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A3S'.i.1:RACT 

G eogr- aphy il1 tav.e:ht in Hcv; Zoolr-mcl sGco:ndG.ry 

school2: C'.t th:cec sop2:r.2:1:ie levels; fj_fth form? sixth 

form 2nd s eventh form." Thoro nppoe:rs at prosont to 
bo little con-tinuity in t he tcc,ching content of tho 
::iubject 9 c:nd in the development of pr2ctic2l skills~ 

from fifth forxn tl1I'OU[;::h to seventh formo 

Research is currently being conducted i n to 

~::;cography teaching ;Yl new Zc8l2nd second.cry schools 

v,i th the intention of :providing informo.tion with 

V:ihich to for:mulo:te:-) c, nr0Pr2rmnc of cv..rricuJ.um. revision ..._ r~, 

2.i1~1od 2.t integrating the geography syllo.bi from forms 
five to seven, with on mn-T,he.sis on tho sequcnti2l 

development of :9r o.ct icol geogrs:phical skills. DI2ny of 

the pr2,ctic2l skills r.'h ich hove been i.dentif j:oc1. in this 

rcsonrch involve number operations r:::11.d -thoroforc 
require tho student -to bo nu.r:.1crr:.te o A dcftnition cf 
nurn.orc.cy is 

ctttG.onts in 

pI'opos cd 9 811d 'bci.sic probloms conf ronttng 

their lc~2:rni11,q- of mc:.tllcmc.tico - 2nd so in 
.... ~' 

their dcv()lorrn:1ent of 11rn110I'2.c.:,y skillr:l = c1rc r cvtovmd o 

:!:110 :rc~:ruJ_ t s o:C c .. 



sylJ.c,b-i.:m co1,ll.d be ::,ucccssf-o_lly opercd;cd" .Althouc:h 

the J.nci.dcnco of tho googrrx9.h;y/n12th<')m2.tico s 1J_bjoct 

corn.bir.uJ.tion :i.s found to bo rc1c.t ivcly higI: 9 it is 

gcocr2:phy syllc.bu.s be rn.2cde for fo:r-rnrd instruct:Lon 
i""" -LL 

tlf;J ocl i.1.1 

vJl1icl1 11~rv,c ·boo11 -L!BOcl in !)f.?.s·G [;co~;1'"Jc1;p}1.y eJrrrrni11cr~ioI1 

r~·upc~rr3 9 t311cl.. vl.i1 ic.t~ c~ro tl1.c:r~~;f ore i1n;1J .. :Lei t i11 tl1e 

existing googr::lphy syllabi, bo:fore p:rocood:i.ng to the 

forr:1vJ_c;tion of 211 into,i;,·x·ated syllabus for forms fivo u . 

clevolopnont cf r:Jl":iJ.ls vJi thin this syll2JJus o 

+ + 
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In "lJrescnting this thesis I a m oblig ed to 

::c':.clmow1od8"e t.h8 coo·L)c-.ration reeeiv·ed from head .... ) . 

t02.chsrs of gcogralJhy departments in 92 New Zenl2nd 

secondary schools. 

ii i 

puring a protracte d neriod of revision? rn:y 

:oationce w2.s metchod by Ur Eric .Areher of the 

Ec1ucotim1 Dcp 2rtmcmt 0,t Dssscy Univen:,i ty ·who provided 

ll_ Q_l _nt_ ·Pu.l _.,,,i . .;: -:-,·nco _ ....., :::~ \A ~ vl t:- - V a 
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lo I NTRODUCTION 

1 ol A.YJ. overview 

In the Ne1:1 zoclrmd scconda.ry s chool curricvium~ 

geogrf3..phy is t aught as a subj0ct to students in the 

fift.h? s i xth end sev enth formso 

at t.i'2 e fi f t h form level of s tud;{ o 

It i s first offered 

Here its content 9 

and t o an ext ent the manner in which it is t G.ught? is 

influ?.nc ed by the requirern.0nts of a n ntional ext ern2.1 

examination 9 School Certif icate ? which . the student ms.y 

s it a t t he end of his t h ird yee.r e.t secondary school o 

At eo.ch of t he sixth form and seventh f orm 

l ev-ols of ~T~udy ? t h8 cont0mt of g e ogr aphy is 2g21.in 

prescribed by t he syllG.bi set d own for s0p2rate ext e rnr::l 

examinations; a t t he E:md of t he fourth year (Universit y 

Entr::nce Exe.mino.t ion 1 in which internal a ccreui tinp· rn2.y 

be C:xercised ) 9 ond the fifth yea r ( lh1iv0rsi t y Bu.rDr~:r·y 

and University Schol 2rship Exa.1Y1ina tions) of s e condary 

school stuclyo 

Th0 g ml0r 2l p i c ture 9 ho,·1e·vcr 9 i s not as clear-

is not E!. prer0q_uisitG for sixth form ceogrnphy 9 Fnc1 

s 01--ic ~,; tud02-:i. ts ( see Appendix 16) msy take :::co2:rr:i.·rhy fo:c 

tho first tir~e in the so·venti1 f ormo The :ln.t:roduct :1.on 

ri se to smao s tucJ.0nts studyint -oo t·raphy in tlw oixth 

f ov..:c othc~r 
.. . . 

Sv..O J C C--C S t hereby Gntitlin_,-.. t l:cn1 to sixth 
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form togo"t.hor vd th the ::.Jubjeets in v1hich he fc'!iled to 

In terms of populcrity, geography in the fifth 
form is currently rBnked third after English (which 

is compvJ.sory) ond. m.athern2t:i.cs o In the c::lixth form 

end seventh form~ geography usually vieri with biology 

8n.d msthe:matics for 

terms of the number 

~ .. ('"'' .,-- 1·1)· seconv. ran.1:0.n.o: an:;o:r Dl'l,7_2sn. u1 
(.,.,- ~ 

of ~tu.dents taking the subject. 

l" 2 GeogrG .. phy in the Secondary Sch.ool Cv.r-riculv.m 

In this decade of the nineteen-seventies when 

change hes been clescribed as "an 0lementril force ii{l) ') 

tho processes of formel education 2.re comint)' in for 

increasinr· scrutiny in order thr1.t somo assessment be 

made of their contribution in eq_v.ipping young people 

for a future society th2.t will bo the proclv.ct of 
·present change o This cxrnninntion of the reJ.2.tivc 

vwrth of educationol :orocesses in some subjects has 

st:i...rrtulated specialists vd thin these subjects to se0k 

to justify their inclusion in the school cv..rricuJ.c, 9 

pc,rticularly v1hen confronted with the possible replace­

ment of these subjects by more practici;1l studies on 

sc.y consl;ut1er ri2ht or L::I::.ily rclo:tionshi;:-iEi o 

~Co tht,.~ m1.d 9 geouraphors hEve beon p:cc-rp2rea. to 

provide rJ1xppcrt for tho continuinc inclv.Dion of their 

::;1.,1lJ ;jcct in tho secondary Dchool cv.rricv_l 1x:~1 o LicCoBidll 

(1967) h1:,s decJ.ered that 0 :":cogrr:rphy 1 3 c;pcci2J. jv.st;if:i.--



o.ctio11 of tho objects 8nd forces 
' ( ~ )' According to Shortle 

the:t occupy onrth-~ 

(1971) l, geogrG.phy 

oucht to be 0 o"lC (,r-_·:;'! nc'i. v;i· ·t,'·"' B~ "V r.-1 "~,; n.{'-' ·1 n ......, .t. _ __ ,._ .t..L '-' ... V V ~J...V}.,~.a.-c:, - - - pupils nn 
u:n.d:c1"st2ndi11g: of the. way in which r::i2n has chongecl. his 

SJ)ot ic1 cnvironmon t ~ rmd o • o on r:-: ·Nsroncss of the need 

9 

to m.eint2.in rmd improve the quo.lity of the hun12n :::-rpDtio.l 

environmGnt o 
11< .3) To generDlise on the function of' 

googro.p.hic,::il education in the secona.ary sohool, it may 

be thoucht of gs developin.g i env±ronmcntol li teracy 1 

in young peopleo 

I3ut there -i , • 
..\....:J more to justifying 8 .. sv..b jcct I s 

por.:;i tion in the school curriculum th2n clecidinr-r on i ·ts 

function 2nd content o In cormnon with other subjects 

taught in nevJ Zcmlr:2nd secondary sc.noo1s ~ the teach ing 

of geography :nust be seen to achieve certG.in basic 

education2l objectives. Tho st2nd2rd me2ns of 

evaluBting 2.chievement iD h~i: acl.rninistering rGvision 

tests and e:::rnrn.inat ions, whose results Gre 8xpocted to 

provide 8. reliable :measv..re of' the a cquis:i. tion of know­

ledge 2nd vnderstand:Lng? Dnd the development of skills 

ond ::1.ttitudes ~ the educational objectives o 

'l'he influence of the extern0l e:lwmins.tions 

system in IJ ew Ze8.lond rrncond2ry r-J,chool education cr:1n--

not be overlookedo nest -oedaPOPical endeevours ere 
I.. ,_. 0 

ul tim2.tely directed e2.ch yer:xr tor,Ir-;;rds 8 .n externnl 

e~2mination, and it is often from the provious ye2r 0 s 

exomirw.t:i.on forme t r:md content -th~J.t tho to2c1rnr 

l O 3 The GC Of)'.'8,J)hy Syllabus 

V/:i.. th tho end of the formoJ_ C';x:tornr=iJ. ox2c;lin2.ticn 

(2).,'."r,",·,c:- ''r "'J'l c '( 1or7 <i r-c..' v'V •.·,-:,, .1,,. l .. ? L , , 0 9 .,,o 9 ():) 0 

( .3 ).2< 1·0.,,-, .,_· l "' :) ·1 °71 r; ,; ,.t.U ~ l.,_.v 9 "' o 9 ... .J \1 _,, , • 
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i.:,:vst0n1 porhsps in Dight? the c,ttontion of r:eogrophical 

tho reorganisetion of the current three sep2rat0 

2eogr2,phy t'lyllGbi tauglrt in the Gecond2::cy schools o 

This move re:rresen ts o. FJ(f.:rious v.ndertaki:np: for ccrtr:dn­

l~l the f-c:rture direction of ;,·eogre.phicel 0ducatio11 in 

i\'Iorv Zer.:::lc:md rc:stG on tho nr,tv.rc:: ~ma. structure of the 

inten·rated fJ'yllGbus thet evolves from tb.iG 1
1Jlr=mnin,:-· 

l._l . • ,.;, 

uork, and on. its nccGpts:nce bJ prf:Jctising toacherso 

educ2,:'Gionr:0 l objectivEm is Dn :l.:mpor't2nt ono c It cm'l 

be illustrated by me8nf1 of 2 simple syllord:.3mo Givon 

a mr::1jor -o:r·emir:-;e thnt ~'.'" p:rc:::-;cribed sylla'buG form:?; tho 

bDsis on which (m exr'·mine.tion is structured 9 2.nd given 

the mi.no1" premise th2,t the exominB'tion iG [·rn designed 

os to evnlw:::;te the relativ-e 2,chievement of educational 

objectbres? then the conclusion to be drr::;vm is the,t 

these objectives ore implicit within the syll2bv.so 

The most c,ctive s,gency in the field of revision 

of geograpi.1y syllabi in New Zee.land is the Bo2rd of 

Geogrffphy Teachers: Cu.rricul ura Group o 

been c2:r•ried. out by this Curriculum Grou,.:o in a nuinbor 

of fields to gatner together backgrov.nd infor:mPtion 

on which to b2.se syllabus TENision. 

five nm.jar ~cepor-ts hr.-~d been presentea.~ 

By the end of 19749 

1) :Present Skills Required. in G-eozraphy Syllnbi 

:?) '.Ch8 Origin nncJ. of 

3) on S.kills 

Stu.dents 

in 

4) ~:rte (Juelificr:1tions of flow· Zu}J.2::.1d ~>ccorre:phy 
ic-;2,cher:21 
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l. 4 Skill r:.; Hoq·u:Lrod :in C-o ogr P.phy 

Of the three reports issued by tho Boord of 

Geogrr3.phy Tc8..ct.1e:rs whic1.1. lwvc been conc0rnod v1ith tho 

identification of skills i:.r1 r oogra phy te2.ching ? the 

first - P:r.2s ent Skills R0qu:i1..,.od in the G oo~?;raphy 

Syllabi - sour ht to enumerri te the types of skills 

found in e:eogr2.ph:l.cr::.l educo.tion" The aim here was 

to provide a freme of reference from v1hich ~·- sequ.ent­

is.l de,rcloprnent of skills scheme could be formulated 

and thc:n p1"ogrammed into syllo.bv.s revision plr:ms for 

secondD.ry school gooffraph~y-. 

Although tl'.Jis p2.rticv.l2.r report did not define 

the term 'skj_ll' , it ir; Dp-pe rent from the eontont of 
the report thct it w2s interpreted in a co:m.preh.cns.tve 

littht, anc1 tl:12.t in fac·c 811 r.·oography teaching involves 

th(~ impartin:g of .knowledge Bnd un.derst:::mc1ing throu~,11 
the medium of skill development. When? for exomple 9 

the skills r•eq_uired in University Entrance Geogrsphy 

are identifiod 9 a s listed below~ there remains little 

else taught in sixth form r·eography the.t is exclusive 

of these five grou'f)s: 

S:i.x-th Form Geography Skills( 4 ) 

i) C'tC2,demic skills 

:Li) pn;tc'tical s .kills 

iii) intellectual or thinking s killo 

iv) soci2l skills 

v) 0v2lu:::1tion or c::;rn.c:1irw:tion :;1:ci..11s 

in ,cc oo t::l'.'2.--r~hical cducs.t j_on 9 
• .. : . _ .;. , · 

:rcscorch i i-1tc c;v.rr:Lculu.m rcv:i.:::,ion is concc::crlinr,- its aJ..f 

( 4 )fro;;.1 t h e H.oport on Skillr.:. l{GCJ t;.irod :fo:c Untv cc:i.sty 
L;:r1t7l~:.nec (} CO?~rt:SI)l'ly 7 .110:;-~: C11..r:c:l.cv.1·u.n1 C~IlOV .. 'f) I-'t(::}')Ort ~ 
J'vJ..y 197.3" 
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E;~rnm:i.nc in rnoi'.'o detail t he 112.tv..rc of the Dkills 

roquirGd in l c2.r-nin,g r ·co:t;r nphy. :l!,or tho pv.rpo:::-;es of 

this v1ork 9 however 9 z enoral a ttention VJil1 b G cl:i:;.."oct ::::)d 

towards 1 practical 1 or 'mech2nical' skills, and 

p21.rticvJ.(1r c::.ttention tov:ra:cds sktlls invo1 vi!1f' nume:r.ncy o · 

l "5 Pr2,cticcl Sk:Llls in Googr i:i.phy 

The Bom"cl. of Geography Teachers 9 in their 

Cu:criculu.n1 Group R0port of July 19739 i dor..t ified o, 

set of praoticel skills a t each of t he three levels 
of c eographical study in th0 secon.dt=i.ry school o 

For School Cert:i.ficG.te Geoe:ra:phy tl'1e skills 

iHOre listed as~ 

sketch m8.ps 
graphs 
topographical maps 
photogr aphs 
setting out (of map work~ 2nd in 

following instructions) 
cross sections -
use of tormi.nology 
field \\'Ork 

'.rhe pro.ctic2l skills requtred. for Unive:irsi ty 

Entr8.nc o G oo,?"rr:tnhy v:.1crc id0ntifi0cl. ns z 
• .. J ... 

i) r:r0.phico.cy :meps 

.· . ) 1 -· +- ,., .... ~ "·Y J..l _. .. l. {)~•.!. ·.::•. \...• 

- r,1:otogr2.J).hs ~ 
- a .. J.8-p;r'PD)fj 8{10.. Cl,.,OSS fJC;{";JGions 

~ J_r;1ndsd2-pc ;;; ecttona 2 11d ske#~cl'toc 
~ x.106.cJs 

.,. tcrmj_nology 
~ pr}1~s.r~:ro:ohn 

C F .SC S t 1.;tcli<)S 
- quotat ions 

r.- in:? ·t 11 cn10.t; i c 2.l c Oi'l co ·~;;-'cs 
- --:rc:ohs 
- ~~D-st8tistics 
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sife..,c;cb. n1a1)s 
Grt?-,phs 
topogrL:phicoJ. rn.21,-ps 
aerial photographs 
field vJork 
measurement 
comtogrG.phy 
diogrmns 

13 

The pr2,ctic2,l 2nd rnechoxd.cal skills identified 

by the Board of Geo craphy Teachers in this re1)ort are 

derived in each instr:m.ce from syllo.bus :prescriptions 

and f:;."om th8 content of past ext0rn2l oxamino.tion 

po.pors. .But where the oxa:!:1ination is set :i.n 8 .n 

c-.Jxposi tory essay form~ as for Bursary and Scholo.x'shi·t) 

E:::w:c:1i11ations ') neither tho examinD,tion nor " the syJ..12.ouo 

pr•oomble sheds • Q .. light on the specific skills 

~a~,,~~ed J 5 ) nrd ~½~ lev~l o? c~ill q++~i·nm cnt _v\.j_VMJ.-- 9 .__.!.J. ..,.1._v .._, __ ..:J.t~- c .... uv1_._. .1-.. V-- is not 

prescribed. The problem here is that there is little 

p:cesc~cibed guidance at present for geography tes.chers 

at 2ny of the three levels of geo v-raphy instruction D.s 

to the nature of t he pr2,ctical skills required~ Gnd the 

level of r?-,ttainment expected in tho performance of 

these sl~ills. 

