa i lure s i n th e disseminatio n 
of scientifi c an d othe r dat a a t th e Caribbea n leve l . On e 
only ha s t o thin k o f th e numbe r o f book s wri t te n i n th e 
Caribbean whic h a r e publishe d i n Americ a o r Br i ta i n no t 
because loca l pub l i she r s a r e no t ava i lab le , o r becaus e 
they coul d ge t g r e a t e r s a l e s , bu t becaus e the r e i s th e 
belief tha t g r e a t e r p res t ig e a c c r u e s t o th e u s e r o f th e 
more sophis t icate d pr int in g technology . 

b . Level s o f communicatio n fo r ou r purpose s ca n b e e i the r 
hor izontal ( i . e . fro m t e r r i t o r y t o t e r r i t o r y , o r fro m 
r e s e a r c h e r t o r e s e a r c h e r withi n a  pa r t i cu l a r t e r r i t o r y ) 
and v e r t i c a l ( i . e . fro m r e s e a r c h e r t o u s e r ) . Tha t ther e 
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should b e ver y li t t l e communicatio n o f r e s e a r c h withi n th e 
var ious languag e speakin g a r e a s shoul d no t b e difficul t t o 
unders tand grante d th e exclusiv e natur e o f th e 'mother -
country ' -  colon y re la t ionshi p an d th e ver y fac t o f languag e 
di f ference . I t i s in te res t in g tha t th e on e groupin g withi n 
the Caribbea n whic h ha s manage d t o overcom e thi s ha s 
been th e Dutc h on e -  an d tha t i s simpl y th e consequenc e o f 
a t ransplante d metropolita n Dutc h concep t o f educatio n 
which, becaus e o f th e limite d internat iona l us e o f Dutc h 
as a  languag e emphasise d th e thoroug h learnin g o f othe r 
l anguages . Equall y unders tandabl e i s th e failur e o f in te r -
regional communicatio n withi n th e Br i t i s h Car ibbean , i f 
one r e a l i s e s , b y compar ison , tha t a t on e tim e th e ver y 
mail fro m som e o f thes e t e r r i t o r i e s ha d t o pas s throug h 
London befor e reachin g a n adjacen t t e r r i t o r y . Th e f i rs t 
major attemp t t o develo p a n in te r -Car ibbea n scientifi c 
t r ans fe r o f informatio n i s probabl y i n th e establishmen t 
of th e Imperia l Colleg e o f Tropica l Agr icu l tu re , an d l a t e r , 
in th e 4 0 ' s , o f th e Car ibbea n Resea rc h Counci l a s a n ar m 
of th e Caribbea n Commission . Tha t th e l a t t e r faile d i s 
no mor e su rp r i s in g tha n tha t th e poli t ica l federatio n 
collapsed i n 1962 . 

In ver y recen t y e a r s severa l attempt s hav e bee n mad e t o 
encourage th e establ ishmen t o f in te r -Car ibbea n documen -
tation c e n t r e s , an d t o connec t th e Caribbea n wit h th e 
invaluable dat a bank s o f Nort h Americ a an d Europe . A s 
ye t , wit h th e poss ibl e exceptio n o f ag r i cu l t u r e , no  syste m 
has evolve d whic h make s re levan t scientifi c r e s e a r c h i n 
B r a z i l , Venezuel a an d Colombi a easi l y access ib l e t o th e 
t e r r i t o r i e s o f th e Car ibbean . Thes e attempt s hav e no t 
been largel y successfu l becaus e th e fac t i s tha t th e 
c rea t ion o f i n t e r -Car ibbea n mechanism s fo r informatio n 
t r ans fe r depend s on  th e c rea t io n o f i n t r a - t e r r i t o r i a l 
information pol ic ie s an d sys t ems . Onl y som e Caribbea n 
t e r r i t o r i e s hav e s ta r te d t o tak e thi s ste p -  Jamaic a bein g 
a goo d example . T h i s , na tura l ly , lead s u s t o as k wh y i t 
was tha t l i b r a r y an d informatio n s e rv i ce s wer e an d a r e 
being neglecte d i n th e Br i t i s h Car ibbean . Onl y no w a r e 
we beginnin g t o se e tha t l i b r a r i e s hav e mor e tha n th e 
amorphous ' cu l tura l ' o r enter ta inment ' function s o f th e 
public l i b r a r i e s , an d tha t suc h organisat io n o f informatio n 
cannot b e lef t t o Ca rneg ie ' s cha r i t y . 

T h e r e a r e man y h i s to r ica l r e a s o n s whic h migh t b e offer -
ed t o explai n t h i s . Th e firs t i s th e ver y natur e o f th e 
colonial exper ienc e whic h le d th e colonia l administrat ion s 
to b e concerne d wit h th e 'd ispensing ' o f informatio n 
r a t h e r tha n th e 'communication ' o f i t , an d i n du e c o u r s e , 
bred a n atti tud e o f min d whic h d i spose s u s t o believ e tha t 
scientific informatio n i s somethin g tha t on e alway s ge t s , 
like moto rca r s an d th e definition s o f words , fro m ' ab road ' . 
It i s th e attitud e o f min d tha t allow s u s t o pa y littl e a t ten -
t ion, i n financia l t e r m s , t o ou r a rch ive s becaus e 'th e 
or ig ina ls woul d b e p r e s e r v e d abroad ' -  o r make s ou r 
r e s e a r c h e r s incline d t o deposi t th e firs t copie s o f thei r 
r e s e a r c h i n foreig n l i b r a r i e s befor e considerin g makin g 
a cop y availabl e i n th e countr y o f th e r e s e a r c h . 
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The othe r h i s tor ica l r ea son s re la t in g to  th e failur e i n 
wider communicatio n o f scientifi c informatio n hav e t o d o 
with th e ver y na tur e o f th e typ e o f r e s e a r c h undertake n 
by th e agencie s w e hav e identifie d i n th e firs t hal f o f thi s 
pape r . Th e olde r pr ivat e r e s e a r c h e r ha s neve r , a s a 
r u l e , bee n concerne d wit h th e disseminatio n o f hi s wor k 
at a  loca l l eve l . I t usuall y wa s sen t t o a  foreig n academi c 
journal and , t o a  la rg e extent , los t i n i t s p a g e s . And , 
in recen t y e a r s , i f on e look s a t th e numbe r o f doctora l 
theses develope d o n an d i n th e Caribbea n an d th e a t tend -
ant difficultie s fo r loca l inst i tut ion s t o acquir e thes e the n 
one see s tha t th e pr incipl e ha s no t bee n v a r i e d . Mor e 
acutely d isconcer t in g i s th e fac t tha t th e r e s e a r c h e r s a r e 
not alway s to o anxiou s t o communicat e th e na tur e o f the i r 
r e s e a r c h whils t i t i s ongoing , presumabl y fo r fea r o f 
being cu t ou t b y academi c bandi t s . Wha t thi s mean s i s 
that quit e a  bi t o f duplicatio n take s p l ace . S t i l l , eve n 
this i s unders tandabl e i f on e see s i t i n th e contex t o f a 
s e r i e s o f value s whic h s t r e s s th e valu e o f r e s e a r c h 
(publish o r pe r i s h e t c . ) fo r th e individual ' s advancemen t 
a s dis t inc t fro m it s socia l r o l e . 

Much ca n b e sai d abou t th e inhibitin g communicatio n 
factors i n re la t io n t o th e r e s e a r c h stemmin g fro m pr ivat e 
indigenous inst i tut ion s i n th e Car ibbean . Yet , thes e 
inst i tut ions di d manag e i n man y c a s e s t o es tabl is h broad -
e r base s o f communicatio n o f thei r r e s e a r c h . Th e 
journal Timehr i o f th e Roya l Agricul tura l an d Commercia l 
Society (i f w e ma y us e thi s exampl e again ) wa s easi l y 
obtainable an d widel y dis t r ibute d i n th e 19t h cen tury , and , 
quite amazingly , whe n one  cons ide r s th e re levan t socia l 
i n t e r e s t s o f i t s members , thi s bod y di d attemp t ser ious l y 
after 189 0 t o promot e th e publi c disseminatio n o f know - . 
ledge b y a  s e r i e s o f we l l -o rgan i se d publi c l e c t u r e s . 
Added t o t h i s , muc h o f th e scientifi c wor k wa s promote d 
through a  s e r i e s o f par t ic ipa t ion s i n internat iona l 
exhibi t ions . Th e f irs t majo r Europea n studie s o n th e 
medicinal ba rk s o f Guyan a wer e promote d b y th e p r e -
liminary survey s an d sample s forwarde d t o th e var iou s 
internat ional exhibit ion s o f th e 19t h cen tu ry . Th e 
medical a ssoc ia t ion s o f th e Br i t i s h Caribbea n manage d t o 
genera te a  publi c foru m fo r th e d iscuss io n o f ne w dimen -
sions i n t ropica l r e s e a r c h , throug h journal s an d l e c t u r e s . 

In r e spec t o f th e wor k o f pr iva t e metropolita n agencie s 
it i s difficul t t o gene ra l i s e abou t approache s t o communi -
cation o f r e s e a r c h whe n thes e inst i tut ion s a r e o f th e 
philanthropic v a r i e t y . Muc h o f th e failur e i n communica -
tion he r e i s mor e a  consequenc e o f acciden t tha n des ign . 
A goo d exampl e o f thi s i s th e immens e wor k recent l y 
done b y th e Unite d Nation s o f re levanc e t o th e Car ibbean . 
The lac k o f a c c e s s t o thi s i s no t a  failur e o n th e par t o f 
the Unite d Nat ions , bu t a  failur e withi n th e Caribbea n t o 
exploit th e vas t dat a ava i lab le . P r iva t e economi c 
ins t i tu t ions , however , a r e a  differen t ma t t e r . Nex t t o 
official governmen t agenc ie s , thi s groupin g ha s bee n 
respons ib le fo r th e l a rges t output , bu t almos t al l o f th e 
r e s e a r c h i n thi s categor y ha s ha d specia l economi c 
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motives -  and , give n th e na tur e o f th e economi c competition , 
it i s perfect l y intell igibl e why , say , th e importan t hydro -
e lec t r i c surve y organise d b y Alca n i n Guyan a shoul d no t 
be readi l y a c c e s s i b l e , o r subsequentl y eve n know n t o th e 
pe r sons respons ib l e fo r th e p re sen t hyd ro -e l ec t r i c p lan -
ning i n th e Maza run i . Understandin g fa i lure s i n communi -
cation i n re la t io n t o th e ac t iv i t ie s o f bot h metropoli ta n 
and loca l officia l agencie s i s c ruc ia l t o th e answerin g o f 
many o f th e quest ion s genera te d e a r l i e r . I t i s importan t 
he r e t o r e a l i s e tha t ver y l i t t l e o f thi s r e s e a r c h i s t h e o r e -
t ical i n outloo k an d function . I t i s invariabl y give n a n 
impetus b y a  nee d o r proble m which , i n t u r n , inevitabl y ha s 
poli t ical import . A t a n ea r l y stag e w e ca n easi l y se e wh y 
the Dutc h woul d no t b e p r e p a r e d t o mak e the i r d i scover i e s 
or innovation s i n re la t io n t o dra inag e o r fortificatio n 
readi ly a c c e s s i b l e , o r wh y th e massiv e F renc h r e s e a r c h 
in th e 18t h an d 19t h cen tu r ie s int o fores t r y potentia l 
should b e r e s t r i c t e d . Eve n wit h modification s i n a n 
exploitative an d competitiv e concep t o f colonialis m whic h 
takes plac e i n th e l a t e r 19t h centur y an d thi s cen tury , 
this r e s t r i c t i o n o n mater ia l stil l app l i e s , par t l y becaus e 
the colonia l administrat io n canno t separa t e th e poli t ica l 
sensi t ivi ty o f pol ic ie s fro m th e type s o f scientifi c r e s e a r c h 
which r e l a t e s t o thos e po l i c i e s . Her e w e a r e pe rhap s als o 
pointing t o th e majo r inhibitin g facto r i n th e disseminatio n 
of scientifi c r e s e a r c h i n th e non-Spanis h speakin g C a r i -
bbean an d largel y i n th e Br i t i s h Car ibbean . Th e politicall y 
autonomous Caribbea n t e r r i t o r i e s o f th e lat e fiftie s an d 
s ixt ies inher i te d thi s legac y o f concealmen t an d officia l 
c lass i f ica t ion . A  ne w dra inag e syste m o f agr icu l tu ra l 
project wa s (an d stil l is ) see n a s a  projec t whic h mad e o r 
broke th e imag e o f th e administrat io n o f th e da y -  a 
feasibili ty stud y whic h i s no t implemente d i s th e subjec t 
of c r i t ic i s m o n th e ground s tha t th e ver y r e s e a r c h 
r e p r e s e n t s a  wast e o f mone y an d t ime . Whe n on e cons ider s 
that th e majo r par t o f scientifi c r e s e a r c h i n thes e t e r r i -
t o r i e s i s sponsore d b y suc h indigenou s officia l agenc ie s , 
that governmen t depar tment s hav e overlappin g i n t e r e s t s 
and varyin g por t fo l ios , an d tha t n o p rope r method s fo r 
c lassif icat ion o r declass i f icat io n have , i n mos t c a s e s , 
been worke d out , the n one  unders tand s tha t thes e t e r r i -
t o r i e s hav e n o effectiv e wa y o f ensur in g tha t r e s e a r c h i s 
not dupl icated . 

h . Th e univers i t y l i b r a r i e s o f th e Caribbea n a r e st i l l f ran -
t ical ly seekin g t o acqui r e muc h o f thi s importan t ma te r i a l , 
(some o f i t n o longe r possibl y sensi t ive ) usual l y locke d 
away i n th e worm-eate n cupboard s o f som e admin is t ra to r . 
In th e extrem e s i tuat ion , whe n on e i s r e f e r r i n g t o th e typ e 
of r e s e a r c h whic h emerge d i n onl y te n numbere d cop ies , 
it frequentl y i s th e cas e tha t one  i s confronte d wit h th e 
total d i sapperanc e o f th e r e s e a r c h . Wha t thi s mean s i s 
that th e Caribbea n t e r r i t o r i e s , i n no  wa y uniqu e i n thi s 
r e s p e c t , hav e inheri te d an d develope d a  t radi t io n o f 
s e c r e c y , an d i t need s n o elaborat io n t o sho w tha t suc h a 
t radi t ion conflict s wit h th e ver y basi c cano n o f scientifi c 
activity v i z . th e nee d fo r publici ty , cr i t ic is m an d d i s cus -
s ion. 
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i . Muc h o f wha t ha s bee n sai d abov e abou t communicatio n 
r e l a t e s t o th e questio n o f publishing . Fro m th e develop -
ment i n th e Caribbea n o f vibran t publishin g t radi t ion s i n 
the 19t h centur y t o th e emergenc e o f th e p resen t da y 
mimeograph t radi t io n w e se e on e constan t s t ran d (wit h th e 
exception indicate d e a r l i e r ) , i . e . tha t th e audience s wer e 
intended t o b e l imited . P e r h a p s i t coul d b e argue d tha t 
this i s so  becaus e o f th e ver y comple x natur e o f scientifi c 
work , bu t th e explanatio n probabl y l ie s mor e i n th e socia l 
function o f informatio n an d i n th e power , socia l o r pol i t i -
c a l , tha t come s fro m th e contro l o f knowledge . Th e 
sociology o f publishin g shoul d no t detai n u s , excep t fo r 
throwing som e quic k ligh t o n th e questio n o f th e ver t ica l 
aspect o f communicatio n o f scientifi c da ta . Wit h som e 
notable except ions , i t i s onl y recent l y tha t th e Caribbea n 
t e r r i t o r i e s hav e see n i t n e c e s s a r y t o b e concerne d wit h 
the t ransmiss io n o f idea s fro m th e r e s e a r c h pape r t o th e 
level o f unders tandin g whic h th e p rac t i ca l farme r o r 
technician wil l have . I n al l o f thi s th e immediat e poten -
tial o f w i r e l e s s (t o giv e onl y on e example ) i n a  t radi t io n 
which ha s bee n la rge l y o ra l ha s sti l l t o b e r e a l i s e d . 

