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c ABS'l'Rl\ta' 

Many new concepts and techniques ht..ve boa11 :rusad together 

forming the 1 New Geograpb;y 1 • Host edncational efforts 

i..ncorpo1•ating the new geograpby hava boen diraotod at aeoondary 

or post.secondary institutionsw As teacherst it is our responsibility 

to help even the youngest pupils develop ideas characteriatic 

ot new geography thinking so that as he grows older he. oan trans!er 

them to other situations. 

Th1s monograph suggests soma ways in whieh suitable new 

geographical eom~<Spts cou.ld be bclur•G~d. L'l 'the e:dsting Queboc 

elementa.:t'.Y school social etudies curriculum. It beg:5:n.a wit.h an 

identification of recent devalopments jn academie geograpqy, end 

an e:.:urdnatinn of' tht3ir p:::~;:,ible place in. clol:$.ant.!:.ry solx.rol 

geogl""clphy inatruct.ion~ It attempts to relate the psychological 

resea.reh ot Piaget nnd Bru...'1.cr to curr~vt E"lementary achool 

goographical od<lcation studiaa* Lastly, it presents some activities 

which were craated for use in grades four and five classrooms 

of Quebec schools. 
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TRENDS IN AO.ADEM!C GEDGRAPIIY Mm THIUR PLACE 

lli THE ELI::!·Œ~~TAI!.I SCHOOL GIDGHJ~.PH1 CURRICULUM 

· Current developmont in geography reveals a strong tl"el'ld 

a.mong r~senrchers to make the dtscipl:lne more scientific. 

• ~he New Geography 1 :l.a the le.ba1 which geograpby teache:rs use to 

idGntify recent ideas about ~ha st111cture of the discirline and 

geogra.pby instruction. How is the n.ew geography different from the 

old? 

1. 

Th·~ new geography hs.s msant a change in outlook a.ud a broadening 

of horizotls for geographers ... Dencriptive regional studieo or u11i~u~ 
qualities foWld fu a particular region are being replc.ced by a ae13.rch 

,geographers are using the reaultfl of the:i.r research to speoulB.te 

on the explanation of tho recurring patton1a they have identified. 

Rather thm1 just deacribing and classit'yin.g phenomena toda.y ta 

geographers want to accurately predict new locations or occurrences 

ot a phono~enon.Gould (1973 ) for oxample atates thatp 

~o~•zGographers are intriguad by the order and regularity 
they find in the patterns, structures, ·arrangements, and 
r~1lat1onshipa of man 1 s uor~ on the face of the ee.rth. 
Googr.:.phers. vaut to find out how things hang together ln 
ge()gr·a.phic apnees, why thinga are whe:t'e they are, how they 
got th~ra and what proooases and forces are shaping and 
moldinc thirtgs mappable.h · 

In Gould' a t:;;n-,ns,. it is the spatial vim.rpoint which haa 

emergad afS the main f'oous of e;eographical research. lknl h.as the 
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2. 

apatia1 viewpoint chtanged our th:inldng ah-:tnt geographie opacG'? 

Traditiono.lly, the centre of study, the ro3ion, was a topographieally 

uniform El!'ea within which huro.un fea.tures of. the landscape eould be 

related to the phyoical env:1.ronJ?lent. Today tha vertical man-land 

l:ink.s a.re being replo.ced by t.he horizontal links betwecn regions. 

Thomas (197.3) explains thè shift in emphasis as follotfa, 

n the study of a particul.ar region as a unique entity has 
been superseded by the search for patterns common'to the many 
regions _in which tt~a part:i.cular ct,.se is only SiGnificant ac a 
source of data used in the pro cess of gGneraliz~ltion. 11 

He argues that geographers find it more .satisfying to view the 

phenomene. of the real vorld in terma of the.ir 1 sot charactaristics' 

rathe:\: than concentra.ta upon their individual deviations from one 

anothar. Investigation of the ordar and regulnrity tound in the 

patterns of real world phenomena requiros that gecgraphars learn tho 

use of precise analytical tools rather than use the descriptions ond 

classifications that they had employed previously. The more accuro.te 

thnt the verification procedures are the mora support can be given to 

on bypothesis 1 ebility to explain future locations or occurrancen of 

phenoJJuma .. 

In o:rder to realize soma measure of Sl.lccass i.u aaref'ully examining 

spatial distributions geographe~s aro seeking acientific explanations 

through bypo'thesis te:::tin.g. This is a popular route to "respectable'' 

aciontific axplru1ation an outlinod by Harvey (1969). It requires 

th~~ formnlr-..t.:lng a.nd tosting of hypotheses a.'1.d the bu:Udi..."'lg of modela 

!Jhich will load to the construction of a body of theorye Geographers 

http:concentra.te
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are attompt.ing t,o croate motiels of :rool ~.:orld geographieal phe11omena 

which uill provide the basis fo~"' ata.tlng ceographical laws or theories 

in ordor to predict future occurrencas. 

The sea.rch for scientit'ic explauat.1.oJ.1 ~n geography must be 

compl:LnE.i:J.ted by a full under::>tanding of. tho particul:a.r field of 

googrnphy involve-d. From this previous knowledge an hypothesis 

relavant to the particolar p:coblem or spatial distribution under 

investieation ia formed. The r:S"gors of the scient.ific process 

requi:·e that the r~rpothesis be stated in clea,.., unambigu.ous langnage 

and the'.:. the hypothesis be testG-d specifica.lly against a carefully 

collectsd sor~ple. On both .counts mathematics provides us with the 

rrost concise tarms to form an hypothesis and the most clearly 

defineù. operations for testing the hypothosis against new data. 

Propononts of the new geogra.pb,y have betm quiek to accept the naed 

of gcogna.phars to be thoroughly schooled in the mathomatical 

techrdqnes most suited to their researeh. Tho formal sciences of 

geo:net.ry, topology, and probébility theory i.nvestigate spatial 

concepts and have produc~l techniques and theory which geographers 

find useful. 

The search for geographical laws or theories in order to predict 

tut•u·a occurrences of human activity originally started vith the 

pr<.~mi.oe that man &ll-:ays seeks the optir:lal location. Researoh into 

decision makii''lg (Wolpert1196!,.) led geographers to realize that 

everyone may have a d:iii'erent rationa.le for m~king a particiJ.lar 

http:geo:net.ry
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doolaion. Geographera are now tlying to .rH.1t!i.blish how pee pla 1 s 

perceptions :brl'luc:mca t.heir decis:lons. wh:tch ars raf'locted in the 

apati.a.l p~1t·~erna of hwnan activit;ios., 'l'hua far it he.s provon very 

diffioult for geographere to f'ind a method of exprassing hum&l 

bahaviour in mathematical terms. 

The stress given to spatial organ11ation has been accompaniod 

by a concorn that spatial solutions be eocially relevant.. Gcographers 

are showing increasing concern for the htuna:u problems a,.qsociated. vith 

present and future spatial organizationa& In the last chapte~ of 

Abler, Adams, and Gould: fuili:ti~?.l Orgt,>.JlÎ,*fq,tJ&.n~.). Geg~fmlllitr!g V1tt'li..QÎ 

Sb!!. 'i2L' • .>i (1971} topics such as trends in the locE:.tion of ht.una."l 

activitieai problems of spatial imbalance (eg. encouragbg people 

to live L~ presently unpopular areas which hava the capecity to 

carry a larger population), and the creation of spatial structures to 

provide otability :ln the face of change are all discussed. Harvey (197t2) 

has also refleoted a concern that ne~J spatial structures must 

improve the vell being ot poor urban dwellers, and Bunge has 

applied soma of these ideas in his Detroit and Toronto "urban expadi'lïio:c.s 11 .. 

An en:.pha.sis on pattern identitieatiou, process explanation, 

the ory ddvrù.opment, tmd mul ti-diacipli.nary invol vement in problem 

Rclving and planning fOl' the future have proi'oundly e..f'fected the 

nature cf gE:•Ogl>aphy inst.ru.ction.. At all levels of' the education 

syst~~7m1 educators raa.J.iza that the teachi.ng of gaographictù .tacts 

needs to be roplaced by the teaching o! principlos and th{l abil:i.ty to 
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solve pro~lems hL new 0itua.tions. 

/;.t t.he univerr:r.Jty levol, t.here haa beo~ a widaspread accepta.nce 

tha,t geography ~tudenta mttst ho inat.t·u.cteû in the use of ncceptablo 

st!J.ndard 1nethods of acientit:tc inquir;.-· .. This hes led to eu. emphasin 

upon me~surement in a.ll branches of geogra.phy. Students are learning 

to express their de.te. :l.n p:re.ciae mathema.tical terma suitable to 

statia·tJ.cal analyaia. 'L'he development of tl:tis new num~r:i.cal proficieney 

has helpc'd fJtudenta cope with the knowledgo explosion and the ttOOd 

to organiza bformation and ideas into what .Naish (1970) ca.ll~ 

vital cores of uuderatonding. 

In every bren ch of ceograpr.;y 1 there is now a strong tm!phasis upon 

the stud.y of' processo Conceptually the subject has chc.t.nged from a 

predominantly s'Catie to a dynamic 'V'iew of the ïrorJ.d. University 

geograpby instruction has also been influenced by general systems 

theory (P..a.rvay, 1969) whioh helpe to emphaaize the multi-diselplinrt:cy 

nature of some geogrnphic studies. Cll.rrent teaohing eims to intrccluca 

the univeralty stud.eut to the i'unda.'"itental eoncapts &.ud research 

metbods of geography !?-f> a scientific discipline rather th9.n merely 

attempting to pass on to him a set, of geogra.phical .facta. 

El&meuta.ry and t.~ocondary school geagrephy should also do mere 

thatl givo a s·tudant a sot of goographica.l f'aets. The eJiementa17 

scbovl teaeharta ~~ncern is the total eduoatüJn of the ohild 

(a,., "ppc sed to tue \tniV'l~rs.i ty inatruc·r.o r; n pr imary conr:;e:rn for the 

ac-..a.deëdc discipline) but 3lement9.ry school geography can still 

http:31emElnt9.ry
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accom.ro.odate to a lim:l.te>d degreo the development of academie gt::ograph,y 

as a scientific discipline. Aft.er mak:tng t;llom:moe for the limited 

cognitive abilHies of young children. nttention cnn be given t.o the 

JX)S~:tibility of' inclu.ding s01ne t>.apects of the new geogmphy in 

e.le•JN.mtary school inatruct.:k,n. The inclusion of some topics in the 

elem~n.tary grades can be dote:rm:llted by considering several factors. 

Aspects of thEl new geography vhich are relevant at; the elementary 

school level must be identified. Teachers should sea1~h out 

oppo:::·tunities in geogra.phical education for experimentation \.fith 

new t~~ching techniques. 

It must be rQillembered that. the l~"Orld of today' s chi.ldl'f':.1 is 

changing so rapidly, that the way they lee.rn is ulti.::nately more 

important tban the facts they learn. 'l'he new geography offere 

elementary school chilàren.a new we.y of thinking about and handling 

geographical info1~ation. Blachford (1973) emphasizes the need for 

change as followo, 

tt Sound habits of inqu:try inoluding an ability to conceptualize 
and a willingn.ess to le!<:rn are of g.rp_ater importance in the long 
rm1 than the memorization of the results of geographie inveatigation 
at any pa.rticular t:ime .. u 

The aQility to conceptualize is a complex ekill for children to master 

in any aubject area and ita role in geographical education deserves 

clo::;s attentionc. 

In order to improve chlldrens;t. ab:Uity to conceptualize, they 

sho!lld be led from simple conceptual expsriencea to the more difficul t 

onea. This meana that the te&.cher must be aware of the ''building block 11 
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concepts whieb mal:a up the aub~ie.et and 001'1' the blocks are organizeà. 

from the simple to progresslvely more dil.ficult ones. i'he imparting 

to children of the new way or thkk:tng about geograph:tcal data 

centres around the teacher's abllity to id<'mtif'y the n building 

lblockn concepts of tho d1sciplin3. The u.tilH.y of an organization of 

concepts ia expressed well by Sin1on {1971) when he says that 

concepts 11 are the ndnd 1 s attornpt to c.lassify and categorize the buzz:l..ng 

eonf'usion all around us '1• The developner.;.t of geographie concepts is 

importent beoause they guide us to collect only the facts appropriat3 

to that core of knowledge. They tell us what meaning to assign t.o the 

data.. Concepts change renecting the dynamic nature of the new 

geographyo 

Usmg Sim.onli>~ (1971) definitions, there "'.re two kinds of concepts. 

· There are the fWldaments.l ones which are those coming from our 

sorting of immediate experiences. The second set of concepts are the 

structural ones which are developed by applying the thought processas 

to experiences and on this foundation erecting a structure of f'a.ct 

and thoory vith the new concepts a.s the building blacks. 

The saarch for an organization of geographical concepts was no 

doubt pr.ompted by the develo:r;ments of Brunor, Piaget and othera who 

were recei7ing vide attention at the same time. Bruner (1960) 

e:r:pla.ined t,.hat1 

tt the teaching and laarning of structure rather than the simple 
mastery of facts and t~chniquos, is at the centre of the classic 
problem of trP.nsfer. Howevsr, muoh too little is known about how 
to teac.h the i'undamentsJ. structure effeotiv(.3ly or how to 
provide laal'lling conditions t.bat f'ost.er ito'' (p. 12) 

http:conf'usl.on
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Using Pa.tt,ison.' s (1964) four trw.a·::.toi'lG of geogropl~,;r, and l:tkaly 

mfluc:.nced by tho cducat:lon rtHHla.:cch. of Piaget and Brtmer, t-Jarratm (1968) 

put forth an orgunization of e:eograph:tcnü concepts. llo organized the 

dincipl:ino around the four corf;s of hu.rwn-cnùturaJ. concepts, areal 

concepts, operational concepts, and dynami.c concepts. Wlthin each of' the 

cores he lists relavant c.oncopts nt the va.ri011a age levels uhere their 

entry into the curriculum is most sui table. ( See Fig. 1 .. ) 

Pro~tictùar concorn lies in the app:::-oa.ch to instructing elementary 

school children in some of the aroaJ.· and opera.t:tont1l concepts outlined 

in Wa..""tll.a.n' s structure of geogra.phy. In order to examine how young 

children can atta.in these ideaa it is neeessary to examine the 

essential akUls chUdren develop ·ï;o com.mu.nlcate intelligence 11rhich 

are most applicable to new geograpqy thinking. 

