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l ntroduction 

Although the drawing of inferences from statistical observations is I p re -  
sumably) as old as time itself it is only relatively recently that  th is  has 
been undertaken in  a logical and ordered pay. It was in  the 1920s that  
formal statistical education began in  such places as University College, 
London and the University of Cambridge. As statistical theory developed 
through the 1930s, 40s and 50s so d id  statistical education in  the Univer- 
sities, being followed b y  a massive explosion i n  the 1960s and early 1970s. 

I n  this period 1930 - 1970 most education of statisticians was in the Univer- 
s i ty sector and Departments of Mathematics and primarily, bu t  not exclu- 
sively, a t  the graduate level. There was a gradual recognition of the impor- 
tance of statistical methods i n  the education of the other disciplines, for 
example biologists, sociologists, geographers, largely a consequence of an 
increased use of statistical analyses i n  the .practical applications of such 
disciplines. It must also be remarked that  the examining role of the Inst i -  
tute of Statisticians (10s) since 1948 on a worldwide basis led to  a number 
of correspondence courses undertaken b y  those i n  fu l l  time employment. 

The 1970s saw an increase in  the number of undergraduate statistics 
courses with a wider range of higher education institutions becoming i n -  
volved; for  example the polytechnics of the United Kingdom, technical col- 
leges i n  other countries, and indeed specialist t raining centres, with sub- 
degree work also being developed. A particular feature of statistics teach- 
ing in  the non-University sector was the applied nature of the work, not 
only for  statisticians b u t  also in  the quantitative components of other disci- 
plines' courses. 

I n  the last f ive years the role of the statistician has shifted significantly 
due directly and indirectly t o  the development of computer technology. 
Directly in  that vastly more data is being collected, stored and is ac- 
cessible - witness the equipment on the executive's desk. Indirectly be- 
cause this computer power allows for  more sophisticated statistical method- 
ology, for  example in  the numerical solution of equations with no explicit  
solution and the availability of simulation techniques; indeed the whole 
development of statistical modelling as we now know it would have been in -  
conceivable even a decade ago. Thus the role of the "professional" statist i- 
cian is developing from simply being one of a data analyst to  a far  more 
general one of information scientist, providing additionally in-depth pro-  
fessional support for statistical software and systems. The growth of ex-  
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p e r t  and guidance systems may lead t o  more emphasis on a "trouble- 
shooting" ro le in non-standard si tuat ions as well as, necessari ly, au thor  
and  val idator  o f  such systems. A y e t  w ider  range o f  appl icat ions i s  appear- 
ing and t h e  appl icabi l i ty  o f  s tat is t ica l  techniques t o  these new areas must  
be  ca re fu l l y  assessed. 

T h e  Professional Stat ist ic ian 

As implied above, more than  eve r  before t h e  professional s tat is t ic ian needs 
t o  b e  a polymath for ,  i n  addi t ion t o  a sound knowledge o f  h is  own subject  
and  t h e  sk i l l  t o  app ly  t h e  appropr iate techniques, he needs a range of 
per iphera l  sk i l ls .  He needs t o  be able t o  communicate e f fec t ive ly  in a range 
of environments and th is  is  no t  a one-way process. Su re l y  he needs t o  be  
able t o  communicate h is  resul ts  b u t  he also needs t o  be  able t o  discuss 
what  i s  requ i red  d u r i n g  t h e  in i t ia l  stages o f  an invest igat ion. Of ten  t h i s  
means d iscussing w i th  t h e  c l ien t  exact ly  how t h e  c u r r e n t  w o r k  f i t s  i n to  a 
w ider  contex t  and consequently teasing more and more information, some- 
times f e l t  t o  be irrelevant,  f rom t h e  c l ient .  T h u s  he needs t o  be  able t o  
unders tand aspects o f  t he  discipl ine i n  which t h e  problem lies; he needs t o  
ask appropr iate questions, sometimes apparent ly  naive, w i t h  tack .  

How then  can t h i s  range o f  sk i l ls  be  incorporated in to  t h e  programme of 
education o f  statisticians? It is  clear t h a t  i n  t h e  past  s tat is t ica l  educators 
have concentrated too much on t h e  t h e o r y  o f  stat ist ics and l e f t  t h e  pract ice 
o f  s tat is t ics and t h e  other, essential ly non-statistical, sk i l ls  r e f e r r e d  t o  
above t o  t h e  employer. Stat ist ics is  no t  unique i n  this,  how many times 
does one hear o f  t h e  graduate phys ic is t  unable t o  change a fuse, and so 
on? U n t i l  t h e  mid-1970s although t h e  p r imary  respons ib i l i t y  f o r  t h e  p r o -  
v is ion o f  sk i l ls  o f  t h e  graduate stat ist ic ian lay w i t h  t h e  educators, em- 
p loyers  had t o  share some o f  t h e  responsib i l i ty  i n  t h a t  no t  many complained 
about  hav ing t o  " re- t ra in"  graduate ent rants .  Nowadays t h e y  do  express 
an opinion, increasingly t h r o u g h  an expression o f  what  we, as stat ist ical  
educators, should be teaching b u t  more pos i t i ve ly  i n  which ins t i tu t ions  
t h e y ' p r e f e r  t h e i r  graduates t o  come from. 

