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TEACHING STAAI"XSTICS AT SCHOOL LEVEL IN SOME 
EUROPEAN COUNTKIES 

In 1977, the fnternationai Srariseical lnsrituxc set up a r,uk Farce on the 
ieaching of statistics at rhe school level (TOTSAS) under rile cl~airmanshiy 
of PCO~~SSOF Vic Dari~ect. Amangst other things, this comrnieree puMislted 
3 book enrirled '"caching Statistics in Schoots rhroughotir rfre ti'rld". 
The secrion on Eurape inciirded reports on England and Wales, Scarfand, 
the Federal ReptrLlic of Germany, France, FIungary, Iraty and Sweden. . . f his paper reports on santc o f fhe  changes in dl of these countries except 
t-Iungary, and also incl~ldes a reference to the current positiott in Spairt. 

The originaI s u ~ y  shawerl a wide range of approaches to the reaching 
of scatisria bcnveen the cotrntries. 'There was disagreement an rile arnotrnr 
of sratisrics, the nature of the appropriaic material, rElc age at which it 
should be introduced, and dxe baiaflce between irrobabilify 2nd srarisrics. 

Rarnecr reported on the situstion in England 2nd Wsies. In the priniaty 
scltools there were no national giridelines md, although some good work 
on data colfccriort and pictoriel presentxrion could be Fount\ in some 
schools, in otfrers rttere was very fiscle. For pupils aged 1 1 - 16 cllerr: was 
lirrle statisrics in rlre sur~dard marlrerilatics coiirse btri there were optional 
courses in probability and sratistics thar barf quire full sylfabuses. EIe 
reported on a major curriculum dcvelopmcne project, the Sctiools Couitcif 
Project or] Statistical Education, which prodriced teaching marrriai with 
the aim of  irlrroducing statistics for citizenship, srressing thc pracrical 
relevarlcc of sratistics by introducing concepts aiid rccllniilues zltnost 
entirefy through the ~l iediun~ of derailed real-life probfnns, chaser> from a 
wide range of application arcas. Barnett also reporad on chc setting up of 
a Cenrrc t b r  Statistical Education ar tlie Univrrsicy of SJlcfFteld. 

Dinges, fzom Eeritraay, reporred that there was no uniform picriire. He 
aoted that the views of whnt scochastics shoc~ttf be differed between stares, 
and tfiar states varied fronl titass wit11 centrally controlled wrirtcn 
examinarions to rhose where inctividual srhoofs had more h.eeclem. 
Stochaseics was acknowledged in bar11 bsic  and mare intensc courses 
within inarhernatics. Aitho~rgfl probability could vary fronl the Entuitivc 
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to Koimogorov's axioms, the tendency was to for~nalise probability to 
events in the sample space and formai manipulariori rufes. He  esyressed a 
desire to see a change to tile position where applications shoidd not merely 
be seen as illustrations to enhance motivation. 

From France, Hennequin reported that there was no work on 
for pupils younger than 14. He noted that reaching statistics 

remained formai because of Iaclc of time and detected 311 over-emphasis 
on formal probabiliry, involviilg questions on balls in urns. No reference 
was ~nade to any statistic%{ work in prinlary schools. 

I n  Italy, Zltliani noted that the syllabus for 11-13 year olds includeci 
ordtritlg nnd carreht iq  ~ ( d ~ a  and drawirtg c ~ t t e l z t i a ~ ~  LO the  cEiflcrr~zce.( 
6ctruec~a ce+i~i?z a ~ ~ d p ~ b d b l e .  Of six tlleses in the n~athernacics syllabus, 
one concerned statistics. There was a more colnylex picture for the upper 
seconda~y schools (age 14+, courses up to 5 years long). Vocatiallal schools 
includcd sortie scochastics, mostly probabijity theory and descripriot~. 
There was some simple descriptive starisrics, calculating simple 
statistical measures. Again no reference was made ro any work in prin~;~t-y 
schools. 