J~he proctical skills in seconde,ry school goograpby ~ 

a s they have been identified in the report of the Eo2rd 
of Gcogr2.phy ~'.e gchez·s 9 cont :J in e. rol ativoly l erge 
qucmti tat:i.vc elexe.nt. I'7o.ps 9 in -plottinr: proper-ttos oi' 

loc r:::tion 2ncJ. d:Lstributio:n ~ ore es:c:,ent-1.r?lly qWYi.1 t itot:i vo 

requir:::; n.n 2.pr)rccir.-,tion of sc2lc 9 qv..ontity ond :nm:1b0·r ,. 

g i cld ,.,,erk w.dickl coi,m10nl;y involver; t he co:Ll.0ction o f 
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is evident that p11 8.ct:i.cal skillG in r::1econa.2,ry school 

gcopr2.phy require a facility not only i:Vi tr.;, rm:i:·ds but 

also '.-Vi th numb ors o 



2 ol Hrnne:-cacy Defined 

Tho tm:in 1 rn)1ne1"acyq 2ppoarB to be of quite 

r0ccnt coin'::->r:,"'e beci::i.use ne:i.ther the Oxford En.'Y __ J. ·i r1h ·-·-l·"'-b , - ·-' ..I.·-

Dictionary nor the Webriter; s Nev, C.olleg i 2,t;o -· to 

cite two recognised a.mbi-Atlent ic o.uthorities 
a.cJ.mowlcdges its existence o 

ov0r~ numeracy can be t2kcn 
In £;Gneral terms 9 hov-1--.... . 

to rel8.te to nv .. nibers just 

as li ter0.cy refers to words o To work this analogy 

further; if literacy is P-ccopt;ed as the s t ate of 
being li.ter·2.te 9 

nv.morate o 

then nU1.11eracy is the sto.to of bein?:' 

B8sically 9 then 9 m .:u:neracy is e.ssocie.ted \"Ji th 

the 2.bili ty to O h211dle' nv..rubers o And j'm~t 23 ther8 

exists s, m;~rked and demonstrable rrmge _in. incUvidv..ol 

ability to hDndle nv.mbcrs ·~ so there exist lovols of 

numeracy.. From t h is pra1.im:i.nary concep t of nv.mcracy 

a~J t he 8.bili ty to h2ndle numbers 9 it ic necessnry to 

resolve the ·picture mere sharply o 

i\•,,: erc:-cy .n1 ,;,,... .,._, v . ..71 ~,. . , ... ,,:, 

concep ts ; tho conservation of nmnbe:r 9 s,nd nu.mber 

,:1ucccssion o The f'i:r.st refers to the tr:::insfor:m8tions 

0 -f "' n nr,1,o(~r 1\r1·,, ...._y,,.,..,.C·'1:1·t1·1"l0• '·'Yl ,::,:-r101 ,~nt or oni:.;·,-'-·i-'·,1/) .,,·1~icl1 _.. t .-~ _,..vu.,:._ _, .._, ,1:..1- V,;J ·" . '"' (:., (,.. ,__ L.:.·---- \A!. .,. v.:.,_ f _ t,_ U: V\i.£. J. _ 

l crwc it m1chongeo. o On tJ:i.0 idea of :number succession 9 

D.;"' - ,. --1 .:, (' ~ ,:; _. ,... (1 066) ,....+,.,-'G"' +1..,,,,, .• - vne ,:, ,_:;~1.u ,;OJ.v1.Lrl..• . ..,_ J ,;, lJ , :,. v UiL•_:, v __ , 

n1c- "' ..,.,.,...,," of-' <7'i_Tr'~~hr-.,c,·i~ 0.(,:'L. +1,::.-,,,::, ,., ., . .,JO 2·u.~i ,::,r;,,, (o."' 1 0 , ,,-:-, 
.... 1_ ~.0vt.• v ,_ "'-'v .t • v ...... v ... _>.t.o.., . ., • u ...... -v'- U\.:, Vt ....... ., , _ , . _\.-:; 

- 'r1P~7 •
0• 11 ~-"\,,c,·i r ,,;Q,"i" on ·.·;nrnl-·c:-,,n · ~; -jl'1 f1'~VC' r .; 1·'11·-'-l, r~Yl<l _ "'""'" t., .J V.L.L. ___ \ ,- .... _"!,,. .:.- ""··v- .. -d'v..... "· -----·~ ·-~-<. t. .. 

rno:co' 

2ny offGctivc 'XOY in ,::, r1tl1.;:10tico1 r:;i-tv..ctions of t .h0 

:.1impl0:c., t kind." '1 ( 
6 ) 

·.,· ,-, 1 at:.c 99 , _, o " o 9 .)v I.I? <- o 



J?m."' the pu:cpo~,ef:: of tl1ir-, r:ork 9 n1J.:.-r10r0,cy \'Jill 

be token to have :::1,s i t~1 ·bf~1 sirJ three {:;roups of nu:mb0r 

O})Grations :: 

(1) rE:)cognisin.g relationsh:Lpo betv.10en nvr;1bcrs 

( 2) orgm1.isinf~ a1d d:i.str-ibv.ting nv.:m.bcrs 

( 3) psrf orning o:ri tl:J.mct ic O·90rs..t ions 

I 

2ol ol H0cognisint,: Rcl2.tionships b,c;tr.reen NvJJJ.be:rs 

Consider this first E"~X2..:"11ple: 

·r own A hc.s 2 
2~nc1 ·Io,t..-n J3 has 

nonulation of 7000 ·O0".:onle -- .t: J. .:~ 

3. population of 149000 peopl8o 

It is posEiiblo to draw fou.r simple :mxmber 

rolat:Lonshi})S from this exr::1.m.1JJ.e:: 

( i) '.i:ovm B is larger them Tovm A 

( i:i) :rov;n 1.\ iD s.maller than Tmvn B 

(iii) Tovn~ J3 has a population twice the size of 
'.J~own A I s population 

(iv) j~own ti hes a popul2:tion holf the 
Tovm B 

• ,r;, 
SJ.ZC Oi 
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J:he first -tvm relo:tionships have been drev,'11 from 

tho information t:iv0n vd.th z1cu elemente.ry lmowledge of 

number su.cc0ssiona 1:he thi:rd and fov.rth relcitionr;;l1.:'i.us .,. 

extend thi;::; :!:-',nov1ledge ond subDtontiate it by e:mployin{:~ 

the rn.nthomr:,tical cone opt of direct pro·po1"t:l.on o I\ 

Conr3idc::r this second ex2nple, 

Arca :Ln Grain Crops (hoctn.ror:3) 

v.1.hc:2,t 
lJr:.rJ~ e~y 

1964-

80 
56 

1969 
96 
90 

197[~ 
120 
112 

}?rorn --chs :Lnfo:c:;:aat;:1.on -nrovidcd .hors 9 sovo:c21 



cox1 be idcnt:i.fiecL VJhile c cnere,l J.n.crcaf.:xio in. a:ceo. 

.,... ·b ., ' • ·.1."'o,... e ·, ,.,. o ~ · "' :tor oc.n ,grains .,. - 2.Cil SU.tvC e a. 1.ng yvar is evident? 
for example 9 it i s p o mJ iblo to recogn:Lso clso that ~ 

( i) th0 2.rea v.nder bo.rley has doubled over t he 
pcriod9 1964 to 1974 

(ii) the area un der \0.1hea t has increa.sod by half 2gain 
du.rin,£' the P 0; I'iod 9 1964 to 197 4 

- ~ / .... 

{iii) in the 1)e:riod9 1964 to 19699 the increase in 
the areo. under ba:cl0y \Vas f~re2,ter than the 
increase in are2~ under 1iv·heat 

(iv) i n t h e period 1969 to 1974? the increase in 
ar ea 1.-mde:r vJhe0.t was greater thD.n the increase 
in a-rea i..:in.der barley 

In this second example 9 more information is 

provided Gnd more rol e:tion~Jhips betv;een t.he nmnbcrs 

c an be dravm thon rm s possible in tho first example o 

This suggests that tho Y'8Ilge of number relationships 
which ca.1'1 be identified increa ses as the dat0. ma t:t'. ±x 

is enlarged ; from A to Bg 

d \ 
\ 

h \ 

1/ 
(: b\ /a b C 

A == B = i, e f g d) \ 
\i j ' k 

'J:he recognition of r0lationships between 

numb ers is greatly enhanced v,i th the learning of such 
ba.sic mathematical con cepts as p:roportion 9 percentng c 
or.id ro,tio o 

Gor,,,:10n t o c,11 of t h em is t ho need to observe c crt2,i11 

r u_le ~} set dovn:1 to e:ovcrn s p E:ci:Ci c activities. ~)uccof,S 
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n > 100) it is often convenion-t to grou.p tho dat~,_ 

1··11_to c:.,, ,i.'T\ 0-nr.'.'. r:'1""'1'1"'.'10•·-:,,11"10· n"r1be-r• of' r,;,t·i"o-c,e ·t' ,,. o-.,, c] f'.'>C'G'('.'C< .L v ~ .. .J. v ~-'--- t.:M:,_;:, vc .... u... v......:..\. .• .... : .. J ·- . ,._ ... ,, :.-i? _ _ . ... , ~-····'""' ,..1 ;.::, o 

The two basic rules associa ted with O:C.-Yan 1· S 111.o> ""J.Uu·~,,oa-.np, C,) - c·; .!..I. __ ., V..1,. , ., 

in thic, 1w:111:r10r e.re that the clr.i.sc:;;ca should be both 

nutually exclus:i:ve 2c::1d of equo.l si.Z:B or cl8.ss ir!.t;0rval o 

A further consideration is that the cl2.s s::; interval 
chosen should bo of en appropri8.tc size so that the 

number of cl2sses does :not l,ecom.e unv1ielo.y and thereby 

defer;.~t the purpm:rn of group ing the data in the first 

r,laceo 

Other :forms of nu.mbor organi0mtion ancJ. 
distribution 9 such :rlottint: given V8.lues olong a 

nu.i;f;ber line 9 are also ru_le-bound 2nd thc:-cefore ca.n be 

satir::fnctm~ily performed only when such rules haV('.) 
been o.dequ.ately gre.sped o 

One activity v:1hich m.2.kes use of m;nnber orgrn:'lis­

ation 2nd distribution 9 eJ.thov.,gh it i~J concerned v1:i.th 

more thc:m nmnipulat;io:n of nu.:.'11bers., 

graphs o Consider this example i · 

In a given covntry 9 the nv.mbcr of hydro-electric 
pov10r stations increased from 14 in 1950 9 to 16 
by 19609 rm.d to 20 by 19700 

Drcn:1 o. line graph to shovv this increase tn the 
rn.unber of power stations over the period~ 1950 
to 19700 

.Before 'the number s provided i n this oxam.plc 

2nd the intersection of each psir of coordinGtos i s 

series of -l 1· r1 G e< r., -,-·,;;c.;r: 1· " J. o·i ·r, ,._vl 
• ••4• ,) .,.,.. (_~, ....... -- .. V J, .J 'l .. .~, .. \. \. , \., .. O 
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In [1.dd.:i.tion to tho 1:Lne 

types of graph 2:r.e co.mmonly used to present nu-moric 2l 

{ or histogr~Jm) F!nd the pie graph o The conGtruction 

of 2,ll three graph types requires the fJtud0nt 9 how­

ever 9 to be nore than numerate c ~Che term O r -rap.h:Lcr~cy 1 

har::i been o.dopttHi by some geogropho1:s to describe 

~:;kills that are essentially visual 8nc1 spatiaJ. in the-ir 

representation o The eonstruction of gr8,phs 2nd rel:J.ted 

di2g:r2ms like cross~sec-tions involves non-verb2J. 

18112'_ U3.!l'B skills in which the information commrn1.ic8.tcc1 c.;, r::> ._. 

. is done r:;;o in a visuG1 ond spatial context :rather 

th8n in verbal f o:r:m. 

2.1 .. 3 Performing Arithmetic Oper0.tions 

/1lthough natural 11U1nbers cBn bo abst:r·actcd in 

the ea::cly st2ges of' 11im.1bor 1e2r:ning9 set theory which · 

forms the basis of t;he . i new I m2.them2:tics teo.cb.Gs thcrt 

numbers do not exist by _themsolv8s; they ere proper­

tie::-i of tho sets of elements to vJhich they refer a So 9 

for GXOX:1-ple? six is a. property of r-my set of six 

objects 9 \Vhe"!:ih()r they be orD.nges 9 the2,tr0 tickets 9 or 

b~c•,ss monkE~ys o A nw11b0r cc-:...'1. undergo 2. chong e of stB.te 

which c a uses :U, to GJ,sime o. ne~:1 })rope:rty. ·J:his process 

rr'h·i ch brinr;s r,bout 0. cbr~n.ge in nwnber propo:i:."'ty :i.s collcd 
I 

a.n oporr:rtion o ~i.1b.c mo,:,·t cor:::m.only encov.ntcred : nv_r,1ber 

problc:ris' invclvc the pe:r·fo:r·mFnce of one or ;narc of t h e 

mv.l ti:plicaticn ond. di·viDion " 

Corn., ider P:coblorn 1:? 
·i ) ,.,-, ,1 .(- 0 ,.,-,~·- !ro ,·,·v, -:·:, _·,,·,,,p 1/'l_;,.•,.·,.-,:_'l"'.,.:,,;,oc-••• J, ·: . ..(. r.. ·. \..li..L v (!,

1 
,;, U ..... J# (..:., ..i.. v ... ,._,,, .1:. v. U v ~ 

ii) d:Lvido -thc:Lr 2,v:m by G:LX 

In this problem tho two 2rittm0tic opera tions 
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requirod - ;:~.dclition ::ind division - ;:..,re bot.h explicit o 

refer to ony specific set of objects. 

Consider Problem 2: 
Over a. p0r:i.od of six successive months 9 

the meen n1.0nthly tcrn.p0raturGs from a 
given location wore recorded as~ 

11 °c, ltJ.°C 7 16°c, 18°c., 21 °c 7 16°c 
Whe.t is the meGn ( or o,VE)ra,o;o) temp0z,2ture 
for ·'-'11·,.. c::,,·· xt··!,,-mnnt]:~ ncri· o'a·? i.,l ,:;:, "'i., ,.J. . ,,J._ . J. .t "' • • • 

The nvJl'.1.bors in this problem 2.r0 not · o.b::::trr:wt~~ 

:Lons beco.use each belongs to the set of Celsius 
/1.l though tho a.ri thmotic operations to be 

performed ere the sa1ae as in Problem 1 ~ thit:,; time 

they 2.:re implicit 1:~1i thin the mathomntical concept of 

• 2:vorc.ge' 9 o:c OI'itl'.i.m.etic me2m. :Before these t\vo 

operations of nddition 2nd division cen be perform0d 9 

tho concept of' 2ri thmetic me2n mur1t be mmlo c \Vork2,ble 1 
0 

It is ev-ident from this that B.lthourrh the _ , 

student rrmy be :0.blc to 1)0rfonn the e.rithmctic opere,tions 

of addition 2nc1 div:Lsion ;1t isolation 9 v.nless he 

v.ne.erstnnds 8nd is 2.blc to r:\pply the concept of 2.rith--, 

mctic mcr.m ~ he will be Dl'.l.2.ble to solve the problcmo 

.But once f:), number problem ha.s been resolved into 

explicit aritlm.etic oper2.tions 9 i to r-:.:;olution is then 
:road.:i.ly deri vcd o 

:sv.t not oll 111.,1r?1bcr problems present themm)l vcs 

ini-tir:t1l;f in tl1c:;: :form of e~rJ::lici t 2rith:me-tic 

operErt:Lons" Ari j_f.: mor·o often the c ~~-so O t:ho v.n0.0r­

st2ndlnr: of 2 m~ theneticol concept~ like pcrcento~c 



I!lc:1.them.at i cs 

Ac.cording to the defin.i tion briefly outl incd 

in the s0ctio11 2 ol $ n:1J1noro.cy cm1 be re:9;2.rded as 
. . . 

involvin,<:; .br?::iical1y .three r-roups of nUJ:tber 
"·· . . .. 

··"'0cor.··~ 'J. r,~,., r"'~ ~--- ~ oni::•}·1 "'PS h,,--l-,·,eeYl "'Umbr.-.r"' .!.. • ic-:,.lf . ,::, +1.-_g s:-J. i::J. v __ ..!.. . - ,-;;, ,_.._ _ u..:, u ,, · ·· • .._ !!. __ 0 · ;:., ~ orga...v1ising 

It is perhc.ps apps.ron.t from this thB.t 

numeracy, should be allied more closely with ma the­

matics /thr:m v1it.h o.ny other discipline 9 since lco.r-.cJ. ing 

mG:~horl[:,_tics mo.y b0 regarded 
tO" . VJ.Or}~ V!ith numbers a 

as essentially le2rnin:C:0: <: ., 

,. 