According to Bulohin (1970) 1 human :J.ntelligence is expressed in 

four m~in ways. ( Fig .. 2 ) 'l'he first is written communication 

received (reading ) or oft"ered ( writing ) which he identifies as the 

skill of LITER.ACY. The second skill of spoken communication (listenirlg 

and speaking) he identified as . ."ùtTICULJ~CY. The human a.bility to 

communir.:!.lte :tn nu.'nbers and Jnathematical notation is the third sklll 

whlch Balchin ideutii.":t.ed as riUMERll.OI. The last skill used for 

com,'llu...11.icating hurnan visual.-ep.s.M.al intelligence he identified ·aa 

GRAPHICAOY. He said that no one sldJ.l of worda, numberi3, or maps is 

i:1ferior or auperior to th~ •)thors. They t'J.!'e only mor<:~ Ol' less suita.ble 

for n particular ptU·pose and each has various levels of comple::dty. 
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P'igure 1. WARHAN 1S GEOGRAPHICAL CONCEPTS 
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Fi.gure 2 
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Thoy are complementery, n.ot tnt.el"ch::;n;:~oùhlo. Each skill has a 

contribution to make to tba fulJ. uncinl'f.d:.:.::.nding of a situation. 

Balchin recognized that all four ak:iJ1e a.j:e the goals of education 

but that some sk:Llls are u;or·.:: !Llpo:l.'t1:.nt tha.n ethers to the different 

disciplines which fo:t"'ll &. cbild i s cducai.ion. 

In the CD.fJEl of geogrnphy, Helchin (1972) argues tha.t while 

liter~cy and e.rticula.cy ar·<" important skills, it is NUHERACY and 

perticularly GHAPHICACY Hhich are imt-"'Irtant to net-! geography .. (lt'ig .. 3) 

Becauae cf its scientific orientation, the nei-l geography is 

very concerned with precise metwurement. Qt'l.antification is an 

importflnt part of the subject. 'l'he trend for soc:tet.y to be more 

11ntm1erate 11 coupled with the mathema.tical emphasis in geography, 

accon.tu.atea the m~ed for moro 1tnrunerate" geography students. 

Traditionally mathem!'lt:l.cal geography rel:i.od moat.ly on Euclidean 

geomotry and trtgonometry but now statistical theory is emphasized and 

some pure and applied mathE:mutica as weil., To answer acientifically 

the 1\.Jhat" and "why rr quest.ions of geography, mathenmtical skll1s must 

be used~ Greeor.y (1970) argues that from simple samples, comparisons, 

and roodels appropriate to the elementa.ry school, geography can 

conatruct a base on which more cornplex goographical problems can 

be resoo.rched late1• on. The growth of nov mathet1aties in elemcmtary 

schools, vhere children ae young aa six years are using aet thooryr 

p1esen.ts new PJsslbUit,iet:~ for the inoltwion cf mathematical ekills 

in geograpr~ at a younger age than ever before tbought posaibla. 
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Cola and Beynon (1970), in thair serie:> lli2Jt-~~ .. 9.!i2JU:~ll.It 

suitt,~.b1e for ninG t6 twelve year oldst ha:ve integrated many mat.homatical 

sldlls in the activities. 

GRAPHIC!CY, according t,o Balchin (1970) the most 1Inportant 

educational skill for geogr-aphy, is the sl:ill developeà from the 

visual-spatial ability of inJt,;elligenoe as distinct from the verbal or 

numerical abUitiaa. It communicates those relationships tha.t oa.nnot 

be successfully. comrnunicated by words or mat.hema.tioal notation alone. 

Balchin (1970) recognizes GRAPHICJ.CY as a fundamental support for the 

whole of geogra.phy, distinctive in ldnd but ;unalagous in !unction to 

the f'undamental supporta of other subjects. lie says that geography 

needs an instrument with a reducing power to scale down extensive 

regions to a convenient siz.e for visual e::ramination. l1apa, photographe, 

and diagra.ms perform this fuuction. a.a wall &ii aidi.r1g the exmnlnation 

of spatial distributions. In reference t.o th~? merita of the buUding 

black approaoh to a disciplina 1s hierarchy of concepts, the educational 

need exists to systematize the whole concept of graphicacy. 

Using the syetematic approach, Balchin (1970)has tried to develop 

a sequence of graphical skills that students ougbt to acquire. l1ap akille 

begin Hlth field sketches or lsndscape dra:wings which e.re bound by the 

bori1.on and ltilfS of persp!lotive. At the next leval the horizon 

limitation is broken by adopting a higher viewpoint. Extensive areaa 

are condensed into panoramas or block di8grama. At the highetr\i leval 

the perspective bond is broken by going to a higher vicvpoint vhich 

i,s more distant, and imaginary vlewpointtl are erranged in a syateJTAtio 

http:bori7.on
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lnttice to give ver·tictll vie-.;s of nll rJOiJ1.tn aimultaneously .. A Jn~<lp, 

necessary to etudy relationshi.ps otbsr tl:.an the spatial distribution 

of' phenomena. over the oarth' s surfa<:t's Sac.t.ions are used to illustra. te 

vertical relat.ionships. Time relationships are represented by graphs 

and dispersion diagra.'lls., Vector d::i.'lgrams nra used for direction 

comparisons. Pie gra.phs, bar graphs, a.nd scalar diagrams are useful 

for mnking non-directional comparisons. Flow diagrams are good for 

recording the movement of' goods or pe0ple. Histogx-ams and acattergrams 

arra..11ge data in fol"'I!IB sui"1Jable for testing. 

Storm (1966) bas pointed out that many of these topics could be 

introduced earlier in a child•s education sequence and so help most 

indiv1.dunls to progrese furthcr ~long that sequence than e .. t present. 

Balch:l.n (1972) agrees when he states, 

11 !t is aurely at this stage that ona can gra.d11ally i11troduce 
the concept of abe,. shape, direction, .conventional signa, 
linear and anguli'IX meaailremonts., coordinates, denai"ties, 
colour difr~inctions, e.nd typt;s of patterns as good foundations 
for later mora complic~ted concepts in graphicacy.' 

Cola (1969) argue3 for the inclusion of mathematical skills of the 

new geography in the elementary achool programme as follows, 

1
' !-lan buil&s up an m::mreneas of the real ~rorld; be puta labels to 

apecif'ic places~ The bridge betueen his mind and the world of his 
experienco (c~r sometim.as imaginatlon) is provided by pictures, 
photographe;. maps and modelA .. l1eth•3rnat.1cal concepts and procedures, 
ineluding nrunbers, q\Âantities, mea.s~rements, Euclidean and topologi.cal 
geomet.ry.!' ara t>..ll a. vital part of the oparation .. Cllearly a cblld 
must bs able to lea::.'ll .'lt an early stage aornething tl.botlt dista11ce, 
direction, the loc:;~ti.on of places by cocrdi.nates and by pars.llele 

http:loc:;~ti.on
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and r.wr.idians,. Symbols I'oy.œesenti.ng varlous rool l<.'Orld objecta 
in the form of dots, lin<::s and })!'·tC!hes should also be appreciated. 

Once the gener&.l e:~cope of m9.pp:i.ng bas boen sorted out in a 
chUd 1 s mind, it is dasire.ble to bEi able to collect, tnbu.late, 
and procoss :i.nforrna,tion about pluces Inappod. 'rhis is helped by 
somo not.ion of etatist:i.c~l techn:Lqu(~s, including the idea of a 
histogrum and of ord<:l)'hig date. ar .. d of finding averages." 

BaUey (19'74) states that geograpby grows from that part. of the 

chi1d' a perception of hia place in a wrld where spatial relationships 

are impor~;.nt. The spec:tal educ .. ét"t.ion contribution of the geography 

teacher is to begin llith the ch:Ud 1 s spatial perception and to 

deyelop, systematize, and: elcborate it. He argues that geograpby 

has a special pal~t to play in the dovelopment of spatial concepts. Haps 

provido an economie medium for commm1ica.ting spatial ideas and 

information. Hap work demanda a vide range of skills, the chief of 

which ara the capacity to relate the ground to the map and vice versa, 

and to translate spatial :i.n.formation and ideas to and from map form. 

A person' s 3pat.ial viewpoint. of the world changes with age but it can 

be mod:l.fied sienificantly by experience .. 

'l'he stnge at which va.rious aspects of the new- geograpby are 

introduoed to elementary school children is important. The research 

of Piaget shows that matu1~tion plays a significant role in concept 

attair...ment but other st.udies (eg., Bruner) reveal that the acquisition 

of f!Ome spatial concept.s can be f'acilitated by carefully a·tructured 

activities which reflect the hie:rarchial development of the particular 

concopto 

http:illlpor~i.nt
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C!U.F.:Ell ~:wo 

THE NJI/L'URB OF LEAFJfltTG AND 

ITS H.ELJ1.11 ANCE TO Ct"f.OGR.Al'HICPJ:. I1UUOA'riOll 

The acq~J.isition of skD.Is fo:r th:;) comJaunication of spatial 

ideas and information is a most important part of the new- gcography .. 

The special cducatio:I contribution of the gi3ography teacher is to 

ident,if'y 1..b.e child' a cu.rr·ent levQJ. of opatiê\1 a.wareness sk:Uls and 

to systoma.tically devalop them •. àtJ Oole (1969) has stated, people 

graduelly build up an &vro.reness of the world. The bridge between 

what they expari.ence snd whe.t they i."llagine i.s provided by pictures, 

photogrc-:.phs, maps, and modela. llia:t.l~emat:tcal concepts a."ld procedures 

of number, qt'b.ntities, Jueasur~.mt:-nt.s, Euclidean geomet,ry, and t-.Jpology 

all contribute to this bri~ging operation~ 

Many geographars feal that these skills contributing to improved 

spatial awareness can be introduced in el'3menta.ry school H' the concepts 

are presented at a suitable level of diffictllty. Geographars auch as 

Ba.lchin (1970) • Cole (197.3), have claimad that certain mathematical 

skills parta~jiug to the new geograp~ can be introduced to children 

at an early tstage and.!' recantly, uupport for these cla:lms ha.a been 

eought. in r:Jaea.rch in educational psycholog,y. In this regard, the 

vorka of Piueet enrJ of Fruner bear particlllar importSI:~.ee. 

Fi&.get 1 a thecry c.•f c":>guition and Brune:~:·' a idea of a ep:i.ral 

curriculum arr-; reviewed before examir.d.ng ln detail Piaget' l'! researeh 

about the devt'~opment of spatial concepts. They lJrcvido a broad 

http:importSIl.ee
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f''t"omawork of the mtture of lcarn:tng wit.hin which the developmout of 

specifie spatial concepts vbich are relevant to elcmente..ry school 

geogrHphy instruction cnn ba oxP--ndned ... 

PIAGET 1S ]'HJ:X)RY OF COGNITION 

Piaget (1952), in his thoory of cognition development, has 

postulated that a child' s thid:ing develops in stageG~ He argtws that 

cognit.:ive dw;elop:'nent io a coherent process of cognitive 

stru.ctures or schema changea which derive logicilly and inevitably 

from previous structures. He divides intellectual growth into four 

st&ges, the order of whioh h; more important than the approxima.te 

age limits which mark the transition from one stage to another. 

Piaget argues tha.t although aD. children do not necesf..arily proceed 

along a continuum of intellect.ual growt.h at the same rote, all persons 

pass thl'ough oo.ch successive sta.ge in a simila.r manne-::>. 

l'he S'Z!f.§Ori-})Q.,tp.r_f.!3r.~.Q 

Piaget (1952) identifies the first period of intellectual growth 

as the senf!O:r.i-motor period. During this time behaviour is primarily 

motor; th':!.t ia, the child is "acting on his environmentfio At the 

oomp:letion of t.his stage he bar; developed the concepts of abject 

perœ.ammce, cau~a.lity, and has identified himaelf as one object runong 

utan.y occ:Ui:'ring 1..--:~ spaoao J1t the ond of t~1e sensoci-mntor per:l.od the 

child hs.o rea.ched the point of conceptual developmenli thà.t is necesoory 

for tho introduction of lang•Iage and other cognitive skills which 

are characteristic of the neÀ-t at.v.ge. 

http:per:l.od
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Th~P~pp~~~~ional_?~~ 

During the second stage, thP pr~)opcrut.ional period, the child 

relies lees and lesa on sonsi-motor activity and funotiona more at a 

concreto aymbolic l.evel. 'l'ha development of language symbola to 

replace cbjects is tho most iH.tpo:rtant p:rogreeaion which evolves at 

this tL11e. Lnngltage development. begins v.dth 11agocentric speech 11 

17. 

when chlldren apea.k in the presence of ethers with no P.p}.">S.rent concern 

for communicating 11ith them~ l~t the end of the second stage language 

haa become "socialized speecb 11 when conversations olearly involve an 

exchange of ideas with ethers. This new- language ab:il:l.ty allo-vTa 

conceptuel activity to proceed more rapid1y thnn senoi-motor activities 

did. However, the development of language does not automaticelly lead 

to logical thought. 

