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Many new concepts and tochniques huve hoen fused together
forming the ' Few Geography '. Mosi educational efforts
incorporating the new geography have been directed at secondary
or post.secondary institutions. As teachers, it is our responsibility
to belp even the youngesﬁ pupile develop l1deas characteristie
of new goography thinking so that as he grows older he can transfer
them o other sitwuations,

This monogreph suggesté some ways in which sultable new
geographical conespts could bs inclgded<in the exlsting Guebasc
elementary scheol social studies curriculuﬁ. It begins with en
identification of recent develeopments in academic gsography, and
an examination of their possihle placs in clementary school
geography instrustion. It attempts to relate the psychological
research of Plagst and Bruner to current elementary school
gaographical education studies. Lastly, it presents soms activities
which were created for use in grades four and five classrooms

of Quebec schools,
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c CHATTEK ONE
TRENDS IN ACADEMIC GEOQGRAPHY AND THEIR PLACE

IN THE ELEMEXNTARY SCHOOL GEOGRAPHY CURRICULUM

‘Current developmont in geography reveals a strong trend
among resaarchers to meke the discipline more scientific.

' The New Geography ' is the lehel whilch geography teachers use to
identify rscent idses about the structure of the discipline snd
geography instruction. How 1s the new geography different from the
ola?

Tha new geography has moant & change ixn ouwtlook sud a broadening
of horizons for geographers. Descriptive regional studies of unicus
qualities found in a particular region are being replaced by a search

<:; - for pimileritizs or petterns occurring in muny rogions. Modern
geographers are using the resuvlts of their research to spsculsate
on the explanation of the recurring patterna they have identified.
Rather then just describing and clussifying phenomena todsay's
geographers want to accurately prediet new locations or occurrences
of & phonouenon.CGould (1973 ) for oxauple states that,

Y. ..060grephers are intrigued by the order and regularity

they f£ind in the patterns, structures, arrangements, and

relationshipz of nman's work on the face of the earth.

Geogrephers want to find out how thinge hang together in

geographic space; why things are where they are, how thoy

got thers and what processes and forces are shaping and

molding things wappable.?

In Gould's torms, it is the epatial viewpcint which has

emerged as the maln focus of goographlical research. How has the
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gpatial viewpoint changed our thinking shout geoéfaphi& spacs?
Traditionally, the centre of study, the region, was 8 topographically
wniform area within which humen festures of the landscape could be
related to the physicel enviromment.Today the vertical man-land

links are beling replaced by the herizontal links between regions.
Thomas (1973) explains the shift in emphasis as follows,

" the study of a particuler region as a unique entity has

besn superssded by the scarch for psiterns comwmon to the many

regions in which the particular case is only algnificent ez a

source of date used in the process of generalization,”?

He argues that geographers find it more.satiéfying to view the
phenomena of the raal world in terms of their 'set characteristics!
rathey then concentrate upon their individual deviations from one
another, Investigation of the order and regularity found in the
patterns of real world phenomena requires that gecgrapheré learn the
use of precise analyticel tools rather than use the descriptions snd
classificationg that they had employed préviously. The more accurate
that the verification procedures are the more support cen be given to
en hypothesis' ebility to explain future locations or occurrsnces of
phencamena.

In order to realize some measure of success in carefully examining
Bbatial distributions geographeirs are'seeking scilentific explanations
through hypothesis testing. This is a popular route to "respectuble!

- geientific explanation a3 outlined by Harvey (1969). It requires
tia formulabing end tosting of hypotheses and the building of models

uwnich will lead to the construction of a bady of theory. Geographers
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are attempting to ereate models of renl worl gébgraphical phenonens.
which will provide the basis for gstating peographical laws or theorles
in order to predict future occurrencos.

~ The search for scilentific explanation In geography must be
complimsnted by a full undersitunding of the particular field of
geography involved. From this previous knowledge an hypothesis
rei@vant to the perticvlar problem or spatinl distributlon under
iovestigation is formed. The rigors of the sclentific process
requive that the hypothesis be stated in clear, unambiguous language
and thet the hypothesis be tested specificslly against a carefully
collzctsd sample. On both counts mathematics provides us with the
noet concise terms to form an hypothesis and the most clearly
defined operations for testing the hypothosis against new data.
Proponcnts of the new geography have been quick to accept the need
of geogravhers t§ be thoroughly schooled in the mathematical
techniques most suited to their research. The formel sciences of
geozebey, topology, end probebility theory investigate spatisl
concepts and have produced techniqﬁes and theory which geographers
find useful.

The search for geographical laws or theories in order to predict
future occurrences of humen activity originally started ﬁiﬁh the
premise that man slveys seeks the optimal location. Research into
decision meking (Wolpert,19%4) led geographers to realize that

everyone may have a different rationale for making a particvlar
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decislon. Geographers are now trving to escteblish how peuple's
perceptions influence their decisions which ere reflected in the
spatial patterns of human activitios. Thus far it hes proven very
difficult for geogrephers to f£ind a method of expressing homan
b@ha&iour in mathematical terms.

The stress given to spatisl organization has been accompanied
by & concern thet spatial solutions be socially relevant. Geographers
ere showing increasing concern for the humen problems asscclated with
present and future spatialrorganizationso In the last chapter of
Abler, Adams, and Gould: Spatial Organizaticn. A Geographer's View of
ithe Wordd (1971) topics such as trends in the locetion of human
sctivities; problems of spatiel imbalance (eg. emcouraging people
to live in presently unpopulsr areas which heve the capecity to
cerry a larger population); end the creation of spatial gtructures to
provide stability in the face of change are all discussed. Harvey (1972)
has also reflected a concern that new spatiel structures must
improve the well being of pcor urben dwellers, and Bunge has
epplied some of these ideas in his Detroit and Toronto "urban expeditions®.

An ermphasis on pattern identification, process explanation,
theory ddvelopment, and multi-disciplinary involvement in problem
solving and planning for the future have profoundly effected the
nature of geography instruction. At all levels of the education
" pystem,educators realize that the teaching of geopraphicsl facts

needs to be roplaced by the teaching of principleos and the sbility to



salve problems in new situations.

At the university level, there hes beon a uideépread acceplance
that geography students must be instructed in the use of acceptable
stzndard methods of sclentific inquiry. This hes led to en emphasis
upon meggurement in &ll branches of geography. Students ars learning
to express their data in precise mathematical terms suitable to
gtatiatical analysis. The devélopment of this new numerical profilciency
has helpcd studente cope with the knowledge explosion and the need
to orgsniza information and ideas intc what Naish (1970) calle
vitel cores of understonding. '

In every brench of geography, thers is now a strong emphasis upon
the study of process. Conceptually the subject has changed from a
predominantly stetic to & dynamic view of the world. Univeraity
geography instruction has also hbeen influenced by general syztenms
theory (Barvoy, 1969) whiéh helps to emphasize the multi-disciplinary
nature of some geogrephic studies. Current teaching eims to intrcduce
the university studenlt to the fundesmentel concspts and regearch
methods of geography as a scientific discipline rather than merely
attempting to pass on to him a set of geogrephicel facts.

Elementery and socondary school gecgraphy should alse do iere
than give a student a set of gecgraphical facts. The elementary
school. teacherts concern is the total education of the child
(e cpresed to Ltbe university instructeris primary concerﬁ for the

acedenic disciplina) but ciementary school geography can still
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scconmodate to & limited degrec the develOpmentrof academic geography
as a scientiflec discipline, Afber msking tllowance for the limited
cognitive sbilities of young children atientlon cen be given to the
possibility of including some aspecte of the new geography in
elerentary school instructicn. The inclusion of some topics in the
elementsry grades can be dotermined by considering several factors.
Aspects of the new geogrephy which are relevant at the elementary
schocl level must be identified. Teachere should search out
opportunities in geographicel education for oxperimentation with

new tecching techniques,

It must be romembored that the woild of today's childrea is
changing so rapidly, that the way they lesrn is ultimately more
important than the facts they learn. The new geography offers
elementary school children.a new wey of thihking about and handling
geographicel information. Blachford (1973) emphasizes the‘need for
change as follows,

" Sound habits of inguiry including an ability to conceptuslize

and & willingness to lezrn are of greater importance in the long

run than the memorizaticn of the results of geographic investigation
at any particular time."
The ahility to conceptualize is a complex sgkill for children to master

in any subject area and its rovle in geographical education deserves

" cloes attention.

In order to improve chilldrenat abllity to conceptualize, they
should be led from simple conceptual exporlences to the more difficult

cnes. This means thet the teacher muet be aware of the "™building block"



concepts which make up the subject and how the blocks are organized
from the simple to progressively more difficult ones. The imparting
to children of the new way of thinking sbout geographicel data
centres around the teacher's ability to identify the " building
Eﬂock" concepts of tho discipiinz. The utility of an organization of

concepts 1s expressed well by Simon {1971) when he says that

e

concepts ¥ aro the mind's attempt to classify and categorize the buzzing

confusion all around us¥, The development of geographic concepts is
inportant because they guide us to collect only the facts appropriate
to that core of knowledge., They tell us what meaning to assign to the
data. Concepts change reflecting the dynamic nature of the new
geography. |

Using Simons' (1971) definitions, there are two kinds of concepts.

" There are the fundemental ones which are those coming from our

sorting of immediate experiences. The second set of concepis are the
structural ones wﬁich are developed by applying the thought processes
to experiences end on this foundation erecting a structure of fact
and theory with the new concepts as the building blocks,

The search for an organization of geographical concepts was no

doubt prompted by the developments of Bruner, Pigget and others who

wers recelving wide attention ai the same time. Brumer (1960)

éxplained that,

" {he teaching and learning of structure rather than the simple

nestery of facts and techniguss, is at the cenire of the classic
problem of transfer. Howevaer, much too little is Imown about how
to teach the fundzmental struciurs effectivaly or how to

rrovide learning conditions that foster ito" (p. 12)
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Using Pattison’s (1964) four traditicns of geography, and likely
influcnced by the educatlon researc& ¢f Piaget and Bruner, Warmen (i968)
put forth an organizstion of geographical concepis. Us organized the
discipline around the four cores of huamm~culiural concepts, areal
coneéptg, operational conceple, and dynamic concepts. Within each of the
cores he lists relevant concepts at the variovus age levels where their
entry into the curriculum is most suitsble. ( See Fig. 1.)