2. 2.1 rffathc.m12-.tics and the Lr:mp:uage of Humber 

The . relationship b8t\~_;een 11urllb0r 2ncl. matheme,ticz 

:is seen by some mo.themG.ticians as a linguistic 

function~ Carmichael (1963)7 for exa:mp.1e, believes 

the.t 'l t he ·. invention of number wa s the first fJtep i:n 

tho croo:tion of 8, l 2nguoge of ffi8.thema.t ics; end the 

choice · o,f 2.dequate and conv0nien t symbols for the 

r0-oresd~tD.tion of inte.co:ers is one of the chief 
- i . ., ,'7) _ 

triv.m~l hs o:f t he intellect 0 
11 

If rnxoJ.bor is to pJ.~~w 2d'l el0mcnt2.1 r o1o in 

lir),!gp~i.r::1t ic c.c-tiv:L ti-2~19 :i.n :.1.u~h tho s2.-mo VH.?.Y 2.::: rwrds 

do" ±yi v or;:J:,11 J. rmgucge 9 t.:.-lon: :'L t s 1Ll ti.r:12 t0 fv..:2ction \J:i_:ll 
' b e GEC of CO:C!L1i,il'!iC 2,t:Lon. Sc l10.af (106 1 ) ~~ nn~J-~~C'S \.- J ...,1 ..r..ll.v- - U - -~.,. 

. . 

·G l1. i s: ~Li1 fi i r1 J)Prt i st:12. r1 t r:(; c:c1or:i~ t ~ 

R o D • 9 1 9 G 3 ? 217 • 



of co:m.m1,1ni<:2.tio11" Second only to 
tk1e l r.m gu ngc_ of nvnlber is \"iithov.t doubt tho 

symbolic creation of man" .And in :::; ome w2ys it ic 

rm 0v0n more effective agonc;y of com.mv.nic2.tion then 
the vernacular. 11 (B) 

more specific2lly? the function of raG.thei:12.tics 

and its langu2g.0 of number i~ in the comt1.1unicatio:n of 

qu..l'lati ty. " In t he long rv1-i 9 mathematics is 2bout 

-the world of things 9 but it dcscribGs s ome ver-y 

sv..p0ri'icial prop9rtios of these things !I namely their 
qumrtitativ0 aspects . qv (g) 

20 20 2 Leerning m1d Understanding Nv.mbors 

The:r·e r:.re important diffe:cences in lor:rning 

the lo11gw.:1go of number and , in loar-.aing the la..11guGgc 

of verb~,l commv.nication. LrJ. retu.rning now to the 

8nalogy of literacy 2nd nu.t1e:racy 9 it is Hpporent 

that the child grovm up hearing 21':.d seeing l r:nguage 

b 1, • • t ,1n• I , :, • ecause .1.'lC grmvs up in a s oc1.e y w.l.!l.Cll 2.:Jov.na.s :rn_ 
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r0ad.y-m2ide symbols tbat o·t2nd for :si. v ::-Jricty of objects 9 

clo.1::-;ses of ob jccts 9 situations 9 ac"ti v:i. ti00 9 relG.tion­

ships, pl8,c0s 9 rmd so on o '.i:hese l :-:u:igv.c,go--102,rning 

cxperie:G.cGs 2.rc rcinfor_ced by a r:re8..t 

s:ucli tory 9 visv.Pl anci t r'l.ctilc synbols 7 

:;] ,1 - 11 • • I • I ' I oruero0. 2nc.t gcnor2 _y coI2:-:a fn;en:c; vv:1. ·G11 

renge 

\7hich 

O
J;:, 
.I. 

;;1ppG2r 

of tho 
oxperionco set ccrnmon to his r:;ocic,ty oz' cuJ.t1;~~·c" 

/'\·ccording to Dienes (1963)? the s.cqv.isition of vorbnl 

0 1~r l G<."l""'·"" inr• ... ,,,,, 
V- .... c . . J., •.L- --~c:, U..t .... \:, 

(B)Sch22f i WoL., 19639 15-16 . 
(g)p1· ~ 10~ ~ -,0 lQA.J' ~ .L.25 

j '-'- ·~ 9 <.., 0 .. 0 9 - ~ ~ J - •• 0 

(10 ).D. . ,1 I) 101".' ~ l "1·· 1. ()1.1 Gs 9 LJ 0 • 0 9 ... i D j 9 . ~ 7 ,, 
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13v.t the. smne type of procem3 does n ot op0ro.te 

in l e ::::rninz t he l a:.--i.guf:ig0 of numb er . 11 L1at b.0m::-::tic::;l 

experiences 11 in t h 0 ,:;ense of e xperiences whos0 actue1 

content Hov.ld be isomorphic to mathematical structures') 
ar e :":lmos t tot2lly l o.eking fron our lives o ~0 (ll) There 

ar o e xceptions to t h is though b e c au~e in ·t;he e arly 

s t oges of number learnil1g 9 natural numbers 2:re often 

abs tracted from th0 s ets of objec·ts they d0scribe so 

th2.t learning is concentr2.tcd on the number symbol 
i ts0lf o And the o,ri thmetic ope1na tions of' a o.di tio:n and 

subtraction are comm.on enov.gh i n forr..w.l experiences; 

ev en divis:Lon con be employed when sharLrJ.g or cb.strib­

ution ac"c;ivi ti8s are called for. -But~ e.s Dienes s :::1ys 9 

01 r.TvJ. tiplicati.on o. u leading to high er powers of s. base 

9 00 (is] 00 0 practically non- exis tent in pre,ctice, lo-t 
P,.lone stru.ctv.rec like qua.dra tic and higher-order poly­

nomials, complex numbers~ definite integrals O oo and 
Gv0n if th0y did. occur they vJould not be likely 'to 

pccur together v..:i th the relev~mt mathematical chatter 

tha t would malrn t h e situation 2n0logous to learning 
the mother-tongUOo :, (l 2 ) 

The foregoing sv.gge r::ts that 0 11 indi vidue.l 

be comes li teratc a s 2. resv.l t of both fo:rm2.l and in­

for.m.nl le2.rni.ng -processes 9 , 0:lith contingent experience s 

pl 2..y:l.ng a continuouo though not always conscious :role 

in "'i;ho development of li JGoracy" In the s i tuo.tion of 

an i.nd i·vicl.v.::-11 'bccom:Lng nrnnoratc 9 the role of contingent 

experiences in (1{:;Volo~in~; numer a cy :l.s r cl 2.tivcly 

!TI:i.n i :1181 o Outs ide the in~:iti tut i onal confi::.1cs of formnl 

mr.1,thomr~.tical :i.n~;tructim1. 9 8n i ndivici uv.l i G r:;oncr r.:1ly 

n ot c 2llod upon to po::cfcn:i oth er than o;t ::-. l O'vcl rihich 

r E)l f:;:i; e s to ol 0r:1c:mt 2ry nv..ribcr Op(,r2,t i ons . 

(11 ) . .,.,_ . .,. ·"-' 'J 7.) ""'".Leno,.:> ~ t., o .1.: • 9 

{12) - b. ·· ] ,,r· 1 ,:l.U o~ . .:: J . 



':Cho con.tent of m.c: thc~:m:::..t :ic s i;3 r:mde v.p of 

structures v1tdch nrc er3s0nti8lly abstract\) n:nd the 

102:r-n .. ing of these 2.bcitract structures pres0nts rcie l 

Evidence of w'ldcrstendinr-
""' 

in mo.the:m.2.tics is i ts0lf not easily measv..rod" Jin 

.indiv-idv .. 81 :may perform a seri0s of nv.mbor operEtions 

su.ccessf1,1lly but; not bo able to verb:;:ilise his v.nder­

strm.ding of them. There ap:pe2.rs to be no direct 

relatiornJhip b0·1iw 00:t'J. m~1.thomatical performc,n ce and the 

verbal expl anr::;,,tion of tho ope:i..,.,8,tions involvecL 

!m indiviO..ueJ. csn t:1lso }Jerfo::cm an 2.ri thrnetic 

operation Vji t hout being aware of thG operational 
relcvr:moo of tho principle he mey be o,pplyi.ng. His 

:failv..re to 2.pp1."'0c5.2.te r:w.,y the principle of coro.nm-'GE:tion 

\cro 1_·1lr1 ,-,o·'· 'l"i,-,,·i·1· 'v1·i·;i ·f--"Oi1" p 0 ri..r.'orr1·in;, i.-•c::11.·-+- ·ion :-inr1 . \._V .. ,J. Li --lli- V • .l.-l ..... _.1., .:..u . v.. _ .. _ b c .... V . . Ji. U..£.- .... ~~- v. 

multiplica tion oporations, 2nd if perform011c0 is th0 
solo c:r5 .. toricn ·then the a.ctivi-ty mo,y be prozv..raea. to 

have boe:rr understood o A further Jrcoblem encountered 
in s.tte:mpt:i..ng to exP.illiine v . .nderr::-,taYldinr; in mathematics 

ir~ that r, too oft0n it is a::::~svJn0d -that . those princip­

les ii.~ terms . of ,r,,rhich the mathem2.tici011 finds he ca.."> .. 

best 8nal~/se arith .. 'iletic are , ichmtica l with t h ose by 

meo..:.'1.S of which the lo8r11er . CM best monege to 11.mdor­
stancP it" 11<13 ) . 

An mcplonation of tht:?J app2r0nt c1 .. ispErity is 

f01md in t he fact t h at? in :many inforrn.21 nv.mber 

zitu3:t;ions? the :i..ncl.. ivicl.u 2l i f; nblo to select h:i .. o o;-,111 

mode c1: sy--mbolis D.tion c Al thou.x,-h the De ind:i.viclv..21 

mccms of GymiJol con fJ truction produce Eitz,uctv..rcs nl:d.ch 

,,:ro ,r,r-·nor2 1-1 v not in:tcmclod for corrrm.v11.ic2tion or re-c.... r.::_.., .......... . -- ·-'·-'-·~, 

oft en to.kc the :form of CXJJl:1.. c:i.-t GyaboLi .. c;m 



ry­
e.'.) 

-/i1.:1olve=-foot stud in lds house uses mvJ.tiples o:f tb.is 

5.m2g0 to estima:'t.;e 1105.ghtr, o:f s2,y u:p to fifty foot o=c 

more o L:i.k~;,;J:Lso, it i8 common for 8. criclrnt0r to 

use his imaf;e of ei the1"' e -trmnty~~two-yard cr-ic lce-'G 

pitch or a sev0nty .... fi·v-0-y2rd bom'ld2.ry when o:21timating 

~ sho:rt=r8nt?0 ° di[:to.nce. 
0 

According /to Willioms (1964),; these 11 im8.ginal 

seq1.:wnces 2rE~ cusie:r· t;o hold in the rn.ind 9 2nd thon to 

:monipvJ.D,te effectively? thtin s.re s.bstract 1'1VL1er:Lcal 
'(;11.)) 

0 t,:i.tE'filC:"'n.1;s r? · .,. r1,e~t:'> ?·r.rivatc.-. 1 ·•rim,.,.cs · or rn.ete.:p_hor 
...::, \.;. _., - ~ . ". 0 ·. .. .. t,.,;I~ ~ - -=--. ·s , -

for T11ar.1y 

individv.:::ils t h2n are the symbolo of the 2>rith:metical 
si tv.o:tion. 

Some of th0 processes 0£ lear.rdnf:; ond U..YJ.der­

stc:m.tling numbers ~ the lr.mgv-""3,go of m2,them2.tics - hove 

b00n briefl~l identified. Vlhile initially the annlog;y· 

dr2.vm bet,aeen 'lGE'Tning' words ond glearning 1 numbers 

soenecl ·to be a convenient device for ex2.minin.IT (~., 

nvraeracy~ it htls since been shovm9 however, that the 

two ler:1.rning si tv.2.tions o.ro not t::fil[;"llogous" '.1.:he 

cl.evolopmont of numeracy 7 taken in this v1ork to involve 

three number opeY'e.tions ~ takor:; place wi thi.n 2 mathc~ · 

1 
m~?.tical context th2,t is cho.r-acterised by its 2llovJiEg 

fe v..r continfcnt exp0ri21:1cc-) s to aicl. in this a.evelopmont c 

The 2.cqu.isition of ~,;kills involve6. in nv.r.aerD.cy 
is clocrnly related to the=) lcm'ni:np: of mr,.thcm.2.tico o 

Since numeracy hr:.m been ide.n.-tifiocl. by -tho BcD~cd o:f 

Goor;rD,;'.)hy T8achc:rs v Cur:ricv.lum Group as u c;J:.: ill 9 or 

collection of skills, rsguircd in socondsry school 
i mpl ied an tntor-

section of set A, containiEg 211 

(l /,L ) p1,· ·1' -·, <yr,)C, ' ·r D 'l 96 " ; _ _..Jr:; .. 
~·- ~.-J...-t.--..Lt.u-..; ~ U O o 9 -.. t.}? '·· -J ~ 

I 



'.I!h:J.r:i into:rsoat:Lon contcd:ns tho three number 

foundations in math0E1c:1.tics bv.t 1.:1ith tho:i.r i:wopo of a . 

opcra-tio:n _ex·'Ge,nded. into the doma:Ln of secondary school 

l~eogrr::1.pb~Y o 

+ 



3. I'HA'J!HEI!lAT ICS JUJD NEW GEOGRAPHY 

3ol Introduction. 

By t he end of' the ni1:10teen~sixti0s 9 it was 

becoming evident t"he.t geographical educa tion in Hew 

Zeala."1.d secondery schools was a cquiring e, certain . 

mensv..re of mathematical content . It is true tho.t 

1Turi1bers 2..11.d g_uant i tieq hav0 alnays been employed in 

gooe;raphy but it i s in t he l ast five or so y ea.rs tha/G 

geography s-!iudcn-'Gs hnv·e 'been required "'Go r,;ork 

rcgv.le,r ly ·;;1ith inf'or-mation that i s often presented in 

n v.moric al :form o In ·the p r:1st 9 the students O number 

exp0riencos may h::we been limited to say cons tructing 

climate graphs from given sets of t emperature 2nc'l 

rainfon d nt a~ n;.1.d to c nlcuJ.2.ting nv..merico.l increas0s 

over g iven periods for say populations or crop 

prodv.ctions 9 but nor; numbers (a.i"ld mathematics) have 

begun in.crE;e.singly to p:('ovide a ~ shorthtmd' for 

gathering and analysing tho 'cont0nt of our r apidly 
growi ng store of k.<1owl0dge in the disciplines of the 
s ocial sciences. 

