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FOREWORD 

That scienc e an d technolog y pla y vita l role s i n economi c an d 
social developmen t i s generall y accepted . Withou t knowledg e 
of scienc e an d technology , ther e i s littl e chanc e o f improve -
ment i n huma n lif e an d well-being . Bu t knowledg e i n itsel f 
is no t enough ; informatio n mus t b e disseminate d an d use d i f 
benefits ar e t o accru e fro m it . Transfe r o f informatio n 
cannot b e separate d fro m researc h an d development , an d al l 
those concerne d wit h researc h an d developmen t mus t b e 
involved i n th e transfe r o f informatio n t o th e sam e exten t an d 
with th e sam e attitud e a s the y accep t responsibilit y fo r 
research an d developmen t itself . No t onl y mus t informatio n 
be conveye d t o thos e wh o wil l directl y us e i t , bu t als o a s 
background informatio n t o thos e wh o ar e responsibl e fo r 
ensuring tha t th e nationa l effort s i n scienc e an d technolog y 
are appropriat e an d relevant . Equall y importan t i s t o 
inform th e genera l publi c ho w scienc e an d technolog y ca n b e 
used fo r th e commo n goo d an d tha t wit h prope r control , th e 
application o f scienc e wil l no t o f necessit y adversel y affec t 
the qualit y o f man' s lif e bu t tha t i t ha s th e potentia l o f 
enhancing it . 

The ver y rea l nee d fo r scientist s an d technologist s t o 
communicate effectivel y wa s emphasise d a t a  regiona l work -
shop o n Researc h Managemen t an d Administratio n hel d a t 
Muguga, Kenya , i n Marc h 1974 . Th e worksho p recommende d 
to th e Commonwealt h Scienc e Council , tha t a  furthe r work -
shop b e convene d specificall y t o discus s mean s o f ove r -
coming th e lac k o f knowledg e o f communicatio n technique s b y 
research scientists . I t wa s recognize d tha t on e o f th e majo r 
constraints wa s th e lac k o f knowledg e o f communicatio n 
techniques b y researc h scientists . 

A 'Trainin g Worksho p o n Communicatio n Techniques ' 
organized b y th e Commonwealt h Scienc e Counci l i n cooperat -
ion wit h th e Tanzani a Scientifi c Researc h Council , wa s hel d 
at th e Eas t Africa n Communit y Managemen t Institute , Arusha , 
Tanzania durin g 2 1 to 2 8 Apri l 1976 . Th e ai m wa s t o 
present th e variou s facet s o f informatio n transfe r an d t o 
demonstrate a  mode l cours e programm e whic h coul d b e 
repeated a t a  nationa l leve l wit h appropriat e adjustment . 
The Worksho p wa s sponsore d b y th e Commonwealt h Fun d fo r 
Technical Cooperation . 

Originally nin e Commonwealt h countrie s wer e t o tak e part , 
but Nigeri a an d Ugand a coul d no t sen d thei r participants . 
In addition , ther e wer e observer s fro m Guyan a Scienc e 
Research Council , Eas t Africa n Community , Internationa l 
Development Researc h Centr e an d th e UNESC O Regiona l 
Office o f Scienc e an d Technolog y fo r Africa . 
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The r e s o u r c e tea m wa s comprise d o f spec ia l i s t s fro m 
Br i t a in , Kenya , Commonwealt h S e c r e t a r i a t an d th e CS C 
s e c r e t a r i a t . Lis t o f pa r t i c ipan t s , o b s e r v e r s an d member s 
of th e r e s o u r c e tea m i s give n i n Appendi x I , whic h als o 
includes furthe r de ta i l s abou t th e Worksho p an d cours e 
programme. 

The concludin g sess io n wa s devote d t o assessmen t o f th e 
programme b y pa r t i c ipan t s . Assessmen t b y par t ic ipant s i s 
summarized i n Appendi x II  whil e th e Assessmen t For m use d 
is reproduce d i n Appendi x III.  Pa r t i c ipan t s cons idere d tha t 
the Worksho p achieve d i t s objectiv e t o a  la rg e extent , an d 
all th e topic s covere d wer e re levan t o r ver y re levan t t o 
the i r need s an d thos e o f the i r r espec t iv e coun t r i e s . Sub -
sequently severa l par t i c ipan t s expres se d thei r wil l ingnes s 
to organiz e nationa l workshops . Th e secon d regiona l work -
shop i s bein g planne d a t th e init iativ e o f th e Guyan a Scienc e 
Research Counci l fo r th e Caribbea n t o b e hel d i n March / 
April 1977 . 

The r e s o u r c e mater ia l o f th e Arush a Worksho p i s no w pub -
l ished fo r wide r disseminat ion . I t i s hope d tha t thi s publ i -
cation wil l provid e usefu l r e s o u r c e mater ia l fo r organizin g 
similar workshop s a t a  regiona l o r nationa l l eve l . 

I wis h t o e x p r e s s m y appreciat io n t o al l wh o contribute d t o 
the workshop : th e va r iou s member s o f th e r e s o u r c e tea m wh o 
gave freel y o f the i r e x p e r t i s e , an d the i r paren t bodie s tha t 
ve ry readi l y r e l e a s e d the m fo r thi s t a sk ; th e Tanzani a 
Scientific Resea rc h Counci l staf f wh o a s s i s t e d ve r y abl y 
with th e organizat io n o f th e workshop ; th e Eas t Africa n 
Community Managemen t Institut e Di rec to r an d staf f wh o mad e 
available th e excellen t meetin g an d accommodatio n faci l i t ie s 
of th e Insti tut e an d wh o cheerfull y me t ou r man y needs ; and , 
not l e a s t , th e par t i c ipan t s whos e enthusias m an d will ingnes s 
a s s u r e d th e succes s o f th e workshop . 

F e b r u a r y 197 7 
Marlborough Hous e 
Pa l l Mal l 
London SW1 Y 5H X 

D G  Thoma s 
S e c r e t a r y 
Commonwealth Scienc e Counci l 
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ELEMENTS O F SCIENTIFI C COMMUNICATIO N 

P J  Boyl e 

Introduction 

The them e o f thi 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 proces s o f producing , transferrin g an d 
receiving informatio n b y mean s of  th e writte n c r spoke n wor d 
or b y pictoria l illustration . 

The importanc e o f scientifi c informatio n a s a  majo r resourc e 
essential t o progres s a t al l level s o f scienc e an d technolog y 
is no w universall y acknowledged . Bu t jus t a s scientist s an d 
technologists nee d acces s t o informatio n fro m thei r 
colleagues an d elsewhere , bot h withi n an d outsid e thei r 
subject specialities , s o als o do  the y nee d t o b e abl e t o com -
municate th e result s o f thei r ow n wor k t o othe r scientist s 
generally an d t o contribut e t o th e flo w an d exchang e o f 
information withi n thei r ow n grou p o r organization . 

In mos t countrie s scientifi c an d technologica l activitie s 
operate o n variou s interrelate d level s an d i n som e develope d 
countries ma y presen t a n extremel y comple x picture . 
Basically, however , th e communitie s involve d ma y includ e 
scientists i n academi c institution s fo r who m th e emphasi s i s 
on th e searc h fo r fundamenta l knowledg e wit h n o particula r 
end us e i n view . Man y othe r scientist s wor k i n government -
al an d industria l researc h organization s an d fo r the m th e 
emphasis ma y b e o n applie d researc h aime d a t obtainin g 
knowledge o f direc t o r indirec t practica l value . Technolo -
gists , wh o ar e mainl y concerne d wit h processes , techniques , 
development an d simila r work , wil l usuall y hav e strictl y 
practical an d tangibl e objective s i n view . 

In additio n t o thos e actuall y conductin g researc h an d develop -
ment wor k ar e researc h manager s an d administrators , 
information personne l an d man y other s wit h scientifi c o r 
administrative suppor t role s o r wh o may b e involve d i n 
interpreting an d disseminatin g information , whethe r o n a 
crop variety , a  laborator y techniqu e o r industria l process , 
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 it s ow n particula r informatio n need s 
and patterns , dependin g on  it s function s an d interests . 
Among scientist s proper , th e chie f nee d i s t o communicat e 
the result s o f thei r researc h an d b e informe d abou t th e 
results o f wor k don e b y othe r scientists . I n additio n 
scientists, technologists , researc h manager s an d admin -
i s t ra tors , informatio n officer s an d othe r ma y al l fro m tim e 
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to tim e b e calle d o n t o writ e report s o f variou s kinds , 
policy documents , presen t an d argu e case s a t meetings , 
organize wor k demonstration s an d communicat e wit h th e 
general public . 

Communication amon g th e scientifi c communit y therefor e goe s 
on a t man y levels , involve s exchang e betwee n man y differen t 
types o f information , use s variou s forma l an d informa l medi a 
and ma y hav e limite d o r wid e circulation . 

Every typ e o f informatio n t o b e communicate d ha s t o b e p res -
ented i n term s th e audienc e o r recipient s ca n understand . 
For example , ther e i s littl e poin t i n presentin g non-scientist s 
with th e ful l detail s o f a  scientifi c pape r o r wit h materia l tha t 
assumes backgroun d knowledg e the y d o no t posses s -  i t mus t 
be interprete d int o languag e an d term s the y ca n grasp . 

All mode s o f communication , whethe r ora l o r written , whethe r 
among scientist s o r non-scientists , t o liv e audience s o r not , 
have thei r ow n potentialitie s an d limitations , advantage s an d 
disadvantages. The y als o hav e thei r ow n principles , tech -
niques an d rule 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 overal l communicatio n process , a  primar y distinc -
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 
prescribed b y custo m an d practic e an d follo w establishe d 
rules 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 repor t th e result s o f researc h done . Thi s 
is usuall y don e i n forma l scientifi c paper s writte n fo r 
publication i n establishe d scientifi c journals , book s o r 
other publications . Whe n published , suc h report s becom e 
permanent record s tha t ca n b e examine d a t an y time . 
Similarly, man y form s o f interna l repor ts , memoranda , 
extension l i tera ture , e tc . als o constitut e forma l publica -
tion i n prescribe d forms . Element s o f forma l communi -
cation i n scienc e an d technolog y ar e se t ou t i n Figur e 1 . 

In commo n wit h mos t people , scientist s ofte n hav e 
difficulty i n communicatin g effectivel y b y means o f th e 
formal writte n o r spoke n word . T o organiz e an d prepar e 
material fo r publicatio n i s ofte n a n arduous , time -
consuming busines s an d man y scientist s hav e problem s i n 
expressing themselve s clearly . Som e scientists , o f 
course, achiev e proficienc y wit h experienc e an d other s 
are fortunat e enoug h t o hav e a n innat e abilit y t o writ e o r 
speak well . Fo r others , however , th e proble m remains . 
It need s t o b e s tressed , however , tha t muc h o f th e ar t o f 
effective communicatio n ca n b e define d an d ca n b e learned . 

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 person-to-perso 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 necessit y unregu -
lated, it s significanc e i s har d t o quantify . However , al l 
studies o f th e informatio n gatherin g habit s o f scientist s 
have stresse d th e importanc e o f thi s mode . Muc h researc h 
and developmen t wor k i s carrie d o n a s a  grou p activity , a s 
indeed i s th e wor k o f an y researc h organizatio n a s a  whole , 
and a s i n an y grou p activity , it s efficienc y depend s greatl y 
on free , effectiv e an d positiv e informa l communicatio n 
among th e personne l concerned . A t on e level , suc h 
communication ca n b e regarde d a s belongin g t o th e real m 
of sociology , bu t wher e inter-persona l relationship s 
between individual s o r group s ar e poo r o r wher e ther e ar e 
other persona l o r organizationa l obstacle s t o fre e transfe r 
of information , the n bot h moral e an d researc h efficienc y 
will certainl y suffer . 

Meetings, seminars , conference s an d symposi a 

These hav e bee n include d a t thi 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 organizations , meeting s an d seminar s ar e variant s o f 
one another , seminar s bein g meeting s hel d specificall y t o 
discuss o r revie w give n topic s an d a t whic h participant s ma y 
present forma l o r semi-forma l writte n o r spoke n material . 
Meetings prope r ar e generall y les s forma l tha n seminar s an d 
their conten t o f informa l communicatio n amon g participant s i s 
correspondingly greater . Meeting s ca n tak e u p muc h valuabl e 
staff tim e t o littl e purpos e unles s the y ar e wel l organize d an d 
conducted, bu t a t bes t ar e extremel y importan t mean s o f infor -
mation exchang e withi n organization s an d groups . 

In contras t t o meeting s an d seminars , conference s an d 
symposia ar e mor e forma l affair s whic h brin g togethe r indivi -
duals fro m a  muc h wide r are a t o discus s o r revie w a  specifi c 
scientific subjec t o r subjects . I t i s usua l fo r forma l writte n 
or spoke n materia l t o b e presente d o n thes e occasions , ofte n 
in th e for m o f progres s report s o r shor t researc h paper s 
which ma y subsequentl y b e publishe d i n boo k for m fo r wide r 
circulation. 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 professiona l 
colleagues tha t i s suc h a  prominen t an d essentia l featur e o f 
such occasion s an d whic h make s possibl e th e exchang e o f 
views an d informatio n amon g individual s wh o may otherwis e 
meet onl y infrequently . 

Communication o f informatio n -  th e outwar d flow 

It i s usefu l firs t t o conside r i n mor e detai l th e audience s wit h 
which scientist s an d other s wil l communicat e an d th e form s 
which tha t communicatio n ma y take . I t mus t als o o f cours e 
be remembere d tha t transfe r o f informatio n b y informa l 
person-to-person contac t ca n tak e plac e wit h an y o f th e 
audiences encountered . 

1. Practisin g scientist s wil l expec t t o writ e u p th e result s 
of thei r wor k fo r publicatio n an d circulatio n outsid e thei r 
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group o r organization . Thi s wil l normall y tak e th e for m 
of journa l ar t ic les , bulletins , monographs , scientifi c 
conference papers , books , e tc . The y ma y als o writ e 
reviews o f research . Thei r audienc e her e wil l mainl y b e 
other scientist s an d informatio n services . 

2. Withi n thei r ow n organizatio n scientist s wil l participat e 
in th e communicatio n flow  amon g scientifi c colleagues , 
research managers , polic y makers , e tc . Communicatio n 
may tak e the for m o f interna l repor t s , memoranda , polic y 
documents, e tc . The y ma y als o hav e t o presen t an d 
argue case s involvin g polic y an d decisio n making , budgets , 
e tc . Mos t o f thi s flo w wil l b e internal , bu t ma y a t time s 
extend outsid e th e organization . 

3 . Scientist s mus t communicat e thei r researc h result s an d 
experience t o technologist s i n industr y o r publi c service s 
or t o extensio n personne l responsibl e fo r advisin g 
farmers an d others . The y ma y a t time s hav e t o commun -
icate directl y wit h en d user s i n ta lks , lectures , l i terat -
u r e , e tc . withou t benefi t o f suc h intermediaries . 

4 . Finally , scientists , researc 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-professiona l groups , 
schools, societies , th e p r e s s , e tc . 

Scientists writin g origina l researc h article s ar e usuall y 
writing fo r othe r scientist s an d thei r presentatio n wil l 
reflect thei r scientifi c trainin g an d analytica l approach . A s 
scientific informatio n i s progressivel y interprete d downward s 
to audience s wit h les s an d les s scientifi c background , s o 
must th e presentatio 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. Star t o f sequence . Informatio n presen t i n th e min d o f th e 
person wishin g t o impar t i t . 

2. Codin g th e informatio n i n term s o f word s o r pictoria l 
i l lustrations. 

3 . Transfe r b y means o f th e printe d o r spoke n word , o r b y 
pictorial illustration s o r audiovisua l means . 

4 . Receptio n an d decodin g o f th e printe d o r spoke n wor d t o 
extract 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 othe r record , i . e . writte n 
notes, e tc . 
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Because thi 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 tage . 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 abili 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 words , 
grammar o r othe r mode s o f express io n t o conve y 
his information . Th e graphic s use d ma y b e 
inadequate . 

Stage 3.  Th e mediu m use d t o t r ans fe r th e messag e ma y b e 
inadequate , defectiv e o r inappropr ia te . Pr in te d 
mater ia l ma y b e difficul t o r uncongenia l t o r e a d . 
With verba l de l ive ry , soun d quali ty , acous t i c s , 
voice projec t ion , intonation , e t c . ma y b e unsa t -
i s fac tory . A  stuff y auditoriu m an d a  dul l speake r 
may sen d th e audienc e t o slee p o r a t leas t mak e 
them inat tent ive . 

Stage 4 . Th e recipien t ma y misunderstan d word s o r lac k 
the scientifi c backgroun d t o unders tan d concepts , 
assumpt ions , scientifi c jargon , e t c . i f thes e a r e 
not p roper l y explained . I n som e c a s e s the r e ma y 
be languag e diff icult ies . 

Stage 5 . Wher e th e presenta t io n ha s bee n uninterest in g an d 
the informatio n conten t no t c lea r o r readi l y under -
standable ,  r e ca l l o f th e informatio n conten t ma y b e 
poor an d shor t - l ived . 

These example s o f obstacle 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 neces sa r y 
not onl y t o kno w wha t fault s t o avoi d bu t wha t positiv e method s 
t he re 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 producer ' 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 ibl e a r t an d art 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 origina 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 presenta 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 rpre t hi 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 
actively i n mind . 

Communicators nee d t o kno w th e potent ial 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 o n 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 his tor ic , the y ca n use . 

In som e contexts , particularl y commerc e an d politics , th e 
term "publi c relations " ha s dubiou s overtones . Neverthe -
l e s s , communicatio n wit h th e publi c an d wit h person s i n 
public an d politica l lif e ca n b e highl y important . Scientists , 
research managers , administrator s an d informatio n officer s 
may al l a t time s becom e involve d i n th e publi c relation s 
aspect o f communication . The y therefor e nee d t o kno w ho w 
best t o presen t th e cas e fo r thei r grou p o r organizatio n an d 
to ensur e tha t whe n opportunitie s ar is e t o describ 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 prin t i n 
a newspape r ca n diffe r i n impac t an d interpretatio n fro m tha t 
made orall y ove r th e radio . 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 repor t an d possibl y misinterprete d o r distorted . 
Understanding o f technique s an d approache s fo r dealin g wit h 
the p r e s s , pres s re leases , radi o an d televisio n interview s 
and talk s an d als o th e us e o f graphic s an d th e variou s method s 
or presentin g visua l materia l ar e al l importan t an d wil l b e 
singled ou t fo r furthe r attentio n i n thi s Workshop . 

Communication o f informatio n -  th e inwar d flo w 

Scientists an d technologist s ar e bot h producer s an d 
consumers o f information . The y mus t communicat e th e 
resul ts o f thei 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 it s contributio n t o scientifi c an d techno -
logical progres s i n thei r ow n nationa l community . I n pub -
lishing thei r work , therefore , scientist s contribut e t o th e 
world poo l o f information ; a t th e sam e time , the y nee d 
access t o thi s sam e poo l o f informatio n i f the y ar e t o kee p 
abreast o f progres s mad e elsewher e i n thei r own  o r relate d 
subject fields . 

In thi s sens e scientist s ar e par t o f a  circula r flo w o f inform -
ation amon g th e scientifi c communit y generally . Fo r thos e 
engaged i n fundamenta l researc h wit h n o particula r applie d 
objective i n mind , thi s circula r flo w o f scientifi c informatio n 
is th e majo r concern . Fo r thos e involve d i n applie d scienc e 
this sam e circula r flo w i s als o o f majo r importance , bu t s o 
also i s th e largel y one-wa y flo w o f informatio n t o technolo -
gis ts , extensio n worker s an d other s wh o nee d t o appl y i t t o 
practical u se . I n thi s cas e ther e ma y als o b e feedbac k o f 
other level s o f informatio n o n suc h aspect s a s th e usefulnes s 
of th e scientifi c knowledg e originall y provided , th e nee d fo r 
new o r furthe r research , modification s t o existin g pro -
grammes, e tc . Figur e 2 . 

Without acces s t o th e result s o f othe r scientists ' wor k a s 
published i n scientifi c journals , t o textbook s an d othe r refer -
ence sources , e tc . n o scientis t ca n d o effectiv e researc h fo r 
long. Th e proble m fo r scientist 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, scientist s receiv e a  grea t dea l o f thei r informatio n 
input fro m informa l persona l contac t a t work , a t meetings , 
conferences, e tc . 
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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 thei r 
subject a r e a . However , mos t sc ien t i s t s genera l 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 rea s t o f development s r epo r t e d i n th e l i t e ra 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 ib 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 
o ther 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 ext 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 ig ina l a r t i c l e o r a  cop y o f i t . 

These secondar y s e rv i ce s thu s enabl e l i b r a r i e s t o inc reas e 
grea t 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 searchin g an d genera l l y maintaine d the i r ow n 
pr iva te ca r d o r othe 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 so,  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 i en t i s t . 

In man y develope d count r ie s t he 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 v i r tua l l y al l a r e a s 
of sc ienc e an d technology . S imi lar 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 sophis t ica te 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 pa ra l l e l e d i n r ecen 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 , the 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 i ce s an d t o 
provide the i r scientifi c communitie s wit h be t te r a cces 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 l s o b e deal t wit h i n th i s Workshop . 

A g l o s s a 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 . 
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GLOSSARY O F TERM S 

Annotated bibl iography . A  l is t o f t i t le s o f document s 
re levant t o a  specif ic , usual l y na r ro w subjec t a r e a , wit h 
each ti t l 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 deta i l s o f th e content s 
of th e documents . 

Bibl iographic information . Informatio n abou t documents , 
typically deta 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 le s 
plus a b s t r a c t s plu s inde x e n t r i e s , o r othe 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 ar 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 th i 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 , ex t r ac 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 ts , (d ) o rgan ize s an d coordinate s inform -
ation s e r v i c e s an d fac i l i t i es . 

Documentation an d informatio n ( D / t ) . A  compoun d ter m 
denoting th e whol e p r o c e s s o f r ecord in g document s an d 
condensing, indexin g an d p rocess in g o f the i r informatio n 
content fo r p re sen ta t ion . 

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 o n a  non -
remunera t ive ba s i s (governmen t officials , 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 als o b e 
cal led l i a i son /adv i so r y of f icers , o r informatio n of f icers . 

Information. Th e factual , numerica l o r othe r conten t o f 
knowledge convened , typicall y b y a  document , bu t whic h ma y 
a lso b e conveye d ve rba l ly , v isual 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 lec t s , s t o r e s an d make s 
available fo r us e books , per iodical 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 
various nationa l documentatio n an d informatio n an d referra l 
services an d resource s o f a  countr y ar e linke d an d coordi -
nated s o a s t o maximiz e thei r valu e an d availabilit y t o u s e r s . 

Primary 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 interpretation s 
of existin g informatio n i s publishe d i n full . 

Referral centre . A  centre o r uni t providin g har d dat a o r 
other factua l informatio n o n specifi c subject s rathe r tha n 
abstracts o r othe r bibliographi c information , o r indicatin g 
sources (persons , institutions , publications , e tc . ) wher e 
such informatio n ca n b e obtained . 

Repackaging. Th e rearrangemen t o f bibliographi c materia l 
(usually title s plu s abstracts ) tha t ha s alread y bee n publishe d 
as a  mai n outpu t b y a  secondar y informatio n servic e int o new , 
generally narrow , subjec t profile s o r arrangement s t o mee t 
the need s o f specia l use r groups . 

Secondary publications . Publication s i n whic h secondar y 
information, typicall y i n th e for m o f title s plu s abstracts , 
derived fro m primar y document s ar e publishe d i n orde r t o 
inform user s abou t th e existenc e an d content s o f th e documents ; 
they ma y als o includ e similarl y derive d catalogues , reviews , 
surveys, e tc . 

SD1 (Selective Disseminatio n o f Information) . Typ e o f 
regularly issued , repackage d secondar y outpu t consistin g 
of regularl y update d set s o f reference s (usuall y document s 
t i t les , wit h o r withou t abstracts ) o n a  specific , narro w 
subject profile . 

Retrospective re t r ieval . Typ e o f one-of f repackage d secon -
dary outpu t consistin g o f a  singl e se t o f reference s (usuall y 
document title s wit h o r withou t abstracts ) o n a  specific , 
narrow subjec t profil e an d derive d fro m literatur e publishe d 
over a  greate r o r lesse r tim e span . 

Thesaurus. A  keyword lis t o r inde x i n whic h onl y controlle d 
keywords ar e used . Suc h a  lis t ma y specif y whic h ar e per -
mitted keyword s an d whic h ar e non-permitte d keywor d syno -
nyms o r relate d terms , wit h cross-reference s fro m non -
permitted t o permitte d keywords . Th e keyword s ma y als o b e 
arranged i n a  logica l structur e o f mai n an d subordinat e o r 
broader an d narrowe r terms . 
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Commonwealth Scienc e Counci l Communicatio n Technique s Worksho p 

COMMUNICATION T O MEE T DIFFEREN T USE R NEED S 

D G Thoma s 

Introduction 

People i n differen t situation s requir e informatio n o n a  subjec t 
in differen t form s an d wit h differen t emphasi s an d differen t 
depths o f explanation . Eve n th e sam e perso n seek s inform -
ation i n differen t way s an d i n differen t form s o n variou s 
occasions, dependin g o n hi s knowledg e o f th e subjec t an d th e 
reasons fo r wantin g th e information . 

There i s n o on e mean s o f communicatio n tha t wil l ensur e a 
ready flow  o f informatio n fo r ever y situation . T o b e effect -
ive, mor e tha n on e approac h i s required . On e o f th e 
temptations i n th e communicatio n process , a s i n othe r sphere s 
of activity , i s t o b e conten t wit h a d ho c remedie s i n differen t 
circumstances. Th e situatio n i s fa r mor e fundamenta l tha n 
this . 

Before w e ca n communicat e effectively , w e mus t b e quit e clea r 
in ou r ow n minds 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 reactio n w e 
want fro m thos e bein g addressed . An d w e do , o f course , 
want t o kno w firs t o f al l , wha t i s th e bes t mechanis m o f com -
municating t o a  particula r use r . 

Where d o peopl e ge t thei r information ? 

To ascertai n whic h avenue s t o us e fo r th e transfe r o f 
information t o a  particula r potentia l u se r , w e mus t kno w 
from wher e th e potentia l use r usuall y obtain s hi s 
information. 

The result s o f th e fe w survey s tha t hav e bee n mad e i n 
different countrie s o f th e sourc e o f scientifi c an d technica l 
information b y scientists , technologist s an d operator s sho w 
that th e mor e specialize d th e use r , th e mor e dependen t h e 
is o n th e writte n word . 

In a  sampl e o f 60 6 scientist s an d engineer s engage d i n 
research a t th e Joh n Hopkin s University , i t wa s foun d tha t 
75% of 'pure ' scientists , bu t onl y 50 % of applie d scientists , 
regarded th e scientifi c l i terature , a s oppose d t o ora l 
sources, t o b e th e mos t usefu l source s o f researc h inform -
ation. Somewha t simila r respons e wa s obtaine d i n anothe r 
survey o f 5 0 America n scientist s representin g a  wid e rang e 
of disciplines : 60 % first becam e awar e o f wor k crucia 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 working , 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 qualif ica -
t ions , a  surve y o f 1,08 2 industr ia l technologist s i n th e 
Br i t i sh e l ec t r i ca l an d e lec t ronic s industr y revea le d tha t 6 0 
percent o f respondent s mentione d th e technica l l i t e r a tu r e a s 
one o f th e mos t importan t source 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 othe r ques t ions , however , tha t 
the technologis t r e a d s fo r genera l in te res t an d t o kee p u p t o 
da te ; r a r e l y doe s h e us e th e l i t e r a tu 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 ra r y bu t 
only 2 2 percen 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  considerabl e majorit y sai d tha t the y 
knew o f n o abs t rac t in g serv 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 general l y 
have rece ive d l e s s forma l educatio n tha n th e technologis ts . 
It i s therefor e no t su rp r i s in g tha t th e r e s u l t s o f a  surve y o f 
4-5 fa rmers i n Ne w Sout h Wale s sho w tha t in te rpersona l 
contacts wer e mor e importan t a s source 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 fa rmer s ofte n a t t r ibut e informatio n gaine d throug h th e mas s 
media t o in t e rpe r sona l contact . 

Different type s o f u s e r s 

The informatio n syste m i s compose d o f severa l dist 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 . Scientifi c informatio n mus t b e communicated , 
at man y leve l s o f explanation , t o d ive 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  special ize d field ; 
2 . t o sc ien 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 ields ; 
4 . t o non-sc ien 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 rmer s ; 
6 . t o th e genera l publ ic . 

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

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 presenta 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 therefor e 
want t o kno w wha t ha s a l read y bee n d i scovere d an d ho w th e 
cu r r en 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 vali d b y 
the soundnes s o f th e technique s use d an d th e validit y o f th e 
in terpre ta t ion o f th e r e s u l t s . 

Sc ien t i s t s a ls o see k informatio n outsid e the i r special 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 thes e 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 teratur e 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 la rge . 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 of  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 characterist ic s o f scientifi c pros e ar e symptomati c 
of a n underlying 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 more charitabl e view , an d probabl y neare r th e truth , i s tha t 
the reportin g o f researc h result s ha s bee n divorce d fro m th e 
research itself , instea d o f bein g regarde d a s par t of  i t . Th e 
young scientis t set s hi s standar d o n th e existin g l i terature , 
and thu s th e styl e an d for m i s perpetuated . A  concerted effor t 
must b e mad e to  effec t improvement . Th e tim e ma y now b e 
opportune t o d o so , fo r i t i s no w a  buyers ' marke t i n tha t ther e 
are no w mor e researc h paper s o n ever y subjec t fo r an y on e 
person t o read , an d author s shoul d ai m t o 'sel l ' thei r paper s t o 
readers b y improvemen t i n styl e an d grammar . 

A conscious effor t o n th e par t o f author 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 pro -
vide a  mor e systemati c for m o f advic e t o author s tha n th e p r e -
sent syste m o f criticis m an d comment s fro m colleagues . Ther e 
is a  stron g cas e fo r a n occasiona l refreshe r cours e t o prac -
tising scientsts . 

A recent refreshin g attitud e i s t o sugges t improvement s othe r 
than i n grammatica l styl e an d syntax . Ther e i s a  questionin g 
of th e dullnes s o f th e l i terature , it s lack-lustre , it s sobriety . 
There i s a  suggestio n o f th e judiciou s us e o f suc h journalisti c 
techniques i n scientifi c journal s a s differen t typ e fonts , displa y 
boxes, an d differen t colour s i n chart s an d graphs . I f thes e 
are acceptabl e i n technica l journal s suc h a s "Scientifi c 
American", i s ther e an y reaso n wh y suc h method s woul d no t 
be acceptabl e i n researc h an d revie w journals ? Ther e i s nee d 
for experimentatio n i n thi s field . 

Publication o f researc h finding s i n a  scientifi c journal , 
although th e end-poin t i n on e par t o f th e communicatio n system , 
is jus t th e beginnin g i n anothe r par t . Onc e researc h ha s bee n 
completed an d th e finding s reported , th e informatio n shoul d b e 
issued i n differen t form s tha t ca n b e understoo d a s fa r a s i s 
necessary b y al l th e differen t type s o f person s concerne d wit h 
the usag e o f th e result s -  th e applie d scientists , th e technolo -
gis ts , an d th e manageria l section s o f th e organization s bein g 
addressed. T o thi s lis t o f user s shoul d b e adde d th e genera l 
public, whic h i s concerne d wit h th e wide r implication s -  th e 
possible socia l consequence s o f th e us e o f ne w development s 
in scienc e an d technology . 

There ar e tw o kinds o f publication s tha t cove r thi s wid e rang e 
of readership , th e technica l articl e an d th e scientifi c ar t icle . 
The technica l articl e i s a n organize d presentatio n o f fact s an d 

data t o inform , educate , an d assis t th e reade r i n th e perfor -
mance o f hi s jo b e .g . plan t o r proces s description , operatin g 
procedures, managemen t techniques . It s purpos e i s t o 
increase th e reader ' s specifi c knowledge . Scientifi c a r t i -
cles ar e directe d a t reader s wh o ar e seekin g to  increas e thei r 
general knowledg e abou t a  subject , whethe r thi s b e things , 
theories , o r person s e .g . Scientifi c American , Ne w Scientist , 
Science Journal . 

Cudlipp, the n edito r o f Ne w Scientist , state d tha t on e o f th e 
functions o f hi s journa l i s t o hel p stimulat e cross-fertilizatio n 
of idea s betwee n th e differen t scientifi c disciplines , betwee n 
pure scienc e an d applied , betwee n academi c researc h an d 
industry. 
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Reader 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 
p r 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 p resen ta t io n o f quant i 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 othe 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 so 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 . Thi s i s a  special ize d job , demandin g 
t ra in ing an d expe r i ence . Th e scienc 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 understandabl 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 la r 
newspape r . 

It i s thi s fa i lur e t o unders tan d th e sc ienc 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 - repor 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 icult ies , an d hav e ofte n r eac 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 to  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 
feature a r t i c l e o r a  contributio n t o a  technica l pe r iod ica l . Th e 
lead pa rag rap 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 
al 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 publication , an d 
how t o p re sen t th e ma te 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 ee -
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 dai l ie s an d th e re levan t t rad 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 persona l 
contact . I n a n examinatio n o f th e interact io n amon g scient is t s 
at a  l abo ra to ry , hig h r e s e a r c h performanc e wa s associa te d 
with frequen t contact s betwee n co l leagues , 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 settin g u p o f 
t eams , committees , an d evaluatio n group s inc rease d contac t 
but i t wa s foun d essen t ia l tha t suc h ar rangement s a r e informa l 
and uncomplicated . Unlooked-fo r informatio n i s ofte n obtaine d 
in thi s way . 

The mor e forma l symposia , conference s an d cong re s se s a r e 
valuable fo r th e c losely-kni t grou p o f peopl e attendin g them . 
They provid e a n avenu e fo r th e rapi 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 succes s o f a  conferenc e depend s la rge l y o n i t s o rgan -
ization an d th e performanc e o f th e pa r t i c ipan t s , chairmen , 
and d iscuss 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 tura l abili t y t o communicat e o ra l ly . Thi 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 togethe r sc ien t i s t s an d o the r s -  economists , govern -
ment admin i s t r a to r s , i ndus t r i a l i s t s , medica l p rac t i t i one r s 
e t c . Thes e ma y fai l becaus e o f insufficien t plannin g t o 
ensure effectiv e contact . 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 ther s a r e 
unable t o r e l a t e i t t o thei r ow n s i tua t ions . Unles s ther e i s 
a carefu l select io n an d briefin g o f speaker s an d d iscuss ion s 
a r e competentl y led , suc h conference s fai l t o achiev e thei r 
p u r p o s e . 

Yet anothe r for m o f o ra l an d visua l communicatio n i s th e 
exhibition an d d i sp lay . A s wit h othe 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 ec t ed . 

Ora l an d visua l communicatio n i s a ls 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 
science an d technolog y i s t o in t e res t a s wel l a s t o infor m th e 
genera l publ ic . Al l t h re 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 . 
fa rmers ' g roups , s tuden ts . 

Too muc h emphasi s i s ofte n place d o n th e nee d t o p r e sen t a n 
exhaustive d i scour s e o n a  subjec t instea d o f usin g th e broad -
cast ing medi a t o conve y idea s an d concepts . Bu t t o b e abl e 
to d o t h i s , a n awarenes s o f th e question s bein g aske d o n th e 
subject b y th e publi c an d a n abili 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 thi s context , th e scient is t 
a s communicato r i s onl y on e o f a  tea m o f spec i a l i s t s , eac h 
contributing equall y t o th e tas k i n hand . 
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do 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 o n th e sub -
ject by  th e publi c an d a n abilit y t o answe r the m effectively , a r e 
equally a s importan t as a  thoroug h knowledg e o f th e informatio n 
to b e pu t a c r o s s . I n thi s context , th e sc ient is t as  communicato r 
i s onl y on e of a  tea m o f spec i a l i s t s , eac h contributin g equall y to 
the tas k i n hand . 