In th i s pape r w e hav e bee n attemptin g a  brie f surve y o f bot h 
the h i s to r i ca l developmen t o f scientifi c ac t iv i t ie s an d th e 
attendant problem s o f communicatio n withou t attemptin g a 
definition o f th e s c i e n c e . T h e r e i s a  sens e i n whic h sc i ence , 
if i t i s see n a s a  systemati c an d o rgan i sed , publicl y a c c e s s -
ible an d tes tab l e se t o f view s abou t th e wor ld , i s mor e tha n 
s ta t i s t i c s an d t e s t - t u b e s . Wha t thi s mean s i s tha t withi n 
the ora l Wes t India n t radi t io n t o whic h w e hav e r e f e r r e d , 
people hav e accumulate d a  bod y o f knowledg e whic h the y 
have tes te d ove r th e y e a r s . Suc h a  bod y o f knowledg e c o v e r s , 
as examples , bot h th e ecologica l unders tanding s o f th e 
Amerindian peop les , an d th e vas t ethno-medica l dat a o f the -
' o rd ina ry ' people . I n thi s sens e i f communicatio n a t th e 
ve r t i ca l leve l wer e a  two-wa y p r o c e s s , the n quit e a  bi t o f 
orthodox r e s e a r c h migh t hav e bee n u n n e c e s s a r y , s h o r t - c i r -
cuited a s f ru i t l e s s , o r r e d i r e c t e d int o feasibl e a r e a s . Thi s 
two-way unders tandin g ha s neve r full y emerge d i n th e C a r i -
bbean. 

In summary , th e Car ibbea n ha s no t bee n th e scientif icall y 
s t e r i l e plac e tha t i t ha s bee n p ic ture d t o b e . Var iou s t r a d i -
t ions o f r e s e a r c h hav e develope d i n th e pas t ; bu t i n mos t 
c a s e s the y al l develope d pa t t e rn s fo r th e disseminatio n o f 
ideas an d dat a whic h se rve d th e purpose s an d need s o f group s 
outside o f th e t e r r i t o r y . O u r s , today , i s a  t a s k , no t n e c e s s -
ar i ly o f r ecap tu r in g thos e t rad i t ion s a s the y functioned , bu t 
of learnin g ho w t o s t ruc tu r e ou r ne w scientifi c wor k t o 
escape th e l imitation s o f them . I t i s a ls o one  o f r ecover in g 
some o f th e invaluabl e da ta , t o whic h w e r e f e r r e d e a r l i e r , 
genera ted withi n thos e t r a d i t i o n s . Di d th e p l a n n e r s , durin g 
the feasibil i t y s tudie s fo r th e cla y work s alon g th e Demerar a 
r i v e r , kno w tha t map s exis t whic h locat e th e c laybr ic k s i te s 
found t o b e mos t usefu l t o th e Dutch ? Ar e th e geologist s awar e 
of th e 179 6 ma p tha t loca te s th e a r e a o f a  pitc h deposi t i n th e 
Pomeroon a r e a an d s i lve r mine s alon g th e Essequ ibo , o r a r e 
we p resen t l y awar e o f th e technolog y involve d i n modifyin g 
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Dutch wind-mill s an d wa te r -mi l l s t o th e Ne w Worl d situation ? 
The h i s to r ica l informatio n migh t no t b e useful , bu t w e canno t 
afford t o ignor e i t . 

Sample l is t o f S e r i a l Publ icat ion s i n Scienc e publishe d i n 
the Caribbea n 
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Agr icul tura l r e c o r d . vo l . 1-4 , 1889-1891 . P o r t - o f - S p a i n . 
Centra l Agr icul tura l Board . 

Agr icul tura l journa l o f Br i t i s h Guiana . vol . 1-10 , 1928-1939 . 
Georgetown. Dept . o f Agr i cu l tu re . 
Supe r sedes Journa l o f th e Boar d o f Agricul tur e o f Br i t i s h 
Guiana. 

Agr icul tura l journa l o f th e Leewar d I s l ands . 1894-1895 . S t . 
Johns. Agr icul tura l &  Commercial Societ y o f th e Leewar d 
I s l ands . 

Barbados agr icu l tu ra l gazet t e &  p lan te rs journal . vol . 7-20 , 
1885-1896. Bridgetown . Barbado s G  eneral Agricul tura l 
Soc ie ty . 

Bulletin o f miscel laneou s information , Tr in idad . 1888 ; 189 7 
-1908. Tr in idad . Departmen t o f Agr icu l tu re . Botanica l Dept . 

Bulletin o f th e Botanica l Dept . Jamaica . n o s . 1-50 . 1887-1894 . 
Jamaica. Departmen t o f Agr icu l tu re . 

Journal o f th e Agr icul tura l Societ y o f Tr in ida d an d Tobago . 
vo l . 5 1 , 1951 . P o r t - o f - S p a i n . Agr icul tura l Societ y o f 
Tr in idad an d Tobago . 
Former ly Proceed ing s o f th e Agr icul tura l Societ y o f 
Tr in idad an d Tobago . 

Journal o f th e Insti tut e o f Jamaica . vo l . 2 , 1899 . Kingston . 
Institute o f Jamaica . 

Journal o f th e Jamaic a Agr icul tura l Society . vol . 1 , 1897 . 
Kingston, Jamaic a Agr icu l tura l Soc ie ty . 

P roceed ings o f th e Agr icul tura l Societ y o f Tr in ida d an d 
Tobago. vo l . 1-50 , 1894-1950 . P o r t - o f - S p a i n . Agricul tura l 
Society o f Tr in ida d an d Tobago . 

T imehr i : th e Journa l o f th e Roya l Agricul tura l an d Commercia l 
Society o f Br i t i s h Guiana . vo l 1 , 1882 . Georgetown . Roya l 
Agricul tura l an d Commercia l Societ y o f Br i t i s h Guiana . 

West India n bulletin . vo l 1-19 , 1899-1922 . Barbado s an d 
London. Imperia l Dep t o f Agricul tur e fo r th e Wes t Indies . 
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Agricul tura l exper imenta l , vo l 3 , No . 3 , 1943 . Ri o P i e d r a s . 
Universidad d e Pue r t o Rico . Estacio n Experimenta l Agr ico la . 

Agr icul tura l bulleti n (Bermuda) . vol . 2 , 1922 . Bermuda . 
Department o f Agr i cu l tu re . 

Agricul tura l journa l o f Barbados . vo l 1 , 1932 . Barbado s 
Department o f Scienc e an d Agr icul tur e 

Agricul tura l n e w s . vol . 1 , 1902-1922 . B a r b a d o s . Imperia l 
Department o f Agr icul tur e fo r th e Wes t Ind ies . 

Bulletin o f th e Departmen t o f Agr i cu l tu re . Jamaica . vo l 1 , 
1903-1915. Kingston . Departmen t o f Agr i cu l tu r e . 
Former ly Bulleti n o f th e Botanica l Depar tment . Jamaica . 

Agr icul tura l note s (Trinida d an d Tobago) . vo l . 1-4 , 1930 -
1933. P o r t - o f - S p a i n . Departmen t o f Agr i cu l tu re . 

Bulletin Agr ico le . Ne w s e r i e s . v o l . 1 , 1930 . For t d e F r a n c e . 
Se rv ice d e l 'Ag r i cu l t u r e . 
Former ly Bulleti n Agricol e d e l a Mar t in ique . 

Bulletin o f th e Departmen t o f Agr i cu l t u r e . Tr in ida d an d 
Tobago. vol . 9 - 2 1 , 1909-1927 . 
Tr in idad . Departmen t o f Agr i cu l tu r e . Bullet in . 

Rio P i e d r a s . U S F o r e s t Se rv ic e Tropica l F o r e s t Experimen t 
S tud ie s . 1939 . Becomin g USD A Fore s t Se rv ic e (i n 1944 ) 
Tropica l F o r e s t Experimen t S t u d i e s . 

Caribbean medica l journal . vo l 1 - ,  1939 . P o r t - o f - S p a i n . 
Tr inidad an d Tobag o Medica l Assoc ia t ion . 

Farm journa l o f Br i t i s h Guiana . vo l . 1 , 1936 . Georgetown . 
Department o f Agr i cu l tu r e . 
Superseded b y th e Far m Journa l o f Guyana . 

Hor t icu l tura l journal . vo l . 1 , No . 2 , 1940 . T r in idad . 
Hor t icul tura l Clu b o f Tr in ida d an d Tobago . 

JAST qua r t e r l y . vo l . 1-10 . 1937-1947 . Jamaic a Associat io n 
of Suga r Techno log i s t s . 
Superseded b y JAS T Journal . 

Journal o f Agr icul tur e o f th e Universit y o f Pue r t o Rico . 
vol . 18 , 1934 . Pue r t o Rico . Agr icu l tura l Experimen t S ta t ion . 
Former ly Journa l o f th e Departmen t o f Agr i cu l tu re . P . R . 

Journal of  th e Barbado s Museu m an d His tor ica l Society . 
vol . 1 , 1933 . Bridgetown . Th e Soc ie ty . 

Journal o f th e Br i t i s h Guian a Boar d o f Agr icul ture . vo l 1 , 
1908. Georgetown . Boar d o f Agr i cu l tu re . 

Journal o f th e Br i t i s h Hondura s Agr icul tura l Soc ie ty . Vol . 1 , 
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1935. Be l i ze . Br i t i s h Hondura s Agr icul tura l Soc ie ty . 

Natural h i s tor y notes . vol . 1 , 1941 . Kingston . Natura l 
His tory Soc ie ty . 

Revue ag r i co l e : organ e d u se rv ic e d e l 'Agr icu l tu r e d e l a 
Guadeloupe e t dependances . Annee s 1-3 , 1926-1928 . B a s s e -
T e r r e . Se rv ic e d e l 'Agr i cu l t u r e . 

Ste Madelein e qua r t e r l y review . no . 1,  1921 . Tr in ida d 
Ste Madelein e Suga r Co . L td . 

Trop ica l agr icu l tu re . vo l . 1 , 1924 . T r in idad . ICTA . 

West Indie s frui t an d vegetabl e bulletin . vo l . 1 , 1935 . 
T r in idad . Imperia l Colleg e o f Trop ica l Agr i cu l tu re . 

P r e 196 0 

The Advocat e -  incorpora t in g th e Agr icul tura l Advocate . 
co l . 1 , No . 1 , 1951 . Kingston . 

Bul le t in . F i s h e r i e s Divis ion . B . G . Departmen t o f Agr icu l -
t u r e . 1958 . 

Bulletin d e l a societ e F r a n c a i s e d 'h i s to i r e nature l l e de s 
Antil les. no . 1 , 1952 . Fo r t d e F r a n c e . Societ e F ranca i s e 
d 'His to i re Naturel l e d e Ant i l l es . 

CEIBA. vo l 1 , 1950 . Honduras . Escue l a Agricol a Panamer -
i ca . 

Geonotes . vo l 1 , 1958 . Kingston . Jamaic a Grou p o f th e 
Geologists Assn . 

J . A . S . T . Journa l . Kingston . Jamaica n Associat io n o f Suga r 
Technologis ts . vo l . 1 1 , 1948 . Contain s Proceeding s o f th e 
Associa t ion . Former l y JAS T q u a r t e r l y . 

Journal o f th e Geologica l Societ y o f Jamaica . vo l 10 , 1969 . 
Jamaica. Th e Soc ie ty . 

Journal o f th e Tr in ida d fiel d na tu ra l i s t s club . vo l 1 , 195 6 
Tr in idad . Fiel d Na tu ra l i s t s Club . 

The Peasan t . vo l . 1 , 1957 . T r in idad . Federa t io n o f Agr i -
c u l t u r e . Cooperat iv e Soc ie t ie s L t d . , become s Federa t io n 
of Agr icu l tura l Fishin g an d othe r Coo p S o c s . o f Tr in ida d 
and Tobago , L td . 

Revue agr icol e s u c r i e r e e t rhumier e de s Antil le s F r c a n a i s e s . 
vo l . 1 , 1956 . Guadeloupe . Cen t re s technique s d e l a Cann e 
et d u sucr e d e l a Guadeloup e e t d e l a Mar t in ique . 

Rice review . vo l . 3 , 1961 . Georgetown , B . G . Br i t i s h 
Guiana Ric e P r o d u c e r s Associa t ion . 
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Science note s an d n e w s . No . 17 , 1960 . Mona . Jamaica . 
UCWI. Ass n o f Scienc e T e a c h e r s o f Jamaica . 

Shell ag r i cu l tu ra l n e w s l e t t e r . No . 7 , 1958 . P . O . S . Shel l 
Tr in idad Ltd . 

De Sur inaams e Landbouw . vol . 1 , No . 2 , 1953 . P a r a m a r i b o . 
Department va n Landbouw . 

West India n Medica l Journal . vo l . 1 , 1952 . Jamaica . U . W . I . 

Vox Guyanae . 1954-1959 . P a r a m a r i b o . 
Superseded b y Nieuw e Wes t Indie s G ids . 

Pos t 196 0 

Cajanus . vo l . 1 , 1968 . Jamaica . Car ibbea n Foo d &  Nutritio n 
Ins t i tu te . 

Cane farmer . vo l . 11-14 , 1970-73 . T r in idad . Islandwid e 
Cane F a r m e r s Associa t ion , Inc . 

Car ibbean a g r i c u l t u r e . vo l . 1 , c i r c a 1963 . Pue r t o Rico . 
Car ibbean Organiza t ion . 

Car ibbean conservat io n news . vo l 1 , 1976 . B a r b a d o s . 
Car ibbean Conversat io n Assoc ia t ion . 

Caribbean Conservat io n Assoc ia t ion . Environmenta l news -
le t t e r . vo l . 1 , 1973 . Car ibbea n Resea rc h Ins t i tu te , Colleg e 
of th e Virgi n I s l ands , U . S . 

Car ibbean journa l o f medica l technology . vol . 2 , 1971-2 . 
Society o f Medica l La b t echno log i s t s . Patholog y Departmen t 
U . W . I . Mona . Jamaica . 

Car ibbean journa l o f sc ience . vo l . 1 , 1960 . P . R . Univer -
sity o f Pue r t o R ico . Mayaguez . 

Caribbean Meteorologica l I n s . Monthl y weathe r summary . 
1970-76. Car ibbea n Me t Ins t i tu te . Husbands , S t . Jame s 
B a r b a d o s . 

C a r . Monthl y bul le t in . 1966 . Pue r t o Rico . Institut e o f 
Car ibbean S t u d i e s . Univers i t y o f Pue r t o Rico . 

Guyana journa l o f sc ience . vo l . 1 , 1972 . Univers i t y o f 
Guyana. Departmen t o f Biology . 

Journal o f th e Associat io n o f Profess iona l Engineer s o f 
Tr in idad an d Tobago . vo l . 1 , 1960 . P o r t - o f - S p a i n . Th e 
Assoc ia t ion . 

Journal o f th e Geologica l Societ y o f Jamaica . vo l . 1 , c i r c a 
1960. Jamaica . Th e Soc ie ty . 

Journal o f th e Scientifi c R e s e a r c h Counci l o f Jamaica . vo l . 
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1, 1970 . Jamaica . Th e Scientifi c Resea rc h Council . 

Med i -news . vo l . 1 , 1974 . T r in idad . Tr in ida d an d Tobago . 
Medical Assoc ia t ion . 

Les nouvelle s m a r a i c h e r e s e t v i v r i e r e s d e l ' i n r a au x Antil les . 
vol , 1 , 1971 . Guadeloupe . Institu t Nationa l d e l a Recherch e 
Agronomique. 

West India n journa l o f engineer ing . vo l . 1 , 1968 . T r in idad . 
U . W . I . Facul t y o f Eng ineer ing . 

Winban n e w s . vo l . 1 , 1965 . Windwar d I s l ands . Banan a 
Grower s Associat io n Ltd . 
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31 CARIBBEA N WORKSHO P O N SCIENC E COMMUNICATIO N 

Tuesday , 19t h Apr i l , 197 7 

CLOSING SESSIO N 

Cde Hetram  Maraj , Permanent  Secretary, 
Ministry of  Economic  Development  and  Cooperatives 
(Economic Development) 

Cde . Chairman , dis t inguishe d g u e s t s , you r Excel lencie s an d 
Comrades ; I  a m ver y muc h impresse d wit h th e pape r s whic h 
emerged fro m thi s workshop . Th e content s o f thes e document s 
amply i l lus t ra t e th e dedicatio n wit h whic h par t ic ipant s 
approached th e var iou s topic s ass igne d them . I  a m s u r e , yo u 
have al l enjoye d you r de l ibera t ion s eve n thoug h exactin g an d 
I a m cer ta i n ou r foreig n gues t s wil l r e tu r n t o the i r home s 
with happ y impress ion s o f wha t i s know n i n thes e pa r t s a s 
' 'Guyanese hospi ta l i ty" . 