During the preoperationa~ period1 co~~itive behaviour is still 

oventhelmingly inflv.enced by perceptual fl,ctivities. Logical thought 

develor;ment1:) accord:ing to Piaget (1S52) 1 is hamperod by the child t s 

i.nability to recognize viewpoints other than his cwn (egocentrism)o 

Failure to recognize viewpoints other than the egocentric one is the 

resul.t of several contributing factors& The child is unable to imagine 

another viawpoint from a different location (transformation). In 

addition, the ohUd is unable to imaeine l'emoving himsel:t from the 

acene to gain a general overview (decentration). Another dif'ficulty 

is the child' s inability to retrace in his imagination the neceasary 

steps in o:rder to idontify a point of. origin and the subsequent events 

whicb lGd to the present locat:ion (rcveraibility). 



c The ability to com:ierve nu.mbers ( :.~nch as 7 'is the asme as 5+2 

or 10-J) uaua.lly develops during tho sacond stage .. Although ·t.bts and 

soma ether conservation structuree a.ppsar in tho preoperatiomJ. stage, 

generelly the s.bility to conserve quantitiea snch as equivaJ.ent 

shapos end linear distances 11hich are releva."lt to geograpby, are slow 

to develop at this stage. 

Preoperational thinking is egocentric. Even in the face of 

contrary evidence, children ·unconsciously believe their way of 

thinking or vie\ipùint is the correct one and that it is shared by 

everyone. It is 01ily when peer group conflicts appear that they beg~~ 

to question and attempt to verify their thoughts. 

Preoperational thj~king is also oharacterized by the child 1 s 

inability to :focus on the process of transforn::ationo Each event or 

object is treated separately for the child is unable to remember events 

in a certain ordor. 

The child 1 s attention to one perceptual centration means that 

he ia unable to explore a.U the possible views of an event or objf:ct. 

Any cognitive activity is dominated by personal perceptual bias. The 

chlld is ready for the ne).."t etage when he is able to decentre from 

the perceptual aspect and coordinate it with cognitive activityo 

During the th:ird stage, the concrete operations period, the chUd 

develops 1ogice~ thought processea to apply to concrete problemso 

Logical opqr-a.ti.ons dominate where peroeptual ones h.ad previoualy. The 
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oi.:>staclc& of egocen.trism, trt:ms1:'c:rmation1 decE-ritrat,ion, revereibility J 

and conservation no longE'!' :lmpE->do t.he Aolution of concrete problems. 

Howe-ver,. t.he child cannot yet. apply log1cal thought processes to 

purely bypothet.icaJ. or vcrbaJ. probloms~ At thia s·hage, the ohild develope 

the a.bll:tt.y to remetnber b'Vents i."tl a certain order and wD~ seriate 

the elemcmts of a t.~et acoording ta some criteria. He also reoognizes 

that an object may belong to more than one set simultaneously. 

The J!"orynal O.n~~ 

During this stage the chHd 1 s cognitive structures reach maturiiiy. 

At this lovel theories and sevaral opora.tions ca.n be used s:!.multaneoualy 

whon attempting to solve a prol.llem. The chUd new bas the necessary 

cognitive structures to apply logio~1 operations to al1 classes of 

proble::ns. 

Transition Throy.gh Piar.et i ~ Per:l.o_çl_s of IJ0a;o;ùng 

At each new stage of cognitive development previous level 

structures are incorporated. The processes of assimilation and 

accommodation of experience permit the continuous davelop.:nent of 

qualita.tivcly :lmproved cognitive structures. 

According to Piaget (1952), the developr.1ent of thesa cognitive 

struct.ures is th(;_) same for all ch:Udren, although he admita the age 

of their a:titai.nruen.t may vary a.coording to intelligence and social 

environment. Fo:r young ch:Udren, the t:!.me spent in sohool constitutes a. 

large part of their social environmon+. .. Re~:<.diness to leal."ll ia an 

important part of tho achcûl 'tl social environment. Curri.cu1um 

http:IJ0arn.in
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sequences should be designed which take :bx'oo aocount the stages of 

cognitive development. Piaget (1952) r.rtat<'JS the.t ch:Udren will not attain 

highel' leval cognitive strn.c·tures i.t" they do not have tho prerequisite 

cognitive'" skllls. 

'l'liE \1\JRK OF JER0}1E BRUJŒR 

Bruner (1965) is also concorned with the continuity cf learnli1g~ 

He argues that school curricula and instruction methode should be 

geared to the tes.ching of the f'unda::nental ideaa of each particuls.r 

subjoct. In order to accentuate the ·underlying principles of a 

subject, the f'J.ndru.nental idaas of the subje·ct must ba identii'ied and 

given a prominent role in the curriculum, and these ideas must be 

incorporated in materials suitable to children of different grade 

levels and different capabilitiese 

Bruner (1965) mruces four g~ner~~ claims for teaching the fundamental 

structures of a subject. He says that if one understands the fundamentals 

then the subject is more comprehensible. Secondly, the comprehension 

of a subjac·t•s~fundamental structurG helps students remember and 

recill relev~Xnt details when necded in the future. Third.ly, the 

tmderstanding of :t\:ndamental princ:tples ia a positive factor for 

adequl?.:te transfer of training to othor situations that students may 

encounter. Laatly, by accentu.a.ting the fundrunantal concepts of a 

aubject, the gnp bett.men elementary achool ar..d higher level learning 

nw.y be ns.r:t">~;ed. Brt.me.r ar-gues that youngaters acquire outdated 
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ms.terial which legs too far behind ae!id.m!dc devèlopmonts. 

He hypothasizes that ~~y aubjact crut bo tsught·effactively in 

soma " :î.ntellectually hon'3st it form t.o any chilà at any stage of 

davelopment. Bruner end the participants at the Woods Hole Conference 

vieued. intelloctual development in the stages which Piaget ident.ified. 

Whil.e Pia.get 1 s four sta.gea of cognitive developrwnt are all reviewed 

in the conference records, the most attention is paid to how the 

basic concepts of a subject ahould help the chEf. pass progressively 

from Piaget's concrete tbinking stage to modes or thought more 

eharacteristic of Piaget' a formal ope~ tians periodo 

Bruner (1965) postulated that higher conceptual learni~g is 

best attained by revisiting fundamental ide&s at progressively higher 

conceptual levels of learning. ~e referred t.o this arrangement as a 

SPIRAL CURRICULUH. Ir we recognize the stages or thought developm.ent 

in the growing child, and if ma.terial is adapted to an appropriate 

leval, then Bruner ssys it is possible to introduce a child to mature 

ideas at a.n early age •. This includes the development of good habits of 

scientific inquiry which are ao important for organizing and giving 

meaning to the hlowledge one has acquired. 
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RELATING QîH!:B:f~:C 1S SOCI/'.L S'l'UDIFS 

CURRICUI.UH CON'fB~j1' 1'0 PI/1GET 1S Lli:VELS OF THOUGHT 

Geographical education ahonld p:~"ogress in tune vith the levela of 

cognitive abilit.iea cha-racte:r:t~?tic of elementary school children 

'1-thich W"ere docmnented by P1$get~ Children enter kindergart.en usually 

opera. ting a.t Pie.get 1 s preopera.tione.l per:l.od and will probably have 

c:ompleted tbG conc:rete operfltions pel'i.oà. when they les.ve elementa.ry 

school. As elementary scbool teac:bers, we must remember that we are 

instructing children who are operating below the forrnaJ. operations 

level ~~d who therefcre have a restricted cognitive behaviour. 

Admittedly the ages which Piaget attaches to each pe;riod are app~·oximate, 

but it is useful to remind ourselves of the equ:tva.lent Canadia.n grade 

levels applicable to each of Piaget's stag~s of cognitive developmentc 

( Fig"4) The Quebec geography curriculum content as outlined in the 

Bald,f:tn-Cartier Scbool Board Elementary Curriculum Guides for Socia.l 

Studios are included for eac.h grade level~ 

The choice of content for each grc;.de level takea into account 

tbe cognitive abiJ.itiea characteriatiâ of' each of Piaget' a stages. 

The study of the immediate and local environment in grades one and two 

is a good one. .Piaget (1960) reminda us tha t primary grade. cbild:r.ell 

ea.n better con.ceptual.ize araao. where they have lived, worked, or 

played. They recognize often tr~velled routes by fan1iliar landm~rke 

on the ~-ay. 

http:per:l.od
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r PIAGE7 1S LEVELS OF 
1 . COGNITIVE 
1 DEVEL0PtŒNT 
r 
1 

Sen:sori-1-btor 
Period 

AGE Lil<IITS IC.hlUlHAN 
GRlillES 

0-2 yrs. 

QlJEBEC GEOGRAPHY CURRICULUM CONTENT l 
1 
1 
l 

1 

t Pr~ 
Thought 
Period 

2-7 yrso 

! 
1 

Kindergarten ·1 The Child- Work and Play, F.olidays and Events, i 
The World Around Ua. j 

! 
Grade 1 l 

' 1 lml::led.ia te - Me and: !1y Family, Exploring Our Sctool1 , l l !' Environment People at work, Far:ms and 'fo-vrns, 
1 Animals and Their Environm.ent. 

1 ~- Grade 2 1 Local - Cur Neighbourhood, SuburbaJl l!eighbourhood, 
j • Enviromne:nt City Neighbourhood, Neighh:mrhoods Change. 
1 

l Goncrete 7-ll yrs. · Grade 3 Regional - Our lfunicip9J.ity, Our Region, Landforme, 'lioath~!';;; 
Operations Environrnent Glimate, tfest Island in the Pe.st, Tcday, Sex""'!7ices~ 

j Perio-1. Transportation, Industry, Cotll:lEirce. 

l Grade 4 Living in - Introducing 1-bntre~l, Situati.on cf :t-rcn't.:rer-1, ! 
1 

l.· · Montreal Histcry of Montreal, Growth of Hont.real: j 
Montreal Today, Things to See, Trensport&t~on, , 
Business and Industry. 1 

Living in - Regions of Canada Grade 5 

L
. 1 , 1 Canada 

i IGrada 6 1 Living in - So.uthern Continen.ts 
the Americas 

1 

1 

1 
Formal 
Operations 

t Pericd 

0 

11-15 yrs. +Grade 7 

1 

0 0 

http:continen.ts


By grade threo most childrcn aro nt the concrata oporations 

stage and are tlblo to apply loglcr.ü, roaaoning to conoreta problems. 

The grade threo, f'our, f'ive, u.nd aix geography curriculum content 

ta.koa this into account.. It begins wit.h the regional environment 

or municipa.lity (grade three), expenda to the Hontrea.l a.rea (grade 

four), th en enlargens to · ln elude all of' Car..a.da (grade f'ive), and 

f'inally encomp!isses ether eontinenta (grade six). The study of other 

continents in the last elementary grade challenges pupils to ree.ch 

higher levela of' cognitive abllity characterisitic of' the formal 

operations period. 

Trœoughout the seric;J of social studies curriculum g1.lides, th.e skills 

to be developed at eacL grade level are listed. Although the material 

for ea.ch level differa, it is notewortby that the important skills 

of identifying, classif.ying, locating, directing, sequencing, and 

measuring are repeated e.s nec!lssary acquisitions a.t a.lmost avery grade 

level. The success with which these primarily mapping skills are 

mastered is to a great extcnt dependsnt on the child 1 s spatial 

concept devcüopment. 

Acchild r s understanding of space begins with simple topologies! 

relationships and develops into a projective and finally Euclidean 

space. Therefore, the construction and interpretation of maps in 

elementary achool geography is dependent upon the level of space 

concept develcpment or the childo 
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The fulleat deaorlptlc>n of holl c:. -::::hild acquireo more matura 

concepto of spa co :ta probc.!;1y fo\-md in Piuget' s 1'h<:J . C hUg 1 a Conçeotirul 

Qf Spa~ (1956) and .!J~ .... lliüJIE.P-~Qg~!;;..1~f;.Ge<;~lJ1eru (1960). 

He explains some of the difficulties experienced by children 1n the 

dra.l.dng of maps in tems of the developrnent of spatial concepts. 

Piaget (1956) coucludes thnt the child 1 s apnee is essentially active 

and operational in oharacter and that it, evolves from a perceptually' 

dominated spac& to a conceptual~.zed spnce. 

He found that children progreoa from a topological (two dimensional) 

spaca to a project-ive ( thre~ d1.mensional) spa.ce followed by a transition 

to Euclidean (three dimensiona.l measured) spaee. Topological space 

is purely int.ernal to a part.icula.r figure or object. The child is 

only able to relate to one object at. a tlme whioh appears on the 

surface (one to one corrsspondence). The use of projective epace is 

attained when the child gradua.lly changes from a one to one 

correspondance nnd includes not only the relationship between 

himself and the object, but can~imagine all possible relationships 

of one object to another (many to one correspondence). Euclidean 

space evolves when the projective space ralationships are ~asigned 

· preo~Lse linear e.nd angulGr mea.surements. The transition through 

to:pological, projective, and Euclidear1 spa.ce ia concurrent wi.th the 

child's progress along a perceptual to conceptual space continuum. 

EDUCATION lJBRARY 
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The ps:rc~ption of topolog:tcal space invo.l:ves thé graduai construction 

ot topological space rela.tio.nshipa duri.ng early ohildhood. Through 

sensi-motor activity on tho:tr onvircnment childron develop fivo 

basic topological sk:LUs. The proximity of on abject is important 

and this sklll al ters wi th age 'l>then finally elements of the v1hole 

situation are related to.each other over greater distances. A 

young child aleo develops the ab:Uity to soparate objects in thti 

visual field. Next he io able to percoive the multi-d:l.mcnsional 

nature of an object's positiono As the child begins to consider 

more than one obJect in the visual field simultaneously, he develops 

the skill on enclosure (eg. in a series A,B,C, B is attrrotmded by 

A anc.i. C ) • Finally, as the relationships of' proximity and separation 

improve, the preschooler recognhos the continuity of topoloeical 

relationships .. 