Particvlar concern lies in the approach to instructing elementary
school children in some of the arcal and operationsl concepts cutlined
in Warman's structure of géography. In order to exmmine how young
childrsn can attain these ideas 1t is necessary to examine the
essentinl skills children develop to communicate intelligence which
are moat applicable to new geography thinking.

hecording to Bulchin (1970), human intelligence is expressed in
four main wayse. ( Fige 2 ) The first ias written communication
received (reédihg ) or offered { writing ) which he identifies as the
skill of LITERACY. The second skill of spoken communication (listening
end speaking) he identified as ARTICULACY. The human ability to
communicate in numhers and mathematical notation is the third skill
which Balchin identified as KIUMERACGY. The last skill used for
communicating human visual-spsabial intelligence he identified as
GRAPHICACY. He said that no one skill of words, numbers, or maps 1s
inferior or superior to ths others. They are only more oxr less suitable

for a particular purpose and cach has various levels of complsxity.

EDUCATION LIBRARY
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Figure 2
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Thoy are complenentery, not iaterchanscable. EéchAskiil hag a
contributicn to make to ths Ml undevetuznding of a situation.
Balchin recognized thuat all four skille ave the goals of education
but that some skills are mors imporient than others to the different
disciplines which forn & child's cducation.

In the case of geography, Belchin (1972) argues that while
literucy end srticulacy are importent skills, it is NUMERACY and
perticulerly GRAPHICACY which are importent to new geogrephy. (Fig.3)

Beceause c¢f its scientific orientetion, the new geography is
very concerned vith precise wensurement. Quantificstion is an
inportent part of the subject. The trend for society to be more
"nunerate” coupled with the mathemeticel emphasis in geography,
sccentuatea the nsed for more "mumerate® geography studenta,
Traditionally mathematical geography relied mostly on Eﬁclidsan
geonmctry and trigonometry but now statistical theory is émphasized and
some pure and applied mathemntics as well. To answer scientificelly
the "what" and "why® quesations of gecgrephy, mathematicel skills must
be used. Gregory (1970) argues that from simple samples, comparisons,
and models appropriate to the elementary school, gecgraphy can
construct a base on which more complex geographical problems czn
be reseurched later on. The growth of new mathematics in eleﬁentary
achools, where children as young as six years are using set theory,
presents new possihilities for the inslugzion of mathematical ekille

in gecgraphy at a younger age than ever before thought possibla.
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Cole ond Beynon (1970), in their series Hew Ways in.Geosraphy,
suiteble for nine to twelve year olds, have 1ntegrated many mathematical
skllls in the activities,

GRAPHICACY, according to Balchin (1970) the most important
educational skill for geography, 1s the skill developed from the
visual-gpatial ability of intelligence ag distinct from the verbal or
numerical abilities. It éommunicates those relationships thet cemmot
be successfully comaunicated by words or mathematical notation alone.
Balchin (1970) recognizes GRAPHICACY as a fundamentsal support for the
whole of geography, distincﬁive in ;ind but analagous in function to
the fundamentel supports of other subjaéts. e says that geography
needs an instrument with a reducing power fo scale down extensive
regions to a convenient size for visual examination. Maps, photographs,
and diagrams perform this function as well a&s slding the examinatilon
of spatisl distributions. In reference to the merits of the building
block approach to a disciplinets hierarchy of concepts, the educational
need exists to systematize the whole concept of graphicacy.

Using tha syetematic approach, Balchin (1970)has tried to develop
a sequence of graphicel skills that students ought to acquire. Map skills
begin with field skeblches or landscape drawings which are bound by the
horizon and laws of perspective. At the next level the horizon
limitation is broken by adopting & higher viewpoint. Exteneive areas
are condensed into panorames or block disgrame. At the highest level
the perspective bond is broken by going to a higher viewpoint which

is more distant, end imaginary viewpoiuts sre arrénged in a systematio
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lattice to give vertical vieuws of all points siﬁﬁltaneauslyo A mep,
in the conventionel sense, has heen crenisd,

The geographer can uge disgrams iusbesd of maps when it is
necegsary to study relationships otbsr than the spatial distribution
of phenonena over the earth’s surfuce, Sections are used to illustrate
vertical relationships. Time relationships are represented by graphs
an& dispsreion diagrams., Vector disgrams are used for direction
comparisons. Pie graphs, bar graphs, and scelar disgrams are useful
for making non-directional comparisons. ¥low diaprams are good for
recording the movement of goods or people. Histograms and scattergrams
arrange data in forms suitable for testing.

Storm (1966) has pointed out that many of these topics could be
introduced earlier in & child's education ssquence and so help most
individuals to progress further along that sequence than &t present.
Balchin (1972) egrees when he statos, '

¥ It is surely at this stage that one can gradually introduce

the concept of esisze, shape, direction, conventionel signs,

linear and enguler weasuremouts, ccordinates, densities,

colour disvincticas, end types of patterns as good foundations

for later more compliczted concepts in graphicacye."

Cole (1969) argues for the inclusion of mathematical skills of the
new geography in the elementary school programme as follows,

" Man bullds up sn swereness of the real world; he puts lebels to

specific places. The bridge hetween his mind and the world of his

experience {or gometimes immgination) is provided by pilctures,
photegraphs, maps and models. lathopatical concepts and procedures,
ineluding mumbors, quantitiss, measurements, Euclidean and topoleogical
geometry, ars all & vital part of the operation., Clesarly a chlld

must be able to learn at an early stage something sbout distance,
direction, the locotion of places by coerdinates and by parsllels
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and meridians. Symhols revresenting various real world objects

in the form of dots, linces and patches should also be appreciated.

Once the gener:l scope of mapping has been sorted out in a
child's mind, it is desirsble to be able to collect, tabulate,
and nrocesg information about places mepped. This is helped by

some notion of gtatictical technigues, including the idea of a

histogram and of ordering data ard of finding averasges,"

Bailey (1574) states that geography grows from that part of the
child's perceplion of his place in a world vhere spatial relationships
are important. The special education contribution of the geography
teacher is to begin with the child's spatinl perception and to
develop, systematize, and elaboraté it. He argues that geography
hag a special part to play in the development of spatial concepts. Maps
provide an economic medium for commuicating spatial ideas and
information. Map work demands a wide range of skills, the chief of
vhich are the capacity to relate the ground to the map and vice versa,
and to translate spatisl information and ideas to and from map form.

A person's spatial viewpoint of the world changes with agé but it can
be modified significantly by experience.

“ho stage at which various aspects of the new geography are
introduced to elementary school children is important. The research
of Pisget shows thal matursation plays a significant role in concept
attainment but other studies (eg. Bruner) reveal that the acquisition
of some spetiel concepts can be facilitated by carefully structured
activities which reflect the hierarchial development of the particular

concept,
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CHAPUER 1WD
THE NATURE OF LEAKTING AND

ITS RELEVANCE TO GEOGRAPHICAL TDUCATION

The acqulsition of skills for the communication of spetial
ideas and information is a most important part 6f the new geography.
The speclsl cducation contribution of the geography teacher is to
identify ihe child'a current level of spatial awareness skills and
to systemetically develop them. Ay Cole (1969) hss stated, peonle
gredually build up an awarénsss of the world. The bridge between
what they experience and what they imagine is provided by pictures,
photogrephs, meps, and models. Methematicel concepis end procedures
of number, quartities, msasurements, Buclidean geometry, and topology
all contributs to this bridging operation.

Many geographers feel that these skills contributing to improved
spatial awareness cen be introduced in elesmentery school if the concepis
are presented at & suitable level of diffieulty. Geographers such &s
Balchin (1970), Cole (1973), have claimed that certain methematical
skills pertaining tc the new geogrephy can be introduced to children
at an early stage end, recently, support for these cleims hasa been
gought In rosearch in educational psychology. In this regard, the
woriks of Plupet end of Brunsr bear perticular importance,

Pleget's thecry of cogulbion and Bruner's 3idea of a spirasl
curriculuom are reviewed before evsmining JIn detail Pigget's research

about the development of spatiel concepts. They previde & broad
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framework of the nature of lecarning within which the developuent of
spocific spatinl concepts which are relevent to elcwmentery school

geography inetruction can be exemined.
PIAGET'S THEORY OF CCGNITION

Piag@t (1952), in his theory of cognition develomrent, hes
peatulated that a child's thirking develops in stages. He argues that
cognitive development is a coherent process of cogniﬁive
structures or scheme changes which derive logicelly and inevitably
from previous structures. He divides 1nteliectu&l gnﬁwth inte four
stages; the order of which is mwore importent than the approximete
age limits which mark the trensition frﬁm one stage to another,

Piaget argues that elthough all children do not necessarily proceed
along & continuum of intellectual growth at the same rate, all percons
pass through etch successive gtage in a similar mannev,

The Sensori-kotor Pericd

Pilaget (1952) identifies the first period of intellectusl growth
&s the sengori-motor period. During this time behaviour is primarily
motor; that is, the éhild ig "acting on his environment®. At the
completion of this stage he hac developed the concepts‘of object
pereanence, csueality, and hag ldentified himself as one object among
meny occurring in space. 41 the end of the semnsori-mnitor period the
child hes reached the point of conceplual development that 1s necessary
for the introduction of 1énguage and other cognitive skills which

are characteristic of the next atuge.
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The Preoperstional Yeriod

During the second stsgs, the precporationel period, the child
relies less and less on sonsi-motor activity and functions more ut a
concrete symbolic level, The development of ianguage syrbola to
repiace chjects ig the most ifmportent progression which evelves at
this time. Langusge development begina with "egocentric speech”
when children spesk in the presence of others with no eppsrent concern
for communicating with them. At the end of the second stage lenguage
has become "socimlized speech® when conversations clearly involve an
exchange of ideas with others. This new languege ability allows
conceptuel activity to proceed more rapidly than sensi-motor activities
did. However, the developﬁant of langrage does not automaticelly lesd
to logical thought,

During the preoperaticnal period, cognitive behaviour is still
overvhelmingly influenced by perceptueal ectivities, logical thought
develormment,:, acéording to Pisget (1952), is hampered by the child's
inebility to rscognize viewpoints other than his cwn (egocentrism).
Failure to recognize viewpoints other than the egotentriec one is the
result of several contributing factors. The child is unable to imagine
snothor viewpoint from & different location (transformation). In

additicn, the child is unable to imegine removing himself from the

scene to gain a general overview (decentration). Another difficulty

is the child's inebility to retrace in his imagination the necessary
steps in order to identify a point of origin and the subseguent events

which led to the present location (reversibility).
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The ability to conserve numbers {cuch a8 7 18 tho same as 5¢2
or 10-2) usually develops during the sscond stage. Although this and
some other conservation structuves sppssr in tho preoperationsl stage,
generally the ghility to conserve quanﬁities‘auch a8 equivalent
ahaﬁes end linear distsnces which are relevent tc geography, ere slow
té develop at this stege.