Like te lev i s ion , w e hav e i n fil m a  mean s fo r th e wid e dissemina -
t ion , no t onl y o f scientifi c knowledge , bu t o f popula r understandin g 
of th e ve r y na tu r e o f sc i ence , o f i t s problem s an d o f i t s ach ieve -
men t s . Lik e televisio n programm e product ion , successfu l film -
making demand s a s hig h a  degre e o f professional is m i n i t s commu -
nication objectiv e as  th e pursui t o f scientifi c r e s e a r c h . 
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Commonwealth Scienc e Council  Communication Technique s Worksho p 

ORAL PRESENTATIO N 

D G Thoma s 

Every scientis t i s calle d upo n no w an d agai n t o spea k t o others . 
The rang e o f topic s ca n b e ver y wide , fro m a  specialize d 
subject matte r e .g . a n accoun t o f recen t researc h finding s t o 
his pee r s , t o a  discours e o n a  wide r scientifi c plan e t o a 
general audience . 

Not al l o f u s ar e endowe d wit h oratorica l skill s an d fe w enjo y 
this rol e o f deliverin g a n ora l address . Bu t ther e ar e certai n 
guide-lines that , i f followed , wil l mak e a  presentatio n vastl y 
bet ter , an d wil l mak e th e tas k o f th e speake r eas ie r . Som e o f 
these procedure s ma y appea r ver y elementar y an d obvious , bu t 
so ofte n th e presentatio n i s marre d b y th e oversigh t o f som e 
detail tha t coul d s o easil y hav e bee n avoide d i f thi s wa s 
considered durin g preparatio n o r delivery . 

To star t a t a  ver y earl y stage , whe n a  reques t i s receive d t o 
present a  pape r o r tal k -  i t ma y onl y b e t o a  smal l committe e -
or a  decisio n ha s bee n mad e t o presen t a  pape r a t a  profession -
al conferenc e o r symposium . 

It i s important , eve n a t thi s earl y stage , t o obtai n certai n 
information : 

1. Date , time , an d plac e o f presentatio n 
2. Tim e allowe d fo r th e deliver y 
3. Subjec t matte r 
4 . Name s an d subject s o f othe r speaker s 
5. Siz e an d genera l descriptio n o f audienc e 
6. Effor t require d i n tim e an d mone y e.g.  ar e proceeding s t o b e 

published ? 
7. Visua l aid s equipmen t availabl e 
8. Deadline s fo r receip t o f pape r o r abstrac t b y organizer s 

The nex t ste p i s t o conside r i n mor e detai l th e subjec t matte r -
its scop e an d limitations . Thi s mus t b e don e i n relatio n to : 
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1. Compositio n o f th e audience . 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 explanation ; 
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 how 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 attractive , 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 maintaine d throughout . 
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Trans i t ion betwee n introductio n an d body . Th e audienc e mus t 
be motivate d b y givin g goo d r e a s o n s wh y eac h l i s t ene r shoul d 
heed an d weig h eac h messag e a s mean t fo r him . 

Body o f th e t a lk . Th e mai n point s ca n no w b e mad e an d 
e labora ted an d thi s ca n b e achieve d b y makin g the m c l ea r an d 
pala table fo r th e audience , an d b y i l lus t ra t in g verba l l y an d 
graphical ly b y examples , cas e h i s t o r i e s , th e typica l incident , 
the r ep re sen t a t i v e sample . 

Conclusion. Th e en d shoul d hav e a  p u r p o s e . I t ma y be : 
to act ivat e audienc e t o tak e a  cour s e o f actio n 
to summariz e th e mai n messag e -  repet i t io n aid s retent io n 
to stimulat e quest ion s an d d i scuss io n 

The v isua l a id , p rope r l y u s e d , ca n grea t l y enhanc e th e 
effect iveness o f a n o ra l p r e sen t a t i on . I t ha s bee n prove d 
time an d agai n tha t v isua l a id s substant ia l l y i n c r e a s e 
re tent ion o f informatio n b y a n audience . 

To communicat e f ac t s , f igure s an d idea s mos t effectively , a 
v isua l p resen ta t io 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 
hea r ing i t t o wa r r an t th e tim e an d effor t r equ i r e d t o p r e p a r e 
i t . 

An o ra l p resen ta t io n ha s go t t o marc h a long . Graphic s mus t 
be change d frequently , an d mus t no t b e vis ibl e i f n o longe r 
r e l e v a n t . 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 g raph ic , a s o therwis e th e 
aud ience ' s at tentio n wil l b e d iver te d fro m th e immediat e 
i s sue bein g d i s c u s s e d . Visua l communicatio n i s deal t i n 
g r e a t e r detai l i n Chapte r 4 . 

F ina l ly , th e tex t mus t b e reduce d t o a n outlin e form . A  tex t 
should no t b e r e a d t o a n audienc e excep t i n ve r y exceptiona l 
c i r cums tances , an d cer ta in l y no t memorized . I t i s be t te 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 pr in te d i n 
t r ip le s p a c e . Th e note s shoul d b e nea t , wit h n o c r o s s - o u t s , 
wandering a r r o w s o r complicate d margina l n o t e s . Wher e i t 
i s advisabl e t o paus e fo r effec t o r t o mak e a  b rea k betwee n 
one ide a an d ano ther , a  mar k i n th e note s woul d hel p t o 
remind th e s p e a k e r . Mnemoni c device s ( e . g . colou r coding ) 
a r e a ls o usefu l a s aid s t o indicat e th e sequenc e o f idea s t o b e 
p re sen ted an d t o kee p ta g o f t iming . 

Both th e g raph ic 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 important ly , p resenta t io n shoul d b e p rac t i s e d a s a n 
in tegra ted whole ; th e audi o an d visua l wil l b e p resen te d 
together an d mus t b e l ea rne d toge the r . 

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 a d d r e s s sys tem . S p e a k e r s ofte n r e g a r 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 re ly , regard in g the m a s unnecessa r y gadgets . 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 hear d b y al l th e audience , withou t undu e s t ra i n on 
the par 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 brea 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 crackl 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 us 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 ident 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 repanc ie 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 ea d aloud . 

The silen t r e a d e r ca n r e r e a d a  sentenc e severa l time 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 de l ivery ,however , a  r epor 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 i rs t 
t ime. Sentence s mus t b e const ructe 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 s o a s t o b e awar e o f th e logi c 
of th e ma te 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 sur e o f wor d meaning s an d t o avoi d word s wit h 

seve ra l meanings , 
5. avoi d verba 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 pi tch , qualit y an d volum e o f th e vo ice . 
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VISUAL COMMUNICATIO N 

D J Plum b 

Introduction 

Graphic communicatio n ha s bee n use d fo r centurie s unde r a 
variety o f names , usin g a  visua l languag e a s a  mean s o f 
practical communicatio n rathe r tha n a s a  mean s o f persona l 
expression a s foun d i n othe r area s o f graphi c a r t . 

The earlies t cav e painting s coul d b e viewe d a s bein g no t 
only decorativ e addition s t o th e environmen t o f th e man  o f 
those time s bu t als o a s a  practica l statemen t o f fac t regard -
ing informatio n necessar y t o th e well-bein g o f th e commun -
ity a s a  whole . 

The advantag e o f a  graphic/visua 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 -  irrespectiv e o f th e language , culture , 
educational statu s o r ag e o f th e recipient . I t i s howeve r 
important tha t th e choic e o f graphi c imag e an d it s us e i n 
conjunction wit h othe r image s i s suitable , no t onl y fo r it s 
intended purpose , bu t als o tha t i t i s capabl e o f bein g under -
stood i n it s purposefu l ro le . 

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 another , usin g commo n visua l images , succes s 
should b e achieved . I n practica l term s thi s i s prove d no t t o 
be th e case . Researc h conducte d b y Bernar d Sha w o f th e 
African Medica l an d Researc h Foundatio n i n th e for m o f a 
visual symbo l surve y amon g Kenyans , show s u p thi s miscon -
ception. Althoug h al l th e drawing s an d symbol s use d i n thi s 
survey wer e graphicall y accurat e an d commo n t o al l part ici -
pants, som e misunderstanding s occurre d du e t o th e manne r 
in whic h th e illustratio n wa s viewed . A  tortoise, fo r 
example, wa s identifie d a s bein g (a ) a n elephant , becaus e o f 
its feet , (b ) a  crocodile , becaus e o f th e patter n o n it s shel l 
and (c ) a  snake , becaus e o f it s head . Thes e response 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 
rather a  serie s o f details , an d o n an y on e o f thes e detail s 
bases th e answer . I n a  simila r manne r a  goa t wa s des -
cribed a s bein g a  co w b y 53 % of a  certai n grou p o f part ici -
pants du e t o thei r seein g a  head , horns , leg s an d a  turne d 
down tai l . Th e fac t tha t al l detail s show n o n th e drawin g 
were o f a  goa t wa s misse d b y thes e participant s wh o base d 
their answe r o n th e singl e fac t tha t al l loca l goat s hav e 
tails tha t tur n u p s o i t mus t b e a  cow . Th e theoretica l 
capability o f visua l communicatio n ca n b e nea r t o achieve -
ment i f th e variou s method s o f perceptio n employe d b y th e 
social o r ethni c group s takin g par t i n th e communicatio n 
process ar e investigate d befor e wor k i s started . 
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Any perso n whos e wor k demand s explanation , mus t attemp t 
to se e thei r ow n specialis t activit y throug h th e eye s o f thos e 
whose understandin g o f i t i s limite d o r non-existent . 

One o f th e firs t objective s i n an y communicatio n proces s i s 
finding a  commo n denominator . I f ther e i s n o suc h thin g 
readily availabl e i n th e natura l contex t o f th e communicatio n 
then on e ha s t o b e contribe d i n orde r tha t th e difficul t pat h 
to complete"understandin g i s navigated . A n unknown subjec t 
is simila 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 stree t plan , n o money an d surrounde d 
by a  peopl e displayin g strang e an d threatenin g attitudes . I f 
you move , i t woul d b e eas y t o los e yoursel f an d ge t furthe r 
from you r destinatio n o f say , you r nationa l embass y o r 
consulate. Yo u ar e war y o f trustin g th e loca l tax i servic e o r 
guide an d lon g fo r a  familia r fac e t o appea r aroun d th e 
corner . I f on e did , yo u woul d b e quit e happ y t o plac e you r 
trust i n hi m irrespectiv e o f th e deviou s rout e take n i n reach -
ing your destination . 

As communicators , i t i s ou r dut y t o provid e thi s familiar , 
identifiable figur e a s a  mean s b y whic h w e ca n lea d peopl e 
through unfamiliar , unidentifiabl e surroundings . 

Figuratively speakin g 

Whilst tex t speak s wit h words , th e graphi c figur e speak s wit h 
form, an d jus t a s word s ar e th e flexibl e units , o r vocabulary , 
of spoke n o r writte n language , s o th e point , l ine , shape , valu e 
and textur e ar e th e equall y flexibl e unit s o f vocabular y o f form . 
The us e o f thi s vocabular y i s essentia l i n th e preparatio n o f a 
visual, graphi c language . 

The Poin t Theoreticall y non-dimensiona l showin g location , 
position o r focus . I n pract ice , a  poin t ca n var y wit h respec t 
to it s size , shap e an d value , an d ca n als o ac t a s a  symbo l 
representing a  specifi c subjec t o r idea . 

The Lin e One-dimensiona l i n characte r an d show s direction , 
extension o r movement . Linea r for m ca n var y i n weight , 
length, structure , character , valu e an d course . A  majo r 
quality o f th e lin e i s i n it s directiona l capability . I n thi s rol e 
it ca n als o indicat e motion . Line s ca n b e complet e o r broken , 
and, varyin g i n width , ca n als o indicat e change s i n magnitude . 

Shape Two-dimensiona l i n form , i t show s contour , area , out -
line, enclosur e o r edge . Shap e qualit y derive s fro m th e 
structure o f it s edge , an d varie s wit h respec t t o size , dis t r i -
bution o f weight , position , regularit y (o r irregularity ) o f it 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  concentra t 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 rac t i ca l t e r m s , th e us e o f tex tur e a s a n ai d t o differentiatio n 
of individua l a spec t s i s invaluabl e an d shoul d b e cons idere d i n 
conjunction wit h othe 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 va r 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 re sen t e d i n differen t ways , 
depending upo n it s communicativ e aim-subject iv e ,  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 reality . 
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 reality , 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 e p r e s e n t e d graphical l y i n th e for m o f d i ag rams . 

S ta t i s t i ca l informatio n ca n b e show n visual l y i n va r 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 va lue s mor e c l ea 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 usual l y mak e quantitativ e 
s tatements 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 i a l withou t d i s to r t ion . 
Th i s ca n b e don e i n man y way s fro m th e objectiv e t o th e 
abs t r ac t o r nea r abs t r ac t viewing . 

Locat ional d iagram s an d map s a l s 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 r e 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 ic s i n 
diagrammatic for m the r e ma y b e s eve 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 rea se d whe n labell in 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 ou 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 ac 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 p ro 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 scus 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 othe 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 s sue a  comprehensiv e brie f regard in g th e visua l aspec t s o f 
these aid 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 present 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 prepar in g 
visual mater ia l a s whe n organizin g a  meeting . (1 ) Wha t i s th e 
purpose o f th e meeting ? (2 ) Wha t typ e of  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 facil 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 presenta t ion ? an d (8 ) Wha t cos t s a r e likel y t o 
be involved ? Al l o f thes e quest 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 su 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 meeting , i t i s neces sa r y t o 
consider th e typ e an d siz e o f audience , subjec t o f p re sen ta t -
ion an d financ e availabl e fo r th e productio n o f visua l mate r ia l . 
F o r example , i f th e meetin g i s aime d a t a  special is t audienc e 
then th e visua l presenta 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 establ ishin g th e 
expected compositio n o f th e audienc e a t a n ea r l y s tage , 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 raph ics , 
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 visua l equipmen t t o b e used . 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 avai lable , 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 re d fo r futur e 
p resen ta t ion . 

Audio-visual system s 

T h e r e a r e severa l aid s suitabl e fo r th e presenta t io n o f 
v isual ma te 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 i c 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 p resen te d i n an y sequenc e 
S torage an d t r anspor ta t io n eas y 
Can b e combine d wit h soun d 
Automatic an d remot e contro l i s eas i l y a r r ange d 

Disadvantages include : 
The nee d fo r e l ec t r i c powe r 
The nee d fo r blacked-ou t roo m 
Once pro jec to r i s switched-of f th e imag e ha s 
d i sappeared an d n o longe r availabl e fo r stud y 

F i lms t r ips 35m m singl e fram e (18m m x  24m m pic ture ) 
35mm doubl e fram e (24m m x  36m m pic ture ) 
Advantages include : 
Cor rec t ly th reade d int o th e pro jec to r th e 
p i c tu res wil l b e p resen te d co r r ec t l y an d 
in sequenc e 
Very t r anspor t ab l e 
Easy t o us e 
Copies a r e chea p 
Disadvantages include : 
The nee d fo r e l ec t r i c powe r 
Project ion Equipmen t i s r equ i re d 
A blacked-ou t o r dimme d roo m 
Inflexible i n s o fa r a s th e sequenc e o f 
presenta t ion i s fixe d an d i t i s impract ica l t o 
inse r t loca l o r a l te rna t iv e mater ia l 
Mate r ia l d i s appea r s whe n equipmen t i s 
switched-off 

Overhead 
P r o j e c t o r s 

Episcope 

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 var ie 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 
La rge s iz 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 

An 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 slide s i . e . ther e i s a n 
instant projectio n 
Disadvantages includ e : 
Need fo r powe r 
The machine s ar e no t easil y availabl e 
Light outpu t i s ver y poo r an d us e dictate 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 
Great impac t 
Disadvantages include : 
Need fo r powe r 
Need fo r equipmen t 
Need fo r specialis t operato r 
Films ma y hav e t o b e booke d wel l i n advanc e 
Expensive 

Flannel Boar d (Fel t Board ) Usuall y a  piec e o f dar k fel t 
cloth stretche d ove r a  boar d suc h a s hardboar d 
or a n existin g blackboar d 
Size ca n vary , bu t 3 ' x  4'  wil l b e suitabl e fo r 
most purpose s 
The image s ca n b e produce d o n coloure d floc k 
paper, whic h ca n b e use d piec e b y piec e a t 
whatever spee d th e presente r consider s bes t 

Advantages include : 
Materials eas y t o obtai n an d make-u p 
Easily transporte d 
Disadvantages include : 
Need t o b e kep t clea n an d dus t fre e t o maintai n 
smart appearanc e 
The presente r canno t introduc e ne w fact s o r 
ideas o n the spo t a s h e coul d wit h a  blackboar d 

Flip Chart s Loos e sheet s (clipped , pinne d o r tape d up ) 
Sheets mounte d o n hardboard wit h easel s 
3' x  4'  approx . 
Advantages include : 
Can b e economica l (han d lettere d o r draw n 
on chea p newsprint ) 
Can b e produce d ver y quickl y 
Can b e tailormad e an d topica l 
Needs n o powe r 
Full dayligh t us e 
Disadvantages include : 
Needs specia l displa y arrangement s e .g . 
board, easel , pin s e tc . 
In som e cases , chart s ma y hav e t o b e larg e 
and unwieldy , numerous , heav y t o handl e 
and transpor t 
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Blackboard Whiteboard , chalkboar d wit h chalk s o r liqui d 
markers 
Immediate productio n o f image s i n th e presenc e 
of a n audienc e 
Advantages include : 
Cheap 
Familiar t o majorit y o f audience s 
Colour easil y introduce d Visuals create d th e momen t the y ar e require d 

Disadvantages include : Temptation t o includ e to o muc h informatio n 
Is liabl e t o b e badl y use d an d presen t illegibl e 
information 
Cleaning doe s no t necessari l y remov e th e las 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 cover s th e 
presenters hand s an d clothe s wit h dus t 

The followin g informatio n wil l assis t i n arrangin g th e position s 
of audienc e member s an d projector s i n relatio n t o th e scree n 

Lens to screen distance 5'6 " 
6'0" 

10'0" 
20'0" 

Picture size 39 " 
46" 
78" 

156" 

X 
X 
X 
X 

39" 
46" 
78" 
156" 
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Slide projectio n 

With a  len s o f 5cm  foca l length : 
Screen distanc e o f 10 ' wil l giv e 

13' 
16' 
20' 

a pictur e size of 7'6 " 
9'6" 

12'0" 
14'4" 

x 5'0" 
x 6 '4 " 
x 8'0 " 
x 9'6 " 

With a len s of 8c m foca l lengt h : 
Screen distanc e o f 10' wil l giv e 

13' 
16' 
20' 

a pictur e size of 4'6" 
6'0" 
7'6" 
9'0" 

x 3'0 " 
x 4'0 " 
x 5'0 " 
x 6'0 " 

Audience number s i n relatio n t o scree n siz e an d seatin g 

Overhead projectio n (10 " x  10 " transparencies ) 

Screen widt h 
5'0" 
5'10" 
7'0" 

Seating Are a 
20' x  17 ' (34 0 s q ft ) 
24' x  20 ' (48 2 s q ft ) 
30' x  22 ' (65 4 s q ft ) 

Practical Seatin g 
50 
75 
100 



Genera l guid e fo r seatin g positionin g i n re la t io n t o sc ree n 

No pe rso n t o b e n e a r e r tha n twic e th e sc 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 guideline 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 dis tanc e fo r maximu m legibil i t y coul d b e take n 
as bein g a  symbo l (e i the r drawin g o r le t ter ing ) o f 1 " hig h fo r 
each 30'  o f projecte d dis 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  dis tanc e o f 60'  th e eigh t o f a 
projected 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 ea r an d 
well defined . 

When p repar 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 ing , 
the dis 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 . 

Sequential s tep s i n th e p repara t io n o f mater ia l 

1. Determin e th e mai n an d subsidiar y purpose 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 associat io n wit h 
the spoke n commentar y 

3 . P r e p a r e visua l image s 
4 . Ar rang 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 equ i r e g r e a t e r 
emphas i s . 

Important fact s i n presentatio n 

1. Al l v isua l mate r ia l shoul d b e o f th e same , goo d qualit y 
2 . Spoke n commentar y shoul d b e c lea 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 profess 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 resen ta t ion . Quest ion s 
in terposed i n th e cours e o f a  de l iver y requi r in g sequen -
t ial p resen ta t io n o f idea s i n buildin g u p a  reasone d cas e 
could b e d i s t r ac t ing . O n th e othe r hand , th e speake r ma y 
wish t o hav e activ e audienc e par t ic 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 ic 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 . 
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Commonwealth Scienc e Counci l Communicatio n Technique s Worksho p 

THE SCIENTIS T AN D THE GENERA L PUBLI C 

N H arman 

Introduction 

All effectiv e communicatio n depend s o n a  clea r preliminar y 
definition o f thre e things : 

F i r s t , an d mos t important , th e communicato r mus t defin e wha t 
he wishe s t o communicate , roaster  th e subject , an d eliminat e 
the inessential . Nothin g i s a s confusing , o r a s irr i tat ing , 
to a n audienc e tha n th e introductio n o f irrelevan t matter . 

Second, th e communicato r mus t defin e hi s audience . A 
similar messag e ma y nee d t o b e couche d i n ver y differen t 
terms fo r effectiv e communicatio n to , fo r example , a  grou p 
of scientifi c r e sea rche r s , a  pane l o f civi l servic e admin -
i s t ra to rs , an d a  newspaper' s genera l r eade r s . 

Third, th e communicato r mus t defin e th e mean s a t hi s disposa l 
for conveyin g a  message . A  c lass- room o r a  radi o ma y b e 
equally useful , bu t th e technique s t o b e use d i n eac h ar e neces -
sarily different . 

The mas s medi a 

Scientists an d scientifi c administrator s hav e a n undoubte d 
duty t o explai n thei r activitie s t o th e genera l public . 
Whether a s taxpayer s o r a s customers , i t i s th e genera l 
public tha t pay s fo r thos e activities . Scienc e ofte n seem s 
difficult, obscure , eve n irrelevan t t o th e dail y live s o f 
ordinary people . Scientists , i f the y wis h t o secur e th e 
necessary materia l an d mora l (an d eve n political ) backin g fo r 
what the y do , mus t tr y t o brea k dow n th e bar r ie r s o f incom -
prehension. Willing , constructiv e an d fran k cooperatio n 
with th e newspapers , radi o an d televisio n ar e th e onl y 
effective method s o f achievin g this . 

The "mas s media " mus t alway s b e respecte d -  i f onl y becaus e 
the "mass " tha t read s newspapers , listen s t o radi o o r watche s 
television include s a  larg e numbe r o f specialize d audiences . 
Political leaders , civi l servant s an d specialist s i n othe r 
disciplines ge t fro m th e mas s medi a mos t o r al l o f thei r 
information abou t subject s outsid e thei r speciality . Th e mas s 
media ar e trul y democratic : the y includ e i n thei r variou s 
audiences everybod y yo u nee d t o spea k to . 
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There a r e specia l difficultie s fo r a  scient is t wishin g t o 
communicate wit h th e genera l publ ic . F i r s t , h e mus t no t 
assume tha t hi s audienc e unders tand s o r eve n sympathise s 
with wha t h e i s tryin g t o do . H e mus t r ea l i s e tha t hi s 
subject i s s t rang e an d remote , an d t r y t o r e la t e i t t o th e 
i n t e r e s t s o f o rd inar y c i t izen s withi n hi s socie ty . Second , 
he wil l almos t alway s hav e t o wor k closel y wit h a  specia l is t 
in communication s -  a  p roduce r o r r e p o r t e r o r in terviewe r -
whose jo b i t i s t o hel p conve y a  messag e whic h h e probabl y 
does no t himsel f unders tan d (althoug h h e may , unfortunately , 
believe tha t h e does ) . 

F u r t h e r m o r e , th e requi rement s o f th e p r e s s , radi o an d T V 
may impos e a n additiona l administrat iv e burde n o n th e o rgan -
i s e r s o f scientifi c even t s . Advanc e informatio n mus t b e 
provided i n suc h a  wa y a s t o stimulat e th e in te res t o f ed i to r s 
and programm e p l a n n e r s . P r e s s r e l e a s e s mus t b e mad e 
available promptl y a t th e conclusio n o f an y meetin g o r brief -
ing. An d bus y sc ien t i s t s an d adminis t ra tor s mus t b e 
p r e p a r e d patientl y t o mee t th e sometime s unplanne d an d d i s -
organised requi rement s of  th e p r e s s . 

Contacts wit h th e medi a 

When plannin g scientifi c meet ings , o r announcin g scientifi c 
schemes fo r developments , o r g a n i s e r s an d adminis t ra tor s 
should a t a n ea r l y stag e conside r whethe r th e publi c ma y b e 
in t e re s t ed . I f i t i s though t the y ma y be , advanc e notic e 
should b e give n t o th e appropr ia t e newspape r o r b roadcas t -
ing organ iza t ions , an d a  membe r o f th e organis in g tea m 
should b e designate d a s spokesman . I f ed i tor s o r c o r r e s p o n -
dents e x p r e s s a n i n t e r e s t , i t i s ofte n highl y worthwhil e 
inviting th e re levan t pe r so n beforehan d fo r a  backgroun d chat , 
at whic h som e groundwor k o f informatio n ca n b e lai d an d 
friendly contact s es tab l i shed . New s cor respondent s nee d 
n e w s , no t fina l r e p o r t s an d officia l documents . The y wil l 
wish t o announc e th e re levan t even t a s o r befor e i t happens . 
They wil l wis h t o announc e i t s conclusio n a s soo n a s i t ends . 

Journa l i s t s a r e ofte n ignoran t i n specia l is t f i e lds . I f the y a r e 
not helped , the y wil l make mi s t akes. I f helped , the y wil l ge t i t 
r i gh t , an d gettin g i t r igh t i s wha t the y wan t t o do . 

P r e s s r e l e a s e s 

Good scienc e p r e s s r e l e a s e s a r e wr i t te n wit h th e p r e s s i n mind , 
and designe d t o provid e non-exper t journa l i s t s wit h th e ra w 
mater ia l fo r a n informe d s t o ry . Ba d scienc e p r e s s r e l e a s e s 
a r e wri t te n fo r th e w r i t e r ' s f e l low-sc ien t i s t s , an d designe d a s 
adminis t ra t ive r e p o r t s o n hi s work . 

Include i n p r e s s r e l e a s e s a n a c c u r a t e , i f simplified , accoun t 
of th e conclusion s o f th e even t o r developmen t bein g 
desc r ibed . Includ e th e name s o f th e mai n cont r ibutor s t o th e 
new development ; includ e th e name s o f th e governmenta l o r 
public f igure s wh o hav e attende d o r spoke n a t th e re levan t 
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ceremonies (openin g an d closin g ce remonies , layin g o f 
foundation s tones , et c .  ) 

Exclude fro m p r e s s r e l e a s e s lon g h i s to r i ca l account s o f unde r -
lying developments . Exclud e polit e acknowledgement s o f 
s e r v i c e s r e n d e r e d : exclud e l i s t s o f name s o f pass iv e p a r t i c i -
p a n t s . Exc lude , abov e a l l , anythin g tha t sound s l ik e self -
aggrandisement b y th e o r g a n i s e r s . 

T r y t o te l l th e t r u t h , a s simpl y a s th e t r u t h ca n b e tol d withou t 
d i s to r t ion . 

P r e s s conference s 

Journal i s t s nee d t o unders tan d th e significanc e o f th e even t 
they a r e repor t in g on . The y a r e ofte n ve r y goo d a t findin g 
out i n genera l t e rm s wha t ha s happened : the y nee d t o kno w 
i ts s ignif icance , an d t o fin d way s o f makin g i t in teres t in g t o 
the i r r e a d e r s . P r e s s conference s a r e mos t valuabl e t o th e 
p r e s s a s a n opportunit y t o pu t ques t ions . Th e idea l p r e s s 
conference s t a r t s wit h a  ve r y brie f statemen t fro m i t s 
chai rman, an d i s the n opene d fo r quest ion s a s soo n a s 
pos s ib l e . Journal i s t s kno w wha t the y nee d t o kno w be t te r 
than non- journa l i s t s .  Th e p r e s s conferenc e i s the i r chanc e 
to fin d i t out . 

As muc h backgroun d mater ia l a s poss ib l e shoul d b e provide d 
in advanc e o f a  p r e s s conference , i n wr i t te n form . I f radi o 
and T V hav e specia l requi rement s i n converin g a  p r e s s con -
ference (fo r example , placin g o f microphone s o r r e c o r d e r s , 
l ight ing, a r rangemen t o f th e backgroun d fo r p i c t u r e s , e t c . ) 
they shoul d b e me t i n advance , i n consultatio n wit h th e 
re levant r e p o r t e r s . R e p o r t e r s kno w wha t the y need : 
sc ien t i s t s wh o wis h t o conve y a  messag e shoul d consul t them . 

P r e s s conference s shoul d b e planne d fo r th e convenienc e no t 
of pa r t i c ipan t s , bu t o f j o u r n a l i s t s . Punctual i ty , reasonabl e 
comfort an d audibilit y a r e e s s e n t i a l . Journal is t s alway s fac e 
the proble m o f dead l ines : a  new s b roadcas t se t fo r 6  p . m . 
cannot tak e not e o f a  p r e s s conferenc e hel d a t 5 . 4 5 : a  weekl y 
journal publishe d o n Fr ida y wil l nee d i t s cop y o n Wednesday . 
It i s a  p r e s s off icer ' s jo b t o a sce r t a i n thes e need s o f th e 
p r e s s , an d t o satisf y the m a s fa r a s reasonabl y poss ib l e . 

Newspaper in terv iew s 

Granting a n intervie w t o a  newspape r journal is t i s a  cooper -
ative v e n t u r e : th e a r t i c l e wil l b e goo d i f th e journal is t an d 
his subjec t ag re e o r th e fina l m e s s a g e , an d ba d i f the y d i s -
a g r e e . S u c c e s s demand s th e const ruct iv e par t ic ipat io n o f 
the interviewe e a s wel l a s o f th e in t e rv i ewer . I f grantin g 
an in te rv iew , t r y t o a sce r t a i n wha t th e in te rv iewe r wan ts , 
and tactfull y s t ee r hi m int o wantin g th e r igh t thing . In te r -
v iewers a r e spec ia l i s t s to o -  specia l is t i n communications . 
They ca n hel p yo u t o ge t you r messag e a c r o s s , bu t onl y i f 
you hel p them . 

5.3 



Newspapermen everywher e a r e use d t o th e conventio n tha t 
some thing s ma y b e sai d "of f th e r e c o r d " , an d o ther s fo r 
quotation. Som e newspaperme n 'everywher e d o no t obs e rve , 
or misunders tand , th e convention . Interviewee s shoul d 
c lea r ly g ra s p th e r u l e s o f thi s game , an d mak e reasonabl e 
judgements abou t th e exten t t o whic h journa l i s t s ca n b e take n 
into the i r confidence . 

It i s ofte n extremel y usefu l t o provid e journa l i s t s wit h back -
ground mater ia l explainin g th e ful l contex t o f a  development , 
even i f th i s i s no t t o b e p r in ted . A  journal is t i s l ikel y t o b e 
favourably impresse d b y f rankness , an d need s al l th e hel p h e 
can ge t i f h e i s t o giv e a  ful l an d fai r accoun t t o hi s r e a d e r s . 

New spaper fea ture s 

In newspape r featur e a r t i c l e s o n scientifi c sub jec t s , inform -
ation i s conveye d no t d i rec t l y b y th e informan t bu t throug h th e 
medium o f a  profess iona l newspape r w r i t e r . Th e wr i t e r wil l 
need al l poss ibl e he lp , includin g th e provisio n o f p repa re d 
graphic mater ia l wher e ava i lab le . Bu t h e ha s hi s ow n jo b t o 
do , an d hi s ow n audienc e t o a d d r e s s . Th e c ruc ia l cons ide r -
ation fo r a  scient is t hopin g t o communicat e wit h th e publi c b y 
providing mater ia l fo r a  featur e i s r e spec t fo r th e jo b tha t th e 
f ea tu re -wr i t e r i s tackl ing : a  jo b essent ia l l y o f popularisat io n 

It i s vita l fo r th e pe rso n providin g informatio n fo r a  f ea tu re -
w r i t e r t o kno w fairl y c lea r l y wha t audienc e i s aime d a t . A 
science w r i t e r , fo r i n s t ance , wil l nee d a  differen t degre e o f 
information fro m a  farmin g w r i t e r o r a  woman' s pag e w r i t e r . 
It i s wort h th e in te rv iewee ' s tim e askin g th e w r i t e r t o defin e 
his need s a s c l ea r l y a s poss ib l e : th i s ca n hel p to  c l ea r u p 
misunders tand ings . 

Radio in terv iew s 

The e s senc e o f succes s o n radi o i s c l a r i t y , b rev i ty , an d a  r e s -
pect fo r th e aud ience . Tha t audience , o f c o u r s e , canno t b e 
assumed t o hav e an y pre-knowledg e o f th e subjec t o f th e i n t e r -
v iew. S o a  specia l effor t i s neede d t o thin k c lear l y an d simpl y 
about th e purpos e o f th e in te r ivew , whic h i s no t t o tu r n peopl e 
into sc ien t i s t s bu t t o te l l the m wha t th e subjec t i s an d wh y i t 
i s i n t e re s t ing , importan t an d r e l evan t . 

The bes t learnin g techniqu e fo r sc ient i s t s i s fo r tw o o r mor e 
of the m t o intervie w eac h othe r o n t ape , an d t o pla y bac k th e 
r e s u l t . Thi s ca n hel p mak e c l ea r tha t interviewing , a s wel l 
a s bein g in terviewed , i s a  craf t : tha t th e d i rec t an d c lea r 
quest ion, fa r fro m bein g abrup t o r host i l e t o th e in te rv iewee , 
i s ofte n a  valuabl e wa y o f el ici t in g th e n e c e s s a r y brief , c l ea r 
a n s w e r . 

The bes t defenc e agains t misquotatio n o n r a d i o , an d th e bes t 
method o f speakin g d i rec t t o th e genera l publ ic , i s c r i s p an d 
effective u s e o f th e radi o in te rv iew . Thi s i s especial l y t ru e 
in developin g c o u n t r i e s , wher e T V an d newspaper s a r e ofte n 
available onl y i n th e urba n c e n t r e s . 
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Radio talk s 

If invite d t o giv e a  formal , scr ip te d tal k o n r ad io , sc ien t i s t s 
and admin is t ra to r s mus t no t imagin e the y ca n simpl y re l y on 
l ec tu re note s tha t the y us e fo r address in g highl y educate d 
aud iences . P la in , d i rec t an d colloquia l speec h i s e s s e n t i a l . 
S c r i p t s mus t b e r ea d s o a s t o soun d a s thoug h th e r e a d e r i s 
ta lking, no t r ead ing . Th e craf t o f writ in g an d o f readin g 
rad io sc r ip t s ca n bes t b e learn t b y doing : wri t in g you r ow n 
scr ip t o n a  subjec t o f you r choice , r e a d i t t o a  tap e r e c o r d e r , 
play i t bac k -  an d nex t tim e yo u wil l d o better. 1 

TV in terv iew s 

T h e r e a r e tw o likel y format s fo r th e sor t o f T V interview s 
par t i c ipan ts ma y b e aske d t o g ive . On e i s th e quic k intervie w 
- th e "doo r s t eppe r " , T V me n cal l i t -  o n th e wa y i n o r ou t o f 
a meeting . I f thi s seem s l ikely , th e in terviewe e shoul d 
p r e p a r e i n hi s min d a  quic k two-sentenc e summin g u p o f wha t 
he want s t o say , an d sa y i t mor e o r l e s s r e g a r d l e s s o f th e 
question put . 

