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ON THE PSYCHOPEDAGOGICAL ASPECTS OF 
TEACHING STATISTICS AT THE PRIMARY SGHOOI, 

Maria Pia Prrelli D'Argenzio 
Dzpa~zi~~ir?lrnto rlt 1Vfatemntirrr, ~ J ~ Z L Y C I - S Z ~ ~ ~  C~tzt~nLic/z rtl Rresci/t 

V i t~  Tricste 17, 2.5121 Brezczn, IttzC3, 

?'he aim of this work is co present a few ideas oil llow to  introduce the 
initiat basic concepts of statistics; ro dare, studies on rhe ~cactting of basic 
concepts have gsrleratly been conccrnerl more with che intrinsic aspects o f  
the concepts therrtselves than with che pral-tlcnts irlvolvccl in c~~ldersranding 
chem. 

L3cfore seeIcirlg to i t l e~ l t i i j  the probierns ir~volvcci it1 layittg tlie 
fottndation of basic concepts, we 111tzst bear in nrirtd rhn t  at1 scientific 
research allti lcrlowlcdge starts out with a prelimjnary observation, 
event~tnlly leading rhe scientist- to forirtulrrrtl a hypothesis ivllicll is then 
followect by an examination of its valiclity. 'This well-defined course o f  
investigation irlvolves various srages in rhe 11zenraI process in wl-liclr 
statistics cat1 offer a vatuable contribution. 'The aim of  teaclr i~x~ statistics 
in sclloofs is usually ro provide s t~ lde~ l t s  .cvicf~ tools usefill in a variety OF 
problem-solviiig situatjons. A t  rhe same time, using these tools also liclps 
studenrs t o  accluire a capacity for tinderstatlding, assiznilnring and 
intct-preti~rg irtforrnatior~ in general. 

2. Teaching clriIdre11 the basic statistical cox~cepts 

The first step in u~lctersrar-tding sratisrics is to iclentify tI1e yoprrfrrtian 
being ii~vcstigaced and clre corresponding sta;ztistic~~I ~ t r t i ~ ~  iit comprises. f n  
prImarp school terms, chis first step presents n o i ~ e  of  the difficr~tties of 
g e i ~ u i ~ l e  research, becarrsz the type of investigation selected by teachel-s 
m ~ t s t  be sitnple arrcl inust deal with easily ider~tifiable, not too nuinczoiis, 
finite t~ciiverses. These condicia~ls are not always met, but a competellL : ~ n d  
sensitive reacher can easily satis+ sucll requirertlrtlcs. 

'Khe nesr step is to idenrifj. the r'zse alicl the statistical clatz.zr??~. Tlsis 
datr t~n has been cicarly defined by the experts in rerrils OF its intrinsic 
ci1aract.cristic.s (coilriiluorts or  discrete cluri~~tities, rrlore or  less easily 
distiilguishabfe attributes, ctc.), but  t l ~ c  psychopedagogical pl-obiei~ls i t  
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entails have been far less acknowledged. The process by tvllictl :t 
datum is created has certain aspects which are not easily perceived 1)jr 

primat3~-school, children: ill tlic type of ahstlaction views the 
staristical unit not rrs rz zciholr but as an ccnonyrizotts ele~r7ent lacking arty 
fcatrrre or clrar3cccrisric otilcr than the one we are ititeresced in. This type 
of abstraction is partici:tally difficult at primary-school age, which IS a 
rinlc for practical operations, not for formal reasoning; nioreoipt.r, the 
cllifci's i t~ruit iw facutries, wbicll are essent-ial co lenrnirlg, typically tnlte ail 
all-inclusive rather than art analytical ouclook. I t  is therefore impor t~nt  to 
 hell^ the c11ild urlclerscand that, i n  the process of abstraction, rlte fearrrre 
being dealt with is of interest in its own rigllr, separate from ail the othcr 
Centures which form a part of, nnct are combined cogerlxer in, the ststisr~wl 
unit. For a child to understand t h , ~  ha i r  colour, -3gc or weight, are separate 
sratisticaf data which csnnot and must rloc be idcttcifird with the 
ir~dividttals possessing rhose features calls Sor a n  absrracciort which has 
more to do with logical processes than witii pmctical consideraions and is 
therefore ilor easy. 

At tfrc age considered in  this study, i t  is also par t icula~f~ difficarIt to 
~uldcrsrand that in observing certain features of eaclr statistical u ~ t i t ,  the 
irttendo~l is not to evaluate those features, btlc rnther to draw conclusiafis 
, ~ t o l ~ t  rhe presence of those feattr~es in the poputation ac 3 ~vltolr, because 
statisrical st t~dy aims to ppxovide information on phenomena concerning t l x  
group, not thc individuals. 