During the preschaol years, cbildron m~~e their first 

beginnings in conceptual space by represcnting their perceptual 

epa.ce through drawings. Initial map work essentially involves the 

graphie representation of a child 1s perceptual space. Therefore, 

it is important to examine how primary grade children treat the 

spatial relationships of their perceptual sp.aee when reconstructing 

thGm in their conceptuel epace. 

Piaget (1956) found that the five basic topologioal skills 

appear in the drawi."lg·s of f'ive to seven yaar olds but the projective 

and Euclidaan relationahips are just barely emerging. Even though 

26. 



27. 

these ehildren rocognize eol!ie project:tve rcùatiqnships in their 

peroeptual space, the:tr dr~n;·:t.ngs lack: coolùinated points of viov or 

a general reference system, F.md many different pointa of vicw 

e11 appear in the sam.e pictu.ro. Simple geometrie shapea are used 

to represent isolated object:1 not to help o:t-ganizo space. 

J~t eight o!" nina years rhildren are using projective and 

Euclidean relat:lonshipa in their perceptunl space1 F.nd their draw:ings 

or concaptual spMe attempt .t.o :L'1corporate perspectives, proportions, 

and distem.ces sirrm .. ltaneously. However, Piaget (1956) found tha.t 

projective and l':uclidean spatial abllitios are slow to develop 

in conccptual spBce. At this stage the .child attempts, often 

unsuccessfully, to uae projective and coord:inate systems to indic.ata 

relative positions of individual figures in the whole. 

It:.. Ol'd.er to t~uccel;j~fully u.Ba a. coordinats system, the child 

has to pasa through the sta.gos o:t realizing he has a aL'lgle viewpoint 

at any one time, that many viewpoints exlst and to discriminate 

betweon them, and finally to coordlnate the many viewpoints in the 

imagination. Children are eight to nine years old before they reaeh 

the stage of visu.al realiem and apply the laws of perspectives 

systema.tically. At this age children try to conceptualize transformations 

in operational fashion by trying to understand the lawa go~erning 

·these transformaticms., Grade three and four chlldren can orientate 

objects one to another, and distances between groups of objecta 

ean bo compa.red, but they cannat coordinats true positions and 

relativ<!l distances in an overall wey. Piagat (1956) fow,.d thnt only 

http:pictu.ro


c 

c 

af'ter age EÜ8VGU or tweJ.v~ y.;J~r~~ are trua conventional referouca 

systems developed euabling positions and distances to be compared 

simultaneously .. The se devt:•lopment,f3 w1ere doctmlonted in Piaget 1 a 

(1956) 11muppillJ 11 exper1ment.a abNlt die.gro:mmatic leyouts and making 

a madel ville~e. 

In the f'irst e.xperiment chilclren wcre required to place a doll 

on a simple di!.:lgrammatic layout. to represent a certain point of 

vieu. Preschool children could not even attempt the task. School 

ohlldren up to sevan yearEl pla.ced the doll :i.n relation to two or 

throe abjects but still showed. no U.."ldersta.nding of a point of 

view. Cradual progression in ooordtn.ation by const.ent, alterations 

of both projective ru1d Euclidesn relation~hips f'L"lally culminates 

in the ability ta arrange an entire group of objecta on the layout 

correctly by the time the child is nine yea.rs old. 

In a second expariment, Piaget (1956) asked children. to replicate 

a simple village from an orientation di.ff'erent from the original 

he was sho\m., Preachoolera crowded many objecta into one corner 

of the paper. liot only did they fail to conceptualize the spatial 

correspondance bet"~oreon abjects, but they e.lso were unable to remember 

the number of objecta correctly. By age seven yeara childron matched 

the number of objecta correctly but still did not use all the available 

apace.. Some items were sequenced corroctly and pla.ced in correct 

proxtmity to each other, but no overall reference system ~~s evident. 

Between nina to twlve years of age a wall ooordinated system of 

reference is achi.eved, :1ndicsting that conceptua.l relationshipa have 
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supr:..rsEYJ<..-d perceptual <mes. A child is usua.lly twelve years old 

bafcre he can draw a schema.tic pltm as tt substituts' for the modal. 

Piaget (1956) concluded the.t matb!amutical intuition about 

spaco consista of actions p~rt'o:.rmod on :tt uhich enrich and dovelop 

the pb.ysical reality eventually leading to e more mature conceptue~ 

space. Spatial perception takas place in the presence of an object, 

uharœs the image arises or.J.y in its abser.ce. Therefore, Piaget 

conoluded that :tt is underst<..mdable when parceptmù spa.ce develope 

far more rapidly than conceptus.l flpace. 

GIDGRAF'l:IICP.L Rl!EFJU\CH ON 'rHE 

SPATIAL ABU.I'I'IE.S OF ELEHIDlTAil.Y SCHOOL CHn.DREN 

The evidemce aboat cognitiva and spatial development put forth 

in the rcsoo.rch of Piaget; resu..ltf.ld in renewed reeearch in geographical 

education.. Geog:rophy teachers expreased no\1 concern about what and 

how geography is ts11ght in the schools. If one accepte the concluaione 

of Piaget, the direction of geography teaching in elementary schools 

is clea.r. 

Geogl'aphy activities in the primat'Y grades shouJ.d reflect the 

liillited cognitive abillty of young children and the perceptually 

dominated space they li.ve in~ Action on the environment is a big 

pnrt of a chlld 1 a early development of space concepts. 

Towler (1971) ropeated Pingct's madel village experiiDent 

and he too ~ounù. that primary school ch.ildren were not even awre 
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t.P.nt tho orientation or the rondel llaB chnn.ged .. Ha concluded ttw.t 

yow1g child.:ron see tbe "rorld f'row tho:l:r· locH.-r,ion and can.not imagine 

its view fr·om enotLer \rantuge. po:lnt • 

Ble.nt and StE:a (1971) 1 fE:lt that thM .. >e conclusions said very 

little about a chlld' s ab:Ui.ty to deal 1i:Lth 1~ap like repreGEmtations 

of conceptucl. spa.ce. They wanted to find. out how young children 

ha.ndled maps whose mennings were not dependent on a symbolic language 

~ystem which they had nover been t~ught. Aerie~ pr~tcgrnphs were 

the mc•st obvious e:x:omple of simple L'w.ps and Blaut and Stea (1971) 

lzypothe:izcd that if prima17 grade students could intorpret these 

phot•ogr~phs then it con be. assumed that they can perform the basic 

perceptual to conceptual transformatiolls involved in map reading. 

In opposition to Piee;et., Blaut and Stoa. h.,vpothesized that :tn terma 

of scale, distance on the photograph could et least be ordinally 

compared to dist~~ces on the grotmd. In terms of projection, they 

thought t.bt3.t direct:ton and shape which are fat~lliar from a roughly 

horizont~l perspe~tive can be recognized through a ninaty degree 

rotation. In terme of &bstraction, Elaut and Stea hypothesized 

tb.at young ch:Udren cou.ld understand and use iconic or pictorial 

eymbols and signs to repreaent real world images. After testing 

.several diffe1·ent groups of students, they concluded tbat preliterete 

ch:Udre:n can read aerial photogra.phs. The children could also trace 

a simple map from the photograph and abstract to semi-iconic map 

signa and liera able to solve a simulated navigation problem on their 

ma p .. 

30. 
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It seemo that givon the apl,;.'opr:iJ:~t.a meterir.~.l, ·in this case, an 

aerial photog:raph of tho hobtebrs·~ arGnil young children were able to 

overcome many of the barriora ouch a.:J change of viellpoint which had 

been higblie;hted by Piaget .. 'l'hüy uero ~üso able to make t.he transition 

from a primarily perccptual apace t.o a conceptual spcwe., 

Anothe1• e:x:perimlmt designed by HuiT (1970) a.imed to teaeh 

grade cne childr<m ta 1,011.d and ùr&.tf a 1:12,000 ple.nimet.ric 

map. The children begen with :interpretatfon exercisea based on a 1:2,?00 

vertical photogl:'aph at the. aame rJca.lo .. P:re tmd post test a...'lalysi::~ 

showed that the children learned t;o mai:.e ruaps and read cert,ain 

abstract map sig~s. 

Hart (1976), i11 his curriculum experb.ent with third grade ch:ildren 

set out to show that geographie theory can be taught with the aid 

of aerlal photographs to primary grade stu.dents. Beginning wlth 

large ecale smaJ.l area photos of the school and progressing to 

small scale large area photos of the Uorcester, l-'1assachusetts 

area, ha :introdtl.ced auch concepts as pathways, neigbbourhoods, 

political·-adminietrativo territoriea, centl,ality, central busineeB 

dlst.rict, industrial l.?J.id use, int3rurban transportation nGtwork, 

and a hierarchy of locttl centrul places. He also found that by 

letting children play on a floor-sized aerial photograph as a 

subntitute for the viaw from en airplane, they verbalized aome 

high level geogr'fiphic concepts. 

It aeemo poaaiblo, dospite Piaget 1s evidence to the contrary, 
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to introduce m~my hlgh lovol gooe:ruphio concepts to young chilt~rEm. 

prov1.ded that attf:mtion iB paid. to the lcv~'l of space concopt that 

theae child:ron have. 'l'heir p:rlmcr:Uy to}xùogical p~rceptual apnee, . 

the strongest cor;nitivo asa(rt of p:r:lln~· gre.de chi1dren, CE..tn be 

improved through the use of a<;:rial pho~..,ographs vnd W.t'!JlY diffictù.t 

geogrephic concepts can. be underetood. 

Ohildron in grades four to six are u:;;ually at PiBget• s concreto 

operations level of thought a.nd they are able to epply log:î.cal 

thought procesaea to concrete problems. In tems of. spatial concepts, 

upper elementary level pupils recognize projective and Euclidet4~ 

relationships in their perceptua.l space, Thay try to reconstrn.ct 

these rolationships in their conceptual s1;s.ces- but, tb.ey still hnve 

dii'ficulty eoord.inating relative posit.ions m1d distances in an 

overa.ll wey. During grades fot:;.r to six, as th::mght procassee mature, 

pupils are capable of hru1d.ling more a.bstrnct idet..o which they have 

not necesnarily experienced. 

Geographical education in the upper elemente.ry grades should 

help bridge the gap between what the chlldren have experienced and 

32. 

what they i.t1lagine. HElny geographie activit:tea can be uaed which 

encouraee gl't\ùoa four to aix children to think and reason more maturely 

c.r.d to de1JE;lop sound habits of seientific inqui:cy. Activities i'ramad 

as p:r-oh1e.r;t::< to bo solved boat enable upper elementary school chlldren 

to e:l!:erc:tee more maturv inver;tigatlve e.nd ree.aon:i.ng powerth The making, 

rea.d:tng, and understand111g of mE~ps ia an integral part of' the solution 

to theae problem solving act:lvities. 

http:reaaolli.ng
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The enccas:J!'ul use of lW'tpo ia pcr~:.:~ilùe. orùy when cel:"tnin skille 

al:"e developfYl. Theoe includo sn unùex·:•tn.nding of scnlcd diste.nce, 

&"1 ebHity to differentint.<9 rll.rectiom1 and describa locations, nnd a.n 

s.bility to use sy1nbols. 

JJ., 

In very simple forrn 1 lii!lpB may indica.te the space occllpied by a. 

s:i.ngle objoct but more cümplicatsà maps, becau<S~e of limitations of seule, 

may only glvo the general location of 1-::n object .. In their early map-

lilw drawings, children r:oon lf~v.rn that :tt is not normally possible 

to show g:t'aphically the space actua1ly occupiGcl by an abject .. Towler 

and Uolson (196S), iu their Piag~tian styled research, .t'ound tha.t the 

concept of scale was not well dovelopod before grade fiva or si:J:. 

Rarely cen elomentary school chllèil'en compare sensibly two maps 

ot differing scale becauce thoy are unable to transfer from one 

situation to a11othere Therefora, r.:ny activities which ask's children 

to compare mnps shoul.d u;:3e m.~ps of equa.l scala which adequately 

ren~S,ct real lif'e propo:t'tions .. The Schools Councll Environmental 

Project (1972) suggests that accura.te scale ideaa are bast daveloped 

through Jal!'l:in.g and using large scale maps of' the :immedia,te loc.ality 

before p:rogressing to smaller ecale maps. Exeroieea in ~ 

lit~h 11,f,!J~ U97~ ) a::;k questions a.bou·t scala vhich grades .t'our to six 

chilùren ought to be capable of a.r.ï.swaring. They involve straight line 

and route or curvad lino distances. 

