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We l i ve  i n  an information society. We are  confronted, in fact, inundated, 
w i t h  quant i ta t ive information a t  a l l  levels o f  endeavor. Charts, graphs, 
f igures, rates, percentages, probabi l i t ies, averages, forecasts, and  t r e n d  
l ines are inescapable pa r t s  o f  o u r  eve ryday  l ives t h a t  a f fec t  o u r  decisions 
on health, cit izenship, parenthood, jobs, f inancial  concerns and many 
o the r  important  matters. I n  o rde r  t o  be  cal led "educated" today a person 
must  have some fac i l i t y  f o r  deal ing w i t h  data and  making in te l l igent  deci-  
sions based on quant i ta t ive arguments. 

We l i ve  in a sc ient i f ic  age. We are  conf ronted w i t h  arguments t h a t  demand 
logical, scient i f ic reasoning even if we aren' t  t ra ined  scient ists.  We must  
be  able t o  c lear ly  see o u r  way t h r o u g h  a maze o f  repor ted  "facts" in o rde r  
t o  separate credib le conclusions f rom specious ones. We must  b e  ,able t o  
in te l l igent ly  weigh t h e  evidence on t h e  causes o f  cancer, t h e  effects' o f  po l -  
lu tants on t h e  environment, o r  t h e  resu l ts  o f  a l imited nuclear  war. 
Teachers, and then  students, must  be  t ra ined  t o  make in te l l igent  decisions 
based on numerical information if o u r  society i s  t o  g row and prosper .  

Such t ra in ing  is  t h e  goal o f  t h e  Quant i ta t ive L i te racy  Project, which is  di- 
rected by a jo in t  committee o f  t h e  American Stat ist ical  Association and  t h e  
National Council o f  Teachers o f  Mathematics. It i s  t h e  i n t e n t  o f  t h i s  three-  
year pro ject  t o  complete t h e  fo l lowing act iv i t ies:  

1. Provide guidelines on t h e  teaching o f  stat ist ics and p robab i l i t y  w i th in  
t h e  mathematics curr iculum; 

2. Develop a model inserv ice program f o r  t r a i n i n g  teachers i n  modern sta-  
t is t ica l  concepts and i n  methods f o r  teaching these concepts; 

3. Produce cur r icu lum materials t o  assist teachers i n  t h e  p roper  presenta-  
t ion  o f  stat ist ical  and probabi l is t ic  concepts, and encourage f u r t h e r  de- 
velopment i n  na tura l  and social sciences; and 

4. Develop a mechanism t o  evaluate t h e  effect iveness o f  t h e  materials and 
t h e  techniques f o r  teaching stat is t ics,  

\ 

D u r i n g  t h e  course o f  t h e  project, teaching guidel ines are  being developed 
a f te r  ca re fu l  s t u d y  o f  bo th  h is tor ica l  and c u r r e n t  views o f  needs f o r  s tat is-  
t ica l  t ra in ihg,  and subsequent t o  evaluat ion o f  methods f o r  de l iver ing  ap-  
propr ia te  t r a i n i n g  t o  bo th  teachers and students. The  major focus o f  t he  
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pro jec t  w i l l  be t h e  development and de l i ve ry  o f  a program o f  cont inu ing 
education f o r  elementary teachers and secondary teachers o f  mathematics 
and science t h a t  w i l l  p repare  them t o  teach stat ist ical  and probab i l i s t i c  
sk i l l s  and concepts ef fect ive ly .  Development and  product ion  o f  teaching 
materials, an in tegra l  p a r t  o f  t h e  project, w i l l  r e s u l t  in more e f fec t ive  
teacher t r a i n i n g  and bet te r  tools f o r  use i n  t h e  classroom than  are  now 
available. Development o f  bo th  t h g i n s e r v i c e  aspect and t h e  teaching mater- 
ials w i l l  be t i e d  t o  past  and present  views o f  what  i s  important  i n  s tat is-  
t ics, and w i l l  be  inf luenced heavi ly  by those topics t h a t  a re  l i ke l y  t o  be 
needed by i n d u s t r y  and government. 

Since 1968, t h e  Jo in t  ASA/NCTM Committee has d i rec ted i t s  e f fo r t s  toward  
t h e  development o f  innovat ing cur r icu lum materials and methods t o  promote 
t h e  teaching o t  stat ist ical  concepts. Recent w o r k  has focused on p repar ing  
a series o f  f o u r  un i f ied  booklets t o  in t roduce basic sk i l ls  o f  s tat is t ics and 
probab i l i t y .  These are d i rected f o r  use by middle school (upper  elementary 
and jun ior  h i g h  school) teachers and students, a l though t h e y  w i l l  b e  va lu-  
able a t  t h e  high school level as well. Topics covered inc lude ways t o  col-  
lect, display, and i n t e r p r e t  small sets o f  data; elementary probabi l i ty ;  
us ing  simulation t o  understand topics i n  probab i l i t y  and t o  solve probab i l i  - 
t y  problems t h a t  cannot be solved theoret ica l ly  a t  t h i s  level; and us ing  t h e  
ideas of random sample and confidence in terva l  t o  learn about a popula- 
t ion.  