Preoperational thinking is egocentric. Even in the face of
contrary evidence, children unconsciously believe their way of
thinking or viewpoint is the correct one and that it is ghared by
everyone. it is only when pser group conflicts appear that they begin
to question and attempt to verify their thoughts.

Preoperational thinking is elac characterized by the child's
inebility to focus on the process of transformation. Each event or
object is treated separaiely for the child is uneble to remember events
in a certain order.

The child's‘attention to one perceptual centration means that
he is uneble to explore all the possible‘viewé of an event or object.
Any cognitive activity is dominated by personal perceptual bias. The
child is ready for the next stege when he is able to decentre from

the perceptusl aspect and ccordinate it with cognitive activity.

The Congrete Operations Period
During the third stsge, the concrete operations period, the child
develops logicel thought processes to apply to concrete problems.

Logical opsrations dominste where perceptusl ones had previously. The
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ovetacles of egocentrism, transformation, decentration, reveralbility,
and conservation no longer impedo the scintion of concrete problems.
However, the chiid cannot yet apply logieal thought processes to

purely hypotheticel or verbel problems. At this stege, the child develops
the abllity to remeuber events in a certain order arnd will seriate

the elemnents of & set sccording to some criteria., He elso recognizes

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

The Formal Operetions Peringd

During this stage the child'slcognitive structures reach maturity.
At this level theories and several operations can be used simultaneously
when attempting to solve & problems The child now hzs the necessary
cognitive structures to epply logicel operations to all classes of
problems.

Trengition Through Piaget’s Periods of L.earning

At each new stage of cognitive development previous level
structures are incorporated. The processes of agsimilation and
accommodation of experience permit the continuous development of
qualitaetively improved cognitive structures.

According to Piaget (1952), the development of these cognitive
structures is the same for all children, although he edmits the age
of their attainment may vary according to intellipence and sccisl
environment. Foir young children, the time spent in school constitutes a
large psrt of their soclal eavironment. Resdiness to learn is an

impertant part of the scheol's social environment. Curriculum
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sequences should be designed which take into account the stages of
cognitive development. Pisget (1952) states thet children will not attain
higher level cognitive structures 1f they do not have the prerequisite

cognitive skills,
THE WORK OF JEROME BRUNER

Bruner (1965) is also concerned with the continuity of learning.
He argues that school curricula and ingtruction methodé should be
geared to the tesching of the fundamental ideas of each particular
subject. In order to accentuate the underlying principles of a
subject, the fundamentel ideas of the subject rust be identified and
given a prominent role in the curriculum, and these ideas must Be
incorporated in meterisls suitable to children of different grade
levels and different cepabilities,

Bruner (1965) msles four general claims for teaching the fundamentel
structures of a subject. He says that if one understands the fundamentals
then the subject is more comprehensible. Secondly, the comprehension
of a subject'd~fundeamental structure helps students remember and
recall relevant details when needed in the future. Thirdly, the
understending of fundamental principles ie a positive fa&tor for
adequate transfer of training to othor situations that studente msy
encounter. Lestly, by accentusting the fundamental concepts of a
gubject, the gep between elementary school arnd higher level learning

mey be narroved. Bruner argues that youngsters acquire outdated



meterial which lags too far bechind scedewic developments.

He hypothesizes that any subjsct can be taught-effectively in
some " intellectually honest " form to any child at any stage of
development. Bruner &nd the participants at the Woods Hole Conference
viewéd intellectual development in the stages which Plaget identified.
While Piaget’s four stages of cognitive developmont are all reviewed
in the conference records, the most attention is paid to how the
besic concepts of a subject should help the child pasé progressively
from Piaget's concrete thinking stage to modes of thought more
characteristic of Piaget's formal Operationé peried, |

Bruner (1965) postulated that higher counceptusl learning is
best attained by revisiting fundamentel ideas at progressively higher
conceptual levels of learning. ﬁe referred to this arrangement as a
SPIRAL CURRICULUM. If we recognize the stages of thought‘development
in the growing child, and if materisl is adapted to an appropriate
level,then Bruner sgys it is possible to introduce a child to mature
ldess at an early age. This includes the development of good habits of
scientific inquiry which ere so important for orgenizing and giving

meening to the knowledge one has acquired.



224

RELATING GUEBREC'S SOCIAL STUDIES

CURRICULUM CONTENT 10 PIAGET'S LEVELS OF THOUGHT

Geographicel educetion should progress in tune with the levels of
cognitive sbilities cheructeristic of elemsntary school children
which were documented by Piaget, Children enter kindergarten usually
operating at Piepget's preoperationel pericd and will probably‘b&ve
completed the concrete operations period when they lesve elementary
school. As elementary school teachers, we must romember that we are
instructing children who are operating below the formal operations
level and who therefere have a restricted cognitive behaviour.
Admittedly the ages which.Piaget attaches to each period are approximate,
but it is useful to remind ourselves of the eguivalent Canadien grade
levels applicable to each of Plaget's stages of cognitive development,
( Fig.4) The Quebec geography curriculum content as outlined in the
Baldwin-Certier School Board Elementary Curriculum Guides for Social
Studies are included for each grade lcevel.

The choice of content for each grede level tekes into account
the cognitive ebilities characteristlé  of each of Plaget's stages.
The study of the immediate and locel environment in grades one and two
is a good one. Pisget (1960) reminds us that primary grade.children
‘can better concéptualiza arses where they have lived, worked, or
played. They recognize often travelledbroutes by femiliar landmarks

on the waye
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PIAGET'S LEVELS OF| AGE LIMITS |CANADIAN QUEBEG GEOGRAPHY CURRICULUM CONTENT
COGNITIVE GRADES
DEVELORMENT
Sensori-Motor 0~2 yre. - -
Period :
; {
Precperational 2-7 yrs. |Kindergarten |The Child- Work and Play, Holidays end Events, ‘T
Thought The World Around Us.
-} Period
Grade 1 Immediate - Me and’ My Family, Exploring Our School, ,
Environment People at Work, Farms and Towns, :
Animels and Their Environment, *
Grade 2 Locel - Cur Neighbourhood, Suburben Feighbourhood, i
Environment City Neighbourhood, Neighbourhoods Charge. !
Concrete 7-13 yrs. {Grede 3 Regional = Our Munieipality, Our Regicn, Landforms, Weather,
Operations Environment Climate, West Island in the Past, Teday, Services;
Period Transportetion, Industry, Commerce,
Grede 4 Living in - Introducing Montrezl, Situstion of Montresl !
Montresl Histcry of Montreal, Growth of Montreal,
Montreal Today, Things to See, Treneportsiion,
Business and Industry.
Grade 5 Living in - Regions of Canada
Canada
Grade 6 Living in = Southern Continents
the Americas
Formal 1315 yrs. iGrade 7
Opsrations
Pericd

Q
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By grade three most children ave at the concrete operetions
stege and are sble to apply loglesl reasonlng to concrete problems.
The grnde three, four, five, and 8ix geography curriculum content
tekes this into account. It begins with the reglonal environment
or muicipality (grade three), expsnds to the Montreal area (grade
four), then enlargens to include all of Canada (grade five), &nd
finelly encompasses other continents (grode six)e. The study of other
continents in the last elementary grade challenges puﬁils to reech
higher levels of cognitive ability charactepisitic of the formal
operations period. ' |

Throughout the seriea of social gtudles curriculum guides, the skills
to be developed at eachk grade level are listed. Although the material
for each level differs, it is noteworthy that the important skills
of identifying; classifying, loceting, directing, sequencing, and
measuring are repeated &g necossary acqnisitions at almost‘every grade
level. The success with which these primarily mepping skills are
mestered is to a greast extent dependent on the child's spatiel
concept development.

Ai.child's understanding of space begins with simple topologicel
relationships and develops into a projective and finall& EBuclidean
spaceo. Therefore, the consiruction and interpretation of maps in
elementary school geography is dependent upon the level of space

concept develcpment of the child,
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PIAGET AHD SPATIAL DiViilOPMENT

The fullest descriplion of houw & child acquires more mature

concepts of space 1s probably found in Pisget's The Child's Conception

of Syace (1956) and The Child's Conception.of Geometry (3960).

He explains some of the difficulties experienced by qhildren in the
drawing of meps in terms of the development of spatisl concepﬁs.
Piaget (1956) concludes thst the child’s space is essentially sactive
and operationel 1in character and that it evolves from a perceptually
dominated spaée to a conceptuallzed space.

He found that children progress from a topological (two dimensional)
space to a projective (three dimensional) space followed by a trznsition
to Euclidean (three dimensional measured) space. Topological space
is purely internsi Yo e particulsr figure or object. The child is
only sble to relute to one object at a time which appears on the
surface (one to one correspondence). The use of projective space is
attained when the child graduelly changes from a cne to one
corregpondence and 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 relationships are assigned

‘procilse linear end anguler measurements. The transition through

topological, projective, and Eucli&san'space is concurrent with the

child's progress along & perceptusl to conceptual spece continuvm.

