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Summary 

Th is  paper begins w i t h  a b r i e f  discussion o f  t h e  ro le o f  t h e  stat ist ic ian and 
how t h i s  is  changing, pa r t i cu la r l y  i n  v iew of t h e  microcomputer revolut ion. 
Histor ica l ly  t h e  t r a i n i n g  o f  t h e  professional s tat is t ic ian has been under -  
taken w i th in  academic inst i tu t ions and has o f ten  incorporated l i t t l e  p rac t i -  
cal t ra in ing .  T h e  advent  o f  re la t ive ly  cheap and accessible computer power 
has allowed more appl ied elements t o  be  incorporated in to  stat ist ical  educa- 
t ion, in par t icu lar  la rger  and more real is t ic  data sets may b e  used, models 
f i t t e d  (and compared) w i t h  greater  ease, and so on. There  are numerous 
ways in which t h i s  computing power may b e  explo i ted i n  t h e  education o f  
stat ist ic ians and t h i s  paper out l ines a number of these and discusses t h e i r  
usefulness. , 

Role of a Statistician 

I n  recent  years t h e  number o f  designated stat ist ical  Sections i n  a wide 
range o f  organizations i s  decreasing and t h e  demarcation o f  roles is  also 
becoming, s tat is t ica l ly  speaking, vague. There  i s  a cont inu ing demand f o r  
su i tab ly  qual i f ied personnel f o r  what  may be  termed "technical suppor t "  o r  
"advisory" g roups and these groups come under  such headings as "Stat is- 
t i ca l  Support", "Research and Intelligence", "Management Services" and so 
on. However, t h e y  al l  undertake essentially t h e  same pr inc ipa l  functions, 
namely t o  prov ide  and in te rp re t  information and t o  assist i n  t h e  decision 
making o r  p lann ing processes. The  pract i t ioners employed w i th in  these 
groups assume a range o f  collective t i t les  - Appl ied Statisticians, Systems 
Scientists etc., according t o  the i r  job descript ions and t ra in ing .  The  easy 
access t o  var ious computer facilities, in te l l igent  packages, and e x p e r t  sys-  
tems has g rea t l y  accelerated t h e  process o f  change and w i t h  t h e  help o f  
such faci l i t ies almost anyone nowadays can re la t ive ly  easi ly c a r r y  o u t  many 
o f  t h e  mechanical information processing tasks i n  an organizat ion t h a t  were 
in t h e  past, a p a r t  and parcel o f  t h e  statistician's l i fe.  It is  there fore  clear 
f rom t h e  technological development t a k i n g  place in o u r  modern society t h a t  
t h e  previous t rad i t iona l  ro le o f  t h e  prac t is ing  stat is t ic ian i s  in t h e  process 
o f  changing, and a new perception o f  t h e  ro le has y e t  t o  be  def ined. The 
need t o  change is  no t  unique t o  t h e  stat ist ics profession, and it is  there-  
fo re  t o  be expected t h a t  most educators wi l l  face these challenges and in 
par t icu lar  develop t h e  paths o f  cont inuing education. There  i s  n o  doubt  

ICOTS 2, 1986: G.K. Kanji and R.R. Harris



t h a t  modern technology is changing o u r  w o r k i n g  envi ronment and c rea t ing  
demands f o r  new ski l ls .  It is  ev ident  t h a t  mere knowledge o f  s tat is t ics i s  
n o t  enough f o r  t h e  modern work ing  l i f e  o f  an appl ied statistician, b u t  in 
addi t ion t h e y  requ i re  t h e  sk i l ls  o f  an " information analyst". 

Sk i l l s  requ i red  f o r  a Stat ist ic ian 

T h e  types of technical and personal sk i l l s  requ i red  these days f r o m  new 
graduates, in stat ist ics a re  d iverse  and  include: (i) a sol id g round ing  in 
one o r  more areas o f  stat ist ical  subjects, (ii) a less detai led unders tand ing 
o f  t h e  other  subject  areas, al l ied perhaps t o  semi-statistical disciplines, 
(iii) a famil iar i ty w i t h  aspects o f  s tat is t ics su f f i c ien t  t o  use and t o  c a r r y  
o u t  changing tasks, (iv) t h e  capabi l i ty  t o  capture  data, t rans fe r  it and 
f i na l l y  t o  analyse it, (v) problem so lv ing  skil ls, and (vi) t h e  ab i l i t y  t o  
commu nicate . 
If we accept t h e  above t h e n  (iv) c lear ly  indicates t h a t  in recent  years  t h e  
appl ied statistician, has a l ready began t o  embrace t h e  ro le o f  information 
analyst  and t h a t  o f  decision maker. 

