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1. Introduction 

Statistics is taught widely i n  the UK as an element of mathematics up  to  
age 16. Over a quarter of a million children taking examinations involving 
statistics or  mathematics with statistical elements. A t  the age of 18 the 
examinations involving the use of statistics show a different pattern. Some 
50 thousand pupils take statistics or  mathematics with statistical elements, 
b u t  over 100 thousand take examinations in  geography, biology, psychol- 
ogy, etc. involving significant elements of statistics. 

Thus the prime interest i n  statistics comes not from those with a specialist 
interest bu t  from the "rest of humanity" who need statistics to  support 
their  other interests. The .aim of this paper is t o  explore some of the impli- 
cations of this fact. 

2. Why 

A study some years ago in  the United States examined the views of people 
on the purposes of education. Some statistical analysis at the end of this 
study suggested that three basic purposes were seen in  education. These 
were most conveniently classified as the Career purpose the Knowledge 
purpose and the Human purpose. The Career purpose of education was to  
prepare children for their  future world of work. The Knowledge purpose 
was to  pass on to  each new citizen the knowledge and experience of the 
previous generations. The Human purpose was the educational aim of grow- 
ing human beings. 

I n  looking in  more detail at the purposes of statistical education these three 
headings of Career, Knowledge and Human purposes provide a convenient 
and meaningful classification. Many jobs current ly require an increasing 
level of numeracy. Within this numeracy there is an increasing element of 
statistical knowledge. A study of this was carried out b y  the Centre for  
Statistical ~ducat ion.3 It was found that the emphasis was on the collec- 
tion and presentation of data, with very l i t t le use of the technical tools of 
statistics. However, a t  a more advanced level the growth of use of the 
micro and the ready availability of statistical packages is causing an ex- 
plosion i n  the use (and mis-use) of statistical methods. This will increase 
the need for  statistics teaching as par t  of the career aim of education. 

The danger with the knowledge aim in  relation t o  statistics is that people 
often regard the knowledge appropriate as knowledge about statistics. Sta- 
tistics is seen as a subject that children should know. It has to  be remem- 
bered that  the rest of humanity is not interested in  statistics for i ts own 
sake. Statistics is a tool for obtaining knowledge, for  solving problems. 
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Stat ist ics is  essential ly a methodology. T h e  content  o f  s tat is t ics there fore  
has t o  be an approach, a methodology, a way o f  going about  col lect ing 
data, analys ing data, solv ing problems us ing data. It is  about  be ing able t o  
do  th ings  no t  about  a b o d y  o f  theory .  A re lated issue here  is  t h a t  o f  t h e  
l i n k  between stat is t ics and mathematics. It has t o  be  emphasized i n  t h e  
present  contex t  t h a t  s tat is t ics is  no t  a branch o f  mathematics, i t s  approach 
i s  d i f f e ren t .  Mathematics is in most teaching mainly deduct ive whereas sta-  
t i s t i cs  p r o p e r l y  t a u g h t  is  induct ive. 

Mathematics is  a subject  o f  cor rec t  answers and incor rec t  answers. Stat is-  
t i cs  is  a subject  o f  uncer ta in ty  and ambigui ty .  

T h e  Human aim o f  stat ist ical  education f o r  t h e  r e s t  o f  humani ty  is  t h a t  o f  
help ing f u t u r e  ci t izens t o  cope w i th  l i fe  i n  a r a p i d l y  changing wor ld .  T h i s  
involves living w i t h  uncertainty, living w i t h  data, l i v i n g  w i t h  ambigui ty .  
T h e  f u t u r e  ci t izens need views and tools t h a t  help them t o  make sensible 
choices against a background o f  chance, t o  use data t o  g e t  o u t  o f  t h e  
s t ra igh t jacket  o f  a p u r e l y  personal v iew o f  t h e  wor ld.  