In order to endorse t hese clevelopments - nnd 

c e:rt o.inly to propagate them. - there i s cv..rrently 

a1')P.C8ring a gr eat ·px-'olifer a tion. of geography t c:;dbook::; 
( and h rn1.u.boolrn r.md. monoliths end mon v.Eils) cont2ininp· 

some a bility t~t U1.1cier-stnnd.in.r,· 2.nd v.sin.~ numbers. 
• . -

r-~ i G this 

come t o be t01~ed 

1"0volution :i.!'l tho cliGci~0line n.hich ~ t"'c cordin,0~ -'co - ~ 

Du:r.ton (1963 ), 2na. onrly 
1950::, ;; it r cnchotl i-i:;~:1 culminc.1t:lon in tho p oriod fZ'OlJ. 
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1957 'to 1960 9 an.d is now OVC:Y'o Jl?) H8 :renarkod 

fvxtho:r that tho con.ceqv.onccs o:f tho revolution r, 8.7.'0 

likely to i11.vc1v0 the m2-t;heme:tisation of much of ov...r 

discipline """' ,a(lG) .A.t th0 some -time v Ackerman (1963) 

of ov..r futv.i"e? qi = to v;hich ho concludeci - 11 the yer::u- is 

not f2r 0 -Pf' v-hA1') o. n->000·1";:i·nhe·r> i.ri1_-1 _11 1.·Je vx•_:7·b1e +:o 1,o:•o-.,,... 
-- • J ... "' b I L, ... t .... .i.;... - _J ,.,,_ V ..... 1-J 

- v1(1 ,..._7) 
of his field v7i"'chout training in mo.thematics o -

Ho dofabt those two ,geogrrc:i.:pho1"s ~ e.:nc1 -'i;he others· 

v1ho have comm.ented olong similar lines\) has e12-ch a 

elcar concept of ,;-;1hat i::i meGnt ·by the mathcmatisation 

of geograph;ys but -thero hPs been little offGrec1 that 
does in Pny ·rn-;y v..nify the clircction of •rn.o:th0m.2.tised 1 

e:eog:r'ap.hy 11 part icv.larly in geog:caphical ec1ucat ion o 

A.long ele:men-i:;ary lin0s 0 one rn.ay .poGtvJ.e .. te that 
:mathema-'r;ics is about nv.mbors; and nvL1be:r::; about , 

moasv.rement and qw:m"'Gity o Ntmibers hav0 sn t:1..dvrmtage 

over words ~ vJhioh con olso be abov:i. measv..1:0m0nt ond. 

cr1.,12r1ti ty - in -'Ghat they co..."l express precisely and 
, . 1 b ' t'' 1 ,., . ;i t . .J.'I- ' . uno.rn.01.guous_y,; U"li ·twy 1nve e. a1so.avan ·age m -,uo.:t; 

they f o:rm tho ;; alphabet; of e. language in which 

facility is no·c usually developed. or extended outside 
the formal le2n.'.".ning situation o If tho formcl learning 

-period is 11rema-'GV..Y'ely ·[;er.m.in0:i:;od then the acquisition 
of skills in 

There can be no assv..rr:~nce either -that tho 1:Lmi tea. 

range of Gkills no o.cquired. can be perf orrnecl f~com 

:relin.bly onc.1 accu.ro.teJ_y ~ 

Broadly spcoJdng then 9 mc.thono."Gics has on.oJ:,lod 

crwinti tative bar:Jis on nhich to 



ac;µivi tics which invol vo? for both stua.0:nt end "teacher 9 

8. v:orking knowlodge of number operations Q 

.3 D 2 Nmv Gc;;ography in Secondary Schools 

.fll1 abundance of li to1"'0,tu.:re h as bcien published 

ov01: tl:.0 last fovi" or five years on the apr)lication 

of quentit;ative tecru'-1.iqucs iri geographical education" 

.At first sight~ ·chis develo'pn0nt has been seen to 

inject geography '!.:vi th po-tenti2:l vitality nnd to o·pen. 

up greater possibili ~ios for active 2ni.1 involved stuo.y D 

It haz 2lso caused attention to be focv.zod Gne"'1 on the 

rolo of geography in the secondary school cu.rriclil.. Vlll 

wi th 9 :Ln some instences? onibarrassing consog_uenccs,, 
partj.cuJ.nrly when it leacls one corriJJ'"lentator to believe 

that ~geogr2.phy exists as part of the c1,1.rricl:U.l"l.t1 simply 

because it has boon p2rJG of the cvrf'ictllum. 7 and becav.s0 

it has st;2,ff 9 · eq_v.ipmont 2nd facili t:l.es geared ·to the · 

teaching of geogr:aphy" u1 (lS) 

The introa.uction of quenti tstive techniques into 
school PGQ.r-,-ranhy is one -::"''""ect of' ~~ ll"'i:7 ap,,roach vJh·_i cb. C,:> t. ·, ...:. c,;; ,,, ....._, j;l - c. ..,,. V J....-

is -'Go:nd:lng to challenge t lrn conventional p:·oography 
,~,··~"1cl1 -'-··t>,:-,i·' -"L·1····Lo·:J<::1l],; e-rn""'1'1•'.1 C'"ioofl ·l-:11.01 lr..,r:,-A·1·iv,-'? o·? c-~c.•t".'1)= \. • .t.i....- .':..- l.J .... c .•.. ,-._t~ (.},.. . .• ~c..::.~-.. "'t/ ...... -!::' ~l. ,·~ t:).,~t>~J~;'-.. IJJ. ... ...., -:..V'-"'-1,..;.._.s...:,,:.(:::, _ .,~ t.)~1 

].:i.shod f c1 c~Gl211l 

(,1,·1:-1} l n;, r • CI }1.-:n·.·c~• , , r_._ •- .\vi<- ,,.~'.!,.__, .... Cr·~V .,,; ,. 

(1) recent 

content" The main thrusts of t hic 
,.,o,·no ~-:--,.,o·m ~ (l S) 
V .C.:. ~ .L. .:.!:. o 

( ?) ·ch0 nrcoedcnt oct ·by the Amo:r·icDJ:. cv.1."'ricu.la 
devol o-r:i:n1e:,1.:'c c 



(3) by goographc')Y.'G 
enquiry 

( 4) tho boliof that stylos of lOG.I'.n.ing :::1.ro 
ul timntely more 5.::.11Jortan·t th~~n facto o 

O·? 
-'• 

J..:llo new g0or raphy i..'1 ::=mcondary schools is 

11 ., Jc •• , • . t ,. ,J g0n0r2-.. y cnar2,c cer2sou. oy a more sys ema:G:i.c 2nv. 

JO 

pv.r}_;osefv.l plo:nning of field work exercises \i an 
:u1terest in operational gomes, encl. efforts to employ 
:problom=solving n10thods in teaching basc0d on the 

scientific mode of en.qv..i:ry o · But Yf i th tho call to 

adopt qv..ontito.tive ·tocln'liqv..es L"l the teaching of 
· t ·1 · ,:J t " .I.. 1·1 f. a· p_;eoc:."apny 9 eaC.ilGl"S onu. s ·rmen us a i rn are . i..r1 :u'lg 

-that nev,1 geography hc:1.s an irn.plici t mathcme,tical 

content YJh:i.ch is :nmv making its -presence felt o Ii.laki..ng 

observations of goographimi.1 phenomena. 9 researching 
do.ta so1,11"'ces v mcasv.ring objects arid even-G's in the field 9 

org2nisi..rig encl arrnlysing geor:raphical data; all arc 

ac-'civi tics v1hich require r:1.. ce;etain level of s..bili ty in 

mathematics generally II and i..rl. performing basic nv.mbor 
operations i:.r1 particult=i..r o 

From 2 question..v1aire on attitudes tmvards models 

and qu.r:mti tative tecbniqucs in teaching which ivas 

adn1.i.nistered to goop::raphy t:mchers in Eri tish socond8ry 

schools~ :'i. t v.ras fov.nc1 .,Glrn:'G 11 the m2them2,t:i.ceJ. compo·i:;­

enc0 of both the "Geach0r Dnd the tcn;igMj vm,s f'y,oqv.0I1.tly 

bx·m.:i.ght in to question o o o c;{ ?0) = Dnd elso that --= 
,, mo:1y voic~)Z " o o r:xpr-es~ico. the f 00.r -that the need for 

nv.r11eTD.cy no'U.ld dri vc pupi}.s avJtc:y fx·om e;oog-x0 1:.1:phy iJ.'l the 

si:xth form. o o o .J ,?J.) 
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t7ho claims that 0 0 O -to 

P00.0'1"''-'""'kliT teacl:l.e:rs n f o:r DOffG 8 .1"0 not a_us.lif.-_i (:)(1 +:o t:.;' <,.:.) f.:..,uj:' t,/ ~ V 

toacl:1 no,H geography v,011 ~ 2.1hey iH:i.ll be:) 10::::f::1 C:;ffectivo 

teachers~ or 0ven lost to the :profession;, if nm-; 

geogrCTph;y- is widely ea.opted o '.l:hE) f ev: that f:,ro o:ppro= 

-priately quslified in quc11:1tit2otivc t0cr.u1iquez V!Ol-Ud be 
better occv:pied in. r0duc-i1:1g thE, shoz;tagc~ of m.Gthomatics 
-';:0oc"},r:,r·,,.. !) (?3) 1~·C\ ·f'e- '-"]e< -'·oo .1--·:,,,-,t -l- •" 0· ""''l'A.;lc• "'J '1l'"'l . v l..-c, ... -V i,,.:, c.i ·~ o .• v - ~., ~v lJ l.1 .... -o... f.J.1..l. -~v-}_ ... J:- 0 V .J.,... ...!. 

suffer •2 from an inadequate mo:'i:;hematics backgrorn1d 
that :m.oEit of them possess a o o , 1 ( 

24 ) 

cl aimeo. that " h ( ,,,r- .- 1 ..i.. J · " _o o o _ 0 v,.l'J.gf.l. t.. J..S fr1 good compony 

to blino. with i science~ and i raathrnnatics O ~ its basic 
-...... rO-·'IllF'C· "" 'TY"."'.\ of dou1J+·P1 ·1l V':,l·irl·i+y fl (

25) o·-'? ,,.,.:;r:,, 0'"7"r1_. j/ .L ,._u V c.:_.,_-.:,:.; - .f. ..,_ V.-. C·---"-A- U 0 ..l- J..J..,i:.i,,:; \.,;_ 

geogrEtphy teo,chinrJ; 0xpcri0nc0 7 Cross vrrot0 that 
''. ~ . . 

of my s-lil1de11ts LSalisbv..ry an.d Sou.th \ifiltshire College 

of TecbnologyJ oz,o not only sadly 12•.ckin.g in much 
1J~,S "'C f-.-·.',80[,Y,,~t'.':-l1Jhyc but tl'l0V ore <YP:t"l0!'!7lly i-nc;.1n"/'.1bl8 Of ...,. .1- ' ~ .... - ......--·.,t V .. - ~ t_... (;::> .. ,,,.... t .. , ... _. .t ... ~ .... !; . ....,., ,,, 

dealing with 011y ru.atheme:bics beyond squD.re:1 roots, 1~ ( 
26 ) 

1\.clmi ttcclly these c0Mn1m1tr3 rel8.t,e to ter}ching tho 
new P' ..... ,eo.,c __ ,rn:1)h"i,J7 in ?z,i tisl}. schools lcjl107'·'' t)C->1"nr-in° "',Tll<:'il"'>UC' _ _ .... t1 D ~ ~· - v -"- v ..... __ .._,_ J.:. .v vu L,;,.,, •.J 

1"Gquiren1e;':n-ts 2nd su.b joct offoT.ings do not :oe:r-mi t 
students to reruiily combine science cmd m~::.th0:matics 

r:i th geog:co.phy 9 o:c v1horc -pG1"hrJ.J)S tho q_v-2.nti tativc 

i::1:it:l.211ly 

sch.col cv.:c:ricn.:tlv.m'"' Kevc:cthcler_;s" th.e rwc::1 fm::-' both 



In iJcr.7 zeol e::nd seco:ncl.ary scb.ools \) the clirn.o.te 

-;;i-th ::.~espect to ·thG n ew mcthod6loe,ica1 dev016·,')m0nts 
'-- -

cd; p:rcs0rit di:f:ficv.l t to 

:lGseso" Rescarcr.: grm.,1po are in the p:rocoss 0£ 

collecting information on th0 s tate of gsog:i: .. aphy in 

}JGtv Zealand schools v-1:l-t:t1 the intention of pJ.snnin.e 

more ca:rofv.lly tho dovolopmont r:m.d direction of · 

geop·l"'aphica.l ed~cat ion, eeography_ teachers thorn-
""0lV0· ~ ,:-,,>O lJenori> ·l :n-·;• ~"J<;I~,,~~ r.J - Ci.- V ...., .l.U.- Q C..-.,1:1 c.:;..,..• '-" o:f tihc-i changes occurring_ in 

-'tJheir discipline but d8ma:nds mG.dc of then at th0 

'cho.l k-=facc 1 prevent the:-1 f:ror1 par-'o:icipating in 

devolopm.ents -to -the extent most i.0:10·0.ld desire o It 

has boe:n report?d 9 from observation\) r, that a tremend­

ous arJ.om1.t of experimentstion rmd innovation is 

cv..r:r.entJ.;y being 8.t-tiemp·t;ed in gcocraphy classes and in 

the field qs t0achers respond to nevv Em1:ph2.s0s in 
, 

g eography methodology., School geoBraphy· dep:1r-l;m0nt8 

are l)COJ.ing their resov.rceo ~"ld sharing their successes 
and f2-dJ.v..res ; ideas highlight ed :::ind de,relopeo. at in­

service 8!1.d ref~esher . co1,1rses 9 are being spread 2..mon,g 

·these developments 
masses of teachors 

All this is POod but 
0 

are still not reachin,O' the .o-,,.ee;:i-t; \ <"..> .... i:.-:,- ~ <I 

of geography. ri< ~' 

In the ros02rch car:riea. out; so far vn.cl.01'.' th0 

2uspici:::s of the Bo2,rd of · Geo2;r E;.phy TG2.chors in. New 

Ze2.lcrnl, -th.0 need :fo~c the dovelopr,10:nt of pa1"'ticv.1 m.,, 

Skillf.:; was pv.b1ishc:-J. in. Fcb:r·v.Gry l974 p ~~he c nte-2:orics ,., 

of r~k:l.lls v10Y10 broad.J.y hcc.{.1od by str::rt:l.stics 2nd 6.in­

t:2,,1nar-1s v 1n8.'"'Pl')j:r1 t: oir:iJ..ls 9 11l1.o·tor.::-cG! .. ·r>1'2s t; .~oo.?:c~::~Jl1ic con·con.:co ~­
;,ml f io1.d s"tv.<'lics o ( ~ ~

8) ;rhis ;om~ r.0p~2~t "'' Qc;ounccc1 ·l.;h~ 
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-pre,sent i::::itus:tion e..s 

th0 0xplici"li neod. foz> a. t00.ch:i .. n p- f:kill is fi:rst -- .... , 

ind:"Lcat0c:l in tho exam room r:in.d the subsGquerit 

Reports of Ex.8.miners o 
11

( 
29 ) Since most of the sJrilJ..s 

cons:i.dered by -teacl1.ers in this rf1po!"-:.:; -to be nocosfmry . 

in gcc1?~Z'&phic2.l ecl.ucation contain some quantitative 
or 1 mc,tb.cmat icaJ.; element? -there ic implied the rwed 

:for geography stu0.0n-ts to be sv.f'fioic:)ntly numerate 

i ,1 ordoz' -to -perf ori.n thos8 rJkillo ~ 

E:tudy i.n ' ··eO(- x·s.phice.l cc1uc8.t:i.cn 2.nd yet 9 beccmse it 
-_: i":"'O]. ;;·e, ..... : -'· 1" e l ");') r1 ,~y.,c. ·1: ,,,1-1 :1.· · 1 ·"' o-f' l'/lr.) ·'·h e,";·":'> t J

0 

,-, ,;, l cc·;,, r>C."\t C, .. v . ' - V.L.1 i. , _ _ v . v - ;.::, t,;c; ___ u L- :-:.• ..... -~ .. L - ll .. u ,u.;.( ,',, _v , . . __ -·-'· tJ -.:, 

m1a. t h.c po:r.formr:-.nc e of bi:',::Jic numt;or opcr2tionn, it is 
':.p,),1r~".>·r.1f-Yi'l"L~,., '1..,·o in°-<-:,"1 1c1:1·0,,., . J.

0

1'1 +11 ~-~ "~n1.·r·1·c".\ l """!"i (""C"''"' . _ ~- \A.t _.1 ~_ .... _ ... c . .L. _ ..... , . ., l:- v ... ., v .:-1. ·-· · v _ i;,:. Vi:'·.:.. . c.,;. ,..., "- _ ,.l.J. • ...., , .:> ._ 

PerhF.pf,; it i s~ prcsvL1c0d t.~12:t with me.thc:Er-t:i~c_s · r.:: 

~o:c.ptllsory subject tn tl?.c firr,t 'iivJo y e2rs of s ccondr.:r.'y 

1ished in thj_s ti:m.0 w~i.-th v;.hich lt'-.ter confrcn-tc·.tions 

\ • 11· ·1· •1 ·tn' "' ffi" ·t 1~ "',... ,.., ti , .. r.:. l ""l ~nr:- ,__..,,. 0 .P o·th c. -.r. 01ib J0 

,,,,., t .,,, .. C ".'>'~ b e-~ U.a. .v _ ._ .l.!.'C,; .d .1( .. I, -v o .. l .- •t.J CV ~lJ •:J ..1.... ---· .... 1 \J ~ v, ... ;.;,> l,...! .1 V 

cleal t. 

sch ool 

two yeG.rs of s0condo.r y 

p!'od.v.ce 2.t its end 2 . v·ery 

;xr00.t r0ngc1: of m2,thern.8.tical 2.'bili ti0s . Ir:-,1.cod thEm 17ith 
: ; 

the prospect of t oking fi.vc svJJjccts in hir: fifth-form 
'ti!'.'\;.:. .. .L., 'th-:, <"•t 1 ·•d0nt t·J!"O ·i ,:• co·y,tonrl·i -.,, _r;y """CCOC-<"•f'11•ly \ '-J'i-'- 1·, U Vt..l ? .LJ;. \.:, ;;:> I.A \I .L!. .J,. ;.;;J _..:. J. V- \AJ..L.L.:--> ..:>v. , - h.J;.:)_,. v'-L-.- ~ l,.l ... 