It must  be  remarked t h a t  i n  modern society t h e  Stat ist ic ian as an informa- 
t ion  analyst w i l l  no t  on l y  p rov ide  t h e  "number-crunching" fac i l i t ies b u t  
also t h e  packages necessary f o r  stat ist ical  investigations; and indeed t h e y  
w i l l  also prov ide  stat ist ical  advice by us ing e x p e r t  systems (see Hand, 
19851 although these are  s t i l l  i n  re la t ive ly  ea r l y  stages o f  development. 

Challenge t o  a Stat ist ical  Educator 

In t h i s  changing w o r l d  it is  essential f o r  t h e  educators o f  stat ist ics t o  r e -  
spond and prov ide p roper  t r a i n i n g  f o r  t h e  budd ing  stat ist ic ian (see Kanj i  
1983). For t h i s  t o  happen, it w i l l  be  necessary f o r  t h e  educators t o  p r e -  
pare  cur r icu la  which in tegra te  both  t h e  knowledge and sk i l ls  set o u t  in t h e  
previous section in a systematic way and  which incorporate t h e  help o f  
modern technology. . For  example, some subjects i n  stat ist ics can be 
threaded th rough  t h e  var ious themes o f  modelling, inference, design, 
analyses, decision making, communication and pract ica l  sk i l ls .  

As we have remarked, in t h e  past  t h e  t r a i n i n g  o f  professional stat ist ic ians 
has been undertaken w i th in  t h e  academic ins t i tu t ion  and has o f ten  i nco r -  
porated v e r y  l i t t l e  o r  n o  pract ica l  t ra in ing .  

The  usual s t r u c t u r e  o f  stat ist ics courses was developed in t h e  absence of 
electronic computing faci l i t ies and t h e  courses were dominated by t h e  need 
f o r  students t o  have technical numerical sk i l ls .  As a resu l t  t h e  courses 
were produced w i t h  less than  adequate time t o  g i ve  p roper  at tent ion t o  
stat ist ical  concepts, under l y ing  designs o f  investigations, data collection, 
feedback procedure o r  t h e  development o f  o ther  necessary sk i l ls  . 
In recent  years t h e  development o f  sophisticated mainframe stat ist ical  so f t -  
ware systems has gone a long way towards reve rs ing  t h e  si tuat ion and con- 
sequently help ing students t o  devote most o f  t h e i r  t ime in areas o ther  than  
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numerical methods. However, it i s  t h e  advent  of cheap electronic com- 
p u t e r s  t h a t  has created t h e  real challenge t o  t h e  stat ist ical  educator which 
has a t  t h e  same time prov ided budd ing  stat ist ic ians w i t h  t h e  oppor tun i t y  t o  
develop t h e i r  necessary ski l ls.  T h e  educators there fore  requ i re  t o  a l ter  
and  modi fy  t h e  course s t ruc tu re  and t o  incorporate var ious o ther  important  
aspects i n to  t h e  applied stat ist ics curr icu lum. T h i s  modified course s t r u c -  
t u r e  can p rov ide  more time and emphasis o n  t h e  object ives and design o f  
invest igat ions and also on model construct ion.  T h e  bu rden  o f  t h e  numerical 
procedure can be  easily discarded t o  t h e  mainframe o r  microcomputer and 
t h e  time saved could be used f o r  t h e  analysis, conclusions, r e p o r t  w r i t i n g  
and development o f  problem solv ing sk i l ls .  Thus, w i t h  some innovat ive 
approaches, courses could be designed t o  remove t h e  bu rden  o f  number- 
c runch ing.  A general discussion o f  a course development i n  appl ied stat is-  
t i cs  a t  Sheff ield C i t y  Polytechnic, U. K., is  as follows. 