EDUCATION LIBRARY
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The psrcoeption of topological space involves the gradusl construction
of topulogical space relationships during early childhood. Through
sensi-motor activity on their enviromment children develop five
basic topological skills. The proximity of an cbject is important
andlthis skill alters with age when finelly elements of the whole
situatién are related to. each other over greater distances. A

young child also develops the ability to separate objects in the
visual field. Next he 15 able to percelve the nulti-dimensional
nature of an ohject's position. As the child begins to consider

more than one object in the visual field siﬁultaneousiy, he develops
the skill on enclosure (eg. in a series A,B,C, B ip surrounded by

4 ang C ), Finally, as the relationahips‘of proximity and separatien
improve, the preschooler recognizes the continuity of topological
relationships.,

During the prescheol years, children meke their first
beginnings in conceptual space by representing their perceptual
space through drawings. Initiel map work essentially involves the
graphic representation of a child's perceptual spzce. Therefore,
it is important to examine how primary grade children treat the
spatial relaetionships of their perceptual spzce vwhen reconstructing
fhem in their conceptual space.

Pieget (1956) found that the five basic topological skills
appear in the drawings of five to seven year olds but the projective

and Euclidean relationships are just barely emerging. Even though
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these children recognize BOIE projective relationships in their
perceptual space, their drawings 1ack coordinated points of viow or
a general reference system, and man& different points of view
ell eppear in the same picture. Simple gecmoetric shapes are used
to represent isolated objacts'not to help orgsnize space.

At eight or nine yesrs children are using projecﬁive and
Euclidean relationshipg in their perceptual space, and their drawings
or conceptual space abtempt to incorporate perspectives; proportilons,
end distences simultansously. However, Piaget (1956) found that
projective and Euclidegn spetial ebilitics are slow to develop
in conccptual spacee. At this stage the child attempts, often
unsuccesafully, to uae projective and coordinate systems to indicate
relative positions of individual figures in the whole.

In order o successfully use a coordinate system, the child
has to pass through the stages of realizing he has a single viewpoint
et eny one time, that many viewpoints exist and to discriminate
betweon them, end finally to coordinate the many viewpoints in the
imagination. Children are eight to nine years old before they reach
the stege of visual realism end epply the laws of perspectives
systemgtically. At this age children try to conceptualize trensformations

in operational fashlon by trying to understand the laws governing

these transformaticns. Grede thres and four children can orientate

objects one to another, and distances between groups of objects
can bo compared, but they cannot coordinate true posltions and

relative distances in an oversll wey. Pisgat (1955) found that only
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after age eleven or twelve yosrs are itrue conventional reference
systems developed enabling positions and distances to be compared
simultaneously. These developments were documented in Piaget's
(1956) "mapping! experiments about dlegrammatic leyouts and making
e model villeagee.

In the first experiment children were required to place a doll
on a simple dlsgrammetic layout to represent a certaln point of
view. Preschool children could not even attempt the task. School
children up to seven years placed tﬁe doll in relation to two or
throe objects but still showed no understanding of a point of
view, Cradual pregression in coordination by constent elterations
of both projective and Euclidsan relationships finsliy culminates
in the ability to arrange an entire group of objects on the layout
correctly by the time the child is nine years old. '

In a second experiment, Piaget (1956) asked children to replicate
a simple village from an orientation different from the original
he was shown. Preschoolers crowded many objects into one corner
of the papsr. Not only did they fail to conceptualize the spatial
correspondence betweoen objects, but they also were unsble to remember
the number c¢f objects correctly. By age seven years children matched
the nunber of objects correctly but still did not use all the available
space. Some items were sequenced corrcctly and placed in correct
proximity to each other, but no overall reforence system was evident.
Between nine tec twalve years of sge a well coordinated system of

reference 1s achleved, indicating that conceptual relatlonships hove
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superseded perceptuel ones. 4 child 1s usually twelve years old
before he cen draw e schematic plan as & substitute for the model.
Piaget (1956) concluded that mathemstical intuition ebout
space consists of sctions porformed on it which enrich and develop
tbe'phy;ical reality eventually leading to e more msture conceptuel
apace.‘Spatial perception takes place in the presence of an object,
whereas the image asrises cnly in its abseince. Therefore, Piaget
concluded that it is understandable when perceptval space develops

far more rapidly than conceptual snuce.

GEOGRAPHICAL RISEARCH ON THE

SPATIAL ABILITIES OF ELEMENTARY SCHOOL CHILDREN

The evidence sbout cognitive and spatisl development put forth
in the resesrch of Pisgel resulted in renewed research in geographical
educeticn. Geography teachera expressed new concern about &hat and
how geography is tsught in the schocls. If one asccepts the conclusions
of Pisget, the direction of geography teaching in elementery schools
is clear, '

Gaography ectivitiss in the primary grades should reflect the
limited cognitive ebility of young children and the peréeptually
dominated spsce they live in, Action on the environment is a big
part of a child's early development of space concepts.

Towler (1971) repeated Plsget's model village experiﬁent

and he too found that primary school children were not even aware
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that the orientetion of the model was changede Qé concluded that
young childron see the world frowm their Jocution and cannot imegine
its view from enother ventage pointe

Blaut and Stea (1971), feli thet these conclusiong said very
little about a child's ability to deel with nap like representations
of conceptual space. Théy wanted to find out bow youﬁg children
haﬁdled meps whose meanings were not depsendent on a symbolic language
systen which they hed ncver.been taught. Aeriel photcgraphs were
the mest obvicus example of simple maps and Blaut and Stea (1971)
hypothecized that if primery grede students could interpret thess
photogrephs then it con be assumad tbaﬁ they can perform the basic
perceptual to conceptusl transformations iavolved in mep reading.
In opposition to Pieget; Bleut and Stea hypothesized that in terms
of scale, distence cn the photograph could et lesst be ordinally
compared to distsnces on the ground. In terms of projectioﬁ, they
thought that direcctlon and shape which are famillar from a roughly
horizontel perspestive can be recognizedvthr5ﬁgh a ninety degree
rotation. In terms of abstraction, Blaut end Stea hypothesized
that young children could understand and use iconie or pictorial
symbolé and signs to represent real world images. After testing
several different groups of students, they concluded that ﬁreliter&te
children can read aserial photographs., The children could also trace
a simple wmap from the photograph and abstract to semi-~iconic map
signs and vere able ts solve & simuleted navigation problem on their

mape. : . » PR - \‘77

Al
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It geoems that given the appropriate materiél,'in ﬁhis case, an
serlal photograph of the homebese arsa, young children were sble to
overcome many of the barriers cuch sa change of viewpoint which hed
be¢n highlighted by Pisgst. They usre alsc able to make the transition
from a primerily psrceptusl space to a conceptual space.

Another experiment designed by HMuir (1L970) aimed to teach
grade one children to read and draw a 1:12,000 plenimetric
map. The children begen with interpreiation exercises based on a 1:2,700C
vertical photograph at the same scaio. Pre and post test analysis |
showed that ths children learned to maxe wmaps and read certsin
abstract map signs.

Hart (1976), in his curriculum experiment with third grade children
set out to show that goographic thesory can he taught with the aid
of aerial photogrephs to primery grade students, Beginniné with
lerge scale swall areaz photos of the school end progressing to
smell scale large area photos of the Worcester, Massachusettis
area, he introduced such concepls as pathways, neighbourhoods,
political-aduinistrative territories, centraliiy, central business
district, industrial land vse, intsrurban transportetion network,
and & hierarchy of locel central places. He alse found that by
letting children play on a floor~sized aerial photograph as a-
substitute for the view from en airplane, they verhalized gsome
high level gecgraphic concepts.

1t seems posaible, despite Piaget's evidence to the contrary,



32.

to introduce many high lovel goographic concepts to young children
provided that attention is paid to the iovel of space concoept that
these children have. Their primerily topologilcal perceptusl space, .
the stronpest cognitive agsat of primery grade children, can be
improved through the use of serial phovegraphs end wany difficult
geographic concepte can be understood.

Children in grades four to six are usually at Pisget's concrete
operations level of thought and they are able to epply logical
thought processes to concrete problems. In terms of spatial concepts,
vpper elementery level pupils recognize projective and Euclidean
relationships in their perceptual space. They try to reconstruct
these relationships in their conceptual Spﬂce, but they still have
difficully coordinsting reletive positions and distences in en
overall wey. During grades four to six, as thought proceésea mature,
pupils are cepable of handling more abglract ideas which they have
not necessarily experienced. |

Geographicel education in the upper elementary grades should
help bridge the gap between whaet the children have experienced and
what they imagine. Meny geographic activities can be used which
encourage grades four to six childrem to think and reason more maturely
aud to develop sound haebits of scientific inquirye Activities framed
ag prebiens to be solved best eneble upver elementary school children
to exsrcise more mature invectipative and resgoning powers. The making,
reading, and understanding of mape is an integral peart of the soluticn

to theise problem solving ectivities.
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The succesuful use of maps i8 possilile only when certain skille
are developed., These include an understanding of scoled disbtence, |
an ebility to differentiate directions and describe locations, and an
ebility to use syubols.