As yo u ma y o b s e r v e , I  hav e mad e n o scientifi c statement , 
but i t doe s no t see m a s i f I  ca n avoi d doin g so  fo r to o long . 
If pe r chanc e I  do , p leas e fee l fre e t o appl y th e neces sa r y 
scientific eliminatio n p r o c e s s . I t i s wel l know n tha t techno -
logical p r o g r e s s i s th e ke y t o p rospe r i t y an d scientifi c 
r e s e a r c h l ie s a t i t s r o o t s . W e nee d r e s e a r c h t o preven t 
spoilage o f ou r c rop s afte r r eap ing , t o devis e ne w method s 
of reapin g an d cul t ivat ion , wher e n e c e s s a r y , a s wel l a s t o 
ensu re tha t thes e c rop s a r e no t des t roye d b y pes t s durin g 
growth. I n shor t w e mus t b y communicatin g re levan t sc ient i -
fic knowledg e an d technologica l informatio n enabl e th e 
farmer t o produc e withou t fea r o f l o s s , b y pes t s an d spoilag e 
after r eap ing . W e should , wit h th e ai d o f scientifi c exper t i s e 
devise th e bes t mean s t o p r e s e r v e ou r locall y grow n crop s 
and fruit s i n o r d e r t o giv e th e farme r th e incentiv e t o p roduce . 
In thi s wa y scienc e ca n hel p t o stimulat e economi c growt h 
and improv e th e lo t o f ou r soc ie ty . Th e challeng e i s grea t 
and th e wa y yo u accep t i t wil l determin e th e exten t o f ou r 
future p r o s p e r i t y . 

I woul d lik e t o r e fe r t o cer ta i n feature s o f th e nint h biennia l 
meeting o f th e Commonwealt h Scienc e Counci l whic h wa s 
held las t y e a r i n S r i Lanka . Th e Counci l recognise d tha t 
t he re wa s cons iderab l e responsibi l i t y on  r e s e a r c h sc ient is t s 
to mak e th e righ t choic e o f p ro jec t s an d unles s forethough t 
was given , cons iderabl e expenditur e coul d b e was ted . Th e 
Council , t h e r e f o r e , advise d tha t r e s e a r c h l eade r s shoul d b e 
involved i n th e decisio n makin g a t th e nationa l l eve l . 

Much in te res t wa s evince d a t thi s Conferenc e o n th e u t i l i sa -
tion o f natura l product s an d follow-u p actio n wa s suggested . 
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It wa s state d tha t fo r cen tu r ie s a  var ie t y o f plant s hav e bee n 
used i n fol k medicine s throughou t th e worl d an d i n recen t 
y e a r s , man y hav e foun d the i r wa y int o scientifi c medica l 
p r a c t i c e . On e exampl e o f thi s i s th e Rauwolfia . whic h wa s 
used fo r cen tu r ie s i n Indi a an d i s no w prove d t o hav e 
medicinal va lue . Anothe r suc h t r e e i s th e Nee m t r e e whic h 
we hav e i n Guyana . Th i s t r e e ha s bee n foun d t o hav e 
commercia l , exploitabl e p r o p e r t i e s . W e a r e a ls o ca r ry in g 
out exper iment s o n som e o f ou r t r e e s an d I  fee l exchang e 
of informatio n o f th i s kin d ca n b e o f t remendou s benefi t 
among Commonwealt h c o u n t r i e s . 

In o r d e r t o achiev e scientifi c an d technologica l p r o g r e s s , th e 
s t r uc tu r e whic h a  countr y se t s u p i s o f g rea t impor tance . 
The Governmen t o f Guyan a sa w th e wisdo m o f thi s an d 
enacted th e Nationa l Scienc e R e s e a r c h Counci l Ac t No . 2 6 
of 1974 . Th i s l eg is la t ion , es tabl i she d th e Nationa l Scienc e 
R e s e a r c h Counci l , whic h ha s wid e function s i n scientifi c 
r e s e a r c h . I n o r d e r t o giv e p rac t i ca l effec t t o th e us e o f 
sc ience an d technology , Governmen t obtaine d th e s e rv i ce s 
of D r . Ponnamperuma , a n exper t fro m th e Commonwealt h 
S e c r e t a r i a t . H e compile d a  r e po r t enti t le d "th e o rgan i sa -
tion o f technologica l r e s e a r c h an d development. " I n thi s 
r e p o r t h e r e f e r r e d t o th e nee d fo r supportin g Scientifi c 
and Technica l S e r v i c e s an d Resea rc h an d Developmen t t o 
support va r iou s opera t iv e s e c t o r s o f th e economy . 

Overa l l manpowe r development , h e sa id , i s a n importan t 
aspec t o f nationa l economi c plannin g an d developmen t an d 
scientific an d technologica l manpowe r i s on e o f i t s c r i t i ca l 
components . Thes e a r e t o a  g r e a t e r exten t absen t i n Guyan a 
and th e tas k tha t l i e s ahea d i s t o fulfi l thi s need . Th e r e s -
ponsibil i ty o f th e Nationa l Scienc e Resea rc h Counci l t o 
suggest way s an d mean s t o overcom e thi s shor tag e i s a 
g rea t one . However , wit h cooperat io n an d interchang e o f 
ideas amon g Commonwealt h Countr ie s thi s t as k coul d b e mad e 
e a s i e r . 

We hav e g rea t hope s i n th e functionin g o f th e Institut e o f 
Applied Scienc e an d Technolog y an d loo k forwar d t o i t a s th e 
chief cen t r e fo r promotin g an d conductin g r e s e a r c h . I t wil l 
be th e workin g l abora to r y o f th e Nationa l Scienc e Researc h 
Council wher e scientifi c knowledg e woul d b e t ransforme d 
into r e a l i t y . W e al l loo k forwar d wit h grea t anxiet y t o th e 
completion o f th i s building . 

In th e p r o c e s s o f advancin g scienc e an d technolog y i n diffe -
ren t fields , informatio n an d communicatio n pla y a n essen t i a l 
p a r t . No t onl y mus t thi s informatio n b e p roper l y c lass i f ie d 
and ca tegor i se d bu t i t mus t a ls o b e mad e eas i l y availabl e t o 
potential u s e r s . Th e them e o f thi s worksho p i s o n communi -
cation an d fro m wha t I  hav e r ea d i n th e submiss ions , thi s i s 
no eas y m a t t e r . I t depend s s o muc h o n th e vaga r i e s o f huma n 
behaviour tha t th e communicato r mus t hav e a  mul t i -d isc ip l i -
na ry knowledg e t o approac h i t wit h s u c c e s s . Th e pape r s 
p resen ted hav e show n th e pitfall s an d way s o f avoidin g the m 
and I  a m cer ta i n i f ou r communicator s follo w th e guideline s 
set out , a  g rea t dea l coul d b e achieved . 
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But whil e communicatio n o f sc ien t i s t s informatio n t o th e u s e r 
is importan t anothe r for m o f communicatio n i n m y vie w shoul d 
not b e overlooke d an d tha t i s th e communicatio n p r o c e s s o f 
science educatio n i n school s fro m th e lowes t leve l onwards . 
This woul d hav e t remendou s benefi t an d ma y i n tim e provid e 
an adequat e amoun t o f sc ienc e t e a c h e r s whic h i s no w ver y 
much needed . T h e r e i s onl y 10 % science graduate s o f th e 
graduating student s fro m th e Universi t y o f Guyan a eac h y e a r . 
Stimulation o f th e in te res t o f chi ldre n i n scienc e educatio n 
from a n ea r l y ag e woul d allo w u s t o d i scove r man y a  geniu s 
and ma y inc reas e th e n e c e s s a r y manpowe r r e s o u r c e s o 
essen t i a l fo r h ighe r scientifi c an d technologica l educat ion . 

Information cen t r e s a r e ver y importan t i n providin g th e 
n e c e s s a r y dat a whic h i s r equ i re d fo r r e s e a r c h an d develop -
ment. Suc h informatio n ma y no t b e eas i l y access ib l e bu t i s 
s ca t t e red i n differen t depar tment s an d industr ia l e n t e r p r i s e s . 
T h i s , I  woul d imagin e i s a  g rea t handica p t o scientifi c 
r e s e a r c h . Her e agai n the r e a r e tw o school s o f though t -
some favou r a  coordinate d cen t ra l informatio n cen t r e whil e 
o the rs p re fe r s epa ra t e specia l i se d source s o f information . 
This i s a  mat te r fo r th e s p e c i a l i s t s . I  unders tand tha t 
UNESCO ha s a ls o es tab l i she d informatio n system s whic h 
could b e usefu l t o a  developin g count ry . Governmen t ha s 
es tabl ished a  Nationa l Dat a Managemen t Authorit y whic h i s 
at p resen t studyin g th e compute r need s o f Government s 
Departments an d th e Publi c S e c t o r . Th e tim e ma y ver y wel l 
come whe n w e wil l hav e a  grea t dea l o f ou r dat a bot h admin -
i s t ra t ive an d opera t iona l , computer ised . W e shal l soo n 
study a  r epor t o n th e settin g u p o f a  Documentatio n Centr e 
in Guvana . 

Conclusion 

I a m hopefu l tha t wit h th e establ ishmen t o f ou r insti tut e o f 
Applied Scienc e an d Technology , w e shal l procee d fro m 
documentation t o implementation . Scienc e play s a  grea t 
par t i n ou r l ive s an d the r e a r e fe w act iv i t ie s whic h d o no t 
r e q u i r e a  scientifi c approach . N o countr y ca n affor d t o la g 
behind i n pursu i t o f scientifi c knowledg e an d technolog y an d 
to re l y o n ex te rna l a s s i s t anc e withou t a t th e sam e tim e deve -
loping i t s ow n indigenou s b a s e , ma y b e de t r imenta l . 

The parado x o f ou r ag e i s tha t me n see k peac e whil e p r e p a r -
ing fo r wa r an d mak e ful l us e o f th e scientifi c an d technolo -
gical knowledg e a t the i r d isposa l t o achiev e th e l a t t e r . I n 
the developin g worl d the r e i s a  grea t nee d fo r scientifi c 
knowledge t o ai d developmen t r a t h e r tha n t o pursu e th e 
exploits o f w a r . Th e exchang e o f idea s an d shar in g o f 
technological informatio n i n seminar s an d workshop s ca n g o 
a fa r way . I t i s ho w w e pursu e th e var iou s decis ion s take n 
at thes e meeting s whic h ca n b e o f advantag e t o ou r people . 
I loo k forwar d t o se e th e Commonwealt h Scienc e Counci l 
grow int o a  dynami c scientif c sourc e o f informatio n whic h 
with p rope r communicatio n ma y b e abl e t o mee t som e o f ou r 
scientific n e e d s . 
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I thank yo u al l fo r participatin g i n thi s worksho p an d i t ha s 
indeed bee n a  grea t pleasur e fo r m e t o joi n yo u a t thi s closin g 
session. I  may hav e th e privileg e o f seein g som e o f yo u agai n 
when th e Commonwealt h Scienc e Counci l meet s i n Guyan a 
next yea r unde r th e Chairmanshi p o f th e Secretar y Genera l 
NSRC, Dr . Pa t Munroe , tha t i s , provide d a s a  non-scientis t 
I a m invited . Than k you . 
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APPENDICES 



WORKSHOP PROGRAMM E 

Tuesday Apri l 1 2 
All Da y 
2000 -  213 0 h r s . 

Wednesday Apri l 1 3 
0830 -  090 0 h r s . 

0900 -  093 0 h r s . 

0930 - 1000 hrs. 

1030 - 1200 hrs. 

1330 - 1700 hrs. 

Thursday April 14 

0830 - 0900 hrs. 

0900 - 1730 

APPENDIX A 

Ar r iva l o f Pa r t i c ipan t s 
RECEPTION b y th e 
Commonwealth Scienc e 
Council an d th e Nationa l 
Science Resea rc h Counci l o f 
Guyana a t th e UMAN A YANA . 

Regis t ra t ion o f Pa r t i c ipan t s 
and GROU P PHOTOGRAP H 
Official Openin g 

by Cde . Sh i r le y Fie ld-Ridle y 
Min is te r o f Information , i n 
the Mul t i -purpos e Hal l , 
Cyri l Po t t e r Colleg e o f 
Educat ion. 
Remarks b y M r . D . G . Thoma s 
(CSC) 
Chairman Cd e Victo r Forsyth e 
(Guyana) 

Introduction o f Par t i c ipan t s an d 
Resource Personne l 

Cde . D r . Pa t Munro e 
Self introduct ion s 

M r s . J . Kimemia h ( K . I. A. , 
Kenya) 

Element o f Communicatio n 
D r . Gran t Carma n (Agricul -
tu re Canada ) 

Ora l P resen ta t io n a t Meet ings , 
Conferences e t c ; an d 
Presen ta t ion P r a c t i c e 

M r . D . G . Thoma s (CSC ) 
M r s . J . Kimemia h ( K . I. A. , 
Kenya) 
Cde Compto n Rodrigue s 
(Guyana) Visual s 
Cde A . J . Seymou r (Guyana ) 

Review 
Oral p resenta t io n t o th e publi c 
( P r e s s Conference , rad i o &  TV 
interviews) 

Cde C . A . Nasciment o (Guyana ) 
Cde Rafi q Kha n (Guyana ) 
M r . Jone s Madeir a (Caribbean ) 
Community Sec re t a r i a t ) 
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Fr iday Apri l 1 5 
0830 -  090 0 h r s . Revie w 
0900 -  1030  h r s . Writte n Communicatio n 1 

- Plannin g an d Productio n 
M r . D . G . Thoma s (CSC ) 
Cde C . A . Nasciment o (Guyana ) 
Cde Olive r Hunte r (Guyana ) 

1100 -  1230  h r s . Writte n Communicatio n 1 1 
- Scientifi c Writ in g &  Editin g 

Prof . Mar k Vahrma n (Universi t y 
of Guyana ) 
D r . Gran t Carma n (Agricul tur e 
Canada) 

1400 -  1500  h r s . Writin g fo r Technica l Journal s 
D r . Gran t Carma n (Agricul tur e 
Canada) 
Cde Arlingto n Chesne y (Guyana ) 

1500 -  160 0 h r s . Non-technica l Publ icat ion s 
- P r e s s R e l e a s e s , Fea tu r e 

a r t i c l e s 
Cde Victo r Forsy th e (Guyana ) 
Cde Mohame d Hamaludi n 
(Guyana) 
Cde Pa t Brando n (Guyana ) 

1630 -  1730  h r s . Poolin g Exper ience s i n Meeting s 
and P r a c t i c a l Ses s ion s 

M r s . J . Kimemia h ( K . I . A . , 
Kenya) 
Cde D r . Pa t Munro e (Guyana ) 

1730 -  180 0 h r s . Fi lm : ' 'Leadersh i p Dynamics " 

Sa turday Apri l 1 6 
0830 -  0930  h r s . Th e Us e o f Audio-Visua l Mate r ia l s 

M r . D . G . Thoma s (CSC ) 
0930 -  1730  h r s . Submission s t o Committee s 

- an d P r a c t i c a l Ses s ion s 
M r s . J . Kimemia h ( K . I . A . , 
Kenya) 
Mr. D . G . Thoma s (CSC ) 
D r . M . N . G . A . Kha n (CSC ) 
Cde Victo r For sy th e (Guyana ) 
Cde C . A . Nasciment o (Guyana ) 

1900 -  233 0 h r s . BAR-B- Q an d Danc e 
at T h i r s k P a r k , Eas t Ban k 
D e m e r a r a , 

through th e kin d cour tes y o f 
Banks D . I . H . Limited . 

Sunday Apri l 1 7 
0830 -  090 0 h r s . Revie w 
0900 -  1030  h r s . Informatio n System s an d Se rv i ce s 

in Scienc e an d Technolog y 
- A n Overvie w 

Cde Chr i s Kne e (NSRC ; Guyana ) 
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D r . Gran t Carma n (Agricul tur e 
Canada) 

1100 -  123 0 h r s . Internat iona l Informatio n System s 
D r . M . N . G . A . Kha n (CSC ) 
D r . Gran t Carma n (Agricul tur e 
Canada) 
VTR Shows : "A n Internationa l 

Information 
Systems" 

1400 -  154 5 h r s . Organis in g Nationa l Informatio n 
Systems (Brie f P resen ta t ion s o f 
background pape r s ) 

Cde A . J . Seymou r (Guyana ) 
Cde A . McMurdoc h (Nationa l 
L i b r a r y , Guyana ) 
Cde V . Kal l ichar ra n (Universi t y 
of Guyan a L ib ra ry ) 
Cde Y . Stephenso n (U. G . 
L ib ra ry ) 
Cde J . Craigwel l (Guyan a 
Archives) 
M r s . Beverl y Taylo r (Bahamas ) 
M r . Godsma n El l i s (Belize ) 
M r s . O . Lewi s (Jamaica ) 
M r . G . O . Dav i s - I saac s 
(Barbados) 

1600 -  1730  h r s . Organis in g Nationa l Informatio n 
Sys tems : A  Cas e Stud y 

Monday Apri l l 8 

Linden Programm e a r range d 
through th e kin d cour tes y o f th e 
Guyana Bauxit e Compan y Lt d 

0700 h r s . Leav e Turkeye n fo r Linde n 
0900 h r s . Ar r iv e Linde n 
0900 -  1030  h r s . Worksho p sess io n a t Licha s hall : 

Planning an d organisat io n o f 
Conference , Workshops , Exhibit ions , 
Open Dav s an d T o u r s . 