EIcerlstam reported that in Sweden courses for grades 4-G (age 10-1 3) 
included tile coIlection of sr~ristical data, tables and graphs. Thc work for 
grades 7-9 included frequency wbles, graphs, mean, median, some 
measure of spread a i d  probability. I-le found dircctions thar suggestert 
gade  1-3 children shol~ld and report infortnarion in pictorial form. 

That was the position at t l ~ e  end of the 1370's. How does it differ 
roday? 

2. Why do we teach statistics? 

It is clear char there are two different traditiolls meeti~lg here. W h ~ t  IVC 

choose ro teach will depend on our p i ~ i l o s o ~ l ~ ~  and definition of starisrics. 
One rraditio~ has a very broad view of statistics. Ir sees statistics AS 

part of society, i~dudi t lg  uses made of data in all walks of life. Since, on 
this definition, ir is n numerare subject, ir is up to m~themarics reachers co 
be responsible for rllb teaching - but they will not be the only teachers to 
be so involved. Staristics will also occur in the teaching of scier~ec, 
geography, economics, ctc. This rr-adjrion is summed up in the followir~g 
quotation from the British Cockcroft Report fi-orn (Cockcrofc, 1981). 

$5781. Statistical numeracy requires a feel for numbers, an appreciation of 
appropriate levels of accuracy, the mdcing o f  sensible estimares, n common-sense 
approach to the 1st: of data in supporting an argument, rhe awareness of the vdriery 
o f  interpretation of figures, and a judicious understanding of widely nsed 
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concepts scich as means and percenrages. All these are part of everyday living. (2004 
staristics ca:l encournge p~q~ils to think in these ways. 

This philosophy of statistics will mean that at Ieast lip service is paid 
to the place of staristics in other areas of the curriculum. Again from the 
Cocl~crofr report: - 

$776. Statistics is essentially '1 practical subject and i t s  study sl>oufd be based 
on the collection of &a, wherever possible by the students themselves. It should 
consider the kinds of data i r  is appropriare to  collect, the reasons for collecting 
the data and the problems of doing so, the ways in ivI1ich the dam may Legiti~nately 
be manipdared and the lcinds of inference which may be drawn. Worlr in subjects 
such as biological science, geography and economics can therefbrc contribute to 
the learning and understanding ofscacistics. 

The rxon-sratutory guidelines of the National Curriculurrl in 
Mathematics for England and Wales (Department of Education and 
Science, 1359) refer to having a rnathernatics policy for rhe whole school 
a i d  using data from ocher subjects. In Spain, the Andaluciatl expansion of 
tlte M i ~ l ~ s t r y  of Scierlce attd Education syllabus refers to thi: place of 
probability and statistics in our tvorld culture. In Italy, the prograntma 
~Iridfitticu for ~czlol .  tlcle?~ze~~tlire stresses tlie use of mathenlatics in subjects to 
help scientific undersranding of problems and a logical aproach to 
solutions. f c  also stresses rhe practical uses of inadicmatics - which by 
i ~ n ~ t i c a t i o n  inclucics the sections on  probability aild st:itistics. 'rhc 
scheme for the upper secondary schools in Italy refei-s to rhe importance of 
statistics in science a11d real lifc in general. 

T h e  second tradition that can bc detected behind thc proposed 
syllabuses is that of rnatlleinatical statistics or stochnstics. 111 Gerxnang 
srar/?astics also incorporates applied probability, incl~idilig risk analysis 
and decision making under uncertainry. In  this tradition, statistics is seen 
as a subset of rr~athematics (including applied mathematics) :tnd rlie main 
collcern is with tnodellillg uncertainty and developing theoretical models. 
7 I here is a much greater empllasis on probability and distributions, and 
~ n u c h  less on data and data collection. This attitude can bc secn behind 
goals such as those described by Nc~netz  (irt Barnett, 1781, p. 97) For 
Hu~tgary 

a ivfalce rhe pupils acquainted wit11 the notion of r:rndotnners. Lfalcc rhr~n able 
to view stochasrically the notion of random events. 

d. Gct the children acquaitlred with basic 1,nvs of prob:rhillty tl~enly aricl the 
main ideas of mathematic~l statistics. 
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tl Sl~aw rhem how to construct stochastic ~liodels in real life problems. 
(SoaI b was on  evaluating scaristical data and the limitations oT 
stocltnstic arguments, and goal c was on the stabilixy of relarive 
freq uei~cies). 