The studi o intervie w i s a  s lowe r an d mor e labor iou s p r o c e s s . 
It i s almos t alway s poss ib l e t o agre e i n advanc e wit h th e 
in te rv iewer th e l ikel y shap e an d sequenc e o f h i s ques t ions . 
But i t i s importan t t o avoi d to o detai le d r e h e a r s a l , fo r fea r o f 
seeming pa t an d gl ib . Neve r sa y -  a s T V in terv iewee s s o 
often do : "A s I  wa s jus t saying" , r e f e r r i n g t o somethin g tha t 
v iewers hav e no t seen . Alway s spea k d i rec t t o th e in te r -
v i e w e r : neve r spea k d i rec t t o a  camera , un les s b y a g r e e -
ment wit h th e studi o d i r e c t o r . Alway s r e s p e c t th e audience . 
If th e studi o l ight s a r e i n you r e y e s , objec t befor e th e 
in t e rv iew s t a r t s . 

It i s importan t fo r in terviewee s t o kno w i n advanc e wha t 
technique wil l b e use d fo r th e in te rv iew . Tw o method s o f 
record ing in terview s a r e cur ren t l y i n commo n u s e : b y 
e lec t ronic c a m e r a s , an d b y fil m c a m e r a s . Th e us e o f on e o r 
other wil l depen d on  th e physica l r e s o u r c e s availabl e t o th e 
re levant broadcas t in g organiza t ion . 

In terviewees shoul d alway s as k whethe r the y a r e bein g in t e r -
viewed o n film , whic h mean s tha t wha t the y sa y ca n b e easi l y 
edi ted: o r o n videotape , whic h mean s e lec t ronica l l y fo r l a te r 
t r ansmiss ion : o r l ive , whic h mean s b y e lec t roni c camera s tha t 
t ransmit the i r e lec t roni c image s d i rec t ove r th e a i r . In te r -
viewees shoul d invariabl y a sk , i n advance , ho w lon g the y a r e 
allotted t o sa y wha t the y wan t t o say : a  one-minut e intervie w 
for a  new s programm e i s ver y muc h sha rpe r an d mor e concen -
t ra ted tha n a  15-minut e intervie w fo r a  magazin e programme , 
and th e interviewe e shoul d no t b e shy  abou t findin g ou t jus t 
what h e i s lettin g himsel f i n for , an d p repar in g hi s answer s 
accordingly . 

A successfu l intervie w i s wha t th e in terv iewe r wants , a s wel l 
a s th e in te rv iewee : al l in te rv iewer s wan t t o cooperat e wit h 
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the i r subjec ts , an d are  gla d t o giv e advic e bot h o n th e for m 
and o n th e conten t o f th e in terv iew . 

TV talk s 

In additio n t o th e genera l cons idera t ion s fo r radi o ta lk s (se e 
above), T V ta lk s r equ i r e specia l techniques . Alway s tal k 
to th e camer a a s i f i t wer e a  frien d o n th e othe r sid e o f th e 
t ab l e . Neve r fee l sh y o f consultin g a  s c r ip t . D o no t bo b 
your hea d u p an d dow n betwee n scr ip t an d camera . Kee p 
s t i l l : al l g e s t u r e s an d gr imace s a r e magnifie d by  th e camera . 

TV studio s ma y (i f luxuriousl y equipped ) offe r th e facilit y o f 
a "prompter " machine . Thi s ca n tak e th e for m o f l a rg e 
c a r d s containin g leadin g idea s fo r a  s c r i p t , hel d u p belo w th e 
camera b y a  studi o a s s i s t a n t . Thi s devic e i s unneces sa ry : 
if i t i s offered , refus e i t an d mak e n o sec re t o f readin g fro m 
a scr ip t o n a  l e c t e r n . 

Autocue o r Te lePrompte r machine s a r e device s whereb y a 
p r e p a r e d scr ip t i s projecte d fro m a  ligh t sourc e ont o a  c lea r 
g lass s c ree n d i rec t l y betwee n th e speake r an d th e len s o f th e 
camera h e i s talkin g t o . Usin g thes e dev ices , i f offered , i s 
tempting bu t de lus ive . Unles s yo u hav e a  lo t o f exper ienc e 
in the i r u s e , p re fe r a  scr ip t o n a  l e c t e r n . 

Graphics an d visua l aid s ca n b e helpfu l i n th e presenta t io n o n 
television o f comple x information . Bu t mos t televisio n 
r e c e i v e r s everywher e a r e improperl y adjusted , an d sho w a 
b lu r r ed image . Onl y ve r y brigh t an d c lea r image s wil l b e 
c l ea r ly r ece ived . I n p repa r in g visua l a id s fo r TV , i t i s 
e s sen t i a l t o fin d ou t no t onl y whethe r t ransmiss io n i s i n 
co lour , bu t whethe r mos t potentia l v iewer s hav e colou r 
r e c e i v e r s . (I n Br i t a in , fo r example , r e s e a r c h ha s show n 
that 9 0 percen t o f v iewer s o f Ope n Universi t y p rogrammes , 
t ransmit ted i n co lour , a r e viewe d o n black-and-whit e 
r e c e i v e r s : mos t colou r image s a r e wasted) . I n p repar in g 
graphic mater ia l fo r TV , alway s wor k closel y wit h a 
specia l i s t T V produce r wh o wil l kno w wha t mater ia l wil l 
"work" o n TV . 
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THE PRINTE D WOR D 

D J  Plum b 

Introduction 

I r r e spec t i ve o f th e valu e o f th e communication , al l pr inte d 
mat ter ca n b e divide d int o tw o definit e a r e a s . Th e f i rs t 
r e q u i r e s l i t t l e o r n o r e a d e r par t ic ipat io n an d i s judge d 
pure ly upo n th e need s o f th e r e a d e r -  choic e o f newspaper , 
au thor , subjec t in te res t e tc . Th e secon d i n whic h th e 
r e a d e r o r u s e r o f th e pr in te d mater ia l ha s demand s mad e 
upon hi m i n th e for m o f makin g a  decis io n base d upo n th e 
information, givin g asked-fo r informatio n o r performin g a 
function an d actin g o n give n i n s t ruc t i ons . I n th e secon d a r e a 
legibi l i ty , comprehensio n an d presen ta t io n a r e th e mai n 
conce rn . 

We a r e a l l subjecte d i n on e wa y o r anothe r t o pr in te d mater ia l 
that r e q u i r e s actio n o n ou r p a r t , fro m completin g a  ta x r e t u r n , 
taking a n examinatio n o r attemptin g t o cons t ruc t a  mode l fro m a 
kit o f p a r t s , an d hav e foun d tha t th e spee d a t whic h th e jo b i s 
completed, o r th e succes s o r fai lur e fro m actin g upo n wri t te n 
i n s t r u c t i o n s , i s dependen t o n th e wa y tha t th e chose n word s o r 
ins t ruc t ions we r e p r e s e n t e d , e i the r wit h o r withou t i l lus t ra t iv e 
a i d s . 

T h e r e a r e application s wher e th e v isua l d ispla y o f word s tha t 
demand posi t iv e actio n o n th e p a r t o f th e r e a d e r fal l outsid e th e 
a r e a o f pr in te d m a t t e r . Motorwa y signin g sys t ems , warnin g 
and informativ e not ice s etc . a r e suc h example s an d have , i n 
addition t o th e factor s o f legib i l i ty , comprehensio n an d p r e s e n t -
ation th e ne w fac tor s o f Tim e an d Distanc e i n achievin g 
communication e f fec t iveness . 

These ne w f a c t o r s , whic h a r e no t c r i t i c a l i n norma l wor d 
p r e s e n t a t i o n , dictat e tha t p resen ta t io n o f th e legibl e an d 
comprehensive p a r t s i s c r i t i c a l i n a n applicatio n wher e the r e 
may b e n o allowanc e mad e fo r misunderstandin g o n th e pa r t o f 
the r e a d e r . 

Design Objective s 

A resum e o f th e chie f a t t r ibu te s o f pr inte d mater ia l tha t i s 
intended a s th e sol e mean s o f communication , no t supporte d 
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by spoke n commentar y o r i l lus t ra t iv e promptin g an d ins t ruc t -
ion, woul d rea d a s follows : 
1. It s abili t y t o giv e informatio n accura te l y an d concisel y 
2 . It s abil i t y t o possibl y see k informatio n 
3 . It s abilit y t o collec t tha t information , an d 
4 . Its  abil i t y t o allo w eas y r e t r i e v a l o f th e sough t an d 

collected information . 

In othe r w o r d s , communicatio n ca n sometime s b e a  two-wa y 
p r o c e s s . 

The succes s o f communicatio n b y th e pr inte d wor d coul d b e 
placed upo n t h r e e f a c t o r s : 

1. Th e us e o f common-sens e whe n const ruct in g th e word s o f 
communication 

2 . Th e abili t y o f th e wr i t e r o r communicato r t o vie w a 
specia l is t subjec t throug h th e eye s o f a  non-spec ia l i s t , 
i l l i t e ra te o r semi- i l l i t e ra t e r e a d e r , an d 

3 . Th e abilit y o f th e wr i t e r o r des igne r t o p resen t th e 
wri t ten informatio n i n suc h a  manne r a s t o enhanc e an d 
pred ic t i t s ef fec t iveness . 

Together wit h thes e factor s mus t b e pu t th e understandin g o f 
production technique s whe n applie d t o th e financia l r e s o u r c e s 
ava i lab le . 

The choic e o f t y p e - s i z e , fo r example , ca n b e determine d b y 
severa l fac tor s including : 

1. Th e amoun t o f tex t t o b e se t 
2 . Th e amoun t o f spac e availabl e o n th e pag e fo r th e tex t 
3 . Th e norma l lightin g condition s i n whic h th e mater ia l i s 

meant t o b e r e a d . Fo r ins tance , i f i t i s t o b e r ea d i n 
na tura l lightin g the n a  smalle r type-s iz e i s use d tha n i f 
r e ad a s , say , a n instruct io n o r maintenanc e manua l unde r 
a t r a c t o r o r dow n a  min e i n poo r lightin g condition s 

4. Th e dis tanc e a t whic h th e mater ia l i s mean t t o b e r e a d . 
If i t wer e a  pos te r o r explanator y wal l d iagram , the n a 
l a r g e r type - s i z e woul d b e use d tha n i f i t wer e a  piec e o f 
hand-held mater ia l intende d fo r us e a t norma l ey e leve l 
and dis tanc e 

5 . Th e ag e o r educationa l s ta tu s o f th e r e a d e r . Chi ldren , 
semi- i l l i t e ra te o r ol d peopl e ma y fin d difficult y i n r e a d -
ing s o th e e a s i e r i t ca n b e mad e th e b e t t e r , an d on e 
would us e a  l a r g e r type-s iz e tha n tha t employe d fo r th e 
educated r e a d e r i n ful l comman d o f hi s o r he r sensor y 
p o w e r s . 

All productio n technique s ca n b e chose n b y determinin g th e 
fac tors o f u s e , togethe r wit h th e financ e allotte d fo r product -
ion an d th e availabil i t y o f th e technique . 
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General Guideline s 

It ha s bee n mentione d tha t common-sens e i s a  prim e facto r i n 
the constructio n o f th e writte n word . A n extensio n o f thi s 
common-sense coul d b e i n th e for m o f definin g one' s ow n 
ability i n th e variou s area s o f desig n an d production , an d a 
rational loo k a t al l th e factor s governin g th e presentatio n o f 
information ca n b e see n a s bein g par t o f this . A  check lis t 
of thes e factor s enable s yo u t o structur e bot h th e desig n an d 
production mor e effectively , an d migh t rea d a s follows : 

Type o f publicatio n : Book 
Booklet /Leafle t 
Poster 
Other 

Type o f information : Statistica l tex t 
Statistical diagra m 
Explanatory tex t 
Explanatory diagra m 
General informatio n 

Type o f text : Informative 
Technical (eithe r statistica l o r explanatory ) 
General 

Type o f illustration : Objectiv e 
Symbolic 
Abstract 

Type o f reader : Illiterat e (reade r i n thi s cas e mean s user ) 
Semi-liter ate 
Literate 
General 

Location o f reader : Rura l 
Urban 
General 

Age o f reader : 5-1 5 
15-60 
60+ 
General 

Supporting material : I s othe r informatio n t o b e use d i n conjunct -
ion wit h th e publicatio n (printe d o r verbal) ? 

Distribution: 

Retrieval: 

How i s th e publicatio n t o b e distributed ? 
By mai l 
By hand t o th e reade r 
Collected b y th e reade r 
Other 

Does th e publicatio n see k informatio n fro m 
the reader , an d ho w i s thi s gathere d 
information retrieved ? 

Resources: What resources , creative , productio n o r 
financial ar e available ? 
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Each on e o f th e above , o r an y othe r facto r containe d i n a 
check lis t r e q u i r e s a  select iv e decisio n which , whe n made , 
will provid e th e basi s o n whic h desig n an d productio n ca n b e 
implemented, e i the r wit h o r withou t professiona l a s s i s t a n c e . 

Product ion o f th e pr inte d wor d 

The firs t requiremen t i n th e productio n of  th e printe d wor d i s 
the mean s b y whic h th e individua l c h a r a c t e r s o r l e t t e r s i n th e 
word a r e assemble d read y fo r pr in t ing . 

The technique s fo r l e t t e r - a s sembl y o r type-se t t in g ca n b e 
basical ly broke n dow n int o fou r a r e a s : 

Hand composition , whic h indicate s th e manua l placin g i n 
position o f thes e individua l l e t t e r s . Th e moder n tech -
nique hard l y v a r i e s i n pr incipl e fro m th e inventio n o f 
moveable typ e i n abou t 1440 . Eac h le t t e r i s a n indivi -
dually cas t piec e o f a  lea d allo y whic h b e a r s th e c h a r a c -
t e r i s t i c s o f th e l e t t e r i n r e v e r s e , s o tha t whe n pr inte d 
it appea r s c o r r e c t an d th e r igh t wa y round . 
Mechanical compositio n i n whic h th e l e t t e r s a r e a s sem -
bled e i the r in  complet e l ine s o f typ e (Linotype ) o r a s 
individual l e t t e r s mad e u p a s l ine s (Monotype) . Lik e 
hand composition , mechanica l l e t t e r -assembl y i s base d 
upon ho t meta l . 
Photo-composit ion Thi s metho d i s use d increasingl y a s 
an a l ternat iv e t o ho t meta l an d i s pr imari l y a  photogra -
phic technique . Th e individua l l e t t e r s a r e place d i n 
position o n a  negativ e matri x an d e i the r by  manua l 
select ion o r b y usin g a  keyboard , a r e posit ione d betwee n 
a l igh t - sourc e an d photographi c pape r whic h i s the n 
exposed t o giv e th e images . A  unique aspec t o f photo -
composition i s tha t i t i s no t limite d t o th e fixe d s ize s tha t 
a r e use d i n ho t meta l , an d althoug h usin g th e sam e siz e 
r anges a s tha t method , ca n complemen t thes e wit h in te r -
mediate s i ze s t o sui t ce r ta i n appl ica t ions . Th e abilit y 
to d i s tor t l e t t e r s an d spacin g i s a ls o uniqu e t o thi s method . 
Capable o f v e r y fas t set t in g speeds , photo-compositio n 
can b e use d fo r a  va r ie t y o f appl ica t ions . 
Cold Settin g An y metho d othe r tha n th e above , especial l y 
those whic h depen d upo n th e us e o f manua l o r e l ec t r i c 
t ypewr i t e r s o r th e IB M composin g syste m a r e classif ie d 
under th i s heading . Th e advantag e o f thi s metho d i s i n 
the fac t tha t type-se t t in g ca n b e supplie d b y th e ordinar y 
office typewr i te r an d typis t withou t r e so r t in g t o spec ia l -
is t an d costl y ski l l s an d equipment . Th e operat in g o f th e 
IBM unit s r e q u i r e s som e t ra in ing , an d th e resul t in g type -
sett ing ca n b e compare d wit h tha t obtaine d b y th e mor e 
t radi t ional methods . I n th e majorit y o f applicat ion s wher e 
speed an d econom y a r e th e mai n l imitation , thi s metho d i s 
idea l , provide d tha t l imitation s regard in g t y p e - s i z e , styl e 
and the i r us e i s worke d t o an d th e skil l o f th e typis t i s no t 
overes t imated . 
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Tabula r mat te r se t b y conventiona l typewr i te r 

'KODAK' COLOU R FIL M 
AND SIZE S AVAILABL E 

'Kodachrome' I I fo r Dayligh t 

'Kodachrome' I I , Type A 

'Kodachrome-X' 

'Ektachrome-X' 

135,828 

135 

126,135 

METER 
SETTINGS 

AND 
LIGHTING 
BALANCE 
Daylight 
ASA 2 5 

Photoflood 
ASA 40 

Daylight 
ASA 6 k 

Daylight 
(Process E-4 ) 126,135,127,120/62 0 AS A 64 

The sam e cop y se t b y a n IB M composin g uni t 

'KODAK' Colour Fil m 
and Sizes Available 

'Kodachrome' I I fo r Dayligh t 
135,828 

'Kodachrome' I l Typ e A 
135 

'Kodachrome-X' 
126,135 

'Ektachrome-X' 
(Process E-4 ) 126,135,127,120/62 0 

Meter 
Settings 

and 
Lighting 
Balance 

Daylight 
ASA 2 5 

Photoflood 
ASA 4 0 

Daylight 
ASA 6 4 

Daylight 
ASA 6 4 

Hot meta l typ e sett ing showin g heading s an d sub-headin g s 
National Youth Orchestr a of Grea t Britai n 

Rimsky - Korsakov 

The Russian Easter Festival 
Overture Op 36 

Rimsky-Korsakov remained, for much of his 
life, unsatisfied by the dogma of the Russian 
Orthodox Church, and found himself more 
attracted by ancient Slav paganism and by 
mysticism. But in 1888 he attended Easter 
morning service in St Petersburg, and was so 
impressed by its colourful nature that he 
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Elements o f th e pr in te d wor d 

About a  q u a r t e r o f th e wor ld ' s populatio n ha s learne d t o mak e 
itself understoo d wit h th e symbols , o r l e t t e r s , o f th e Lati n 
a lphabet . Som e ca n deciphe r i t e a s i l y , o the r s fin d i t mor e 
difficult. L e t t e r s a r e th e individua l p a r t s o f th e alphabet , 
and th e bas i c shape s o f thes e l e t t e r s canno t chang e an d thei r 
function i s fixed . Var ia t ion s o f thes e bas i c shape s hav e bee n 
made however , an d a r e use d a s aid s t o comprehensio n an d 
should b e cons idere d a s jus t a s muc h a  pa r t o f th e communi -
cation facto r a s th e word s tha t mak e u p th e message . Thes e 
va r ia t ions a r e availabl e i n th e shape , s i z e , weight , widt h an d 
slope o f th e s tandar d l e t t e r , eac h ha s i t s us e an d eac h ca n b e 
misused . 

Spaces tha t appea r betwee n eac h l e t t e r i s automaticall y 
provided i n al l system s o f composition , bu t i n photo-se t t ing , 
these ca n b e var ie d t o sui t th e tex t . 

Type- faces a r e dist inguishe d i n tw o forms : thos e wit h en d 
l ines ( se r i f s ) an d thos e withou t (san s serif ) an d ther e i s a 
l a rge select io n o f type-s ty l e i n bot h forms . Usuall y books , 
leaflets an d an y pr inte d mater ia l tha t i s intende d fo r contin -
uous readin g a t norma l ey e leve l an d dis tanc e a r e se t i n th e 
ser i f ied for m whic h i s know n a s 'Roman' . Thi s for m i s 
e a s i e r t o r e a d , especia l l y i n th e la rg e a r e a s o f tex t tha t a r e 
found i n books , a s th e se r i f s ac t a s l e a d e r s ont o th e nex t 
l e t t e r an d word , an d th e ey e t i r e s l e s s ea s i l y . San s seri f 
is mor e suitabl e fo r us e i n technica l an d tabula r ma t t e r . 

Both form s a r e availabl e i n al l th re e system s o f composition , 
although i f a n o rd inar y typewri te r i s u sed , th e l e t t e r for m 
will va r y slightl y fro m tha t use d t o typ e thes e n o t e s . 

Capital l e t t e r s a r e know n a s ' c a p s ' an d smal l l e t t e r s a s 
' lower c a s e ' . 

Measurement Th e uni t o f measuremen t use d i n print in g i s th e 
'point ' abbrevia te d t o ' p t ' . T h e r e a r e tw o poin t system s i n 
u s e , th e Engl i sh /Amer ica n (use d i n Grea t Bri tai n an d th e 
United S ta te s an d a r e a s unde r Br i t i s h o r America n influence ) 
and th e Dido t (abbreviate d a s 'D' ) whic h i s use d i n al l othe r 
a r e a s . 

The poin t (pt ) i tsel f i s approximatel y 1/72" , an d t y p e - s i z e s 
a r e a r r ange d i n singl e poin t increment s fro m 6  t o 12p t fo r 
bookwork an d tex t se t t ing , b y tw o point s fro m 1 2 t o l8p t , b y 
six point s fro m 1 8 t o 48p t an d b y 1 2 point s fro m 4 8 t o 72p t 
for displa y se t t ing . A s a l read y mentioned , photo -
composition, whils t bas ica l l y usin g th e sam e inc rements , ca n 
produce s ize s outsid e thi s scal e fo r specia l r equ i r emen t s . 

Weights an d width s Apar t fro m s i z e , l e t t e r s o f an y on e type -
style a ls o diffe r i n th e graduat ion s o f weigh t an d width . 
Weight indicate s th e var iou s th icknesse s o f s t roke s i n 
re la t ion t o th e heigh t an d space s withi n th e le t te r - for m an d 
is usual l y grade d a s l ight , medium , bol d an d ex t r a bold . 
T h e r e i s n o s tandardizat io n o f thi s weigh t factor , an d a  bol d 
in on e type-s ty l e v a r i e s fro m tha t o f ano ther . 
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Widths a r e th e v e r t i c a l oute r dimension s o f th e l e t t e r s . The y 
a r e i n definit e propor t io n t o th e weigh t o f th e l e t t e r . Man y 
type - s ty le s a r e avai labl e i n onl y on e width , bu t o the r s offe r 
s e v e r a l , including : ex t r a condensed , condensed , expande d 
and ex t r a expanded . 

Slope I n additio n t o uprigh t l e t t e r s , o r thos e whic h a r e a t 
r igh t -ang le s t o th e bas e l i n e , s loped , o r i t a l i c , typ e i s a ls o 
ava i l ab le . L e t t e r s i n i ta l i c slop e i n on e d i rec t io n only . Al l 
type-s ty les contai n a n i ta l i c ve r s io n an d lik e var ia t ion s o f 
weight an d widt h ca n b e u s e d , i n conjunctio n wit h s t anda rd , 
upr ight l e t t e r s , t o gai n emphasi s i n tex t a s wel l a s bein g use d 
where differentiat io n o f cer ta i n a r e a s i s r e q u i r e d . 

The wor d Word s a r e combination s o f singl e l e t t e r , an d a r e 
placed o n th e pag e i n th e o r d e r o f speech , usin g space s t o 
s e p a r a t e individua l w o r d s , on e fro m a n o t h e r . 

A lin e whic h contain s word s an d space s mus t hav e opt ica l 
c o h e r e n c e , i . e . th e word s mus t b e c l ea r l y recognizabl e an d no t 
run int o on e a n o t h e r . C a r e mus t b e take n i n tha t th e spac e 
between word s i s no t to o g rea t s o a s t o disrup t th e flo w o f 
r e a d i n g . A  norma l spac e betwee n word s i s o f a  fixe d s iz e an d 
r e g u l a r l y r e p e a t e d . 

When wor d spacin g fo r l a r g e r t y p e - s i z e s (heading s o f displa y 
set t ing) th e space s ma y hav e t o b e modifie d a s i r r e g u l a r i t i e s i n 
l e t t e r s a t th e en d an d beginnin g o f word s becom e apparen t an d 
r e q u i r e opt ica l spac ing . 

The l in e an d colum n Line s cons i s t o f word s a r r a n g e d on e afte r 
the o t h e r , an d a r e place d on e o n to p o f th e o the r i n a  column , 
with e i the r th e n a t u r a l , bui l t - i n spac e (se t solid ) o r ex t r a spac e 
(leading) i n se r t e d betwee n th e l ine s i n o r d e r tha t a  g r e a t e r 
deg ree o f legibi l i t y i s ach ieved . 

The widt h o f a  colum n i s usua l l y determine d b y th e numbe r o f 
l e t t e r s tha t hav e t o b e accommodated , an d usua l p r a c t i c e i s tha t 
a colum n widt h tha t contain s betwee n 40-6 0 l e t t e r s i s sa t i s fac tor y 
for mos t n e e d s , an d e n s u r e s a  lin e tha t i s no t to o t i r in g t o r ea d 
and allow s th e ey e t o fin d i t s wa y bac k t o th e s t a r t o f th e nex t 
l i n e . 

Lines i n column s ca n b e a r r ange d i n fou r w a y s : 

(1) Justifie d o r se t ful l ou t wit h l ine s f lus h a t bot h th e lef t an d 
r igh t han d sid e o f th e column . Wor d b reak s a t th e en d o f 
l ines a r e hyphenated . 

(2) Unjustifie d -  range d lef t wit h th e l ine s flus h a t th e lef t han d 
side o f th e colum n only . Thes e note s a r e se t i n thi s manne r 
which i s th e usua l styl e fo r offic e t y p e w r i t e r s . 

(3) Unjustifie d -  range d r igh t wit h th e l ine s f lus h a t th e r igh t 
hand sid e o f th e column . Rare l y use d excep t i n ce r t a i n 
t abu la r wor k becaus e o f difficult y i n r e a d i n g . 

(4) Cent re d Th e symmetrica l a r rangemen t o f th e l ine s o n eac h 
s ide o f a  v e r t i c a l a x i s . Thi s typ e o f colum n i s no t suitabl e 
for tex t an d shoul d onl y b e use d i n d isp la y w o r k . 
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Examples o f typ e s ize s an d weight s 

Justified settin g 

Ten member s o f th e staf f o f the 
Division o f Fores t Researc h hav e 
undergone a  three-da y cours e i n 
public speaking . 

It wa s requeste d b y member s 
of th e staf f wh o fel t the y coul d 
benefit fro m som e tuitio n i n the 
art o f communicatin g wit h th e 
public, talkin g t o industr y an d 
special visitors , an d speakin g a t 
seminars an d lecture s an d t o 

Unjustified settin g range d lef t 
By contrast th e remainder o f the book i s 
far mor e successful . Backe d b y table s and 
appendices, thi s gives briefly explici t 
descriptions of nearl y 70 0 species of tree s 
and shrubs , with excellen t colou r photo -
graphs of man y o f these . Inevitabl y th e 
coverage i s selective, and one could quibbl e 
at som e of the choices (e.g. , no Eucalyptus 
microcorys; onl y F.  macrophylla amon g the 
Ficus). However , i n all, this part full y 
justifies th e book's existence . 
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Prin t ing 

Methods o f producin g th e pr in te d imag e suitabl e fo r everyda y 
needs ca n b e define d i n t h r e e dist inc t a r e a s : 
1. L e t t e r p r e s s Th e t radi t iona l metho d o f pr int in g fro m a 

r a i s e d (rel ief ) surfac e fro m ho t meta l t ype - se t t i ng . 
I l lus t ra t ions ca n b e i n th e for m o f l in e block s fo r wor k 
containing soli d o r pur e lin e a r e a s o r half-ton e fo r th e 
reproduct ion o f photograph s o r i l lus t ra t ion s containin g 
var ia t ions i n tone . 

2 . Offse t l i thograph y Base d o n th e pr inc ip l e o f g r e a s e an d 
water no t mixing , a  fla t meta l o r pape r plat e hold s th e 
inked (g rease ) pr int in g a r e a an d th e non-pr int in g a r e a , 
which i s kep t wet , o n th e sam e su r f ace . 
The pr in te d imag e i s t r a n s f e r r e d ont o th e pape r vi a a 
rubbe r offse t r o l l e r . P r e p a r a t i o n fo r l i thograph y i s 
done i n th e for m o f ' a r twork ' whic h i s th e pas t ing-u p o f 
both type-se t t in g an d i l lus t ra t io n i n posit io n read y fo r 
photographic t r an s f e r r i n g ont o th e p l a c e . Type-se t t in g 
can b e e i the r ho t meta l , phot o o r col d composit ion . Thi s 
method i s increas ingl y use d i n th e productio n o f al l 
manner o f pr in te d mater ia l fro m book s an d leaflet s t o 
n e w s p a p e r s . 

3. Sil k s c r e e n A  v e ry quic k an d chea p metho d o f pr int in g 
p o s t e r s , displa y mate r ia l an d othe r publicat ion s no t 
containing smal l s iz e i l lus t ra t ion s o r type - se t t ing . Fin e 
nylon mes h i s s t re tche d ove r a  fram e an d th e non -
print ing a r e a s maske d of f e i the r b y han d o r photograph -
ica l ly . In k i s squeeze d throug h th e open , pr int in g a r e a s 
onto th e p a p e r . 

Calculat ions 

The a r e a r e q u i r e d fo r type-se t t in g or igina l typescr ip t ca n b e 
ca lcu la ted . Type-fac e manufac turer s provid e c h a r t s wit h 
which i t i s poss ib l e t o mak e thes e calculat ion s base d upo n 
the t y p e - s t y l e , type-fac e use d toge the r wit h th e numbe r o f 
l e t t e r s i n th e or ig ina l manuscr ip t an d th e widt h o f colum n t o 
be u s e d . 

Th is p rocedur e i s know n a s 'casting-off ' whe n countin g th e 
number o f l e t t e r s i n th e manuscr ip t an d 'cop y fitting ' whe n 
est imating th e amoun t o f spac e r equ i r e d t o 'fi t th e copy ' . 

It i s suggeste d tha t un les s yo u hav e a  workin g knowledg e o f 
these calculat ion s i t i s lef t t o th e typographe r o r p r i n t e r t o 
work ou t th e exac t a r e a whic h you r cop y wil l r e q u i r e , fo r 
not onl y wil l i t b e difficul t t o l e a r n th e syste m i n th e shor t 
time availabl e a t p r e s e n t , bu t t he r e a r e othe r workin g t e rm s 
such a s ' ems ' an d ' e n s ' tha t coul d caus e confusion . 
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I l lus t ra t ions 

The choic e o f i l lustrat io n an d its  reproductio n a r e sometime s 
paramount i n th e effectivenes s o f communicatio n i n bein g abl e 
to explai n o r demonstrat e on e par t icu la r par t o f th e informatio n 
that woul d otherwis e tak e tim e i n writin g an d possibl y under -
standing . 

Reproduction o f i l lus t ra t ion s i s i n tw o form s -  Lin e an d 
Halftone. 

Line i l lus t ra t ion s a r e , a s th e nam e implies , mad e u p o f soli d 
a r e a s o r l ine s withou t tona l a r e a s . Th e prepara t io n fo r thes e 
i l lus t ra t ions i s i n th e for m o f blac k an d whit e o r ig ina l s , an d 
any ton e tha t ma y b e requ i re d i s introduce d a t thi s stag e a s a 
p r e -p r in t ed a r e a o f dot s o r othe r l inea r device s tha t give s th e 
appearance o f a  ton e o f th e soli d colour . 

Line i l lus t ra t io n develope d fro m a  continuous-ton e origina l 

Half tone s a r e p repa re d fro m continuous-ton e photographi c 
o r ig ina l s , an d i n o r d e r tha t the y ca n b e pr in ted , mus t b e 
rephotographed throug h a  sc ree n tha t b reak s u p th e whol e 
of th e tona l a r e a s int o a  s e r i e s o f dot s tha t p rogress ive l y 
inc rease fro m ver y smal l fo r th e ligh t a r e a s t o l a rg e fo r th e 
dark tones . 
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The siz e o f thes e s c r een s i s base d upo n th e numbe r o f dot s 
to th e inc h . 

Course sc ree n half-ton e i l lus t ra t io n 

It i s importan t tha t th e c o r r e c t sc ree n i s use d on  pape r fo r 
which i t i s sui table , an d wil l avoi d th e los s o f definitio n whic h 
might b e c r i t i ca l i n th e i l lus t ra t ion . 

If financ e allow s onl y th e cheapes t metho d o f productio n wit h 
the cheapes t typ e o f pape r , i t migh t b e wort h consider in g a 
simplification o f th e i l lus t ra t iv e mater ia l i n th e for m o f lin e 
instead o f halfton e provide d tha t th e detai l r equ i re d t o b e 
shown i s no t los t . 

Communicating wit h th e p r in t e r 

So fa r w e hav e onl y deal t wit h outgoin g communicatio n o r tha t 
which ha s a n effec t upo n th e r e a d e r i n th e givin g o f ins t ruc t ions , 
information e t c . The r e i s a ls o communicatio n tha t ha s t o b e mad e 
with th e p r in te r o r whoeve r i s producin g th e ma te r i a l . 

As wit h outgoin g communication , th e informatio n give n t o th e 
p r in t e r mus t b e c l e a r , concis e an d t o th e point . I n th e situatio n 
where yo u a r e dealin g d i rec t wit h th e p r in t e r an d no t relyin g o n 
his desig n s e rv i ce s h e wil l nee d t o kno w th e following : 

1. Siz e o f publicatio n (i n e i the r trimme d o r folde d Imperia l 
s izes o r th e Internationa l 'A'  s i z e s ) , an d th e approximat e 
number o f pages . 

2 . Numbe r o f colour s t o b e used . 
3 . Typ e o f pape r (i f a  choic e i s allowed) . 
4 . Amoun t o f text . 
5 . Numbe r o f i l lus t ra t ion s an d whethe r lin e o r halftone . 
6 . Bindin g o r finishin g requ i remen t s . 
7. Quantit y needed . 

and th e or ig ina l manuscr ip t mus t sho w c lea r l y an y a l tera t ion s t o 
t ex t , word s o r pas sage s t o b e se t i n bold , i tal i c o r an y othe r 
var ia t ion o f type-s ty le . 
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SCIENTIFIC WRITIN G AN D EDITIN G 

P J  Boyl e 

Introduction 

No scientifi c r e s e a r c h i s complete d unti l i t ha s bee n wri t te n 
up s o tha t i t s r e s u l t s ca n b e communicate d t o o t h e r s . Muc h 
of th i s r e s e a r c h wil l b e wri t te n u p fo r publicatio n i n sc ien t i -
fic journa l s an d wil l mak e i t s debu t o n th e worl d scen e i n thi s 
form. Ar t i c le s i n scientifi c journa l s wil l a ls o b e give n notic e 
by on e o r mor e secondar y documentatio n s e r v i c e s an d thu s b e 
brought t o th e notic e o f a  wide r audienc e tha n th e r eade r sh i p 
of th e journa l i n whic h th e a r t i c l e wa s publ ished . 

Sc ien t i s t s ma y b e cal le d o n t o p r e p a r e man y differen t type s o f 
scientific wr i t ing . Thes e ma y includ e t h e s e s an d d i s s e r t a t -
i ons , conventiona l scientifi c a r t i c l e s , monographs , books , 
r e p o r t s , r e s e a r c h proposa l an d applicat ion s fo r r e s e a r c h 
g r a n t s , extensio n l i t e r a t u r e , p rac t i ca l manual s an d technica l 
speci f ica t ions , popula r an d semi-popula r a r t i c l e s . Th e 
range i s wide , bu t th e sam e bas i c p r inc ip le s o f productio n an d 
presen ta t ion appl y t o a l l . 

The involvemen t o f informatio n officer s an d scientifi c admin -
i s t r a t o r s i n scientifi c wri t in g ma y tak e an y o f th e followin g 
forms : 

1. The y ma y themselve s hav e t o wr i t e u p scientifi c mater ia l 
for p resen ta t io n i n summaries , r e p o r t s ( e . g . department -
al o r annua l r e p o r t s ) , an d fo r publicatio n i n popula r o r 
semi-popular form . 