Courses are becoming more re levant  and the re  are a number o f  ways t h i s  is  
be ing achieved, f o r  example t h r o u g h  practicals, case studies and indus-  
t r i a l  placements. These have al l  been discussed elsewhere and a major chal- 
lenge t o  stat ist ical  educators is t o  make then  as real is t ic  as possible, t h a t  
is  t o  re f lec t  t h e  work ing  envi ronment as closely as possible. A l l  aspects 
need t o  be  included f rom automatic data collection devices t h r o u g h  t o  e x -  
p e r t  systems and f rom indiv idual  stat ist ical  work  t o  g r o u p  pro jects.  "Ah, 
b u t  t h i s  al l  takes time!", comes t h e  response and something must  be lost  
f r o m  t h e  ex i s t i ng  curr icu lum. Th is  is  perhaps t h e  major challenge we face 
and m y  response is  t h a t  we do away w i t h  much o f  t h e  theory .  We p u t  s t u -  
dents onto packages st ra ightaway and undertake case studies immediately 
bu i l d ing  u p  t h e  theo ry  when it is  needed. Th is  means carefu l  p lann ing o f  
t h e  course o f  pract icals and case studies so t h a t  t h e  necessary t h e o r y  
forms a logical development i n  i tse l f .  We must  also leave a l o t  more o f  t h e  
conventional stat ist ical  analysis t r a i n i n g  t o  t h e  s tudent  themselves - we 
need o n l y  t o  g i ve  them a good ground ing.  We do  no t  f o r  example need t o  
go  t h r o u g h  design a f te r  design once t h e y  have a g rasp  o f  t h e  fundamentals 
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o f  experimental design - t h e y  can find o u t  t h i s  by themselves la ter  on  (if 
t h e y  need to) us ing  up-to-date information a t  t h a t  time. 

T h i s  raises t h e  important  issue - and another challenge - o f  t h e  cont inual  
upda t ing  o f  t h e  qual i f ied professional statistician, f o r  t h e y  cannot a f f o r d  
t o  re lax and think t h e y  "know it al l"  fo r  t h e  r e s t  o f  t h e i r  (stat ist ical)  
w o r k i n g  l ives. We need t o  p rov ide  what  t h e  Ins t i t u te  o f  Stat ist ic ians cal l  
Cont inu ing Professional Education (CPE) , t h a t  is  updat ing  "events" i n  t h e  
prac t ice  (as opposed t o  t h e  theory)  o f  stat ist ics. These may b e  on a range 
o f  topics f rom t h e  latest hardware th rough  t o  t h e  legal aspects and  such 
events must  also be  available f o r  updat ing  stat ist ical  educators and t h e  
" lecturers"  a t  these events (which must  be  as var ied  i n  t h e i r  presentat ion 
as in i t ia l  courses o f  t r a i n i n g  o f  statisticians) must  be  p r imar i l y  w o r k i n g  
stat ist ic ians. A n  important  issue t h a t  arises is  whether  t h e y  should, i n  
some sense, be  compulsory f o r  we must  realise t h e  dangers o f  s tat is t ic ians 
becoming o u t  o f  date! 

Contemplation o f  t h e  advantages o f  any  programme o f  CPE and pa r t i cu la r l y  
t h e  interact ion between education and  t h e  workplace leads one t o  ask t h e  
quest ion "A re  fu l l - t ime courses t h e  best  way t o  t r a i n  professional s ta t i s t i -  
cians?". For  near ly  f o r t y  years  t h e  loS has examined students s t u d y i n g  
par t - t ime and it may be argued t h a t  t h i s  is t h e  best  way - no need, f o r  
example, f o r  too many pract icals o r  case studies f o r  t h e  prac t is ing  s ta t i s t i -  
c ian! Education and i n d u s t r y  need also t o  co-operate i n  d iscussing t h e  
levels a t  which stat ist ic ians are requ i red  and i n  what  proport ions,  f o r  
example o f  sub-degree level and  graduate level. 

O t h e r  Types  of Stat ist ic ians 

We mentioned above t h e  co-operation of i n d u s t r y  and education i n  t h e  
t r a i n i n g  o f  professional statisticians, b u t  there  are two  f u r t h e r  t ypes  o f  
person who requ i re  stat ist ical  t ra in ing .  These are t h e  specialists i n  o the r  
discipl ines who need an ab i l i t y  t o  undertake t h e i r  own stat ist ical  analyses 
( the  "user" stat ist ic ian) and those who are consumers o f  s tat is t ics and t h e  
resul ts  o f  stat ist ical  analyses ( the "layman" stat ist ic ian).  