P.n a.bil Hy to use directions co:rractly and to de scribe the 

loc6tion of e. par'ticltlar object are of oa.jor aignificance for map 

me.king a11d read1ng. Ucually by grade four, children are fa!llil:I.Ar 

http:chllc.iJ
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with the ca.rdinol pointa and their uae an J:t :reference .t'or locutions 

on a map. However, the concept of a oo:1vcut.iona.l grid reference system 

at this age is poorly develop-:;d. Acco:rd:i.r;g to Piagei:. (1956), groups 

of objocts \.fithin the Hhole are lacaten r.t relative locations, but 

they l!.re not coordinated throuchout tho wh<Jl<). Hap uork w:i.th grades 

four to six atudtm'l;s should tako this l:lmit.::.d Ol'ientat.ion ability into 

consideration. Purticular po:tnt.s cn.n be describoo in tenns of their 

relaticnohips to recognizablo featu:ros. When childron st.udy local 

area mapa, they should be led to relate locations to eome familiar 

placo- quite oft.en tho:l.r r1.0mebase$ Bartz (1971) faveurs auch location 

11 Shapas, boundaries, and fixed landmarks become a framework 
into which new sps.tial information l-lhich wuld othenTise have 
only random meaning, cnn be integrated and organized.n 

.At the outsot of ma.p dra.t:ing childr0n often use pictorial symbols 

to represent abjects. Olson (1968) tound that the strategies employed 

by children to solve problems change drastically when they can uso 

more powerful tools of symbolic representation. Upper elementa.ry school 

puplls shonld progress. from using the pict.orial symbolo of the p!'imary 

grades to the abstraet ones r.mch as dots and lines. Bartz (1971) 

suggests tbat spatial concept developnent migbt be more effectua! 

if cblldren bad to map thinga themeetlvea, If' given the opportunity, she 

argues thai~ chilclren are capable of categorizing data whicb they may 

possibly ha:~e collected on the1r own. Creativity in encouraged by 

lettir.g them tra.nsl.nte tho.i:r observations or numerical data. :tnto 
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spatial forms. After provic.U ... ~r,: <:. silli}•le bnse map, tho child may 

aolve the problem of roprot,~ntlng data on it,. &nd ia faced wlth the 

reel problems of hov to organizo anti co.tacorize data and worrying 

about Hhat symbols and colourn ltill be most offeotua.l. Dartz (1971) 

concludes tha.t if a child can solve the problems of making a map, 

it n€arly guerantees the ability to rend tbomo 

1'11 O:Y.:posure to investigatirJ.g and accounting for distributions 

which aru an important psrt of new geography should be included in 
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upper elom~<ntary gro.de geo_graphic activitios. The study of distributions 

or patterns of phcnomena which are atre::;sc;;d in the naw geography 

are clea.:rost when they are e:xpressed !:lathematicelly .. If gr·ades fou.r 

to six pupils are going to stu.dy distributions, then the mathematiüal 

skills i!.x-,·oh·ed in prob,:;tbility and simple statistic:J must be adequetely 

develop$d. Bruner (1965) states that games in which lots are dre:wn$1 

g~l!llos of roulette, and garner.; involving a gaussian distribution of' 

outco::nes (particuln.rly relevant ta geography) are ell ideal for giving 

the ch:tld a basic gre.sp of probE\bilistio reasoning. In such activities 

childrEm acquire a notion of chance definod as an uneertain event 

contrs.sted with deductive oertainty. 

Romberg and Romberg (1976) r~uggast that upper eleillentary grade 

students ahoul.d begin to devolop distributions$ compare tvo or more 

distributions, and begin to examine probabilistic concepts utilizing 

problom situations ru.ready familier to most students. The Oembrldge 

Conforence on tho Correlation of S~ie1nce end Hathematios in the 

Schoo:l.s (Itomberg en.d Romberg, 1976) recomnu.:nC:.ed that simplE'! descriptive 
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ate.tistica be introdttcod ill lov·ola ldndorgtn-ton ·to grade two, that 

intnitive and elcmentary prùbability bn introduced in grade three and 

four, and that the propert.iez P.Ud app.lücr,tions of probe.hility be 

introduced in grado five and six. As argued by the conference 

parti.cipanta 1 probability and sta.tistical i..11struction is vital beoo.u.sa 

they supply a natural link between mathematics end the social sciences. 

SU.HH~.RY 

The grade by grade development of elementary school geograpb.y 

should respect Pi!!get 1 s periods of èor.,nitive development. It should 

empb~\size the fundrunental concept.s of geography in a wmner outl:L'led 

by Brl.l!lcr as the fundam011tal structure of a discipline set in a spiral 

cu.rricnlu:m. 

As <'hildren. progress tln-ough Piaget' s levels of k:no·wing, they 

are able to h~~1dle ideas which they may not have experienced. Quebec's 

element .. <try school geography currimùum reflects this progression from 

what a child has experienced to what he imagines when it starts with 

the imrr.ediate surrounding in kindergarten and grade one and OXl.Jands 

to include other continents in grade six. 

Prlmary grade children ara normt:t.lly in Piaget' s preoperational 

thought period and are operating primarily in a topologicaJ. perceptunl 

spaceo Contrary to Piaget, howover, it seems possible for gre.des one to 

tlu:oe ch:Udren to reach a moro mature conceptuc.ù. s:r;a ce if they are 

gh•e:n Stl:!.ta.bla mtJ.terials. Piaget.'a exptn·:ùM::nts, with which gradea one to 

http:parti.cipllnt.S1
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t!u'efl cbD.dl'(::tn bad gt~cu t difflcml t.y 1 1·el1Hd on general ma·t;arlals (modal 

to the ctü.:Ld.rons 1 },:n.{nùedge of a familinr e.rr:a l·lhbn thoy used large 

scal6 s.0rJi>J. photographs of ·Mw ochc:ol a.nd St1rl'OUnding area.. l.fany of the 

obstacles ol'.tlined. by P:i.Ht:;et QB barrj.ng ,young childrcm f1"Jm progressing 

to a. conceptual space, wcre overcome. Snitable material, ln this case, 

aerial phot..:,era.phs, holped the young children reach moro mature spatitù 

co11cepts. 

Action in the iirJnc~diate environrnerd~ continues to be important in 

grades four to aix. Using the homebase as a source of material, grades 

four to Bix students can develop matu..~ mapping skills and appreciate 

simple probr-bilities and statistic::: as a means of solving close to home 

geographic<:tl problema. 'r'h3 use of the homebese area as a source of raw 

de:ba fostera sound h.Etbits of sc:tantific inquiry. 

The acquisition of fu.nùa:men'ii,"il concepts of the new geogre.phy aro 

compl"'ehensibla and irrtereating for elementary school studonts if carefully 

sequenccd tfHlching practices are employed which refiect the natnre of 

hov. children learn. 

http:barrj.ng
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ACTIVI'fiES li'OR Tl!!<~ .trE.I4 GEDGRAPHY 

'l'EAGHDlG Hl ELLNEH'!'ARY SCHUOLS 

thinking have been diJ'Eh .. :ted at t1ei!Cndn::cy or post secondary schoolft. 

by Cole r:.:r1d Beynon. (1970) e They thought tl1at some of the new geography 

concepts, if' suitably p:~.-esen.ted, could easily be tnught to nino and ten 

year old children and 'WOU1d h1deod appeal to their interests and 

experiences., 

Cole nnd Boynon poitlt out tüat geogrepby taught as the acquisition 

of. an. cnc~~·clop<'ci:tc k:1~wle::J.ë{e of plE1ces and prot'l.uots of places bas left 

many- ch1J.d.J.'f.m bvred ~md un:llJ:t;e:.·aB'I.t~d :ln geography. As an antidote, they 

suggest that studies shoald focu.~ on such topica as nmeasurement 11 , 

pla.ces'1 
.. (8oe .::\ppendi::' ~) Sit.uations familiar to British n:î.ne and ten 

yoar v~Uls e.:r:e u.aed to ilJ.nstrate thess ideas. Cole and Beynont most 

oftf•n star\i \.rith situations in a smnll geographie area su.ch· as a school 

dist.rJ~t, e.nrl proceed to successj.vely ln:cger reeiona. This is a 

devckp:n6!J.t. t>fhich i~ ill k6cp:lng with -the progression of yJdening experiences 

which ;retw.g cbUdren ht>.ve" The aspects of the now geography deV<'•loped 
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by Colo and Beynon (1970), should alao bo u.n integral part of' 

elsmentary school geograpby tn Quebec. Ta-king into consideratio11 the 

many ideas inclnded in l1~J!J.{~.;w;Jn.Ji.ç:iO(Q:[;J:'Jrl, the six topics of 

spatializi.ng t.he perception of noigbbourb.ood and urbun area, mastering 

the sklll of classtf'ication, naw dimensions in mapping (hietocrams, 

Venn diagrams), inv0stigation of different patterns of spatial distribution, 

the concept of _p:robt:<.bUity, and network unalysls are developed .. The 

aetivities nhich i'ollo-u are suita.ble for geography instru.ction in 

grades fow: and five, and a.re meant to supplement the exiating progra11We. 

Whlle they ar!":'· sp~cifica.lly direc·~ed at the City of Lnval and envl...ons, 

the exercisos are genera.lly applicable to any urban arca.. 
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SPA'l'IAI.IZWG l'til'~ PEHO.EPTION . 

OF THE UEIGH.BOUF.WXlD AND Tm~ UFŒAN AREA 

Aa a ch:l.ld grows, ht'l buUcla up an Et'ffl.reness of the wor·ld. We a.ll 

carry with us 11m.ental maps 11 (Gould, 19,'74) of aroaa f'am:l.liar to tls. 

Perceptual and behaviom'al geographers ff:)f.)l that an understa:o.ding of 

the wey in which men porc\:!ive their environmont. may at leust help 

expla.in many of' the spatirü pattc::ms of hurnan activity. which have 

boen observed. Geograph1 c:àl studi0s rele.ting psopl~' s perceptions to 

locat,ional decisions of ind.u8tl"i~A3 1 agriculture, and new home areas 

are n'l!l:.erous. (eg .. Saa:-:tnen 1966, Kat·es 1962, Burton 1964, Gould 1966 ) 

Interest~..ng field work can ba done in tho local a.rea by having 

the children explore the concept of a neighbourhood. Jus·t as Lynch (1960) 

was .rbl~ tc r-+.u:.:l.y the d:i.fferent mages which people hava of c city, oo cen 

children identi:t'y the areal extent of their 11action11 or 11social 11 Spi ce. 

In the firBt activity, similar to that of Friedman (1968), by 

keep:ing a record and mapping the:i.r da:l.ly travels for e. week1 children 

are able to estsb11sh the extent of the neighbourhood in which they live1 

work, and play. The neighbourhood cornpilad on the cla.as map is defined aa 

the area frequt.~nted by more t.han ten c1ass members during thG week, The 

number ten is arb:i.trary and etudenta may decide to use another nwnber. 

A comparison of ea.ch atudent 1 s neighbourhood map to the neighbourhood 

identified on the class map can give the cbild the opportunity to participate 

in a aimple percerrtion exercise. (Activity 2) Children qltickly see tha.t 

no two students have mappcd the srune neighbourhood. They might; then be 
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led to considar <Ihy the rssponsca are so different. Ia the nei(:;hbourhcod 

delinaated by a new classma't;o differant !'rom that of a :Jtudent who has 

lived in the area for several years? 'vlhy'l 

By asking parent.s to map tbeir Doc:trù sr.aca (Activ:i.ty 3), children see 

that perceptions of the neighbourhood are different ags.:i.11. Do all the 

parente mark largt-)r neighbourhoods than t.he children ? Hhy? 

In tha last a:œrcise (Activity 4), tho ss.~:~.o technique of racording and 

mapp.ing ia used for the pai·énts 1 jou...vneys to "-~rk. Using this information 

and an aerial photogroph or Laval e.nd Hontrcal, the child can syatially 

represent the urban area in vhich his family lives. 

http:ags.:i.ll


AC'l'IVI'l'Y l ID.E.NTil"YIUG Th"E l.OCJ;I. AH.F..h. 

On a street ma.p of Laval, your tea.chsr will help yon. identify 

your home location. You vrlll also recei:ve olght outline maps of laval. 

Y our job :i.a to record on the lt•np t-1here you travel each de.y.. Y ou 

will use one map for œch day of the t..reek. At the er .. d of the week try 

to f:'h.ade in !OUR lŒIGHBDUR.HOOD based on your jotlrneJiS of the last 

SENon days. Use the ma.p that is left over. 

The da.ily travols ·that you. and your classmates record will be 

put togftther wt+.h your tea.cher' s help on tho class map of Laval cm the 

following d:<~.y. 

At "che end of the week the class cau identify the outer lim.its 

of the neighbou..rhood by joining those places where fe'l<rer tha.n ten 

students visited. 

The area insirle the boundary that you made (whe:re more than ten 

students vj.sited) i.dent1.fies tha NEIGHBOURHOOD used by your OLASS. 

ACTIVITY 2 GOliPk.RlNG tJEIGHBOURtDODS 

Compare YOUR NEIGIIDOURHOOD map to the GLASS mapo Is your neighbourhoon 

larger or smaller tbru1 the one recorded on the clasa map? 

Compare ycur map with those of' your friands. Ara they the same? Whl? 

ACTIVITY 3 COMPARHiG NEIGHBOUIUiOODS WI'l'H YOUR PARENTS 

On an outline ma.p of Laval, ask your parents to sketch what they 

consider to be the neighbourbood in which they live. Is your parents' 

map the same as tho one you made? Why7 Were thora areaa outaid~J of Laval 

that your parents wanted to inelude in the ir neiehbourhood but couldn' t? 
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AOTllTITY 4 IDEHTIFIDfG '.fHE UHJ3~i!f AH.EA 

It~ this e:x:erc:i.aa, yom: job is t.o ;::.ck your parents where they "'·ork 

and what routa they follo1.,r to get thcr.re. On the outline map of Le.val 

and Montreal given t.o you, help your parents mark the e.pproxiL1ate 

locat:ton of tncir work place. On the bnck of tht=~ I:.iap write the address 

of the company or fae·tory .. 

The work places which you atld your classmates record hdividually 

will be compiled on tho olass ma.p of Lu\"Ul and Hontreal. 

rJsing an aar:tal photograph of Laval and !fo;.1treal mark on the class 

map any othe:r· built up areas l.'hero no clnss parents work or live. 

You have new ident:tfied the UF.B.AU AREJ1. of t-lhich your fa.mily is a part. 

Coopare the urban area on the class map with a map showicg the 

c bounda.ries of Montreal and Le.Yal .. Are 1~hs areas of the two rnaps tha same? 