2 . The y ma y b e cal le d o n t o edi t scientifi c wri t ing s an d 
r e f e r e e the m fo r sens e an d grammar , advis e o n edi tor ia l 
ma t t e r s an d se e a r t i c l e s , book , e t c . throug h th e p r e s s . 

3 . The y ma y b e aske d t o provid e inst ruct io n i n scientifi c 
wri t ing an d publicat ion . 

The pr inc ipa l an d mos t r ep re sen t a t i v e typ e o f scientifi c 
wri t ing i s th e scientifi c a r t i c l e publishe d i n a  pr imar y 
jou rna l . I t i s t o thi s typ e o f publicatio n tha t wha t follow s 
is mainl y d i r ec t ed . 

F o r man y sc ien t i s t s almos t th e ha rdes t pa r t o f a  r e s e a r c h 
projec t i s t o wr i t e u p th e r e s u l t s . I t ca n b e ve r y difficul t t o 
make a  beginnin g an d som e sc ien t i s t s ma y nee d a  lo t o f tactfu l 
prodding an d hel p t o s t a r t the m o n the i r way . 

7 . 1 



Effective scientifi c writin g ca l l s fo r man y qual i t ie s o f 
logic an d prec is io n an d depend s on  th e abilit y o f th e 
wr i t e r t o develo p hi s argument s logicall y an d e x p r e s s 
his r e s u l t s c l e a r l y . 

Scientific conten t 

The scientifi c pape r shoul d r epor t significan t theore t i ca l , 
experimental o r observat iona l extension s t o knowledg e o r 
significant advance s i n th e p rac t i ca l applicatio n o f know n 
p r i n c i p l e s . 

The temptatio n t o rus h int o prin t premature l y shoul d b e 
r e s i s t e d . Onl y whe n th e wr i t e r ha s somethin g importan t 
to sa y an d ha s a  substantia l bod y o f or igina l r e s e a r c h 
r e s u l t s t o bac k hi s conclusion s shoul d h e publ ish . 

Organizat ion o f mater ia l 

Var ious way s o f present in g th e content s o f r e s e a r c h paper s 
can b e adopted , bu t th e followin g th re e bas i c s t r uc tu r e s 
a r e mos t common . 

1. Introductio n 
Mate r i a l s an d method s 
Resul ts 
Discuss ion 

2 . Introductio n 
Theore t i ca l analys i s 
Application 
Conclusions 

3 . (Fo r descr ip t io n o f ne w methods ) 
Introduction 
Descr ipt ion o f p rocedur e 
T e s t s o f th e metho d 
Discuss ion 

As a  f i rs t s t ep , i t i s usefu l t o assembl e al l th e mater ia l 
to b e use d i n p repa r in g th e a r t i c l e an d the n devis e a 
working t i t l e . Thi s t i t l e shoul d b e a s shor t a s poss ib le , 
but lon g enoug h t o indicat e th e mai n purpos e an d scop e o f 
the r e s e a r c h an d shoul d contai n onl y on e top ic . I n 
addit ion, a  brie f summar y o f th e content s o f th e a r t i c l e 
and i t s conclusion s shoul d b e wr i t t en . Thes e e x e r c i s e s 
help clarif y an d concentra t e thought . A t thi s stag e th e 
decision a s t o wher e t o submi t th e a r t i c l e ca n a ls o b e taken . 

Where t o submi t scientifi c p a p e r s 

In man y ins tance s th e answe r t o thi s questio n i s re la t ive l y 
self-evident an d r e s t s wit h th e r e s e a r c h worke r wh o wil l 
general ly kno w th e journal s i n hi s subjec t fiel d an d ca n 
a lso ge t th e advic e o f co l leagues . Whereve r poss ib le , 
r e s e a r c h shoul d b e wri t te n u p wit h a  specifi c journa l i n 
mind, r a t h e r tha n bein g wri t te n u p f irs t i n th e hop e tha t a 
journal tha t wil l tak e i t ca n l a t e r b e found . 
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Having selecte d a  targe t journal , i t i s the n extremel y 
important t o rea d an y Instruction s t o Author s i t ma y 
car ry . Editoria l practice s an d convention s diffe r 
among journal s i n suc h matter s a s th e wa y the y requir e 
illustrations, figures , bibliographi c references , e tc . 
to b e given , lengt h o f ar t ic les , presentatio n an d style , 
abbreviations, e tc . 

Many organization s similarl y hav e thei r ow n editoria l 
conventions fo r thei r staf f whic h generall y includ e instruc -
tions o n suc h matter s a s pag e size , layout , abbreviations , 
units o f measur e an d genera l in-hous e editoria l procedure s 
to b e followe d fo r th e variou s type s o f publicatio n prepare d 
by th e organization . Man y o f thes e convention s wil l als o 
apply t o materia l fo r publicatio n outsid e th e organizatio n 
and. whe n use d i n conjunctio n wit h a n effectiv e in-hous e 
editorial boar d o r pane l t o ve t publication s fo r scientifi c 
standards, e tc . ,  ca n b e a  ver y valuabl e mean s o f ensurin g 
a hig h standar d o f scientifi c publication . 

Drafting an d revisin g 

O'Connor an d Woodfor d (1976 ) recommende d firs t drawin g 
up a n outlin e o f th e tex t t o b e written . Thi s shoul d b e 
in th e for m o f a  topi c outlin e definin g th e subjec t t o b e 
discussed i n eac h paragraph , an d a  sentenc e outlin e 
setting ou t th e mai n point s i t i s wishe d t o mak e abou t eac h 
topic. Havin g don e this , th e firs t draf t shoul d b e writte n 
as rapidl y a s possible , preferabl y a t a  singl e sittin g an d 
without specia l regar d t o styl e o r grammar . I n thi s wa y 
the draf t wil l rea d a s a  singl e uni t an d ca n the n provid e a 
basic draf t tha t ca n b e correcte d an d refine d fo r structur e 
and style . 

Assuming tha t th e structur e follow s th e firs t exampl e give n 
on pag e 7 .1 , th e variou s section s shoul d b e draw n u p wit h 
the followin g content s i n mind : 

Introductory sectio n Thi s shoul d b e brief , indicat e th e 
purpose an d scop e o f th e pape r an d sho w ho w th e researc h 
reported follow s o n fro m previou s work . 

Materials an d method s sectio n Th e experimenta l desig n 
and approac h shoul d b e describe d an d th e choic e o f metho d 
(including statistica l methods ) justifie d i f ther e ar e al ter -
natives. Th e expositio n shoul d b e logica l an d give n enoug h 
details t o enabl e other s t o repea t th e experiments . 

If commercia l equipment , drug s o r chemical s wit h registere d 
trade name s ar e used , suppliers , name s an d addresse s 
should b e given . Pesticides , pharmaceuticals , etc . wit h 
both trad e an d establishe d commo n name s shoul d b e referre d 
to b y thei r commo n name s only . I f pesticides , etc . hav e 
no know n commo n names , the n us e th e trad e nam e followe d 
in bracket s b y th e chemica l name , wher e known , o n th e 
first occasio n th e nam e i s used . Ther e ar e variou s 
reference book s whic h ca n b e consulted . Wher e plant s 
or othe r organism s ar e used , th e genus , specieis , r ace , 
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cul t ivar , va r i e ty , e t c . shoul d b e given , wit h authorit y 
for nomenclatur e a s r equ i r ed . P a r t i c u l a r s o f source s 
of suppl y o f organism s ma y als o b e important . I n 
experiments wit h human s o r animals , i t ma y b e neces sa r y 
to ensur e tha t ethica l considera t ion s an d safeguard s hav e 
been take n int o accoun t an d detai l s hav e bee n given . 

Resul ts sectio n Resul t s shoul d b e presen te d i n logica l 
o r d e r , givin g onl y thos e deta i l s tha t a r e mos t importan t 
and re levan t an d a r e no t give n e l s e w h e r e , e . g . i n t ab l e s . 
S ta t i s t ica l operat ion s an d significanc e shoul d b e shown . 

Discussion sectio n Thi s sectio n i s sometime s ru n 
together wit h th e r e s u l t s sectio n i n shor te r a r t i c l e s . It s 
purpose i s t o a s s e s s th e significanc e o f th e r e s u l t s , com -
pa re the m wit h previou s wor k an d a s s e s s the i r importanc e 
for futur e s tud ies . 

Acknowledgement s An y substant ia l hel p o r advic e receive d 
from individual s o r organizat ion s shoul d b e briefl y acknow -
ledged. I t i s wis e t o ensur e tha t al l acknowledgement s 
a r e beforehan d agree d wit h th e pe r son s o r organizat ion s 
named. Thi s sectio n shoul d normall y g o a t th e en d o f th e 
text an d befor e th e r e f e rence s sect ion . 

The abs t r ac t Th e a b s t r a c t , usuall y place d a t th e hea d 
of a n a r t i c l e , i s no w a  mos t invariabl e componen t o f 
scientific a r t i c l e s . I t inform s r e a d e r s rapidl y o f th e mai n 
contents o f th e a r t i c l e an d thu s help s the m decid e whethe r 
they nee d t o re fe r t o th e a r t i c l e itself . Also , i t wil l almos t 
cer ta in ly b e use d b y on e o r othe r documentatio n an d infor -
mation se rv ic e a s a  mean s o f a ler t in g u s e r s o f th e servic e 
to th e exis tenc e an d content s o f th e a r t i c l e . Th e abs t rac t 
may a ls o b e use d a s a  sourc e o f inde x en t r i e s b y secondar y 
s e r v i c e s . 

Where scientifi c a r t i c l e s r epor t or igina l r e s e a r c h re su l t s 
they shoul d b e informative . Genera l ly , the y shoul d stat e 
the aim s o f th e r e s e a r c h (thoug h no t i f thi s i s a l read y c lea r 
from th e t i t l e o f th e a r t i c l e ) , indicat e th e method s used , 
give th e mai n r e s u l t s obtaine d (wit h mor e importan t factua l 
or numerica l data ) an d th e conclusion s r eached . Abst rac t s 
should b e kep t a s shor t a s possibl e consis ten t wit h accep -
table informatio n conten t an d shoul d no t general l y excee d 
250 w o r d s . 

So-ca l led indicativ e a b s t r a c t s a r e general l y use d fo r 
r e s e a r c h rev iew s an d simila r a r t i c l e s . The y wil l b e 
short an d nee d contai n onl y a  genera l descr ip t io n o f th e 
subjects deal t wit h o r othe r re levan t comment . 

Tab les an d i l lus t ra t ion s 

Good guidanc e o n th e presenta t io n o f table s an d i l lus t ra t ion s 
is give n b y O'Conno r an d Woodfor d (1976 ) an d i t i s no t 
proposed he r e t o d o mor e tha n brin g togethe r th e mai n point s 
to b e born e i n mind . 
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Tables Thes e shoul d follo w th e styl e use d i n th e 
ta rge t journa l . T i t l e s , colum n heading s an d note s 
should b e suc h a s t o mak e th e tabl e comprehensibl e 
without havin g t o r e f e r t o th e t ex t . T i t l e s shoul d 
be kep t a s shor t a s possibl e an d n o tabl e tha t i s no t 
s t r ic t ly essen t i a l shoul d b e lef t in . 

Numbers shoul d b e a r r ange d fro m smal l t o l a rg e wher e 
pos s ib l e . Unit s tha t kee p number s a s smal l a s poss ibl e 
should b e chosen . S ta t i s t ica l informatio n i s importan t 
and th e tes t o f significanc e use d shoul d b e s ta ted , wit h 
P v a l u e s , s tandar d deviation s o r s tandar d e r r o r s o f means . 

1. Th e numbe r o f observa t ion s o n whic h th e value s give n 
a r e base d shoul d alway s b e s ta ted . 

2 . Remov e explanator y note s t o th e foo t o f t ab le s i n 
small type ; i n o r d e r t o r e fe r t o them , us e smal l 
supe r sc r ip t l e t t e r s i n th e bod y o f th e t a b l e . 

3 . Tab le s shoul d b e designe d t o fi t int o th e colum n o r 
page widt h o f th e t a rge t journa l . 

4 . Tab le s s t re tchin g ove r tw o o r mor e page s a r e 
grea t ly d is l iked , an d ever y effor t shoul d b e 
made t o spli t ove r l a rg e o n e s . S imi la r ly , 
tab les shoul d no t b e overstuffe d wit h numerica l 
da t a . 

I l lus t ra t ions Th e tw o mai n kind s o f i l lus t ra t ion s a r e lin e 
drawings ( e . g . d i ag rams , g r a p h s , h is tograms ) an d photo -
graphs fro m whic h half-ton e i l lus t ra t ion s ca n b e made . 
Photographs o f lin e drawing s a r e difficul t t o c o r r e c t an d 
will caus e problem s i f change s a r e needed . Reprographe d 
v e r s i o n s o f i l lus t ra t ion s a r e r a r e l y accep ted . I n al l c a s e s , 
ins t ruc t ions give n b y th e t a rge t journa l shoul d b e followe d 
implicit ly. Al l i l lus t ra t ion s shoul d c a r r y legend s an d an y 
n e c e s s a r y explanatio n o f symbols , l e t te r in g e t c . ;  lik e 
t a b l e s , the y shoul d b e comprehensibl e withou t re fe renc e 
to th e t ex t . 

With lin e d rawings , graph s o r h is togram s ca n b e use d t o 
show seve ra l re la t ionsh ip s simultaneously , bu t to o muc h 
should no t b e crowde d int o a  singl e i l lus t ra t ion . I n 
r ep re sen t ing numerica l r e s u l t s , i t i s a  commo n habi t t o 
show the m i n t e rm s o f a  plotte d c u r v e , whic h implie s tha t 
the lin e joinin g tw o se t s o f va lue s i s a  continuum . In 
such c a s e s a  his togra m ma y b e a  mor e accura t e r e p r e s e n -
ta t ion . L ine s shoul d neve r b e ext rapola te d withou t indi -
cating t o th e r e a d e r tha t i t is an  ext rapola t ion . 

It ma y b e n e c e s s a r y t o abando n som e type s o f photograph , 
e . g . chromatograms , au to rad iographs , e t c . , whic h ma y 
be be t te r r e p r e s e n t e d b y lin e d rawings ; similarl y a  diagra m 
may b e be t te r tha n a  photograp h fo r descr ib in g equipmen t 
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I l lus t ra t ions shoul d b e p repa re d wit h th e colum n o r pag e 
size an d shap e i n mind . 

1. Block-makin g ma y entai l reductio n i n s i z e , whic h 
may mak e an y le t ter in g o r symbol s har d t o r e a d . 

2 . Let ter in g shoul d no t b e i n th ick , bol d type , whic h 
looks ve r y dar k whe n pr in ted . 

3 . Le t te r in g an d symbol s shoul d b e a t leas t 1. 5 m m 
high afte r reduct ion . 

4 . A  scal e ba r shoul d b e include d i n al l mic rographs , 
maps , e t c . 

5 . Grap h l ine s shoul d no t b e draw n to o thi n o r the y 
may b e scale d dow n t o ha i r th icknes s o n reduct ion . 
To produc e broke n l ine s i t i s bes t t o dra w th e lin e 
sol id, the n in k th e b reak s i n wit h whit e ink . 

6 . Us e o f L e t r a s e t o r o the r p r e - p r i n t e d le t ter in g ma y 
be ve r y usefu l fo r diagra m work . 

7 . Ze ro s shoul d b e place d befor e decima l points . 

8 . Th e symbol s an d uni t s use d shoul d b e thos e specifie d 
by th e t a rge t journa l . 

9 . Grap h axe s shoul d c a r r y l o w e r - c a s e , no t capita l 
l e t t e r ing . 

10. Let te r in g shoul d b e hor izonta l , no t v e r t i c a l . 

1 1 . Neve r dra w l e t t e r s freehan d i f i t ca n possibl y b e 
avoided an d us e th e sam e styl e o f le t te r in g i n al l 
i l lus t ra t ions an d f igures . 

Bibliographic r e f e r e n c e s an d copyrigh t 

Any t a b l e s , i l lus t ra t ion s o r p ro s e pa s sage s (verbati m 
or pa raph ra sed ) take n fro m othe r pe r sons ' publishe d o r 
unpublished wor k shoul d b e acknowledged . Permiss io n 
to us e suc h mater ia l ma y b e neede d an d i t i s th e au thor ' s 
responsib i l i ty t o ge t i t . I n p r inc ip le , u p t o 1 0 percen t 
of a  copyrigh t tex t ca n b e quote d withou t violatin g th e 
copyright , bu t exac t definition s a r e u n c l e a r . I t i s 
safes t , a s wel l a s profess ional l y cour t eous , t o as k fo r 
permiss ion t o us e anythin g mor e tha n 2 - 3 l ine s o f tex t . 

It shoul d b e mad e c lea r i n th e tex t b y us e o f quotatio n 
marks (singl e quotes ) wher e pa s sage s hav e bee n take n 
verbatim fro m othe r au thors ' a r t i c l e s . Wher e passage s 
have bee n a l t e re d i n th e i n t e r e s t s o f brevi t y o r select ion , 
they ca n b e r e f e r r e d t o a s : "Base d o n Smith , 1962 " o r 
"Adapted fro m Smith , 1962" , wit h ful l bibliographi c detai l s 
given i n th e Reference s sec t ion . Permiss io n shoul d 
always b e sough t t o us e unpublishe d mater ia l o r pr iva t e 
communications. 
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In compilin g th e lis t o f references , mos t journal s requir e 
the nam e an d dat e system . Som e ma y as k fo r reference s 
to b e give n a s footnote s an d others , especiall y revie w 
publications, ma y as k fo r a  numbere d system . Th e nam e 
and dat e syste m wil l tak e th e genera l for m "Smith , 1974 " 
or "  Smith (1974 ) has reporte d tha t .  . ."  (Se e als o Th e 
Royal Society , 1974) . Wher e mor e tha n on e pape r b y 
the sam e author , publishe d i n th e sam e yea r i s quoted , 
this shoul d tak e th e for m "Smith , 1974a " o r "Smit h (1974a,b ) 
has state d tha t . . . " 

References t o unpublishe d wor k o r t o privat e communication s 
should appea r onl y i n th e text , no t th e referenc e section . 

References t o journa l art icle s wil l usuall y tak e th e followin g 
form: 

Names an d initial s o f al l author s 
Year o f publicatio n 
Title o f articl e 
Journal titl e (eithe r abbreviate d o r no t 

abbreviated a s required ) 
Volume numbe r 
Firs t an d las t pag e numbe r 

References t o book s o r boo k chapters : 
Names an d initial s o f al l author s 
Year o f publicatio n 
Title 
Names an d initial s o f Editor s 
Firs t an d las t page s o f chapte r o r sectio n 
Publisher 's nam e 
City o r tow n o f publicatio n 

These ar e th e tw o most commo n type s o f reference s an d 
include th e ful l se t o f bibliographica l component s require d 
for reader s o f art icle s t o b e abl e t o identif y an d locat e 
them shoul d the y wis h t o consul t the m themselves . Method s 
for arrangin g bibliographi c component s ma y b e specifie d 
in th e targe t journal . Othe r guidanc e i s give n i n th e 
British Standard s Institutio n (1950) . 

Abbreviations for . journals title s ar e no w covere d b y tw o 
main systems . Th e firs t i s th e Internationa l Lis t syste m 
based o n Britis h Standar d Institutio n (1970 ) an d America n 
National Standar d Z39.5-1969 . A  useful sourc e fo r thes e 
abbreviations ha s bee n prepare d b y BlOSI S (1974) . Anothe r 
source i s th e UNISIST/ICSU-A B lis t (1970) . Th e othe r 
authority i s th e Worl d Lis t o f Scientifi c Periodicals , whic h 
has no w perhap s rathe r les s authorit y tha n th e first . 

"Units o f measure , acronyms , e tc . 

The Instruction s t o Author s shoul d b e checke d fo r detail s 
of permitte d unit s o f measur e an d othe r editoria l conventions . 
Generally speaking , abbreviation s an d acronym s shoul d b e 
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kept t o a  minimum ; internationall y es tabl ishe d one s ca n 
stand b y themselves , bu t o the r s shoul d b e spel t ou t i n 
full o r define d th e f irs t tim e the y a r e used . 

With numbers , al l measure d amount s shoul d b e give n a s 
f igures an d no t spel t out . F igure s shoul d b e use d fo r 
all number s o f 1 0 o r ove r , excep t wher e the y com e a t th e 
beginning o f a  sen tence . 

When wishin g t o indicat e us e o f I tal ic s fo r specie s names , 
e t c . ,  under l in e th e word s i n quest ion , bu t o therwis e avoi d 
underl ining excep t wher e n e c e s s a r y . Us e margina l note s 
(in pencil ) t o dra w attentio n t o an y simila r point s ove r whic h 
confusion coul d a r i s e , suc h a s le t te r 'L'  fo r figur e 1 , 
capital 'O'  fo r figur e ' 0 ' . Us e o f proo f cor rec t io n symbol s 
in th e margi n ca n ofte n clarif y suc h po in t s . Symbol s an d 
units o f measuremen t use d shoul d preferabl y follo w in t e r -
national S t p r a c t i c e , a s wil l b e r equ i re d b y mos t journal s 
(see Br i t i s h S tandard s Institutio n (1969)) . Usefu l guide s 
to edi tor ia l convent ions , e t c . a r e give n b y Collin s (1956 ) 
and Th e Royal Societ y (1974) . 

Style 

Within th e limit s o f thi s Worksho p i t i s no t possibl e t o dea l 
in an y comprehensiv e wa y wit h mat te r s o f s ty le . Th e 
foundation o f effectiv e presenta t io n i s t o hav e goo d r e s e a r c h 
to r e p o r t an d logicall y a r r a n g e d , wel l organize d mater ia l 
to wr i t e u p . Scientifi c writ in g differ s fro m othe r writin g 
in ref lect in g th e intel lectua l discipl in e o f scienc e itself . 
Hypotheses hav e t o b e exp res se d c l ea r l y . Statement s 
made mus t b e coheren t , unambiguou s an d b e abl e t o stan d 
up t o th e c r i t i ca l scrut in y o f othe r s c i en t i s t s . A  goo d 
deal o f scientifi c r e s e a r c h i s o f in te res t onl y t o othe r 
sc ien t i s t s an d i t i s al l to o eas y t o dro p int o s tereotype d 
tu rns o f p h r a s e an d jargo n unders tandabl e onl y t o othe r 
i n i t i a t e s . 

Guidance o n styl e an d writ in g i s give n i n var iou s t ex t s , 
among whic h th e followin g ca n b e recommended : Tich y 
(1966), S t run k an d Whit e (1972) , Counci l o f Biolog y 
Ed i to r s (1972) , Cower s (1973) , O'Conno r an d Woodfor d 
(1976), Woodfor d (1968) , Darb y shire (1970) , T u r n e r (1974) . 

It i s wort h s t r e s s in g tha t scientifi c writ in g i n Englis h 
grea t ly benefit s fro m th e us e o f shor t sentence s an d shor t 
r a t h e r tha n lon g w o r d s . Al l to o muc h scientifi c writin g 
suffers fro m inflate d language , especia l l y wher e us e o f 
a b s t r a c t noun s r a t h e r tha n v e r b s ha s becom e a  habi t ( e . g . 
"The conclusio n reache d wa s .  . . ." r a t h e r tha n " I conclud e 
that .  .  . . " ). Author s shoul d b e p r e s s e d t o shor ten , 
simplify an d prun e al l wordag e tha t canno t ea r n i t s keep . 

Final draftin g fo r p r e s s 

In th e fina l draf t , th e t i t l e shoul d b e wri t te n i n te rm s a s 
sho r t , concis e an d informativ e a s pos s ib l e . Th e fina l 
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copy shoul d preferabl y b e type d u p o n A 4 siz e pape r , 
using ampl e margin s o n bot h s ide s an d doubl e lin e 
spacing, i n a s man y copie s a s a r e r equ i r e d b y th e 
journal ed i to r . 

The cop y wil l normall y b e a r r ange d a s follows : 

1. T i t l e , au thors ' name s an d a d d r e s s e s (wit h 
any change s o f a d d r e s s a s footnotes ) 

2 . Abs t rac t 
3 . Tex t 
4 . Appendice s (i f any ) 
5 . Acknowledgement s 
6 . Reference s 
7 . Tab le s (eac h o n a  sepa ra t e page ) 
8 . Legend s fo r i l lus t ra t ion s 

Before submittin g a  pape r t o a  journa l edi to r 

1. chec k tha t al l p a g e s , t ab le s an d i l lus t ra t ion s 
a r e numbere d consecutivel y 

2 . se e tha t th e margi n i s marke d t o indicat e wher e 
tab les an d i l lus t ra t ion s shoul d b e place d 

3 . se e tha t al l bibliographi c r e f e r e n c e s , footnotes , 
tab les an d i l lustrat ion s hav e the i r appropr ia t e 
r e f e r e n c e s i n th e tex t 

4 . mak e su r e th e fina l draf t ha s me t al l th e r e q u i r e -
ments o f th e t a rge t journa l 

5 . mak e su r e tha t copie s o f th e fina l draf t hav e bee n 
re ta ined fo r au tho r s ' file s 

6 . mak e ou t an d kee p a  fil e r e c o r d o f al l re levan t date s 
and note s re la t in g t o publicatio n ( e . g . date s o f 
draft typing , submissio n t o r e f e r e e s an d r e t u r n , 
submission t o j ou rna l s , r e f e r e e s ' comments , receip t 
and r e t u r n o f p roo f s , e t c . ) 

Proof co r r ec t ion s 

Assuming tha t a n a r t i c l e ha s bee n accepte d fo r publicat ion , 
the nex t stag e i s th e rece ip t o f galle y proof s (unpaginate d 
long sheets ) o r pag e proof s ( shee t s ca r ry in g th e paginatio n 
in whic h the y wil l b e publ ished) . Photo-offse t proof s 
may tak e th e for m o f tex t wit h a  t r a n s pa re n t over la y o n 
which co r rec t ion s ca n b e made . 

Proofs shoul d b e r ea d a t l eas t twice . I t i s helpfu l t o 
r ead throug h onc e fo r sens e an d gramma r an d the n agai n 
to chec k numerica l da ta , spe l l ings , au tho r s ' names , e t c . 

Substant ia l addition s o r delet ion s t o pr inte d tex t a r e 
difficult t o mak e an d ma y involv e rea r rangemen t o f whol e 
blocks o f p r in t . I f th e p r i n t e r ha s pie d th e text , th e 
onus i s o n hi m t o pu t i t r igh t . 
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However, i f a n autho r ha s secon d thought s abou t wha t 
he ha s writte n journa l ed i tor s a r e unlikel y t o agre e t o 
any bu t mino r a l t e r a t ions , an d certainl y no t merel y fo r 
s tyl is t ic improvement. . An y co r rec t ion s tha t hav e t o 
be mad e shoul d resu l t i n th e minimu m chang e i n spacin g -
this ca n ofte n b e don e b y removing , addin g o r a l ter in g 
words t o offse t th e change . 

Marking co r rec t ion s 

All co r rec t ion s shoul d b e marke d i n in k bot h i n th e tex t 
and i n th e margin s o f p roofs , usin g s tandar d proo f c o r r e c -
tion mark ings . Journal s ma y als o ask  fo r differen t 
coloured ink s t o b e use d t o dist inguis h betwee n au thor ' s 
and p r i n t e r ' s c o r r e c t i o n s . 

Detai ls o f symbol s fo r proo f co r rec t ion s a r e give n i n 
Br i t i sh S tandard s Institutio n (1958 ) an d (1973) . The y 
a r e o f mos t importanc e t o e d i t o r s , bu t author s shoul d als o 
know ho w t o us e them . 
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Table o f Proo f Correc t io n Medi a 

Marginal 
mark Meaning 

Delete (tak e out ) 
Delete an d clos e u p 

Delete an d leav e spac e 
Leave a s pr inte d 

Change t o capita l l e t t e r s 

Change t o smal l capi ta l s 

Use capita l l e t t e r s fo r initia l 
l e t t e r s an d smal l capi ta l s fo r 
the r e s t o f word s 
Change t o lowe r cas e 

Change t o bol d typ e 

Change t o i ta l ic s 

Change t o roma n typ e 
(wrong fount ) Replac e b y 
le t t e r o f c o r r e c t foun t 
Invert typ e 
Replace b y simila r bu t 
undamaged cha rac t e r 
Close-up -  delet e spac e 
between l e t t e r s 
Inser t spac e 
Make spacin g equa l 
Reduce spac e 
Transpose 

Begin a  ne w pa rag rap h 

No fres h pa rag rap h h e r e 
Inser t pa ren these s 
Inser t ( square ) b racke t s 
Inser t hyphe n 
Inser t apostroph e 
Inser t singl e quotatio n mark s 
Inser t doubl e quotatio n mark s 

Corresponding 
mark i n tex t 

above an d belo w l e t t e r s 
to b e take n ou t 

. •  . unde r l e t t e r s o r word s 
to remai n 

under l e t t e r s o r word s 
to b e a l te re d 

under l e t t e r s o r word s 
to b e a l te re d 

under initia l l e t t e r s an d 
under th e r e s t of  th e word s 

Enci rc le l e t t e r s t o b e a l tere d 
under l e t t e r s o r word s 

to b e a l te re d 
under l e t t e r s o r word s 

to b e a l te re d 
Enci rc le word s t o b e a l te re d 
Enci rc le l e t t e r t o b e a l tere d 

Enci rc le l e t t e r t o b e a l tere d 
Enci rc le l e t t e r t o b e a l te re d 

linking word s o r l e t t e r s 

between word s 
between word s 
between l e t t e r s o r words , 

numbered whe n n e c e s s a r y 
before f i rs t wor d o f ne w 

pa ragraph 
between pa rag raph s 
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Meaning of  marks 

1. Change  to  small  capitals. 
2. Invert  letter. 
3. Close  up. 
4. Substitute  comma.  (Similarly  for  semicolon.) 
5. Replace  by  word  in  margin. 
6. Wrong  fount. Replace  by  letter  of  correct  fount. 
7. Insert  space. 
8. Change  to  italics. 
9. Delete  (take  out). 

10. Insert  hyphen. 
11. Insert  full  stop.  (Similarly  for  colon.) 
12. Change  to  roman  type. 
13. 14.  Transpose.  When  several words  are  badly  mixed 

up they  may  be  numbered , the  mark  ' t r s '  being  written 
in the  margin. 

15. Straighten  lines. 
16. Replace  by  word  in  margin. 
17. Insert  word  or  letters  in  margin. 
18. Change  to  lower  case. 
19. No  fresh paragraph  here. 
20. Change  to  capital  letters. 
21. Reduce  space. 
22. Leave  as  printed. 
23. Replace  by  similar  but  undamaged  character. 
24. Begin  a  new  paragraph. 
25. Insert  single  quotation  mark. 
26. Symbols  over  which  this  sign  is  placed  to  be 

'inferiors '  (subscripts). 
27. Symbols  under  which  this  sign  is  placed  to  be 

inserted as  'superiors'  (superscripts , indices). 
28. Note  to  printer  to  explain  an  unusual  character 

or expression. 
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WRITING FO R TECHNICA L AN D NON-TECHNICA L 
READERSHIP 

D G Thoma s 

Introduction 

From th e communicator' s standpoint , 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 rea d an d absorbe d b y th e desire d 
readership. H e mus t therefor e giv e carefu l though t t o th e 
attitudes, in terests , readin g habits , eve n th e life-styl e o f 
his potentia l audience . 

Scientists ofte n wis h t o b e informe d o n development s i n othe r 
branches o f science ; technologist s wan t c lear , concis e 
information abou t thei r ow n wor k interests ; manager s an d 
decision-maker s mus t sometime s b e provide d wit h detail s o f 
research activitie s bu t no t o f researc h methods ; operator s 
want read y answer s t o operationa l problem s an d informatio n 
on increasin g productivity ; an d th e genera l publi c lik e t o 
know "what' s happening " i n research , scienc e an d technology . 

Types o f publication s 

Various type s o f technica l publication s exis t t o mee t 
different situations : 

Annual report s ar e fo r th e purpos e o f reviewin g progres s o n 
activities a t a  researc h institut e o r Department . I t i s a n 
account o f stewardshi p durin g th e previou s yea r t o Parliamen t 
or th e Ministe r o r t o a  Boar d o f Directors . To o ofte n thes e 
are detailed , overbulky , dul l an d remai n o n shelve s unread . 
They nee d no t b e s o i f ther e i s carefu l selectio n o f storie s 
worth telling , attractivel y designe d an d produced , an d pub -
lished a s soo n a s possibl e afte r th e en d o f th e revie w period . 
Some organization s issu e tw o form s o f th e Annua l Report , on e 
demanded b y statut e wit h statistica l information , an d a n 
abridged, well-illustrate d for m fo r publi c consumption . 

Guides t o Researc h Institute s an d Experimenta l Farm s ar e 
frequently produce d a t th e tim e o f ope n days . A n essentia l 
element i s a  pla n o f th e site , a  genera l backgroun d accoun t 
of th e purpos e o f th e institute , a n organizationa l chart , an d 
short description s o f sectora l researc h an d eve n individua l 
experiments. A  new editio n mus t b e publishe d fo r eac h 
occasion, whethe r open-da y o r season . Som e Experimenta l 
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Farms overcom e th e difficult y o f annua l publicatio n b y placin g 
information o f a n unchangin g natur e ( lay-out , soi l an d climati c 
da ta , e t c . ) i n a n a t t rac t iv e b rochure , wit h a  pocke t a t th e 
back fo r informatio n o f t rans 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 repa re d whe n recen t r e s e a r c h find -
ings ma y hav e a  hear in g o n productio n o r productivit y o f a n 
e n t e r p r i s e . Thes e publication s a r e usual l y d i rec te d t o th e 
extension advisor y o r indust r ia l l iaiso 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 bulletin 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 high-l ighted . Equall y importan t i s t o 
indicate an y undes i rab l e side-effec t 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 issue d whe n i t i s des i rab l e t o brin g t o -
gether sca t t e re d informatio n and . to 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 epa red , 
it i s importan t tha t th e r e a d e r i s no t d i s t rac te d b y ove 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 scours e o n th e mos t 
recent ly acqui re d knowledg e i n a n abs t rus e fiel d o f sc ience . 
But the r e i s a t leas 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 speciali t y o f th e subjec t 
ma t t e r . Th e a r t i c l e s therefor e contai n a  considerabl 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 publication s fo r thos e wit h tech -
nical knowledge . Th e pr inc ip le s o f simplicity , c lar i t y an d 
conc iseness 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 ega rde d a s publ icat ions , wri t te n 
submissions t o committee s an d commissions , r equ 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 la r i ty o f express io n an d du e emphasi s o n th e mai n arguments . 
H e r e , an y genera l iza t ion s mus t b e supporte d b y cogen t 
r eason 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-catchin g an d thought -
concentrat 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 tu r e i s assoc 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 rocedure s ca n b e successfull y adopte d i n a  poss ib -
ly l e s s forcefu l manne r b y scientifi c an d technologica l 
in s t i tu 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 therefor e financia l suppor te 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 he 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 r ea se cro p y i e l d s , o r t o contro l d i s e a s e s . 

Educational publication 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 bul le t ins , bu t a l s 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 abil i t 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 inc ip 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 sk : 
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 action ? 
- 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 , t he r e shoul d b e a n 
indication o n th e f i r s 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 graphic 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 t he 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 
graphics mus t b e suc h tha t t he r e i s a n ea sy , 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 tences , wit h n o mor e tha n 1 5 word s an d 
32 sy l l ab le 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 . 