M r . D . G . Thoma s (CSC ) 
M r s . J . Kememia h ( K . I . A . , 
Kenya) 
Cde Gwe n P a r r i s (Guyana ) 
Cde Victo r Forsy th e (Guyana ) 

1030 -  121 5 h r s . TOU R O F GUYBA U MINE S 
1600 -  173 0 h r s . AN D PLAN T 
1800 -  200 0 h r s . DINNE R 

and Pane l Discuss io n 
" Developmen t o f Scienc e Communi -

cation i n th e Car ibbean" . 
- Gues t Speake r s ( 7 minute s 

survey each ) 
Prof . J . J . Nile s (Guyana ) 
Cde Joe l Benjami n (Universi t y o f 
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Chairman: Cd e Claud e Sau l 
Deputy Chie f Execut ive , 
Guyana Bauxit e Co . , 
Limited 

2015 h r s . Leav e Linde n 
2215 h r s . Ar r i v e Turkeye n 

Tuesday Apri l 1 9 
0830 -  123 0 h r s . Ope n 
1400 -  153 0 h r s . Evaluatio n o f th e Worksho p 

D r . M . N . G . A . Kha n (CSC ) 
M r . D . G . Thoma s (CSC ) 
Cde D r . Pa t Munro e (Guyana ) 

1600 -  163 0 h r s . Closin g Sess io n 
by Cd e Hetra m Hara j 
Permanent S e c r e t a r y 
Minis t ry o f Economi c Developmen t 
and Co-opera t ive s 

1930 h r s . FAREWEL L DRINK S offere d b y 
the Actin g Hig h Commissione r fo r 
Jamaica i n Guyan a an d 
M r s . A . H . Thompson , i n th e 
Mult ipurpose Ha l l , Cyri l Po t te r 
College o f Educat ion . 

Wednesday Apri l 2 0 Depar tu r e o f Pa r t i c ipan t s 
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SOME WORKSHO P HIGHLIGHT S 

Among th e highlight s o f th e worksho p wa s th e dail y i ssu e o f 
Workshop P r e s s Re leas e p r e p a r e d b y differen t team s o f 
par t i c ipan ts wh o wer e abl e t o se e the i r wor k publishe d i n th e 
national n e w s p a p e r s . 

Ora l P resen ta t io n t o th e Publi c 

On Apri l 14- , th e eight y p a r t i c i p a n t s , r e s o u r c e personne l an d 
o b s e r v e r s attendin g th e Caribbea n Worksho p o n Scienc e 
Communication brok e u p int o th re e (3 ) worksho p group s an d 
looked a t th e p rac t i ca l way s i n whic h scienc e communicatio n 
can benefi t peop le . 

The Worksho p group s too k u p th e challeng e throw n ou t th e 
prev ious da y t o communicator s an d sc ien t i s t s a t th e openin g o f 
the Worksho p b y Informatio n Min i s t e r , Cd e S h i r l e y F ie ld -
Ridley whe n sh e aske d the m t o lif t th e vei l o f myster y s u r -
rounding sc ienc e i n th e Region , an d thereb y hel p r e s t o r e th e 
people ' s sel f r e s p e c t an d confidence . 

L e a d e r s o f th e day ' s grou p wer e Cd e C . A . Nascimento , a n 
Insti tute o f Internat iona l Communicatio n T r u s t e e an d Minis te r 
of Sta t e i n th e Offic e o f th e Pr im e Minis te r Cd e Rafi q Khan , 
D i r e c t o r / G e n e r a l Manage r o f Radi o Demera ra ; Cd e Jone s 
Made i r a , Communication s Office r o f th e Caribbea n Communit y 
S e c r e t a r i a t ; an d D r . Gran t Carman , Di rec to r o f Information , 
Agr icul ture Canada . 

The Worksho p o n r a d i o , handle d b y Cde s Madei r a an d Khan , 
saw Caribbea n B r o a d c a s t e r s acceptin g tha t t he r e i s nee d fo r 
them t o r ea d mor e mater ia l r e l a t e d t o sc ienc e wit h th e hop e 
of improvin g the i r backgroun d knowledg e o n sc ience s re la te d 
to Caribbea n development . 

The Worksho p fel t tha t t he r e i s nee d fo r sc ien t i s t s t o b reak -
down the i r l anguage ' s o tha t communicator s woul d fin d l e s s 
difficulty i n re layin g t o th e publi c wha t i s r equ i r e d o f the m 
for technologica l changes , improvement s an d development . 
The Worksho p fel t tha t th e sc ien t i s t s an d communicator s 
should mee t mor e ofte n wit h a  vie w t o solvin g communicatio n 
difficulties an d misunders tandin g whic h a r i s e fro m tim e t o 
t ime. 

Descr ib ing communicatio n a s "unders tanding " i n hi s majo r 
p resen ta t ion o n p r e s s confe rences , Min is te r Nasciment o 
pointed out : 

"In e s s e n c e , w e us e a  p r e s s conferenc e t o sha r e wha t 
we hav e t o sa y wit h ou r audienc e i n a  manne r tha t i s 
l ikely t o a t t r ac t the i r attentio n an d hopefull y wi n 
the i r a s s e n t . I f w e succee d i n havin g ou r audienc e 
unders tand u s an d throug h unders tandin g es tabl is h a 
common bon d wit h them , w e wil l hav e communicated" . 
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After outlinin g step s fo r plannin g a  successfu l pres s confe -
rence, th e Ministe r s t resse d th e essentia l nee d fo r credibi -
lity: "Le t u s neve r forge t tha t th e messag e whic h seek s t o 
persuade wil l b e successfu l onl y t o th e degre e tha t th e 
audience i s convince d tha t it s sourc e i s reliabl e an d t rust -
worthy an d tha t th e persuade r i s generall y committe d t o th e 
welfare o f th e audience" . 

Dr . Gran t Carma n i n hi s presentatio n sai d tha t televisio n ca n 
be highl y supportiv e i n scienc e communicatio n bu t wa s fallin g 
into thir d plac e i n th e schem e o f thing s becaus e o f it s hig h 
costs an d th e nee d fo r it s hig h selectiv e usage . 

The day' s sessio n bega n wit h th e participant s viewin g wit h 
keen interes t a  fil m o n publi c speakin g entitled , "Th e Floo r 
is Yours" . Later , th e participant s wer e al l expose d to , and 
participated i n discussion s on , th e technique s o f th e pres s 
conference, conductin g radi o an d televisio n interview s whic h 
were al l filme d o r recorde d an d playe d bac k fo r self-criticism . 

The evening' s sessio n involve d film s o n scienc e an d communi -
cation i n additio n t o a  slid e soun d programm e b y th e Uppe r 
Mazaruni Developmen t Authorit y DS C Uni t an d th e Ministr y 
of Healt h o n Guyana' s hydro-projec t entitled , "Th e Beginnin g 
of th e Challenge" . 

WRITTEN COMMUNICATIO N 

During th e session s o n Frida y Apri l 15 , Universit y o f Guyan a 
Professor, Mar k Vahrman , state d tha t Guyanes e an d th e 
Caribbean scientist s coul d b e mor e effectiv e b y doin g mor e 
scientific writing . 

In presenting a  pape r o n "Scientist s Writin g fo r Scientists " 
during th e thir d day' s session s o f th e Caribbea n Worksho p o n 
Science Communication , h e als o s t ressed : 

"The mor e importan t proble m fo r Guyana , however , 
is fo r a  greate r scientifi c outpu t particularl y 
devoted t o th e developmen t o f indigenou s resources" . 

He adde d tha t onl y i n th e las t 5 0 years i n th e Wes t di d scien -
tific opinio n come  t o th e forefront . Usin g thi s analog y fo r th e 
Caribbean, h e state d tha t i t woul d probabl y tak e anothe r 5 0 
years fo r scientifi c opinio n t o hav e a n impac t o n Caribbea n 
people. I n the Caribbean , Professo r Vahrma n added , scien -
tists regrettabl y wer e no t involve d i n policy-makin g a t ever y 
level. Thi s coul d b e du e t o thei r smal l numbers , h e said . 

He wa s supporte d o n thi s las t poin t b y Dr . Gran t Carma n o f 
Canada, wh o expresse d th e hop e tha t politician s woul d tak e 
note. 

Earl ier i n th e day' s sessio n o n "Writte n Communication" , 
Minister o f State , Cd e Ki t Nasciment o ha d outline d th e mai n 
variables t o b e considere d whe n producin g writte n scientifi c 
communication. 
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Cde Olive r Hunter , Chie f DS C Specialist , U . M . D . A . , out -
lined, wit h examples , th e plannin g an d productio n o f Writte n 
Communication fo r a  difficul t cross-cultura l audienc e involv -
ing Akawa i an d Arecun a Amerindians , Porkknocker s an d 
Islanders i n th e Mazarun i Hydr o Projec t Region . 

Other speaker s i n th e day' s session s wer e Worksho p Director , 
Cde Victo r Forsythe , o n P re s s Releases ; Mohame d Hamaludin , 
Chief Reporter , o n Non-Technica l Featur e Articles ; Cd e Pa t 
Brandon, Senio r Healt h Educatio n Officer , givin g example s o f 
non technica l publication s ; M r s . Jo y Kimemia h (K.I . A. Kenya ) 
and Dr . Pa t Munroe , NSR C Secretar y Genera l o n "Poolin g 
Experiences i n Meetings" . 
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Commonwealth Scienc e Counci l 
Commonwealth Fun d fo r Technica l Cooperatio n 

National Scienc e Resea rc h Council , Guyan a 

CARIBBEAN WORKSHO P O N 
SCIENCE COMMUNICATIO N 

G r e a t e r Georgetown , Guyan a 
April 197 7 

A S S E S S M E N T FOR M 

A cr i t i ca l a s sessmen t o f th e Worksho p wa s mad e wit h th e vie w o f improvin g th e 
quality an d re levanc e o f futur e Nationa l an d Regiona l endeavou r s . Pa r t i c ipan t s 
were reques te d t o ran k the i r r e spec t iv e evaluatio n o f a spec t s o f th e Worksho p 
by select in g a  number , o n a  sca l e o f 1  to 5 , whic h mos t c losel y agree d wit h 
thei r a s s e s s m e n t . 
The numbe r o f pa r t i c ipan t s wh o se lec te d eac h numbe r i s show n i n pa ren thes i s 
following eac h rankin g number . 

WORKSHOP AIM S 
Completely No t a t al l 

Did th e Worksho p achiev e i t s s tate d object ives ? 5(2 ) 4( l6 ) 3(8 ) 2  1 
To wha t exten t wer e you r specifi c aim s met ? 5(5 ) 4(13 ) 3(9 ) 2(1 ) 1 

Course subjec t leve l 

COURSE CONTEN T 

Too advance d 
5(1) 4(9 ) 

Too elementar y 
3(20) 2(1 ) 1 

Was th e Cours e 

COURSE LENGT H 
(7 days ) 

Too lon g To o shor t 
5 4(8 ) 3(16 ) 2(5 ) 1 

TEACHING AID S 

How satisf ie d wer e yo u wit h th e Equipmen t 
(visual aid s etc) ? 

L i t e r a tu r e ( lec tur e note s etc) ? 

Very sat isf ie d No t satisfie d 

5(3) 4(6 ) 3(11 ) 2(7 ) 1(3) 

5(8) 4(10 ) 3(10 ) 2(1 ) 1 

WORKSHOP ADMINISTRATIO N 

Very sat isf ie d 
How sat isf ie d wer e yo u wit h th e Plannin g an d 
organizat ion o f th e Workshop ? 
Teaching accommodatio n (sea t ing , audibili t y 
etc)? 
Living accommodatio n (room s an d meals) ? 

Not satisfie d 

5 ( 7 ) 4(14 ) 3(11 ) 2(4 ) 1 

5(12) 4(13 ) 3(3 ) 2  1 
5(14) 4(8 ) 3(2 ) 2(1 ) 1 
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SUBJECT MATTE R 

Which a r e th e subjec t ma t t e r s yo u cons ide r 
Elements o f communicatio n 

Extremely re levan t I r re levan t 

5(18) 4(9 ) 3(4 ) 2  1 

Oral P resen ta t io n 
- Meeting s et c 
- Radio , TV , P r e s s 

Written Communicatio n 
- Plannin g an d Product io n 
- Scientifi c Writin g an d Editin g 
- Writin g fo r Technica l Journal s 
-Writ ing fo r Non-Technica l Publ icat ion s 
- Submission s t o Committee s 
- Poolin g Exper ienc e i n Meeting s 

Information System s an d S e r v i c e s 
in Scienc e an d Technolog y 
- Overvie w 
- Internationa l Informatio n System s 
-' Organizat ion Nationa l Informatio n System s 
- Plannin g an d Organizat io n o f Conference s 

etc 
-Pane l Discuss io n -  Developmen t o f 

Science Communicatio n i n th e Caribbea n 
- Evaluatio n o f th e Worksho p 

5(16) 4(9 ) 3(5 ) 2  1 
5(15) 4(11 ) 3(4 ) 2  1 

5(17) 4(10 ) 3(3 ) 
5(13) 4(7 ) 3(5 ) 
5(15) 4(9 ) 3(4 ) 
5(17) 4(11 ) 3(8 ) 
5(12) 4(8 ) 3(1 ) 
5(15) 4(8 ) 3(3 ) 

5(7) 4(16 ) 3(6 ) 
5(9) 4(13 ) 3(7 ) 
5(14) 4(7 ) 3(6 ) 

2 1 
2(4) 1 
2(2) 1 
2 1 
2 1 
2 1 

5(14) 4(10 ) 3(3 ) 2(2 ) 1 

5(10) 4(9 ) 3(7 ) 2(2 ) 1 
5(15) 4(5 ) 3(1 ) 2  1 

2 1 
2(1) 1 
2(2) 1 

GENERAL COMMENT S 

(Including suitabil i t y an d effectivenes s o f programme ) 

A summar y o f th e genera l comment s i s give n o n page s A .1 0 t o A . 12 
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ASSESSMENT 

GENERAL COMMENT S 

1. Progra m wa s indee d suitabl e t o situatio n wit h respec t t o 
Science Communicatio n i n th e Caribbean . It s effec t 
was reduce d b y th e absence , fro m th e workshop , o f man y 
practising scientists . 

2. Extremel y suitabl e an d effective ; a  fe w mor e natura l an d 
applied scientist s shoul d hav e bee n present . (Gaine d a 
great deal) . 

3 . Participatio n woul d hav e bee n bette r i f accommodatio n wa s 
provided fo r al l o r thos e participant s livin g mor e tha n si x 
miles fro m Cyri l Potte r Colleg e o f Education . 

4 . Th e worksho p wa s extremel y suitabl e an d well-timed . Ther e 
were mino r slip s -  e .g . i n audio-visua l preparation . Pa r -
ticipation wa s hig h an d rappor t amon g participant s ver y 
good. To o fe w Scientists . To o man y floating  participant s 
and observers . 

5. Ther e shoul d hav e bee n mor e Caribbea n participant s apar t 
from Guyanese . 

6. (1 ) Worksho p wa s compose d o f to o man y loca l participants . 
It appeare d t o b e a  Guyanes e instea d o f Caribbean . 

(2) To o man y participant s wer e involve d therefor e session s 
were no t a s practica l a s the y wer e obviousl y planne d 
to hav e been . 

(3) Schedul e wa s to o tigh t -  organiser s attempte d t o cove r 
too muc h materia l i n suc h a  shor t time . 

(4) Cas e studie s relate d t o organisatio n o f conferences , 
workshops, fiel d t r ips , an d exhibition s shoul d hav e 
been presente d a s practica l wor k fo r th e participants . 

(5) Ope n mornin g fo r participant s shoul d hav e bee n allowe d 
before th e las t da y o f th e Workshop . 

(6) Topic s presente d wer e mos t suitabl e bu t som e presen -
tations containe d materia l tha t wa s onl y relate d t o loca l 
situations. 

7. TEACHIN G AID S 

Not al l l i teratur e o f lectur e note s receive d -  i n som e 
cases ther e seeme d t o b e a n insufficiency . 