1-ihich ms.p bea·~ decscribes the urban area ],n which your .family lives? 

http:exercl.aG
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c MAS'l'lJ:RIUG THE 8Kll.L 0~"' OI.J\SSD'ICATTON 

The ability to clasaify :i s an i~portant skill which once ncquired 

helps geographers rueke eood sciontific u::w of' thoir obsen'tltions. Cnee 

a. geogrs.pher haa collected hia :l.nformat . .:ton, classification aids him 

in reax':ranging his data to suit the pu.rpose of hia investigation .. 

Quantitative geogrophy etudies of t,he distributions cf' variorts phenomena 

(eg .. population, tl''ee apecias) are only postJ:ible after the ra:r.r dat'.". 

has besn classified. Classification o.lloi{f.l ua to see patterns ·~ht\t are 

much mora dif'ficult to discern from the raw data alono. Gould (1974) 

11 A fundw:nent;s.l aspect of most scientific work ir. the ati.~e'llpt 
to order and explctiu a set of experiE,nces that i!JiiY initially 
appe:1.r unique by extracting from them their corumon charactor.:i.stics., 
Thin is ·..;.b.y t.he act of clu.ssiflc.e.ti.on la one of tho mof.r~ bs.sic an:l 
scicntifü; ilumc;,;;.t proceà.UJ.'ua~ it involvas puii'Ung unique obje~tFS 
together, into conveniently sim1lsr groups." (p. 51- ;z) 

Teache~s are probably farnj~isr with the prin1ary grade readir.g 

exarcises which require children to l'earrange new vocnbulB.l"y undor 

given hcadillgSo 

eg. be:ach, rush, much, trv.ah, bra.nch, brush, rea.ch, and crash 
ean be rearrcnged aa follows, 

\>lords ending withs 

Such exercises are real~y nsking pupils to order the w1ique objecta 

(in this case words) according to a particular classiflcation schema. 

Field \YOrk in geogra.phy at the grade fotu~ or five level can also involve 

studenta in more mature classification exeroiseso 

Asking childron to clase:iîy words U·ctiv·ity 5), omphesize.s tbat the:ro 

http:cl&.ssifi.c�e.t1.on
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are ms.ny dl:t'i"erent ways of clasaii'ying information. li'enton (1966) uses 

this ex€1rd.se to introduce the ides of classification t.o hitltory stud.ents. 

It re:inforcea tho f'act tba;t; the <-~aasifica.tion schema you decide to uo.e 

mu.at suit your t:-.a:t'ticular purpoEJe. In activity 6, a geographica.l situa.tlon 

is uaed. After obselYing mnny different land uses on the l>'B.Y to nchool$ 

the children are asked to form no more than five classes of le.nd use. Thcn 

using their oun classificat:i.on syct('~m, they can be sent into the field 

to ma p the land uses of a selectoo arca .. 

http:cla.ssificat:i.on
http:eX�lrd.se
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JJ.CTIVITY 5 lUT''l'lUG w::mr.,'3 INTO GI~UI'S 

O.fton we find it eo.ai<:>r to ar:t'flng~ th:l.ngs in groups .. For e:.œJùple, in 

gym cle..sa the students are divided :!.ntc groups or teams :ln order to run 

rele.y raceG .. ThG f'ollowlng words hava ba~:n groupod according t.o the munbf:!r 

of ayllabloa they have .. 

sha.rk 
cat 
gro·.1ae 
bass 
pike 

tuna 
tu..rkey 
eagle 
rab bit 
condor 
ost;:rich 
lion 
aquir:r•el 

1J;res SyJ.labill 

elephant 

Think of anothsr vay to arrange these wo1'de in groups by making up 

your own. clas f.i:tfica.tion system. 

AC1'IVITY 6 lliVES1'IG.A'l'lllG THE LJlJ."D USES lli THE NEIGHBOURHOOD 

When yoll tra.vel to and from school, you probably see land being 

used in many different ways. In your notebook, record all the different 

land usas tr~t you see. 

Can you t::ort these land uses into groups or CLASSES? For exa.mple, 

you may grc.up a.ll of the different. gasoline companies into one GLASS 

called GAS STATIONS,. 

Try to group the land uses you record into NO MJRE Tli.AN FIVE CLASSES. 

l. • 2. 3. . ~ ....... 4o s • 

~~ a.) a) a) a) 

:~ b) ~~ o) 
d) 



c 

Follow:l.ng the land claf;lsif:tcation yeu. wade, 'map the land uaos 

on Ste. Rose Blvd. beginninu at Autorcut.a 1.) and fin'ishing at rue 

St. Judes.. Choose different colours to rApreBent each GLASS of 

land use. 

49. 
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NEW D ll{l!:NS IO!fS IN MAPPING 

Mapping i.n geography ia most often aasociated vith putting 

a symbol on a map to represe.ut senne ob.Ject or event from the real 

world. Uowever, mapping in geogra;pey hD.s ts.ken on new dimensions 

51. 

wi.th the recent emphaais on qtta."ltification. Many of the 11nev mapping 

forms 11 being use.d in geograpr .. y today really have their roots in 

matb.emutics. Tabl"-O., matrict•s, d.iagrams, graphs (espacially histogratils 

and scattargrarns), and set notation are all acceptable mathematical 

techniques for recording information but it is only recently tha.t 

geograpt1ers have begun to use than. Whan geographers became intsreated 

in analyzing spatial patterns of objects they vere faced vith th;J 

problP.m of handling their informat.ion in an efficient and precise wa.y. 

'l'hey realized that the varlous mathematical forme offered the most 

eoonomical medium for storing gaographical data. 

The videspread use of "new mathematics" bas meant that 

chUdren as young as six years are learning. about set theory and 

using Venn diagrams. Because of the new emphasis on ways of handling 

and thinking about geographieal data, coupled with the entry of new 

mathem{itics in elementary school curriculums, it is important that 

young geographers Le made avare of the interesting and use.ful conneetion 

·which exists betw~en the two subjects. 

Field work given to children often requires them to colleet data. 

Collecting population information (Activity 7), gives ch:Udrén the 

opportunity to record geographical data in a table. Uaing the same 

ElJUCAJION LlBtiARY 
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52. 
information, chlldre11 c.:an ea.sily trruHJform tho ir· data. into a histogram. 

(Activi.ty 8) Thoy are already fœuilisr wi'iih form:ing classes (Activitias 

5 and 6) and probably huve m::tde many bar graphs in mathematios. The 

bistogram they create ia roally just a com.bination of theae tw skills. 

The ntUity of the histog:rrun in geography :ts great., Abler, Adems, and 

Gould (1971) point out that explaining wl~ spatial distributions are 

etruetured the wa.y th3y are is the found&.tion of geographie study .. 

A distribution is aimply the frequency wit.h which a phenomenon occurs in 

space and we can uae hiRtograms to describa these distributions. 

Scattergrama are useful for graphically. showing the reiationsh1.p 

between two different phenomenao They have.beon o~itted here 

because their usa really requires an understanding of regression 

lines which is beyond the capabilities of elementary scr.col students. 

Activity 9 allows the children to observe th.at the shape of 

histograms can ebange. It is import&nt for children to realize 

that the nature of all distributions depends on the scale at which 

we observe. If we use small divisions (or classes) we produce a 

different histogram than if we use larger ones. 

Working with 5ats ie a part ot moet mathematica programmes 

today, but it ca.n be useful and fun in geographical situations too. 

Using a presence/absence table and a Vetùï diagram the children are 

encouraged to make locational decisions baaed on the information 

given. (Activ:i.ty 10) 'l'his oxerciae is modelled on one crea.ted by 

Cole and Deynon (1970) for a British situation. Teachers might 

find it profitable to diacu3s the merit3 of using a Venn diagram 

compnred to a table for answcring corta:in types of queetiona. 

http:Activ:i.ty
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ACTIVITY 7 Ih'VESTIGATDm THB POPULA1'IOU OF THE UEIGHBOURHOOD 

You are to viait each house on the Rtr~et which you are assigned. 

Politely ask how many people live in the houoe. Record the information 

in table form --
ADDH.ESS NUl-illER 01<' PERSONS LIVmG Il~ THE HOUSE 

1 2 3 4 5 6 7 8 
or more 

3642 Edgar Street x 3m-----· ~-------·------------ ~-- '-• Edgar Street x 

' t 
1 

-

1 

Find the average femlly size for your sample street. You can do 

this by adding up the number of parsons living on your sample street. 

Divide this total by the number of homes you visited. What is the ave:&:"U.ge 

family size for your sample? How many familias did you visit which 

are larger than the average? How many famil1.es did you visit lrhich 

are smaller than the average? 

http:famil1.8s
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ACTIVI1'Y 8 CONTThTOING OUR IHVl!..'S~~IGA11lON 01!' 'rl!E NEIGHUOURHOOD POPULA1'ION 

Of.'ten we wa.nt to know how ma:oy h0t1J:les have 1 or. 2 people, 3 or 4 

or 5 people, and so on. We con do ·th:ts vary eE:lsily by setti11g up 

classes of f.'amily size. I<'rom your aamplo count the number of famHies 

which colùd join each of the following classes. 

-- _, 
GLASS A CLAC~ B GLASS C 

1 or 2 paoplo 3,4, or 5 people 6 or more people 
-·- -

Toùil= •Total= Total= 

--
Make a grapb of your resulta. This g:caph is know:n as a HISTOGRAM. 

l4 ~-

12 ----
10 

8 
NUNBER OF 
FAMILIES 6 

4 

2 

0 
GLASS A GLASS B GLASS C 

Whioh class bas the most members? the least? 

c 
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ACTIVITY 9 PUT1'UIG NU~1BERS INTO GROUPS 

Our government likes to koep a 'record of how many people 

(population) live in differont o.reas of Ctmada. Each province 

15 divided into different ru·eaJ:i callE'd OOUNTIES. Rere is a map 

of soma .of the oounties aroun.d Laval and Montreal. 'l'he population 

of each county a.e reported in 1971 is in brackets .. 

It is often more nsefu.l to knov ho;J many counties have a 

population of lasa than 20,000, betveen 201 000 ru1d 40,000, and 

more than 40,000. We can show this ·very easily by setting up 

OLASSF..S or groups of differeht popul<âtion sizes. Pu.t each county 

into the correct class according to its population and then m!lke 

a HJETOGRAM of your results. 

F
·-··~ , ..... _ 

CL.t.SS l 
20 _.,000 people 

r 
t 

• 

CLASS 2 
20,000 ·to 
40,000 people 

• • 

CLASS 3 
:> 40,000 people 

How many oountiea are there in each ela sa? 

Whioh claas has the moat countiee? the least? 

Make a new classification system with FOUR CLASSES this time, 

and make a HISTOGRAH ôf your resulta. What bappens to the shape of the 

HISTOGRAI-1: when the number of classes is increased? 
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ACl'IVITY 10 IlNESTIGATING A SE'l' OF FIVE LNîRil'lTIMl VIIJ.,AGES 

Here ara five villages which cru:1 he found in the Laurentia.ns, 

northvest of Hontrea.l. Each village offers some services. In the table 

below, a 1 meane the village has the service at tbe top of the column~ 

0 means it does not. 

VlLL.AGE CHURCH GHOCBRY STORE f{)ST OFl•' ICE - --1-· - -· 
Arundel 1 l 

1 1 
Brow-nsburg l 1 1 lt 
Lo.keview 1 , 1 '1 0 
Lost Eiver 0 1 c 
Pine Hill 0 1 0 

i>lh1.ch two villages have exactly the seme services? 

Which eervice do ali the villages offer? 

Which service do none of the villages offer? 

GARJ~GE THEATRE 

1 0 
]. 0 
1 0 
0 0 
0 0 

The information about which vLllages have post offices and garages 

can be put in diagrsm form. 

c 
tost 
River 

~ ' 
1 ' 

1 Arundel \ Pine Hill 
Brownsbur 

• 
\ D 
' / -- ., 

Subset A includes the villa.ges having a post office. 
Subset B 1ncludes the villages having a garage. 
Subset C includes the villages which DO NOT HAVE a 

post office OR a garage. 
How would you describe the members of Subset D? 

Mr. Boyd wnntn to live in a village whioh has a post office and a ga.:rage. 
~ihich ·villages have both? 

Mr. Seale wv.nt~J to live in a. village which bas a post office -OR 
a gel'S.f!,O OR both. Which villages could he chooae? 

l1::· •. Mrun~; WEmti3 to live in a village \-ihlah haa NO poet office or garage., 
L":l whioh vHlogoEt can hl1 live? 

http:i>/h1.ch


c .. 
IDENTIFYil~G DIFE'EREN'I' PATTERNS OF SPATIAL DISTRIDUTION 

A map is valuable for recording the observed occurrences of a 

phenomenon. l'l'ben a geographer says tha.t ho is studying the spati.al 

pe.ttern of a psrtioular phenomenon he ia in fnct trying to find out 

if there is any order to the spadng of the locat.ions of the activity 

in question. At a descri.ptive leval, spatial patterns can ba · 

identified as clustered (ef\ch occttrrence of a phenomenon is located 

around a point) 1 random (each occu.:.-rence of a phenomenon ia located 

haphazardly), or reguler (each occurrence of a phenomenon is located 

equidistant fl'Oïn the otbers). Quantitative methods are used (eg. 

nearest neighbour a.nalyr'!is) which assigna nume:t'ical v&lues to 

clustered, r!tndo!Il, and regUler pa.ttel"!ls. 

Complete Regtù.arii:iy 

Complete llandom 

Linear Clnstcrj,ng 
Absoluts Clustering 

1.0 

0.2.3 
0 

(Source: Qgantitativ~ M~thQd§ 
An .. ARJlroaoh to ..ê.<Hcio-Eco2fic Ge2g111:.t2J.u 
Tidewell and Barker,p • .34 

Central Place Theory allows geographers to investigate the spacing 

and size of settlements. 