For som e type s o f publ icat 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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Organization o f wor k 

You ma y b e solel y responsibl e fo r th e preparat io n o f a 
publication o r yo u ma y b e par t of a  team . Ideally , th e tea m 
should consis t o f a n in terpre t iv e w r i t e r , graphi c des 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 initia l plannin g 
s t age . Th e sequenc e o f wor k shoul d b e a s follows : 

Phase 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 1,) 
Decide o n r e a d e r s h i p , budget , pr in t o r d e r 

Phase 2  Selec 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 graphics ) 

Phase 3  Graphi c des igne r t o p r e p a r e f i rs t workin g pla n 
Wr i t e r t o p r e p a r e draf t o f accompanyin g tex t 
Photographer t o assembl e appropr ia t e pr in t s 

Phase 4  Modificatio n t o workin g pla n 
Assembling 

Phase 5  Fina l a r t wor k an d settin g u p 
Checking an d proof- readin g 

Phase 6  Pr in t in g 
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ORGANIZATION O F CONFERENCES , 
SEMINARS AN D MEETING S 

D G Thoma s 

Introduction 

Scientific conferences , seminars , symposia , an d colloqui a 
are becomin g mor e an d mor e common , bu t ther e i s rarel y an y 
continuity o f organizationa l experienc e amon g thos e wh o 
become involve d i n thei r arrangement . Mor e ofte n tha n not , 
the jo b o f organizin g fall s o n a  willin g amateu r -  willin g a t 
the outset , a t least . I f h e i s fortunate , h e ma y fin d a 
colleague wh o ha s handle d a  comparabl e even t an d wh o 
remembers enoug h abou t i t t o pas s o n usefu l information . 

When a  conferenc e i s over , th e organize r i s gla d t o forge t 
all abou t i t an d wil l gladl y retur n t o hi s norma l wor k a s soo n 
as possible . Consequently , thi s sor t o f experienc e i s rarel y 
written u p an d mad e mor e generall y available . 

No two conference s ar e th e same , eac h havin g thei r specia l 
circumstances an d problems . Ther e ar e howeve r severa l 
matters commo n t o al l meetings , an d a  chec k lis t an d tim e 
schedule o f preparator y event s ca n b e draw n up . 

Fixing th e dat e an d venu e mus t b e th e firs t decision : 

- Wil l th e desire d audienc e b e abl e t o attend ? 
- I s ther e a  clas h wit h othe r events ? 
- Wil l i t b e convenien t fo r dignitarie s t o ope n an d attend ? 

Committees ar e essentia l i f th e conferenc e i s large , residen -
t ial , extendin g ove r severa l days , an d t o whic h internationa l 
delegates ar e expecte d t o attend . 

Sometimes i t i s appropriat e t o se t u p a  prestig e group , 
called 'Conferenc e Council' , 'Pat rons ' e tc . o f influentia l 
people. The y shoul d b e invite d t o len d thei r name s i n goo d 
time fo r inclusio n i n an y brochur e announcin g th e conference . 

Under th e mai n Organizin g Committee , ther e shoul d b e a 
series o f Tas k Force s o r sub-committee s t o b e delegate d 
with responsibilit y t o dea l wit h th e detaile d plannin g o f 
aspects o f th e conference : 
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Finance 
- t o ensur e sufficien t fund s e i the r b y donat ions , 

subventions o r othe r subs id ies , an d b y conferenc e 
fees 

- t o budge t fo r th e var iou s item s o f expenditur e 
- pr int in g an d postag e ( s t a t ionery , advanc e 

documentation, proceedings ) 
- h i r e o f hal l an d conferenc e a c c e s s o r i e s 
- accommodatio n fo r v i s i t o r s 
- hospi ta l i ty , socia l functions , ref reshment s 
- t r a v e l , v i s i t s , excurs ion s 

- t o decid e o n disbursemen t o f fund s 
- t o accoun t fo r expenditur e 

Accommodation an d hospitali t y 
- Conferenc e accommodatio n 

- s iz e o f hal l (numbe r o f delegate s t o b e 
decided b y Organizing Committee ) 

- additiona l room s fo r syndicat e an d grou p meeting s 
- recept io n roo m an d delegate s loung e 
- s e c r e t a r i a t office s 
- p r e s s an d publicit y offic e 
- ca ter in g faci l i t ie s an d b a r 
- Chai rman ' s offic e 

- Delegates ' accommodatio n an d hospi tal i t y 
- proximit y t o conferenc e hal l (i f c l o s e , ma y sav e 

on t r an spo r t cos t s ) 
- singl e an d doubl e accommodatio n 
- ar rangemen t fo r mea l s , includin g d ie ta r y 

requi rements 
- a r rangement s fo r sett l in g bi l l s 
- p repara t io n o f de legate s l i s t s indicatin g wher e 

accommodated an d ho w t o contac t (Roo m number , 
telephone number ) 

- a r r a n g e m e n t s fo r meetin g delegate s a t a i r p o r t s etc . 
- t r a n s p o r t a r rangement s fo r delegate s 
- l o c a l p r iva t e hospital i t y 
- specia l a r rangement s fo r accompanyin g spouse s 

v i s i t s t o loca l p l ace s o f i n t e re s t 
-p rogramme o f loca l even t s , loca l p lace s o f 
worship 
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Documentation -  Administrat iv e 
- Heade d notepape r 
- Notice s an d b rochu re s announcin g th e conferenc e 
- Invitation s t o contr ibut e pape r 
- T i c k e t s , lape l badge s 
- Detaile d informatio n o n t r a v e l , accommodation , 

programme 
- Conferenc e folder s o r b r i e fcase s 

In drawin g u p th e timetabl e fo r p re -confe renc e despa tches , 
aim a t spacin g the m t o maintai n continuin g i n t e r e s t . 

Notices an d b r o c h u r e s shoul d b e t ru l y informative , explainin g 
why th e conferenc e i s bein g convened , th e backgroun d t o th e 
theme o f th e conference , expecte d outcome , expecte d at tend -
ance , an d th e benefi t envisage d t o de l ega t e s . I t shoul d b e 
remembered tha t document s sen t t o potentia l cont r ibu tor s an d 
v i s i t o r s ma y hav e t o b e use d b y the m i n makin g a  cas e t o 
the i r organizat ion s t o justif y the i r a t tendance . 

When designin g applicatio n o r r eg i s t r a t i o n forms , carefu l 
considera t ion shoul d b e give n t o th e informatio n sough t fro m 
those wh o wil l a t tend , b y wha t dat e th e complete d form s a r e 
r e q u i r e d , an d ho w thi s informatio n wil l b e handle d b y th e 
conference office . I f differen t informatio n i s t o b e p rocesse d 
by mor e tha n on e pe r so n ( e . g . accommodation , t r a n s p o r t , 
at tendance a t socia l functions ) i t ma y b e advisabl e t o hav e 
separa te form s fo r eac h ca tegory , bu t provis io n mus t b e mad e 
for de lega te s t o en te r the i r name s o n eac h form . 

Documentation -  Conferenc e contr ibution s 
- Abs t r ac t s 
- Ful l p a p e r s 
- P roceed ing s 

Fo r a  l a rg e conference , p a p e r s a r e usual l y p r e - p r i n t e d an d 
d is t r ibuted i n advance . Amendment s t o p a p e r s afte r sub -
mission shoul d no t b e encouraged , bu t reasonab l e r eques t s 
should b e cons idere d sympathet ical ly . I n an y c a s e , amend -
ments an d updatin g ca n b e don e befor e submissio n o f th e 
proceedings t o th e p r i n t e r . 

It ma y sometime s b e appropr ia t e t o r eques t synopse s o r 
a b s t r a c t s o f p ropose d p a p e r s som e tim e i n advanc e o f th e 
p a p e r s themse lves . Thi s ma y hel p th e convenor s t o ta i lo r 
the programm e e i the r b y persuadin g cont r ibu tor s t o desig n 
the i r p a p e r s differentl y o r b y invitin g fur the r contr ibut ion s 
to fil l g a p s . 

Contr ibutors shoul d b e sen t note s fo r guidanc e i n th e p r e p a r -
ation o f p a p e r s . Sometime s i t i s poss ib l e fo r cont r ibutor s 
to p r e p a r e sufficien t copie s alon g a  define d forma t fo r d i s t -
r ibut ion, bu t freigh t charge s ofte n prec lud e thi s c o u r s e . Th e 
p a p e r s shoul d howeve r b e i n a  for m tha t woul d no t r equ i r e 
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editing, eve n t o th e exten t o f supplyin g 'camera-ready ' cop y 
for offse t printing . Som e provisio n shoul d howeve r b e mad e 
for transcription , includin g re-drawin g o f illustrations . 

Full particular s shoul d b e obtaine d o f an y demonstration , 
film o r slide s wit h whic h contributor s propos e t o illustrat e 
their presentation , t o ensur e tha t appropriat e equipmen t ca n 
be mad e availabl e a t th e conferenc e hall . 

Publishing o f proceeding s ca n b e a  problem . Carefu l 
thought shoul d b e give n t o th e valu e o f thi s course , a s i t ma y 
be sufficien t t o hav e mor e importan t paper s publishe d i n 
appropriate journal s afte r th e conference . I f th e discussio n 
is t o b e printed , i t wil l sav e muc h tim e an d troubl e i f contri -
butions ca n b e writte n dow n b y thos e contributin g them , o r 
else ca n b e type d quickl y an d show n t o th e speaker s befor e 
they dispers e a t th e en d o f th e conference . Recorde d tape s 
are no t th e answer ; floo r contribution s ar e ofte n indistinc t an d 
and th e play-bac k take s a s lon g a s th e origina l contributio n . 

Conference procedur e 

Most o f th e arrangement s fo r lookin g afte r peopl e an d 
ensuring th e smoot h runnin g o f th e conferenc e ma y bes t b e 
regarded a s a  continuatio n o f al l tha t ha s bee n don e befor e 
the event . Al l thos e wh o hav e assiste d wit h th e preliminar -
ies shoul d b e presen t i n force : the y wil l alread y b e i n th e 
picture, familia r wit h names , an d s o on . Mor e helper s tha n 
these wil l b e needed , o f course , an d i t i s vita l t o hol d a 
comprehensive an d unhurrie d briefin g sessio n wit h al l helper s 
present . Eac h shoul d kno w hi s ow n job , an d shoul d als o 
know wh o ar e responsibl e fo r othe r jobs . Al l steward s 
should wea r badge s indicatin g thei r function . 

Amplification system s an d othe r service s shoul d b e teste d 
before th e proceeding s commence . I t i s necessar y t o ensur e 
that ther e i s adequat e liaiso n wit h contractors ' staf f and/o r 
the maintenanc e staf f o f th e premises . Provisio n shoul d als o 
be mad e t o amplif y contribution s fro m th e bod y o f th e hall . 

Speakers wh o inten d t o sho w film s o r slide s shoul d mee t 
their projectionist s befor e th e session , t o g o ove r th e 
material an d agre e o n signals . Ensur e discipline d contro l 
over blackou t and/o r lights . Chec k th e ventilation . 

It i s tiresom e t o hav e t o hun t fo r smal l chang e fo r interva l 
refreshments. The y shoul d b e fre e (th e cos t ca n b e include d 
in th e conferenc e fee) , an d s o arrange d tha t nobod y ha s t o 
spend mos t o f th e interva l queuin g fo r them . 

The stewards ' briefin g migh t includ e som e referenc e t o 
general securit y o f property , especiall y i f valuabl e equip -
ment i s i n us e o r o n display . 
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Conference offic e 

A conferenc e offic e shoul d b e es tabl i she d a t o r nea r th e mai n 
meeting p l ace . Fo r a  res ident ia l conference , i t ma y b e 
n e c e s s a r y t o hav e thi s manne d withou t brea k fo r 1 6 hour s a 
day. Arrang e r e l i e f s , s o tha t thos e mannin g i t d o no t s t a r v e . 

The offic e equipmen t shoul d includ e a  t ypewr i t e r , an d perhap s 
a dupl ica tor , wit h s tock s o f appropr ia t e s ta t ionery ; a ls o 

S p a r e s o f p r e - p r i n t s an d othe r documents ; 
Receipt books ; 
T rave l t imetables ; 
Detai ls o f parkin g space s an d se rv ic e g a r a g e s ; 
Maps an d locatio n d iagrams ; 
F i r s t - a id ki t ; 
Telephones (perhap s provis io n fo r v i s i t o r s a s 

well a s staff) ; 
Information on  p lace s o f wor sh ip , t h e a t r e s , cinema s 

and othe r loca l fac i l i t i es . 

It i s a ls o a s wel l t o cons ide r secur i t y fo r va luab les , includin g 
por tab le equipment . 

E n s u r e tha t al l telephon e number s l ikel y t o b e neede d i n a n 
emergency a r e readi l y ava i lab le . 

Regis t ra t ion o f de legate s 

The Regis t ra t io n des k shoul d b e i n a  cen t ra l an d prominen t 
posi t ion, adjacen t t o th e Conferenc e office . Registrat io n 
gives th e opportunit y no t onl y t o b e informe d o f th e delegates ' 
a r r i v a l , bu t a ls o t o d is t r ibut e th e delegate s ki t s whic h shoul d 
contain: 

- Additiona l informatio n o n th e Conferenc e ar rangement s 
- Lape l badg e 
- Ex t r a Conferenc e pape r s 
- Invitation s t o recept ion s 
- Ques t ionnai re s o n loca l v i s i t s , excu r s ions , 

r e tu rn journe y 

Receptions 

It ma y b e appropr ia t e t o hol d som e recept io n functio n on  th e 
eve o f th e mai n proceeding s o r o n th e f irs t workin g day . 

If th e occasio n w a r r a n t s officia l hospi ta l i ty , a  Minis te r o r 
senior governmen t officia l ma y offe r cock ta i l s . I f thi s kin d 
of functio n seem s appropr i a t e , chec k u p wel l i n advanc e on 
protocol . 

O t h e r w i s e , o r i n additio n t o t h i s , one  o f th e organizat ion s spon -
soring th e conferenc e ma y ag re e t o pu t o n a  recep t ion , wit h o r 
without a  meal . Thi s wil l hel p t o d is t r ibut e th e work , bu t i t 
is importan t t o ensur e tha t l ia iso n a r rangement s a r e adequate . 
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Chairman 

If th e chairma n o f th e var iou s sess ion s hav e t o b e selecte d 
according t o s t a tus , r a t h e r tha n specia l knowledg e o f the . 
bus iness o f th e conference , i t i s al l th e mor e vita l t o ensur e 
that the y a r e adequatel y br iefed . Eac h shoul d b e provide d 
with appropr ia t e no t e s , whic h ma y cove r an y o f th e following : 

Welcoming r e m a r k s ; 
Background t o subject-mat te r o f th e sess ion ; 
Notes o n s p e a k e r s ; 
Suggest ions fo r r emark s t o ope n d i scuss ion , 

to guid e thi s i n usefu l d i r ec t ions ; 
F i r s t fe w name d cont r ibu tor s t o d i scuss ion , i f known ; 
Time l imi t s , e t c . (mos t important ' . ) 
Summing-up r e m a r k s . 

It ma y b e appropr ia t e t o hav e a  s e c r e t a r y fo r eac h sess ion , 
to si t wit h th e chairma n an d hel p hi m ru n th e meeting . Thi s 
s e c r e t a r y migh t wel l b e someon e wh o wil l ultimatel y b e 
respons ib le fo r gettin g th e proceeding s int o shap e fo r printin g 
- o r a t leas t someon e wh o wil l hav e tha t requiremen t i n mind , 
and wh o wil l therefor e se e tha t speake r s a r e identifie d an d 
that a n adequat e r e c o r d ca n b e made . 

If a  lo t o f peopl e wis h t o speak , an d a  selectio n ha s t o b e 
made, form s hande d i n befor e th e sess io n wil l hel p th e cha i r -
man an d s e c r e t a r y t o a r r a n g e th e appropr ia t e o r d e r . Som e 
degree o f spontaneit y ha s inevitabl y t o b e sacrif ice d i n a 
l a rge conference , bu t t r y no t t o exclud e i t a l toge ther . I t i s 
always possibl e tha t someon e p resen t ma y b e stimulate d t o 
o r ig ina l , valuabl e an d a r t i cu la t e though t i n th e cours e o f th e 
sess ion itself . 

If th e conferenc e spl i t s int o smalle r group s fo r par t o f th e 
p roceed ings , th e chairme n o f thes e group s ca n perhap s b e 
selected pr imar i l y fo r the i r abili t y t o d i rec t d i scuss ions , 
r e so lve conflic t an d s o on . I f so , the y wil l nee d l i t t l e 
guidance, bu t the y shoul d b e provide d wit h l i s t s o f grou p 
members , t imetables , e t c . an d adequat e briefin g o n an y for m 
of grou p r epo r t t o th e p lenar y s e s s ion . 

Announcements fro m th e cha i r shoul d b e made , a s fa r a s 
poss ib l e , a t th e openin g o f a  s e s s ion . The y shoul d b e kep t 
to a n absolut e minimum . 

Clear ing u p 

It i s advisabl e t o appoin t someon e t o loo k afte r th e r e tu r n o f 
all equipment , e t c . ,  a t th e en d o f th e conference ; thi s 
includes th e r e t u r n o f s l ides , e t c . ,  t o s p e a k e r s . Thing s d o 
tend t o 'd i sappear ' whe n conference s b rea k u p . 

9.6 



After-conference staf f meetin g 

A meetin g o f al l he lpe r s shoul d b e hel d afte r th e conferenc e 
has d i s p e r s e d . Thi s i s usefu l par t l y a s a  mean s o f col lec t -
ing exper ienc e an d view s o n ho w t o d o be t te r nex t t ime , but -
it i s fa r mor e importan t a s a n opportunit y t o than k explicit l y 
all wh o hav e helped . 

A conferenc e i s usual l y th e occasio n fo r a  remarkabl e degre e 
of enthusias m o n th e pa r t o f al l s o r t s o f people . Member s o f 
the staf f whos e routin e wor k ma y b e quit e unspec tacu la r 
suddenly appea r a s model s o f socia l r e sou rce fu lnes s , wor k 
all h o u r s , weig h i n wit h hospital i t y an d t r a n s p o r t , an d 
genera l ly mak e a  ve r y bi g contributio n t o th e 'image ' o f th e 
organiza t ion . Thi s shoul d b e acknowledged , handsomely . 

These h e l p e r s ofte n fin d themselve s ou t o f pocke t i n al l so r t s 
of l i t t l e way s tha t a r e no t normall y covere d b y an y o f th e 
official a r rangement s fo r meetin g e x p e n s e s , an d i t ma y no t 
occur t o the m t o clai m fo r thes e e x p e n s e s . Th e organize r 
should b e aliv e t o thi s mat te r an d shoul d d o whateve r i s 
appropr ia te t o a r r a n g e re imbursement . 

Phasing o f plannin g ac t iv i t ie s 

P r e - 1 2 month s 

12 month s 

11 month s 

10 month s 

6 month s 

4 month s 

2 month s 

Organizing Committe e 
Funding an d budge t 
Banking a r rangement s 
Draft outlin e o f conferenc e programm e 

- theme , s i z e , dura t ion , invite d 
contr ibut ions 

- at tendanc e cha rge s 
Se t t le o n dat e an d venu e 

- boo k conferenc e cen t r e 
- boo k delegate s accommodatio n 

Despatch o f invitat ion s an d informatio n 
on conferenc e 

Conference Counci l 
Task F o r c e s begi n wor k i n ea rnes t 
Receipt o f a b s t r a c t s 
Cater ing a r rangement s 
Receipt o f ful l p a p e r s 
P r e s s announcement s 
Arrangements fo r officia l receipt io n 
Badges 
Signposts an d locatio n diagram s 
Notice boa rd s 
C a r parkin g a r rangement s 
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Check- l i s t 

Conference offic e 
Staff ros te r 
Telephone number s 
Information source s 
F i r s t ai d 
Lock-up ar rangement s 

Regis t ra t ion 
- Staf f 

Tables 
Badges 
Receipts 
Other document s 

Equipment 
P r o j e c t o r s an d ope ra to r s 
Demonstrat ions 
Amplification 
Black-out , venti lat ion , lightin g contro l 
Platform furni tur e 
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Commonwealth Scienc e Counci l Communicatio n Technique s Worksho p 

EXHIBITIONS, OPE N DAY S AN D DISPLAY S 

D J Plum b 
D G Thoma s 

Introduction 

People o f ever y wal k o f lif e usuall y lik e lookin g a t exhibits . 
They ar e intrigue d t o kno w wha t othe r peopl e do , particularl y 
if th e informatio n i s supplie d i n a n attractiv e styl e an d i n 
comfortable surroundings . Ther 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 
organization i s poor , th e exhibit s d o no t conve y informatio n 
clearly an d interestingly . Th e ai m o f th e exhibitio n o r ope n 
day wil l als 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  misunderstoo d conception . 

From th e s tar t , i t mus t b e quit e clea r i n th e organizers ' min d 
what i s th e purpos e o f th e exhibition : 
a. T o enlighte n th e genera l publi c abou t th e Organization' s 

activities i . e . t o brea k dow n ba r r i e r s o f ignorance ? 
b . T o facilitat e th e exchang e o f informatio n betwee n 

scientists? 
c. T o promot e a  product , a  process , o r th e Organizatio n 

itself? 

The purpos e wil l i n th e mai n gover n th e typ e t o b e presented . 
There ar e broadl y fou r mai n types : 

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 rea , ther e i s mor e 
scope fo r graphi c design , an d les s detai l t o b e conveyed . 

2. Scientifi c exhibitio n o f a  specialise d kind , bu t coverin g 
a variet y o f subject s 
Conversazione b y professiona l association s fal l int o thi s 
type. I t ha s th e advantag e tha t expert s com e t o i t wh o 
are quic k t o appreciat 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 particula r fiel d e .g . measuremen t instrumentation , 
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 to 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 recept 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 la 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 roces s ing , 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 ea r n somethin g o f advantag e t o 
them. 

In th e ea r l y plannin g phase , t he re fo re , 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 exhibition , ope n da y o r 
display i s t o conve y informatio n i n a  th re e dimensiona l p lane . 
The incorporat 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 pu rpose , bu t tha t a ls o a  metho d b e devise d 
of present 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 audience . 

With th e introductio n o f thi s thir d dimensio n togethe r wit h 
mobile an d stat i c e lements , the r e i s adde d th e factor 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 ls 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 imita t ions . 

The huma n facto r 

In th e plannin g s tage , 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 essen t ia l p r o p e r t i e s . I t 
must hav e th e capacit y o f t ransmit t in g informatio n quickl y 
and efficiently , an d i t b e s o const ructe d tha t the r e i s eas y 
a c c e s s an d l i t t l e in ter ferenc 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 , severa l factor 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 isplay . 

2 . Th e individualist i c na tur e o f peopl e i n the i r r espons e t o 
different form s o f d isplay s an d the i r subjec t mat te 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 supportin 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 exhibi t s . 
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A guide t o th e physica l are a requirement s ca n b e gaine d fro m 
work don e i n th e Unite d State s b y Henr y Dreyfu s s i n hi s chec k 
list o f huma n dimension s fo r th e workin g person . Althoug h thi s 
was primaril y researche d fo r us e i n th e desig n o f contro l 
panels an d ergonomi c principle s behin d th e typ e o f movemen t 
required fo r th e successfu l operatio n o f suc h panels , certai n 
of th e dimension s give n wil l b e usefu l i n th e desig n o f displays , 
exhibition stand s etc . 

Standard displa y heigh t (stand) : 36" 
Standard minimu m widt h o f cor r idors : 21"-24 " fo r 1  man 

48"-54" fo r 2  men 
108"-120" fo r 3  men 

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 facilities . 
Visual angle : Allo w 5 0 abov e an d 7 0 belo w th e averag e 

eye leve l fo r visua l angl e withou t hea d 
movement. 
Allow 3 0 eithe r sid e o f th e centra l sigh t lin e 
for horizonta l visio n withou t hea d movement . 

Reach radius : Allo w 4'0 " fro m securit y bar r ie r t o exhibit , 
even mor e i f th e exhibi t i s considere d a  targe 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 require d i n regar d t o huma n 
dimensions i n th e routin g o f peopl e i n limite d spaces , th e 
building o f structure s t o b e use d fo r particula r function s an d 
the provisio n o f security . 

The presentatio n o f exhibit s withi n th e displa y area(s ) ha s t o 
take int o accoun t no t onl y thes e physica l factors , bu t als o 
the natura l inquisitivenes s o f huma n bein g i n eithe 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 natur e o r tha t 
has manipulativ e part s suc h a s keyboards , contro l o r activ -
ating buttons , switche s o r lever s o r thos e whic h ar e nois e o r 
light makin g ar e al l liabl e t o eithe r caus e congestio n aroun d 
their displa y area(s ) o r presen t problem s b y thei r liabilit y t o 
theft, breakage , o r caus e o f accident s t o th e user , al l o f 
which destro y th e effectivenes s o f communication . Congest -
ion als o mus t b e expecte d i n an y are a i n whic h films , 
demonstrations eithe r visua l o r physical,ar e takin g plac e o r 
at whic h film , T V o r Radi o interview s ar e bein g held . 
Knowledge a s t o th e typ e o f visito r i s usefu l i n plannin g bot h 
access an d displa y area s an d takin g th e necessar y step s i n 
providing certai n specia l displa y o r securit y features . 

Movement 

Initially, th e manne r i n whic h th e flo w o f visitor s take s 
place i s determine d b y th e exhibition/exhibi t planner , an d 
the succes s a t whic h i t i s implemente d i n practic e i s 
dependent upo n hi s o r he r abilit y t o estimat e (1 ) the numbe r 
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of v i s i to r s a t an y on e displa y a r e a a t an y on e time , (2 ) thei r 
physical an d tim e requ i remen t s , (3 ) th e rat iona l sequenc e o f 
p resen ted informatio n an d (4 ) th e manne r i n whic h i t iS 
actually p re sen t ed . 

To hel p i n th e plannin g o f a n exhibition , i t i s f irs t neces sa 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 exhibit -
ion i s t o tak e plac e an d th e individua l displa y a r e a s 
a l located . 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 inin g establishment ) i t 
is mor e importan t t o mak e sur 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 d e goin g thes e 
a r e a s fo r th e specifi c purpos e o f th e exhibit ion . Th e reaso n 
for thi s i s i n th e fac t tha t the 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  la rg e numbe r o f peopl e t o move , s top , 
observe an d mov e o n 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 labora tor y benche s a r e no t th e bes t 
venues fo r display s o r exhibi ts , bu t neve r the le s s p resen t 
the typ e o f proble m tha t ha s t o b e solve d b y th e p lanner . 

An exhibitio n planne d fo r out -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 to r ren t i a l ra i n set s in , an d ther e 
is n o provisio n mad e fo r a l ternat iv e fac i l i t i es . Carefu l 
planning ca n avoi d thi s an d als 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 thei r l e i sur e o r hastene d 
by a n unexpecte d event . 

The questio n o f movemen t i s no t neces sa r i l y confine d t o th e 
exhibition a r e a s only . V i s i to 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 ranspor t 
and o ther s b y pr ivat e c a r , s o detai 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 considerat io n i n displa y i s t o p resen t th e fact s a s 
they appea r an d i n th e bes t poss ibl e manner . Thes e fact s 
may b e r ep re sen t e d a s th e complet e object , a s par t o f th e 
object , a s a  collectio 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  stat 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 rpre 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 visua l commentary . 

In plannin g th e displa y a spec t , s eve ra l ma t te r s mus t b e 
cons idered 
1. Doe s th e objec t p resen t al l th e fact s i n i tself ? I f i t does , 

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 rde r tha t thes e fact s ma y 
be p resen ted ? 
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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 stil 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 diagram s o r workin g model s ma y b e r equ i re d 
in o rde r tha t th e functio n ca n b e explaine d . 

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 accordingly . 

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 lightin g na tura 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 , appeal , 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 ia 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 conjuctio n wit h th e displa y mus t b e v i s ib le , 
legible an d comprehensib 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 itsel f i s highl y coloured , 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 neut 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 n o colour , the n a  stron 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 gree 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 re sen t a  neu t ra l effec t sat isfactor y 
if a  backgroun d i s r e q u i r e d , bu t shoul d no t b e considere d fo r 
the presenta t io n o f graphi c images . 
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Certain co lou r s , unles s the y hav e bee n speciall y formulated , 
have th e tendenc y t o fade , especial l y i n stron g sunlight . Th e 
ability o f colou r t o withstan d thi s i s calle d 'Ligh t Fas tness ' 
and mos t pain t an d print in g in k manufacturer s ca n giv e th e 
information a s t o th e degre e o f Ligh t Fas tnes s o f an y o f thei r 
p roduc t s . 

Lighting 

The effectivenes s o f displa y can , whe n th e situatio n a l lows , 
be inc 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 spotlight s ca n plac e emphasi s on  cer ta i n 
a r e a s o f th e d isp lay , especia 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 present 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 la t ines . 

The ligh t t ransmiss io n p r o p e r t i e s o f ce r ta i n mater ia l i . e . 
acry l ic (Pe r spex ) ca n b e use d t o grea t effec t especial l y i n 
the mor e adventurou s display s wher e t ime , planne d invent -
iveness an d financ e al low . 

The p rope r t i e s o f u l t ra -v io le t lightin g i n totall y darkene d 
si tuations allo w fo r th e mor e dramati c us e o f displa y tech -
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 mater ia l o f manufacture , i t s us e o r const ruct 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 pa r t i cu la r a r e a o f th e d isplay , an d b y 
s o , p lace s a  highe r degre e o f emphasi s o n th e informatio n 
displayed. 

Any lightin g manufacture r o r cont rac to r ca n giv e informatio n 
regard ing th e p rope r t i e s o f an y pa r t i cu la r lightin g syste m t o 
be use d fo r d isplay , provide d tha t yo u hav e considere d th e 
functional requi rement s i n lightin g a s a n integra l par t o f th e 
communication p r o c e s s . 

Construct ion 

Most displa y si tuation s r equ i r e som e sor t o f construct io n 
e i ther t o ac t a s a  sc ree n t o separa 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 ac t i ons , 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 als o 
recept ion an d r e s t facil i t ie s o r a s singl e displa y unit s t o b e 
used withi n th e tota l a r e a . 

The complexit y o f construct 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 displayed , th e 
financial l imitation s alway s encountere d an d th e abilit 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 construct io n i s t o tak e p l ace , o r b e a  par 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 es , mate r ia 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 tron 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 
secur i ty , (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 la 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 r ec 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 an spo r t ed , i t mus t b e capabl e o f bein g 
assembled an d d i s -assemble d eas i l y an d b e containe d i n stron 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 requi 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 co rk , 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 rac 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 ie 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 
le 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 -out . 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 ter 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 colour s chose n mus t b e don e s o wit h a  vie w t o legibil i ty , 
especial ly i n th e cas e o f d i rect 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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Research 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 rea d tha n i f word s s tar t wit h a 
capital an d us e l ower - ca 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 igns . 

Planning 

Exhibitions an d Ope n Day s d o no t jus t happen , an d a r e no t 
merely pret t y display s an d gimmick y gadge ts . I f exhibition s 
and ope n day s a r e t o achiev e thei r pu rpose , a  grea t dea l o f 
thought mus t als o b e d i rec te d a t a n ear l y stag e t o th e planning . 
For thi s p u r p o s e , a  plannin g committe e shoul d b e convene d 
with var iou s Tas k F o r c e s delegate d t o dea l wit h specifi c 
aspec t s o f th e planning . 

Fixing th e dat e an d venu e mus t b e th e f i rs t dec is ion : 

- Wil l th e des 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 suitable ? 
- I s the r e a  c las h wit h othe r events ? 
- Ca n i t b e fitte d i n wit h othe r event s t o sav e o n travell ing ? 
- Wil l i t b e convenien t fo r a  digni tar y t o ope n o r attend ? 

Planning Tas k F o r c e s shoul d b e forme d t o cove r th e follow -
ing a s p e c t s : 

Finance 
- t o ensu r e sufficien t fund s 
- t o budge t fo r th e var iou s item s o f expenditur e 
- t o decid e on  d isbursemen t o f fund s 
- t o accoun t fo r expenditur 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 des igne 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 

Publicat ions an d Publici t y 
- t o decid e o n advanc e publicit y 
- t o a r r a n g e publication s an d suppor t l i t e r a tu r e 
- t o l i a i s e wit h p r e s s , rad i o an d televisio n 
- t o a r r a n g e specia l viewin g fo r publicit 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 exhibi t s , bear in g i n min d th e 

traffic flo w requ i re 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 
Lec tu re s 
F i r s t ai d an d r e s t room s 
Public add re 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 ic i ty 
Gas 
Telephone 
Secur i ty 

Staffing 
- Guide s a t s t ra teg i c point s 
- Mannin g o f exhibit s an d demonstrat 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 als 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 ldren , 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 Inspect ions , an d Demonstrat ion s 

Specia l problem s a r i s e wit h on-s i t e an d outsid e demonstrat ion s 
and exhibit s : 
T r a n s p o r t 

- s t ra w bale s o r gra 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 
- bicycle s 
- coache s 

Displays 
- s turd y an d weather -proo f 
- s iz e o f le t te r in g an d graphic 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 tabl e type s 
- hand-fre e microphone s 
- quest ion s o r comment s fro m v i s i t o r s 

Alternat 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 decisio n i s whethe r t o t r y t o in te res t th e genera l 
public i n you r event . I f th e answe r i s yes,  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 rac t thei r in te res t i n 
advance an d t o a sce r t a i n the i r r equ i r emen t s . 

Journal is ts a r e bus y people : giv e the m plent y o f not ice . 
Journal is ts 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. Provid e a s muc h informatio n a s possibl e i n 
advance, i f poss ibl e i n wri 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 da te . 

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 dec i s ions . 

Remember, new s mean s ne w th ings : s ta l e new s i s u s e l e s s . 

Ensu re tha t , i f newspaperme n nee d te lephones , the r e a r e te l e -
phones :  i f camerame n nee d l igh t s , tha t t he r e a r e light s :  i f 
r ad io peopl e nee d a  quie t room , a  quie t roo m i s available . 

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 pa y yo u wit h a  fai r an d accura t e s to ry . 
Your i n t e r e s t s an d th e in t e re 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  conference , exhibitio n etc < 

Theme o f event : Industr ia l 
Scientific 
Domestic 
Genera l In te res t 

Space ava i lab le : Indoor s 
Outdoors 
Both 

Venue: In-House 1 (A t t ra inin g o r r e s e a r c h 
cen t re e t c . ) 

Travel l ing (Nationally ) 
Travel l ing (Internationally ) 
Other 
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Type o f Exhibit : 

Type o f Audience : 

Feedback: 

S e r v i c e s 

Information: 

Fac i l i t i e s : 

Budget: 

Publ ic i ty: 

Large 
Small 
Demonstrat ive (Sta t ic ) 
Demonstrat ive (Mobile ) 
Audience operate d 
Mechanical 
E lec t r i ca l 
Genera l includin g al l o f th e abov e 
Profess iona l (i n subjec t o f exhibition ) 
Profess iona l (general ) 
Educated 
Non-educated 
Rural 
Urban 
Genera l 
Is ther e an y profess ional /publ i c feedbac k 
from th e exhibitio n r equ i re d i n th e for m o f 
genera l r e s e a r c h regard in g th e us e o r 
reac t ion t o th e exhib i t s , sa le s information , 
census etc ? 
Water 
Elect r ic i ty 
Gas 
Telephone 
Secur i ty 
Is ther e an y informatio n regardin g 
var ious o r al l o f th e exhibit s requi re d 
to b e mad e availabl e t o th e public ? 
Is i t intende d t o us e par t o f th e exhibi t 
for enter ta inin g purpos e o r a s a  P r e s s 
Room? I f s o wha t facil 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 available ? 
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 is ing 
Anticipated number s : La rg e 

Small 
Unknown 
(This informatio n i s r equ i re d fo r th e 

production o f catalogue s o r othe r 
informative items ) 

Any specia l requi remen t no t include d i n th e abov e l is t mus t b e 
cons idered i n o r d e r tha t th e fulles t poss ibl e us e i s mad e o f 
planning t ime , financ e an d genera l effectivenes s o f th e exhibi -
t ion. 