'fhe ASU group froin Fl.atlce (Ati~isroise ct el, 1991) refer to this 
tradition when rlley criticise the positioning of thc phrase oi:en~~it*tion et 
g a t i o ~ ~  des donn6es inl~nediately rlcxt to f i r z c r i o ? ~ ~ . .  Tiley atso ref& to 
tcxtboolts wllere statisrics is only an escttse for probability. Morin (1991) 
writes of tlrc strong influence of ~~tarhcmatics and pure i11at-lletn:1ticiatu. 

At its worst this tradition can lead ro sterile tfzeorerical ~rrodcls anci 
~ n u c h  work in pure il~aclxernatics, ~virh no real thought about applications. 
Ar its best i t  can nlalie pupils thitlk deeply ahoilt tile srructnre of a red lifc 
problem and see ltow to work to irs solution using probability theory. A t  
its best it can also sharpen up concepts ill  statistical inFcrelrce. 

Fortunately, there docs seem to be some comirtg together of these r\vo 
srrallds ill the coutltries srudied, :~lrfio~~gh the actual balance rcfiects society 
and the history of mnthernarics teacijing in eaclt country. As a11 exanlple, 
w o  successive aims in the Swedish sy~labus are: 

ro develop sonlc k~luwledge and ,diiHs in arid~o~erit, geometry and stztiscic~ arid 
ir~sighra in tlte co~lcepts of prol~abilir~ and functions, and 

to develop basic statistical concepts and rneihods for collec~iilg and handling cktta 
and ~lsii~g tzbles and diagrams to describe anci coorpzre imporrsnt properrits OF 
statisrial i~iformarion. 

Even so, fine statements such as these need to be marcfled ngair-ist what 
occurs in rlle cl:~ssroom. Tlre reality can be very parcfiy, pc~x~icularlp cvhcre 
r;eacliers .ire insecure in rhcir own sratistical Itllowlcdse and teaching 
ability. They nlay avoid reacf~ing scatistics if they can and, ever1 where 
they do reach it, they may f i ~ r c i  i t  difficult to ~neet  such high aims. 

3. %at statistics should we teacl~? 

I t  i s  interesting to noce that it1 twai~y ccltiilcries the word st~ztistics did 
not convey what the course des ig~rrs  wartred i t  to inclnde. 1x1 some 
countries it was associateit with too narrow a view (as might bc implied 
by the worci ~tocb~zs~ics) .  11% others, it was ilssociatecl too rnucll with offkin1 
statistics rind the amassing of ritt~ncrical informatian wit11 no analysis or 
tl1tto1-eticnl inference. 

In the United Kingdom, in ail attempt co solve tliis problem, the 
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contenr is puc under the heading of I - i ~ ~ r t d l i ~ ~  !gntrttz wllile French syllnbuses 
refer to Darn Orgn~lisnrinn. In C;errnany, you may find soirle of this work 
under Sdchrccbnxats (Cafculariitg in a Context). Such phrases appear to have 
been chosen to empfrasise an active approaclz to data 2nd the idca of using 
real data to obtain meaningfuf insights a i d  draw tt~eailin~ful Infereiices. 
They are a p o d  counterbalance to the tendency to teach techniques for 
their own sake, based on ficritlous data. 

There is a common core of techniques atid concepts at the heart of clle 
syffabuses from alt rllr coi~ncries considered. These include summarising 
the dara in pictorial form such as bar charrs or histogrxtns; using and 
catcutacing measures of central posirion sue11 as the rnean and tfie median; 
having sorne idea of variabifity, which rnay be measured by intcrqrlartile 
range or even standard deviation; and probability, as a nteasure OF 
tincerrainry and the basic rules of manipulating probabilities (at least for 
independent and tbr n~utualfy exclusive events). 