NOTE 

Staff membe r responsibl e fo r preparin g an d settin g u p 
visual aid s di d no t eve n mak e a  not e fo r assistin g her -
self a t futur e conferences . 
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8 . COURS E CONTEN T 

Too muc h repet i t io n o r emphasi s o n objec t ives . Thi s 
would hav e bee n appropr ia t e i n a  cour s e o n communi -
cation "pe r s e " . 

COURSE LENGT H 

Bear ing i n min d comment s i n sectio n two , howeve r 
par t ic ipant foun d tha t th e cou r s e wa s cramme d int o 
too shor t a  t ime . 

TEACHING AID S 

L i t e r a t u r e -  (Adequat e an d Informative ) 

Par t i c ipan t think s tha t th e cou r s e wa s suitabl e fo r th e 
wider c r o s s sectio n o f i n t e r e s t s r e p r e s e n t e d b y th e p a r t -
ic ipants (previou s comment s notwithstanding) . T o h i m / h e r , 
the immediat e effec t o f th e programm e ha s bee n t o c r y s t a l -
l i se one ' s intuitiv e a w a r e n e s s o f th e problem s o f communi -
cation o r t o infor m on e o f thes e p rob lems . Th e lon g ter m 
effect wil l b e see n b y th e effectivenes s o f th e par t ic ipant s 
in bringin g abou t a  g r e a t e r a w a r e n e s s o f al l the i r o rgan i -
sat ions o r depar tment s o f th e nee d fo r effectiv e communi -
ca t ion . 

9 . (1 ) Par t i c ipan t foun d th e packe d programm e a  bi t t i r e some . 
F e e l s a  Monday-Fr ida y conferenc e woul d hav e bee n 
idea l . 

(2) Lea rne d muc h fro m th e workshop an d simulate d 
si tuat ions an d foun d the m quit e i n t e r e s t i ng . Think s 
it i s saf e t o sa y tha t th e fe w day s exposur e hav e 
forcibly brough t t o mind : 

(a) th e TARGE T audienc e 
(b) th e "extension " ( in termediar y betwee n th e 

technical an d th e ( target ) ma n 
(c) th e MESSAG E 

(3) I t wa s difficul t afte r a  t i r in g da y t o r e t u r n t o th e fil m 
shows i n th e evening . S o par t i c ipan t s misse d mos t o f 
t h o s e . 

10. Coul d sugges t tha t tim e shoul d b e give n fo r r ea l l y thinkin g 
in p r ac t i ca l t e rm s o f applicatio n o f th e t ra in in g rece ive d 
and b e p r e p a r e d t o expan d o n th i s statemen t i f r e q u e s t e d . 

1 1 . A s a  Communicato r wh o i s a t p r e sen t o n a  Publi c 
Communication C o u r s e , par t ic ipan t foun d the r e wer e som e 
a r e a s whic h persona l l y ha d no t bee n expose d t o . Par t ic ipan t 
has l ea rn t immensely . Mor e suc h seminar s shoul d b e held . 

12. Overal l goo d bu t wea k point s exis te d e . g . Poolin g expe r -
iences i n mee t ings . N o on e (par t ic ipan t felt ) r e a l i s e d tha t 
the worksho p wa s intende d t o u t i l i s e a  Meetin g for m i n th e 
t rue sens e unti l tol d so  afte r th e e x e r c i s e . Also , s o ve r y 
often som e o f pa r t i c ipan t ' s l e c t u r e s gav e r e a l example s o f 
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Not t o d o e . g . i n p resen ta t ion s t o th e Committee s (th e 
second day) . Som e o f th e Commissioner s (on e i n pa r t i cu la r ) 
just di d no t l i s te n t o th e answer s r e a l l y . Ma y b e i t wa s 
just a  questio n o f ro l e playing . 

In spit e o f th e comment s par t ic ipan t feel s tha t thi s work -
shop me t a  s e r iou s need . However , h e a ls o feel s tha t th e 
NSRC MUS T soo n organ is e a  Nationa l Worksho p involvin g 
Sc ien t i s t s only . I t shoul d b e suitabl y t a i l o r ed . 

1 3 . Pa r t i c ipan t feel s th i s worksho p ha s achieve d i t s goal . I t 
has give n hi m a  workin g knowledg e o f wha t i s expecte d o n 
the va r iou s a r e a s o f scientifi c communication . 

14. A  grea t jo b done . Worksho p exper ience s o n th e whol e 
we re ve r y goo d onl y tha t a t t ime s i t cause d physica l 
fatigue durin g th e lon g an d lat e s e s s i o n s . Duratio n coul d 
have bee n extended . 

15 . Methodolog y followe d i n worksho p ve r y effect ive . Dail y 
at tendance shoul d b e t aken . 

16. I n genera l th e conferenc e probabl y cam e c los e t o meetin g 
the need s o f th e hos t countr y i n p a r t i c u l a r . 

17. A s a  con t r ibu to r , o r r e s o u r c e p e r s o n , par t ic ipan t wa s 
d issa t i s f ied wit h h i s ow n input , an d pa r t i cu l a r l y i t s qual i ty . 
Another t ime , par t ic ipan t woul d hav e hi s mater ia l o rgan i sed . 
Th is i s however , a  pe r sona l disappointment . 

We r ea l l y di d no t s t ic k t o th e topi c o n "sc ient i f ic " inform -
ation -  t he r e we r e n o s c i e n t i s t s ; w e did , however , c a r r y 
on a  fa r mor e cons t ruc t iv e progra m fo r thi s venu e an d a r e a 
by no t doin g so. 

Also , t h e r e wa s on e ve r y bi g hol e tha t par t ic ipan t i s s o r r y 
and d i s t r e s s e d tha t w e misse d i . e . p r e s s r e l a t i onsh ips . 
Another tim e i f h e i s aroun d h e woul d lik e t o cove r thi s -
no mat te r wh o th e attendin g pe rsonne l a r e . 

18 . Pa r t i c ipan t think s th e cou r s e conten t wa s o f a  ve r y hig h 
s t anda rd . H e l ea rn t quit e a  lo t , bu t keepin g se s s ion s fro m 
Wednesday t o Tuesda y withou t a  day ' s b rea k wa s unfa i r . 
Th is aspec t shoul d b e c ons ide r e d . 

19. No t sufficien t s c i e n t i s t s . To o muc h emphasi s o n wri t te n 
cou r se -  to o l i t t l e o n informatio n system s fo r s c i e n t i s t s . 

2 0 . (1 ) Th e topic s w e r e extremel y r e l evan t : th e subjec t mat te r 
in som e (ver y few ) a r e a s wa s sa t i s f ac to ry . 

(2) Unfortunatel y ve r y l i t t l e informatio n r eache d loca l 
de lega tes a s t o the i r par t ic ipan t i n th e workshop . Fo r 
example, we r e the y r e q u i r e d al l th e time ? O r onl y a t 
some s e s s i o n s ? . 
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PARTICIPANTS (OTHE R THA N RESOURC E PERSONS ) 
ATTENDING TH E WORKSHO P 

(a) O v e r s e a s 

M r s . Bever l y Taylo r 

M r . G . O . Dav i s - I s aac s 

Miss Melzin a Branc h 

M r . Godsma n E . El l i s 

M r . So te r io s Afrodisi s 

M r s . O . Lewi s 

Miss Sandr a Joh n 

Cde Huber t William s 

(b) Guyan a 

Cde Cynthi a Willi s 

Cde Irm a Lewi s 

Cde Rosemon d Underwoo d 

Cde Ale c F a r l e y 

Cde Oliv e Lyke n 
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Senior Educatio n 
Officer, Bahama s 

Minis t ry o f Agr icu l tu re , 
Barbados 

Barbados 
at tached t o Minis t r y o f 
Heal th , Guyan a 

Pr inc ipa l Agricul tura l 
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APPENDIX B 

ELEMENTS O F SCIENTIFI C COMMUNICATIO N 

P J  Boyle 

Introduction 

The them e o f th i s Worksho p i s effectiv e communicatio n i n th e 
context o f scienc e an d technology . B y communicatio n i s 
meant th e whol e p r o c e s s o f producing , t r an s f e r r i n g an d 
rece iv ing informatio n b y mean s of  th e wri t te n o r spoke n wor d 
or b y p ic tor ia l i l lus t ra t ion . 

The importanc e o f scientifi c informatio n a s a  majo r r e s o u r c e 
essen t ia l t o p r o g r e s s a t al l level s o f sc ienc e an d technolog y 
is no w universa l l y acknowledged . Bu t jus t a s sc ien t i s t s an d 
technologis ts nee d a c c e s s t o informatio n fro m the i r 
col leagues an d e l s e w h e r e , bot h withi n an d outsid e the i r 
subject spec ia l i t i e s , so  a l s o d o the y nee d t o b e abl e t o com -
municate th e r e s u l t s o f the i r ow n wor k t o othe r sc ien t i s t s 
genera l ly an d t o contr ibut e t o th e flow  an d exchang e o f 
information withi n the i r ow n grou p o r organiza t ion . 

In mos t count r ie s scientifi c an d technologica l ac t iv i t ie s 
opera te on  va r iou s in t e r r e l a t e d level s an d i n som e develope d 
count r ies ma y p resen t a n extremel y comple x p i c t u r e . 
Bas ica l ly , however , th e communitie s involve d ma y includ e 
sc ien t i s t s i n academi c inst i tut ion s fo r who m th e emphasi s i s 
on th e sea rc h fo r fundamenta l knowledg e wit h n o pa r t i cu la r 
end us e i n view . Man y othe r sc ien t i s t s wor k i n government -
al an d indus t r ia l r e s e a r c h organiza t ion s an d fo r the m th e 
emphasis ma y b e o n applie d r e s e a r c h aime d a t obtainin g 
knowledge o f d i r ec t o r indi rec t p rac t i ca l va lue . Technolo -
g i s t s , wh o a r e mainl y concerne d wit h p r o c e s s e s , t echniques , 
development an d simila r work , wil l usual l y hav e s t r i c t l y 
p rac t i ca l an d tangibl e object ive s i n v iew . 

In additio n t o thos e actuall y conductin g r e s e a r c h an d develop -
ment wor k a r e r e s e a r c h manager s an d admin i s t r a to r s , 
information personne l an d man y o the r s wit h scientifi c o r 
adminis t ra t ive suppor t r o l e s o r wh o ma y b e involve d i n 
in te rpre t ing an d disseminat in g information , whethe r o n a 
c rop v a r i e t y , a  l abora to r y techniqu e o r indus t r ia l p r o c e s s , 
among en d u s e r s . Eac h o f thes e group s withi n th e tota l 
scientific communit y ha s i t s ow n pa r t i cu l a r informatio n need s 
and p a t t e r n s , dependin g o n i t s function s an d i n t e r e s t s . 
Among sc ien t i s t s p r o p e r , th e chie f nee d i s t o communicat e 
the r e s u l t s o f the i r r e s e a r c h an d b e informe d abou t th e 
r e s u l t s o f wor k don e b y othe r s c i e n t i s t s . I n additio n 
s c i e n t i s t s , t echnolog is t s , r e s e a r c h manager s an d admin -
i s t r a t o r s , informatio n officer s an d o the r s ma y al l fro m tim e 
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to tim e b e calle d o n t o wri t e r e p o r t s o f var iou s kinds , 
policy documents , p resen t an d argu e c a s e s a t meet ings , 
organize wor k demonstra t ion s an d communicat e wit h th e 
genera l publi c . 

Communication amon g th e scientifi c communit y therefor e goe s 
on a t man y l eve l s , involve s exchang e betwee n man y differen t 
types o f information , u se s var iou s forma l an d informa l medi a 
and ma y hav e limite d o r wid e c i rcu la t ion . 

Every typ e o f informatio n t o be . communicated ha s t o b e p r e s -
ented i n t e rm s th e audienc e o r rec ip ien t s ca n unders tand . 
Fo r example , ther e i s l i t t l e poin t i n present in g non-sc ien t i s t s 
with th e ful l de ta i l s o f a  scientifi c pape r o r wit h mater ia l tha t 
assumes backgroun d knowledg e the y d o no t p o s s e s s -  i t mus t 
be in te rpre te d int o languag e an d te rm s the y ca n g r a s p . 

All mode s o f communication , whethe r o ra l o r wr i t t en , whethe r 
among sc ien t i s t s o r n o n - s c i e n t i s t s , t o liv e audience s o r not , 
have the i r ow n potent ia l i t ie s an d l imitat ions , advantage s an d 
d i sadvan tages . The y a ls o hav e the i r ow n p r inc ip l e s , t ech -
niques an d r u l e s tha t mus t b e take n int o accoun t i f communi -
cation i s t o b e effective . 

Formal an d informa l mode s o f communicatio n 

Within th e overa l l communicatio n p r o c e s s , a  pr imar y d i s t inc -
tion ca n b e mad e betwee n forma l an d informa l modes . 

1. Forma l modes . Bein g formal , thes e mode s emplo y form s 
p r e s c r i b e d b y custo m an d p rac t i c e an d follo w es tabl ishe d 
r u l e s se t b y th e communit y t o whic h the y apply . I n th e 
scientific communit y th e mos t importan t communicatio n 
need i s t o r e po r t th e r e s u l t s o f r e s e a r c h done . Thi s 
is usual l y don e i n forma l scientifi c p a p e r s wri t te n fo r 
publication i n es tabl i she d scientifi c j o u r n a l s , book s o r 
other publ ica t ions . Whe n publ ished , suc h r e p o r t s becom e 
permanent r e c o r d s tha t ca n b e examine d a t an y t ime . 
S imi lar ly , man y form s o f interna l r e p o r t s , memoranda , 
extension l i t e r a t u r e , e t c . a l s o const i tut e forma l publ ica -
tion i n p r e s c r i b e d forms . Element s o f forma l communi -
cation i n sc ienc e an d technolog y a r e se t ou t i n Figur e 1 . 

In commo n wit h mos t people , sc ien t i s t s ofte n hav e 
difficulty i n communicatin g effectivel y b y mean s o f th e 
formal wri t te n o r spoke n word . T o organiz e an d p r e p a r e 
mater ia l fo r publicatio n i s ofte n a n a rduous , t ime -
consuming bus ines s an d man y sc ien t i s t s hav e problem s i n 
express ing themselve s c l e a r l y . Som e sc i en t i s t s , o f 
c o u r s e , achiev e proficienc y wit h exper ienc e an d o the r s 
a r e fortunat e enoug h t o hav e a n innat e abilit y t o wri t e o r 
speak wel l . Fo r o t h e r s , however , th e proble m rema ins . 
It need s t o b e s t r e s s e d , however , tha t muc h o f th e ar t o\' 
effective communicatio n ca n b e define d an d ca n b e l ea rned . 

2 . Informa l modes . A s i n an y huma n community , muc h 
communication an d informatio n exchang e goe s o n b y 
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informal p e r s o n - t o - p e r s o n contac t i n th e cours e o f dail y 
work , bu t becaus e i t i s informa l an d o f necess i t y unregu -
la ted , i t s significanc e i s ha r d t o quantify . However , al l 
s tudies o f th e informatio n gather in g habi t s o f sc ien t i s t s 
have s t r e s s e d th e importanc e o f thi s mode . Muc h r e s e a r c h 
and developmen t wor k i s c a r r i e d on  a s a  grou p act ivi ty , a s 
indeed i s th e wor k o f an y r e s e a r c h organizat io n a s a  whole , 
and a s i n an y grou p ac t iv i ty , i t s efficienc y depend s great l y 
on f r ee , effectiv e an d posi t iv e informa l communicatio n 
among th e pe rsonne l conce rned . A t on e leve l , suc h 
communication ca n b e r e g a r d e d a s belongin g t o th e real m 
of sociology , bu t wher e i n t e r - p e r s o n a l re la t ionship s 
between individual s o r group s a r e poo r o r wher e the r e a r e 
o ther pe r sona l o r organiza t iona l obs tac le s t o fre e t r ans fe r 
of information , the n bot h moral e an d r e s e a r c h efficienc y 
will ce r ta in l y suffer . 

Mee t ings , s e m i n a r s , conference s an d symposi a 

These hav e bee n include d a t th i s poin t becaus e the y shar e 
elements o f bot h forma l an d informa l mode s o f communication . 
Within o rgan iza t ions , meeting s an d seminar s a r e va r i an t s o f 
one ano ther , seminar s bein g meeting s hel d specificall y t o 
d i s c u s s o r revie w give n topic s an d a t whic h par t i c ipan t s ma y 
p re sen t forma l o r semi-forma l wr i t te n o r spoke n ma te r i a l . 
Meetings p r o p e r a r e genera l l y l e s s forma l tha n seminar s an d 
the i r conten t o f informa l communicatio n amon g par t i c ipan t s i s 
correspondingly g r e a t e r . Meet ing s ca n tak e u p muc h valuabl e 
staff tim e t o l i t t l e purpos e un les s the y a r e wel l organize d an d 
conducted, bu t a t bes t a r e extremel y importan t mean s o f infor -
mation exchang e withi n organiza t ion s an d g r o u p s . 

