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I n  l ta ly  school is compulsory for  all i ts citizens from 6 t o  14 years old. I n  
the field of  education teaching programs are decided b y  a central authority 
(The Ministry for  Public Education) and apply to  all over the country. 

I n  1977 two laws were introduced to  b r ing  about substantial modification to  
the only exist ing school and, at the same time, the planning of all subjects 
matter. These latter having to rise to  the needs of the basic education of 
every single citizen besides providing him with those subjects already 
taken to  be basic to  the continuation of his studies. I n  that  occasion we 
have fo r  the f i r s t  time the introduction of statistics and probabil i ty using 
the following methods: 

Themes. 3. The certain events and probable events mathematics. 

a. . . . . . . . (Omission) 

b. statistical surveys and their graphic representation (histograms, 
aerograms . . . ), frequencies, averages. 

c. Random occurrences; notion of probability and its application. 

Guide to Readinq of Contents. 

The introduction of elements of descriptive statistics and the notion 
of probability provides a fundamental instrument for the development 
of a mathematical awareness of considerable interdisciplinary value. 
Notion of probability arise not just as a natural conclusion to the ar -  
guments on statistics but also from simple experimentation of a ran- 
dom nature. The teacher in attempting to avoid a formal definition of 
probability will take care to put hislher students on their guard 
against the most common misunderstandings regarding both the inter- 
pretation of mathematical data as well as the adoption of probability 
in the forecasting of events. However they must not go beyond the 
calculation of probability in very simple situation connected to con- 
crete problems [like genetics, economy, games). 

However it must be said that following an introduction of these limited sub- 
jects from the point of view of programs no real introduction into the class- 
room was really ever pu t  into effect. The reasons for  this are manifold. 
Teachers t o  whom the task of teaching statistics and probability is assign- 
ed, are in  effect these who also have to  teach mathematics, the natural 
sciences, physics and chemistry. I n  l ta ly  there are no degree courses of a 
widely-varying subject matter.. . . , for  which reason teachers come from 
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gree courses of a much more specific nature such as mathematics, phy -  
ICS or  chemistry. 

The legislator in  face of such difficulties has sought t o  enforce the obliga- 
tion of including such arguments more strongly i n  l inking one of the three 
final questions i n  the exams of mathematics. i n  the school to  the subject 
matter of statistics and probability. The result being that i n  more cases 
than one, the theme has been treated in  a forceful and dist inctly formal 
manner. The teacher who desires t o  fu l f i l l  the real teaching role will p r i n -  
cipally summon help from tex t  books. The situation however is gett ing no 
better, publishers have i n  general simply added .to those chapter already 
wri t ten with a certain logic that d id  not foresee objectives related to  the 
subject. I n  certain other cases (more than can be mentioned) the treatment 
of these arguments gets a rather confused and erroneous handling in  the 
book. 

The teacher therefore refers to  university research centres responsible for 
teaching methodology which have over recent years elaborated and experi- 
mented on the proposals pu t  forward on the teaching of such subject 
matter. 

The limitations of such proposals are in  their concrete application. 

Thus we have t r ied to  present the problem and br ing the solution into 
prospect which, if clear and correct a t  the level of subject matter and d i -  
dactics, would also i n  addition possess the characteristics for  concrete 
realisation and hence generalisation fo r  the greatest possible number of s i t -  
uations and teachers. Experimentation has also been carried out on the 
proposed curriculum in order to  test not just certain aspects of content 
bu t  also methodology and those aspects related to  "time-linked resources". 

Probability 

A. Educational and didactical objectives. 

Every human action is undertaken and takes place, whoever relevant 
the modalities in  an environment where a state of uncertainty is p re-  
sent. 

The probability, understood as pertaining to  a specific moment, that  is, 
the mathematization of uncertainty fo r  that moment, constitute a funda - 
mental form of knowledge for  each somewhat cultured citizen. A citizen 
who has constantly move within an environment in which uncertainty 
has the role of a presence which can't be eliminated, needs to  go t o  a 
school which educates him in  the necessity of understanding and deal- 
ing a b i t  rationally with uncertain phenomena. 