In very simple form, unps may indicate the space ocenpied by a
aingle object but more complicated maps, becan#& of limitations of scule,
ma& only give the generel location of wun object. In their early map-
1like drawings, children sgoon lesrn that it is not normelly possible
to show graphicelly the space actusily occupied by en object. Towler
and Nelson (1963), in their Piagetien styled research, found that the
concept of scale was not well developed before grade five or six.
Rarely cen elementary sciool children compare sensibly two maps
of differing scale beceuse they are uneble to transfer from one
situation to enother. Therefore, sny activities which asks children
to compare maps should use meps of equal scale which adequately
reflect real iife proportions. The Schools Council Envirommental
Project (1972) suggests that accurats scale ideas are best developed
through nzking and using large scale npaps of the imwediate locality
before progressing to smaller scale maps. Exercisss in Sinrbing
¥ith Maps (1972) ask questions ebout scale which grades four to six
children ought to be capable of answering. They involve straight line
and roate or curved lipe distances.

fn ability to use directiona corractly and to describe the
locstion of o particular object are of major significence for map

meking aind readinge Usually by grade fcur, children are faniliar
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on & map, However, the concept of a conventlonsl grid reference aystem
at this age is poorly developod. According to Piaget (1956), groups
of objects within the whole are located at relative locations, but
they tre not coordinated throughout the whole. Map work with grades
four to siz students should teke this limited orientation abilily inte
consideretion. Particular points can be described in terms of thair
relaticuchips to recognizable featurss. When children study local
area map@, they should be led to relate locations to some familier
place- quite ¢ften their homebasge, Bartz (1971) favours such location
reference when she says,

" Shapes, boundaries, and {ixed landmarks become a framework

into which new spastial information which would otherwise have

only random meaning, can be integrated and organized.®

At the outset of map drawving children often use pictorisl symbols
to represent objects. Olson (1968) found that the strategies employed
by children to solve problems change drasticelly when they can use
more powerful tools of symbolic representation. Upper elementary school
pupils should progress from using the pictorisl symbols of the primary
gredes to the abstract ones such ag dots and lines. Bartz (1971)
suggesta that spatial concept develomment might be more effectual
1f children had to map things themselves, If given the opportunity, she
argues that children are cepable of categorizing dete which they msy
poselibly have collected cn thelr own. Creativity in encoufaged by

letting them trenslate thels observations or numerical deta into



gpatizl formeg. After providing ¢ simple base m&ﬁ, the child may
Bolﬁr the problem of representing data on it, end ig faced with the
reel préblems of hovw to orxrganize and catlepgorize data and worrying
ebout what symbols and colours will be most effectual. Bartz (1971)
concludes that if a child can golve the problems of making & map,
it nearly guersniees the ebility to read thom.

fn exposure to investigatiug and sccounting for distributions
which &re¢ an important pert of new geograophy should be included in
upper elementary groade geocgrephic aétivities. The study of distributions
or patterns of phencmena which ere stressed in the new geography
are clearest when they are expressed msthematicelly. If grades four
to six pupils are going to study distributions, then the mathematical
skills involved in probsbility end simple statistico must be adequetely
developed. Bruner (1965) states that gemes in which lots ére drewn,
gemes of roulette, end games involving a gzussian distribution of
outcomes (particularly relevant to geography) are all ideal for giving
the child a basic gresp of probsbilistic reasoning. In such activities
children acquire a notion of chance defined as an uncertsin event
contrasted with deductive certeinty.

Romberg and Romberg (1976) suggest that upper elementary grade
students should begin to develep distributions,; compare two of more
distributions, and begin to exemine probabilistic concepts utilizing
problem situations elresdy familier to most students. The Cembridge
Conference on the Correlation of Science and Mathematics in the

Schools (lomberg and Romberg, 1976) recommenced that simple descriptive
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stetistica be introduced in lovels kindorgarien to grade two, that
intuitive and elerentary probebility be introduced in grede three and
four, and that the properties and applicntions of probebility be
introduced in grade five and six. As argusd by the conference
participantsg, probability and statistical instruction is vitel because

they supply‘a netural link betwesn mathematics and the soecial sciences,
SUMMARY

The grade by grade development of elementary schoel geography
should respect Plaget's periocds of cognitive developmeﬁt. It should
emphasize the fundamental concepts of geography in a manner outlined
by Bruner as the fundamuntel structure of a disecipline set in a spiral
curriculum.

As children progress through Plaget's levels of knowing, they
are sble to handle ideas which they mey not have experienced. Quebec's
elementery school gecgraphy curriculum reflects this progression from
what & child has experienced to what he imegines when it starts with
the ifmrediate surrcunding in kindergsrten and grasde one and expands
to include other contiﬁents in grade six.

Primary gréde children sre normally in Piaget's pre6perational
thought period and are operating primerily in a topological perceptual
gpace. Contrary to ?iaget, however, 1t seems possible for gredes one to
" three children to reach a ROTC meture conceptusl space if they are

given snitable materiels, Piaget's experiments, with which grades one to
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three childven hed grout difficulty, r1elied on general materials (model

toys were used to make the villege). Llaut and Stes, howaver, appeaied
to the childrons' Ynowledge of & fauilisr area when thoy used large
scale soricl photopraphs of the scheol and surrounding area. Many of the
cbstacles ovtlined by Pisaget as barring young children from progressing
to a conceptual space, weore overcomna. Suitable.m&terial, in this case,
aerial photographs; helped the young children reach more mature spatisl
concepts.

Action in the immediate envirommert continues to be important in
grades four to six. Using the homebase as a source of material, grades
four to six studenits cun develop mature mapping skills and appreciate
simple probebilities end statisticy as & means of solving close to home
geographicul problems. The use of the homebase area as & source of raw
data fosters sound habits of scientific inquiry.

The amcquisition of fundamental concepts of the new geogrephy are
comprehensible and interesting for elementary school students if carefully
sequenced teaching practices are employed which reflect the nsture of

hovw children learn.
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CHAPTEXR MIREGE
ACTIVITIES ¥YOR THE HLW GLOORAPHY

TEACHING IN ELEMENTARY SCHOOLS

Most educational efforte enploelsing especte of the new geography
thinking liave heen directed &b seccondary or post secondary schools.

However. »na noteworthy exception is the serles Hew Wayg in Geopgrephy

by Cole and Reymon (1970). They thought that some of the new geography
concepts, 1f sultebly presented, could easily be taught to nine and ten
year old children and would indecd appeal fo their interests and
eXPeriences.

Cole and Hoynon poiut out that geogrephy taught as the acquisition
of an cneyelopedic knowledge of places and products of places has left
many childien hored aad uniniteresisd in geography. As an antidote, they
suggest that siudiss should focum on such toples as "measurement',
map readivge y&oals coordinates®, "distasnce- land, air, and time
as measuves of distance®, "metiork enalyeis"; Yoptimum locations—
bugiest places, roubtez®, "diffusion processes”; and "perception of
places’., (Zus Appendix 1) Siiuations famillsr to British nine and ten
yoar oids ero used to illustrate thoss ideas. Cole and Beynon, most
cfiven stert with situations in a small geographic area such as a school
distriaﬁ, and proceed to successively larger regions. This is a

.

develepnent which ie in keeping with the progressicn of widening experiences

which young children heve, The aspects of the now geography developed

PReoam MWW g




by Cole end Beynon (1970), should also be en integral part of
elementary school geography in Quebec. Taking into consideration the

many ideas included in Hew Wavs in Geowrapiiys the six toples of

spatializing the perception of neighbourlivod and urban area, mastering

the skill of classification, new dimensious in mepping (histogrems,

Venn diasgrams), inveatigation of different patterns of spatial distribution,
the concept of prebability, and network enalysis are developed. The
activities which follow sre suitable for geography instruction in

grades four and five, and are meant to supplement the exlsting programme.
While they are spocifically directed at the City of Levsl and enviioms,

the exercises are generally applicable to any urban area,
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SPATTALIZING THE PERCEPTION -

OF THE NEIGHBOURHOOD AND THE URBAN ARTA

Aa a child grows, he bullds up an swareness of the world, We all
carry with us "mental waps" (Gould, 19%%) of arcas familiar to ns.
Perceptual and behavioural geographers fesl that en understending of
the way in which men porceive their environment mey at least help
explain meny of the spatial patterns of human activity which have
been observed. Geographicsl studies releting psople's perceptions to
locational decigions of indusiiissz, agriculture, and new home areas
are numerous. (eg. Ssarines 1966, Kétss'l962, Burton 1964, Gould 1966 )

Interesting field work can bz done in.the locel area by having
the children explore the concept of a neighbourhoed. Just as Lynch (1960)
was shle tc ohudy the diffsrent imeges which pecple have of & city, so can
children identify the areal extent of their "action" or "socisl" space.

In the first activity, similar to that of Friedmsn (1968), by
keeping a record and mapping their daily trevels for a week, children
are able to estsblish the extent of the neighbourhood in which they live,
work, end plsy. The neighbourhood compiled on the class mop is defined as
the area frequenied by more than ten clags mewmbers during the week, The
nupber ten is arbitrery and students may decide to use another number.

A comparison of each student's neighbourhood map to the neighbourhood
identified on the class mep can give the child the opportgnity to participate
in & simple perception exercise. (Activity 2) Childrem quickly see that

no two studenis have mapped the eame neighbcurhood. They might then be
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led to consider why the ressponscs are 8o difforent. Is the neighbourhcod
delineated by a new classmate differant from that of a stndent who has
lived in the area for several years? uhy?

By asking parenés to map their socisl space (Activity 3), children see
That perceptions of the neighbourhood are different again. Do all the
parents mark larger neighbourhoods than the children ? Why?

In the last exercise (Letiviity 4), the same technique of recording and
mapping is used for the parénts' journeys to work. Uaiﬁg this information
and an aerial.photograph of Laval end Montreal, the child  can spatially

represent the urban area in which his family lives.
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ACTIVITY 1 IDENTIFYING THE LOCZL AKEA
On & sbtreet map of Laval, your teachsr will help you identify
your home location. You will also receive eight outline maps of Laval.

Your job is to record on the wap where you travel each day. You
will use ons mep for each day of the weelk. At the end of the week try
to shade in YOUR NEIGHBOURHOOD based on your journeys of the last
seven Gayse. Use the map that 1s left over.

The daily travels that you and your classmates record will be
put together with your teacher's heip on the class map of Laval con the
following daye.

At the end of the week the class can identify the outer limits
of the neighbourhocd by Jjoining those places where fewér than ten
students visited,

The arsa inside the boundary that you made (where mofe than ten
students visited) jdentifies the NEIGHBOURHOOD used by youf CLASS.
ACTIVITY 2 COMPARING NEIGHBOURHOODS

Conpare YOUR NEIGHBOURHOOD map to the CLASS map., Is your neighbourhocd
larger or smaller than the ocne recorded on the class map?

Compare your map with those of your friends. Are they the same? Why?
ACTIVITY 3 COMPARING NEIGHBOURHOODS WITH YOUR PARENTS

On en outline map of Lavel, ask your parents to sketch.uﬁat they
consider to be the neighbourhood in which they live. Is your parents'
nap the scwe as the one you mede? Why? Were there areas outside of Laval

that your parents wanted to include in their neighbourhood but couldnft?
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ACTIVITY 4 IDERTIFYING THE URBAN ARDA

Iﬁ this exercise, your job i8 to esk your parents where they work
and what route they follow to gev thors. Cn the outline map of Laval
and Montreal given to you, hoelp your parents mark the approximate
locatlion of their woerk place. On the back of the map write the address
of the company or factory.

The work places which you and your classmates record individually
will be compiled on ths claés nap of Laval and Montreal.