:u'lo.ther~mticc tondD -'Go -pv..rsuo o. ocie:nce course, :from 

s ol e ct ~1 the less nv.n:.Gl"~::.ts s1ibjccts of hi:::~tory or 

in _ _ ,t so con<'.i.r.:ry 



v1ork as constitutinr· numeracy 9 then perhDps the now 

intcg:rG.tGd e,:cogr e.phy syll2.bus '-":hich is pro:po,::;ec1 

s.hovJ.d mako provision for instructi.on in tho nw""J.bcr 

operations r-::nd mathemat:ical concepts v1hich the 

l eo-,nn-i·(lm o-f -it,:1 C0'1.t.ont Fvill 1"'--"0Ui1ne ,_ . .,_._-" ..&.••.~ _ ..... "- J , '- •L - ~ - V ~ .. - o 

-l-



4. NIT,1ERACY SKILLS I N SECOlIDA~Y SCHOOL GEOG-RAPHY 

4-. 1 I n troduction 

Cv.rr icv.J.um revisi on gr oups in i~e'I.'·.; Zeal and 2:re 

currently r ·ntb.e ri..t1g i nfor mation before proceeding 

t 01.'1r:.u."d s t he devel opment o5 8n int cgre:t ed syllabv.s for 
JG 02.ch i ng geogr aphy from t.ho f ifth fol"'m t hrov ... gh t o the 

seven.t h fo:r~ i.1'1 second2r y schools o As WfAC commen t ed 

co,rlier 9 t h0 Board of Geography Teachers h 2.s publ ished 
a number of r eports on t he findings of r esearch i t 

has carri ed out into coogr 8,1phic2l educati on i n Hrn:J 

Zealimd o When ·the i nformation from this res02.rch 9 

and f rom r ese8rch end dis cuss ion v.ndert aJ.-.:0n b y other 

po.rtism1 groups 9 i s seen to be adequat e 9 then t hG 
t erms of syllabus revis ion i n geogr aphy ·wi l l likely 
bG formul.at edo 

It has been ar gu e d in t he for egoing itrrn:t t hat~ 

(a ) :r·eograph i c al education has over t he past fiv e 

or s i x years acquir ed an explicit qv.ent it2t iv0 0l 01:1en-t; 
which h ~.s l ed to t he sub j e c t beco:m.i n E- :moJ;h0mat i se0. ~ ; 

the.t is? more l 0arni ng ac t i vities in secondary s chool 

g005raphy n ov-: invol vc the perf ormGnco of nv..rr..0r2,cy 
skillso 

(b ) · theso rw.m.bcr ski l l s crm be d i vided into th:rcc · · 

groups of number opcrat i o1J.si 
( i ) 

(ii ) 
( iii ) 

Tho 

reco,<:nin inr...,,· :-cel2.tionsh:1.. ne bctnoon nv.t::ibor·s 
C :.> .. ~ -

0 -.,, c, • .-,,~ ·i c., :u:· . ., ,:,, 
- 1- ,< .. - •. ..1. .... , -o r.:i·nr"l ;J .; c~-'·-.n:1· i)V..;- 1.· . .., c· n•~?'fl·, .... ,:,-,nc:­

V.- '-=- V .. - ~.:, l, .. ~ t ... u - - ~., _...,\r-!*ilJ V- l\. J 

int<:mt i o:n of thic \\'Ork i s to 110\'j j_dontify 

t he t;ypcs of nv..ri1c1"'0,cy skills currently boin? "Q(-JCc1 :i.n 

com:::10nt cr it:Lcclly on 



36 

skills 'Fillich covJ.a. be uGcd :ln tho 

~- o 2 A· RevievJ of Pns-t School Certificate Geography 
Papers 

The role of extern.Gl cxGmina.tions in r,eogr2.ph~ 

ical ecl.ucatio:n in New Zenl2.x1cl has been emphasised 

already o It was stated that 2n e:m:nnination is so 

d0oi.fpned e,r1 to evaluate the r0l2,tive achievement of 
0 

oo.ucational objectives set in geography teaching. If 
this -v-im"J is a ccepted 9 then in order to iden t:i.fy the 

types of number skills ll or num.err:,.cy skills l) which 21.r'e 

cv..rrently being used in secondary schools 9 geogrephy 9 

it is v..sefv.1 to revien the content of past exterr1al 

e1rnmina t ion papers. It is reasoned here that ~ in the 

absence of any specific g;uidelines offered in the 

prosmr'G geogrG,r,hy prescriptions as to the types of 

nv.meracy skills required to b0 performed by students 9 

the n-vneracy skills v1hich have been set in extcrn8.l 

ex8.mination papers in recent y0r,1rs VIill be tho skills 

that teachers are presently i.nclv.dinf: in their 

ceography lessonso 

The seven School Certificate Geograp.hy Exe@= 

inrxtion papers!] 1969 to 1975 inclusive 11 lw.vc b00n 

selected to p:r-ovide cx2;mplos of th.G types cf nmr,erccy 

2.11 lc:v-ols ,,.,:encrolly? and 2,t the fifth form l8v0l cf 
c;+uc'.1,.y ""'..., . .,,-'>.1" c--1.-,1"lr ·j-1 ,.:: 0 -- z0r,1 °vid ......, u -.- 1...,~~.L - u v_ 1:.t·-- y ~ .... _1. .... .t·<J ~ \; J • i -J .-1..:'_;...,_ _ o 

~ 1·1,.., s·choo] c·o'Vl·~ 1 .. .. o.el~ c .. ..(·c ,... ""'Or-"l7°lr'.'l'Y"l1.,..,y ''r::"l'Y'"!(" .... , -·, <>· ..._ _, . ., ,J.~. • · ~ u _.1. • ...,,:1. u ·· 1.;; ~' cc;~ ..,,.v.l1 F':~.c:' ·,~ ._,:; 

t:cc.c1itio:n~:illy diviclcd :i.nto throe ;:.~oeti011s; Sov.th VJoc./c 
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A snd B of -tho 1969 po.po:c> contninod a total of' Gleven 

querrtio:n~:: e2cl1 :coqu:Lrinr: ttw then convcntionGl sketch 

torms9 end essay-type responses. 
:By v12y of' example.:: 

8 c EEtst Br1d. \?est Po.kist2x1 

'.(~-.) Drnw a sketch mn.p o:f both E::,st 1::ma. VJos-'G 
Pt-1.lris&t~:1n 2.r1c.l n1t=J~rlr Bx1cl n rJmG ~tho 
K2rf:i.chi 9 Dgcca~ the :runjnb and 
direction of the summer 1;7inc1s o 

Svnderbans 9 

t.b.G 

{b) T~:xple:in briefly the :mcrming end importance 
of TWO of the follovdng items. Eerid. each 
-,v.1-,n-:, '"j--,.~,-,..;1ri · ,,l· ·t·1') ·Vi,,,:,, JGG·'-,.,~,, 1.· t O''""'._,ln2· 11 .. ~ -L J C:... ,4 l~·c.,.\. v,J_JJ . .L \. .i... u.a.:.i.\:.;, .1. 1,.... ~ ..... J '-"' __ 

b2rrogc; khHl"if 9 delta ; industrial crops ; 
t11.be rJClls. ( ) 5 rnr.?.rks 

(c) For both Eeat end West Fakistcnu diGcuss 
the extent of industrial developmentc 

( 5 ·1y,.-:;rJ.,..,,.) . LLL,. .:i.,-....a 

In Section C of the 1969 p o.per 9 three questions 

conto.incd. pe.x•ts involving num.errwy sidlls o Pnrt C of 

Question 13 pr0sent0d a 2 x 3 data mo,trix vvhosc 

elemen:ts were to bo us ec1 to decide if eight st2.tem0nts 

were tru.e 9 ft1lsc 9 or undsterminod ( 1 you connot tell' ) C 

~:ho third pc.rt; of Question l5 involv-ed the cxcrcis0 of 

miles) 9 r:ivcn o, linsor sc2le ( in yf:lrv.s) 9 of e. ::;teel 

v1orks c The t hird nuner2.cy s.kill in t h i s scctio:-:1 of 

tho 1969 p::i.pc:t ·:-10,s t.he constrtiction of t v:o :2;irrmle ( 2.s 

Th.J.G School Cc:ct i fic i?.tc pe,pcr intY'odv.ccd to 

ench o f· ~t t:.e 



of the b ,:r gr ixphs entir:,ilod clistributil1.r; und o:cg 2nisinr: 

nunbers., 

YeGr 1970 

v1llile in Sectj_on B, the raecond part of each o:f tho 

five qu0DtionB ir:as b.e o..cled. , Interpreting Statistic 2l 

Inforrn.c1tion I o Then :f9llmvod a cl.ato.. mr.1.trix :f:':rom Hhich 

sentences \·1er0 to be completec1o By rm.y of illustration g 

7. Pop1.1lation Distribution 2:nd Grovrth 

Seleotod Population Fit'U .. res 
for Certain Com1tries 

Ceylon :Surma ) J2layo. :.rhail rmd 

Birth Rate 
(:p·3X' 1000) 

Jqatu:t,G]. Increo.Bo 
(11er 1000) 

UrlJan Population 
( T'8-:.'"'cm·i °GF' .O'e ) 

· ::. ' -D,. - ·-L. ···c:., 
PopvJ .. o.tion Dens:ity 

3.7 5o0 

208 1.,5 

15';'!, N,A . 

4~0 

3.,1 

Az!; . -/·-

3 • 6 (29a ) 

206 

1~ 

( 'J8 -.,., squBre mile) 413 88 146 .f. ,. 140 

From what you v..nderst:.-::nd about p opulation r:rmat h 
in Asi2. r:.nd the rel::xtionship~.; incliCc).tod. 8.bove 
OOEpl0tc t he follovd . .nc; so:::1t0nces D o.o 

'fl1'J. 0, couw_1+r.,, .,,;t11 +ho }~-:,,,hr.-te.•-'- 1)1.",n.A..t,!1 ·:nr.:1t"' _.,__ , :.L U t) l · ,!. L , U- ,, •. .L •'-('., v L> U • • .JI. - J. ' "" V in 1962 
o o o o u n 

20 ' __ ;_, __ l;'."_. C· "v: :;r1 ·k-""y ':!.',:l ".· ~'h VH".> rl +1ne hi ' ·-•i"lC'~-1- ac,"''u· l1 -_,,.,r.:,_.,·l-:o- 1.·:_,, - - _.._ ..., l. ~L - .;. .• .,; .... , u ~:.. --•-· (~)·~·.. •.-:) lJ . _...._, (. ,.., ... - L ..,_ U 

196 2 V/8 .. :23 0 C O O O 0 

3 o Thov.d :1 ;.:1ol t1:ya 2nd :i:i:c;.:J.l211d ho.vc sir1ilF1.r p opv.l8."'Gi on 
d.011.si·tios~ L1D.lrJ.y r_J_. i:r1 1962 v1 t-.::.s n1l1ci.1 ;~Jore o o o o Go 

thc:n 'l:J:11?..iln2.d o 

4 o Ihc a ctur0,1 nur:focrs of people Jiving in a cm_:;x1.try 
.;..., 1,.,,.,..:. ,.,, '"r,Oi~ ·j ,",1;,-, -:-i t-;o.,,,., ,v>-' : , 0 --, n ~ -c·r.. - ,., -;" 0 • ..., ., ,-1 ..--~-,..,,~ D 
.;.. ~ J _ J,V-.J c:-, (:,jV V- _ • .1 • .;_v-= • .J... V t: . . - -!...' J.J. ~....,.i_ !.~ \i.' Vv ,~_._!,_e-::-. _!; I .tfV.-- C:.': lJV •...,':. 

:i.t is boc nus c:.: t .L ir:; o.crp0rnJ.s on o o o c o o 2B r;cll o 

( ?O,:-- ) 
, . .. ::; t .,. c~:1. :Lr1corr ·cc~t; c11d. 

of· nr,.tu::cGl i:::1c~cc ::- r3c ; 0::.-1. c:r·rcn'.' not v.1:1iq uo to 
oxtrm1:-:, J o:xc..:i1inc t ion. :p r~1~JC:r- ;3" 
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tical i nforr,1otion 1 
9 r:12.rJrn the 1)G;4inn.in c of thG novo - '-

r1 choolo. In response~ to thi s~ it i s r-0n~one.blc to 
,:, .. . • . h !:=It -".'-y, .,.,, l 071 c,SS v.El.G 1i_.:.,,., .!. _ O .. t :;,; _ om::,,2.rcJ.s ~ most gc.~ograp.hy t e 2chors 
r1ill have 8n'5.etwou.rec1 to incl v.de mich nu::::10:racy skiJ.l s 

in thoj.r ·toa,ching; but no lee.c1 e,ppoa red t hen (or ho.s 

i t s :Lnc0 ) to a dv j_sc r-Jhat nu.mer-acy skills shoulcJ. b e 
' 

~- ,., , • . . · "') .r. ,: .. pt i. .p -""""' ,.,,.,oc·-r~p~~ uu.Ugt11:i .L, .. . !.. ·.,_~ .1.'l .,_Q.,_b (::,'"' t;,·- ,-:., !J.y. Th0r8 seems to h2.vo 

been litt.le e f:f0rt mad .. ) cy those 2,v.thori ties r espons­

ibl0 f or "Ghe content of geogra:p.hy syllabi to direct 

21nd orde r . -chc use of :nu:r.10racy skills in gcogr21.phic ol 

oduca t ion. 

t h i s 'l.'.io:r·k :is t he.t the neod to en::11,1:Cc that nu:nm."a.cy 

rel a tiv0 ( to geoe;raph;y ) purpos e, Fi.nd do0s the ·oerfor-.11-

i ng of t hem s 2.tj,s fy t h i s purpose? - b 2.s not b ec:n givGn 

J.971 

In t.hir1 School Certifica te Geogrr:~phy ·p2.p0r 9 00,ch 

of the 17 ques tions :l1:.vol v 0cJ. numeracy skills v,:hi ch r:crG 

conspicu.ov..G by tho:i-1" VGricty of typG ar:.d their v 2rying 

dGgr0es o:f cl:i.f:f:lcvJ. ty ,, Cov..pl oc.l ".-:iith t he f2.ct -tha.t 

f'ifth-forL1 gcog r gphy tcf-.l.chcr s had g0.ner8.lly n o inkl in.g 

dvx·:i.ng 1971 tl12.t nu:rn-)recy s kill :::-.:J \·,rov.ld b0cm1c so \·.::Lclc­

sp:"oo.d in the p2.p0r . -t.hc;t -~.hey r.70:re tc8.c.hir.1r,; tor12I'd8, 

re cn:n 'bo Q_ui -'ue snf cl y :).:-J::::er-tccJ. tha t i n J. 97 2 t he 
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of 111.:rrnbcr oper2.tionD tostcc1 
the 

of m.1111ere,cy skilJ.r3 2-s they hsve been def':J.nod in th:1.s 

from -v:hic.h into:rpre·t;at:ions vJez·e to hn.vo been m~:.c1e h2,s 

forced the extcnDion of the dsf'inition of the first 
g:r•oup of nP.mG:r'o.cy sk:11ls to O rocogn:i.sing relationships 

These 
g;raphr:i hove been taken DJ:'bi-tl"G:i:."':l.ly to be fo1"'!l1G of 
7,_m111y~,,, r0p:cosentatio:n. rn.ther than to be invorr:-;e 

opo:r.-l~:,tio:n~:1 of ~ti.he seco1'ltl r;11Cl 

Some 0x1:::E.plos .b.cvo been selectc6. fron the J. 971 

to 

1JC) qui tc 

ic.:91 .. 'lo1;er -- -{JlJ.~~,c is s i11.o.cc14r2·te anc1 inco:rroct = 1;_r_=;or~;e o 

f;Jcaxnir10,t:l.on )]G;:-pe:es r::l1ov.:ld 9 of C."?;Ot-1:rso 9 ·bC:; corrrpl0 .... Gcl~j 

0hO"'C· cl ·'·½c, r,1ocd· ""<:''"~ C~ _~>Y'Qn-i-1--; ,:;+: +hr. 1 Or-.00· ("-0·•1'-",,c,<;> :._.1_.,. ,_, - '" t; ... .),,,, .. ~- "'~l u .~ r.·~JJ...L ,1. ~ •. ..:-- ~- u .... ~ t.., v u""'" .......... --=- -.:;v v __ ,.._,v.!-.,.,. 
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'i:ho opo:r·2,tionc.l i s2.tion 0£ the concept of 

c::.verog0 an:c.u2.l percon-t2go ·incree.sc may \7Cll have 
defeated 2, good nu.mber of fifth f o rm gcog:raphy s tudents 

in 1971 o Question 8 asked that giv Gn J;:;,,pcn ° s "9O:pulation 

of 101,408 ( thousand ) 9 ~md tha t t;h0 2:vor2,ge 21111ur::l per­

centage ir..crco.sG from 1963 to 1973 vms one per cGnt~ 

? v:1ho.t incr0ase in popula tion is 0xpect0d in J o.pan~ · each 

y e2r?' 0 Admittedly there i s just h a lf '"' L.', mark at stake 

.hero 9 but its . . ....... a c quis iuion i s £no:r.e likely to h.8.VO b0on 

t ho preroge:tive of tho gmathcmatica.l 1 geographoro This 

sa..rn.o stuo.c:nt ha d the opportvni ty to g2.in another ho.lf 

-mf:'..rk at the expense of his l oss nvJnerate c olleagv.o in 

part · ( c ) of Question :J.4, which follovmz 

Nev-, Englr~md L al'ld Use 
I • 

1880 1910 · 194-5 1954 1965 
Land in' F arms 

(~t of Hew Eng­
l m1.d a rea ) 53 52 34 29 20 

Land in F2.rms 
(thousand 

acres ) 
% of this f armland 
whi ch is woodl2..'1.d 35 43 51 51 60 

(1) Study t he above t able 8nd 2nsvJer t hG follori:Lng 
q_nostions o 

( i ) In vJhich pe riod rmz the g~ceatos t decline in 
farm:i.ng? 

(ii ) \'/hut was the o,ctua l z,.rea of horticv.lturo..l 
ft:1.rrn.lc.nd (not in forost) in 1965? 