9. Disciplinary Objectives 

The principal disciplinary objectives connected to  the teaching of no- 
tions of probability can be: i) The student can distinguish between cer- 
tain, impossible, and uncertain situations and knows how to  evaluate 
events. i i )  He can qualitively evaluate the uncertainty of events using 
available notions and information. i i i )  He can evaluate in  concrete terms 
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t h e  uncer ta in ty  i n  s t ra igh t fo rward  situations. iv) He has t h e  capacity 
t o  use a few basic tools f o r  calculat ing probab i l i t y .  

Statistics 

A .  Educational and  Didact ic objectives 

T h e  study, measurement, analysis, representation, management and 
ut i l isat ion o f  var iab i l i t y  a re  p r imar i l y  stat ist ical  tasks. Statistics, how- 
ever, is  eminently t h e  formal d isc ip l ine f o r  t h e  s t u d y  o f  t h e  problems 
connected t o  t h e  va r iab i l i t y  o f  data. T h e  educational and d idact ic  objec- 
t i ves  o f  s tat is t ics there fore  are p r inc ipa l l y  connected t o  t h e  capaci ty  t o  
perceive f rom a basic po in t  o f  view, on  t h e  p a r t  o f  t h e  student, t h e  
va r iab i l i t y  o f  t h e  data involved together  w i th  t h e  ab i l i t y  t o  f i n d  one's 
bear ings w i t h  t h e  information w i t h  which t h e y  are  presented i n  concise 
fo rm ( they  therefore have immediately some k i n d  o f  synthesis which 
could have made them lose some important  informative elements). Objec- 
t i ves  can be  summarised i n  a k i n d  o f  l i te racy  o f  stat ist ics. T o  such ob-  
ject ives must  be  added, again f rom a basic po in t  o f  view on t h e  p a r t  o f  
t h e  student,  o ther  considerations such as some form o f  numerical ab i l i t y  
fo r  an ab i l i t y  i n  t h e  process t o  make some elaborations on t h e  data as 
wel l  as simple calculations and o ther  simple representations. 

B. D isc ip l inary  Obiectives 

T h e  pr inc ipa l  d isc ip l inary  objectives connected t o  t h e  teaching o f  s tat is-  
t i cs  may b e  seen as: i) A capacity t o  p lan  small cognit ive invest igat ions 
(also o f  a sampling nature)  w i th  some attent ion g iven also t o  t h e  p r o b -  
lem o f  informativeness and an understanding o f  t h e  variables. ii) The  
capabi l i ty  t o  devise basic d i rec t  recordings o f  data and t o  t race i n f o r -  
mation,also i n  ind i rec t  forms/ through inst i tu t ional  sources: bu l le t in  
publ ished by p r i va te  and pub l ic  bodies, archives, etc. iii) Capabi l i ty  t o  
express t h e  data essential information in simplif ied form. iv) Capabi l i ty  
t o  synthesize t h e  data information w i t h  basic indicators. v) Capabi l i ty  
t o  p rov ide  a basic ut i l isat ion o f  t h e  indicators and representat ions. vi) 
Capacity t o  perceive t h e  interre lat ionship between phenomena and an 
unders tand ing o f  t h e  dependency between variables. vii) A c r i t i ca l  
capacity t o  t h e  competence and correctness o f  t h e  information and t h e  
stat ist ical  details repor ted  f rom sources i n  books, newspapers, tele- 
vision, etc. 

Methods 

The  problematic s ta r t i ng  points are pre-eminently taken f rom real l i fe .  
Nevertheless, and above a l l  on account o f  t h e  g r a n d  complexities o f  t h e  
problems presented t o  us i n  real life, t h e  teacher must  seek t o  in t roduce 
them in a simpl i f ied manner i n  o rde r  t o  adapt them t o  the  ma tu r i t y  and 
understanding o f  t h e  pupi ls .  What we are  ta l k ing  about is  favour ing  a fo rm 
which seeks t o  stimulate t h e  pupi ls '  in te res t  and cur ios i ty :  a t y p e  o f  "p rob-  
lem posing" ra the r  one o f  "problem solving". 
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Not being able t o  describe all of the curriculum we will attempt t o  report 
on several exemplary and paradigmatic aspects which often are omitted in  
the tex t  books. 

. To obtain the f i r s t  primary disciplinary objective, Probability B, i), we 
propose an activity on reflections "in the language" and "in the sub- 
stance" based on the fact that  events related to  our lives can be either 
certain, impossible or  uncertain, is proposed. This quite clear although 
t r iv ia l  affirmation, has been shown t o  be evident i n  the analysis of con- 
crete situations on the par t  of pupils of eleven years. 