While geographers are concerned vith describing spatial patterns, 

thE!y realizo that auy one pattern at any particular time is merely 

a atatic representation ot a dynemia situation. Their second concern 

is to id.entify the proeesa~s at work which created the pattern 
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they are soeing. Abler, Adaill:::J 1 and Go11ld {1971) ·make .the distinction 

as follows, 

11 It is not the distribu.tions thernaelvea which excite geographers, 
but rather the fa. ct that distributions vary ;in pattern and 
intensity from place to place. When wo observe something at one 
location but not at e.nother, or when we note that densities 
of occurrence Vltry 1 ua .i.mmediately begln to ask why this 
variation occurs. 11 (p. 56 and 58) 

Thare are many patterns of flpatial distributions fou.nd in an 

urbsn ares. "'hich children ce..n investigat.e. Initia.lly 1 . exorcises 

should instruct the students in the use of the term.s clustered, random, 

and regul~Jr. The exercise involving the spacing of children on a 

lin'l (Cole and Beynon~ 1970) :ts espl:tfd~lly good for this purpose. (Fig.5) 

Activitias 11 through 14 ask the children to plot the locations of 

va.rious phenomen.a (community services., commarcial establishments, 

:lnduetri?s) n.nd to des,~ribs th.~ pstterns 1<1hich they create. Each 

cl1ild is intended to help. complete only one of the distributions. 

ltlhen they are finished, valuable clasa discussion can centre upon 

comparing the dif'ferent patterns which they see. In reference to the 

fire and police station patterns, children can be asked why they think 

these services are located where they are. Are all areas being served 

equ.a.Uy well? A new home building project has been approved by the city 

acd 1000 new homes will be built in a certain location (eg. Joliburg 

in Laval). The city wants to build a new police station. Can you 

emggost a good location for it'l Answers to questions auch aa these can 

direct discussion to the fa.ct tha.t pa.tterne change. Talking about 

why the shopping centres and industries are loeated where they are, 

http:discussi.on


c 
c.nn lea.d childron to conai.d.3r th .. , connoction botwean locations ar.~.d 

transportation networks. If ir;t.~rost is b.:tgh, the students may 

suggeat oth~ll' phenomen~. to be stud:l.edo 

60. 
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Figure 5 61. 