( 2) Briefly discv.s::-; tho rousons fo:r tb.c 
dcvalo:~ne:nt of scco:ndo.ry induotr:tcs 
r;n{?;l ond o 

early 
i n Ffor; 

( 3 "1,,:,.,,1.,...,. ' ~ .. L.l,.J~ _:>,.-...J J 

Attention i c; to be focussed. on p2.rt (ii ) of (1) 
above " ':1110 q_v.oot:i.on require~.; tb.o fd.:;u dont to c ~1rry O1;~t 

40 r O () s:i, 0 t ho op8r o,t ion i 100 x 7 ') 7 4 5 ~ 00 == 3, \. 9c.,, 00 2.crc:3. 

:i:.ho :-:.;;ol ving of this type of p:r'cbl c.rc. =t'--Y !1.ot be n:i. t h i n 

the 
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--·0 ,7,.)c::\7 l"":,V'\,;J 1 t:\ "')II"'"\ Clo ..;_ :r, c r c C'I I, • .. r,i J::- l"""'l •n -.••r1• •·n- - J- ~,.t_ ~'! ·'\"J ( ."~ C::...L C:,~.1. \..:. 00C c:1U ,:., -, IJ •. L ·.:, V...1. 1,; ..:, O.!. c:~ l H)_c,C.~·c•.cy 1., (-);:, V 

nd.m:L"lister cd to 38 23 f i:fth form geogr e:.phy s tudent s s hor.r 

t hat l ess tha"l t on por c ont of ~~tudcnt s t ested w0r G 

succeGsful with o. simil0,r calcv.la tion . ( 30 ) 

Ques tions 16 ar1d 17 of tho 1971 paper cont a ined 

m;u~ber operations v,1hich con be concide:cod more relatj_vo 

to geography? 2nd of a :m.or-8 r 0ason2.ble d.e .gr ee of 

difficvJ.tyo Queotion 16 required that students first 
be able to r ecogn ise oxpor·t; commodities a ccordi ng to 

p:eneral ca te,gories; for oxo..mple 9 tho:t iron ore 9 non . 

-ferrous minerals? and oil an d n aturnl go.c were all of 

the ~ miner 1:1l s a a rou-0 Q In Question 18" students we r e '-- - , 

re9.uir0cJ.. to identify z ivon states of t he United Sta tes 

according to their p·eneral location in tho north 9 s ov.th 9 

east or wost of the cov11. try bcf ore embarkine· on t h e 

specific nv..mb0r op0rations called for. 

Tho School Certificate gcogr2phy p2per in 1972 

continued v1i th the extensive use of nmneracy skills 

which he.d_ been initiated in the 1971 papero H GV} 

developments 9 however 9 il'.lclu.ded tho n eed :for ztudcmts 

to dra r-1 pie gr aphs and line gr aphs 9 but with tho int ro­

ducti~n of these 9 it i::1 neces s ary to comment critically 

on the design of s ome of these questionsn 

Th e main f a ults of the questions r!l1.ich c 2...ll for 

lin e e:·x·o.phs to b e · const r'v.ctod l:h·1 n i t .h t he :ri:1..:.11ge i n 

mae:ni t ud.o of the c l omen·[; s gj.v en. in t he do.t a me.t r ic0s. 

r::n.d r.: i t h t he 9 ox2~c t ncss ~ to wh ich t ho cl ements nro 

0~1r oss od . 11h 000 viowr:; c o.:-1 be i l lm::trctea. with r c f cr­

cnc o to Qu o s t i ons 8 2:l1 d. l 5 in thG 197 2 pa-pm.: o 

The ole::,wntc of t hD do:'ti c:. nm,t rix :i.n Qm .1stio11 8 -

_ ( 30 ) Qv..cst i on 6 of tho J 1,::m.or o.cy Test (i\-;::pono. i x 4 ) o 



/ \ 
/' /Jr 7 4- 576 737 937 

l68 219 293 391~ 
588 654- 746 849 
120 141 164 190 

\ / 

'· / 
/ 

- shm'.r the f avJ.t of s cx2,ct:ness O • When9 as in this 
quest ion 9 i"t is necess2,ry to construct a verticsl axis 

l7i th 2 sc2le of fro"m z'.Bro to ov0r 900 (million), val v.es 

approximat:ed as they aro to the nearest million arc 
too exact 9 r,:i ven that graph paper is not provided ,,md 

that marlrn are alloc ated for the general trond (or 

appearance ) of c2.ch line gro,ph dra\v11.. 

The relevant element s in t he data m::i,trix for 
Question 15 -

( 150 
\ 1000 

154 
22!~3 

""-
243 \ 

3200) 

illustrate the favJ. t of too .9:reat a. ron.~o 
1..,,., --- · 

in mc.gnitude of the elements in the matrix. Construct= 
ing a vertical scale upon which to plot the values of 
1 150 1 and 1 3200 1 can...r1ot be considercd 9 in the context 9 

a reasonable exorcise. 

By comparison 9 tho t vm data matric0s f:-com 1.,-Jhich 

pie graphs vrnre to have been a.rat·m ( Questions 3 end lG) _ 

contained clements expressed as perccnt2.g0s which 9 if 

this nmnber skill had been adequately practised O.v.1."inc 

tho year 9 shov.ld have procented fevJ problems for most 

of the students. 

Ono further- criticism of the design of quc~;-tirn'l~3 

.; 1"' .,,,i,,..;"" "'""',:;,:·() ·i r. '"+ion ·)""7 v:, ·r. -.L·•e-l'-1 -'··or., +o· -'·l-1"' '"TC·'"'' O· ·n t·~t ·i o·n -5..i..• t.J,4_~,_, 'v-.t'~o ... ~ .. .i.-.:..L.t tJ _ _... _l '-..,,..,ll'-' i \:,..v U\.-;...,.J V lJ ..... v if V .., _ ~.... ~ ..:.. -

of the a.at 2, matrix :i.n 02.ch of Qv..cs-'i:;ionc 11 o.ne. 12 o 

Tho col mm1s of the r:1r.1:trix in Question 11 i.781."c hc2,d ec1 z 

China's Tro.do rJi-'ch Selected Cov.ntrics9 1967=-69 

1969 1966 1967 1969 1968 1967 



44 

The:ce apper:u:'S to be .no justifj_ce,tion fo::r. this 

::r.0vors2l in the sequsz1cc; of years hc0ading Gc,ch colm.m,, 

Why vmr1 the m.2tri:{ in Question 11 not ti tJ..od ~ Chinnis 

Trade nith Seloctod Cov.:n.t:ries? ,1969~·67 ? The resulting 

presentation of dnta in this matrix, 2.i.'1.d in the one 

:for Question 12 

Jri,pon, s 1!rade ( US Mmill ion) 

1970 1969 1968 1967 

- l.f3 misleading ood contrary to the 

nc,tu.r2"l (a.Yld accepted) tencJ.cncy of reading chronolog­

ical sequence from left to righto 

Finally 9 considerin,:.,: th0 relatively lnrgo siz0 

of somo data matricos in tho 197 2 pe,per = particularly 

Question 9 (11 x 6 m2d;rix) 9 Question 12 (10 x 4) m2trix 9 

Question 14 (5 x 8 matrix) and Question 17 (8 x 6 matrix) 

= it might bo interesting "'t.io speculate on whG.t effect 

the confrontation vii th thGse rn2,sses of numbers may have 

had on some studentso 

4o 2. 5 Yoar 1973 

I~ot 811 questions in this J)apo:r carried a p2rt 

that involvod numeracy skills. IhG in.torprctation of 

topographic maps 9 aerial photog:capho9 and :models 9 tho 

analysis of relief cross-section~ 2.nd -the -l;i_r-je of 

oblique photographs 9 2..cc01;mt0d fo:c sovon of tl'J.o l 7 
qv..es-tiono in tho papo~f.'. The nu..rnorc;,cy s1Iil1s in nine 
"' 
of tl1c Y'0ITi.',·."' .. ·:'_1·.,." ... ·_i,.Yl .. ,.~ ..... '. ,',"•C"'1 ·'-u· ·l O'lC\ i·r,,01,·,r1e·•fi rlY'nn··LYl O' 11.··,-,p - 1.,,..;, - ·- ~. ;J.. v.. :.J _.. •-1- -~ . ~., . v ... v.... v:.. -·---· ....,.,\/ ... .,.._;_-, - .i.,J,....,,,, 9 bnr 

corxqosito bar 

Corn111cnt is nocesf:,a.ry hc:ce on tho drar,rin{? of T)lO 

t-T2.:phu o In tho 197 3 School Cort;if:Lc2.te geography -02,por 9 

the coctors of tho nio 
to hove been cstir.12.tcd f:;ivcn" 
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r.,_,;_1_y,,'.'.~_l"u~·_0_,.,-.,."·.i_,0_ .• )u"8 a.-.-l: ·:·:he Jovo_l u~·P .p.; f'·:-·h ·?.--.Y"m ::>C-or:,,·f'!::ir.7'•· .. ·• ... ;_-..:__.1 :...· _ ..., "" _ .:.- ·-.L...:.. l1.1..i -·U--.. - :::,-, ~~;.}..:... .._~~:_.Jl..~8 

·bocr:\usc i ·ti cc~x1 lJo :er1:!.~c:L;y :v-0Bcli~i:y xJccop;nised ~ fox~ 

l)Y'OVGd :cathor 

9 o IVI0J.ayoi2, and Indonesia 

( C) PopvJ.ation of I:ndonest2., ~ 1971 

Jr-rvD.=Ia2dura 
SV.It1G1.,JGL38, 

f)v.J .. n\7Gr1t. c~.rtJci 
I3ol i 0 -l'T c Ter1r~a.rra 
K2l imm1 tan ·· 
west I1"':i..D.n 

80 r:1iJ.l:'l .. 011 
au million 

9 r::illioD. 
7 nillion 
5 million 
J_ BilJ.ior1 

122 mill.ion 

c::m:rnple, tho studG;1t had either to r-eccg..>1iso 20 million 

as being opp:r.··oxi.rnntoly onc,-sixth of the total., or 

de:cive a sct1.le fe.cto:r'. of tln:'00 (the 2pp:coxim2:lio r:?:tio · of 

122 to 360 degrees) ena. t.hcn ostim2:t;c 60 dogrocr3 ( 20 

million times the scaJ..o factor of three) 2rov.:ncl the 
circ:Le o 



roducj_ng ~~70,,4 to 10705, gi.ve:t?. aB posr;;:i.bJ..o 

oolutionc~ -1-~ ,\ m ;~ ... .E:°'!.. 
"1, ;, "--' ,/ ,~ "J .-::'.-: . 

( 2) c:"lcc id:i.np: on sn. 2..}TG)Y.'oxim::rte scale f2 .. ctor ·which­

red.u.cod 1020~ ~; to 524-o 2') g iven tho s2mo set of 

11ossil;le soJ .. v.:tior10 ~ 

.J".·.;G·Jr-.'o;n __ · ~ q-r-v•-j .,,,.; ·n 0' c;, . .c. 
..,... L> ..... - ..... .- V .L.--t_:, (...., (J Jf l 07 i-:: C'l""> d i::; '' ,1 '.) l -- · c .., c .. L.. . .., c.'.+ " c.. ~ 

t ho stt:dont n oodocl first to idcn:t\fy the sub-grm.rps o:f. 
1 metoJ.life:rous o:r'(H3 n 9 coal 9 'b:r:Lqv..ottes 9 pGt:r:ol0u1:11 9 

etc o 
1 

n a.'i1.d 'non-ferrou/3 metaJ.s' as bclon.Q'inp: to the , . u ~ 

While this P,Y'OUDir.l.Q' 
,.... •'- t_) 

from p2.i~("S of 

n1.,1Jn.bors mny 'i:7011 ho..vc been bc;toncl.. those c'i:iv..dcnts not 

rcl2:t:Lonships by inspect= 

iono 

4o2a6 Year 1974 

'.Eb.is w~1s tho ·-;lc,:::r of ·[;he photor.rceph ;: e:l.ght; of 

the 16 <?J,1..Gf.:tionG used. C£1"'i3l of obliq_ne :flhotogJ'.'E}?h.o ~ 

J:01· Qt1.1:; i:1 t5.·JLJ. 13 ~ t?l! °tJ(-; c~1-;i tJ ... a.i.scCt c~.G -DcJir2g ~too ; e2~rJ.ct ~ 

:fo1'l t?~1.o C()?lf"":rt~c-1).cticrr.t of ·t.l20 1JoJ~1 ?;L~t1.:pl'1 1"Je~rL-1.:LJ~~c:;cJ .. (I .A.r1d 
~ ~l-.n ~ .... ~ 
,;._:;, ,,J.::. .,.:...1. 

t t;r; 15 c;J.. 2::t:01:1.·Gs ·~ 



The ronge of pr2.ctic2l skills tested in this 

po.pe:r in.eluded the interpretation of 1:.1od0ls ~ to~pographio 

mo..pc s:ncl. ao1"1.e.l photographs 11 oblique photographs 9 d2.ta 

mq.trices 9 g 1"ou.ghly=dr2,;.,7n l:ino graph 9 211d a..n equally 

orudcly=drox-m o,ge/sox p;rt>ar.licL Six of tho ].5 questions 

involved nvl!loracy skills as thoy have b_eon defined 

alrGady in this \70rk o 

Tho agc/s0x pyramid 9 in making its first appearence 

i.n a School Certificate Geography 1Japer 11 \7as not po.rtic­

ula.rly . complicated but the opero.tions required n ovJ.d 

have proved O fiddly 9 
11 and a rLmge of snsrJers must h ave 

been pcrrn.itted o 

Tho line graph in QuiJstio:n 9 it.Bstod the mathe­

matical concepts of numeric8l increase and percent2go 
in.crease 9 but its design ax1d function vJill have done 

little sorvicc at all L"l promoting the accoptc-i:;.-1.ce of 

11Tu:1eracy sldlJ.s generally, 811d graph work particulerly 9 

in School C0rtificate g0ography o It wotiJ.d be difficuJ. t 
to justify it as a relevan.t geographical exercise o 

4c 208 Conclv.c1:L"'lg Cornrnents 

This briof revi<.':Wi of tho School Certificate 

geogre:phy mm.mination po,pers for the y0ars 1969 to 1975 

112s_ icJ.eriti.fied the typer; cf nv.noracy skills em1Jloycd o 

Trm -"'"' "'"'~,, r:,c,,..u1".'1·n-!:·i Q'f"lt:• '1,t1ot ' JO "71".'ldO hc·J>o 0
,, -'Ghn.t °GJ'.'10. d \.;,,,.t.J. V~ C.,_~ <.-i, ,:.:J~J -·--r_"' VJ., ..,_,.,.J t ! . -~ i .!..,~:.. .. :..\.. ~ .,_ _ 

~92.1"ticvJ..c>:I' nu.mero.oy sldlls which hcwo been :ldcm.tified 

(1) tho sldlls ,;,;;hich the mwr1inj_Y1g av.thoritios 
r•onc.•··L,:J,,y., ·;·o i)r... ''T' '\)Y'On·"'·ip-'t,·8·· ci t· +l·•e' ·f·i·P·;:h ·'"'o·=m ~ _ ... ,-...). V .. V ... • J , V (__,•~•.J .C.. _ ~.!.-t- •.. J .,, C., U J. -··'--J• U -- .J.. J ~L.--

lovel of gcogr:c:,.pJ::dcal r,tv.c1y., 

{ 2) 1·("'.;.:) c:l,r·1·' 1 (."'I -:::7,..,., 'lc11 ..0 -j I.' .. t..?,,i ·'?oY~( •1 ,,,,/':'\0"i ....,,r::-i1,...,,·t~I~- + · 0e-:,0}')1"."!\~f":lr".:l u .:. _; .. ,.:,. v ..... \. ... !.. . i,;) \.· .... .:. . t.. ..__ .L ...... } .... l.J J . .!. -· -- - •- ~.S v L"i~ ,_.,..,_: /-L-~<Y v '-"'--'-'v ... . :.1,,;,;,_ 1 ... ; 

in :Jcm ze2l2nd n:ill bo cn<1co:vor!r i.:t1.g -t.hcref ore 
-':; o inm.1J.cnto" 



tha t 't.he n.v.1"?:tm'.'2,cy skills as they arr:.l prc~:ented in the 

8J'.'C ,10+ ,,,7+0,Ye---':h,"-r ·-_;4 ·'-t->ou-··- .o,1u1+ 1Jo-'-1,, ··--1 - u c.·,-v 
O 

t; •.• ,,_ \,.l.lJ • .i .L, J..c..-., ~-u9 , U- J. ->.1. -'cheir 

d0sig:n o.ncl in theil" pv..:cporie" F1t1.rth0r discussion on 

-the n e:!:itD'.'G and f1111ction of nun1er::wy skills in soconcl.ary 

school geography if:J included in tho fi.i.""'laJ. section of 
this work" At this stage it is uoefv.l to t ake stock of 

·the poc;ition reachcdo 

J.Jv..me:r2.cy has been considered to involve "'Ghrc0 

groups of nv..mbor operations, defined as~ 
(1) recognising rel2J;i01'lships between numbers and 

their ·:represontations 
( 2) 