The t i t les  o f  t h e  booklets are: 

Q "Explor ing Data" 

"Explor ing Probabi l i ty"  

Q "The A r t  and Techniques o f  Simulation" 

"Explor ing Surveys:  Information f rom Samples" 

The booklets w i l l  be publ ished by t h e  Fall o f  1986. Taken together, t h e  
four  booklets w i l l  p rov ide  an in t roduct ion  t o  t h e  ideas o f  stat ist ics and 
probab i l i t y  t h a t  educated cit izens should possess. T h e y  w i l l  help teach s tu-  
dents how t o  deal w i th  t h e  t y p e  o f  data and questions t h a t  t h e y  w i l l  meet 
more and more f requent ly .  The  usefulness o f  s tat is t ics and p robab i l i t y  i n  
dealing w i t h  pract ica l  problems is  shown t h r o u g h  many examples. T h e  em- 
phasis is  n o t  on  water ing down advanced mathematical stat ist ics and proba- 
bility fo r  younger  students, b u t  ra the r  on  exper iencing real examples and 
hands-on applications. 

A l l  o f  t h e  booklets follow t h e  same basic style. For  each o f  t h e  several 
topics i n  a booklet, t he re  is f i r s t  some b r i e f  explanatory material and ques- 
t ions fo r  discussion; t h e  teacher can present  t h i s  t o  t h e  class. Then the re  
are worksheets (exercises) t h a t  can be dupl icated f o r  use by students.  
Students per form t h e i r  own probab i l i t y  experiments and simulations, and 
analyze data g iven t o  them. T h e y  also collect t h e i r  own data and analyze 
t h e  resul ts .  Throughout  al l  t h e  act iv i t ies, t h e y  learn sk i l ls  t h a t  have many 
applications and solutions t o  problems t h a t  are in teres t ing  and important.  
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"Exp lor ing  Data" uses data sets concerning t h e  n u t r i t i o n  i n  f a s t  foods, 
sales o f  t h e  most popular  children's books, accident rates f o r  d i f f e r e n t  
automobiles, television rat ings, baseball home r u n  records, l i fe  expectancy 
values, and many others. Examples are presented and s tud ied t h a t  w i l l  be  
in teres t ing  t o  students. T h e  stat ist ical  analyses concentrate on cons t ruc t -  
i n g  and in te rp re t i ng  cer ta in simple graphical  displays. Nuner ical  sum- 
maries are t h e  median, maximum and minimum, quart i les, in te r -quar t i le  
range, and mean. Graphs used are t h e  stem-and-leaf p l o t  and box p l o t  f o r  
d isp lay ing  a single variable, and t h e  scatter p l o t  f o r  d isp lay ing  t w o  v a r i -  
ables. A simple method f o r  fitting a s t ra igh t  l ine t o  a scat ter  p lo t  is  used, 
and scatter p lots against t ime are smoothed and in terpre ted.  T h e  focus i s  
on  data sets t h a t  represent  t h e  k inds  o f  issues t h a t  ci t izens must  deal 
with; then simple graphical  methods are used t o  extract ,  summarize, and 
d isp lay  information in t h e  data. The in terd isc ip l inary  na tu re  o f  s tat is t ics 
allows i l lust rat ions f rom many areas o f  science and eve ryday  act iv i t ies.  

"Probabi l i ty"  develops t h e  basic notions t h r o u g h  experiments t h a t  t h e  s t u -  
dents per form themselves. These involve simple spinners, dice, coins, and 
cards.  The  ideas o f  equal ly  l i ke l y  events, p robab i l i t y  o f  an event, and  i n -  
dependent events are  a r r i v e d  a t  t h rough  many examples. Then, t r e e  d ia-  
grams are used t o  present  outcomes o f  compound events. Nei ther  "Ex-  
p lo r i ng  Probabi l i ty"  n o r  "Explor ing Data" has t h e  o ther  as a prerequ is i te .  
E i ther  could be  taugh t  f i r s t ,  o r  t h e y  could be  studied simultaneously. 