To achieve this type of absrracrian, it [nay be a good idea to plan ,I 

class activity sirnilas to the follo~ving, ~vhicli Mias uscd qtritc successf~ill~ in 
a third-year primary school doss: eaclr child brought a f ~ l l - t ; ~ u r e  
photograph of tlinrself and was first aslced co cut our the figure from the 
baclrground, tllen to cut parch from rile figurc i11 order to separate certain 
karures. Tllc child sees his own image (~vl~ich to his mind is rcp~esenti~tivc 
of hin-tseli) robbed of the wriety of fcatures wlliclt combine to definc it, 
so that it bccort-tes nri aixonymous carrier of the fea~urc m d  hence of ~ h c  
datum. 

Anorher ability chat the reacher has to es~tbtish in order f o r  tile cl~iid to 
consciously obcaiil the statisrical datum is l o  know haw 20 .foe t i l e  
nlrernrrtivfi that exist in the fcntz~re being observed. Wltct~ the fc.~rurr is 
qua~lritative, and tlle altcrllativcs can be espressed nuftlerically, the task is 
Fairly srraightforward because the child has grown used to the comparison 
between numbers in fearniilg alith~netic; hut hen rhe observed feature is an 
atrlibute, itnifonnity or diversity in the alternatives bccotnes a m)mplcx 
problem whicll a child is rtnr always able to solve. 
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3. The problem of misinterpretation of statistical inforrnacio~l 

The s c o n d  problenx stems bun1 the iend~~my to re-nfttlhutt. syrztk~ti~ 
ti~7i1ies to si~zgft itntisti~gl ili~its. T o  iUusrrarc this poiat, I would like to 
quoce a sonnet writren by Trilussa, a poet in tXome at  rhe rurn of the 
century, which clearly expresses the layman's implession of sratistical 
irlforrnation and his illability to realise its in for ma rive value. 

La statistica 

Sai ched't la statistica? 
6 'rta cosa che sewe pe' fa' an conto in generaie 

del la gente che nasce, che sta mde, 
che I-i~ore, cht. V:I i n  carcere e cl-ie sy6sa. 

M:t pe' me la statistica curiosa 
5 dove c'entra la percentunlc, 

pc' via che, li, fa rnedia k sel1ipre egttalt: 
ptiro co' In persona bisognosa. 

Me spiego: da Ii corlri clrc se finr-ia 
seconno Ie statistiche cl'adesso 

risuira che re tocca un pollo all'rtnno: 
c, su nun entra ne le spese tue, 

t'er-itra ne [a staristicn lo stesso 
perch6 c't antro che ne magrla due. 

Roughly translared, the poem reads: you know what statistics is? 11's 
something you me to ta le  a general counr of the people who were born, 
>who get sick or die, who go to prison or gcr married; but what intrigues 
me is statistics that have to do with percentages, because cl-ien the rneari 
rcmai~ls the same for all, even for people who I l a ~ c  ncrtfring. Let me 
explain: from rhe way chey count in statistics tllese days, it appears that 
cveiyoxzz eats a chiclcen a ycar; and, even if you can't afford it, you come 
into the statistics anyway, beca~~se  theres' satncbody else who eats two. 

Trilussa identifies as characteristic of statistics thar they provicie a 
means for dcscribirig social phenomena (people who were born, people 
who die, ecc.); thougii this "definition" is obviously inconiplcte, it is 
notletheless basically true. The poet tt1ei-i fafls straight into tile usual trap of 
attributing a synthetic value (the mean) ro the individual ~vho ,  togerlier 
with the other statistical units, has contributed towards generating said 
val tie. 
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This misunder s t~ r~d in~  is strongly rooted ar~ci is a furthcs and almost 
fi~ndamental jtistificarion lor the introdt~ction of sratistical concepts at 
primary school level. T o  see the reasotl f;or this misunderstanding, we need 
to compare the learning of these statisrical concepts with the learning of 
appareilrty sirniI3r ~xxathernatical concepts. 

Learning a rnnthcmaticnl concepc is a lengthy process which starts wirh 
obsenrauions tl-rar may appear cotrtplex, fragmented, and sorrrc\vlrat cbaoric 
at first sight. "f'llis is lbtlowed by isolating a criterion on the basis of 
which severat distincr objects can be considcsecl "eclual'" among themselves 
but not equal to others. F ~ I  istance, in introducing the georilecrical notion 
of $1 ~~ctang-le, wc overlook sac11 features of an object as its colour, mass, 
hardness or material composition and consider only whether or not ic has a 
particular form, which -+we call r ~ c t a n ~ i ~ l a r .  We can further introduce rhe 
~narhe~nntical concept of the square by identifjring a new set of four-sided 
objects that are at the sart~e time equ~lateral and ec1uiangular. 'I'l~is gises 
rise to a formula of equivalence which i s  \&at ensures rhxt all the objects 
considcrcd are interchangeable in rerms oFrhis criterion. Such equivalence 
among four-sided objects that are erjuifateral and equi-angular crtiboclics 
rhe ntathemaricaf concept of the square i r ~  that these properties belong to 
all squares and only to squares. At chis point, those properties that are 
cf.lnracteristic oi'tfxe ssqiare (in tlte marliematical sense) wn bc reatrrilsuteci 
ro all the real objects that led to the forrnu1;ition of this concept. 