In cont ras t t o meeting s an d s e m i n a r s , conference s an d 
symposia a r e mor e forma l affair s whic h br in g togethe r indivi -
duals fro m a  muc h wide r a r e a t o d i s c u s s o r revie w a  specifi c 
scientific subjec t o r sub jec t s . I t i s usua l fo r forma l wri t te n 
or spoke n mate r ia l t o b e p r e sen t e d o n thes e occas ions , ofte n 
in th e for m o f p r o g r e s s r e p o r t s o r shor t r e s e a r c h p a p e r s 
which ma y subsequentl y b e publishe d i n boo k for m fo r wide r 
c i r cu la t ion . Ofte n a s importan t a s th e forma l sid e o f confer -
ences i s th e informa l communicatio n amon g profess iona l 
col leagues tha t i s suc h a  prominen t an d es sen t i a l featur e o f 
such occas ion s an d whic h make s poss ib l e th e exchang e o f 
views an d informatio n amon g individual s wh o ma y otherwis e 
meet onl y infrequent ly . 

Communication o f informatio n -  th e outwar d flo w 

It i s usefu l f i rs t t o cons ide r i n mor e detai l th e audience s wit h 
which sc ien t i s t s an d o the r s wil l communicat e an d th e form s 
which tha t communicatio n ma y t a k e . I t mus t a ls o o f cour s e 
be remembere d tha t t r a n s f e r o f informatio n b y informa l 
p e r s o n - t o - p e r s o n contac t ca n tak e plac e wit h an y o f th e 
audiences encounte red . 

1. P r a c t i s i n g sc ien t i s t s wil l expec t t o wri t e u p th e r e s u l t s 
of the i r wor k fo r publicatio n an d ci rculat io n outsid e thei r 
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group o r organiza t ion . Thi s wil l normall y tak e th e for m 
of journa l a r t i c l e s , bu l le t ins , monographs , scientifi c 
conference p a p e r s , books , e t c . The y ma y als o wri t e 
rev iews o f r e s e a r c h . The i r audienc e he r e wil l mainl y b e 
o ther sc ien t i s t s an d informatio n s e r v i c e s . 

2 . Withi n the i r ow n organizat io n sc ien t i s t s wil l par t ic ipa t e 
in th e communicatio n flow  amon g scientifi c co l leagues , 
r e s e a r c h m a n a g e r s , polic y m a k e r s , e t c . Communicatio n 
may tak e th e for m o f in te rna l r e p o r t s , memoranda , polic y 
documents , e t c . The y ma y a ls o hav e t o p resen t an d 
argue c a s e s involvin g polic y an d decisio n making , budgets , 
e t c . Mos t o f thi s flo w wil l b e in t e rna l , bu t ma y a t time s 
extend outsid e th e organiza t ion . 

3 . Sc ien t i s t s mus t communicat e the i r r e s e a r c h r e s u l t s an d 
exper ience t o technologis t s i n industr y o r publi c s e rv i ce s 
or t o extensio n personne l respons ib l e fo r advisin g 
fa rmers an d o t h e r s . The y ma y a t time s hav e t o commun -
icate d i rec t l y wit h en d u s e r s i n t a l k s , l e c t u r e s , l i t e r a t -
u r e , e t c . withou t benefi t o f suc h i n t e rmed ia r i e s . 

4. F ina l ly , s c i e n t i s t s , r e s e a r c h manager s an d informatio n 
officers ma y hav e t o communicat e wit h th e genera l publi c 
and othe r la y audience s suc h a s non-profess iona l g roups , 
schools , soc i e t i e s , th e p r e s s , e t c . 

Sc ien t i s t s wri t in g or igina l r e s e a r c h a r t i c l e s a r e usuall y 
wri t ing fo r o the r sc ien t i s t s an d the i r presenta t io n wil l 
ref lect the i r scientifi c t ra inin g an d analytica l approach . A s 
scientific informatio n i s p rog re s s ive l y in te rpre te d downward s 
to audience s wit h l e s s an d l e s s scientifi c background , s o 
must th e presenta t io n chang e accordingly . 

The basi c sequenc e commo n t o al l visua l an d auditor y communi -
cation, whethe r scientifi c o r not , ca n b e summarize d a s follows : 

1. S t a r t o f sequence . Informatio n p resen t i n th e min d o f th e 
pe r son wishin g t o impar t i t . 

2 . Codin g th e informatio n i n t e rm s o f word s o r p ic tor ia l 
i l l u s t r a t i ons . 

3 . T r a n s f e r b y mean s o f th e pr inte d o r spoke n word , o r b y 
p ic tor ia l i l lus t ra t ion s o r audiovisua l means . 

4 . Receptio n an d decodin g o f th e pr in te d o r spoke n wor d t o 
ex t rac t th e meaning . 

5 . En d o f sequence . Analysi s o f th e informatio n an d 
committal t o memor y o r o the r r e c o r d , i . e . wri t te n 
n o t e s , e t c . 
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Because th i s sequenc e i s a  huma n p r o c e s s , fault s tha t 
hinder communicatio n o r d i s to r t th e messag e ca n b e in t ro -
duced a t an y s t age . Th e followin g a r e examples : 

Stage 1 . Th e or ig ina to r ma y hav e give n insufficien t though t 
to matchin g hi s mater ia l t o th e ta rge t audience . 
He ma y lac k th e tim e o r abil i t y t o organiz e hi s 
mater ia l t o bes t advantage . 

Stage 2 . Th e or ig ina to r ma y mak e a  poo r choic e o f w o r d s , 
grammar o r o the r mode s o f express io n t o conve y 
h is information . Th e g raph ic s use d ma y b e 
inadequate . 

Stage 3 . Th e mediu m use d t o t r ans f e r th e messag e ma y b e 
inadequate , defectiv e o r i napprop r i a t e . Pr in te d 
mate r ia l ma y b e difficul t o r uncongenia l t o r e a d . 
With ve rba l de l ive ry , soun d qual i ty , a c o u s t i c s , 
voice pro jec t ion , intonation , e t c . ma y b e unsa t -
i s fac to ry . A  stuff y auditoriu m an d a  dul l speake r 
may sen d th e audienc e t o s lee p o r a t leas t mak e 
them inat tent ive . 

Stage 4 . Th e rec ip ien t ma y misunders tan d word s o r lac k 
the scientif i c backgroun d t o unders tan d concep ts , 
assumpt ions , scientifi c jargon , e t c . i f thes e a r e 
not p rope r l y expla ined . I n som e c a s e s the r e ma y 
be languag e diff icul t ies . 

Stage 5.  Wher e th e presenta t io n ha s bee n unin teres t in g an d 
the informatio n conten t no t c l ea r o r readi l y unde r -
s tandable , r e ca l l o f th e informatio n conten t ma y b e 
poor an d sho r t - l i ved . 

These example s o f obs tac le s t o communicatio n diffe r wit h th e 
medium u s e d . F o r effectiv e communicatio n i t i s n e c e s s a r y 
not onl y t o kno w wha t fault s t o avoi d bu t wha t posit iv e method s 
t he r e a r e t o ai d recept io n an d comprehensio n fo r eac h mediu m 
and ho w t o us e them . 

The sequenc e o f communicatio n s t a r t s i n th e p r o d u c e r ' s min d 
and, obviously , h e o r sh e shoul d hav e somethin g worthwhil e 
to e x p r e s s . Bu t onc e th e decis io n t o communicat e ha s bee n 
made an d wit h i t th e decis io n o f ho w bes t t o matc h message , 
medium an d audience , the n al l poss ib l e a r t an d ar t i f ic e mus t 
be employe d t o giv e maximu m impac t an d comprehension . 

F o r th e communicatio n o f or igina l r e s e a r c h r e s u l t s , th e 
medium o f communicatio n ma y b e mor e o r l e s s self-eviden t 
and othe r ques t ions , suc h a s whic h journa l t o plac e i t in , ma y 
be mor e important . F o r communicatio n t o admin i s t r a to r s , 
technologis ts an d n o n - s c i e n t i s t s , th e bes t choic e o f mediu m 
and styl e o f p resen ta t io n ma y b e l e s s obvious , sinc e th e 
communicator ma y hav e t o simplif y an d in te rp re t h i s inform -
ation t o a  g r e a t e r exten t an d kee p hi s audienc e muc h mor e 
act ively i n mind . 

Communicators nee d t o kno w th e potent ia l i t ie s an d l imitat -
ions o f th e differen t medi a an d thu s nee d guidanc e on  ho w t o 
p re sen t the i r mater ia l t o differen t audience s an d wha t a id s 
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and techniques , graphi c o r h i s t o r i c , the y ca n u s e . 

In som e contex ts , pa r t i cu la r l y commerc e an d po l i t i c s , th e 
term "publi c r e l a t i ons " ha s dubiou s o v e r t o n e s . Never the -
l e s s , communicatio n wit h th e publi c an d wit h pe r son s i n 
public an d polit ica l lif e ca n b e highl y important . S c i e n t i s t s , 
r e s e a r c h m a n a g e r s , admin is t ra to r s an d informatio n officer s 
may al l a t time s becom e involve d i n th e publi c r e la t ion s 
aspect o f communication . The y therefor e nee d t o kno w ho w 
best t o p resen t th e cas e fo r the i r grou p o r organizat io n an d 
to ensur e tha t whe n opportuni t ie s a r i s e t o desc r ib e wor k o r 
achievements , thi s i s don e t o maximu m effect . The y nee d t o 
know, fo r example , ho w th e sam e statemen t mad e i n pr in t i n 
a newspape r ca n diffe r i n impac t an d in te rpre ta t io n fro m tha t 
made oral l y ove r th e r a d i o . Also , wha t point s i n a  publi c 
statement ma y b e liabl e t o b e picke d ou t fo r emphasi s i n a 
newspaper r epo r t an d possibl y mis in te rpre te d o r d i s to r t ed . 
Understanding o f technique s an d approache s fo r dealin g wit h 
the p r e s s , p r e s s r e l e a s e s , rad i o an d televisio n in terview s 
and ta lk s an d als o th e us e o f g raphic s an d th e va r iou s method s 
or present in g visua l mater ia l a r e al l importan t an d wil l b e 
singled ou t fo r furthe r attentio n i n th i s Workshop . 

Communication o f informatio n -  th e inwar d flo w 

Sc ien t i s t s an d technologis t s a r e bot h p roduce r s an d 
consumers o f information . The y mus t communicat e th e 
r e s u l t s o f the i r wor k i f i t i s t o ad d t o th e tota l su m o f worl d 
knowledge o r mak e i t s contributio n t o scientifi c an d techno -
logical p r o g r e s s i n thei r ow n nationa l community . I n pub -
lishing the i r work , t h e r e f o r e , sc ien t i s t s contr ibut e t o th e 
world poo l o f information ; a t th e same  t ime , the y nee d 
a c c e s s t o thi s sam e poo l o f informatio n i f the y a r e t o kee p 
ab reas t o f p r o g r e s s mad e e l sewher e i n the i r ow n o r re la te d 
subject f ie lds . 

In thi s sens e sc ien t i s t s a r e pa r t o f a  c i r c u l a r flo w o f inform -
ation amon g th e scientifi c communit y gene ra l ly . F o r thos e 
engaged i n fundamenta l r e s e a r c h wit h n o pa r t i cu l a r applie d 
objective i n mind , thi s c i r c u l a r flo w o f scientifi c informatio n 
is th e majo r conce rn . F o r thos e involve d i n applie d scienc e 
this sam e c i r c u l a r flo w i s a ls o o f majo r impor tance , bu t s o 
a lso i s th e la rge l y one-wa y flo w o f informatio n t o technolo -
g i s t s , extensio n w o r k e r s an d o the r s wh o nee d t o appl y i t t o 
p rac t i ca l u s e . I n th i s cas e t he r e ma y als o b e feedbac k o f 
o ther level s o f informatio n o n suc h aspec t s a s th e usefulnes s 
of th e scientifi c knowledg e or iginal l y provided , th e nee d fo r 
new o r furthe r r e s e a r c h , modification s t o exist in g p r o -
grammes , e t c . F igu r e 2 . 

Without a c c e s s t o th e r e s u l t s o f o the r s c i en t i s t s ' wor k a s 
published i n scientifi c j o u r n a l s , t o textbook s an d othe r r e f e r -
ence s o u r c e s , e t c . n o sc ient is t ca n d o effectiv e r e s e a r c h fo r 
long. Th e proble m fo r sc ien t i s t s i s t o fin d ou t wha t inform -
ation the y nee d an d wher e an d ho w t o ge t i t . A s ha s bee n 
said , sc ien t i s t s rece iv e a  grea t dea l o f the i r informatio n 
input fro m informa l pe rsona l contac t a t work , a t meet ings , 
confe rences , e t c . 

B . 7 



F i g . 2  Flo w an d feedbac k withi n scientifi c informatio n 
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Most r e s e a r c h o r academi c organiza t ion s wil l hav e l i b r a r i e s 
containing th e mor e importan t publicat ion s re levan t t o the i r 
subject a r e a . However , mos t sc ien t i s t s general l y hav e onl y 
limited amount s o f tim e t o devot e t o scannin g th e l i t e r a t u r e . 

To kee p ab reas t o f development s r epo r t e d i n th e l i t e r a tu r e 
they d o no t normall y se e o r whic h the i r l i b r a r y ma y no t 
r ece ive th e l i b ra r y ma y tak e on e o r mor e o f th e so-ca l le d 
secondary documentatio n s e r v i c e s i n whic h a b s t r a c t s o r 
other not ice s o f r e s e a r c h a r t i c l e s a r e p resen te d i n a  for m i n 
which they , o r someon e o n the i r behalf , ca n sca n an d ex t rac t 
items o f i n t e r e s t . Th e l i b r a r y r e s o u r c e s ca n the n b e use d t o 
obtain th e or igina l a r t i c l e o r a  cop y o f i t . 

These secondar y s e r v i c e s thu s enabl e l i b r a r i e s t o inc reas e 
great ly the i r effectiv e l i t e r a t u r e coverag e an d the y a r e no w 
a prominen t an d es tabl i she d featur e o f th e documentatio n 
scene i n al l scientifi c d isc ip l ine s an d technologies . 

At on e t ime , sc ien t i s t s di d mos t o f the i r ow n l i t e r a tu r e 
scanning an d search in g an d genera l l y maintaine d the i r ow n 
pr iva te ca r d o r o the r inde x file s t o th e l i t e r a t u r e . Man y 
sti l l d o s o , bu t t he r e i s no w a n inc reas in g t ren d toward s th e 
appointment o f informatio n officer s t o c a r r y ou t pa r t o f thi s 
function o n the i r behal f an d genera l l y t o ac t a s a  middlema n 
between th e informatio n sourc e an d th e sc ien t i s t . 

In man y develope d count r ie s the r e exis t l a rg e nationa l 
l i b r a r i e s an d l i b r a r y network s coverin g vi r tual l y al l a r e a s 
of scienc e an d technology . S imi la r ly , t he r e ha s bee n a 
t remendous growt h o f documentatio n an d informatio n s e r v i c e s , 
some usin g sophist icate d computerize d p rocess in g an d 
publishing methods , designe d t o mee t th e informatio n need s o f 
pa r t i cu l a r scientifi c communities . Thes e development s hav e 
been para l le le d i n recen t y e a r s b y ini t ia t ive s toward s th e 
establ ishment o f in ternat iona l informatio n sys tems , suc h a s 
AGRIS t o cove r a g r i c u l t u r e , UNID O indus t r ia l development , 
e t c . Thes e s e r v i c e s hav e bee n designe d wit h th e need s o f 
developing count r ie s espec ia l l y i n mind . I n addit ion , t he r e 
a r e va r iou s internat iona l agenc i e s , suc h a s UNESCO , tha t 
act ively promot e an d ai d th e developmen t o f scientifi c 
information s e r v i c e s i n thes e c o u n t r i e s . Man y developin g 
count r ies a r e act ivel y seekin g t o develo p an d improv e the i r 
own nationa l informatio n an d documentatio n se rv ic e s an d t o 
provide the i r scientifi c communitie s wit h be t te r a c c e s s t o th e 
common worl d poo l o f scientifi c information . Th e developmen t 
and organizat io n o f nationa l informatio n system s wil l t h e r e -
fore a ls o b e deal t wit h i n thi s Workshop . 

A g los sa r y o f a  fe w te rm s commonl y use d i n th e fiel d o f 
scientific informatio n i s appended . 