EVEN SPA Cl NG 
Row 1 

~~~~·-4'~,----~~~~~-m 

Row2 

ttfhf' 
Row3 

GROUP C 

Scale 
3 0 3 
L...l 1 1 1 ! 1 

SPACED ANYHOW (RANDOMLY) 

A B 

ti~ ~'t~ft Il:'? §f Jj ;") • • 

}~ '{ JJ[ r 
SPACED IN GROUPS (CLUSTERS) 

6 
1 

GROUP D GROUPE 

9 12 Fe et à 2 
1 1 1 1 1 1 

3 4 Metres ,_____....._,___,__---L-._....J 

Arranging Things on Linas 

(Source: Ifew Wl'!Xs in Geogre,~ 
Book 2, Cole and Beynon,p.5 



J~CTIVITY 11 lHVESTIGl'.TTIIG 1'}Œ LOGf,'I'IOi•J3 OF .FifŒ S'l'ATIONS TI-l LAV PL 

If a firo broke OLït ut your horne• you \fOtüd expect tho fire 

trucks to coms quickly, wouldn 1t you? Do you k."10Y where the noarast 

fire station is locat.ed? 

Here is a list of ail the f:tre stations ln Laval. Plot the 

locati.on of e!l.e;h fire station on the map you have been eiven. 

Administration Centre 
and Sta:l:.ion 

Sto.tivn No .. l 

Station No,:? 

}!"aureville 

Pont Viau. 

725 l1ontee l•klntrougeau 

55A Boul, des Laurentides 

2 Place Souvenir at Chomedey Blvd. 

Station No.,J s.t. V:i.nCOi.J.t de Paul ~ill. st. Etienne 

Station No •. {. Ste. Dor..?thee 950 Boul. Ho tel-de-V ille 

Station !~o .. 5 · St,. Francolf! 6645 Boul .. d'Argenson 

Station No.6 Lavàl Onost 2392 35 Avenue at Sto P.ose Blvd. 

Station No.7 Auteuil 6200 Boul. des Laurentides 

Station !~o .. S Ste. Rose 216 Boul. St. Rose 

Station l~o.9 Vimont 1661 Boul. des Laurentides 

Station No.l2 llea Laval .342 Cham in de Tour 

Measura the distances botween the stations on your map~ Are all 

the distances approximately the same? 

If you ha.d to deacribe the pattarn of these locations on the map, 

which of the following \..'O:tde would you choose'? 

scattorod elustered 

http:locat.ed
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AC'l'IVITY 12 lJNF.:STIGATHJG 'rtm J.,OCfü'IOJ·lS 1W POI,ICE STA1'IONS IN Ll~VAL 

Ofton ym.1 see the police patt\)ll:ing on your street mnking s11rn 

that your oh~oet is 3aft~ .. Do you knot-I ·r~llera you.r local police sta:ttlon 

is loca.ted? 

Haro ~-s a list of tho police stations ill Laval. Plot the location 

of. each police station on the ma.p you have beer~ given. 

Sta.. Dorothea 

Chomedey 

Pont ViA.tl 

St. Francois 

965 Bou]. Hoi~el-de-V ille 

560 2 Street 

55 Boulo des WUl'ent:Ldes 

6645 Doul .. d'Argeuso11 

Measure the distances betwean the stations on ycur mr.:.p~ Are the 

distancee all approx:!.ma.tely the sa,l'le't 

If you h"J.d to desc:ribe the pa.ttern of these locations on the 

me.:p, \illich of the f'ollowi:ng words would you choose? 

evenly apaced scatter~d elustered 

http:sts:tU.on
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.ACl'IVI'l'Y 1.3 DNESTIGl!.TlNG THE LOCATiœJS OI!' L/\1\GE SF.OPPmG CENTHF.S Di lAVAL 

Hany of yol1r frun.Uies vlsit Carrefour Laval to shop .. 

Here is a l:i.st of the locations of large shopping centres in 

Laval. Plot tho locations C·f theso centNHJ on the map you have been given., 

Carrefour" La-v1ü 
{SteL~berg Beaucoup) 

Centre 2000 L~val 
(Hype:r'lllarche) 

Cor.tre Laval 
(Th~ Bay) 

Centre Du vernay 
{Bonimart) 

Galeries PapL~eau 
(K Hart) 

JOOJ Le Carrefour (at the intersection of 
Hwyo 4.40 ard Autorou:la.i des I.aurentides) 

3195 St., Jtlr::1rtin Blvdo West (at the inte:r.sect:Ww 
of St .. i·fartin Blvd. an.d !1.\B.rois Blvd.G) 

1600 La Corbusier (at the inta1·secrliion of 
St. Martin Blvd. and Le Corbusie!·) 

3100 de la Conco~de (at the intersection 
of de la Concorde and De Callier.9s) 

1950 de la Concorde (at t.he intersect.ion 
of de la Concorde and rue J .,J .Joubert) 

If you had to describe the pattern of these locations on tho map, 

which of the following wrds wuld yeu choose? 

evenly spaced scattered clustered 

Cc1.11 you think of e:ny f'l:-)asons why these shopp:i.ng oentrea are 

located whore they are1 

http:shoppj.ng
http:Callier.9s


6;. 
ACTIVI'l'Y 14 INVE51'J.GATING '!'Im LeGATIONS OF' SOME INDUS'rRIE:> IN LAVAL. 

Hera is a list of' aome iudustr:J.en 1ûd.ch decidad to "set tlp ahopti 

in Laval .. Plot th9 location of each on the ma.p you have been gi.veno 

Pacifie Steel Inco 

Hunter Douglas 
Conetruction ~~terials 
Division 

Provieo \,Yarahouse 

North Arnerican 
Food Equipment 

Pierrette Dairy 

Marshall Steel 

Jù.can Alwllinum 

Primo Italian Food 
Products 

Zenith Corporation 

Uni-Chem Paints 

8!,5 Munck Blv-d .. 

2.300 Francis-HOI.lge Avem1e at the corner of 
Cu.."lard St •. 

2700 Frru1cis~·Hodga Avenue (noxt to Hunter Dougle.s) 

2300 Industrlal Blvd. at the corner of Cunard St., 

St •. Martin Blvd,. et the corner or: Industriel Bl·vtl •. 

Marsh:::ül St. a.t the corner of Fortin St. 

2000 Forti..'l St .. at the cerner of Lippmann St. 

2345 Francis-Hodge Avenue near Hi~· 440 

St. Hartin Blvd. at the corner of Industriel 
Blvd. 

Fortin Sto at the corner of Place Sauve 

If' you bad to describe the pattern of these locations on the 

map, u!.lioh of the following words would you choose? 

evenly epe.ce~ acattared clustered 

Can you thin!.: of ar11 reason which helps explain the pattérn 

you. fou.."ld? 

http:llh:l.ch
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67. 

THE CONCEPT OF.' PHOBABILI'fY - AN IN1'HODUCTION 

A etatistician thinks of probubility as the proportion of 

times an event will vccur if the experi1nent or aituation related 

to the event is repeated indefinitely, (BOlland, 1976) Based on 

~ .• J2r~g,;:;t grou.nds,. out of' one hundred experimente, it would be expected 

tbat the event would occur npprox:Lmately sixty aix times. In 

geography 1 we usually deal wlth a. sar11ple distribution of a phenomenon 

because it is often impossible to coll3ct data for every occurrence 

of tbat pa1•ticuJ.ar phcnomenon. Hany pr-obability teate (eg. Poisson 

and Binomial dist!'ibution testa, F test, and Chi aquare test ) 

can be used to id.e!ltlf) the natltre cf the geographical ssmple 

distribution in question"' Thase pxocodures allo-vr us to dete!'llline 

it the 8ample cUstributi<.m :i.s a rondom one ( ie. unbiased) or not. 

The establishment of the validity of the collected data is an 

impcn·tant p:t'el'equisii.ie to hypotheais testing in geographical 

On a more practicnl level, the bazarda of nooding are an 

enviror.tmental event whioh geographers are studying. Oespite m:Ulions 

of dollrl.ra spent i..1'l the United States on flood control, damage dona . . 

by flood.a hae n?t diminiahed. Why is this ao? Ablez-, Adams,. and 

Gould (19'71), poi.."lt out that flood control projects ara uaually 

built to deal with average conditions and cannot handle the horrible 

flood which probe.bility distribution tells us \<Till occur, once in 

say avery fifty years .. Snowstorms are a. woather situation familiar 
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to Montrealers. Snow remo·val budgetB aro ùa.aed on the probnbillty 

that we will experience a win·!ier of twerage anowfall,. t<le a.ll know 

what bappens when a largcr th&n average winter snowfall occurs. 

Snow removal budgeta are cxhuusted SOVl'lro.l l:lnowsto:rms before the 

end of winter. 

Many of our daily decisions are based on the concept of 

probab3~ity. If it will most likely rain today, I shall take my 

umbrella to school. If t.he air con·trollers are not likely to go 

on st~ike, I st~ll fly to Vancouver next Wedn~sday. What are the 

ohenc:Oi:J of winn:t.ng in Loto· Canada? These aro all expressions 

of probability in different fol~S. It ia impo~tant t~t children 

have some understanding of the concept of probability which is a 

part or theh~ daily lives. 

Unhappily, for some Laval familias, spring flooding forces 

them to vacate their homes 1 but this turn of events provides an 

excellent gepgràphieal situation for teach.ing the concept of 

probability. 

Before doing this,_;bowever, the basic notation f'or expreasing 

probabilities must be taughto In reoording a proba.bility, two 

numbe:ra are usedo One number indice.tes all the possible outeomes, 

. and the other indic.ates the probability that a particular event 

(or events) will cccur. (eg. When rolling a die, the probability 

of rolling a four is l out of 6 or 1/6 of all poasible outcomes) 

Activitieâ 15 end 16 aim to introduco the idea of probability to the 

atudenta. Using colua and dice, H<:~y (1971) created these and other 

68. 



0 

-..... 

e:Korcisea for :lntroducing probabllity t-~) ~lementary grade pupils. 

Several lessons may ba required to reinforcc the concept befors 

investigating the flood situation in LavaL.(Activity 17) 



the dice and cross out the dot on the lat.tica that showt> the. 

numbers on the- t-w'O dice. li'or example, if the red die shot.rs 5 and 

the white die shows 3 you would cross out the pojnt (5.r.3) on tho lattica. 

C Roll the dico fiv& more tirJ.es t-~.nd c.rosa out y0ur r~sults on the lattiOih 

H<~•• mauy different results can you have Hhen you roll the two dice? 

How mnny d:l.fferent ways can yo1.1. roll a '7 with the tuo dice? (Tha 

n.umber on the red die plue the ntunber on the white die must 

equel 7.} Uae the lattice below to help you. 

h • ·, t ' .. 

5 , .. • • 
WHI'I'E 
DIE 4 • • • 

3 • , 
' 

z 
·/ • 1 

.._,.. ___ ,... ___ .._~-.---------
3 s RED DIE 

EDUCATION LIBRARY 



What is your chance (probabilit;y) of roll:lng a 7 ·With the two 

dies? (Hint: compare your ch~rwea of rolling a 7 to all the 

re sul ts possible' when you roll twù diceo) 

Record your answc1rs f'or th1;1 other nlUllbc::ra io the chart balow. 

The PPU.1BABII.I1'Y of rolling a 7. when yeu roll tl-ro dico ia • 

Il Il 1! " Il 3 Il Il Il Il tt tt ---<) 
4 ---· 
; ---· 
6 ---· 
7 ---· 
8 ----·· 
9 ---· 
10 ---· 
11 ---·· 
12 ---· 

71. 
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ACTlVITY 16 JPtiPPllW A COIJ:i 

Using a coin and a die, onswer the following questions. 

How mar.t,V d:Lf.ferent resulto cs.n you h1"1Ve t1hen you flip a coin 

and roll a dlG? (Draw a lattice showL"1g all possible outcomes.) 

Wba.t. is lhe pl\.îbability of rolling an even nuruber and gett.:U1e 

heacls when you throw a die a.'ld a coin? 

'I<That is the probability of' rolling a 3 and getting t~dls? 

Using tw coins, nnswer the following qu~stiona. 

What is tbt~ probe.bility of tossing a heed and a taU? 

What is the p!"..)be.bility of tossing 2 heads? 

What is tha probability of tossing two ta il a? 

la your chance of tossi11g 2 hea1ls (or 2 talle) greater 

or lees than tossing a head and a tail? 

72. 
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c ACTlVITY 17 I.NVESTIGATING FIDOD CONDITJOr-!S IN 'l'IlE FABRE:VII.LE 
SEDTOll OF l.JlVAl; 

Every spring, aome Lavil familias are forced to leave their 

homes because they are floodod with wa:t,er .. The follouing maps show 

the flood conditions in tho E'ot>reville. noct.or of Laval for the 

past sev;en years. The shnded areas aho'W ·the land which was flooded. 

Using the maps1 fill iir the folJm-ring t.able. ?ut 0 if the point 

ia r~t floodcdo Put 1 if th~ pojnt is flooded. 

Flood 
Yea!' 

1971 

1972 

197.3 

1974 
1975 

1976 

1977 
TOT .. t;L 

Points on the Hap 

·"'---]l4 c 
D li: li' 

... ,. 
' t 

1 
1 - l' 

-~- ..._...._~-

B-· --

--r 

~c -·---- ------ r--· 

f==.o..-.::I . - f=- ·-·- ··- . = 

Baeed on the inf.'orootion you collected :l..n the table, answei' the 

following quasti~nso 

Which points have the .greatest proba.bllity of being flooded? 

Which poiu.t ha.s the leest probability or being f'loodad? 

Rt}ctmtly a new h.Jtœe w'&S built beaide Point D. :::'he man who 

bouehtr it uska you. if he i.s sara from f.loods. W'hat \..rou.ld you tol1 him? 

Land n~Jxt to Point A is :f'or sale. The po:r·oon who owns it complaina 

to you. that r.;.o one is i."lterested in bu.y:l .. ng it. Gan you. think of a reason wby? 

Suppos6 yc1u "t.rere moving into ·this nrea, at \-rhat location would you 

ch(JOne tc li·u-e now that you kn()w abou.t t.he flood situation? 

http:FABRE:VIl.LE
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THE US!!~ 01" YIAPS WD.'HOU'l' SCALES 

Kanaky (1963) definea a notwork as a set of geographie locations 

interconnected in a system by a number of routes. Networks are used 

by pbyaical geographera to study dralllege basins (Horton,l945)~ 

and by huroan geographere to study transportation net~rorka 

(G~rison, 1960)9 It is vsluable to spend soma time in geograp~v 

studying networks because they :f'ocus on how a spatial structure 

functions as a system. The study of net'trorks helps dovelop an 

appreciation and underatanding of order in the landscape. 

Ambrose (1969), argues for the i.."lclusion of network otudy a.t an 

early stage of geographical· educa:tio11 ·uhen he says, 

11 If the concept of a network ia introduced at an early stage 
of tra.jning, using very simple exa.mples, the task of. 
unrier!cJt..e.nr1:L'lg progrr;:~sr.t,rely more dif:ti~alt techniques of 
network analysis becon~es that much easier." (p.2136) 

The etuày of a network using a topographicel map1 may be 

tedious beca.use it includes information which ia not needed and may 

in fact confuse the student. Topological transformations, or graphs 

using ljnes for routes and vertices for the intersection of routes, 

are easiar to manipulate. Probably the topological map most familia.r 

to Montreclera is the one poa·hed in each subway car of the Metro 

wbich shows i.Jhe different sub1·.'fi.Y l:tnes a.nd transfer pointa. :Aotivity 18 

uses the Montreal subway system as a simple introduction to networks 

·for ch:Udren. TJsing loce..l buB routes of w~atorn Lava.l, activity 19 

eonsi.ders a znore di:•ta.iled network and introduces the idea of a 

nmnorlcally assigned most acceGsible location. In topological terme, 

the moot central place is the plac~ with the lowe&t a.asocia.ted number. 
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ACTIVI'l'Y 18 LOOKING AT ·rHE SUD'tiAY I.nn::s IN l1DNTREAL 

Jmswer the following questions usine' tho dinnram of Hontrea.l's 

subwuy linas t<Thich yon WOI'e g:tveu .. 

l. llow ma11.y different subway lines ma.ke up Hontreal 1 s sub1vay system? 

2. In orde1· to travel from Henri Bourassa to Crrimazie statiort, 

is it necessary to chanee subway lines? :F'rom Sauve to Bonaventura? 

From F'ronten~c to Pee1•ç 

3. In ordor to travel from Beaubien to Atwater station, is it 

necossary to chsnge subway lines? From Jean Talon to Viau.? 

From Longu~mn to Atr;a ter? 

4. 1~hich station c~.n be rea.ched vlithou.t any t.ransfers (changes) no 

matter which sub-vmy lina you travel? Wc call this station the 

!':DST J\C~GfS,SIDLE one becauoc it is ·the~ oasi.:.st ons to reach. 

5 .. The City of lY1ontreal is planning to extend subway lines 1 and 2 

and to ~dd a new lina ca.ll.ed lina 5~ Look a.t tha map taken 

from The Hont,reaJ. Sta.r to sea vhore th&oe new lines 1Y"Ul go. 

Try to draw your own diagr~.m ;.rhich will include theso new additions. 

You may add to the diagram you were given or make a completely 

different one. 

c 
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ACTlVITY 19 ANALYZING 'l'liE BUS ROUTES IN THlï; WESTERN PAHT OJ.i' LAVAL 

'l'ha map on the next pagv shows the bu.s routas in the western 

part of Laval. A scale is not used on thi:3 n1ap because we are 

roally interested in how tho rou·lj(1S join to mako a transportation 

network,. not how long the routeEJ are. 

In the chart belO'V, record the number of bus trani3fers you h."l.ve 

to maks in order to arrive at your dastb;ation- (A tra~sfer point 

is count:ild ONLY Il'' YOU CHJ~WE DIIŒCTIOU.) 

--

87. 

'l'O ~ T\-":in Western Pierre 

FROM"-..., 

• Met.ro 

Oaks Twin 
Sch ool 

Cit ·y Hall 

Laval Yeste:ttn 
High Sc hool 

Centre Laval 

Jar:crte Pierre I 
Sch:'!ol 

Car ·retour 

:n TOTAL NUMl3f 
0~"' TP..ANSFF..;ItS ....._ ___ _ 

Oiks Ci tv Laval Centre 
Hetro School · 1JA ri H. Sc.hoo: L.r.;,r~1 

.. ..-....---...-.. ~---~··-

-

Wh1.ch locat;ion l'(~qnires the 1argest total number of transfera? 

La porte 
~,...hno1 

~Thich location can be reached from the ether six places with the !east 
nurnber of transfers? We call this place which csn be reached the 
easiest the MOST ACCESSIBLE PLACl:~ IN THE NETWRK .. 

Is it sensible to you that this place should be the most accessible? Why2 

Carre-
? ...... , .. "1"' 



() () 0 

LrwinOaks Schoo\ 
if 
'0 

...0 

Possib\e Transfer Points · e 

W'erle,m Laval 
Hijh ScJlool 

e-

Il\ ~Carrefour Laval 

BUS RO.UT.ES IN WESTERN LAVA:L 

Henri Bourassa 
Metro Station 

{r.,l. 
~ .. 

1 
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CONTEETS OF 
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•1. Xeasurbg .,.. 2 dimensions 
~ " 2. Go~rd:L."la.tes - on a Cartesian ?lane 

*3rd dimension of height is intro­
duce:l 

3. Sy:mbols a.'I'J.d 1fan Reading 
*final exercise is cumulative 

· 4. J OiU'ne:zs 

5 .. 

straight vs. crooked 
dato:1rs 
air dista~oe vs. land distance 

* Skill of recording and reading 
jcurnay distances or obstacles in 

fom is 5..ntrod~lc8d .. 

over which journeys 
• 

int-a:::-r!l ptir:.g netvorks 
r.:-n:/:::~:: in a net""ork 

E:S 

, . d \l!.".any-r.o-one correspon ence va. 
cne-t.:::.--vne co:::respondence.) 
- 1Jstwcrk developme:nt in time 

*Skill of rscording absence or 
p::-eeenco of linke "b<2ltween tm.rns 
(nodes) in t::tble form is intro­
duced. 

6.. - On a ma.p, the lar<Zer the 
sce.le, the rt,cre deteil, bu.t a 
SEaller a~ea is covered. 

7., ~.§ 

(.) 

LOGi~ 

1
----------· 

School sr.::>U1ld 

Classroom 

::.N"-'Jl. ,jo. 

DIST1\!~T ·------------------------------

Hclidey Destinations 

Town Na.ps 

Windpwnps 'l'ractors, Roads, Railways, Woods, Parks, Settlements 

School buildLllg 
School ground 

Shopping mall Inter-continental journeys. 
Phyaical land barriers vs. 
use of Suez Canal or .Panama C. 

Lendslides ws.shed out Bridges etc. w'hich int~rrup·t road net1.rorks 
B:r·itish tc~rns San Francisco, U.s.A .. 

Northern Ireland 

Bramcote village 

Build Y our Own Raill.iay System 

ù 

Isle of Elba, Italy 

Building up a railway network using histozical 
dates. Rusai~ exemple. 

Part of Iowu, UoS.A. 

\~) 
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z:.;.. 1 "'' .. i' .;..· 0' • ~.....ill:!.:d~ 
- J.rra.'1.geme11ts on lines 
- In patcl':ies 
- Things on patches 
- Throughout time to stress 

- even spacing - randcm 
spacing - clustered pattern 

2. Best Location 
Fbding the best location 
- usir.g Law of Leest Effort 
- using aeilly's Law of Retail 
Location 

- identiiying the !t<oree.k:.ng 
!:>Oil:t. 11 tetween tvo locations 

cc~petiticn and f·uture 

J .. J ,'Ju !T:.? .tf 
Identifying busiest places. 
(junctions or nodes) 
Ids::1.tifying busiest routes. 
(~ain road links) 

- Choosing location for new 
routes 

- jc~rney patterns (leads 
tc linkage between tcwns of' 
the s~e size end order.) 

() 

EC~K 2 

r.oc:L DISTfJ~T 

Children lining up in scr-..ool Trees lining sides of streets Village buildir..gs 
Bus stops along a street 
in a fielq jhildren in a school 

at \rariou times of the day 
Cows 

In a school cafeteria, 24 children are eating 
lunch. Out of 32 chairs, which 8 will probably be left empty? 

On a beach7 (diagram given) where will 
Mr. Park, the ice cream man locate? 

Students choose position fer 
capital city on ficticicus 
island and comparing ro so::1e 
capital c:i.ties in the ·.rorlè .. 

Pupils cfr~o~e the ~~iversity one would expect 
various English students to attend. 

Lccating a store. Locating a gasoline station. 

School building Supermarket 

British countryside exemples. Many possible new routes are given. The factor of 
peracnal preference influencing a decision is intr·oducedo 

Journeys of British football teams. 
Journeys of British students for their holidays. 

0 { ) 
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4. §2-!~~·_,_0r~?Œi.zêl:ticn and R(.~J.EtionsJdu.s 
.. J.tte::rpts to decl. with sets of geog-
~ re.J:b.ical things and rela.tionships 

bet~een the sets by: 
- class!fyLng information 
..,. using Venn Die.grams (empè.esizes 

that more tha~ one variable can 
be used for maJ.~ing a. decision.) 

correlating information 

spre sding ini'O!.':!la:i.~ ion 
(Diffusion process) 

!) 

LOCJ.L DISTA.\JT 

Students e.re tc ehooee one of six British villages to locate 
in which hae the functiona th~ most uant 

Relationah:!.p bet11.:-een crops a..'td lando 
*Skill cf using e. Contingency TablQ is introduced. 
Relationship betveen time and distance using journey to school. 
*Skill of constructing a graph is introduced. 
Relationstj_p bet\,;een Eeight and Rai.llfall. 

· ~Dkill of using }~a..'1è.om Nu.mt.ers Table is introduced. Vi:mal correlation 
on a 115cattergrz.::::." is introduceà.'which will later lcad ta Person Product 
Corrt:,le:cio:r:: test" 
Relat.ionship bet~een Slope and Potato Yield 
*Skill of r~~~ing is introduced. 
Rol~ tionship betvreen. the distance of the field from the fa.rm and the value 
in $ of wha.t the field produces. 
*Skill of :tdentifyi.'rlg difference i.Tl rank is introduced which -w.ill l.ater 

· to Spearrnan P..ank Cor·relation. 
P~lationship bet~een time and distance. 
*Skill of reading time schedules is introduced. 

spree.d of bad apples in a tray spread of a new Yay to grolo: corn. 

0 t_) 
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· 7. Ga.'tes 

{) 

-·- ~- ~-~ -·"·~-

con toura 

LOC.r\L DISTA!IT 

Construction of a simple contour modele i 

1 

j Recognizing field boundaries Recogniz~g stata 
boundarie~> 

1 

* Colonising An Isla~d Gaining Control of 
the Island 

Finding a Job 

*Intrcduces study of good and bad positions ·in areas1 control of territorJ, 
element of chance~ 
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