(3) 

orgon:i.sing a.Yld distributing_ numbers 

arithmetical operGotionso 

new geography is essentially geography -r1hich 

has been ° mathe:matised 9 
; that is 9 i"'G has come to mnko 

much greater v.sc of :m,lrrl.eracy skills in genero.l 9 · v1hile 

at the :more 2.dvoncod level of study and rescarch 9 

theoretical st:cuctu.roz v1i th mathematical bases .have 

evolvedo 

The widespread adoption of nvneracy skills in 
the School Corti:ficatc geography exa~11ination par)ors of 

1971 and 197 2 112.s been taken to sig.a.nl the acceptn.nce 11 

at the secondar;-r school level 9 of the nmv, mat.h0m2sti:::1od 

geography o The frequency of appearcnco of nv.mero.cy 

~;1.dlls in tho oxmnina:tion papers of tho tr.JO sub2:1 0qncn.t 

yee.rs ') 197 3 o.nd 1974 ~ n 211cd. s omo~_:;;hat vit:::-1 : the int:;."oduct=· 
:i.on o f ' I"' Orlolr.,• •:crnd r hot:o.<','J:>".1c-,1'1S nh-ich +cJ.·1dccl to 7.Q. ,:::t J"> •• 011 - -- - -· \..i. - 00 .J C:...-... ,!",.....,,...,_ u O C'"'!: .... •··' v 1,1 ..... _._ • .,__ V ... .. u _ 

... :::1v.:more;tc skills in googr2:,-phy II here n-u.nc:ro..cy ::::ikills 

bo oxpcc"'God to l"'Om::d:n no-r_; as ODson"'GioJ. skilJ.s :Ln 

-'Go gn:L!:. sorc10 mco,su.:r-o of their c:1.bill't;y to po:cfor-r1 ::1v.:e1c::::T~cy 



~- 9 

skills 0 To this end? Section 5 of -this v-10:ek is 

concor1.10d ui th 2. r'cview of a qu.estiormairo that \72.S 

administ0r0d to geography s tudent s in o. :ranctom somplo 

of 150 s0cond~ry schools in Hev1 Zcrl land -in 19740 

+ 



5" SURVEY OF SECOHDARY SCHOOL Cf EOG RAFEY STUDEfiT S 

5,,1 Introduction 

"\'J·_·i.·c· _h_1·.n_ .. thO·· · Co.-."'. t 0 ":·1,'· o·F' P"'O _,,., 1
·:1· -; cnl Gd11C i··. n _ __ ,.. 'vL- _ 

0 
,~ g1. ..:-.pL _ cc- ; v.. o:c :i.o:_ 

in New Zeal21.'lc3. 9 there are moves being m1c1erta1;:on at 

·present by 2. gcograph;-,t cv.:c-ricvJ..v.m c1.0velopm0nt 

conrr.:1ittc0 of the Dope,rtm.ont of Bdu.02.tion to revise ttre 
geography syll2.bi in secondary schools!) ni th o, vioi;·; -to 

int0gr2.ting the syllo.bi from forms five to smren o 

There has nlso been established by the 3ocrd of 
Geography Teachers 2 curricvlum commi ttoe r1hich over 
the past three or s o years hns conducted basic research 

into geographic skills in, the present cv.rricv.lv.r!"l 9 tho 

origin 2nd cl.estina:t;ion of geography stu~.on.t 9 and tho 

qu8J.ifications of geography stud0ntso This research 

is aimed at provicUng a basis upon v,1hicl1 curriculu.rn 

revision may be carried out o 

Of rel0v311ce to ·this \·Jork on num01nacy in school 

geography ho.s been th0 research carried out by :'Gh0 

cv.r-riculvn group of the Bo1::~rd of GGography Toc.chors 

into teachers i perception of gcogr2.phic skills o Tb.a 

qv.estion .. 1'2.a:i.roG 1-IBed i:-1 this grou:p' s stv..cJ.j· list8d a 

variety of sldlls o.longsiclo oo..ch of V!hic.h teachers 

noTe to indicate the l evel at v:hich oo,ch s kills r:.~'}.ovJ.c1 

be oxplici-tly t 2xlght o ?rom t.ho Y-G;.Jti.l ts cf thi::; qu cr::rt:.i.on -· 

.. , .. 1_r.:,,j_:r0 . .;t "·.IP.,'~ _f'o·11;1.-'.1_ +.1., .. ,c-i_._-l: j ___ ,_, r:,rlc~·j ·'·.:o·-i ·1· 0 .-.-,nh ~,,.r-,o~·'V><"'>"\h;c, _....,~-- .!:.. ,., ._ ._, vu. v. v ..., _ r:w\./.. · -UL ;__ u .:,>V. \ ,;.~- 5..:, ~,S-k t:2-.!:_.J' .. .:. ...... ,, 

corn.o 

toc.chers 2cki.8C. volvntorily to tha lis t givon ths folJ.m·i.,~ 



rogrossion equa tions 9 nominal and binomial clistrihu:t.= 

1.• Q'i'l 7 QCr.'ltl.• Qrl C1°'0+1.' r.;-,r,•l•,c• "1""~r-:,c+ Y1G"i C?1·'l<">o···n -. ... 9 _ ~... __ _l V- u v~~ l.Jv v l -- c~- V1..,1 u __ - t..::,1 ..-..u V...r.. 

Pea1"'son ° s correlsJ:;ion coefficient~ indices 

[-1nalysis 9 

of 
. 1· t· . . ..... . -i ,:J spGCl.2 :!.SO, 1.0l'l 9 SJ.§11.I 1.C8:i.1CO 1,e:2: .:; :3 9 onv. r or1.k=sizo 

o:nalyfliSo AD .Bu.r-ridgo 2tld Jones (1974) Ti§:htly 

co:nclu.cl.0 9 r;to nhat extent those responses :r.eflect 
nr:,-,', r:\'fv.··ly +nou.c,,J,1-i·=o11 t ·1 don.::, •is -:, nur,o+ ,.,,r:,ot·i on .,(_Jl) vo.l'.v- W.. u-- .::,--" , . . -· IC,, c;., u _, c-, v v 'iV-·~,;;, _ ·" . 
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r!Im1y of the geog:r'aphic skills which the mc. jor= 

i-'Gy of -teachers replying to tho su.:rvey perceived as 

being in neoo. of 0xplicit instruction involved me.the= 

:ma.tical coD.copts ancl. nvxtibor oper2:'Gim2s, If these skills 

ore to be ixicluded in the 1:1.ew integrated g8ography 

syll2,bv.s 9 then nv..m.ero.cy vJill b0con0 on essential p~r[; 

of geography teaching. 

The main research exercise in this vmrki centros 

on the a.0signi.vig of a questionna ire "tihG.t wov.lcl glean · 

info:rmo.tion relating to thG geography ond me,thcmr.:ttics 

0x:peri0nc0 = past 9 present snc1 proposed = from gcoc;raphy 

students i i:!. Hev1 Zesl211a. secondary schools~ 2nd vJi th 
-1-:}lis 1)nr>JrMro111".'lr1 u _ , c...~ .. v l.t-) Lil,!V .. so os-te.blishecl.:> tho intention v1ess to 

The 1~osul ts of this tost cou1 d 

p2r-t t h e :formulation of 

:lncor po1..,al; ed in tb.e n0\7 

2. set of nv.moz,o,cy skills to be 

\:JO..s cond:l.-tJ.onocJ. by s, 11.1.-1:rrilJC:i'.' of cm1r:.:tro.:i.ntD $ tho chief 

oner:; o:f r:hich r0lc1.tccl to t he contcn~-t w:l.thin i-;hich the 

on.G. Jo:nos ') Ao, l 97L]. ? 3 o 



sur-vo;y- popvlE,tion prosontcd itself 9 ,:::21.d to tho rnothod 

by r1l1j_ ch the 131x1"'voy rm.s ~.J.dminist0rod o 

ib.o Di~cootory of Socon:S.ox'y Schoolr:1 and T'oc.r-1.n.icol 

In.s-citutes 7 publif;l1cd by tt~c Public iiolation.s Section. 

of the Dcp2.rtmen:t of Education, lists a toto.l of 392 

secondary SichooL::; in New Zool2nd in 1974 ~ distributed 

a:::J f ollorm;; 

TABLE , 

School Typo 

State 
Second.2.ry 

Private 
Secon.dr:1ry 

District 
Eigh School 

1.I:otal.s 

Distribution of Secondary Schoolr:: 
in New Zeeland, 1974 

Boys 

25 

45 

70 

Girls 

25 

59 

84 

186 236 

6 110 

46 

238 

46 

392 

(a)Coocl.ucc,tio:nal S01.1rcc i Dept o of 
Educ2.tion 

R2,ther thm1 include a.l second2.ry schools in 

the ffv.:rvoy ~ which rJOvJ_d hove involved., rJi thin 2. limi-toa. 

period of time, e, major- logistics operation in adrnin:ls= 

tcring by mail ne2:rly 4-00 crD.Gs t io:nr:w,ircs ~ it rJes 

decide3 that a random sornplo of 150 r:·:ichools be tokon to 

cor.rntitutc the 021n1?lG por,u1c,tion o 
7-1 no.J ... / ... ·:., , 'l 
. .LL ,e> · lo t,J.. .,l{, Si2(3 

popu.lc,tion rmo to hr::.vc been d:r2.rm 9 the tot~: .. 1 of 392 

DCl'JOClG ri8,f3 i'irst reduced tc 3 28" T'lJO 6/4 S<..:.hool;::: 

size. In the first pl2ce it was srguod th2~ 
•;,:,\ro .. r.. ,:..h,--:,·r 10"'"0 c•+i ·::·]c,,,·;-r_.(32) ,.·•o·., ·,·l;J __ ·,~,A·:· ' .L'v"-';,..; ln~,o.•.l _ ,J U~·, Lc ,.,l uu ,, V, \.-.... v.., co:n:1,;;-:,.i11 

rolls of 

T~~~e~on~ ~~-iQ'1 0~ ~ro~~0n~v •,,_·,·+1v.·.·~-~.:_~_._~u~,q ~.·1·1 n,~.~-~--. o.~L,· Jt·,·'-~--~-- v ,I,' - . ,.,, ,_ l., c ., U ~·, ., .• , .<. :;'; "# CCJ..I. c,,,,..., ~,y IJ - v - -'- - - - -

( 3 •')\ c.J,-, r, f".1+ Tu]y 10",'? 
<_ ·.~ ~.- c V (; ~ ... 9 -_,) ..Jo 
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.!.t.,h""Y'(' ,:cic,·"' 0 ·'.:o e-;·,1p-r•oo- _,1 7 ~,chool=-" ·_i_ri_c..1."' ·l,1.d.od .. _-1:0 .. ·'l·,11_.c-' .:...., \.: -"'.;..~• ,,;V.J.....__,."' ....... ....,,-};:,J - 1J,1..__ ,,_; _ 

0. ,~ ·sr-·A] r, pn·"'t11 ' '' ..:. -j Qfl ( <:">fl (l · : /i'] i C1'·"l Y'Cl n 7 ]_• ,.:vl , . ..,t_l.! ;. .l,J! · ,. ....; . : '.J _LJ __ \_.,, l, . .;.. ..... L.,j . • ,.., \;~..:..-- ., .•.. V _t:1-.-. -..,V- to tho survey) 

vd th roll:::i of rnore t.h2n 100 th2,t did not conta:Ln ony 

seventh f'o-rrn -:-,'(?oc·r21,}-1y stv.donts c In tenns of the ,._ _ - - ·- - •• ~ _, , -.., ' . ! ' ·-c I • - , 

(~rbit:cary cu.t=off fitr,v.:ro of 100 ') some in just ice me.y 
have been 2.-ccorded the smoller schools~ predominantly 
District High Schools 7 nit.h rolls of say 80 to 100 9 

but this -treatment rn.o,y in fact be TJ2 1"t of thoir lot 
10--"-.,:,n,:-,c·., tnr.>·i-r' tY•rc1· ,,c-' ·ion ·9 ·.norn c ·-'-G.Y'D"(' .. r.,,,-r-~-rC\yc< 1·"' ,10-1-'"'.:.1 ( 33 ) Cv<.:..c,v .. o --~.,,,~--· V.t\. v_.-:;> ._ _ __ .L..1- _...,. ~i. ........ _ vv....t.. vv o u _ t,1.:_:;LJ.:.o 

In addition to the schools then vJ:i.th ro1ls of 

loss than 100 ~ three so,-termccl Area Schools w0r-o 

_oin.itted, 2s ,;7ero the four 1'1..G\7 secondary schools which 

h2 .. cl. opened in 1974 c Following on from this oliminat--

:i.on tho:re 1"emainod 3 28 schools to constitute the su_·l'.'·voy 

po-pv.latim1 a ·:I:hesc schools \~.:ere then stratifioo. accord­

ing to type 9 as shorm in. T2,ble II o 

TABLE II Di£;tribution of Secondf::i:I'Y Schocls in 
survey Population (by school type) 

Coeduco.tional 
Priva:to Gi.:cls 
Private Boys 
State Gii:rls 

State Boys 
]Ji~i-G:cic·t IIi[;lI 

Schoo]. 

Hw..."lbor of 
Schools 

178 
50 
42 
25 
25 

per cont of toted 
Su.rvoy Population 

540 26 
l5o 24 
l2a80 

7v62 
7062 

100000 

Source: Dept of 
Sd1..:.co,t:Lon 



s2.mplc a:::1 possib1o from 'the s1xc-vcy po:pvi2.-ticm ~ tho 

3 28 cc•r..,~o·n ,:1 ,-)I'Y -.. Qv...., .. ;.V .. L,., 

type 2nd then 

;::;choolD woro stratified o.ccording to 

9 fo::c· each type 9 rf:ll1ked cJ.ccord:Lng to 

mid=l 97 3 roll oize o A table of random nuinbers vv8.f! 

usod -'co obtain a rcinc1om. s2:mple -popvJ.2::tion of 150 

sooondery schools 9 proport1m:1a.l in its composition to 

the composition (by school type) of the rm.rvoy 

popv.lation o The outcom0 of the r2.:ndom sample select­

ion of 150 schools is shorJn in Tal)le III o 

TABLE III Distribution of Secondar;y Schools 
j_n SBmplo Pop:u.lation 

Cocducatione.l 
Private G'rirls 
Private Boys 
State Girls 
State Boys 

(a)irj.cludecl 

(b)included 

Number ;n 
Survey 

Pop1.D.ation 

1R6(a) _Q 

50 
42 
25 
25 

328 

Ilu1,iber in 
Sample 

PopvJ.ation 

35(b) 
22 
18 
13 
12 

150 

Per Cent of 
Total So.mpl c 
Population 

56067 
14067 
12000 

8067 
8000 

100001 

are 8 District High Schools 
are 4 Diotrict High Schools 

·}~he nv1,10rc.cy i:n.1:r'\Tcy v12,s conducted v.sin:_?: c, 

q_ucst ionn2.irc 1.-,;h ich r:o.s mo.ilod. to 00,011. o:f tho 150 

:::ichoolo :i.:n. the:-'J s::.:uplo f)OpvJ.at:Lon" 

( 33 ) Fo:r ox.2r:1.pJ.o? Doo:cd of G c ;::2:r2.phy '.l:cc·,cl::i.cz'c 1 Quoc]t :Lon.--~ 
'10 -~ <;nrc, 0'·1 ·r;,·,d- '".{'") "'l ,i'v.--,·.··1·1 ,1 ro·;- ·i 0''1 C" ( 1 07 ., ) ·;r,o] 1 ,,. i ,c, r, 
,!._1_.· ... t..J..V ~- ~J/.~uv_..-'-~-L-. ,LJ •• C'-LU ! .......... l. ... V _ .:.. .... ,~ .:.- • .):; 9 ..... , ... ",)-'-.G,;.\.# 

cut=off - 150 9 :GOJ<~ Rupo:rt J~ o o 4 150 :: j"30C~\: noriort 
}Joo 5 = 1000 
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instrv..ct io~1s f or tho s v..:-c-vcy 2,cl.mix:istrato:cs to follor:s 

a not -too lone-t hy sot of response operutions to 
perform 0 8.nd a straiglrtfor1,c.rr::rd sJrstora of colloctL.1§? 