Thus a card for  completion was presented to  the pupils headed b y  the 
words; "certain, uncertain, impossible', i n  the following way: "it is 
. . . that  today is Monday, "it is . . . 25th of December is a holiday", 
"it is . . . that I will go up  at the end of the year", and so on. 

I n  the discussions had in  the classroom we became aware of pupils on 
certain difficulties concerning the r i gh t  compilation due to  two facts: a) 
The subject's understanding of uncertainty and thus the sentence; b) 
the involvement of personal desire i n  respect to  the objectivity of the 
facts (nearly all the pupils were "certainWthat their own favorite teams 
would have won the next game). I n  the analysis of incomplete sentences 
of the type proposed above the teacher also took care t o  take note 
(even if i n  a more informal way and related to  the age of the pupils) 
the causes of uncertainty as listed i n  Probability A i), iii), ii i), iv )  . 

B. To attain objective outlined i n  Probability B, ii), we went on to  the 
compilation of a card of a more "qualitative" type. The analysis of the 
preceding uncertainty had in  fact made us come up against a range of 
grades for  which the word "uncertain" no longer seemed entirely satis- 
factory in  order to complete the sentences. 

Thus, the following sentences relative t o  situations already defined as 
"uncertain" were proposed bu t  this time with the words "very, 'a little, 
fairly, nearly", as extra qualifications. 

"It's . . . that tomorrow it will rain," "it's . . . uncertain that team X 
will win the match on Sunday," "it's . . . uncertain that tomorrow I'll 
come to  school", etc. 

The completion of these sentences was done individually and conse- 
quently discussed in  classroom. The teacher had concentrated her at-  
tention particularly on the reasoned use of the motivations which 
caused them t o  use one adjective rather than another. 

. To attain the objective stated in  Probability B, iii) we have appealed to  
the concept pursued also through the teaching of mathematics in  gener- 
al, that "quantification" is a part icularly significant moment i n  the 
learning process of real mathematics i n  so far as it allows us to  obtain 
results otherwise unobtainable, bu t  which at the same time requires a 
simplification of reality (see Calvino) . 
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The selected model to  go on t o  the next stage of quantification has been 
that  of an u rn  containing balls all t o  the same size and form and di f fer ing 
i n  colour. 

A series of  transparent glass jars were brought into the classroom, and it 
was noted to  the pupils how the  glass allowed one t o  see how many balls 
there were belonging to  each colour, inside the jars. 

Figure 1 

c a w  
Figure 3 

Figure 2 

Figure 4 

A situation as in  f igure 1 was proposed t o  the pupils who were then asked 
"which jar is it better for  me t o  choose if, pull ing out a black ball, with my 
eyes closed, wins me a prize?". The pupils had absolutely no problem, 
without any f i r s t  trial, in  saying that  it was better to  choose jar number 2, 
that  i n  fact  winning was a certainty. Here sti l l  we have not quantified the 
uncertainty bu t  made observations on model which presents us with cer- 
tainty, impossibility and uncertainty. Then it was asked "if you win a 
prize pull ing out a white ball from one of these urns (fig. 2) which would 
you choose? Why?" The answers were: "There i s  no difference", "it's bet- 
te r  to  choose jar number 1". The mistake of the f i r s t  answers was due to  
the fact of not having considered "all the balls" b u t  only the number of 
white ones. Thus the question was repeated leaving the u r n  untouched and 
increasing the number of  balls i n  u rn  number 2, t o  15. A t  this point no- 
body had sti l l  answered "there is no difference because the white balls 
remained at 5". 

For those who had not understood before, the conviction arises that  the 
most f i t t ing  (major certainty of checking on an event) depended both on 
the number of white balls (a favourable outcome) and on the number of  all 
the balls which do not b r ing  you a win. Thus, the connection between the 
favourable cases and all the possible (not just  those opposing) cases was 
even less clear. 