In xlte formulation of statistical concepts, the fkst step again calls for a 
process of abstraction frosn the statistical units eo statistical cfata and rflis 
first step is very sirnilas co the process desaibcci above in the formtiletion 
of a gmo'netrical concept. If, for example, we are interested in the shoe 
sizes of school clrildren, we overlook the brand, type (sa~~drtls, shoes), 
colour or  style of rhc sltoe and consicler size as our staristical d a t l ~ n ~  for 
each child. 7'ltc sintilari~y stops here, ho-+~ever: when we go on to obtain 
tlecriptive statistics, which are synthetic values derived from the entlrc 
distribiition of rhc data, we meer: wirh conceptual dificultics. For one 
thing, while the arithmetic me,in of a ser of measurements has 3 precise 
pfiysical interpretation, the same cannot be said of the arirhinetic meark of 
a set of shoe si7es. hforeovcr; rhe s;vtithetic quantiry, e.g. the arichrnesic 
mcax1, can no longer be re-attributed to each elcrnent of thc population 
fronl wllich i t  was generated. In spite o f  that, young clzildcen (anci adults 
too, as Trilussa's sonnet dernor~strates) seem to have an ir~stiilcrivc 
rendericy to follow their inruiriori attcl re-arrrilute these values to 
individuals. The child rends ro petsotlalise his experience, to refer a11 
t h i n g  to his ow11 universe. "In rnedio stat virtus", says the Lacin proverb, 
and the child considers this "mictdte" as exactly where 11e st:uncls. If Itc 
dcrccts any contraciiction between the calculated "~rliddlc" and rltc 
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~ ~ o ~ i t i o u  derivcd from llis experience, he bccomes convincecl that rfic 
srntisrical processi~lg of data a lie 2nd is therefore of no use. 

What is lacliing here is an in-depth awareness of the fact that alf 
sratisrical ir~formation, he it the synthesis or rhe totality of n number of 
individual lteins of information, l u r ~ s  iis individfml cort~~otrztiuir. 
ittcernpril~g to irsc ic in characteri~il~g an i~ldividuai is dangerous because 
i t  \voulci involve a high degrce of unceitainr).. I'roceeding with any 
inductive inference, i.e. drawing any conclusiotls frorri matters chat Lare not 
directly observable, rilougll their existence can be assurnecl, lends to the 
risk of error. Such inductive conclusions can only be interpreted cort-ecllp 
i r r  probabilistic terms. Such pcoplc are confronted with decisio11-1-t1aking 
situations of chis fype alinosr every dgy, i r  is essential fix rhetl~ co be 
tu:lined to do so properly at the pl-imnry scllool level, 

The primary school, then, is Ilor requircd to train staristiciar~s and 
provide high cechliical rminitlg; it sl~otxld provide the qualitative cducariun 
that w o ~ ~ t d  enable rbe child to overcome common, incuiti~c ideas. The 
final objecrive o f  a basic edticational pt-ogranl could be, f o ~  example, co  
crerire a teaching unit capable of transmitting the two fol lo\sring conceprs. 

Scaiistical information is cljrecdy informative in rernis of rhc 
community, nor in terms of single i~iciividuals. I E  results fro111 a 
combination of individual data wl~ich are generally variable, iri that data 
horn diffeient cases are in general different, In addition, as so011 as two 
diverse items of' information are combined, the resufri~ig synthetic 
information, by itself, cdililot be rdiably used to draw conclusions about 
tltc single individual obselv,~riorls. 

Bur the teildency to re-ntrlilutc su111111ary infor~~lacion back to 
individtrds is common in adults and ever1 more so it1 d~i ldren,  raising 
difficulties in undersranditlg the meaning of statistical concepts, ratllcr 
than ill l e a r n i i ~ ~  rhem. The risk inherent in teacl1ing sracistics in primary 
schools is that the child may terld to separate the ttoriorls learnr at scllool 
(susveys, calct~latio~l of 1ncar.1 values attd other stntisrics) from what he 
really experiences and bejieves. In fact, when he discovers chat whac he flas 
learned does not confirm I-ris own cxperiellcc (see Trilussa), Iie terlds to 
rely with more corlvicriotl on past experience alone than on what he has 
"tvorkecf out" at school. Ht: is ~tr~able to lirtlc subjective j~ldgei~tents anti 
personal experiertce with what I1e is taught. at scl~ool, wliidl oftm leads to 
ltis acceptirlg the tl~eory at scllool (arid being able to accrtr,mly calculacc 
means, for example), but rejecting these skius for practical situacioris, and 
that means that the teactli~lg rilethod has Eiiled. It is Inore importai~r to 
ilnplernenr teaching stra~egies designed to overconle rhese ps~~chological 
difficulties thatl to provide technically vaIid instruction. 
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