3. What 

T h e  th ree  aims we have discussed have immediate implications as t o  what  we 
should teach, t h e  career aim forces us t o  ask questions about  what  const i -  
t u tes  stat ist ical  sk i l ls  t h e  employee o f  t h e  f u t u r e  w i l l  r equ i re  a t  var ious 
levels and  in v a r y i n g  contexts. It w i l l  be  increasingly d i f f i c u l t  t o  answer 
quest ions about  f u t u r e  use w i thout  reference t o  t h e  developments i n  s ta t is -  
t i ca l  software. There  w i l l  be  less and less need t o  do  leng thy  numerical cal-  
culat ions and more and more need t o  have an understanding o f  t h e  con- 
cepts invo lved in stat ist ical  analyses a t  a v e r y  wide range o f  levels. It i s  
by no means accidental t h a t  stat ist ical  techniques requ i red  o f  18-year-olds 
s t u d y i n g  geography and psychology include some t h a t  a re  more advanced 
than  those studied by specialists i n  stat ist ics o f  t h a t  age. T h e  choice of 
techniques i s  no t  a func t ion  o f  t he i r  d i f f i c u l t y  b u t  o f  t h e  need f o r  them i n  
pract ice.  

T h e  computer provides a magnificant tool f o r  t h e  teacher t o  focus t h e  
pupi ls '  a t tent ion on concepts and methods ra the r  than  on numerical tech-  
niques and a lgor i ths.  It should also be  used t o  show t h e  l imitations o f  s ta-  
t i s t i ca l  techniques and teach people when t o  request  f u r t h e r  help f rom 
others  more knowledgeable i n  stat ist ics. In terms o f  t h e  knowledge aim o f  
stat ist ical  education t h e  content becomes no t  a rou t ine  l i s t  o f  stat ist ical  
theorems b u t  t h e  ab i l i t y  t o  look a t  t h e  wor ld  t h r o u g h  t h e  "statiscope". 
T h i s  involves t h e  development o f  t h e  sk i l ls  o f  us ing  t h e  statiscope and an 
appreciat ion o f  t h e  t ypes  o f  creatures one sees t h r o u g h  it. Ski l ls  in us ing 
t h e  statiscope include t h e  design and pract ice o f  data collection, read ing 
tables and graphs and t h e i r  interpretat ion, t h e  general hand l ing  o f  data 
and  data analysis, modelling, problem solv ing w i t h  statistics, in ference 
and  decision. t h e  wor ld  we see t h r o u g h  t h e  statiscope shows two  basic 
t ypes  o f  phenomena, data and uncerta inty.  T h e  e f fec t ive  course w i l l  g i ve  
t h e  p u p i l  a g rea t  deal o f  experience i n  looking a t  data abd appreciat ing 
uncer ta in ty .  T h e  teaching o f  t he  basic in tu i t ions  o f  p robab i l i t y  i s  an im- 
p o r t a n t  b u t  much neglected asset o f  c u r r e n t  education. We are su r rounded  
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by education t h a t  emphasises t h e  determinist ic view o f  l i fe  w i t h  i t s  conse- 
q u e n t  dangers and misunderstanding. 

O u r  approach t o  t h e  knowledge aim has ensured t h a t  t he re  is  some over lap  
w i t h  t h e  content  de r i v ing  f rom t h e  Human aim o f  s tat is t ic  teaching. We a re  
he lp ing  t h e  pup i l  t o  l i ve  i n  a wor ld  o f  uncertainty, we are help ing them t o  
l i v e  w i t h  data and ambiguity, we are  help ing them cope w i th  choice and  
chance. There  is  another asset t o  s tat is t ica l  education t h a t  has g rea t  bene- 
f i t s  in terms o f  suppor t ing  f u t u r e  cit izens. Th is  relates t o  t h e  importance 
o f  information. Th roughou t  almost al l  a child's school experience t h e  p u p i l  
i s  a helpless receive o f  knowledge, the re  is l i t t l e  oppor tun i t y  o f  i n f l u -  
enc ing t h e  wor ld  around. Stat ist ics when used wi th in  t h e  contex t  o f  social 
science, environmental studies, geography, and perhaps psychology and 
biology, has immediate pract ica l  value. For  example a class can c a r r y  o u t  a 
s u r v e y  o f  preferences f o r  food i n  school meals o r  on t h e  vehicles passing 
t h e  school gate. T h e y  may then  d iscover t h a t  such information w i l l  actual ly  
help them t o  inf luence t h e  wor ld  and change it, f o r  example t o  change t h e  
menus o r  in t roduce some t ra f f i c  contro l  system (both o f  which have hap-  
pened as a resu l t  o f  children's stat ist ical  work ) .  There  has been much con- 
ce rn  i n  recent  years t h a t  much education educates people t o  be helpless, 
t h e  care fu l  use o f  appi ied stat ist ics shows t h a t  information sometimes e n -  
ables one t o  overcome such helplessness and inf luence t h e  wor ld.  