Tsing an aerial photograph of Laval and llontreal merk on the claas
mep any othexr built up areas where no class parents work or live.
You hsve ncw identified the UEBAW ﬁREA-cf which your femily is & part.

Compare the urban area on the cleass mep with a map showirg the
boundaries of Montreal end Leval. Are the areag of the two maps tha same?

Which wsp best describes the urban area in which your family lives?
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MASTERING THE SKILL OF CLASSIFICATION

The ability to classily is an luwportent skill which once acquired
helps geogrephers meke good sclontific use of their observations. Cnce
a geogrspher has collected hig informatlun, clagsificatlion sids him
in resrronging his data to sult ths purpose of his investigation.
Quantvitative geography studies of the distributions of various phsnomena
(eg. population, tree species) are only possible after the raw data
has been classified. Classification ollows us to see patterns that are
much more difficult to discern from the raw data alone. Gould (1974)
explaing bhe inporisuce of clasgssification as folliows,

" A fundamenisl sspect of most scientific work Is the attenpt

to crder and cupluin a set of experiences that way initlally

appear unliqgue by extracting from them their cowmon charsctoristics.

This 1s why the act of clussification ig one of the most vesic and

scicntific humen procoduvess il involves putting unigue objects

together, into conveniently similer groups." (p. $1- 52)

Teachers are probably familisr with the primary grede resding
excrcises which require children to rearrenge new vocebulary under

given hecadinga.

eg. beech, fush, much, trosh, branch, brush, reach, and crash
can be rearrenged as follows,

Viorde ending withs cH_ SH.
Such exercises are really asking pupils to order the unigue objects
(in this case words) according to o particular classification schemes
Field work in geography at the grade four or five level can also involve
students in more mature classification exercises.

Asking childron to classify words (Activity %), cmphesizes that there

~
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are mery different ways of classifying irformation. Fenton (1966) uses
this exercise to introduce the ides of classification to hictory students.
It reinforces the fact thet the classification scheme you decide to use
must guit your particular purpose. In activity 6, a geographical situation
is used. After obmerving meny different land uses on the way to achool,
the children &re asked to form no more than five classes of lsnd use. Thon
using their own classification syctem, they can be sent into the field

to map the lend uses of a selected erca,
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ACTIVITY 5
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YOTTING WORDE INWIC GROULS

Often wo f£ind it eosler %o arrange things in groups. For exemple, In

gym cless the students are divided intc groups or teams in order to run

reley races. Lhe following werds have been grouped according to the number

of syllebles they bave.

One Syllsble

Tvwo_Syllahles

Three Svllables

shark tuna el.ephant
cat turkey
grouse eagle
baes rabbit
pike condor
oatrich
lion
sguivrel

Think of another way to arrange these words In groups by making up

your own classification system.

ACTIVITY 6 IHVESTIGATIEG THE LAND USES IN THE WEIGHBGURHOOD

When you travel to and from school, you probably see land being
used in many different ways. In your notebook, record all the different
land uses that you see.

Can you gort these land uses into groups or CLASSES? For exsemple,
you may greup ail of the different gasoline compeanies into one CLASS
called GAS STATIONS.

Try to group the land uses you record into RO MORE THAN FIVE CLASSES.

CLASSES OF LAND USE

Le 2: 3 b 5¢
ag a) a) a) a)
b b; b) b)
¢c) c) c
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Following the land classification you made, map the land uses

on Ste. Rose Blvd. beginning at Autorcuts 13 and finishing at rue

ot, Judes. Chouse different cclours to represent each CLASS of

land use.
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NEW DIMENSIONS I MAPPING

Mapping ir geography is most then agsociated with putting
4 symbol on & map to represent soms object or event from the real
world, However, mapping in geogrgphy has tseken on new dimensions
with the recent emphagis on quantification. Many of tﬁe "new mapping
forme" being used in gecgraphy today really have their roots in
mathematics. Tables, matrices, diagrams, graphs (espacially histograms
end scattergrams), and set notation are all accepteble mathematical
techniques fof recording information but it is only recently that
geographers have begun to use them. When geographers became interested
in enalyzing spatisl patterns of objects they were faced with tha
problem of handling their information in an efficient and precise way.
They realized that the various mathematical forms offered the most
econonical medium for storing gsographical data.

The widespread use of "new mathematics®" has meant that
children as young as six years are learning about set theory and
using Venn diagrems. Because of the new emphasis on ways of handling
and thinking about geographicel data, coupled with the entry of new
mathematics in elementery school curriculums, it is important that

young geographers Le made aware of the interesting and useful connection

"which exigts betwszen the two subjects.

Field work given to children often requires them to collect data.
Collecting population information (Activity 7), gives childrén the

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

EUUGATION LIBRARY
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information, children cen essily transform their-data into a histogrem.

(Activity 8) Thoy are slresdy femilisr with forming clesses (Activities
5 end 6) and probably huve mede many bor grephs in mathemetics. The
higtogram they create is roally just a combination of these two skills,
The wiility of the histogram in geography is great. Abler, Adems, and
Gould (1971) point out that explaining why spatial distributions are
etructured the wey they are is the foundstion of geographic studye.
A distribution is simply the frequency with which a phenomenon occurs in
space end we can use histograms to describe these distributions.
Scattergrems are useful for graphically.showing the relationship
between two different phenomena., They have been ommitted here
because their use really requires an undérstanding of regression
lines which is beyond the capebilities of elementary school students.
dctivity 9 allows the children tc observe that the shape of
histograms can change. It is importent for children to realize
that the nature of all distributions depends un the scele at which
we observe., If we use small divisions (or classes) we produce a
different histogrem than Iif we use larger ones.
Working with seté is a part of moct mathematics programmes
poday, but it can be ugeful and fun In geographicel situations too.
Using a presence/absence table and & Venn diegram the children are
encouraged to make locaticnal decisions based on the information
given, (Aetivity 10) This cxercise is modelled on one created by
Cole and Beynon (1970) for a Britiah situation. Teachers might
find 1t profitaeble to discuss the merita of using a Venn disgrom

conpeared Lo a tsble for answering certain types of questions,


http:Activ:i.ty

53.

ACTIVITY 7 INVESTIGATING THE POPULATION OF THE NEIGHBOURHOOD

You are to visit each house on the street which you are assigned.

Politely ask how many people live in the house. Record the information

in table form

AKDDRESS

NUMBER OF PERSONS LIVING IN THE HOUSE

3642 Edpar Street

1 2 3 4 5 6 7 {8

o more

3644 Ldgar Strest

i .
I R T Y B T
I I ! J I i i

i

- —

Find the average femily size for your semple street. You can do

this by edding up the number of persong living on your semple street.

Divide this total by the number of homes you visited. What is the averuge

femily size for your sample? How many families did you visit which

ere larger then the average? How meny families did you visit which

are smaller than the average?

T e -
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54
ACTIVITY & CONTINUING OUR INVESTIGATIOR OF THE NEIGHBOURHOOD POPULATION

Often we want to know how many houvses have 1 or 2 people, 3 or 4
or 5 people, snd 80 on. We can do this very easily by setting up
classes of family size. From your semple count the number of families

which could join each of the following classes,

CLASS A : CLASS B CLASS C
1 or 2 people. 3,4, or 5 people 6 or more people
Total=  Totel= Totel=

Make a graph of your results. This graph is known as a HISTOGRAM.

1 ‘ -
1z
10
8
NUMBER OF
FAMILIES 6
4
2
(0]

CLASS A CLASS B CLASS C

Which classz has the most mombers? the lesst?
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ACTIVITY 9 PUTTING NUMBERS INTO GROUPS3

Our government likes to keep a 'record of how mahy peopls
(populstion) live in different sreas of Cenada. Each province
1s divided into different areas called COUNTIES. Fere 1s a map
of some .of the counties around Lavsl and Montreal. The population
of each county as reported in 1971 is in brackets.

It is often more useful to know how many countieg have a
population of less than 20,000, between 20,000 and 40,000, and
more than 40,000, We can show this very casily by setting up
CLASSES or groups of different popuiatibn slzes. Put each county
into the correct class according to its population and then make

& HISTOGREM of your results,

CLASS 1 CLASS 2 CLASS 3 4
< 20,000 people 20,000 to > 40,000 people
40,000 people

) . ¢ ‘
* . L ] ]

How many .counties are there in each cless?

Which class has the most counties? the least?

. Meke a new classgification system with FOUR CLASSES this time,

and make a HISTOGRAM of your results. What happens to the shape of the
HISTOGRAM when the number of clesses is increased?
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ACTIVITY 10 INVESTIGATING 4 SET OF FIVE LAURINTIAN VILLAGES

Here are five villages which can be found in the Laurentians,
northwest of Montreal. Each village offers some services. In the table
below, & 1 means the village has the service at the top of the column,

0 means it does not.

VILLAGE CHURCH GROCERY STORE | POST OFFICE GARAGE THEATRE
Arundel 1 1 1 1 0
Brownshurg 1 1 o, 1 )
Lakeview 1 g 1 0 1l 0
Lost Elver 0 1 C 0 0
Pine Hill 0 1 0 0 0

Which two villeges have exactly the same services?

Which gervice do all the Qillages offer?

Which service do none of the villages offer?

The information about which villages have post offices and garasges

can be put in diagrsm form.
SET_OF FIVE LAURENTIALN VILLAGES

C R

Lost
River

Pine Hill

Subset A includes the villages having a post office.

Subsst B includes the villages having & garsge.

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 wants to live in a village which has a post office and a garage.
Wnich villages have both? -

Mr. Seale wents to live in a village which has a post office-OR
a gorage OR both. Which villages could he choose?