What stat ist ical  sk i l ls  and knowledge are requ i red  o f  t h e  graduate geog- 
rapher,  say, compared t o  t h e  graduate stat ist ic ian? T h e  knowledge base 
needs t o  be less i n  tota l  b u t  more specialised i n  na ture  and it changes w i t h  
t h e  technology c u r r e n t l y  available and being ut i l ised by professional geog- 
raphers .  Basic stat ist ical  sk i l ls  a re  needs f o r  t h ree  major reasons. (i) t o  
be  able t o  undertake rout ine, usual ly  specialised, stat ist ical  tasks, ( i i )  t o  
b e  able t o  recognise when t h e  help o f  a professional stat ist ic ian i s  requ i red  
and t o  communicate w i t h  him and (iii) t o  recognize stat ist ical  r u b b i s h  i n  
t h e  work  o f  others, Clear ly  a pract ica l ly  based service course d raw ing  
scenarios f rom t h e  major d isc ip l ine is  needed i n  which t h e  mystic, no t  t o  
say fear, o f  stat ist ics is  removed. 

In t h e  case o f  users o f  s tat is t ics and stat ist ical  analyses, f o r  example t h e  
managing d i rector ,  t h e  adver t is ing  manager and so on, it is  imperat ive 
t h a t  t h e y  ga in  (iii) above. T h e y  must  have stat ist ical  appreciat ion r a t h e r  
t h a n  knowledge. Low level courses (stat ist ical ly speaking) are required,  
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pre fe rab ly  based i n  t h e i r  own workplace. Also, le t  us no t  f o r g e t  t h e  "man 
in t h e  st reet"  f o r  stat ist ics is  impinging more and more on al l  o u r  da i l y  
l ives - we must  mount courses and events t o  educate t h e  general publ ic .  

De l i ve ry  Systems 

I n  addi t ion t o  p r o v i d i n g  t h e  stat is t ic ian w i t h  sophisticated tools w i t h  which 
t o  prac t ice  and develop t h e i r  profession, t h e  recent  r a p i d  development i n  
computer technology has also p rov ided  educators and t ra ine rs  w i t h  sophis- 
t icated tools. These can, indeed must, be  ut i l ised i n  t h e  prov is ion  of s ta-  
t i s t i ca l  education and consequently we have available a range o f  de l i ve ry  
systems. 

T h e  greatest  challenges i n  th i s  area ar ise i n  t h e  provis ion o f  non-ful l - t ime 
t ra in ing ,  i n  par t icu lar  in CPE, f o r  in t h i s  si tuat ion we are, p r o v i d i n g  ap -  
p rop r ia te  material t o  b u s y  people. Much as we would l i ke  t o  think t h a t  CPE 
is  impor tant  enough t o  take  time sway f rom t h e  workplace, t h i s  is  of ten n o t  
possible. Distance learn ing  has been w i t h  us f o r  some t i ne  now and t h e  
most appropr ia te  mechanism f o r  CPE i s  t o  use such a technique b u t  n o t  pr i -  
mar i l y  v ia  t h e  w r i t t e n  word. Use must  be made o f  video, i n  par t icu lar ,  t h e  
in terac t ive  v ideo disc, and local w o r k  stations so t h a t  " l iv ing '  case studies 
may be  accessed. He can easily develop o u r  ideas o f  computer assisted 
learn ing  t o  CPE and have d i f f e r e n t  versions of t he  same basic material f o r  
d i f f e r e n t  environments. 

What about  t h e  layman? We need t o  involve television, t h e  most power fu l  
in f luence on t h i n k i n g  i n  most o f  t h e  developed world. However we do  no t  
need in i t i a l l y  programmes ent i t led  " In t roduct ion  t o  Stat ist ics" b u t  we need 
programme makers t o  be more aware o f  stat ist ics (and i t s  power i n  com- 
municat ing data) and allow it t o  pervade more programmes and then  r e f e r  
t o  learn ing  more about stat ist ics v ia  videos, books, etc. Non-peakhour p r o -  
gramming is  worse than  none a t  all. Also we need t o  s t a r t  w i t h  t h e  young  
and educate them about stat ist ics . . . should not  eve ry  sixteen year o ld  
unders tand t h e  concept o f  a signif icance test? We have graduates who do 
no t  unders tand what  a ra te  is !  

What about  t h e  user-stat ist ic ian - these would be classif ied as similar t o  
CPE o r  t o  t h e  fu l l - t ime t r a i n i n g  g i ven  below, b u t  t h e  emphasis must  be on 
appropr ia te  material. What is  more l i ke l y  t o  pre judice an engineer against 
s tat is t ics than  teaching him us ing medical examples? We now can ut i l ize t h e  
technology t o  prepare  several versions o f  t h e  same material. 

Finally, t o  r e t u r n  t o  t h e  fu l l - t ime t r a i n i n g  o f  professional stat ist ic ians. 
Others have w r i t t e n  e loquent ly  on  t h e  use o f  technology w i th in  t h e i r  
course o f  t r a i n i n g  b u t  we would wish t o  emphasize t h e  need f o r  u t i l i s i ng  
C A L  and distance learning- type material (perhaps t h e  te rm "d i rected 
s tudy "  i s  preferable)  even w i th in  a fu l l - t ime course o f  s tudy .  I n  a work ing  
env i ronnent  we need t o  seek o u t  information and th i s  is a sk i l l  developed 
by appropr ia te  C A L  and d i rec ted s t u d y  material. 
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