Course Development 

T h e  general aim o f  t h e  Sheffield course are t o  p rov ide  students w i t h  an 
appropr iate education i n  appl ied stat ist ics (see Kanj i  & Gi lchr is t ,  1981). 
Some o f  t h e  specif ic aims and objectives re la t ing  t o  t h e  course are  as fo l -  
lows (a) t o  p rov ide  a f u l l  coverage o f  concepts and methodology, (b) t o  il- 
lus t ra te  t h e  application o f  methodology in var ious areas and how it extends 
t o  complex data structures, (c) t o  develop an appreciat ion o f  t h e  pract ice 
o f  stat ist ical  investigations, (d) t o  g i ve  an appreciat ion o f  t h e  ro le o f  com- 
p u t e r  packages, (e) t o  develop an ab i l i t y  t o  def ine problems, t o  modi fy  
techniques and innovate i n  the  solution o f  stat ist ical  problems, and (f) t o  
engender stat ist ical  in tegr i ty .  

As we know, it is  no t  possible t o  teach appl ied stat is t ics i n  t h e  t r u e  sense 
b u t  it is  possible t o  develop courses which w i l l  meet some o f  t h e  challenges 
created by t h i s  electronic age. Some use o f  t h e  computer i n  teaching stat is-  
t i cs  has been described by Mead & Stern  (1973). Mead (1982) has also d i s -  
cussed t h e  teaching o f  Design o f  Experiments l iberated by t h e  computer 
f rom res t r ic t ions  imposed by the  need t o  analyse t h e  data. Recently Speed 
(1984) in discussing t h e  teaching o f  s tat is t ics a t  Un ive rs i t y  level, has 
po in ted o u t  t h a t  t h e  computer-intensive method (ie simulation and monte 
car lo  method) can be used for  understanding stat ist ical  concepts and real -  
i s t i c  modelling. 

Teachinq Methods 

(i) Lecture. There  are various areas i n  which computers can be used t o  
improve students'  understanding and appreciat ion o f  stat ist ics. Host  o f  t h e  
basic stat ist ics lectures are devoted t o  graphical  representat ion b u t  also a 
g raph ic  package may be used f o r  t h i s  purpose, and consequent educational 
benef i ts  o f  do ing th i s  th rough  t h e  medium of  a microcomputer can be seen 
in such uses as: (a) presentat ion o f  recent  data, (b.) c u r v e  f i t t i n g  and 
approximation (doing desired calculation q u i c k l y  and accurately), (c) r e -  
sidual, p lots and graphical representat ion o f  l ikel ihood funct ion, (d) boot 
s t rap  and jackni fe (computer intensive method), and so on. 
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It is essential that  software developed fo r  use i n  the lecture integrates the 
lecture programme and retains i ts supporting role. 

(ii) Tutorial. The role of computers i n  tutorial work must be organized dif- 
ferent ly - it can be used t o  store a large amount of information which may 
be recalled rapidly for  student use. Random samples can be generated from 
a known distr ibution and the estimates calculated can be compared. Hence 
a flexible system of software capable of dealing with different tasks needs 
to  be adopted, and the new generation of general purpose tools e.g. elec- 
t ronic spread sheets should be accommodated. 

( i i i )  Practicals/Case Studies/Projects. The role of practicals and projects 
are discussed in  great detail by Kanji (1974, 1977) and case studies b y  
Harris and Kanji (1986). The important use of computers in  this area will 
be the processing of data into information. It wil l  provide students with 
more time to  devote to  their design problems and findings. I n  a practical 
class teachers can provide realistic examples to  demonstrate the a r t  of 
problem solving i n  the real world. 

Conclusion 

I n  conclusion, we do not regret the gradual changing roles of statisticians. 
Undoubtedly the developments of computing facilities are providing us with 
new opportunities and new challenges. Statisticians can make themselves 
extremely useful members of organizations by using the available tools and 
adopting a wider application of the subject. However for  this t o  happen the 
educators of statisticians need to  change with the times. They must take 
advantage of the potential benefits of computers and develop courses to  
train both specialist and non-specialist statisticians. If we fail to  alter and 
do not accept the challenges created b y  computer technology we as statis- 
ticians will stagnate. It is up t o  the members of the profession t o  prove 
themselves useful and necessary members of society for, as we have re -  
marked earlier, the amount of information (data) being collected is in  - 
creasing far  more rapidly than any of us can realise or estimate. We be- 
lieve that the challenge created by the computer is of a technical nature 
rather than of a scientific one and it helps us to  study o r  gather informa- 
tion of something which changes over time or  space. It is also t rue  that  
certain areas of statistics have grown hand in  hand with technology and 
therefore we feel that  statistics should be a par t  of a much needed philos- 
ophy of modern science and technology (which it lacks at present) where 
the computer can play the catalytic role. 
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