Bibl iography: Dreyfu s s , Henr y (1960 ) Th e measur e o f man . 
Whitney L i b r a r y o f Design , Ne w York . 
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SUBMISSIONS T O COMMITTEE S 

Mrs J  Kimemia h 

Introduction 

At som e tim e o r othe r mos t o f u s fin d ourselve 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 attended . Submission s o f thes e kind s wil l 
usually b e a  shor t an d straightforwar d accoun t callin g fo r n o 
more tha n a n orderl y arrangemen t o f relevan t fact s whic h 
should b e clearl y presented . Thes e submission s lik e thos e 
at meeting s o f club s an d societie s an d i n business , generall y 
on matter s o f routine , ar e ofte n mad e orally . 

But i n business , whethe r o f governmen t o r th e privat e sector , 
the submissio n ma y involv e length y investigatio n an d researc h 
and the n assum e th e proportion s o f a  smal l book . Bu t 
whatever th e natur e o f th e submission , th e objec t i s alway s 
the same : t o presen 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 the sub -
mission wil l var y wit h it s lengt h an d subject-matter , bu t 
there ar e certai n genera l principle s commo n i n thi s for m o f 
communication. 

Types o f submission s 

Written report s fal l int o tw o c lasses ; routin e an d special . 
Many submission s fo r day-to-da y busines s ar e routin e an d 
deal wit h matter s tha t periodicall y occu r e .g . report s o f a 
departmental hea d o n th e wor k o f hi s departmen t ove r a 
period o f time . Presentatio n o f thes e submission s create s 
no specia l problem . Man y routin e submission s ar e i n fac t 
made o n pre-designe d form s whic h simplif y th e wor k o f 
preparing an d presentin g them . 

Special Submission s ar e different . The y ar e no t submitte d 
as a  matte r o f genera l practic e bu t ar e onc e onl y a d ho c 
reports calle d fo r t o provid e informatio n o n matters o f par t i -
cular interes t an d concern . The y cove r ever y conceivabl e 
situation i n whic h thos e askin g fo r th e submissio n ar e 
interested an d o n whic h informatio n i s sought . The y rang e 
from report s tha t ar e n o more tha n replie s t o request s fo r 
information neede d t o brin g a  manage r up-to-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 act 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 y 
may b e detai le d an d exten d ove r man y pages . 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 
spec 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 significance . 
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 othe 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 usual l y cal l fo r th e replacemen t o f th e f i rs t pe rso 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 rde r o f names . 

P repa ra t i on 

The f irs 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 Te rm s o f Reference . 

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 
n e c e s s a r y ? 

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 sou rce s o f information ? 
6 . Identif y thos e source 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 rculat 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 writ in g a  r epo r 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 , journal s 
documents, file s o f cor respondenc e an d s o on . 

2 . tha t whic h i s invest igate d e . g . throug h ques t ionnai re s 
in te rv iews an d conversa t ion s wit h pe r son 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 , spec 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 iments . 
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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 wri t in g th e r e po r 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 r epo r 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 f ac t s , 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 Mate r ia l 

Once th e mater ia l i s col lected , th e nex t ste p i s t o collat e i t . 
Two p rocedu re s a r e involved : 

1. t o br in g togethe r r e l a t e d fact s an d idea s an d grou p the m 
into sect ion s unde r definit e head ings . 

2 . t o a r r a n g 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 o f 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 o the r informatio n i s inadequat e an d need s 
to b e r e in fo rced . 

Forms o f P resen 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  l e 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 r epo r t i s made . Th e mechanica l s t ruc tu r e 
will no t diffe r fro m tha t o f th e o rd ina r y bus ines s l e t t e 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 mat te 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 f e renc e t o th e r eques t fro m th e r e po r 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 a c t s . Thes e wil l b e a r r ange 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 te rm s o f 
r e f e r ence 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 , p a s s 
quickly ove r thos e tha t d o no t concer n hi m an d concentra t 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 p resen t in g differen t item s 
with varyin g deg ree s o f emphas is . 
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P a r a g r a p h for m Fo r ve r y lon g submiss ions , i t i s sometime s 
better t o follo w th e simpl e arrangemen t o f pa rag raph s 
grouped unde r sectio n headings . 

Writing th e submissio n 

Skill i n wri t in g mean s abilit y t o p re sen t subjec t mat te r 
c l ea r ly an d i n a n in teres t in g manner . I n writ in g o f 
submissions accurac y i s paramount . 

A wel l wri t te n submissio n mus t hav e th e followin g qua l i t i es : 

1. Completenes s I t mus t b e complete . Everythin g mus t b e 
invest igated whic h fall s unde r th e te rm s o f r e f e r e n c e . 
Fac t s mus t b e carefull y col lected , in te rpre te d honestl y 
and th e w r i t e r mus t dist inguis h betwee n fact s an d 
opinions. Whethe r th e finding s a r e favourabl e o r 
o therwise th e evidenc e o f whic h conclusion s a r e mad e 
must b e bot h adequat e an d r e l i a b l e . 

2 . Clar i t y Clea r writ in g i s th e produc t o f c l ea r thinking . 
A submissio n wil l hav e c la r i t y onl y i f fact s an d idea s a r e 
p resen ted i n a n o rde r l y manner . Th e languag e i n whic h 
it i s wri t te n mus t b e grammaticall y flawless  bu t easi l y 
unders tood . I f i t i s bein g wri t te n fo r a  special ize d fiel d 
the re ' shoul d b e n o objectio n t o usin g tha t r e g i s t e r o f 
language. 

3 . Concisenes s cons i s t s i n usin g a s fe w word s a s possibl e 
to e x p r e s s wha t ha s t o b e sa id . Th e essen t ia l poin t i s 
economy i n th e us e o f w o r d s . I n othe r word s bombas t 
hackneyed express ion s an d circumlocatio n shoul d b e 
avoided. 

4 . Readabil i t y I t mus t b e r e a d a b l e . Nothin g wri t te n wil l 
get a l t e re d i f i t i s pedes t r i an . I t i s no t enoug h fo r 
presenta t ion t o b e c l e a r , i t mus t b e a t t rac t iv e -  i n a 
form an d i n t e rm s tha t captur e at tent ion . N o wri t te n 
submission i s o f an y us e un les s i t i s a t leas t a t t rac t iv e 
enough t o ge t a  r ead ing . 

Checking th e submissio n 

Having wri t te n th e submission , i t shoul d b e checke d careful ly . 
The wr i t e r ( s ) mus t mak e su r e tha t th e informatio n i s factuall y 
unas sa i l ab l e , appropr ia te l y groupe d an d logicall y a r r a n g e d . 
Spel l ing , g rammar , an d punctuatio n a r e a r e a s fo r considerat ion , 
In th e p r o c e s s o f checkin g th e wr i t e r ( s ) shoul d empathiz e wit h 
the r e a d e r t o v isual iz e th e impac t o f th e submission . 

The component s o f a  forma l submissio n 

1. Th e c o v e r . Wher e submissio n wil l b e handle d a  numbe r o f 
t imes a  dist inct iv e an d protec t iv 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 nea r l y alway s 
the positio n o f th e pe rso 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 of  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 f e r ence s t o th e r i gh t . An y 
appendices wil l b e identifie d i n a  s imila 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 ,wi t h i l lus t ra t iv e ma te r i a l . 

6 . 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 e p o r t shoul d b e maintaine d throughou t al l appendice s 
and c h a r t s . 

Submission Chec k L i s t 

Pu rpose 

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 requ i re d b y th e 
t e 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 l ikel y t o a r i s e i n h i s mind ? 
Which o f thes e ha s th e r e p o r 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 statement s accura te ? T o wha t degree ? 
Have sou rce s an d authenticatio n bee n provided ? 
Are t h e 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 p a r a g r a p h s o f reasonab l 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 reflec t th e developmen t o f th e infor m 
ation an d ideas ? 

Has th e righ t balanc e bee n struc k betwee n th e variou s part s 
of th e report ? 

How appropriat e ar e they ? 
What referenc e t o the m i s mad e i n th e bod y o f th e report ? 
Are al l th e mai n point s clearl y made ? 

Style 
Is th e repor t fre e fro m pompou s phrase s an d cliches ? 
Is th e approac h positiv e rathe r tha n negative ? 
Does i t hol d th e interes t o f th e write r himsel f throughou t 

his re-readin g o f it ? 

Display 

Is ther e reasonabl e econom y o f pape r an d expression ? 
Are conclusion s an d recommendation s arrange d neatl y 

and clearly ? 
Are th e variou s section s summarize d sufficientl y fo r th e 

reader? 
Are th e heading s an d sub-headin g s right ? 
Have visua l aid s bee n introduce d wher e appropriate ? 

Language 

Is th e repor t fre e fro m grammatica l e r rors ? 
Is th e vocabular y to o abstract ? 
Are an y meaningles s phrase s introduced ? 
Is th e pac e th e righ t one ? To o fast ? To o slow ? 
Is th e repor t tryin g t o accomplis h to o much ? 
Is th e ton e adopte d toward s th e reade r th e righ t one ? 

Illustrative matte r 

Does eac h diagra m conve y it s meanin g clearly ? 
How wel l i s th e associatio n betwee n tex t an d illustratio n 

established? 
Do the illustration s giv e th e essentia l minimu m o f 

explanatory wording ? 
Are th e table s use d mentione d i n th e tex t o f th e report ? 

The effec t 

Is th e surve y o f th e subjec t matte r concise ? 
Has th e purpos e bee n achieved ? 
Can on e describ 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 write r reasonabl y satisfie d wit h th e report ? 
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POOLING EXPERIENC E I N DISCUSSIO N 

Mrs J  Kimemia h 

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 meetings 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 r e : 
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 schedul e ; 
3 . T o reac h agreemen t o n non-officia l 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 lar i f ied . 

3 . Cha i rman /Leade r s attitud e -  to o au toc ra t i c , eas y going , 
bored , un in te res ted , 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 evan 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 cus s ions , rando m allocatio n o f tim e 
to majo r an d mino r i s s u e s , contribution s ignored , d i s -
agreements o r misunders tanding s no t c lar i f ied , in te 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 quotation s o f contr ibut ions , unset t le d point s 
left i n th e a i r , actio n requ i re d no t formulated . 

6 . Par t ic 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 group . 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 thei r atti 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 decis ion s o r mak e 
recommendations. There for e th e amoun t o f part icipat io n 
will depen d o n th e kin d o f meeting , 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 possibl e 
par t ic ipa t ion . 

Types o f meetin g Meeting s var y betwee n th e followin g tw o 
ex t r emes : 
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 . V e r y informa l -  ad-ho c meeting s abou t cu r r en t bus ines s -

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

Between thes e tw o ex t r emes , meeting s var y a l so , dependin g 
on th e amoun t o f par t ic ipa t ion . 

Some o f th e meeting s whic h d o no t ai m a t full  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 hea r definitio n o f respons ib i l i t i e s 
3 . Meetin g cal le d t o rece iv e ins t ruc t ion s 
4 . Meetin g cal le d t o rece 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 . In  thi 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  situatio n whic h i s c lea 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 meeting . 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 calle 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 intel l 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 exactl 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 y th e 
Cha i rman /Leade r -  shoul d b e a  thinkin g activit y 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 su l t s 
of ou r ow n view s an d ac t ions . 

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 
4 . 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 te . I n a  debat e a  pe r so 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 i gh 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 
4.. 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 
exactly 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 the r e ha s bee n thoughtfu l an d construct 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 cooperatio 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 iscuss ion an d wha t i s not , defin e technica l t e rm s used , 
outline p rocedur 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 cus s ions . 

Guide th e d iscuss 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-point s an d expe r i ences , mak e sur e al l 
contr ibut ions a r e unders tood . Kee p discuss 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 scuss ion , r e f e r t o an y change s o f opinion , stat e point s 
of agreement s o r d isagreement , s tat e intermediat e conclusion s 
a s r e a c h e d , mak e sur e o f unders tandin g an d acceptanc e o f 
summaries . 

Es tab l i sh fina l conclusion s reache d Giv e fina l summar y o f 
course o f d i scuss ion , s tat e conclusio n c l ea r ly , mai n point s 
contr ibuted, disagreemen t i f an y an d th e r ea son 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 lea 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  decisio 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 conviction , a s sen t o r reconci l ia t io n o f v i ews . I t i s 
Chairman 's / L e a d e r 's responsib i l i t y t o summariz e th e r ea son s 
for th e actio n an d sho w ho w i t i s i n th e organizat ion s i n t e r e s t . 

To lea d a  d iscuss 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 icipate difference s i n viewpoin t 

3 . Anticipat e cause 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 rass in g 
subjects 

4 . Outlin e th e d iscuss io n i . e . kno w fina l object ive , 
intermediate objec t ives , fram e appropr ia t e ques t ions , 
outline c l e a r in t roduct ion ,prepar 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 v isua l a id s an d othe r 
n e c e s s a r y ma te r i a l . P r e pa ra t i o n doe s no t merel y 
involve collatin 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 
think. (Cha i rman/ leade r shoul d hav e a  p repara t io n 
sheet) 

Chairman' s / L e a d e r ' s authori t y Althoug h a  Chairma n mus t 
guide, h e mus t a ls 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 re lyin 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 pa r t an d t o mak e bes t u s e o f member ' s  know -
ledge an d exper ienc e bu t a ls 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 d iscuss io n ahea d 
from on e poin t t o another , 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 intell igen t 
judgement o n th e idea s p resen te d an d no t l e a 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 rec t 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 tu r e o f r e spons e r e q u 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 -  intell igen 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 successfu l Cha i rman /Leade r 

1. 
2 . 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

Mental alertnes s 
Sensitivity an d perceptio n 
Concise an d clea r expressio n 
Impartiality 
Tact 
Poise an d self-restrain t 
Friendliness an d goo d wil l 
A sens e o f humou r 
Interest 
Fairness 

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

Eve ry meetin g mus t hav e a  Sec re t a r y t o maintai n a  r e c o r d o f 
dec is ions an d ag reemen t s . 
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Minutes o f meeting s Suc h thing s a s memorand a an d 
shortened-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 at tache d t o i t o n a  separa t e sli p 
of pape r ( ' loos e minutes ' ) . 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 iscuss 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 o n th e 
whims an d fancie s o f a  pa r t i cu la r individua l the n the y shoul d 
be u t te 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 
summaries . 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 summaries . I f th e meetin g 
a g r e e s wit h th e summaries , the n i t ha s fo r al l p rac t i ca l 
purposes 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 previou s meeting . 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 universa l l y accepte d for m fo r th e layou t 
of minutes , an d man y var ia t ion s i n detai l a r e poss ib le , 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 rece ive d from : 
(Lis t o f Names ) 

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

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

Min. ( N O . ) HEADIN G 
(Brief summar y o f backgroun d 
and /o r d iscuss ion ) 

RESOLVED: 
Tha t . .  . (verbatim tex t o f th e 

resolut ion) 
Min. (No. ) (HEADING ) 

The meetin g close d a t (TIME ) 

Confirmed : 
Chairman 

Date : 
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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 te s , an d TH E SHORTE R THE Y AR E 
THE B E T T E R . Goo d minute s cal l fo r summarizin g i n i t 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  o n tha t hav e bee n rece ive 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 cour 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 f ac 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 especia l 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 deta i 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 . 

He re 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 

P R E S E N T : Council lo r A  B  -  Chairma n 
Council lor C  D - Vice-Chairma n 
Council lor E  F 
Counci l lor G  H 
Counci l lor 1  J 

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

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

IN ATTENDANCE : M r B  C  -  Cler 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 Cler k 

M i n . 6 7 / 7 0 : PRAYER S 
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 . 

M i n . 6 8 / 7 0 : CONFIRMATIO N 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 rep lace d b y th e 
words a s soo n a s p r a c t i c a b l e . 
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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 vis i t t o th e Nairob i Sho w 
September h e ha d approache d a  c e r t a 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 cha rge , 
and fiftee n 5-gallo n drum s ha d a l read y 
been r ece ived . 
Referr ing t o th e Council ' 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 sed i n controll in g an d supervis in g 
funds. Tw o c a s e s o f misappropriat io n 
had bee n r epor 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 Chairman ' s 
r e m a r k s , an d endorse d hi s thank s 
to th e Council ' s financia l of 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 iscuss io n o f thi s r e p o r t , 
Councillor K  L  pointe d ou t tha t th e Kalim a 
Dispensary requ i re 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 spensa r i e s i n th e Count y i n th e 
nea r future . 
P roposed b y Councillo r K  L, seconde d b y 
Councillor 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 Dispensary , 
as 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 la r a t tent ion . 
(During th e d iscuss io n o f thi s r epor t 
Councillor M r s S  T  en tere d th e meeting ) 

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

Min.75/70 MARAN I AFRICAN 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 lde 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 
agreeing 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  lef t 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 the 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 als o contain s 
a goo d dea l tha t shoul d hav e bee n omitted . Rewrit 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 
application wa s rece ive d fro m th e Wandi r i Self-Hel p 
Group fo r permiss io n t o e rec t a  n u r s e r y schoo l o n Plo t 
No .39 , adjacen t t o Wandir i Marke t . Councillo r N  O 
expres sed concer n tha t th e sani ta r y facil i t ie s provide d 
might no t b e adequate , bu t accepte d th e Chairman' s 
a s s u r a n c e tha t thi s woul d b e closel y superv i sed . 
Councillor D  E  sai d tha t i n hi s vie w anothe r n u r s e r y 
school wa s no t r equ i re d a t Wandir i . Councillo r J  K , 
however pointe d ou t tha t t he r e wa s not , i n fact , an y 
n u r s e r y schoo l withi n fiv e mi l e s . Councillo r D  E  the n 
agreed tha t ther e wa s a  goo d cas e fo r th e propose d 
school . Councillo r V  W  asked whethe r th e self-hel p 
group wa s i n a  posit io n t o pu t u p a  buildin g o f th e 
r equ i red s tandard , addin g tha t h e doubte d it ; h e wa s 
a s s u r e d b y th e CD O tha t i t w a s . Severa l Council lor s 
then exp res se d the i r opinio n tha t th e grou p shoul d b e 
encouraged; Councillo 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 dese 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 ie d tha t th i s wa s a  l ibellou s accusat ion . 
The Chairma n calle d fo r o r d e r , an d Councillo r O  P  the n 
proposed tha t th e reques 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 agree d t o unanimously . 

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

Drive an d enthusias m 
Self contro l 
Imperturbabil i ty 
Balanced judgemen t 
Technical competenc e 
Courage 
Discipline 
Impartiali ty 
Approachabil i ty 
Balanced humou r 
Sincer i ty 
Sensi t iv i ty an d percept io n 
Creat iv i ty 
Mental a l e r t n e s s 
Tact 

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 th re e g roups . 
Each grou p wil l elec t a  chai rman . B y grou p discuss io n 
each grou p wil l decid e th e qual i t ie s r equ i re d an d a r r ang e 
these i n o r d e r o f importance . Al l th e par t ic ipant s wil l 
finally mee t a t p lenar y t o p resen t the i r grou p dec is ion . 
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Commonwealth Scienc e Counci l Communicatio n Technique s Worksho p 

COMMUNICATING I N RESEARC H MANAGEMEN T 
- CAS E STUD Y 

D G Thoma s 
M N  G A Kha n 

Due t o reductio n i n th e nationa l budget , th e Governmen t ha s 
formed a  nationa l committe e t o advis e i t o n ho w economie s wil l 
be effecte d i n differen t sec to rs . Th e tw o nationa l R& D insti -
tutes ar e require d t o submi t proposal s o n th e way s saving s wil l 
be made , an d t o indicat e ho w th e programm e wil l b e affecte d b y 
these cuts . Th e Researc h Director s wil l als o b e require d t o 
submit a  cas e i n suppor t o f retainin g som e position s no w vacant , 
and o f proceedin g wit h define d capita l expenditure . 

A national Committe e ha s bee n forme d t o recommen d t o th e 
Government a s regard s th e programm e an d budge t proposal s o f 
the tw o nationa l R& D institutes , on e concerne d wit h industr y 
and th e othe r agriculture , i n vie w o f th e followin g situation . 

Situation: 
Transferring al l vacan t position s t o centra l poo l 
All long-ter m project s t o b e suspende d -  project s 
with immediat e prospec t o f retur n onl y considere d 
Budget o n curren t expenditur e reduce d b y 20% 
New capita l expenditur e t o b e reduce d b y 50% 
Capital work s i n progres s t o continu e bu t n o fund s 
for ne w equipmen t an d furnitur e 
Travel outsid e countr y disallowe d 
Internal trave l mus t b e approve d b y Headquarter s 
- 20 % reduction i n Travellin g Vote . 
Casual employmen t stoppe d 
Temporary staf f t o b e dismisse d 
No expenditur e requirin g convertibl e currenc y 
Journal an d boo k expenditur e reduce d 20 % 
Staff -  n o promotion s t o fil l vacan t senio r position s 
No increment s 
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P r o c e d u r e : Th e par t ic ipant s wil l b e divide d int o tw o 
syndicates t o r ep re sen t th e tw o insti tution s an d eac h on e wil l 
be give n a  rol e o f divisiona l hea d accordin g t o th e inst i tu -
tional c h a r t s . P rocee d a s follows : 

Each departmen t hea d p r e p a r e s a n annua l programm e 
for hi s divis ion , indicatin g th e pro jec t s (on-goin g 
and proposed , shor t an d lon g te rm) , manpowe r 
(avai lable , r e q u i r e d , exist in g vacan t posi t ions ) an d 
the budge t r equ i re d ( s a l a r y , overhead , capita l item s 
of expendi ture , consumables , e t c . ) , an d ho w hi s 
division i s affecte d b y th e c u t s . 
All divisiona l head s mee t wit h Di rec to r i n a  join t 
sess ion t o wor k ou t a n annua l programm e fo r th e 
ins t i tu te , suggestin g way s saving s wil l b e mad e an d 
indicating ho w th e programm e wil l b e affecte d b y 
these c u t s . 
P r e p a r e a  wri t te n submissio n t o th e nationa l 
Committee i n suppor t o f you r programme . 
P r e p a r e a  P r e s s Releas e 
Ora l presenta t io n t o th e nationa l Committe e b y 
D i r e c t o r s i n plenar y 
Take par t i n Radi o an d T V in te rv iews . 
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INFORMATION SYSTEM S AND  SERVICE S 
IN SCIENC E AN D TECHNOLOG Y 

P J  Boyl e 

Introduction 

The mai n informatio n nee d o f sc ien t i s t s i s t o kno w wha t 
r e s e a r c h i s goin g on , wh o i s doin g i t an d wher e an d wha t 
r e s u l t s hav e bee n obtained . The y als o nee d muc h factua l an d 
numerical dat a an d informatio n abou t methods , m a t e r i a l s , ne w 
p r o d u c t s , informatio n s o u r c e s , e t c . Th e worl d fun d o f forma l 
published scientifi c informatio n i n al l act iv e disc ipl ine s an d 
technologies i s ve r y la rg e an d growin g continuously . Acces s 
to thi s informatio n i s mainl y throug h va r iou s insti tutiona l 
fac i l i t i es . Resea rch -manage r s , admin is t ra to r s an d polic y 
makers equall y nee d a c c e s s t o informatio n fo r r e s e a r c h p lan -
ning, th e a s se s smen t s o f p r i o r i t i e s an d budget s an d i n polic y 
making, bu t thi s i s o f a  quali tat ivel y differen t kin d t o tha t 
needed b y p rac t i s in g s c i en t i s t s . 

Fo r s c i en t i s t s , t o b e wel l informe d r e q u i r e s knowledg e o f wha t 
information ex i s t s an d ho w t o ge t i t . Thi s i s mainl y a  matte r 
of a c c e s s t o publishe d l i t e r a tu r e take n b y l i b r a r i e s at tache d t o 
r e s e a r c h ins t i tu t e s , u n i v e r s i t i e s , e t c . wher e the y work . 

The L i b r a r y informatio n syste m 

Functional component s I n al l count r ie s l i b r a r i e s a r e th e 
pr inc ipa l f i r s t - l in e r epos i t o r i e s o f informatio n fo r sc ien t i s t s . 
T h e i r bas i c functio n i s t o obtain , catalogu e an d s tor e docu -
ments an d t o mak e the m access ib l e t o u s e r s o n demand . I n 
addit ion, l i b r a r i e s wil l normall y under tak e t o obtai n loa n 
copies o r photocopie s o f document s hel d e l s e w h e r e . A 
genera l ized schem e fo r th e l i b r a r y functio n i s a s follows : 
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In thi s scheme , th e u s e r ca n hav e e i the r d i rec t a c c e s s t o 
l i b r a ry stock s o n th e shelve s o r ca n us e subjec t o r autho r 
catalogues an d to p o f indexe s t o identif y item s whic h ca n the n 
be r e t r i eve d fro m s tocks . Th e informatio n r e t r i eva l opera t -
ion ma y b e don e b y th e u se r himsel f o r b y informatio n 
personnel workin g o n hi s behalf . Th e secondar y informatio n 
l i t e r a tu re ma y als o b e use d t o identif y document s neede d an d 
which ca n b e obtaine d fro m l i b r a r y stock s o r outsid e s o u r c e s . 

L i b r a r y content s Th e usua l c l a s s e s o f l i t e r a tu r e hel d b y a 
science l i b r a r y wil l includ e th e following : 
1. Journa ls , conferenc e p roceed ings , bulletin's , monographs , 

e t c . containin g origina l r e s e a r c h r e p o r t s . 
2 . Books , textbooks , r e s e a r c h review s an d d iges t s , sc ient i -

fic re fe renc e books , dat a f i les , e t c . 
3 . D ic t iona r i e s , g l o s s a r i e s , guidebooks , e t c . fo r genera l 

r e f e r e n c e . 
4. Fo r som e l i b r a r i e s , patent s and /o r s tandard s l i t e r a t u r e . 
5 . Secondar y informatio n jou rna l s , r e v i e w s , d i g e s t s . 

Publ icat ions i n c l a s s e s 1  t o 4  wil l general l y b e give n notic e 
in th e l i b r a r y ca ta logue . Clas s 5  i s th e so-ca l le d secondar y 
l i t e r a tu r e whic h typicall y cons is t s o f journal s containin g 
collected t i t le s o f a r t i c l e s o r t i t le s plu s a b s t r a c t s o r othe r 
ex t r ac t s fro m th e pr imar y l i t e r a t u r e . Thi s ca n therefor e b e 
r ega rded a s condense d informatio n abou t th e content s o f 
p r imary publication s an d whic h a t th e sam e tim e give s suffi -
cient deta i l s t o enabl e th e origina l document s t o b e identifie d 
and located . Suc h publication s provid e a  ke y t o l i t e ra tu r e 
not take n b y th e l i b ra r y an d s o great l y exten d i t s l i t e r a tu r e 
cove rage . Th e indexe s i n secondar y publication s perfor m 
the sam e ro l e fo r th e l i t e r a tu r e the y cove r a s l ib ra r y 
catalogues d o fo r th e l i b r a r y conten ts . 

L i b r a r y catalogue s Th e catalogu e o r inde x ha s a  ke y rol e i n 
enabling th e l i b r a r y content s t o b e note d an d r e t r i e v e d . Thi s 
is usual l y don e b y mean s o f subjec t keyword s an d authors ' 
names . I n som e ver y la rg e l i b r a r i e s th e cataloguin g a r r a n g e -
ments ma y b e comple x an d computerized , bu t i n mos t smalle r 
l i b r a r i e s manua l indexe s a r e u sua l . A t thei r s implest , thes e 
indexes ma y consis t simpl y o f individua l c a r d s . Eac h ne w 
document enter in g th e syste m i s indexe d b y subjec t an d autho r 
and ne w c a r d s ca r ry in g th e bibliographi c descr ipt io n o r 
access ion numbe r a r e mad e ou t an d adde d t o th e c a r d s a l read y 
in th e system . Becaus e eac h ent r y need s tw o o r mor e ne w 
c a r d s , suc h indexe s rapidl y becom e physical l y unwieldy . A 
measure o f compressio n ca n b e achieve d b y usin g var iou s 
forms o f edge - o r cent re-punche d ca rd s i n whic h th e sam e 
index ca r d ma y c a r r y a  numbe r o f differen t documen t d e s c r i p -
t ions o r access io n numbers . Alternat ivel y a  ca r d ma y b e 
made ou t fo r eac h documen t o r access ion s number , whic h i s 
then edge - o r cent re-punche d fo r a n inde x keywor d o r 
keywords . 
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A var ian t o f th e forme r i s th e so-ca l le d featur e o r optica l 
coincidence ca r d index . I n thi s syste m ever y keywor d i n th e 
index ha s it s correspondin g featur e c a r d . Eac h ca r d whic h 
is edg e notche d c a r r i e s a  fixe d numbe r o f posi t ion s (usuall y 
up t o 10,000 ) whic h ca n b e locate d b y horizonta l an d ve r t i ca l 
coordination an d o n whic h eac h coordinat e posit io n c o r r e s -
ponds t o a  documen t access ion s number . Whe n a  ne w docu -
ment (book , r e s e a r c h p a p e r , memorandum , e t c . ) en t e r s th e 
l i b r a r y , i t i s f i rs t indexe d an d give n a n access ion s number . 
If th e keywor d chose n ha s a l read y bee n use d i n th e system , 
i ts cor respondin g featur e ca r d i s ex t rac te d an d a  hol e punche d 
at th e coordinat e posit io n cor respondin g t o th e access io n 
number o f th e ne w document . I f th e inde x keywor d i s new , 
then a  ne w featur e ca r d i s mad e ou t fo r th e keyword , punche d 
at th e appropr ia t e coordinat e an d adde d t o th e c a r d s a l read y 
in th e system . 

When usin g a  singl e ca r d fo r r e t r i e v a l , th e ca r d correspondin g 
to th e chose n keywor d ca n b e take n fro m th e inde x an d place d 
over a  ligh t s o u r c e . Th e coordinate s a t whic h ligh t shine s 
through th e car d ca n the n b e identifie d an d the i r respec t iv e 
access ion number s foun d an d use d t o r e t r i e v e th e c o r r e s p o n -
ding document s fro m s tor e o r f i le . Al ternat ively , mor e tha n 
one featur e ca r d ca n b e aligne d togethe r i n a  stac k an d simi -
la r ly place d ove r a  ligh t s o u r c e . Th e coordinate s a t whic h 
light shine s throug h th e stac k cor respon d t o thos e document s 
ca r ry ing al l th e inde x term s chose n fo r r e t r i e v a l . B y thi s 
method inde x en t r i e s ca n b e coordinate d s o tha t r e t r i eva l i s 
achieved wit h chose n keywor d combinations . 

The choic e o f cataloguin g syste m depend s o n th e siz e o f l i b ra r y 
or amoun t o f mater ia l t o b e deal t with . Th e featur e ca r d 
system ca n b e use d t o inde x th e sam e numbe r o f document s a s 
the re a r e coordinat e posi t ion s o n th e c a r d s ; whe n th e numbe r 
of document s exceed s thi s number , the n a  ne w se t o f inde x ca rd s 
must b e s t a r t e d . I n t ime , thi s coul d involv e th e sequentia l 
searching o f a  numbe r o f featur e ca r d s e t s . In  p r a c t i c e , i t 
becomes difficul t t o us e mor e tha n abou t fiv e se t s o f a  featur e 
card inde x ca r ry in g 10,00 0 coord ina tes ; however , wher e i t 
is wishe d t o r e t r i ev e mater ia l goin g bac k ove r a  re la t ivel y 
limited per io d o f tim e thi s ma y b e l e s s o f a  problem . 

Where featur e ca r d system s involv e substant ia l number s o f 
keywords , u s e r s ma y fin d i t difficul t t o decid e whic h i s th e 
co r r ec t keywor d t o us e fo r r e t r i e v a l . I n thi s situatio n i t wil l 
be n e c e s s a r y t o provid e bot h u s e r s an d thos e responsib l e fo r 
document indexin g wit h a  l is t o f th e mai n operat iv e keywor d 
synonyms, re la te d o r a l te rnat iv e te rm s wit h c r o s s - r e f e r e n c e s 
linking the m t o th e p r e f e r r e d operat iv e keywords* . 

* A  goo d accoun t o f a  featur e ca r d syste m an d i t s assoc ia te d 
control led inde x o r thesauru s i s give n i n th e followin g 
r e f e r e n c e : Posne t t , N  W  Th e Lan d Resource s Divisio n 
and i t s featur e ca r d system . Quar t . Bull . IAALD , 1975 , 
20, No.l , 23-33 . 
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Photo- an d microcopyin g Reprographi c facili t ie s a r e now -
adays availabl e i n man y l i b r a r i e s . Xerograph y i s i n commo n 
use fo r d i rec t copyin g of  document s fo r interna l an d externa l 
use an d i s a  valuabl e mean s o f providin g documen t copie s o n 
request withou t th e nee d t o sen d th e o r ig ina l s . Microcopyin g 
is a ls o i n us e a s a  mean s o f rap id , inexpensiv e documen t 
t r ans fe r throug h th e mai l an d ca n offe r a  wa y o f reducin g th e 
volume o f l i b ra r y s torag e needed . Microfich e (commonl y 9 0 
pages pe r fiche ) i s mor e popula r the n microfilm , mainl y becaus e 
it i s mor e convenien t an d fil e s torag e o f microfich e i s e a s i e r . 
However, th e equipmen t neede d t o produc e microfich e mas te r s 
is expensive ; copyin g mas te r s i s appreciabl y les s costl y an d 
microfiche r e a d e r s themselve s a r e re la t ivel y inexpensive . 

Microfiche i s likel y t o becom e increas ingl y importan t a s a 
medium fo r documen t t r ans fe r i n internat iona l an d multi -
national documentatio n an d informatio n sys tems . However , 
sc ien t i s t s themselve s general l y disl ik e havin g t o us e micro -
fiche an d i t s acceptabil i t y a s a n a l ternat iv e t o maintainin g 
l ib ra ry stock s i n har d cop y for m i s likel y t o b e limited , i n 
p r a c t i c e . 

ln-house provis io n o f scientifi c informatio n 

Information gatherin g habit s o f sc ient i s t s The r e a r e 
var ious ly reckone d t o b e 30-35,00 0 scientifi c journal s i n th e 
world today , thoug h i n th e fac e o f thi s ver y la rg e numbe r (an d 
ignoring th e additiona l ver y la rg e amoun t o f non-conventiona l 
l i t e r a tu re ) i t ha s als o bee n sai d tha t 95 % of th e rea l l y import -
ant l i t e r a tu r e i s publishe d i n onl y abou t 10 % of them . 
Typical ly , sc ien t i s t s ma y rea d o n averag e onl y 10-1 2 journal s 
r egu l a r l y , pe rhap s 8  o r 9  specificall y o n thei r subjec t an d th e 
r e s t genera l scienc e journal s suc h a s Natur e o r Sc ience . 
Outside thei r ow n read ing , man y sc ient i s t s re l y heavil y o n 
informal contact s a t work , conference s an d symposia , o n 
abs t r ac t j ou rna l s , e t c . So-ca l le d invisibl e college s ( e . g . 
groups o f sc ien t i s t s withi n an d outsid e thei r ow n countr y wh o 
share a  profess iona l r e s e a r c h in te res t an d wh o cor respond , 
exchange r e p r i n t s , e t c . ) a r e als o considere d importan t b y 
some sc i en t i s t s , thoug h suc h grouping s ten d t o b e r a the r 
haphazard an d unsystemati c a s informatio n s o u r c e s . 

L ib ra ry informatio n s e rv i ce s Genera l ly , l i b r a r i e s wil l tak e 
as muc h o f th e re levan t pr imar y l i t e ra tu r e a s deman d r equ i r e s 
and budget s allo w an d tak e secondar y l i t e ra tu r e t o supplemen t 
their cove rage . Outsid e sc ien t i s t s ow n l i t e r a tu r e scanning , 
t he re fo re , efficien t l i b ra r y se rv ice s thu s depen d o n effectiv e 
ways o f identifyin g wante d document s an d effectiv e mean s o f 
getting document s tha t a r e no t a l read y take n b y th e l i b r a r y . 
This depend s o n a  goo d i n t e r - l i b r a r y loa n system , backe d u p 
by knowledg e o f ho w an d wher e t o ge t document s outsid e th e 
l i b ra ry network , e . g . i n othe r coun t r i e s . 

