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Sample Details and Test Procedure 

Th is  paper repor t s  on  j u s t  some aspects o f  research car r ied  o u t  in ea r l y  
Summer 1986 us ing  1600 Pr imary school ch i ld ren in mixed ab i l i t y  classes in 
state schools i n  a small Leicestershire town. T h e  subjects, aged between 
7:9 and  11 :9 were g iven two unt imed class tests which together  took f rom 
40 t o  55 minutes t o  administer. A l l  quest ions were read o u t  t o  t h e  subjects. 
T h e  f i r s t  t e s t  was concerned w i t h  concepts o f  randomness, t h e  second w i t h  
comparison o f  odds. 

Four t e s t  vers ions were prepared (A,B,C,D). Some questions were set o u t  
d i f f e r e n t l y  in t h e  d i f f e ren t  versions, t o  reduce t h e  l ikel ihood o r  e f fec t  o f  
copy ing and t o  invest igate t h e  inf luence o f  mode o f  presentat ion. A subjec- 
t i v e  teacher assessment o f  each pupil 's level o f  general reasoning ab i l i t y  
was obta ined (A-E). T h e  sample detai ls are g iven in' Tables 1 and 2. T h e  
small d i f ferences between .Vers ions in Table 1 are  no t  s tat is t ica l ly  s ign i f i -  
cant .  

Table 1: Sample by test version and level of ability 

A b i l i t y  A 
A 60 
B 99 
C 142 
D 66 

Year 
1 
2 
3 
4 

Vers ion 
C 
60 

102 
135 
73 

Table 2: Sample by sex and age 

Mean age 
8.25 
9.22 

10.24 
11.24 

G i r i  
180 
191 
176 

Total 
235 
402 
555 
283 

Total 
383 
406 
405 

A n  analysis o f  t h e  d is t r ibu t ion  o f  teacher assessed abi l i t ies showed t h e  
expected phenomenon o f  fewer low ab i l i t y  g i r l s  (Grade E:79 boys, 46 
g i r l s ) .  
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Piaget and  Raindrops 

I n  "The Or ig in  o f  the  Idea of  Chance i n  Children" Piaget and lnhelder 
wrote: 

Nothing is more common . . . than the form of distribution which 
drops of rain give when falling fortuitously at the beginning of a 
small shower . . . Will the subjects not have, in this phenomenon 
familiar to all of them, a special chance of understanding intuitively 
the law of large numbers? (pp. 49-50). 

The author reported a t  ICOTS I on research w i th  11-16 year olds. One 
question related t o  t he  distr ibut ion o f  snowflakes landing on a sectioned 
roof, fol lowing the  l ine of  Piaget's work. Those results are repeated here 
i n  Table 3.  

Table 3: Percentage responses f o r  snowflake item 

Version 
Ab i l i t y  A B C B & C  Al l  same 

regular  serni- random 
random 

11-12 11 12 26 23 27 
12-13 13 12 26 20 29 
13-14 13 14 24 25 24 
14-15 13 16 16 2 1 33 
15-1 6 12 15 18 21 34 

A puzzl ing feature o f  tha t  item was no systematic variation wi th  age o r  
abi l i ty .  I n  order  t o  investigate th is  f u r t he r  similar items have been de- 
vised. The f i r s t  is Qn. 2, shown i n  Fig.1 wi th  responses i n  Table 4. I n -  
cluded are resul ts from a Secondary school whose T h i r d  Year pupi ls 
(N=225) were given the test.  

Fig. 1 Random Tes t  Question 2: Raindrops 

2. The f l a t  r o ~ f  o f  a garden  s h e d  h a s  16 s q u a r e  s e c t i o n s .  
I t  b e g i n s  t o  r a i n  3 l i t t le .  A f t e r  a  w h i l e  1 6  r a i t i d r c p s  h a v e  landed  on 
t h e  r o o f .  Here  a r e  t h r e e  p i c t u r e s  stiowinci r a i n d r o o s  on  t h e  roof: 

Which uicture b e s t  chows t h e  ~ a t t c t - n  vau e x r e c t  t~ s e e  7 

A El C None i s  DonZ t 

n 
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Table 4: Percentage responses for raindrops item by year 

Year Age Regular Semi-random 
1 7-8 23 34 
2 8-9 16 35 
3 9-10 10 40 
4 10-11 13 39 

Sec 13-14 

Random None best 
31 6 
38 8 
39 6 
37 6 

Other 
7 
3 
5 
5 

It would appear that  although there is some decline i n  those preferr ing the 
regular symmetrical pattern there is no appreciable increase in  preference 
fo r  the random (or even semi-random) patterns. Only the youngest chi ld- 
ren (7-8) have a noticeably lower selection rate. A breakdown of responses 
b y  abil i ty is shown in  Table 5. 