B . 9 



GLOSSARY O F TERM S 

Annotated bibl iography . A  lis t o f t i t le s o f document s 
relevant t o a  specif ic , usuall y nar ro w subjec t a r e a , wit h 
each titl e supplemente d b y annotation s i n th e for m o f 
a b s t r a c t s o r othe r brie f note s givin g de ta i l s o f th e content s 
of th e documents . 

Bibl iographic information . Informatio n abou t documents , 
typically de ta i l s o f the i r t i t l e s , au thors ' names , y e a r 
volume an d pag e number s an d othe r re levan t informatio n 
enabling th e document s t o b e identifie d an d r e t r i e v e d . 

Data b a s e . I n th e informatio n an d documentatio n context , 
the whol e s to r e o f bibl iographi c ma te r i a l , typicall y t i t l e s 
plus a b s t r a c t s plu s inde x e n t r i e s , o r o the r r e f e r r a l da ta , 
assembled b y a  documentatio n an d informatio n s e r v i c e . 

Document. An y permanen t r e c o r d ca r ry in g information , 
usual ly i n wri t te n form , bu t whic h ma y b e o n film , magneti c 
tape o r othe r medium . 

Documentation. Tha t whic h ha s t o d o wit h documents , 
especia l ly the i r a r rangemen t fo r r e t r i e v a l an d presenta t io n 
and th e p r o c e s s o f handlin g the m fo r thi s p u r p o s e . 

Documentation c e n t r e . A n organizat io n tha t (a ) s e l e c t s , 
a c q u i r e s , s t o r e s an d r e t r i e v e s documents , (b ) announces , 
a b s t r a c t s , e x t r a c t s an d indexe s th e content s o f documents , 
(c) d isseminate s document s o r informatio n abou t document s 
o r the i r con ten t s , (d ) o rgan ize s an d coord ina te s inform -
ation s e r v i c e s an d fac i l i t i e s . 

Documentation an d informatio n (D/ I ) . A  compoun d ter m 
denoting th e whol e p r o c e s s o f r eco rd in g document s an d 
condensing, indexin g an d p roces s in g o f the i r informatio n 
content fo r p r e sen t a t i on . 

Extension s e r v i c e . Bod y o f profess iona l peopl e who , work -
ing unde r o r i n cooperat io n wit h th e government , provide s 
technical advic e t o specifi c group s o f u s e r s on  a  non -
remunera t ive b a s i s (governmen t off icials , technica l expe r t s 
from u n i v e r s i t i e s , e t c . ) Extensio n officer s ma y a ls o b e 
cal led l i a i son /adv i so r y of f ice rs , o r informatio n of f icers . 

Information. Th e factual , numerica l o r othe r conten t o f 
knowledge convened , typical l y b y a  document , bu t whic h ma y 
a lso b e conveye d ve rba l ly , v i sua l ly , e t c . 

L ia i son /adv i so ry s e r v i c e . Se e Extensio n S e r v i c e . 

L i b r a r y . A n organizat io n whic h co l l ec t s , s t o r e s an d make s 
available fo r us e books , pe r iod ica l s an d simila r m a t e r i a l s . 
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National informatio n system . A  syste m i n whic h th e 
var ious nationa l documentatio n an d informatio n an d r e f e r r a l 
s e r v i c e s an d r e s o u r c e s o f a  countr y a r e linke d an d coord i -
nated s o a s t o maximiz e thei r valu e an d availabil i t y t o u s e r s . 

Pr imary publicatio n o r document . Th e origina l publicatio n 
or documen t i n whic h ne w informatio n o r ne w in te rpre ta t ion s 
of exist in g informatio n i s publishe d i n full . 

Refer ra l c e n t r e . A  cen t r e o r uni t providin g har d dat a o r 
other factua l informatio n on  specifi c subject s r a t h e r tha n 
a b s t r a c t s o r othe r bibliographi c information , o r indicatin g 
sources ( p e r s o n s , ins t i tu t ions , publ ica t ions , e t c . ) wher e 
such informatio n ca n b e obtained . 

Repackaging. Th e rea r rangemen t o f bibliographi c mater ia l 
(usually t i t le s plu s ab s t r ac t s ) tha t ha s a l read y bee n publishe d 
as a  mai n outpu t b y a  secondar y informatio n serv ic e int o new , 
general ly n a r r o w , subjec t prof i le s o r a r rangement s to  mee t 
the need s o f specia l u s e r g r o u p s . 

Secondary publ ica t ions . Publ icat ion s i n whic h secondar y 
information, typicall y i n th e for m o f t i t le s plu s a b s t r a c t s , 
derived fro m pr imar y document s a r e publishe d i n o r d e r t o 
inform u s e r s abou t th e exis tenc e an d content s o f th e documents ; 
they ma y als o includ e similarl y der ive d ca ta logues , r ev i ews , 
s u r v e y s , et c . 

SDI (Select iv e Disseminatio n o f Information) . Typ e o f 
regular ly i s sued , repackage d secondar y outpu t consist in g 
of regu la r l y update d se t s o f r e f e r ence s (usuall y document s 
t i t l e s , wit h o r withou t ab s t r ac t s ) o n a  specif ic , nar ro w 
subject profil e . 

Ret rospect ive r e t r i e v a l . Typ e o f one-of f repackage d secon -
dary outpu t consis t in g o f a  singl e se t o f r e f e r ence s (usuall y 
document t i t le s wit h o r withou t abs t r ac t s ) o n a  specif ic , 
na r row subjec t profil e an d der ive d fro m l i t e r a tu r e publishe d 
over a  g r e a t e r o r l e s s e r tim e span . 

T h e s a u r u s . A  keywor d l is t o r inde x i n whic h onl y controlle d 
keywords a r e u sed . Suc h a  lis t ma y specif y whic h a r e p e r -
mitted keyword s an d whic h a r e non-permit te d keywor d syno -
nyms o r re la te d t e r m s , wit h c r o s s - r e f e r e n c e s fro m non -
permitted t o permit te d keywords . Th e keyword s ma y als o b e 
a r r anged i n a  logica l s t ruc tu r e o f mai n an d subordinat e o r 
b roade r an d n a r r o w e r t e r m s . 
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APPENDIX C 

VISUAL COMMUNICATIO N 

D J Plumb 

Introduction 

Graphic communicatio n ha s bee n use d fo r cen tu r ie s unde r a 
va r i e ty o f names , usin g a  v isua l languag e a s a  mean s o f 
p rac t i ca l communicatio n r a t h e r tha n a s a  mean s o f pe rsona l 
express ion a s foun d i n othe r a r e a s o f graphi c a r t . 

The ea r l i e s t cav e paint ing s coul d b e viewe d a s bein g no t 
only decora t iv e addit ion s t o th e environmen t o f th e ma n o f 
those time s bu t a ls o a s a  p rac t i ca l statemen t o f fac t r e g a r d -
ing informatio n n e c e s s a r y t o th e wel l -bein g o f th e commun -
ity a s a  whole . 

The advantag e o f a  g raph ic /v i sua l mean s o f communicatio n 
is i n th e maximu m effectiv e sprea d o f informatio n tha t ca n b e 
made a t an y on e tim e -  i r r e s p e c t i v e o f th e language , cu l tu re , 
educational s ta tu s o r ag e o f th e r ec ip ien t . I t i s howeve r 
important tha t th e choic e o f graphi c imag e an d i t s us e i n 
conjunction wit h othe r image s i s su i table , no t onl y fo r i t s 
intended p u r p o s e , bu t a ls o tha t i t i s capabl e o f bein g under -
stood i n i t s purposefu l r o l e . 

It coul d b e assume d tha t i f on e grou p i s attemptin g t o com -
municate wit h ano ther , usin g commo n visua l images , succes s 
should b e achieved . I n p rac t i ca l t e rm s thi s i s prove d no t t o 
be th e c a s e . R e s e a r c h conducte d b y B e r n a r d Sha w o f th e 
African Medica l an d R e s e a r c h Foundatio n i n th e for m o f a 
v isual symbo l surve y amon g Kenyans , show s u p thi s miscon -
cept ion. Althoug h al l th e drawing s an d symbol s use d i n thi s 
survey wer e graphical l y accu ra t e an d commo n t o al l p a r t i c i -
p a n t s , som e misunders tanding s o c c u r r e d du e t o th e manne r 
in whic h th e i l lus t ra t io n wa s viewed . A  t o r t o i s e , fo r 
example, wa s identifie d a s bein g (a ) a n elephant , becaus e o f 
i t s feet , (b ) a  c rocod i l e , becaus e o f th e pa t te r n o n i t s shel l 
and (c ) a  snake , becaus e o f i t s head . Thes e r e s p o n s e s wer e 
due t o th e fac t tha t no t everyon e see s th e complet e imag e bu t 
r a t h e r a  s e r i e s o f de t a i l s , an d o n an y on e o f thes e detai l s 
ba se s th e a n s w e r . I n a  s imila r manne r a  goa t wa s d e s -
cr ibed a s bein g a  co w b y 53 % of a  ce r t a i n grou p o f p a r t i c i -
pants du e t o the i r seein g a  head , h o r n s , leg s an d a  turne d 
down t a i l . Th e fac t tha t al l de ta i l s show n o n th e drawin g 
were o f a  goa t wa s misse d b y thes e par t i c ipan t s wh o base d 
the i r answe r o n th e singl e fac t tha t al l loca l goat s hav e 
ta i l s tha t tur n u p so  i t mus t b e a  cow . Th e theore t ica l 
capabil i ty o f visua l communicatio n ca n b e nea r t o ach ieve -
ment i f th e va r iou s method s o f percept io n employe d b y th e 
social o r ethni c group s takin g par t i n th e communicatio n 
p r o c e s s a r e invest igate d befor e wor k i s s t a r t e d . 
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Any perso n whos e wor k demand s explanat ion , mus t attemp t 
to se e the i r ow n spec ia l i s t activit y throug h th e eye s o f thos e 
whose unders tandin g o f i t i s limite d o r non-ex i s ten t . 

One o f th e f irs t object ive s i n an y communicatio n p r o c e s s i s 
finding a  commo n denominator . I f ther e i s no  suc h thin g 
read i ly avai labl e i n th e na tura l contex t o f th e communicatio n 
then one  ha s t o b e contr ibe d i n o r d e r tha t th e difficul t pat h 
to complet e unders tandin g i s navigated . A n unknow n subjec t 
is s imila r t o findin g onesel f i n a  foreig n cit y wit h n o know -
ledge o f th e languag e o r s t r ee t p lan , n o mone y an d surrounde d 
by a  peopl e displayin g s t rang e an d threa tenin g a t t i tudes . I f 
you move , i t woul d b e eas y t o los e yourse l f an d ge t furthe r 
from you r dest inat io n o f say , you r nationa l embass y o r 
consu la te . Yo u a r e war y o f t rus t in g th e loca l tax i se rv ic e o r 
guide an d lon g fo r a  familia r fac e t o appea r aroun d th e 
c o r n e r . I f on e did , yo u woul d b e quit e happ y t o plac e you r 
t r u s t i n hi m i r r e s p e c t i v e o f th e deviou s rout e take n i n r e a c h -
ing you r des t ina t ion . 

As communicators , i t i s ou r dut y t o provid e thi s famil iar , 
identifiable figur e a s a  mean s b y whic h w e ca n lea d peopl e 
through unfamil iar , unidentifiabl e su r round ings . 

F igura t ive ly speakin g 

Whilst tex t speak s wit h w o r d s , th e graphi c figur e speak s wit h 
form, an d jus t a s word s a r e th e flexible  u n i t s , o r vocabulary , 
of spoke n o r wri t te n language , s o th e point , l i n e , shape , valu e 
and t ex tu r e a r e th e equall y flexible  uni t s o f vocabular y o f form , 
The us e o f th i s vocabular y i s e s sen t i a l i n th e p repara t io n o f a 
v i s u a l , graphi c l anguage . 

The Poin t Theore t i ca l l y non-dimensiona l showin g locat ion , 
posit ion o r focus . I n p r a c t i c e , a  poin t ca n var y wit h r e spec t 
to i t s s i z e , shap e an d va lue , an d ca n a ls o ac t a s a  symbo l 
r ep re sen t ing a  specifi c subjec t o r idea . 

The Lin e One-dimensiona l i n c h a r a c t e r an d show s d i rec t ion , 
extension o r movement . L inea r for m ca n va r y i n weight , 
length, s t r u c t u r e , c h a r a c t e r , valu e an d c o u r s e . A  majo r 
quality o f th e lin e i s i n i t s d i rec t iona l capabi l i ty . I n thi s ro l e 
it ca n a ls o indicat e motion . L ine s ca n b e complet e o r b roken , 
and, varyin g i n width , ca n a ls o indicat e change s i n magnitude . 

Shape Two-dimensiona l i n form , i t show s contour , a r e a , out -
l ine , enc losur e o r edge . Shap e qualit y de r ive s fro m th e 
s t r uc tu r e o f i t s edge , an d v a r i e s wit h r e s p e c t t o s i z e , d i s t r i -
bution o f weight , posi t ion , r egu la r i t y (o r i r r egu la r i t y ) o f i t s 
edge . Shap e ca n b e constructe d i n soli d o r outlin e form . 
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Value A  qualit y o f colou r whic h r e f e r s t o th e degre e o f da rk -
n e s s o r ligh t an d i n p rac t i ca l u s e coul d ref lec t th e quanti tat iv e 
a s p e c t , d is tanc e e t c . Mad e u p o f a  concentrat io n o f dot s whic h 
at a  d is tanc e appea r t o blen d wit h th e intervenin g whit e space s , 
graduat ions o f ton e a r e dependen t upo n th e re la t iv e siz e an d 
density o f th e d o t s . 

Tex tu re Th e qualit y o f surfac e s t ruc tu r e o r p a t t e r n . I n 
p r ac t i c a l t e r m s , th e u s e o f t ex tur e a s a n ai d t o differentiatio n 
of individua l a s p e c t s i s invaluabl e an d shoul d b e considere d i n 
conjunction wit h o the r for m e lements , especia l l y colou r va lue . 

The Graphi c statemen t 

Visual languag e i s no t a n en d i n i tself , bu t simpl y a  mean s b y 
which t o v i sua l i s e idea s an d hav e thos e idea s unders tood . Th e 
visual izat ion o f idea s begin s wit h th e definitio n o f p u r p o s e . 

Relevant subjec t mat te r i s applie d t o th i s purpos e an d t rans la te d 
into logica l v isua l concep t s . 

In everyda y lif e th e meanin g o f a  thin g ca n var y i n re la t io n t o 
the wa y i n whic h i t i s see n an d unders tood . Th e farme r fo r 
instance see s th e whee l o f h i s wago n a s a  physica l object , 
the enginee r wh o designe d i t s ee s i t a s a  mechanica l proble m 
and th e merchan t wh o sol d i t see s i t a s a  financia l profi t o r 
l o s s . Thu s whil e th e f a rmer ' s vie w i s object ive , th e 
eng inee r ' s i s symbolize d int o a  pla n an d th e merchan t ' s int o 
an abs t rac t o f monetar y t e r m s . S imi lar ly , th e subjec t o f th e 
graphic figur e ca n b e see n an d r ep resen te d i n differen t ways , 
depending upo n it s communicativ e ai m - subjective ,  symboli c 
or a b s t r a c t . 
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Pictorial Diagra m 

Objective translatio n show s th e ide a i n term s o f visua l reali ty . 
The photograp h i s possibl y th e pures t exampl e o f objectivity , 
although ofte n requirin g visua l modificatio n i n orde r t o simplif y 
or exaggerat e th e characte r o f th e object . 

Symbolic translatio n remove s th e ide a fro m th e contex t o f 
natural reali ty , retainin g onl y th e visua l feature s whic h ar e 
essential t o it s identity . 

Abstract translatio n present s th e ide a i n term s o f pur e visua l 
logic, independen t o f an y association s wit h specifi c object s i n 
the rea l world . I t als o lend s itsel f t o problem s i n whic h th e 
technical content , o r it s interpretation , i s itsel f abstract . 
Abstract for m ca n als o ac t a s a n organizin g devic e withou t 
special meaning . 
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Designing th e statemen t 

The visua l communicatio n o f informatio n take s th re e dist inc t 
forms, S t a t i s t i c a l , Explanatory , Locationa l (maps) , an d i s 
r ep re sen t ed graphical l y i n th e for m o f d iagrams . 

S ta t i s t ica l informatio n ca n b e show n visual l y i n var iou s ways . 
One o f th e mos t commo n i s th e us e o f th e g raph , whethe r i t b e 
in th e for m o f l ine , divide d lin e (whic h show s th e valu e o f th e 
total an d i t s consti tuen t p a r t s o n th e sam e frame) , ba r grap h 
(which show s quanti tat iv e value s mor e c lea r l y tha n l ine) , bloc k 
d iagram, divide d r e c t a n g l e s , c i r c u l a r g r a p h s , divide d 
c i r c l e s an d p ic tor ia l g r a p h s . 