A valuabl e an d rapi d metho d o f a ler t in g l i b r a r y u s e r s t o ne w 
l i t e r a tu re i s t o lis t i t for , say , weekl y c i rcu la t ion . Suc h 
l i s t s wil l no t neces sa r i l y includ e r e s e a r c h a r t i c l e s i n journal s 
which th e sc ient i s t s concerne d wil l se e anyway , bu t wil l con -
cent ra te o n incomin g books , r ev i ews , r e fe renc e books , con -
ference proceeding s an d othe r non-conventiona l l i t e r a t u r e , e t c . 
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In-house informatio n personne l T h e r e i s a n increas in g 
t rend i n man y organizat ion s t o appoin t informatio n officer s 
specifically t o p r o c e s s an d p r e p a r e informatio n fo r u s e r s . 
Th is ca n wor k ve r y wel l wher e suc h personne l a r e i n clos e 
touch wit h thos e the y s e r v e ; i n l a rg e organiza t ion s thi s ca n 
save muc h o f th e tim e man y sc ient i s t s spen d searchin g th e 
l i t e r a tu r e an d maintainin g the i r ow n ca r d indexes . 

Such personne l ma y compil e l i s t s o f bibliographi c r e f e r e n c e s , 
find an d assembl e ha r d dat a an d genera l l y dea l wit h specifi c 
enqui r ies fo r technica l information . C lea r ly , goo d knowledg e 
of informatio n sou rce s an d o f scientifi c informatio n wor k 
general ly i s important ; i n man y c a s e s goo d subjec t knowledg e 
will a ls o b e n e c e s s a r y . 

Some r e s e a r c h organizat ion s i n develope d count r ie s hav e 
la rge cen t ra l ize d informatio n department s base d o n th e 
l i b ra ry an d whic h us e computerize d method s o f p rocess in g 
information. Computer s a r e expens ive , bu t ha rdwar e an d 
software cos t s a r e fallin g an d equipmen t i s improvin g al l th e 
t ime. The i r us e a s informatio n p rocess in g aid s i s likel y 
to i nc r ea s e considerabl y ove r th e nex t decade . 

Where nationa l documentatio n an d informatio n cen t r e s ex is t , 
these a r e likel y t o pla y a n increas in g ro l e a s in termediar ie s i n 
abs t rac t ing pr imar y l i t e r a tu r e an d i n searchin g secondar y l i t -
e r a t u r e o n behal f o f u s e r s . Also , l i t e r a tu r e sea rc h se rv i ce s 
such a s thos e specificall y provide d i n agr icu l tu r e b y suc h s e r -
vices a s th e Commonwealt h Agr icul tura l Bureau x ca n provid e 
useful back-u p fo r nationa l o r loca l informatio n s o u r c e s . 

Formulation o f enqui r ie s Wher e informatio n personne l hav e 
to d o scientifi c enquir y work , a  commo n proble m i s t o identif y 
exactly wha t th e enqu i re r wan t s . Withi n th e sam e organization , 
this i s no t to o difficul t -  th e problem s a r i s e whe n enqui r ie s 
come fro m outs ide . P r o p e r formulatio n o f enquir ie s involve s 
both th e seeke r an d th e provide r o f information . I t i s usefu l 
to itemiz e som e commo n difficult ies , especia l l y wit h comple x 
enqui r ies involvin g compariso n an d assessmen t o f information . 
Here a r e som e quest ion s fo r thos e answer in g enqu i r i e s : 

1. Doe s th e enqu i re r wan t a s muc h informatio n a s poss ib le , 
or onl y a n introductio n fo r whic h a  fe w ke y document s 
or a  r ecen t revie w wil l do ? 

2 . Ho w fa r bac k shoul d th e enquir y go ? (I n man y subjec t 
a r e a s , anythin g ove r 1 0 y e a rs ol d ma y b e o f l i t t l e va lue) . 

3 . Ho w quickl y i s th e informatio n needed ? 

In answerin g enqu i r i e s , simpl e fact s an d f igure s ca n general l y 
be foun d i n textbooks . Enqui r ie s o f th e kin d "al l informatio n 
on "  ofte n tur n ou t t o b e muc h l e s s sweepin g i n scop e 
on bein g r e f e r r e d bac k t o th e e n q u i r e r . 

It ca n b e ver y usefu l i n dealin g wit h enqui r ie s t o dra w u p a 
s tandard for m t o answe r som e o f thes e point s i n advance . 
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Secondary informatio n source s an d se rv ice s 
• •  •  -

Today n o sc ient i s t s ca n hop e t o kee p u p wit h th e l i te ra tur e 
published i n hi s subjec t b y hi s ow n effor ts . For tunate ly , h e 
has n o nee d t o b e informe d abou t mor e tha n a  fractio n o f i t an d 
the proble m i s therefor e on e o f se lect ion . Th e so-cal le d 
information explosio n wa s f irs t fel t i n th e develope d coun t r i e s . 
In respons e t o th e nee d fo r a  mean s o f identifyin g an d selectin g 
wanted fro m unwante d l i t e r a t u r e , ther e hav e no w grow n u p 
secondary documentatio n an d informatio n se rv ice s i n al l d i s c i -
pl ines an d technologie s o f an y signif icance . A  ne w disciplin e 
of informatio n scienc e ha s itsel f recent l y evolve d an d th e num -
ber o f i t s p rac t i t i one r s g r o w s . Thes e se rv i ce s a r e mostl y 
staffed b y informatio n spec ia l i s t s whos e pr incipa l jo b i t i s t o 
p r e p a r e not ice s (ar t ic l e t i t l e s , o r t i t le s plu s abs t r ac t s ) o f th e 
contents o f journa l a r t i c l e s o r othe r pr imar y publ icat ions , 
and t o issu e t h e s e , usuall y plu s indexes , a t in terval s t o 
u s e r s . Th e indexe s mak e i t possibl e t o identif y an d 
r e t r i eve pa r t i cu la r pr imar y document s an d th e informatio n 
given i n th e abs t r ac t s enable s u s e r s t o decid e whethe r o r 
not the y nee d t o se e th e origina l document . 

There a r e no w hundred s o f secondar y informatio n se rv ice s i n 
ex i s t ence . Som e a r e ver y la rg e an d sophis t icated , o ther s 
a r e small . Man y a r e national,som e a r e multinationa l an d 
some a r e in terna t ional . Al l th e ver y larg e se rv ice s no w 
use computer s t o enabl e the m t o dea l wit h th e enormou s amoun t 
of informatio n the y hav e t o p r o c e s s . Nearl y al l thes e con -
tinue t o i ssu e printe d journal s an d al l produc e thei r outpu t 
on magneti c tap e a s wel l . Thi s enable s u s e r s wit h th e n e c e s -
sary compute r facil i t ie s t o prin t ou t al l o r t o selec t pa r t s o f 
the content s accordin g t o need . 

Secondary informatio n se rv ice s 

Examples o f th e mor e importan t amon g thes e se rv ice s a r e 
the following : 

Biological A b s t r a c t s , i ssue d b y th e Biosi s serv ic e (abou t 
140,000 abs t r ac t s pe r y e a r ) . 

Chemical A b s t r a c t s , produce d b y Chemica l Abs t rac t s Serv ic e 
(over 160,00 0 a b s t r a c t s pe r y e a r ) . 

These a r e majo r commercia l s e rv i ce s servin g par t i cu la r 
scientific d i sc ip l ines . 
Examples o f l a rg e nationall y base d se rv i ce s coverin g a  wid e 
range o f d isc ipl ine s a r e th e Referativny i Zhurna l s e r i e s o f 
abs t r ac t journal s produce d i n th e USS R b y VINIT I (ove r 
900,000 a b s t r a c t s pe r yea r ) an d th e Bulleti n Signaletiqu e 
journal s e r i e s produce d i n F r a n c e . 
Examples o f l a rg e recent l y c rea te d internat iona l s e rv ice s 
a r e th e Agrinde x an d Atominde x tit l e s e r v i c e s . 
An exampl e o f a  la rg e multinationa l se rv ic e i s the . Common -
wealth Agricul tura l Bureau x (CAB ) whic h i s sue s 130,00 0 
abs t r ac t s pe r y e a r i n i t s journa l s e r i e s . 
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Up t o severa l month s o r mor e ma y ofte n e laps e betwee n th e 
publication o f a  scientifi c a r t i c l e i n a  pr imar y journa l an d 
the appearanc e o f i t s cor respondin g abs t rac t i n a  secondar y 
publicat ion. T o mee t th e nee d fo r rapi d notic e o f ne w 
l i t e r a t u r e , so-ca l le d cu r ren t awarenes s se rv ice s suc h a s 
Curren t Content s an d Chemica l Condensate s a r e ava i lab le . 
These publication s i ssu e l i s t s o f a r t i c l e t i t l e s , Cur ren t 
Contents i n th e for m o f copie d pr imar y journa l content s 
pages an d Chemica l Condensate s a s repackage d ti t l e l i s t s . 
In bot h c a s e s , th e objectiv e i s t o reduc e t o a  minimu m th e 
interval betwee n pr imar y an d s e c o n d a r y publicat ion . 

Special output s Som e secondar y documentatio n an d inform -
ation s e r v i c e s repackag e th e mater ia l i n the i r dat a base s int o 
so-ca l led SD 1 (Select iv e Disseminatio n o f Information ) 
outputs coverin g smal l subjec t a r e a s . Th e CA B fo r 
example, r epackage s i t s mai n abs t r ac t outpu t int o 
regu la r ly i ssue d output s coverin g suc h na r ro w field s 
as plan t growt h regulat in g subs tances , i r r iga t io n and . 
d ra inage , e t c . Th e U K INSPE C s e r v i c e , whic h cover s 
phys i c s , e lec t ron ic s an d computers , p rovide s a  simila r 
se rv ice coverin g pa r t i cu la r subsect ion s o f th e mai n subjec t 
sec t ions . Th e Chemica l Abs t rac t s S e r v i c e , fo r example , 
also provide s outpu t cover ing , s a y , a singl e chemica l t o 
cus tomers ' r equ i r emen t s . Bot h th e Excerp t a Medic a an d 
CAB se rv i ce s provid e r e t rospec t iv e r e t r i eva l s e rv i ce s o n 
demand, i n th e cas e o f CA B i n th e for m o f one-of f annotate d 
bibl iographies whic h cove r th e l i t e r a tu r e publishe d ove r a 
longer o r sho r t e r tim e in t e rva l . 

All th e la rg e s e rv i ce s us e highl y sophist icate d compute r 
aided p rocess in g technique s and , unfortunately , man y a r e 
very costl y t o u s e . 

Data analys i s an d r e f e r r a l cen t r e s Ther e a r e a  numbe r 
of documen t analys i s cen t r e s i n exis tenc e i n whic h th e dat a 
or factua l informatio n i n pr imar y journal s i s analyze d an d 
made ava i l ab l e i n condense d for m t o u s e r s . Thes e 
se rv ices a r e general l y staffe d b y scientifi c spec ia l i s t s an d 
the i r outpu t i s numerica l o r factua l da ta , provide d i n r e spons e 
to d i rec t enqui ry . A n exampl e i s th e U S Nationa l Oceano -
graphic Resea rc h C e n t r e . Ini t iat ive s a r e bein g mad e t o 
set u p a n Environmenta l Refer ra l Se rv ic e .  Othe r se rv ice s , 
such a s th e Nationa l Refe r ra l Centr e fo r Scienc e an d Techno -
logy i n th e USA , provid e informatio n abou t source s o f infor -
mation. 

Internat ional an d nationa l agencie s an d system s concerne d 
with scientifi c informatio n 

Of th e followin g organ iza t ions , INI S an d AGRI S als o publis h 
secondary information , bu t al l a r e importan t a s r e f e r r a l 
agencies fo r se rv ic e an d ai d i n scientifi c informatio n m a t t e r s . 

14.7 



AGLINET (Worldwid e Networ k o f Agricul tura l L ib ra r i e s ) 
Like AGRI S ,  thi s i s base d o n FA O an d cons is t s o f a  networ k 
(at p resen t ) o f 1 0 collaborat in g agr icu l tura l l i b r a r i e s . Th e 
system i s see n a s complementar y t o AGRI S an d it s ai m i s t o 
coordinate l i b r a r y r e s o u r c e s an d exchang e internat ional ly . 

International Nuclea r Informatio n Serv ic e (INIS ) 
(International Atomi c Energ y Agency , INI S Sect ion , P O Bo x 
590, 4.-1011 , Vienna , Aus t r i a ) . Thi s wa s th e firs t full y 
internat ional informatio n syste m an d deal s wit h informatio n o n 
nuclear scienc e an d atomi c ene rgy . I t produce s Atomindex . 
Governments o f 2 2 countr ie s co l labora te . 

Information Syste m fo r Developmen t Scienc e (DE V SIS ) 
(Information Scienc e Division , Internationa l Developmen t 
Resea rch Cen t r e , Bo x 8500 , Ottawa , Canad a KI G 3H9) . 
Modelled o n th e INI S an d AGRI S Sys tems . Thi s i s a 
projected internat iona l informatio n syste m fo r economi c an d 
social development , pa r t i cu la r l y fo r th e Thir d Worl d an d i s 
still i n th e plannin g s tage . It s functio n wil l b e t o coordinat e 
the collectio n an d evaluatio n o f publishe d an d unpublishe d 
information o n developmen t policy , planning , financ e an d 
t r a d e , th e socia l an d economi c effect s o f developmen t 
programmes an d re la te d a s p e c t s . 

International Counci l fo r Scientifi c Union s (1CSU ) 
(17 Rue Mirabean , 7501 6 P a r i s ) . A  non-governmenta l in te r -
national organizat io n consist in g o f a  numbe r o f scientifi c 
unions , sect ion s an d committee s coordinatin g var iou s 
scientific act ivi t ie s o n a n internat iona l b a s i s . A n importan t 
component o f ICS U i s i t s Abstract in g Boar d whic h ex is t s t o 
improve th e qualit y o f scientifi c informatio n an d it s d i s t r ibu -
tion amon g sc i en t i s t s . Represente d on  i t s Boar d a r e majo r 
secondary documentatio n se rv i ce s an d publ i sher s o f 
scientific j ou rna l s . 

International Federa t io n fo r Documentatio n (FID ) ( 7 Hofweg , 
the Hague , Nether lands) . Th e pr incipa l non-governmenta l 
internat ional organizat io n concerne d wit h th e stud y an d 
coordination o f documentatio n an d information . FI D collabo -
r a t e s wit h var iou s othe r internat iona l bodies , convene s 
conferences an d organize s stud y an d r e s e a r c h programmes . 
A specia l committe e (FID/DC ) ex is t s t o surve y documentatio n 
needs i n developin g countr ie s an d promot e documentatio n 
ac t iv i t i e s . 

International Informatio n Syste m fo r th e Agricul tura l Scienc e 
and Technolog y (AGRIS ) (AGRI S Coordinatin g Cen t r e , 
FAO, Vi a dell e Term e d i Ca raca l l a , 0010 0 Rome , I taly) . 
Similar t o INI S i n bein g a  syste m i n whic h cooperat in g coun -
t r i e s o r regiona l cen t r e s (ove r 6 0 i n all ) collec t an d r eco r d 
information o n th e l i t e ra tu r e publishe d withi n thei r geogra -
phical a r e a . Thi s informatio n i s sen t t o FAO , Rome , wher e 
it i s coordinate d an d p repa re d fo r publicat ion . Th e subjec t 
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coverage include s al l a spec t s o f agr icu l tu r e an d re la te d 
sub jec t s . Th e presen t outpu t i s Agrindex , a  monthl y titl e 
s e r v i c e , i n pr inte d for m o r magneti c t a p e . Pa ra l l e l abs t rac t 
outputs covernin g majo r subjec t a r e a s i n agr icu l tu r e a r e 
planned fo r th e future . 

ISORID (Informatio n Syste m o n Resea rc h i n Documentation ) 
Set u p i n 197 2 b y UNESC O t o col lec t , o rgan ize , analyz e an d 
disseminate informatio n o n r e s e a r c h act ivi t ie s i n documenta -
t ion, l i b r a r i e s an d a rch ive s an d t o kee p a  r e g i s t e r o f r e s e a r c h 
pro jec ts o n informatio n an d documentation . 

"UNESCO (Unite d Nation s Education , Scienc e an d Cultur e 
Organization) (Plac e d e Fontenoy , P a r i s 7 , F r a n c e ) . 
This i s a n agenc y o f th e Unite d Nation s wit h respons ib i l i ty , 
among othe r th ings , fo r fosterin g an d developin g efficien t 
information s e rv i ce s i n membe r coun t r i e s . UNESC O 
organizes meet ings , a r r a n g e s fo r consultanc y wor k an d 
the t ra inin g o f informatio n personne l an d ha s bee n ins t ru -
mental i n settin g u p documentatio n cen t r e s i n var iou s 
coun t r i e s . 

UNIDO (Unite d Nation s Industr ia l Developmen t Organization ) 
(Fe lde rhaus , 2  Rathauspla tz , P O Bo x 707 , Vienn a 1010 , 
Austr ia) Se t u p a s a  c lear in g hous e t o provid e hel p t o 
developing countr ie s i n indust r ia l iza t ion , wit h emphasi s o n 
medium an d smal l indus t r ie s unabl e t o provid e thei r ow n 
R&D. Include s hel p t o providin g indust r ia l informatio n 
fac i l i t ies . 

UNISIST (Unite d Nation s Informatio n Syste m i n Scienc e 
and Technology ) Thi s i s a  programme , no t a  s e r v i c e , 
es tabl ished jointl y b y UNESC O an d ICS U (Internat iona l 
Council o f Scientifi c Unions) . It s aim s a r e t o coordinat e 
and promot e t r end s toward s internat iona l cooperatio n i n 
documentation an d information . Resea rc h projec t s 
coordinated b y UNISIS T an d funde d b y UND P (Unite d Nation s 
Development Programme ) a r e unde r wa y a t regiona l an d 
national leve l i n a  numbe r o f coun t r i e s . Man y stud y p r o -
jects coverin g var iou s a r e a s o f UNISIS T in te res t a r e als o 
in p r o g r e s s . 

In additio n t o thes e internat iona l agenc ies , var iou s deve -
loped countr ie s a ls o provid e ai d i n documentatio n an d infor -
mation m a t t e r s . Prominen t amon g thes e countr ie s i s 
Canada, whic h fund s th e Internationa l Developmen t Resea rc h 
Centre (IDRC ) (P O Bo x 85)) , Ottawa) . Thi s organizatio n 
ex is t s pr imar i l y t o hel p developin g countr ie s acquir e th e 
knowledge the y nee d t o improv e the i r socia l an d economi c 
condi t ions. Thi s i t doe s b y awardin g gran t s fo r appro -
pr ia te r e s e a r c h an d fo r strengthenin g th e informatio n se rv ice s 
within thes e coun t r i e s . Othe r countr ie s includ e th e U K 
(via th e Br i t i s h Council , 6 5 Davie s S t . Londo n WI Y 2AA) , 
the Fede ra l Republi c o f German y (th e Germa n Foundatio n fo r 
International Development , 5 3 Bon n 1 , Endeniche r S t r a s s e 41 ) 
and var iou s o t h e r s . 
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PLANNING AN D DESIGNING NATIONA L 
INFORMATION SYSTEM S 

P J  Boyl e 

Introduction 

In many developin g countrie s o f th e worl d ther e hav e grow n u p 
substantial structure s o f scientifi c an d technologica l research . 
These pattern s includ e man y discipline s an d technologie s an d 
involve a  wid e variet y o f academic , governmenta l an d 
industrial researc h organizations , al l wit h thei r specia l 
information requirements . Th e majo r importanc e o f effectiv e 
documentation an d informatio n t o suppor t researc h an d 
development wor k withi n thes e structure s i s universall y 
recognized and , ove r th e yea r s , complex , ofte n highl y 
sophisticated service s an d facilitie s t o mee t thes e need s hav e 
come int o existenc e i n virtuall y al l significan t area s o f 
science an d technology . Thes e facilitie s ar e supplemente d 
by variou s secondar y informatio n services , som e o f whic h ma y 
cover variou s individua l sector s o f th e nationa l l i teratur e an d 
others , suc h a s BIOS1S , th e Chemica l Abstract s Service , e tc . 
which cove r th e internationa l l i terature . 

Because th e scal e o f scientifi c an d technologica l activit y i s s o 
great i n man y develope d countrie s eac h subjec t are a ha s 
tended t o becom e largel y self-sufficien t fo r it s documentatio n 
and informatio n need s and , ove r time , i n man y countrie s a 
substantial degre e o f understandin g an d cooperatio n ha s grow n 
up amon g th e variou s component s o f th e networ k o f services , 
l ib ra r ies , e tc . servin g particula r subjec t a r ea s . I n som e 
developed countries , therefore , ther e ma y b e littl e overal l 
planning o r coordinatio n o f service s o r , indeed , littl e specifi c 
need fo r it . I n othe r countries , however , notabl y th e USSR , 
there i s a  hig h degre e o f overal l centra l contro l dictate d 
partly b y languag e difficulties , th e nee d fo r interna l self -
sufficiency an d othe r politica l an d socia l considerations . 

In contras t t o th e situatio n i n develope d countrie s i n develop -
ing countrie s scientifi c an d technologica l informatio n i n 
developing countrie s i s a  resourc e equall y indispensabl e fo r 
economic an d socia l p rogress , bu t it s availabilit y i s ofte n 
spread muc h mor e thinl y ove r variou s agencie s actin g mor e o r 
less independentl y o f eac h other , ofte n o n a  ver y modes t scal e 
and wit h littl e overal l directo r o r coordination . Similarly , 
the hig h cos t o f man y secondar y informatio n service s 
effectively place s the m beyon d th e reac h o f man y potentia l 
use rs i n thes e countries . Th e scal e o f activit y i n particula r 
areas o f scienc e an d technolog y i s frequentl y to o smal l t o 
permit interna l self-sufficienc y fo r informatio n resource s 
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and ther e i s commonl y a  correspondingl y g r e a t e r dependenc e 
on a  ver y smal l numbe r o f non-specifi c cent ra l fac i l i t ies , 
especia l ly academi c l i b r a r i e s . 

In mos t developin g countr ie s today , ther e i s a  genera l 
recognit ion o f th e necess i t y fo r cen t ra l coordinatio n an d 
improvement o f thei r interna l informatio n r e s o u r c e s . Suc h 
coordination offer s a  mean s o f be t te r poolin g an d us e o f 
available budgetar y r e s o u r c e s an d o f ext ract in g maximu m 
benefit fro m s c a r c e informatio n r e s o u r c e s fo r th e g rea tes t 
number o f u s e r s . I t ca n als o enabl e maximu m advantag e t o 
be der ive d fro m importe d information , a  re la t ive l y inexpens -
ive wa y o f obtainin g knowledg e der ive d fro m wha t ma y ofte n 
be extremel y expensiv e r e s e a r c h don e e l s e w h e r e . 

Var ious agencie s hav e bee n involve d i n providin g ass i s t anc e 
in settin g u p o r improvin g informatio n system s i n developin g 
coun t r i e s . Pr inc ipa l amon g thes e ha s bee n UNESCO , unde r 
which th e UNISIS T syste m ha s bee n es tabl ishe d t o provid e a 
conceptual framewor k an d specifi c recommendation s fo r th e 
design an d developmen t o f informatio n sys tems . Withi n thi s 
system, th e establishmen t o f a  s ta te -cont ro l le d nationa l 
documentation cent r e actin g a s th e mai n bod y wit h r e s p o n s i -
bility fo r coordinatin g nationa l informatio n r e s o u r c e s int o a 
national informatio n syste m i s cen t ra l t o th e AGR1S , UNIDO , 
DEVSIS an d INI S concep t s . 

It i s pa r t i cu la r l y i n th e contex t o f th e developin g coun t r i e s , 
that thi s concep t o f th e nationa l informatio n syste m ha s 
developed. A t p r e s e n t , ther e a r e r a t h e r l e s s tha n 3 0 
formalized nationa l informatio n sys tems . Som e o f thes e a r e 
in cent ra l l y organize d develope d coun t r i e s , bu t mos t a r e i n 
developing count r ie s an d mos t hav e bee n se t u p onl y withi n 
the las t 1 0 y e a r s . Th e concep t i s likel y t o prevai l i n othe r 
developing count r ie s i n whic h informatio n faci l i t ie s hav e no t 
yet bee n ra t ional ize d int o a  coordinate d syste m an d th e 
number o f suc h system s i s likel y t o i nc reas e p rogress ive l y i n 
the future . 

The overa l l ai m o f a  nationa l informatio n syste m i s t o promot e 
the availabil i t y an d flow  o f informatio n o f al l kind s t o al l 
s ec to r s o f th e communit y tha t nee d i t . I t wil l ut i l iz e an d 
build o n th e va r iou s existin g documentatio n an d informatio n 
r e s o u r c e s o f a  countr y a s a  foundatio n an d wil l involv e th e 
following tw o bas i c a s p e c t s : 

1 .  Th e establishmen t o f a n organizat iona l s t ruc tu r e fo r 
cen t ra l ized overa l l contro l an d direct io n o f th e system . 

2 . Th e coordinat ion , improvemen t an d systemati c develop -
ment an d supplementatio n o f exist in g facil i t ie s an d 
s e rv i ce s ( e . g. l i b r a r i e s an d specia l informatio n s e rv i ce s 
in academic , governmenta l an d indust r ia l r e s e a r c h 
organiza t ions) . 

Centra l ized di rect io n involve s th e crea t io n o f a  nationa l 
information polic y wit h specifi c shor t - an d long-ter m object -
ives fo r th e developmen t o f th e system . Thi s polic y wil l 
need t o tak e account , f i r s t ly , o f th e nationa l i n t e r e s t s 
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essent ia l ly a s extension s o f a  wide r communit y o f worl d 
sys tems , wit h th e assoc ia te d nee d fo r maximu m compatibilit y 
among system s an d cooperat io n a t al l l e v e l s . 

Resul t s o f a  recen t UNESC O stud y (UNESCO , 1973 ) i n whic h 
the organizat io n o f informatio n cen t r e s an d s e rv i ce s i n 
va r ious develope d an d developin g count r ie s wer e examined , 
under l ined th e marke d difference s tha t exis te d amon g them . 
In 1 1 ou t o f 1 3 develope d coun t r i e s , t he r e wer e var iou s 
d e g r e e s o f governmenta l respons ib i l i t y fo r overa l l managemen t 
and coordinatio n o f informatio n s e r v i c e s . I n man y developin g 
countries-, o n th e othe r hand , t he r e wer e l i b r a r i e s , bu t n o 
documentation c e n t r e s , an d th e emphasi s wa s mor e o n supply -
ing pr imar y publicat ion s r a t h e r tha n o the r form s o f p roces se d 
information. A n importan t except ion , however , wa s India , 
which ha d a  wel l organize d an d in tegra te d nationa l system . 

In wha t follows , t he r e fo re , th e bas i c pa t t e r n o f a  nationa l 
information syste m propose d assume s th e UNIS1S T concep t a s 
i t s mode l an d i t s contex t developin g c o u n t r i e s . 

Planning nationa l documentatio n an d informatio n system s 

Ini t ial ly, th e nationa l informatio n syste m wil l embod y existin g 
l i b r a r y an d othe r informatio n s to r e s an d faci l i t ie s a s i t s b a s i s . 
The essen t i a l ne w featur e tha t mus t b e adde d t o es tabl i s h a 
national syste m i s : 

(a) A  lin e o f adminis t rat iv e an d budgetar y contro l o f th e syste m 
system extendin g throug h a  nationa l focu s t o minis t r y o r 
government departmen t l eve l . 

0 0 A  lin e o f executiv e contro l o f th e syste m extendin g u p t o 
a nationa l documentatio n cen t r e wit h responsibi l i t y fo r 
act ivating an d coordinatin g th e component s o f th e nationa l 
sys tem. 

Such a  system , whic h ma y init ial l y opera t e o n a  ve r y smal l 
scale i f th e in f ras t ruc tur e o f th e syste m i s small , ca n provid e 
the n e c e s s a r y on-goin g technica l bas i s fo r developin g th e 
national syste m i n accordanc e wit h need s ove r t ime , ca n 
provide a  nationa l foru m fo r th e considera t io n o f documentatio n 
and informatio n need s an d p rob lems , ca n provid e a  bas i s fo r 
enl is t ing internat iona l o r othe r ai d i n system s developmen t 
and, finally , ca n effectivel y promot e be t t e r awarenes s o f th e 
importance o f scientifi c an d technica l informatio n an d th e 
faci l i t ies avai labl e a t al l l e v e l s . 

The init ia l ste p i n es tabl ishin g a  nationa l informatio n syste m 
is t o se t u p appropr ia t e plannin g machinery . Thi s migh t tak e 
the for m o f a  tea m (preferabl y small ) o f exper t s i n informatio n 
and documentatio n wor k o r wit h othe r re levan t backgroun d 
knowledge an d expe r i ence , an d includin g on e o r mor e exper t s 
seconded b y ar rangemen t wit h suc h agencie s a s UNESCO , 
IDRC, e t c . Thi s woul d consti tut e th e plannin g group , whic h 
would wor k t o t e rm s o f r e fe renc e an d timetabl e se t b y a  s t a t e -
appointed committe e o f r ep re sen t a t i ve s o f governmen t an d 
pr incipal u s e r g roups . Th e plannin g grou p woul d mak e 
recommendations t o thi s committe e fo r implementation . 
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1. Assessmen t o f informatio n need s an d p r io r i t i e s 

(a) Identificatio n o f documentatio n an d informatio n u s e r s 
and u s e r g roups , wit h dat a o n personne l number s an d 
d is t r ibut ion , in : 

Government m i n i s t r i e s , department s an d agencie s 
Public u t i l i t ie s ( t r anspor t , sani tat ion , wate r 

suppl ies , e t c . ) 
Socio-economic s e rv i ce s (publi c heal th , education , 

housing, l abour , e t c . ) 
Government r e s e a r c h an d developmen t organizat ion s 

(including a g r i c u l t u r e , us e an d managemen t o f 
na tu ra l r e s o u r c e s , e t c . ) 

Industry 
Univers i t ies an d academi c inst i tut ion s 

(b) Assessmen t o f shor t - an d long-ter m t rend s i n informa -
tion need s amon g thes e c l a s s e s o f u s e r s i n te rm s o f 
p r imary an d secondar y informatio n r e s o u r c e s , equip -
ment, p r e m i s e s , e t c . a s indicate d b y stat e investmen t 
policy i n differen t a r e a s o f scienc e an d technology , 
forward project ion s o f r e s e a r c h pro jec t s an d ac t iv i t i es , 
ant icipated change s i n personne l numbers , e t c . 

(c) Assessmen t o f budgetar y p r i o r i t i e s fo r expenditur e o n 
information se rv i ce s amon g thes e c l a s s e s o f u s e r s , 
including r a t i o s o f expenditur e o n documentatio n an d 
information an d informatio n se rv i ce s i n re la t io n t o 
overa l l departmenta l budgets . 

2 . Assessmen t o f exist in g informatio n facil i t ie s an d se rv ice s 

Including : 
(a) Itemizatio n o f informatio n s to re s ( l i b r a r i e s , documen -

tation c e n t r e s , a r c h i v e s , e t c . ) an d the i r pr incipa l u s e r s . 

(b) Itemizatio n o f informatio n cen t r e s (includin g industr ia l 
information o r othe r special ize d c e n t r e s , r e f e r r a l 
s e r v i c e s , e t c . ) an d the i r pr incipa l u s e r s . 

(c) Dat a o n stock s o f books , j ou rna l s , e t c . hel d i n infor -
mation s t o r e s . 

(d) Dat a o n s e r v i c e s provide d ( l ib ra r y loans , mic ro - o r 
photocopies, enqui r ie s r ece ived , secondar y informatio n 
outputs e t c . ) . 

(e) Dat a o n number s o f personne l employe d i n informatio n 
s to r e s an d c e n t r e s , wit h deta i l s o f functions , qualifica -
tions an d expe r i ence . 

(f) Dat a o n p remise s an d special ize d equipment , r e p r o g r a -
phic fac i l i t i es , e t c . i n l i b r a r i e s o r informatio n c e n t r e s . 

(g) Detai l s o f regiona l o r internat iona l a r rangement s fo r 
obtaining, providin g o r exchangin g information . 
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(h) Detai l s o f print in g an d publishin g faci l i t ie s an d 
p u b l i s h e r s . 

(i) Detai l s o f budget s fo r th e va r iou s informatio n 
faci l i t ies an d s e r v i c e s i n t e rm s o f absolut e f igure s 
and a s propor t ion s o f R& D budgets . 

(j) Dat a o n informatio n flow  amon g th e var iou s 
information unit s withi n an d outsid e th e count ry . 

(k) Arrangement s (i f any ) fo r obtainin g feedbac k fro m 
u s e r s o n se rv ic e efficienc y an d o n se rv i ce s r equ i r ed , 
and th e view s o f r ep resen ta t iv e sample s o f u s e r s . 

(1) Detai l s o f exist in g plannin g o r developmen t po l ic ies . 

3 . Identificatio n o f avoidabl e duplicatio n amon g existin g 
s e r v i c e s . 

4. Identificatio n o f gap s i n exist in g s e rv i ce s tha t nee d t o b e 
el iminated. 

National informatio n syste m component s 

These wil l va r y i n scal e wit h r equ i r emen t s , bu t th e bas i c 
elements o f th e syste m wil l include : 

1. A  governmen t minis t r y o r departmen t respons ib l e fo r 
overa l l budgetar y allocatio n an d pol i t ica l contro l o f th e 
system. 

2 . A  nationa l F o c u s . Th e nationa l committe e comprise d o f 
r e p r e s e n t a t i v e s o f government , academi c an d industr ia l 
o rgan iza t ions , admin i s t r a to r s , informatio n u s e r s an d 
p r o d u c e r s wit h administrat iv e respons ib i l i t y fo r overal l 
planning an d coordinatio n o f th e nationa l system . 

3 . Nationa l Documentatio n C e n t r e . Th e mai n nationa l 
organizat ion wit h executiv e respons ib i l i ty , unde r th e 
national F o c u s , fo r contro l an d coordinatio n o f th e 
national sys tem . 

4. Networ k o f special ize d documentatio n uni t s an d sub -
c e n t r e s . Thes e ma y a l read y ex i s t , o r wil l b e c rea te d 
p rog re s s ive ly a s nee d indicate s an d fund s permi t . 
They ma y b e locate d i n un ivers i t y l i b r a r i e s , r e s e a r c h 
inst i tute l i b r a r i e s , e t c . 

5 Nationa l copyrigh t l i b r a r y 

6 . Networ k o f special ize d l i b r a r i e s . Thes e wil l includ e 
l i b r a r i e s o f r e s e a r c h ins t i tu tes , profess iona l a s soc i a t -
ions , paten t an d s tandard s l i b r a r i e s , e t c . 

7 . Specia l ize d documentatio n c e n t r e s . Thes e ma y includ e 
r e f e r r a l o r othe r cen t r e s engage d i n documen t ana lys i s . 

This schem e i s show n graphical l y overleaf . 
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ELEMENTS OF A NATIONAL INFORMATION SYSTEM 

Specialized Documentation 
Information (D/I ) Centres 
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In thi s scheme , th e nationa l Focu s ma y b e assoc ia te d wit h a 
UNISIST nationa l committee , thu s givin g i t a  d i rec t lin k wit h 
aid an d advic e fro m outsid e th e count ry . 