4. The How of Statistical Education 

T h e  fo l lowing l i s ts  some suggestions t h a t  might  help i n  teaching stat is t ics t o  
t h e  " res t  o f  humanity".  

(a )The  t radi t ional  mathematical approach has led t o  a teaching pa t te rn  i n  
s tat is t ics w i t h  an emphasis on be ing able t o  use techniques oneself. Yet  
educational ly reading comes before w r i t i n g  and most o f  t h e  r e s t  o f  h u -  
mani ty  are more l i ke l y  t o  have read and follow a stat ist ical  argument 
than  t o  der ive  it themselves. Teaching t h e  sk i l ls  o f  "reading" s tat is t ics 
should p lay  a la rger  ro le i n  o u r  work .  

(b )The presentat ion o f  stat ist ics needs t o  be changed. We need more posi -  
t i v e  images. I n  an age o f  lnformation Technology stat ist ics can be seen 
as Information Analysis. lnformation comes t o  us as words, pictures, 
and numbers. Stat ist ics i s  about f i n d i n g  t h e  information content  o f  num- 
bers.  Much o f  t h a t  ac t i v i t y  can usefu l ly  be seen as detect ive work .  T h e  
S u r v e y  and Experiment are p a r t  o f  t h e  h u n t  f o r  clues and t h e  Hypothe-  
sis and t h e  Estimate are natura l  elements i n  p u t t i n g  t h e  evidence t o -  
ge ther .  

(c)Stat is t ics is  of ten seen, and presented, as a r a g  bag o f  techniques, o f -  
t e n  as b i t s  o f  maths, which f o r  many chi ldren, weak i n  symbolism and 
numeracy, makes it a non user - f r iend ly  subject. For t h e  r e s t  o f  human- 
ity stat is t ics needs present ing as p a r t  of t he  tota l  map o f  t h e i r  studies, 
as a use r - f r i end ly  topic t h a t  helps them t o  f i n d  the i r  way t h r o u g h  t h e  
te r r i t o r i es  t h a t  in teres t  them. Th is  requires t h e  teachers o f  var ious 
subjects t o  work  together  t o  drawn and present  th i s  map. A f u r t h e r  
aspect of presentat ion concerns t h e  ident i f icat ion o f  k e y  concepts i n  
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stat is t ics.  So many o f  t h e  apparent ly  d i f f e ren t  methods and formulae o f  
s tat is t ics are  re lated t o  these k e y  concepts. Examples are  t h e  analysis 
o f  observat ions i n to  pat te rns  p lus  p u r e l y  random elements, t h e  popula- 
t ion/sample parallelism, and t h e  occurrence o f  t h e  deviat ion (xi-R) 
and sum o f  squares. 

(d)Final ly  we need t o  be  more carefu l  in analys ing t h e  sk i l ls  requ i red  o f  t h e  
p u p i l  in do ing stat ist ical  tasks. Evidence f rom c u r r e n t  studies a t  t h e  
cent re  suggests t h a t  even w i t h  read ing simple graphics we of ten under -  
estimate t h e  d i f f i cu l t ies  involved. 
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