A situation of type 3 was presented posing the question "in which of the 2 
turns is it more appropriate t o  d ip into, if I win a prize fo r  gett ing a white 
ball?" Many pupils chose u r n  number 2 because it contained more white 
balls "even if there are even more black ones". The br ighter pupils (having 
only recently encountered equivalent fractions) managed to  guess the in  - 
difference of the situation observing the similarity of the relationship be- 
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favourable and unfavourable cases and between favourable and pos- 
ases. I n  order to  make this perception of the facts more mathematic- 

situation like i n  f igure 4 was presented that is 12 white and 4 black 
in  the f i r s t  u rn  and 20 white and 10 black i n  the second. Lots of  s tu-  

s chose the second u rn  motivated by the fact that  it contains not just  
black b u t  white balls as well, others t r ied  t o  make use of their  visual 

u l ty  the f i r s t  seemed at  a glance more reasonable. From an analysis of 
e preceding case the more intuit ive - rational pupils managed t o  come up 
t h  the explanation that  having the possibil ity to  choose from among all 
e balls i n  the f i r s t  case, I have 16 possibilities, 30 i n  the second and 
tween these there are 12 white in  the f i r s t  case, 20 in  the second. 

ut t ing these numbers into relationship, we obtain a proportion of 12 t o  16 
and 20 t o  30. Which of these 2 numbers is greater than the other? A t  this 
stage the students managed to arr ive a t  formula for measuring classic p ro-  
bability making deductions about the model "without having actually car- 
ried out any experiment". To go on to  the measurement of  associated pro-  
babil i ty this time jars (were brought t o  school), whose glass had been 
coloured, not see which or  how many balls were contained inside. After 
having asked them "where it was more worth- while to  dip your hand in  
order to  extract a white ball", the pupils replied that " in th is  case' they 
could not give any casual answer. The need therefore arose t o  be able to  
use the formula which had just  been discovered i n  order t o  know the num- 
ber of all the balls as well as those involved in  the game on hand. On the 
other hand it became clear that many real l i fe situations are similar to  
those of the opaque jars. Six jars with the same composition (noted b y  the 
teacher) were brought along and experiments were carried out  and record- 
ed. When numbers began to exceed one hundred per group it was seen 
that  the ratio between the number of white and all the balls began t o  be 
almost constant and thus an approximation of the measurement of probabil- 
ity had been reached, assuming as i ts value that of the relative observed 
frequency of an event. 

I n  order t o  reach the disciplinary objectives relative to  the subject matter 
of statistics, proposals already under experimentation for  a long time were 
propounded. Activities which could be drawn from tex t  books or  instructive 
magazines were among those proposed t o  the student. However, we th ink it 
part icularly worthy to  mention at th is point some considerations which 
guarded us i n  the formation and administration of such proposals. The s i t -  
uations chosen as models have always been pedagogically involving and 
characterised b y  a certain simplicity. Problems carefully chosen b y  the 
teacher and based on those principles outlined above were taken as the 
start ing point rather than an examination of the findings, diagrams and 
statistics compiled b y  others. This work reached i ts conclusion after a 
three year period b y  which time the students had already arrived, with 
some confidence at their disciplinary objectives Statistics, B, v i)  , vi i )  . It 
seemed t o  us of particular importance to  spend time over the init ial subject 
matter. I n  fact many text  books quietly brush over one and the other with- 
out any clarification. The activity started with the findings of a qualitative 
series and attention was focused on the fact that  i n  this case there was no 
compulsory rule for  recording, bu t  at the most one of convenience. 

An ef for t  was then made to  itemize all the information that  a table of f r e -  
quency could provide and f ind  out which concise data could be extracted 
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there. A t  th is  point, conscious of the existence of many tex t  books on the 
practices of  teaching, a discussion was opened up on the limitations of the 
"information" from such findings. After a series of qualitative f indings and 
the i r  analyses we went on t o  f indings on numerical data. The data were 
ordered attempting t o  establish the diversi ty in  respect t o  previous cases 
and in  particular the chance to  take note of that which the pupils normally 
acknowledge as "average" that is the arithmetic mean, was taken into ac- 
count. I n  order to  reach the disciplinary objectives outlined i n  Statistics, 
ii the same style was adopted paying attention t o  avoiding any confusion 
and basing the analyses on the available or  collectable information. 

Objectives Statistics, B, iv and v were reached contextually through the 
previous activities. The objectives i n  Statistics, B, v i i  were attained 
through qualitative consideration and after through a representation of 
points on the plan (two variables) and an observation of the cloud of the 
same. 

The objective v i i  has always been one of relevant pursui t  up to  the point 
of  creating a unifying l ink with other disciplines. The total act iv i ty took 
th i r ty- three hours over three years. 
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