In plannin g a  nationa l system , th e tas k o f th e plannin g grou p i s 
to desig n a  syste m withi n thes e components . Th e ne w element s 
initially t o b e adde d t o wha t wa s the r e befor e wil l b e (a ) th e 
Focus (b ) th e nat iona l documentatio n cen t r e an d (c ) specifi c 
measu res t o coordinat e th e networ k o f components . Th e infor -
mation obtaine d o n nationa l informatio n need s an d facil i t ie s wil l 
provide th e bas i s fo r sho r t - an d long-ter m desig n p roposa l s , 
methods an d system s project ion s an d fo r a s se s s in g th e change s 
in th e p resen t s t ruc tu r e neede d t o achiev e th e agree d overal l 
s t ruc tu r ing , coordinatio n l ink s an d cen t ra l contro l i n term s o f 
f inance, p r e m i s e s , equipmen t an d pe r sonne l . 

System desig n ma y tak e th e for m o f stepwis e phasing- i n o f 
different component s an d method s ove r t ime . Th e mos t impor -
tant lin k i n th e syste m i s th e Nationa l Documentatio n C e n t r e . 
This ma y b e l a rg e o r small , dependin g o n th e overa l l siz e o f th e 
in f ras t ruc tu re t o b e coordinate d an d th e scop e o f i t s ow n infor -
mation ac t iv i t i e s . It s personne l shoul d includ e thos e wit h 
special t ra in in g i n informatio n scienc e an d i t wil l wor k i n clos e 
associa t ion wit h th e nationa l F o c u s . Th e Centr e ma y b e a s s o -
ciated wit h a  l a rg e l i b r a r y , thoug h thi s i s no t e s s e n t i a l . I f 
at tached t o a  l i b r a r y i t ma y itsel f provid e informatio n outpu t 
in th e for m o f a b s t r a c t s , t i t l e s , e t c . ,  o r ma y forwar d r eques t s 
for informatio n t o appropr ia t e informatio n s u b - c e n t r e s . 

Functions o f a  Nationa l Documentatio n Centr e 

Depending o n i t s s c a l e , th e functiona l respons ib i l i t i e s o f a 
national cen t r e migh t include : 

1. Implementatio n o f polic y decis ion s o n nationa l informatio n 
s e r v i c e s comin g fro m th e nationa l F o c u s . 

2 . Coordinatin g an d strengthenin g link s amon g component s o f 
the nationa l informatio n syste m an d monitorin g syste m 
per formance . 

3 . Actin g a s a  r e f e r r a l poin t an d coordinatin g lin k betwee n 
the nationa l syste m 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 informatio n an d 
consultat ion o n th e theor y an d p rac t i c e o f documentatio n 
and information . Thi s woul d includ e responsibi l i t y fo r 
monitoring development s i n method s an d technique s o f hand -
ling informatio n o n behal f o f al l uni t s i n th e nationa l system . 

5 . Standardizin g p rocedure s an d method s fo r handlin g infor -
mation withi n th e nationa l system s an d fo r developin g maxi -
mum compatibilit y wit h internat iona l sys tems . 

6 . Actin g a s a  c lear in g hous e fo r enqui r ie s re la t in g t o th e 
scientific an d technologica l l i t e r a tu r e fro m withi n an d out -
side th e country . 
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7. Provis io n o f informatio n outpu t o f var iou s types , e . g . 
the nationa l bibl iography , informatio n d i g e s t s , guide s 
to informatio n s o u r c e s , a b s t r a c t s , t i t l e s , e t c . 

8 . Coordinatio n o f inpu t t o suc h internat iona l informatio n 
systems a s AGRI S an d DEVSIS . 

9. Tra in in g o f personne l i n informatio n work , includin g 
organizat ion o f t ra inin g cou r se s fo r student s an d 
prac t i s ing s c i en t i s t s . 

Within a  nationa l system , n e c e s s a r y informatio n r e s o u r c e s 
for r e s e a r c h manage r s , polic y maker s an d p lanner s an d 
which ma y b e embodie d i n th e nationa l syste m ma y include : 

1 .  A  nationa l bibl iography . A  l is t o f al l significan t non -
classif ied governmen t publication s an d documents , bot h 
conventional an d non-conventional , an d al l copyrigh t 
l i t e r a tu re deposite d i n th e nationa l l i b r a r y . 

2 . A  union ca ta logue . A  l is t o f al l s e r i a l publication s take n 
by th e var iou s l i b r a r i e s withi n th e nationa l informatio n 
system, wit h th e locatio n o f eac h item . 

3 . A n inventor y o f nationa l r e s e a r c h an d developmen t p ro j ec t s . 
Data element s fo r suc h a n inventor y migh t include : 

Pro jec t t i t l e 
Pe r sonne l 
Institutional affiliatio n 
Type o f r e s e a r c h ( e . g . fundamental , applied , 

developmental) 
S t a r t an d projecte d en d dat e o f projec t 
Keywords o r othe r descr ipt io n o f th e projec t 

for inde x purpose s 

Sources o f internat iona l ai d fo r informatio n system s 

For man y y e a r s now , var iou s internat iona l bodie s hav e bee n 
dedicated t o providin g ai d t o developin g countr ie s t o hel p buil d 
up the i r informatio n r e s o u r c e s . A t on e tim e th e emphasi s 
was o n th e t r ans fe r o f informatio n b y provisio n o f se rv ice s 
and outpu t fro m e l s e w h e r e , bu t i s no w muc h mor e o n developin g 
national informatio n in f ra s t ruc tu re s designe d t o achiev e a s 
much nationa l o r regiona l independenc e an d self-sufficienc y 
in informatio n r e s o u r c e s a s poss ib l e . 

For developin g coun t r i e s , ai d an d advic e fro m var iou s in t e r -
national agencie s ca n b e c ruc ia l t o th e successfu l developmen t 
of nationa l informatio n sys tems . Th e mos t importan t i n t e r -
national agenc y i s UNESCO , supporte d b y th e UNISIS T p rog -
ramme and " the crea t io n o f UNISIS T Nationa l Committee s withi n 
member count r ie s t o wor k i n collaboratio n wit h nationa l foca l 
po in t s . I n additio n t o UNESC O plu s th e suppor t o f UND P 
funds, FA O coordinate s ai d fo r agr icu l tu ra l informatio n system s 
within th e AGRI S framework , an d UNID O fo r industr ia l informa -
tion sys tems . Var iou s nationa l ai d organizat ion s als o exis t ; 
these a r e se t ou t i n Chapte r 14 . 
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Regional informatio n system s 
National system s ma y b e associate d i n on e o r mor e subjec t 
sectors wit h regiona l documentatio n an d informatio n centre s 
controlled b y countrie s wit h commo n geographic , linguisti c 
or geopolitica l t ies . Suc h jointl y operate d centre s ca n enabl e 
participants t o hav e acces s t o equipment , translatio n facilities , 
expensive primar y publications , magneti c tap e service s an d 
other benefit s the y coul d no t enjo y independently . Nationa l 
documentation centre s an d nationa l informatio n system s wil l 
need t o b e integrate d int o join t system s o f thi s kind . 

Training i n informatio n scienc e 

A national informatio n syste m wil l depen d fo r efficien t opera -
tion o n traine d personnel . Informatio n scienc e i s no w a 
recognized disciplin e an d man y develope d countrie s no w hav e 
well establishe d trainin g course s withi n thei r academi c struc -
ture . Developin g countrie s hav e grea t nee d fo r cadre s o f 
trained personnel . Th e easies t mean s o f developin g the m i s 
to mak e us e o f trainin g facilitie s provide d i n an d i n man y case s 
funded b y th e develope d countrie s o r wit h th e ai d o f UND P 
funds o r suc h agencie s a s 1DR C i n Canad a o r th e Britis h 
Council i n th e UK . 

The nee d t o ensur e tha t th e scientifi c o r othe r communitie s 
in countrie s ar e adequatel y informe d abou t informatio n resour -
ces an d thei r us e mus t als o b e considered . Th e organizatio n 
of shor t trainin g courses , lectures , e tc . shoul d fal l withi n th e 
responsibilities o f Nationa l Documentatio n Centres . 
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Commonwealth Scienc e Council  Communication Techniques Worksho p 

GUIDELINES FO R TH E ORGANIZATIO N O F TRAININ G 
COURSES, SEMINAR S AN D WORKSHOP S 

M N  G A Kha n 

Introduction 

Training courses , seminars , an d workshop s ca n serv e 
several purposes . Course s ca n indicat e differen t way s o f 
solving problems , an d provid e ne w information , ne w methods , 
new ideas , ne w insight , differen t point s o f vie w an d bette r 
understanding o f th e proble m itself . Meetin g together , 
people wit h commo n goal s ca n decid e o n join t programme s o f 
action. 

A course 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 planner s an d t o th e participants . 

A successfu l cours e ca n b e likene d t o a n iceber g -  three -
fourths o f i t belo w th e surface . Th e one-fourt h tha t doe s 
show i s ofte n take n fo r th e whol e iceberg . Th e unsee n 
three-fourths (planning , organizatio n an d evaluation ) ar e 
generally mor e importan t i n th e lon g run . 

Critical Task s 

Before statin g th e guideline s i t wil l b e usefu l t o lis t th e 
critical task s i n th e organizatio n an d conduc t o f trainin g 
courses , seminars , an d workshops . 

Critical tas k 1 : A  course "style " mus t b e chosen : ful l o r 
part-t ime, timing , duratio n e tc . 

Critical tas k 2 : Th e instructiona l metho d mus t b e appropri -
ate t o th e cours e style . 

Critical tas k 3 : Th e cours e mus t b e planne d wit h a n agenc y 
responsible fo r manpowe r plannin g t o insur e tha t i t wil l 
fulfil a n identifie d need . 

Critical tas k 4 : Th e cours e prospectu s mus t attrac t par t -
icipants an d b e a  clea r descriptio n o f th e course . 

Critical tas k 5 : Selectio n o f participant s i s a s importan t 
as choic e o f instructiona l method . 

Critical tas k 6 : Th e successfu l conduc t o f th e cours e 
depends o n th e instructo r an d th e type s o f materia l an d 
assignments chosen . 
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Cri 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 supe rv i so r s o f par t ic 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 t a s k 9 : Evaluatio n o f par t i c ipan t s shoul d b e mad e 
du r ing , a t th e end , an d s eve ra 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 Pre l iminar i e s 
2 . Organizin g fo r th e cou r s e 
3. Implementin g th e cou r s e 
4 . Evaluatin g th e cou r s e an d othe r p o s t - c o u r s e ac 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 re sen 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 i t 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 considere d i n 
determining wha t th e proble m an d need s a r e . Classif icatio 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 
objectives provid e a  fir m bas i s fo r th e decis 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 . Objective s shoul d b e 
c l e a r , conc i se , an d state d explici t l y wit h n o possibl e mi s -
unders tanding o f in tent . Usua l statement 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  cours e includ e physica l 
fac i l i t i es , equipment , suppl ies , m a t e r i a l s , fund s an d mos t 
important o f a l 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 idera 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 special -
abi l i t ies o r exper ienc e i n th e deta i l s o f cours e managemen t 
(such a s r e g i s t r a t i o n , publici 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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Guideline 5 : Sponsorsh i p mus t b e attained » Appropr ia t e 
nat ional an d in ternat iona l agencie s shoul d b e approache d t o 
obtain s p o n s o r s h i p . Thi s wil l ensu r e a  be t t e r cou r s 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 
coun t ry . 

Guideline 6 : A n actio n pla n fo r th e c o u r s e mus t b e des igned . 
An actio n pla n wil l includ e a  l is t o f s e v e r a l dec is ion s needin g 
ac t ion . F o r example : 

1. 
2 . 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

13. 

14. 

Language o f ins t ruc t io n 
Scope an d leve l o f c o u r s e conten t 
Length o f c o u 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 learn in g mater ia l s 
Select ion o f grouping s fo r cou r s e s e s s ion s 
Choice o f ins t ruc tor (s )an d othe r r e s o u r c e p e r s o n 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 p rospec tu s (wit h 

appl ica t ion) , choic e o f p a r t i c i p a n t s , collect io n o f 
r e g i s t r a t i o n information , pos t c o u r s e publici t 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 p a r t i c i p a n t s : the i r specifi c qualificat -
i o n s , i f any . 

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

Checkl is t fo r th e ini t ia l plannin g s tag e 

Have yo u wri t te n a  p re l iminar y statemen t o f 
objec t ives? 

Have yo u se t p re l iminar y da te s fo r th e C o u r s e s ? 

5. 

8. 

Have yo u determine d wha t typ e o f cou r s e an d ho w 
many peopl e wil l a t tend ? 

Have yo u estimate d budget ? 

Have yo u at taine d sponsorsh ip ? 

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

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

Have yo u l i s te d th e sequenc e an d th e subject s t o b e 
covered i n th e c o u r s e ? 
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Have yo u chose n instructor/s ? Othe r resourc e 
personnel, suc h a s discussio n leaders , recorders ? 

Have yo u determine d qualification s o f par t i c ipan ts ? 

1 1 . Have yo u decide d o n languag e o f instructio n an d 
length o f course ? 

Do yo u hav e a n overa l l actio n pla n an d schedul e o f 
events fro m thi s poin t onwards ? 

Organization fo r th e cours e ;  Decision s concernin g th e who , 
what an d ho w o f th e implementatio n o f th e cours e shoul d largel y 
be determine d o n th e basi s o f wha t i s bes t i n term s o f fulfillin g 
the objectives . Th e Organizin g Committe e an d especiall y th e 
Course Coordinator , a  singl e individual , wil l hav e t o mak e 
several decision s befor e th e instructor s an d participant s 
appear o n the scen e . 

Guideline 7 : Administrativ e responsibilitie s mus t b e assigne d 
and a  secretaria t formed » Th e managemen t an d coordinatio n o f 
the cours e shoul d b e a n assigne d responsibilit y o f a n individua l 
or a  grou p formin g a  secre tar ia t , fro m withi n th e agenc y fo r 
which th e cours e ha s bee n designed . 

Guideline 8 : Cours e announcemen t mus t b e drafte d an d 
and distributed . A  clear an d attractiv e advanc e announcemen t 
must b e drafte d an d circulate d t o dra w th e attentio n o f prospect -
ive participants . 

Guideline 9 : Trainin g staf f mus t b e selecte d an d organized . 
Training staf f shoul d b e tw o differen t categorie s o f competence : 

content resourc e -  person s wit h competenc y i n 
specialized area s o f knowledg e o r 
technical skill s 

methods resourc e -  person s wit h abilit y t o desig n a  wid e 
range o f educationa l activitie s whic h 
promote learnin g i n accor d wit h 
established objectives . 

Guideline 10 : Participant s mus t b e screene d an d accepted . 
The participant s shoul d b e selecte d fo r th e cours e o n th e basi s 
of th e identifie d need s fro m whic h th e cours e objective s wer e 
developed. A n application for m woul d b e extremel y helpfu l 
for screenin g applications . A  formal committe e coul d b e 
established t o d o th e screening . 

Guideline 11 : Availabilit y o f adequat e facilitie s an d th e 
required equipmen t mus t b e determined . I t i s importan t tha t 
supportive element s (facilitie s an d equipment , comfortabl e 
seating, learnin g materials , e tc . ) b e carefull y coordinate d 
and creativel y use d b y th e teachin g staf f t o enhanc e th e 
learning opportunitie s bein g develope d in th e course . 

Guideline 12 : Pre-cours e material , i f any , mus t b e prepare d 
early an d distribute d t o participants . 
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Checklist fo r organizin g th e cours e 

13. 

H . 

15. 

16. 

17. 

18. 

19. 

20. 

2 1 . 

Have yo u establishe d a  schedul e fo r administrativ e 
tasks t o b e performed ? 

Have yo u sen t ou t preliminar y cours e 
announcement? fina l cours e brochure ? 

Have yo u reache d agreemen t wit h trainin g staf f o n 
course outline , learnin g activit ies , facilitie s an d 
arrangements ? 

Have yo u screene d application s an d sen t accept -
ance let ter s wit h follow-u p instructions ? 

Have yo u distribute d pre-cours e material , i f any , 
to participants ? 

Have yo u confirme d facilitie s an d equipmen t avail -
ability fo r course ? an d livin g accommodatio n (i f 
any)? 

Have yo u arrange d fo r transportation ? specia l 
dietary menus ? livin g quarters ? 

Have yo u arrange d fo r registration/hospitalit y o n 
first da y o f course ? 

Have yo u sen t ou t pres s re lease ? 

Implementing th e course : 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 begins , eac h 
of th e phase s overlap s th e other . 

Guideline 13 : Schedule d room s fo r cours e mus t b e checke d 
out fo r satisfactor y s ize , ventilation , electrica l outlets , 
furniture, seatin g arrangements . 

Guideline 14 : Fina l tim e schedul e fo r cours e activitie s mus t 
be determine d an d distribute d t o al l participants . Th e dail y 
schedule, wit h assignment s fo r staf f an d participant s shoul d 
be par t o f th e material s prepare d fo r th e course . Thi s i s a 
critical tas k a s th e tim e schedule . 

The tim e tabl e presente d t o th e teachin g staff , especiall y i f 
they ar e outsid e resourc e personnel , woul d includ e suc h 
additional informatio n a s th e following ; 
1. 
2. 
3. 

4. 
5. 

the actua l attendanc e an d compositio n o f th e participant s 
how th e cours e i s planne d i n tot o 
anything tha t ha s happene d whic h migh t affec t presentat -
ion suc h a s question s o r problem s whic h hav e alread y 
been raise d 
who wil l introduc e th e resourc e personne l 
information abou t th e aid s whic h ha s bee n requested , 
such a s chalk-board , easel , overhea d projector , e tc . 
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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 
starts 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 do th e 

participants compar e i n term s o f background , on-the-jo b 
skil 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 1 expected t o con -
tribute? D o I  jus t si t an d liste n o r a m 1 expected 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 participants . Mos t ofte n 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 

Have 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 , e tc . ? 

Is th e require d equipmen t a t th e meetin g sit e 
and i n goo d workin g order ? 

Have yo u assigne d specifi c person s t o th e variou s 
supportive tasks ? 
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25. Have th e arrangement s fo r meals , refreshmen t 
breaks bee n confirmed ? 

Have th e instructor s bee n briefed ? Ar e ther e an y 
changes i n th e tim e schedul e o f activities ? 

Will th e pac e o f instructio n an d sequenc e o f 
learning activitie s b e monitore d fo r effectiveness ? 

28. 

29. 

Are th e handou t material s pre-assemble d an d avail -
able o n tim e an d i n sufficien t quantities ? 

Have welcomin g an d departur e arrangement s bee n 
made final ? 

Evaluating th e cours e an d othe r pos t cours e activitie s 

Evaluating method s ca n provid e informatio n abou t th e exten t t o 
which a  course ' s  impac t i s wha t wa s intende d an d t o discove r 
the mean s b y whic h tha t impac t wa s achieved . Tw o kind s o f 
evaluations ar e possible . Bot h ma y b e necessary . Th e firs t i s 
course evaluatio n whic h i s use d t o provid e feedbac k abou t th e 
course i n proces s s o tha t i t migh t b e adjuste d a s necessary . 
The secon d i s resul t s o r outcom e evaluation , whic h i s use d t o 
measure th e degre e t o whic h objective 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 cours e i n orde r t o determin e wha t informatio n wil l be , 
needed, ho w t o acquir e tha t information , an d ho w t o us e it . 
Some usefu l guideline s ar 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 proces s (durin g an d afte r th e 
course) mus t b e planned . 

Guideline 21 : Reliabl e an d vali d evaluatio n informatio n mus t b e 
collected, organize d an d analyzed . 

Guideline 22 : Evaluatio n dat a mus t b e reporte d an d utilized . 

Guideline 23 : Summary , reports mus t b e distribute d t o part ic i -
pants an d othe r intereste d pa r t i e s . 

Guideline 24 : Follow-u p report s coul d b e receive d fro m par t -
icipants a t fixe d interval s alte r th e course . 

Guideline 26 : Fina l contac t wit h trainin g staf f shoul d b e a t 
cordial affair . 

Checklist fo r pos t cours e activitie s 

30. Have yo u decide d o n th e prope r for m fo r evalua -
tion o f th e course ? o f th e instructor ? o f th e 
participants? 
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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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APPENDIX A 

Commonwealth Scienc e Counci l Communicatio n Techniques Worksho p 

ORGANIZATION O F TH E WORKSHO P 

i . Conferenc e Arrangement s 

Aim o f th e T o demonstra t e t o th e pa r t i c ipan t s a  mode l 
Workshop: o f a  cou r s e o n Communicatio n Technique s 

that coul d b e conducte d nat ional l y fo r thos e 
respons ib le fo r th e t r a n s f e r o f scientifi c 
information, whethe r a t th e l a b o r a t o r y , 
inst i tut ional o r organizat iona l l eve l , t o 
different r ec ip ien t s 

D a t e s : 2 1 -  2 8 Apri l 197 6 

Venue: E a s t Africa n Communit y Managemen t 
Ins t i tu te , A r u s h a , Tanzani a 

Organ ize r s : Th e Commonwealt h Scienc e Counci l , 
Africa House , Kingsway , Londo n WC2 B 6B D 
Tanzania Scientifi c R e s e a r c h Counci l , 
PO Bo x 4302 , D a r - e s - S a l a a m , Tanzani a 

Commonwealth Fun d fo r Technica l 
Cooperat ion, Marlboroug h House , Pa l l Mal l , 
London SW 1 

Botswana, Cyprus , Ghana , Guyana , Keny a 
Leso tho , Tanzan ia , Zambia , Eas t Africa n 
Community, Internat iona l Developmen t 
Resea rch Centr e 

Sponsor : 

P a r t i c i p a t -
ing Count -
i es an d 
Organ iza t -
i ons : 

Contact 
for fur the r 
informat-
ion: 

Course Programm e 
Administrat ive 
Arrangements 
P r e s s an d Publici t y 

- D r M  N  G  A  Kha n 

- M r I  A  N  Munis i 
- M r N  J  Harma n 
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Commonwealth Science Council Connmunication Techniques Worksho p 

i i . Pa r t i c ipan t s 

BOTSWANA Mr A  V  Lionjang a 
P r i v a t e Ba g 002 6 
Gaborone 

CYPRUS Mr G  P  P e t r i d e s 
Geologist 
Minis t ry o f Agr icul tur e an d 

Natura l Resou rce s 
Geological Surve y Departmen t 
Nicosia 

GHANA M r s B  M  O Cler k 
Council fo r Scientifi c an d 

Industr ia l Resea rc h 
PO Bo x M3 2 
Accra 

KENYA Mr J  K  Gita u 
Minis t ry o f Agricul tur e 
PO Bo x 3002 8 
Nairobi 

Miss I  N  Kama u 
National Counci l fo r Scienc e 

and Technolog y 
PO Bo x 3000 7 
Nairobi 

Mr G  O  Ogol a 
Minis t ry o f Agr icul tur e 
PO Bo x 3002 8 
Nairobi 

LESOTHO Dr P  E  Khabel e 
National Univers i t y o f Lesoth o 
Roma 
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TANZANIA Dr . K . Hir j i , 
Department o f Zoology , 
Univers i ty o f D a r - e s - S a l a a m , 
P . O . Bo x 35064. , 
D a r - e s - Salaa m 

Mr . A . M . K . Mtoi , 
Tanzania Informatio n S e r v i c e s , 
P . O . Bo x 9142 , 
D a r - e s - Salaa m 

ZAMBIA M r . E . J . Zimba , 
National Counci l fo r Scientifi c 

R e s e a r c h , 
P . O . Bo x CH158 , 
Chels ton, 
Lusaka 

i i i . O b s e r v e r s 

EAST AFRICA N 
COMMUNITY 

GUYANA 

IDRC 

UNESCO 

Dr F  Kamunv i 
Eas t Africa n Medica l Resea rc h 

Council 
Eas t Africa n Communit y 
P O  Bo x 100 2 
Arusha , Tanzani a 

Dr P a t r i c k A  Munro e 
Sec re t a ry -Gene ra l 
National Scienc e R e s e a r c h Counci l 
44 P e r e S t r ee t 
Kitty, G r e a t e r Georgetow n 

Mr Rober t LeBlon d 
Programme Office r 
Information Scienc e Divisio n 

IDRC/EARO 
P O  Bo x 3067 7 
Nai rob i , Keny a 

Dr R  H  Maybur y 
UNESCO Regiona l Offic e o f 

Science &  Technology fo r Afric a 
P O  Bo x 3059 2 
Nai robi , Keny a 
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iv , Resource Tea m 

MR P  J  BOYL E 

MR N  J  HARMA N 

DR M  N  G A  KHA N 
(Course Di rec to r ) 

MRS J  K1MEMIA H 

MR I  A  N  MUNIS I 
(Administrat ive 
Arrangement s ) 

D i rec to r 
Commonwealth Burea u o f 

P a s t u r e s an d Fiel d Crop s 
Hurley 
Maidenhead SL 6 5L R 
UK 

Di rec to r 
Information Divisio n 
Commonwealth S e c r e t a r i a t 
Marlborough Hous e 
Pa l l Mal l 
London SW 1 
UK 

Ass is tan t S e c r e t a r y 
Commonwealth Scienc e Counci l 
Africa Hous e 
Kingsway 
London WC2 B 6B D 
UK 

Kenya Insti tut e o f Administratio n 
PO Lowe r Kabet e 
Kenya 

Tanzania Nationa l Scientifi c 
Resea rch Counci l 

PO Bo x 430 2 
D a r - e s - S a l a a m 
Tanzania 

MR D  K  OPARE-SE M 

MR D  J  PLUM B 

Council fo r Scientifi c an d 
Industr ia l Resea rc h 

PO Bo x M3 2 
Accra 
Ghana 

Consultant Typographe r an d 
Chai rman, Societ y o f 

Typographic Des igner s 
1 Cheyn e Wal k 
Croydon CR O 7H H 
UK 

MR D  G  THOMA S S e c r e t a r y 
Commonwealth Scienc e Counci l 
Africa House 
Kingsway 
London WC2 B 6B D 
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v . Worksho p Programm e 

DAY 1 

Morning 

Introduction t o th e Worksho p 
Introduction o f Pa r t i c ipan t s 
Elements i n Scientifi c Informatio n 

Brief outlin e o f th e p r imar y element s 
in scientifi c communicatio n 

Communication t o Mee t Differen t 
User Need s 

The importanc e o f varyin g th e for m 
and styl e o f communication , o ra l 
and wr i t t en , t o mee t th e pecul ia r 
needs o f differen t u s e r s 

Afternoon 

D G  Thoma s 

P J  Boyl e 

D G  Thoma s 

Ora l P resen ta t io n an d Visua l 
Communication 

How th e ski l l s o f o ra l p resen ta t io n 
can b e acqu i red , give n th e r igh t 
approach 

P resen ta t ion P r a c t i c e 

D G  Thoma s 
D J  Plum b 

Evening 

Film an d d iscuss io n 

DAY 2 

Morning 

The Scient is t an d th e Genera l Publi c 
The importan t point s t o tak e int o 
cons idera t ion whil e takin g pa r t i n 
rad io an d te levis io n p resen ta t ion s 
and dealin g wit h th e P r e s s 

Radio an d T V Presen ta t io n P r a c t i c e 

N J  H arman 

N J  H arman 

Afternoon 

Radio an d T V Presen ta t io n P r a c t i c e 
(contd . ) 

Writing o f P r e s s Re lease s 
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DAY 3 

Morning 

The Pr in te d Wor d 
P r o c e s s e s involve d i n producin g 
pr inted mater ia l 

Scientific Writin g an d Editin g 
The p repara t io n an d editin g o f 
a r t i c l e s t o b e publishe d i n 
scientific journal s 

Writing fo r a  Technica l an d Non -
technical Readersh i p 

The differen t approache s n e c e s s a r y 
to mee t th e need s an d in t e r e s t s o f 
different r e a d e r s h i p s o n differen t 
subjects 

Afternoon 

Organizat ion o f Conference s an d 
Seminars 
How plannin g an d organizat io n ca n 
contr ibute t o th e succes s o f 
conferences 
Exhibi t ions , Ope n Day s an d Display s 

Planning an d organizat io n 
r equ i red t o ensu r e th e succes s o f 
open day s an d exhibition s 

D J  Plum b 

P J  Boyl e 

D G  Thoma s 

D G  Thoma s 

J Kimemia h 
N J  Harma n 

D G  Thoma s 
D J  Plum b 
N J  Harma n 

DAY 4 

Morning 

Submissions t o Committee s 
How t o communicat e effectivel y 
with Committee s 

Pooling- Exper ience s i n Discuss io n 
Benefits tha t coul d b e gaine d fro m 
p rope r conduc t o f meeting s 

Afternoon 

Pooling Exper ience s i n Discuss io n 
P r a c t i c a l sess io n 

J Kimemia h 

J Kimemia h 

J Kimemia h 
N J  Harma n 
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DAY 5 

Whole Da y 

Communicating i n R e s e a r c h 
Management 

Case Stud y 
Group stud y o f p rac t i ca l problem s 
in R& D Managemen t b y involvemen t 
in a  simulate d situatio n 

Evening 

Film 

DAY 6 

FREE 

DAY 7 

Morning 

Information System s an d S e r v i c e s 
in Scienc e an d Technolog y 

Different component s o f a 
scientific an d technica l inform -
ation syste m 

Afternoon 

Organizing Nationa l Informatio n 
Systems 

Bas ic outl ine s an d function s of 
a nat iona l informatio n syste m 

National Informatio n System s 
A cas e stud y 

DAY 8 

Morning 

Guidelines fo r Plannin g Nationa l 
Information System s 

Systematic approac h t o plannin g 
national informatio n system s 

Guidelines fo r Plannin g Nationa l 
Workshops 

D G  Thoma s 
J Kimemia h 
P J  Boyl e 
N J  Harma n 

P J  Boyl e 

P J  Boyl e 
D K  Opare-Se m 

P J  Boyl e 
D K  Opare-Se m 

M N  G  A  Kha n 
D K  Opare-Se m 

M N  G  A  Kha n 
D G  Thoma s 
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Commonwealth Science Council Communication Technique s Worksho p 

DAY 8  (contd ) 

Afternoon 

Evaluation o f th e P r e s e n t Worksho p D  G  Thoma s 
Cr i t ica l assessmen t o f p resen t M  N  G  A  Kha n 
workshop wit h a  vie w t o improvin g 
the re levanc e an d qualit y o f futur e 
national o r regiona l endeavour s 

Evening 

Workshop Dinne r 
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APPENDIX B 

Commonwealth Science Council Communication Techniques Workshop 

SPEECH ASSESSMEN T FOR M 

B - l 

Topic • • • • • • • • • •  • • . •  • • 
Speaker • • • • • • • • • • • • • • • • • • • • •  Dat e • • • • • • • • • • • • • • • • 
Evaluator •  • • • • • • • • Allotte d Tim e • • • • • • . , 

(Underl ine whicheve r i s applicable ) 

1 MATERIA L 
Cla r i ty Ve r y Goo d Goo d F a i r Poo r 
Sequence Ver y Goo d Goo d F a i r Poo r 
Relevance Relevan t O K I r re levan t 
Technica l Ve r y Goo d Goo d F a i r Poo r 
Content 
Accuracy Ve r y Goo d Goo d F a i r Poo r 

2 PRESENTATIO N 
Timing Ver y Goo d Goo d F a i r Poo r 
Eye Contac t V e r y Goo d Goo d F a i r Poo r 
Voice 

Volume To o Lou d O K To o Sof t 
Speed To o F a s t O K To o Slo w 
Var ia t ion Ve r y Goo d Goo d F a i r Poo r 

3 VISUA L AID S 
Quality V e r y Goo d Goo d F a i r Poo r 
Information To o Muc h O K To o Lit t l e 
Content 
Legibi l i ty V e r y Goo d Goo d F a i r Poo r 
Use Sa t i s fac tor y Unsat isfactor y 

4 ANSWERIN G 
QUESTIONS Ver y Goo d Goo d F a i r Poo r 

5 SUMMAR Y 
The tal k a s 
a whol e Ve r y Goo d Goo d F a i r Poo r 

REMARKS 



APPENDIX C 

Commonwealth Scienc e Counci l Communicatio n Technique s Worksho p 

East African Communit y Managemen t Institute , Arusha , Tanzania April 197 6 

WORKSHOP ASSESSMEN T FOR M 

A cri t ical assessmen t o f th e p resen t Worksho p wil l hel p u s t o improv e th e qualit y 
and relevanc e o f ou r futur e Nationa l an d Regiona l endeavours . P leas e attemp t t o 
fill i n th e individua l sect ion s o f th e for m whil e th e Worksho p i s i n p r o g r e s s an d 
hand i n th e complete d for m a t th e concludin g s e s s i o n . 
Please answe r al l quer ie s b y circl in g th e appropr ia t e numbe r o n eac h grade d 
scale 

Name 

Brief jo b descr ipt io n 

Specific r ea son s fo r attendin g th e Worksho p 

WORKSHOP AIM S 

Completely 

Did th e Worksho p achiev e i t s s tate d objectives ? 5  4 
To wha t exten t wer e you r specifi c aim s met ? 5  4 

Not a t al l 

3 2  1 
3 2  1 

COURSE CONTEN T 

Too advance d To o elementary -

Course subjec t leve l 5  4 3 2 1 

COURSE LENGT H 

Too lon g 

Was th e Cours e 5  4 

Too shor t 

2 1 

TEACHING AID S 

Very satisfie d 

How satisfie d wer e yo u wit h th e 
Equipment (visua l aid s etc) ? 5  4 

L i t e ra tu re ( lec tur e note s etc) ? 5  4 
3 
3 

Not satisfie d 

2 
2 

1 
1 

Over 

C - l 

3 



WORKSHOP ADMINISTRATIO N 

Very satisfie d Not satisfie d 

How satisfie d wer e yo u wit h th e 

Planning an d organizatio n o f th e course ? 5  4  3  2  1 
Teaching accommodatio n (sea t ing , audibilit y etc) ? 5  4  3 2 1 

Living accommodatio n (room s an d meals) ? 5  4  3 2 1 

SUBJECT MATTE R 
Which a r e th e subjec t mat ter s yo u conside r Extremel y relevan t Irrelevan t 

Elements i n Scientifi c Informatio n 5  4  3  2  1 
Communication t o Mee t Differen t Use r Need s 5  4  3 2 1 

Ora l Presenta t io n 5  4  3 2 1 
Visual Communicatio n 5  4  3 2 1 

The Scient is t an d th e Genera l Publi c 5  4  3  2  1 
The Printe d Wor d 5  4  3  2  1 

Scientific Writin g an d Editin g 5  4  3  2  1 
Writing fo r Technica l an d Non-Technica l 

Readership 5  4  3  2  1 
Organization o f Conferences , Seminar s 

and Meeting s 5  4  3  2  1 
Exhibi t ions, Ope n Day s an d Display s 5  4  3  2  1 

Submission t o Committee s 5  4  3  2  1 
Pooling Experienc e i n Discussio n 5  4  3  2  1 

Communicating i n Researc h Managemen t -
A cas e Stud y 5  4  3  2  1 

Information System s an d Serv ice s i n 
Science an d Technolog y 5  4  3  2  1 

Organizing Nationa l Informatio n System s 5  4  3  2  1 
Guidelines fo r Plannin g Nationa l Scientifi c 

and Technologica l Informatio n System s 5  4  3  2  1 
Guidelines fo r th e Organizatio n o f Trainin g 

C o u r s e s , Seminar s an d Workshop s 5  4  3  2  1 

GENERAL COMMENT S 
Including suitabili t y an d effectivenes s 

of programm e 

Over 

C-2 



OVERALL ASSESSMEN T O F TH E WORKSHO P 

Bearing i n mind th e effectivenes s o f th e cours e 5  Excellen t 
programme an d administrativ e a r rangements , 

what i s you r overa l l assessmen t o f th e 4 - Goo d 
Workshop? 

3 Fa i r l y Goo d 

2 Belo w Averag e 

1 Unsatisfactor y 

POSSIBILITIES 

What a r e th e possibi l i t ie s o f yo u initiatin g 5  Definit e 
a Nationa l Workshop ? 

4 Goo d 

3 Fa i r l y Goo d 

2 Poo r 

1 Don' t inten d t o 

Date Signatur e o f Part icipan t 

C-3 
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