T h e  n e x t  booklet, "Simulation," bui lds on ideas in t roduced i n  bo th  o f  t h e  
f i r s t  two  booklets. Th is  shows how pract ica l  problems, some f a i r l y  com- 
plex, can be solved, a t  least approximately, by us ing simple simulation 
techniques. T h e  examples also int roduce and develop t h e  idea o f  a mathe- 
matical model. Many o f  t h e  problems can be  solved us ing  small hand-done 
simulations us ing  coins, dice and random number tables. For l a rge r  o r  
more complicated problems, simulations are  usual ly  done us ing micro-  
computers t h a t  a re  now becoming widely available. Example problems i n -  
c lude simulat ing t h e  probab i l i t y  o f  guessing f i v e  o r  more cor rec t  answers 
i n  a 25 quest ion multiple-choice test; s imulat ing t h e  spread o f  an infect ious 
disease; and simulat ing a simpl i f ied version o f  t h e  a i r l ine  overbooking and 
no-show problem. The  examples show t h a t  real is t ic  and in teres t ing  p r o b -  
lems can be  stated and then  solved us ing  simulation ideas; however, t h e  
mathematics requ i red  f o r  exact  solutions is  well beyond t h e  level o f  t h e  
students.  T h e  booklet also takes advantage o f  t h e  capabil i t ies o f  micro- 
computers. 

"Exp lor ing  Surveys" makes use o f  material developed in t h e  ear l ie r  book-  
lets t o  deal w i t h  basic problems o f  stat ist ical  inference such as: if we have 
a sample propor t ion  f rom a population, as i n  a common opinion poll, what  
can we conclude about  t h e  t r u e  (unknown) propor t ion  i n  t h e  en t i re  popula- 
t ion? Techniques f rom t h e  second and third booklets are  used t o  simulate 
t h i s  situation, and t h e  resul ts  are displayed us ing p lots f rom t h e  f i r s t  
booklet.  T h e  not ion o f  random sample f rom a populat ion is  important.  From 
t h e  simulations, t h e  idea o f  a samplinG d i s t r i bu t i on  o f  t h e  sample p r o p o r -  
t i on  i s  developed. B y  doing th i s  f o r  populations w i t h  d i f f e ren t  t r u e  p r o p o r -  
t ions, and by comparing t h e  results, t h e  s tudent  i s  led t o  t h e  idea o f  a 
confidence in te rva l  f o r  t h e  population propor t ion  based on t h e  propor t ion  
i n  t h e  sample. Th rough  experience w i th  examples and simulations, t h e  s tu -  
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dent learns the underlying ideas; there is no recourse t o  mathematical f o r -  
mulas that  would not be understood. 

Another ef for t  of th is project is t o  develop guidelines for teaching statis- 
t ics and probabil i ty i n  the precollege curriculum. This document wil l  indi-  
cate recommended components for  teaching statistics and probability t o  th is  
population, and wil l  reflect those aspects that  have been demonstrated as 
possible t o  teach effectively at these levels. The guidelines will serve as a 
framework for developing other aspects of  the project. Finally, the guide- 
lines will be published separately and distr ibuted so that others interested 
i n  the application of statistical education may use them. 

The microcomputer is becoming more readily available i n  elementary and 
secondary classrooms throughout the country. Large, - real data sets can be 
managed eff iciently with the use of a computer. Likewise, simulations of 
probabilities of complex events can be completed satisfactorily only with 
such assistance. Alternative guidelines fo r  computer uses will be developed 
b y  this project, and suggestions will be incorporated into the curriculum 
materials. Computer software wil l  accompany most instructional units to  be 
developed, although the basic units will not require a computer to  be used 
b y  either teachers or students. 

A model inservice training program t o  prepare fo r t y  teachers t o  use the 
materials i n  the classroom was developed fo r  presentation in  December of 
1984. The model program was three days in  duration: two days fo r  the in i -  
t i a l  training, one day as an evaluation session dur ing which teachers as -  
sisted with revisions fo r  subsequent inservice programs and provided feed- 
back on the training materials. I n  the Spring of 1985, teachers trained in  
the model inservice training program began to  conduct workshops in  their  
own areas, thus providing the multiplier effect of the project. 

Further, in  the Spring of 1985, four regional two-day inservice training 
sessions were conducted. The regional workshops were based on the model 
inservice program. The implementation of these sessions provide the basis 
for  producing a videotape on the QL Project. The videotape will be dissemi- 
nated to  help prepare teachers who cannot participate in  any of the region - 
al inservices o r  any of the replication workshops. This tape will be avail- 
able b y  Fall, 1986. 

B y  the Fall of 1986, a large number of teachers will have participated in  
the inservice aspect of the project, tested the teaching materials, and re -  
ceived training i n  the QL methods. Each aspect will be evaluated thorough- 
ly pr ior  to  implementing procedures for  widespread dissemination. 

ICOTS 2, 1986: R. Scheaffer and G. Burrill