Explanatory diagram s explai n s tage s i n a  manufacturin g 
p r o c e s s , th e s t ruc tu r e o f a n organizat io n o r event s re la te d 
to eac h othe r i n t ime . The y d o no t usuall y mak e quantitativ e 
statements althoug h adaptat ion s coul d mak e thi s pos s ib l e . 
The mai n desig n proble m i n explanator y diagram s i s i n 
reducing informatio n t o th e essen t ia l withou t d i s to r t ion . 
This ca n b e don e i n man y way s fro m th e objectiv e t o th e 
abs t rac t o r nea r abs t r ac t viewing . 

Locational d iagram s an d map s a ls o mak e ful l us e o f for m 
vocabulary a s wel l a s th e object ive , symboli c an d 
abs t r ac t metho d o f p re sen ta t ion . Cer ta i n c h a r a c t e r i s t i c s 
found i n graph s a r e a ls o t o b e foun d i n th e presenta t io n o f 
maps , especial l y whe n s ta t i s t i c s r egard in g geographi c 
a r e a s a r e r equ i re d t o b e shown . 

The importan t differenc e betwee n th e s ta t i s t ica l diagra m an d 
the locationa l diagra m i s tha t th e ma p provide s th e framewor k 
on whic h informatio n ca n b e shown . I n givin g s ta t i s t i c s i n 
diagrammatic for m the r e ma y b e seve ra l way s ope n t o th e 
des igner o r communicato r t o us e o r modif y shap e t o sui t th e 
requ i rements o f th e information . Th e on e mai n proble m i n 
map desig n i s tha t o f gettin g inflexibl e informatio n int o inflex -
ible shapes , a  proble m inc rease d whe n labellin g o f th e 
information i s r e q u i r e d . T o superimpos e populatio n pyramid s 
for va r iou s count r ie s o n a  ma p o f Afric a ma y b e eas y fo r 
Z a i r e , Nigeri a an d th e Suda n bu t impossibl e fo r Togo , 
Lesotho o r S i e r r a Leon e o n a  ma p o f th e sam e scal e an d i f 
the ma p l ine s an d superimpose d informatio n a r e t o b e kep t 
r e a d a b l e . Map s ca n b e i n th e for m o f explanatory , r o u t e , 
s t a t i s t i ca l , non-quanti tat iv e (pol i t ica l , phys ica l , r a c i a l e t c . ) 

Var ious factor s wil l hav e a  bear in g upo n th e metho d o f 
presenta t ion used : typ e o f information , typ e o f audience , 
sou rces o f r e f e r e n c e , th e typ e o f medi a use d ( s l ide , ove r -
head pro jec to r e t c . ) an d th e skil l o f th e p r e s e n t e r . 
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Product ion o f visua l ai d mater ia l i s a  highl y special ize d field , 
but th e communicato r shoul d b e i n a  positio n t o d i s cus s 
effectively wit h th e des igne r a s t o wha t an d ho w t o e x p r e s s 
information graphica l ly . I n o the r w o r d s , th e communicato r 
must hav e sufficien t backgroun d knowledg e o f graphi c desig n 
to b e abl e t o a s s e s s th e communicatio n requi rement s an d t o 
i ssue a  comprehensiv e brie f r egard in g th e visua l a spec t s o f 
these a id s i n o r d e r tha t h e ca n full y exploi t th e potentia l o f 
the informatio n bein g p r e s e n t e d . Th e communicato r shoul d 
therefore hav e som e knowledg e o f th e physica l requi rement s 
of organizin g an d presen t in g informatio n i n a  graphi c form . 

Organizat ion 

The sam e typ e o f quest ion s mus t b e aske d whe n p repar in g 
visual mater ia l a s whe n organizin g a  meet ing . (1 ) Wha t i s th e 
purpose o f th e meeting ? (2 ) Wha t typ e o f informatio n i s t o b e 
p resen ted? (3 ) Wh o i s th e audience ? (4 ) Ho w man y expecte d 
in th e audience ? (5 ) Wher e i s th e meetin g t o b e held ? 
(6) Wha t faci l i t ie s doe s th e venu e offer ? (7 ) Wha t i s t o b e 
the metho d o f p resen ta t ion ? an d (8 ) Wha t cos t s a r e likel v t o 
be involved ? Al l o f thes e ques t ion s mus t b e answere d i n th e 
ea r ly plannin g s tage s i n o r d e r t o ge t th e bes t r e s u l t s fro m th e 
t ime, effor t an d expense s involved . 

In es tabl ishin g th e purpos e o f th e meet ing , i t i s n e c e s s a r y t o 
cons ider th e typ e an d siz e o f aud ience , subjec t o f p r e s e n t a t -
ion an d financ e avai labl e fo r th e productio n o f visua l ma te r i a l . 
F o r example , i f th e meetin g i s aime d a t a  specia l is t audienc e 
then th e visua l p resen ta t io n an d i t s spoke n commentar y ca n 
be mor e technica l tha n i f th e audienc e i s fo r th e non -
spec ia l i s t , eve n o n th e sam e subject . B y es tabl ishin g th e 
expected compositio n o f th e audienc e a t a n ea r l y s t age , th e 
depth o f detai l an d explanatio n o f th e subjec t mat te r t o b e 
p r e s e n t e d , includin g th e degre e o f complexit y o f th e g r a p h i c s , 
can b e decide d upon . Th e siz e o f th e audienc e wil l hav e a 
bear ing o n th e typ e o f v isua l equipmen t t o b e u sed . Th e 
amount o f effor t t o b e expende d o n th e p repara t io n o f graphi c 
mater ia l wil l no t onl y b e determine d b y financ e ava i lab le , bu t 
will b e influence d b y th e typ e o f equipmen t t o b e use d an d 
whether o r no t a  permanen t r e c o r d i s r equ i r e d fo r futur e 
p re sen ta t ion . 

Audio-visual system s 

T h e r e a r e severa l a id s suitabl e fo r th e presenta t io n o f 
v isual m a t e r i a l : 

S l ides I n 5c m x  5c m mount s 
Colour o r Blac k an d Whit e 
P ic tu re s i z e : 36m m x  24m m 
Advantages include : 
Easy t o us e 
Readily availabl e 
Easy t o mak e 
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Advantages include : (contd ) 
Can b e presente d i n an y sequenc e 
Storage an d transportatio n eas y 
Can b e combine d wit h soun d 
Automatic an d remot e contro l i s easil y arrange d 

Disadvantages include : 
The nee d fo r electri c powe r 
The nee d fo r blacked-ou t roo m 
Once projecto r i s switched-of f th e imag e ha s 
disappeared an d n o longe r availabl e fo r stud y 

Filmstrips 35m m singl e fram e (18m m x  24m m picture ) 
35mm doubl e fram e (24m m x  36m m picture ) 
Advantages include : 
Correctly threade d int o th e projecto r th e 
pictures wil l b e presente d correctl y an d 
in sequenc e 
Very transportabl e 
Easy t o us e 
Copies ar e chea p 
Disadvantages include : 
The nee d fo r electri c powe r 
Projection Equipmen t i s require d 
A blacked-out o r dimme d roo m 
Inflexible i n s o fa r a s th e sequenc e o f 
presentation i s fixe d an d i t i s impractica l t o 
insert loca l o r alternativ e materia l 
Material disappear s whe n equipmen t i s 
switched-off 

Overhead 
P r o j e c t o r s S tandard s i ze s 

Advantages include : 
Easy t o us e afte r a  fe w minute s bas i c Instruct io n 
Flexible i n tha t t r a n s p a r e n c i e s ca n b e va r i e d i n 
sequence , adde d o r omitte d 
Can b e use d i n norma l lightin g 
Colour ca n b e eas i l y introduce d 
P r e s e n t e r face s audience s (Goo d ey e contact ) 
Disadvantages include : 
Need fo r e l ec t r i c powe r 
Large siz e o f t r a n s p a r e n c i e s compare d t o 
35mm sl ide s 

Episcope A n instrumen t fo r project in g fla t cop y (boo k 
pages e t c . s t ra igh t ont o a  s c r ee n withou t havin g 
to mak e t r a n s p a r e n c i e s ) 
Advantages include : 
Cheapness . Becaus e th e imag e i s projecte d 
from th e or igina l the r e i s n o expenditur e o f tim e 
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and mone y i n makin g s l ide s i . e . the r e i s a n 
instant project io n 
Disadvantages include : 
Need fo r powe r 
The machine s a r e no t easi l y avai labl e 
Light outpu t i s ve r y poo r an d us e d ic ta te s 
a completel y blacked-ou t roo m 

Cinefilm 8mm , 16m m o r 35m m wit h o r withou t soun d 
Colour o r Blac k an d Whit e 
Advantages include : 
Movement 
Sound 
Grea t impac t 
Disadvantages inc lude : 
Need fo r powe r 
Need fo r equipmen t 
Need fo r specia l i s t ope ra to r 
Fi lms ma y hav e t o b e booke d wel l i n advanc e 
Expensive 

Flannel Boar d (Fe l t Board ) Usuall y a  piec e o f da r k fel t 
cloth s t re tche d ove r a  boar d suc h a s hardboar d 
o r a n exis t in g blackboar d 
S ize ca n v a r y , bu t 3 ' x  4'  wil l b e suitabl e fo r 
most pu rpose s 
The image s ca n b e produce d o n coloure d floc k 
p a p e r , whic h ca n b e use d piec e b y piec e a t 
whatever spee d th e p r e s e n t e r cons ide r s bes t 

Advantages inc lude : 
M a t e r i a l s eas y t o obtai n an d make-u p 
Eas i l y t r a n s p o r t e d 
Disadvantages inc lude : 
Need t o b e kep t c lea n an d dus t fre e t o maintai n 
smar t appearanc e 
The p r e s e n t e r canno t in t roduc e ne w fact s o r 
ideas o n th e spo t a s h e coul d wit h a  blackboar d 

F l ip C h a r t s Loos e shee t s (c l ipped , pinne d o r tape d up ) 
Shee t s mounte d o n ha rdboar d wit h e a s e l s 
3' x  4'  app rox . 
Advantages inc lude : 
Can b e economica l (han d l e t t e r e d o r draw n 
on chea p newspr in t ) 
Can b e produce d ve r y quickl y 
Can b e ta i lormad e an d topica l 
Needs n o powe r 
Ful l dayligh t us e 
Disadvantages includ e : 
Needs specia l displa y a r rangement s e . g . 
b o a r d , e a s e l , p in s e t c . 
In som e c a s e s , c h a r t s ma y hav e t o b e l a rg e 
and unwieldy , numerous , heav y t o handl e 
and t r a n s p o r t 
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Blackboard Whi teboard , chalkboar d wit h chalk s o r liqui d 
m a r k e r s 
Immediate productio n o f image s i n th e p r e senc e 
of a n audienc e 
Advantages inc lude : 
Cheap 
Fami l ia r t o majorit y o f audience s 
Colour eas i l y introduce d 
Visua l s c r ea t e d th e momen t the y a r e requ i re d 
Disadvantages include : 
Temptation t o includ e to o muc h informatio n 
Is l iabl e t o b e badl y use d an d p r e s e n t i l legibl e 
information 
Cleaning doe s no t n e c e s s a r i l y remov e th e l as t 
set o f informatio n an d 'ghosting ' ca n occu r 
The us e o f chal k an d th e cleanin g cove r s th e 
p r e s e n t e r s hand s an d clothe s wit h dus t 

The followin g informatio n wil l a s s i s t i n a r rang in g th e posi t ion s 
of audienc e member s an d p r o j e c t o r s i n re la t io n t o th e sc ree n 

Slide project io n 

With a  l en s o f 5c m foca l length : 
S c r e e n dis tanc e o f 10 ' wil l giv e a  p ic tur e siz e o f 7'6" x  5'0" 

13' 9 '6 " x  6 ' 4 " 
16' 12'0 " x  8'0 " 
20' 14 '4" x  9 '6 " 

With a  len s o f 8c m foca l length : 
S c r e e n dis tanc e o f 10 ' wil l giv e a  p ic tu r e s iz e o f 4 '6" x  3 '0 " 

13' 6 '0 " x  4 '0 " 
16' 7 '6 " x  5'0 " 
20' 9 '0 " x  6 '0 " 

Overhead project io n (10 " x  10 " t r a n s p a r e n c i e s ) 

Lens t o sc ree n dis tanc e 5 '6 " P i c tu r e s iz e 39" x  39" 
6 '0" 46 " x  46 " 

10'0" 78 " x  78 " 
20 '0" 156 " x  156 " 

Audience number s i n re la t io n t o s c r ee n s iz e an d seatin g 

S c r e e n widt h Seat in g Are a P r a c t i c a l Seatin g 
5 '0" 20 ' x  17 ' (34 0 s q ft ) 5 0 
5'10" 24 ' x  20 ' (48 2 s q ft ) 7 5 
7 '0" 30 ' x  22 ' (65 4 s q ft ) 10 0 
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Genera l guid e fo r seatin g posit ionin g i n re la t io n t o sc ree n 

No pe r so n t o b e n e a r e r tha n twic e th e s c ree n width . 
No perso n fur the r fro m sc ree n tha n si x t ime s i t s width . 
No pe r so n o n e i the r sid e mor e tha n 3 0 fro m axi s o f projection . 
Genera l guidel ine s a s t o th e s iz e o f imag e i n re la t io n t o 

project ion d is tanc e fo r maximu m legibi l i t y coul d b e take n 
a s bein g a  symbo l (e i the r drawin g o r le t te r ing ) o f 1 " hig h fo r 
each 30'  o f pro jec te d d is tanc e (fro m th e len s t o th e s c r e e n ) . 

This woul d mea n tha t a t a  d is tanc e o f 60 ' th e eigh t o f a 
projec ted symbo l o r l e t t e r woul d hav e t o b e 2" . 

This s iz e coul d b e reduce d t o "  i f th e imag e i s c l e a r an d 
well defined . 

When p repa r in g t r a n s p a r e n c i e s i n th e for m o f l ine s o f l e t t e r i ng , 
the d is tanc e betwee n th e l ine s shoul d b e equa l t o 1/3 6 o f th e 
overa l l heigh t o f th e t r a n s p a r e n c y . 

Sequent ia l s tep s i n th e p r epa ra t i o n o f mater ia l 

1 . Determin e th e mai n an d subs id ia r y pu rpose s o f th e p r e s e n t -
ation 

2 . P r e p a r e roug h idea s o f th e visua l aspec t i n associa t io n wit h 
the spoke n commentar y 

3 . P r e p a r e v isua l image s 
4 . Ar r ang e sequenc e -  decid e o n change s 
5 . R e h e a r s a l fo r bot h tim e an d continuit y wit h th e scr ip t 
6 . Modify , i f n e c e s s a r y , t o confor m t o th e tim e limi t o r 

p a r t s o f th e commentar y tha t a r e foun d t o r e q u i r e g r e a t e r 
emphas i s . 

Important fact s i n p resen ta t io n 

1. Al l v isua l ma te r i a l shoul d b e o f th e same , goo d qualit y 
2 . Spoke n commentar y shoul d b e c l ea r an d concis e 
3 . Visua l an d spoke n commentar y shoul d b e i n synchroni -

zation 
4 . Th e overa l l p resen ta t io n shoul d b e p ro fess iona l , t o th e 

point , an d hav e a  beginning , a  middl e an d a n en d 
5 . Tim e shoul d b e allowe d fo r ques t ions . Th e speake r mus t 

decide beforehan d whethe r quest ion s ca n b e aske d durin g 
as wel l a s th e en d o f th e p r e sen t a t i on . Quest ion s 
in terposed i n th e cours e o f a  de l iver y requ i r in g sequen -
t ial p resen ta t io n o f idea s i n buildin g u p a  r easone d cas e 
could b e d i s t r ac t i ng . O n th e o the r hand , th e speake r ma y 
wish t o hav e activ e audienc e par t i c ipa t ion , an d comment s 
and quest ion s woul d the n b e encouraged . Th e audienc e 
should b e awar e o f th e s p e a k e r ' s wis h befor e th e o ra l 
de l ivery i s s t a r t e d . 

Remember tha t p i c tu re s o r v isua l image s a r e s t a t i c . A n 
approximate guid e a s t o th e lengt h o f tim e a  singl e Imag e i s 
in vie w shoul d b e n o longe r tha n 1 5 seconds , un les s i t i s 
the subjec t o f prolonge d d i scuss ion . 

G.10 
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