'There is nac a common pattern with refererice ro the inclusioli of EDA 
rechniqttes such as srenl and leaf or box pluts, nor to the idea of 
exploratory dara andysis as such. Neitficr is there a common reference ro 
sampling and the fundamental statistical idea or  using a sample to draw 
inferences about a population. There is no cornrnorl refererice to the 
Jistig~criorl between a survey and an cxycrimertt, nor to the fctndemental 
idea of randomisation in experimenrd design. There is no corninon 
atteinpt to try to gct pupils ro appreciate the importance of statistics in 
society nor to thirllr sratisticafly wl~erl  snaking decisions. Althotlgh nor one 
of these things is common, elemenrs of each occur i n  surnr of the 
syllabuses. Other coutses include reference to the use of computers, 
databases, spreadsl.reets and statistical packngcs. 

The reporrs from France seem ro be rather pessimistic. The ASU, after 
noting rhat pri~nary pupils could colfecc data, piit them into tables, and 
give gmpfiicd rcpresertcacions, wrire char on rhc face of it rhc situation 
seetns good but rhat the reality is different. Apparently, nlost teachers do 
not teach 4x11 pan of the programme, Morin f 199 I )  reports rhat teacl~ers 
are supposed to deal with data organisarion in chc last year of primary 
school, buc whether this is actually dolie depettds on r lw inctividuaf 
rc;rcher"s attitude ra statisrics. The BEPC does include a course in basic 
sracisrics for all pupils aged 13 ro 16, but ir is  estimated rhnc only one 
third of teachers teach statistics inside the ~nathematics classes. I n  a 
persona! comm~~nication, Morin reports that thr BEPC rest i l l  C;c~o%~r{cpiy is 
fall of statisrics. Students lnust draw hisrogratns, comnrenr on sraristicaf 
tables and tiarrdle conditiottal distriburions. fo shorr, ill gcngr-aphy the 
srudenrs llandle more statistics than in mathematics, Report$ horn 
Germany slsa indicate a growing use of coinpurer supporred tfara :~tlnlysis 
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8 1WCIIINC, STATISTICS AT SCHOOL LEVEL IN SOMI! hUROPPAN COUNTRIES 

in subjects ocher than r-ilathematics. 
The approach to teaching varies immensely. T o  son~e  

extent it depends on the age at which the ideas ale first introcluced. In 
England and WaIes the approach is througl1 events that may or may noc 
I~appen, with the idea of more or lesr likely being hardelled ttp to a rarllr 
order that can be expressed on 3 0 to 1 scale. Eqz/~zJly lihdy outconies are 
encountered as a special case, and reLztiuefieqz~e~cics are iiltroduced after 
equnlly likely events. The Italian primary school syllabus recornmends 
that the should be ir~troduced rhxough real life and tllrougll 
games i~zvolvin~ judgements about perhaps, certgin or possi6ly. Later it 
recommends using games to learn probability. In other coru~tries, che 
eclualIy fikeiy approach predominates and is much rnore closely Iiriked 
with combinatorics. In Spain, the hdalucinrr expalision af {lie Ministy of 
Science and Education syllabus includes combinatorics and sample spaces 
leading to cojlditioaal probxbiiity. 

4. When should -eve teach probability and statistics? 

011 this point, rhere is a wide range of views.  most states irz Gertnan~r 
include some work in probability and statisrics in marliemarics before tlie 
age of 16 (although tl~ere arc some exceptions h e r e  none is included). Ail 
staces include stocllastits for grades 11 to 13 (the next age gottp). 'Tltc 
most common practice is for soine suck1 work to be incluc4eci at least in [he 
syllabuses for pupils aged lo+. For some countries the start is made much 
earlier. 