Mre bdame wents to live in a villege which has KO post office or gerage.
In which villages can he live?
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IDENTIFYING DIFFERENT PATTERNS OF SPATIAL DISTRIBUTION

A map is velusble for recordiﬁg the observed occurrences of a
phenomenon. When & geographer says that he 1s studying the spatial
pettern of & psrticular phenomenon he is in fect trying to find out
if there is any order to the spacing of the locations of the activity
in question. At a descriptive level, spatial patterns can be
identified as clustered (esch occurrence of a phenomenon is located
around A point), random (each occurrencs of & phenomenon is located
haphazardly), or regular (each occurrence of a phenomenon is located
equidistant from the others). Quantitative methods are used (ege
nearest neighbour anslysis) which assigns numerical velues to

clustered, rsndom, and regulsr patierns,

Compleie Legnlariiy = 20,1491
Complete Random — 1.0
Linesr Clusgstering r—~0.23
Lbhsoluts Clustering e O

(Source: Quantitetive Method
An Approach to_§gg;g-Ech%gic Geography
Tidswell and Barker,p. 34
Central Place Theory allows geographers to investigate the spacing
and size of getilements.
While geographers are concerned with describing spatial patterns,
they realize that any one pattern at any particular time is merely

a static representetion of a dynsmic situation. Their second concern

is to identify the processes at work which created the pattern



€:: they are sceing. Abler, Adsms, sand Gould (1971) ‘make the distinction59
as follows,
" Tt is not the distributions themselves which excite geographers,
but rather the fact that distributions vary in pattern and
intensity from place to place. Whsn we observe something at one
location but not at another; or when we note that densities
of occurrence vary, we immediately begin to ask why this
variation occurs." (p.56 and 58)
There are many p&ttérns of gpatial digtributions found in an
urben arez which children cen investigate., Initially, exercises
should instruct the students in the use of the terms clustered, random,
and regular. The exercise ihvolving the spacing of children on a
lins (Cole and Beynon, 1970) is esﬁaci@lly good for thig purpose. (Fig.5)
Activities 11 through 14 ask the children fo plot the locations of
various phenomena (community services, commercial estsblishments,
industriss) and to describe the patitsrns which they create. Each
child is intended to help complete only one of the distributions.
When they are finished, wvalusble class discussion can centre upon
comparing the different 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
equally well? A new home building project has been approved by the city
ard 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
puggest & good location for i4t7 Answers to questions such as these can

direct discussion to the fact that patterms change. Talking about

why the shopping centres and industries are located where they are,
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can lead children to consider the connection botween locations and |
transportation networks. If interest ia high, the sthudents ma
¥ »

suggest other phenomena to be studied,

60,


http:Btud:l.ed
http:COnaic.3T

i

Figure 5 . : 61,

CTE YO W R

Row 1 EVEN SPACING
66— 66— 60—

4
SR E N AL
) wm

SPACED ANYHOW (RANDOMLY)

Row 2 A 8

SPACED INGR UPS (CLUSTERS)

Row3
GROUP C GROUP D GROUP £
9 e 0 e
Scale 3:“01_1.3: ?IL; . .l]a Fest 0 ! j 3 ‘}M_efre.,

Arrenging Things on Lines

(Source: New Ways in Geopraphy
Book 2, Cole and Beynon,pe5 )




C

ACTIVITY 11 IRVESTIGATIVG TSE LOCATIONS OF FIRE STATIONS IN LAVAL
If & fire broke out at your home you would expect the fire
trucks to coms quickly, wouldn't you? Do you know where the ncarsst

fire station 1s located?
Here i3 a list of a1l the fire stalions in Laval. Flot the
location of each fire ststion on the mep you have beer givene

Administration Centre Fabrevilie 725 Montee Montrougeau
and Station

62,

Stotivn No.1l Pont Viau 554 Boul, des Laurentides

Station Nog2 Ghowedey 2 Place Souveanlr at Chomedey Blvd.
Station No.3 S5t Vincent de Paul 1111 St. Etienne

Station No.é Ste, Doroihee 950 Boul. Botel=de-Ville

Station Fo.5° S5t. Francols 6645 Boul. d'Argenson

Station No.6 Laval Onost 2392 35 Avenue at St. Rose Blvd,
Station No.7 : Auteuil 6200 Boul. des Laurentides
Station No.8 Ste, Rose 216 Boul. St. Rose

Stetion No.9 Vinont 1661 Boul. des Laurentides
Station No.l2 Iles Lavai 342 Chemin de Tour

Measgurs the distances between the stations on your map. Are all

the distances approximately the same?

If you hed to describe the patternm of thease locations on the map,

which of ths following words would you choose?

avenly spaced scattored clustered
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ACTIVITY 13 THVESTIGATIMG THE LOCATIONS OF POLICE STATIONS IN LAVAL

Ofton you see the police patr@lling on your street making sure
that your gstreet is sale. Do you know where your local police station
is located? |

Here is a list of the police stations in Laval.Aflot the location

of each police gtation on tha map you bhave been given.

Ste. Dorothee 965 Boul, lotel-de-Ville
Chomedey : 560 2 Street

Pont Viau 55 Boul., des Laurentides
St. Francois - 6645 Boul, &‘Argenson

Measure the distances betwesn the stations on ycur map. Are the
distances all approxinately the samel

If you had to describe the pattemn cf these locations cn the
nep, which of the following words would you choose?

evenly spaced ~ scattered o c¢lustered
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ACTIVITY 13 TWVESTIGATING THHE LOCATIONS UF LARGE SHOPPING CENTRES TN LAVAL
Many of your families visit Carrefour Laval to shop.

Here is a list of the locations of large shopping centres in

Laval. Plot tho locations of these centres on the map you have been given.

Carrefcu¥ Laval 2003 Le Carrefour (at the intersection of
(Steinberg Beaucoup) Puyo 440 and Auntorounte des.Laurentides)

Centre 2000 Laval 3195 St. Martin Blvd. West (at the intersectism
{Bypermarche) of S%. dartin Blvde and Marois Blvd.)

Contre Laval 1600 Les Corbusier (at the intersection of

(The Bay) St. Mertin Blvd, and Ls Corbusier)

Centre Duvernay 3100 de la Concorde (et the intersection
(Bonimart) of de la Concorda and De Callisres)

Galeries Papineau 1950 de la Concarde (at the intersection

(K Mart) of de la Concorde and rue J.J.Joubert)

If you had to describe the pattern of these locations on the nap,
which of the following words would you choose?
evenly spaced ' scatiered clustered

Can you think of eny reasons why these shopping centres are

located where they are?
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ACTIVITY 14 INVESTIGATING THE LUCATIORS OF SOME INDUSTRIES IN LAVAL

Here is a list of some industriscs which declded to "set up shop®

in Lavsl. Plot tho location of each on tho map you have been given.

Pacific Steel Inc, 845 Munck Blvd,

HEunter Douglas 2300 Francisg-Hodge Avenue at the corner of

Congtruction Materials Cunard Ste

Division

Provigoe Werehouse 2700 Prencis-Hodge Avenue (next to Hunter Dougles)

North imerican _ . 2300 Industrisl Blvd. at the corner of Cunard St..

Food Equipment

Pierrette Dairy 8%, Martin Blvd. et the corner of’ Industriel Blvd..

Marshall Steel Mgzrsholl St. at ths corner of Fortin St,

Kcan Aluminum 2000 Fortin St. at the ccrner of Lippmann St.

Primo ltalisn Feod 2345 Froncis-Hodge Avenue neaxr Hwy. 440

Products ,

Zenith Corporation St, Martin Blvd. at the corner of Industriel
Blvd.

Uni~Chem Paints Fortin St. at the corner of Place Sauve

If you hed to describe the pattern of these locations on the
mep, which of the following words would you choose?

evenly spaced scattored clustered

Can you think of any resson whieh helps explain the pattern

you found?
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THE CONCEPT OF PROBABILITY - AN IHTRQDUCTION

& gtetisticlan thinka of probebility as the proportion of
times an event will vecur if the exporiment or situation related

to the event i3 repsated indefisitely, {(Holland, 1976) Based on

67.

a_prdori grounds, cut of one hundred experiments, it would be expected

toat the event would occur approximately sixty six times. In

geography, we usuelly deal with a ssmple distributlon of & phenomenon

becauge it is often impossible to collect data for every occcurreance
of that partiéular phenomenor. Many probability tests (eg. Poisson
and Binomial distribution tests, F test, end Chi square test )

can be used to identify the nature of the geographicel sample
distribution in question. These procedurss allow us to determine

it the eample distribution is & random one {ie. unbissed) or not.
The establishment of the validity ¢f the collected data is an
important prerequisite to hypothesis testing in geographical
research.

On a more practical level, the hazards of flooding are an
environmental event which geographers are studying. Despite millions
of dollars spent in the Unlted Stetez on flood control, damage done
by floods has not diminished. Why s this so? Abler, Adams, and
Gould (1971), point out that flood control projects are usually
built to deal with average conditions énd cennot handle the horrible
flood which probebility distribution tells us will occur, once in

say overy fifty yearse Snowstorms are a weathsr situation familier
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to Montrealers. Snow removel budgels are based on the probability

that we will exporience & winbter of everage snowfell. We all know
what happens when a larger thsn aversge winter snowfall occurs.
Snow removal budgets are exheusted seversl snowstorms before the
end of winter.

Many of our daily'decisions are based on the conceplt of
probability., If it will most likely rain today, I shall take my
umbrells to sciwol. If the éir controllers are not likely to go
on strike, I shall fly'to Vancouver next Wedn2sday. What arc the
chances of winning in Loto Canada? These are all oxpressions
of probability in different forms. It is important that children
have some understanding of the concept ¢f probebility which is a
part of their daily lives.

Unhappily, for some Laval families, spring flooding forces
them to vacate their homes, but this turn of events provides an
excellent geogrdphical situaticn for teaching the concept of
probability. | |

Before doing this,_.bowever, the basic notation for expressing
probabilities must be taughit. In recording a probsbility, two

numbers are used, One number indicates all the possibls outconmes,

. &and the other indicates the probability that a particular event

(or events) will cccure {ege When rolling a die, the probability
of rolling a four is 1 out of 6 or 1/6 of all possible outcomes)
Activities 15 and 16 aim to introduce the idea of probability to the

students. Using coing and dice, Hay (1971) created these and other
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excrclises for introducing probability to elemen%ary grade puplilse
Several lessons may be required to reinforce the concept before

investigating the flood situation in Laval,(Activity 17)
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ACTIVITY 15 WHAT ARk THE ODDS?
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Find for yourself two dice, one red one and one white cne. Roll

the dice and cross out the dot on the lattice that shows the
numbers on the two dice. For example, if the red die shous § and

the white die shows 3 you would cross out the point (5,3) on the lattice.