Table 5: Percentage responses for raindrops item b y  ability 

Abi l i ty Regular 
A 8 
B 12 
C 15 
D 17 
E 39 

Semi-random Random None best 
40 42 9 
41 38 6 
36 37 7 
36 33 6 
25 2 1 5 

Other 
2 
3 
5 
8 

10 

Whereas the variation between the sexes is not significant that between the 
abil i ty levels is highly significant (p<0.0001). It will be noted in  particular 
that  the least able have a much greater tendency to  select the regular pat- 
tern suggesting a weak appreciation of random variation. However the 
equal balance between the random and semi-random response rates fo r  a l l  
abi l i ty levels is a strong feature. Whether o r  not the foregoing provides 
evidence for  a lack of a concept of randomness is a matter for  debate. It 
depends crit ical ly upon the validity of the underlying model. When snow- 
flakes or  raindrops fal l  do they cluster o r  is there a physical property 
which causes them t o  be more evenly spread? It is clear that Piaget and 
lnhelder considered there to  be no doubt about this! Nor -about i ts self- 
evident nature! I n  order to  make more explicit  the supposed stochastic 
model an introductory item was set as shown in  Fig. 2. 

Figure 2 Random Test Question 4: Selecting counters 

4. Paul p lays  a game us ing 16 counters numbered 1,2 ,3 ,4 . .  . .16. 
Paul pu ts  a l l  t he  counters i n  a t i n .  
He shakes t he  t i n  a l o t .  
Rachel shuts her eyes and p i c k s  
out  a counter. It i s  number 7. 

Paul pu t s  a cross i n  box 7. 
The 7 i s  pu t  back i n  t he  t i n  
and someone e l se  p i c ks  a counter. 

ICOTS 2, 1986: David R. Green



After Qn.4 had been read out an experiment was conducted, with the 
children put t ing crosses in  the boxes t o  record which counters were pick- 
ed. This was continued unt i l  six crosses had been entered. If no duplica- 
t ion had occurred b y  then it was made t o  happen without the children be- 
ing aware of the intervention. Three questions then explored the child- 
ren's perceptions of what might happen if the experiment were continued 
fo r  12,16 and 30 selections. A later item (Qn.9) then returned to  this idea. 
Version A is shown in  Fig.3. Versions A and C were identical, versions B 
and D had the same pictures bu t  i n  a di f ferent order. Results are present- 
ed i n  Table 6. 

Figure 3 Random Test Question 9: Random patterns 

9. Some c h i l d r e n  a r e  t o l d  t o  p l a y  t h e  c o u n t e r s  game by t h e m s e l v e s  u s i n g  16  
r e a l  c o u n t e r s .  Did some c h e a t  and make i t  up ? Did t h e y  a l l  c h e a t  ? 
Did none c h e a t  ? You must d e c i d e  ! 

A1 i ce Emma Janet  Nico l  a  

Did A l i c e  Did Emma Did Janet  Did N i c o l a  
cheat?  cheat?  cheat?  cheat?  

........................................................ .................................................... 
X X X X  

x x x x  

X X X X  

X X X X  

Rebecca Sa l  1 y Tracey C l a i r e  

Did Rebecca Did S a l l y  Did Tracey Did C l a i r e  
cheat?  cheat? cheat?  

0 
Table 6: Percentage facilities f o r  random patterns by year 

Name: Alice Emma Janet Nicola Rebecca Sally Tracey Claire 
Rt .ans:  Yes Yes No No Yes Yes Yes Yes 

Year 
1 67 45 70 66 70 40 53 47 
2 74 52 79 67 82 40 49 48 
3 84 67 86 76 90 38 53 . 42 
4 84 67 88 81 90 43 50 48 

Sec 84 74 95 90 95 40 50 4 1 
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Age and general ability are highly significant factors for  the f i r s t  f ive 
items. Sex is significant for none and version only for "Alice". 

The three items "Rebecca", "Emma" and "Nicola" have patterns correspond- 
ing exactly with those in  the raindrops item. It is evident that most sub- 
jects reject as unnatural the extremely regular pattern in  both raindrops 
and counter selection contexts. The lower faci l i ty for  "Emma" shows that 
the picture itself misleads about 25% of subjects, for  the distributions of 
"Rebeccatt and "Emma" are logically identical. An encouragingly high pro-  
portion of children recognise that  "Nicola" has an acceptable pattern bu t  
why this should be less than fo r  "Janet" is a mystery! The f i r s t  f ive items 
are straightforward and amenable t o  mature logic and this is reflected in 
the fact the facilities rise significantly with both age and ability. The last 
three items are much more demanding and th is  leads to lower facilities with 
no improvement with age or  abil i ty fo r  the 7-11 year old. 

Conclusion 

The high facilities for  the random and regular patterns indicate that young 
children do have a sound conceptual awareness of randomness. The lower 
faci l i ty fo r  the semi-random pattern shows that children's lack of under- 
standing of a problem may produce responses which mislead the investi- 
gator. The results of the earlier research with 11-16 year olds and that 
now reported here with 7-11 year olds together point to  the crucial impor- 
tance of the context in  which such problems are p u t  and call into question 
the val id i ty of Piaget and Inhelder's findings. 
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