In England and Wales (Department of Education and Science, 1991), 
work on sorting (leading to data represenration) starts at the age of 5. 
Subjective itse of probability words such as zu~certain, possibly etc. leading 
to ranking begjyins soon afterwards. In Scotland (Scott~sh 
Office Education Department, 1391), data representation begins in rhe 
same way, but there is no work on probability until after the age of 14. 
Although France allows such work in primary schools, apparentiy not as 
nluch work liappens as our French colleagues worifd like. A more positive 
srarc is made ac the secondary level. In Spain (Godino, 1992), primary 
school pupils are taught to use elementary techniques af data recog~zition 
to obtain informarion, and to represent it in graphical and nunierical fornl. 
Some elcnle~ltary probability is also introduced. States in Gcrnlaizy ceild 
to start at the secoi~dary level. Sweden starn in the early yews of rfle 
primary school, so that at the end of five year's schoofing Swedish pupils 
should be able to interpret data in tables or cliagrams and to use the 
concepts of median and mean. Italy has a detaiied progranlrlle for 
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prirrxary schools it~cludirig probabiliry and sratisrics. These pttpils are 
expected co be able to recognise d m  sufficiency and see coszrradictions in 
daca. 

Wf~erever recomrnei~dations arc n~ade abour haw scarisrics should be 
taught rhey are always alorig the lines of doing practical work, rising real 
dara, and reaching in red life conrexts. 

5n Ce~trriil Directiuzz 
Thcre is a widc range in rhc amount of cenrral dircccion of the reaching 

conrent. Ar one cxrrernc is Germany wf-iere the decisiotis are left to rhe 
individnal stares, and even rllen there rnay be only outlines which schools 
or individual teacbcrs have to inrcrprcr. Ar  che ocher extreme is thc United 
Kingdom. Frorn bcii\g one of the most diverse systems at the rime Bafi>ert 
was writing in 1382, it has now become the most cenrrdised of at1 rhc 
countries being coilsidered here. The Nariond Curricttlum it1 Maghe- 
matics For England and Wahs (there is a separate but similar docurtlent 
&r Scotland) q p l i e ~  in detdif to all the scltools in the country. Ir gives a 
Ilighly detailed syllabus, includirig \vork iri probability and statistics, 
split into ten lcvcfs that are to bc covered in the age range 5 rs 16. 'f'here 
arc national rcszs ar ages 7, 11, I4 atid 16. 

Spain is much niorc typical. There, a syllabus is laid dawri 
narionalty ard lacal areas put in their own derail, Italy and Sweden llave 
sinlilac sysrenls 

5b. T~5t i~~g  
It has not beer1 possible to obrain txatnpfrs of rhr differcnr ways used 

to rcsr students' understanding s f  probability and sratistics. This, though, 
is a rnost irnporrant aspect of reaefiitlg. The narcire of the rest is probably 
the singic biggest factor in derer~nining how the suhjrcr is taught. 'l'o 
barrow, illore or iess, a phrase fium worcl-processing "\Vhar You 'Tcst Is 
Wllar You Get", 

If the teacher sees tfmt rhe zssessment ernphasises something rhen (sllxe 
will rigl-itly reach thc sttrdcnts EO be able to pass chis asscssnwnc. If  thc 
nsscssiltenc ordy nscs cche trivial then rhat is what will bc caught. More 
fundarnenraf ufidersranding will then reid ro be ignored. 'I his is $1 rnartcc 
for concern in rhc Uniced Kingdom. 

The ASU g~oigp is France put clic matter bvcfl when rhcy reparred chat 
there was a Iack of sratiscics cluestiorls in examinations: cluestiot~s test 
cakulndng ability and men-tory, 1 ~ 1 t  nor a critical spirir. 
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Tilere does seem LO be a coming togccl-tci. in Europe co~iceriting ~.vf~ar 
should be taught in probability and statistics at tile school level when 
cotnpared with I O ro 15 years ago. There is, thougl1, a lot that we can still 
learn horn each other and there are Inany \v:tys in  which rve cotrld be of 
mutual help. 
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