_Roll the dico five more {imes and c¢ross oubl your results on the lattice.

How memy different results can you have when you roll the two dice?
How many different ways cen you roll & 7 with the two dice? (The
pumber on the red die plus the number on the white die must

equel 7.) Use the lettice below to help you.
b v * v $ . ¢

WHITE
DIE

SN ke by

] 2 3 4 5 ¢ oI
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What is your chance (probability) of rolling a 7 .with the two

dice? (Hint: compare your chasnces of rolling a 7 to all the

results possible when you roll two dice.)

Record your snswers for the other numbers in the chart below.

The PROBABILITY of roliing s 2 when ycu rell two dice is .

1
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ACTIVITY 16 FLIPPING A COIN

Using & coin and a die, enswer the fbllcwing questions,

How many different results can you have when you flip & coin
and roll a diec? (Vraw s latiice showing all possible oubeomes., )
What is the probability of rolling an even number and getting
heads when you throw & die and & coin?

Whet is the prebebility of rolling a 3 asrd getting teils?

Using two coins, answer the following questions.

What is the probsbility of tossing @ head and a tail?
What is the probebility of tessing 2 heads?

What is the probability of tossing two tails?

Is your chancé of tossing 2 heads (or 2 tails) grester

cr legs than tosging a heed and a tail?
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ACTIVITY 17 INVESTIGATING FLOOD CORDITIONS IN THE FABREVILLE
SECTOB OF I.AVAL

Every spring, some Lavcl familles are forced to leave their
homes becausse they are flooded with water. The following maps show
the flood conditions in the Faebreville sector of Laval for the
past seven years. The shoded areas shovw the lend which was flcoded.
Using the maps, fill in the following tables Put 0bif the point

is not flooded, Put 1 if the point is flcoded.
Points on the Map

A B G, ) E b
1971
1972
1973

1974
Flood 1975

v
Llear 1976
1977 | I
TCTAL

{4

Based on the information you collected in the table, answer the

following questions.

Which points have the greatest probability of being flooded?

Which poiot has the least probability of being flooded?

Hecently & new louce wasg built beside Point D The man who

bought it asgks you 1f he is safe from flcods. What would you tell him?

Land next to Point A is for sale. The parson‘who owns it complainsg

to you that no one is interested in buying it. Can you think of a reason why?
Suppose you were moving into this area, at what localion would you

choose to live now that you Jnow aboult the flood gituation?
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THE USE OF MAPS WITHOUT SCALES

Kensky (1963) defines a notwork as a seb of geographic locations
interconnected in a system by a number of routes. Networks are used
by physicel geographers to stuiy drainsge basins (Horton,1945),
and by human geographers to study transportation networks
(Garrison, 1960), It is §aluable to spend some time inrgeography
studying networks because they focus on how a spatisl structure
functions as a system. The study of networks helps develop an
apprecistion and understanﬁing of order in the landscape.

Ambroge (1969), argues for the inclusionAof network ectudy at an
early stage of geogrephicel cducation when he says,

"W If the concept of a network is Iiniroduced at an early stage

of training, using very simple examples, the task of

wnderetanding progressively more diffisult technigues of

network analysis becomes that much easier." (p.286)

The study of a network using e topographicel map, may be
tedious because it-includes information which is not needed énd nsy
in fact confuse the student. Topological transformations, or graphs
using linees for routes and vertices for the intersection of routes,
are eagier to manipulate. Probably the topological map most familiar
to Montrealers is the one posted in each subway car of the Metro
which showe the @ifferent subwey lines and trﬁnsfer pointas. Activity 18

uses the Montresal subwey system as 8 simple introduction to networks

"for children. Using local bus routes of westera Laval, activity 19

considers a more detailed metwork and introduces the idea of a
nurerically assigned most accessible location. In topological terms,

the most central place is the place with the lowest associsted numbers

g3,
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ACTIVITY 18 LOOKING AT THE SUBWAY LINES I[N MONTREAL

Answer the following questions using the dingram of Montreal's

subway lines which you were given,

de

2o

3.

4.

s

How many different subway lines mske vup Montreal's subway systen?
In order to travel from Henri Bouvrassa to Cremazie gtation,

is it necessary to change subway lines? From Sauve to Bonaventure?
From ¥rontenae to Peel?

In order to travel {rom Beaubien to Atwater station, is it
necessary to change subway lines? From Jean Talon to Viau?

From Longueuil to Atwater?

Which station cen be reached without any iransfers (changes) no
natter vhich subway line you travel? We call this station the

MRST ACCESSIDRLE ome becaunsc it is the ezsicat ome o reach.

The Gity of Montreal is plamning to extend subway lines 1 &and 2
and to £dd a new line called line 5. Look at the map taken

from The Montreal Star to see vhere these new lines will go.

Try to draw your own diagrem which will include these new additions.
You may add to the diagram you were given or nake a completely

diffecent one,

P ———.
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ACTIVITY 19 ANALYZING THE BUS ROUTES IN THE WESTERN PART OF LAVAL &
The map on the next page shows the bus routes in the western

paft of Laval. A scale is not uged on this map because we are

really interestsd in how the routes join to make a transportation

network, not how long the routes are.
In the chart below, record the number of bus tranafers you have

to make in order to arrive at your destination. (& transfer point

is counted ONLY IF YOU CHANCE DIRECTION.)

"\\\\\quj%b Twin '  Western Pierre

Oeks City Laval  Centre Laporte

Carre-

P 1

_FRoM w1 Metro School ' We1]  H, School Leval ,Sehool

Metro

Twin Oaks
School

City Hall

Western Laval
High School

Centre Laval

Pierre Laporte
Scinol

Carrefour

TOTAL RUMBER
OF TRANSFERS

- Which location requires the largest total number of transfers?

¥Vhich locstion can be reached from the other six places with the least
number of transfers? We cell this place which can be reached the

easiest the MOST ACCESSIBLE PLACE IN THE NETWORK. .

Is it sensible to you that this place should be the most acceasible? Why?




O | o 0

Jiwin Daks Schoo)

6 dey

Possible Transfer Points o

- Carrefour Loval

Western Laval
High ?Fc.,hooi

Prerre
Lopo
smgﬁ &

Henr] B@uras?a |
Metro Station

[y} .
o

BUS ROUTES INWESTERN LAVAL
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CONTENTS OF
NEW WAYS IN GEGGRAPHY
BOORS 1 AND 2
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¥Skill of rssording absence or
presences of linke between towas
{nodes) in tsble form is intro-
duced,

map, the larzer the
¢ deteil, but a
is covered,

Gazs

Journeys

School grouund

Classroom

Wind puups

School bailding

School ground

Landslides
Briticeh towns

Towm

Tractors, Roads, Railways, Woods,

Shopping mall

Horthern Ireland

Building up & railway network using

dates, Russian

Bramcote vilizge

3uild Your Cwn Railvay Systen

J

Heliday Destinations

Maps

i

Parks, Settlements

Inter-continental jourmeys.,
Phygsicel lend barriers vs.
use of Suez Canal or Panama C.

weshed out Bridges etc. which interrupt roasd networks

San Frencisco, Ue.S 4.
Isle of Elba, Itely

nistoricel
ex&mple.

Part of Iowa, T«S.h.
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SITTLTICN 1OCAL DISTENT
.
& . coss
o 1. Distributicns
- Lrrengementis on lines Children lining up in school Trees lining sides of streets Villege buildings
- In patches Bug stops along a street
- Things on patches Cows in a flelQV éphildren in a school
- Throughout time to stress aricud times of the day
- even specing - rendcm \
specing - clustered pattern
2. Eest Location
Finding the best locetion In a school cefeteria, 24 children ere eating
- using Lew of Lesst Effort lunch. Out of 32 chairs, which 8 will probebly be left empty?
- using Zeilly's Law of KReteil On e beach, (disgrem given) where will
Location Mr. Park, the ice cream men locete?
Students choose position fer
cepitel city on ficticicus
island and comparing to some
capital cities in the world,
- = idsntifying the "breeking Pupils choose the university cne would expect
»oint® beiwveen two locations varicus Erglish students to attend. :
end competiticn and fuiure Locating & store. lLocating & gasoline staticn.
3. dourpsys
-~ Identifying busiest places. School building Supermarket
{junctions or nocdes) ‘
- Idan:ify.n& puslsst routes.
{mein road links)

-~ Choosing locaticn for new
routes

U

British countryside examples. Many possible new routes are given. The facter cf

perecnal preference influencing a decision is introduced.

Journeys of British football teams.
Journeys of British students for their holidays.



VATION LOCAL DISTANT

!

Sets, Orgendzotion and RBeleticnchips
fitennts to deel with sets of geog-
rephical thirgs and reletionships Students ere to chocee one of six British villages to loczate
beiwesn the sets by in which hae the functions they most want
- clessifying information
- uging Venn Dizgrams (emphesizes
that more than cne varisble can
be used for making & decisicn.)
- correleting information : Heletionship between erops and land,
. #5kill of using o Contingency Tesble is introduced.
Relationship between time and distance using journey to school.
*¥8kill of construeting a greph is introduced,
Relationskip between Felght and Rainfell, .
+¥3k3i11 of using Kandom Numbers Table is introduced, Visual correlsaticn
on a "Scattergran® iz introducsd which will leter lead to Person Froduect
Correletion test.
I Relationship between Slope end Poteto Yield
#¥S5kill of renking is intreduced.
nelatiovb% ip beitwsen the distance of the ficld from the farm and the value
in § of what the field produces.
=Skill of identifying difference in rank is introduced which will lster lzad
“to Spearman Fenk Correletion,
Relationship between time and distence.
#3kill of reading time schedules is introduced.
~ spreading information spreed of bad apples in e tray spread ¢f & new way to grow corn.
(Ciffusion process)
gm) ‘w’ ?%)
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5. Contours
- rgeding contours

6, Bounderies
7. Gsmes

Construction of a simple contour model,

Recognizing Iield boundaries

* Colonising An Islend

Gaining Control of
the Island

Recognizing stete
bounderies

Finding & Job

*Intrcduces study of geod and bad positions in areus, control of territory,

elenent of chance.
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