2:nd grouping i:ndividua1 rco:ponsos o 

The questionnaire consisted of five sheets 9 three 
rJhite ond t vm blue. Tho coloured sheets wore t ho t rJo 

·1;0 be returned carrying the responfJes to t he question:.... 

naire entered upon tliemo A cov0ring letter , addrescod 
-'Go the hco.cJ. tea cher in geography in each of the so.ErplG 

schools 9 se:rvcd to introduce the main ideas of -'Ghc 

sv:...r>Vey ( see Appendix 1) o Tho first of tho blue sheets 
(see Appendix 2) requostecl information~ to be entered 
in tabv.1 2.r for:21 9 on the geography en.d mathematics 

b o.ckg±'o'l.:L.'1.d 2nd int0ntions of g eography students at each 
of the thre0 lmTels ; fif·th fOY'?ll.9 s ixth for>,11'.) ond seventh 

formo The third shoe-1; (see App0ndix 3) outlined tho 
procedure dcsirecJ. ·for administering tho nv.meracy test 

to selected geography classes. The numeracy · test 9 

composed of six questions 9 1::.1ns a.et a iled on the fov.rth 
. · 

page of the questionnaire ( s00 Appendix 4). The fifth 

sheet 9 the second blue one, \·1as · the result sheet which 

made provision for the frequency of' correct rGspon::-;os to 
the :numeracy test questions to be recorded (Armendi~i: 5) o 

The o.osign of the nvI1cn:wy test 9 hor:over 9 

requires some b:cief expl2nation o.t this poi:ri:'t;. It r1as 
~ .. 1 ·.., t .,_; no~ possio e co es~ the s tudonts 0 . ·1 ·-'-. t 2.lJl. J.. t, ;LCS Cu 

inp all t.he typos of n-:.;rneracy skillD v:hich h2vo bocn 

idontifi0d in the Y'OVi c n of pr::.st School Cort tfic o.:to 

gcogr2,phy cxrunination 92.:pe:cs" To a.o t his v'.iovia. havo 

:-coquirod too lonc,.:th,y o, test; . 
. ~- .f\lso 9 ::,i:nco the t so.chc:rs 

oach of the clas ses Dora to 
collect oncl cm1nmcr:i.so tl1.c 

thorn. 7 it f ollorwa. t1'1c'..t r,; cnc of the c:t;:ills rJv..ch 2s the 
~.,,,., .... ; ,-i r, of' of' C'·T'"' ""'1~c., co·•1] ,·1 ""1 0 .At,. ,oc inc.l".C1CJ1. :;_n_ .. ~-1_,.0 Vy'-" <:_;.:,\'} .,.t.4 •• :!:, ~~• _,_ !_;

1 
t...:., .. ·· -• • .!.o..") \. V._. .. , ,-.. .t... - --- - V. •1. U - - _ V ~...., 

r .·P v.· ... 
,:·· . .-) 

i11clu.dcd ill the i; 0 8 .1C lJ 8 C t:.l/_;~~; 0 
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o:f thcc:c pa:rticu121" GXOTC=isc.rn fm.,., 

studonto Accordingly 9 the scoJ?C of tho nv.xnor2:,cy test 

r:as someVJh2.t lim:ttecJ. s.nd tho concluc;ion:.:i drc.rm lc:1.ter 

of n tontativo n2stur00 

5o3 Sv.r-voy Response 

Sv .. rvoy research iD one method of ompirico]. 

rosco.rch available to the p•eo.c-·r;::i:nhcr UTn11·.k0 P o o ~-.u- 0 
-

census!/ thm.1ghll v.rhich usually involves tho enumeration 

of D. whole popvie.tion? a survey typically exsnines a 

part or s&'!.})le from a population. Conclusions o.rawn 

from the rc::mi ts of a sv..rvcy of a sample popv.lation 

e,ro referred back to the population at. lar.c·e in order 
- . 0 

to m2.lrn a.oscriptivo asso1"tions about that population. 

In order that. these assertion:::; be 2.s rn.c~mingfvJ. m1cl as 

rol:i.ablo ns possible~ the sampling :procedv.ro on nhich 
the survey i~:i based is of m:itical im-portenco. In 

addition to this :requi:rement tho Sl).ccess of the s-u.r-voy 
resoo.rch depm1ds on the 11.0.ture 9 ordering ond form.at of 

the questions to be asked 21?,a .. 9 of no less importm1ce 9 

on the response :rate acl1iovec1 from such a su.:r,veyo 

The body of inferont.Q]il statistics used in 
connection rli th ,;:;1x1nvoy 2noJ.yi::1is assv1nos tho.t c:11 

merJ.bcrs of t he s c rn.plo population complete) 2~1d rctv.1."i1 

th9i:c quoctiom12.i.rcs. Sinco t .his i0 21lmoot never the 

cs.so :l.n rcclity ~ 01 reanm1rn;> biaz becomes 2, concern 9 

\7ith t l10 :roso2rcl.lcr tcGting ( c~.D.d ho1Jj_:nr,: for) thG 

srn.c-)1101:~ of tho totn1 
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S:i..ncc th:l..s 11V.X'.10TD.cy SUl".'VCy 

studc.ntr., in .nor; Z02li,md :=.,ocondo,ry schools invol vocl 

a scl:f -o.dministo1"od q_v.cstiom1.n,ire ~ ·tb.oro ViP,s no direct 

control to be held mro:r the completing of the 

qv.e::,tion..r1Giro ond its rotu:r'n :mo,iling o An importm1t 

fe.etor v1l1oso :influence had t o be minimised in OX'dor to 

0ljici t s.n V.!lbi a::.iEH1, :res1)ons0 from t0acherr::1 8.dministcr­

tho questio11n0.iro vm:::i the ele:rr:.ent of solf ~j_ndictment 

or i:rrrplic2:t ion o If 9 for · example 9 2. response was 

req·:.iirod whtcll \7ou1d di:!: .. ectly ro:floct t he effectivcnoss 

or qu.2li ty of individua l tcacl-1il1£; methods and s t ond2.rds 
9 

then the :reluctance to adninitrter for this response by 

t 0achors who felt themsel VOS ' so nffoctecl 1,·:ov.ld bias the 

2v 0r 2J.l set of :responses 9 in that only tho::i0 t eacher s 

w.ho felt themsel ves exempt from or beyond i:mplic2:.tion 

nov.J.d v-oltmtarily r0s11one.. Fortime,tely 9 in th0 sot 
of responses requirod for the numeracy sv;..nv0y 9 no 

tea cher-implication as regora. pedagogic cff:Lcicncy or 
othor1,,vise in geogre.phical instruct.ion could D:riso . 

A.YJ..y t ec,cher 'bi::rn 9 thcrcfo:r.o? v;a,s likely to be minimal o 

' . ·. \ 

Dqspi t e efforts b;y- \73Y of survey .design to gnin 

a h:i.gh ·. response rate to the questicruiaire? ther e HerG 

other fa1ctorr;; which must be t 1:.1ken intd., 2.ccormt rlhGn 

GXGI:i.ining the I 'Gsponse rGtc ".:!"' r1 t'.1'·~ 1..-.C11 ~ ·r, . ".'.lY-!'QUi1-i· of' U.J. L~-A LJ. .:.1\¥ <. ..... _,J. - -U -
:-':; 

sv:cv0y design refine:ment · could h2.ve · s~cccs;:;full y 
I 

-:-,1 J. ,..,;n,:, ·1-ccJ f> l -i-o,.,e+bo-r' Tn the:-- f'si·,ng-1- \-il ,::, Ce 1· t is t..;: ........ .. .!.l t._._ .. , (. • .:, lJ :. ._ •.__,V t°;'J-' V - --~ - • •- ·' -.J,,.-t lJ ;f •_ ,_.r., 
\\ 

·oro1"'f1""] Y ·Pn i -v> +o "''"'·Y t ~·r~+ r1 ot r.ill .r.:·co .-..yi\, 1,._h,s -t; .--.~r.;·.CVl_Grf:i l.. , .Je,:..v .. ~ ... .. . _ . .;.. u ,...., c .. - .. .1.c.. .... u ... _ _ c -. -~ 6 f!,--;t\~_.J .... -~u ....,, _ 

src i)To:fj_cient bookirnc-;)srs . It i s not cl.i:fficu.:.tt to - - ~ 

" •nr, 1.·•-,r, .-,c, ""l")C" l r:i~•n•A cor1f1•-v>171i"\rCJ b'7 t ·F-io,·•,'"> "'"C"'r1 r:• of' l ~.~L•..; :.,.f.: L.1,\;; - C'.~ :C_'l 1 .• ·•,...-.•.J ,_:., IJ v ~ - .L ... i 1.1;;-.;\A .) .i ... t-:>,..- .1...L ·· 1..: A , .. t,J .__ .. . \ 
,;JC,"O "'•-(''Y'7'1~Y;') t ,C, ,·:ho \',·;,,o·I; -:-, --Por ,.,. ""'C co·•-ia" C"' ~)y o~_;:-_ +.i,".-.e r:_,.u.r.o,.<-<,,-i--_j{'>·,-,_. _ tl. """ .t L :..- v ...... v _ ... •.J v--- ,..1, U\:_., ..... e,_.. ,..:., , .z."'.. V t v - ....... \:" ._,u ...,.1:.. 

n~).:1.ro on r ccci_pt of t;hc romindor note - thb ci·:~gino.l 
'. \ 

,_1uor:,t :i.onnaiY'C ·bcinf( :-< 10:c,·nt; ·v. i" 'i:n t11"' rcle"'tl (::<~,.., 1"' 0.r1" <::1C'c 
:.... .., --~ ., .,;;" .. _,_-J .. -- . .. ~ "-'-- ..... ·.-. t,J t ... , , ;... ·\ ·' - ~ - :.--.-, 

O"'l': , .· :ny'IV · · r\ 1·10i'1 7' · ·· ; ·~ , r:'\·1 1, r ) e:,•(,. ·i l ;.\>.J .. r'\ , )~·.t~\ - Cl _ tI'lo ' 1?r?-J)cz, ... c;___ \ ;, _L .. . !.-.... co-Jo.;.t:1 .. _u, ___ . y (. .. .... -..;o ... ~-, .. J · _t., u, .. i---~J.or"'", 

! \ _-. 



'.i:.hcre will. ho:vc ·boon, tco ') somo rcciT) i o:nts 

for r,1hor::1 t:Lmo 2nd inclination ore .never sir:n,ll t::.meously 

in rtsce11sion C, 

It a:)p02.rs that in some inot2nccs the quo::Jt ion= 

naire dispc:tch coincided rJith Genior internGl examin­

ation progro.Iili71Cs. From tho point of viorJ of the JGime 

availoblo for questionnaire com.plotion 9 cclloction ond 
2nolysirJ of romJJ. ts 9 further delay:;; in tho posting out 

of the q_uestion_rw,iros to schools vntil afte:-c the August 
-September vecation rmvia. have created difficulties. 

It vms heo;rtcning to note - m1d encov.r2ging for future 

rcse2rcl1 in thi fJ field - that some hoacl.s of geography 

departments wrote advising of this state of affairs 

tmd offered to retv.rn tho c;ruostionnaire corn.pleted aftrar 

their respective senior GXaminations h2d concludcdo 
Such 1ims the case for eleven secondary schools replying 

to the s1.,1..rvey o 

In o.ddi tion to -'G.he 2.ttempts made to strearnl ine 

tho administering and response operations for the 

queotionnaire? every effort vms made to promote 

cfficion-'c; post(::.ll movement o According to Babbie (1973) 9 

01 tl'le mothodologicnl li to:,::aature on follmv-un mailin.r.rs 
- ~ 0 

stron.n·ly sv.,.,,-,oosts this is en effective method for 
CJ <.:,h'.,:) 

incroesing retu.rn r c. t e s :i.....r1 nlail surveys. In gencrol ~ 

tho lon,c-er a ootontiol res-r:iondont dol8.ys :re1)lyin2, n the O ... - . t .... . ;,, 

lGS i::l lilrnly h o i s to a.o so at a.11" Pro·pcrly timed 
-~01·Lo1"-U'~ r/):11.·11.·Y:(''"" 1i'-•10··1 -rrov1.·r1e- '"d rH t1·on ° 1 "" t-i:TU''.; J.. ,. d -J.-' .,. _:._ c_., ...... (',.:) rv ~ A.- J. _ 9 J} \.A. , C·J .. vi-.... . --L..-. O _.-!l LL .l:.. 

:for responding o n ( 35 ) Fo:r this nv.r.a.eracy sv.rvoy a srt21n-0od 

sclf-iJ.dcl.rcr:;;::-;cc1 rotv.ri-:-~ envelope wo,::-1 :i.ncluo.od nith onch 

q_1;,.es·tio11nD.,i~co 9 .-,-~-1 1'"7 cLl..LV:. do.yo nftor poDting out the 

qucot iom'lDiroD ~ Y'Crn.inder noto ( sec Appendix 6) r1G.s 

~cn.·c· 0 11.+ t:o GO o·f' + 11"" c3 c· 0 ,..,o.,,, rl ~-ry c-<r, 11 ool"' ·,,,,.-, i· 0 1"1 ....., -~ VU ., - ,.; __ \., ;,.I ~.:.,._,, .:.J....,..l .. V '--' A..-~ i.::> .,.., _._ J .. 1.? 

( ') C) 
tha t d o.t o .:>

0 ~ h:?.d not Y'E.'lpliod to the survey., 

( 35) r,,,,o"o·i"' 'i's', P J o·~r 3 . J 6 ")) , 
.:) C.a ' ..1..v9 ,_. o,.'\. 0? - .J ~ • . r~lto 

(36)A"'r.,11C"1" 19 107/i ·.,,v-t:, t/l..:,.,.) u ~ .,; ,. c: 
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I t i ::-.; difficvit to ass ess tho t r u e offoct of 

t he f oll ow~v.p r em.i n d8r l et-t or·. ~ I n f ou.1" i n st onces it 
·_-,i_'.r O"1 1,_r,o,r1. ·rE.·:_"r_).L- l

0 

'v·'fl f-r' ,.... F! s chool"' 1:17,,-i 01·, '"' CT) Q 7' ... rO·· c1 -to 11 ,:::,'7· 2·n c• ._ l,l t,. ._ V, ., _\J,. .;,.. . .;.., t.) ooJ.. •• ..&.. ,11 - J- :.:,1 ..:. _(.I· .. U .,1, . .. <-"' V _ ... f:,; 

not re ce ived t h o aue s tionna ire to b c.oin 1;1it ho 
- 0 

·_Po,, . .,, .... , ..... cl1_ o oJ_ "'-! n o·"'_, r O"' r., ·i "" -l- Of "' ,... "' ' ' on·~ ·,)· O "' + ·i· n r · v u. .., _ ...., "' .1..! ·· v \.JJ..J! l> C.::.. ,:JV \..., . ll.. .. t .V v --~: ~ each 

l ntor r otv.rnocl the qucstionnc, i rc comr)let e d o The 
'"' ""VC,"t1 ('l" " '.,p ·'- i"or1n° i·re-- "" Y'O- 'L. ''"f:"'C·' d ;,1 .L.l-'"' I~o,, -v,tl, 'li''O· G1"' ( ""'"'0 U V ....,_ . -:,;.l.A.l..! ,.J lJ -..:..L i.:;;., ~_, - l.J V. -lr. .4 ..,_ _. _ l, .1. V V-J.. I .L v .b . 0 -..; 

T2,bl0 IV) c21IJ.c from schools ,Nhich h ad boen pos ted a 

r omi n de:c notco 

TABL'E IV rnon itori.ng of Quost i onnairo Returns 

Weck in Vl.hiC11 
ITu:rnber of Cumv.lativo Cf as c/o 

Retun1 Returns Fr equency of total 
Recoivecl (Cf) Returned 

1st Week 
(Av.gust 5~-11) 11 11 llo95 
2.'ld week 
(August 12=18) 33 44 47.80 

3rd Woe};: 
(August 19-25) 21 65 70065 
4th Weck 
(Aug 26-S<)pt 1) 7 72 78.56 
5th-1 2th VJoek s 
(September 2 20 92 100000 -Hov 19) 

92 

YJhi l o T2.bl o IV 2JJovo i ndica t e::: that no ri r l;y~ 

half of r-".11 t ho 92 qucst i onnai ros :cot u.rn c d h ad b oon 

Y'C c ci:vcd rl:l. t hin t he fi r s t two 1.,7sck~J of -tb.oi:c hnvin(-1' ,..:_:, 

boon po:.:i t cd out 9 encl. that 70 pe:r. c ent hrn:l. been 

rctv.1:nod b;y· tho end of three r.1ccl-rn 9 it mu.s t nppcor 

t his f ield to note tha t it 

i n t t.c i' t nc-1 20 rot u.1·n s c 

·f·ook O J.·. r•b J. u - l. C: ... t, 

rcscr:irchcrs :i.n 
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not- ,._; ''Jn·<>-'·-i C'V.1 .-,-,,,ly h-·Lc'h 
-.!. G'.. 1 •.:.'.:.£ Li -- , -- l . . '- - -- • <..f,-! - rosporn:-rn .J,.'-.1-i guro 

does com.pcre f2,voUTgbly with rosponsc rateo for other 

oir.li.lar r.:rL1.rvoys that hDvo been co.:rriec1 out in rocont 

yenrs. ( 37 ) Thero is no standardised ·sot of e.ccoptablc 

ros:;)onoe rates for mailed quostionnairo surveys 2ncl. no 

value ostablishoct abovo which a rosponbe r2"t0 con be termed 

h:i.gh Q Bo.bbi0 (197 3) considers tho.t o? c, r0sponso :rate of 

2.t J.co.st 50 per cont is oi.l.equo,te :fo:-c 2n2.lyzj_o o:ncl 

:roport:i.Eg~ A response rato of at loast 60 per cent is 

good o And a response rate of 70 1')or cent or more is 
,,(38) · ve-x.'y goocL 

S:Lnco tho :ronc1om so.:c.rr,lc wo,s me.de on tho b2.sio 

o:f sch ools stratifioG. ::wcorclinc to type 9 it is 

rclovsnt to exar.nine the composi tio:n of the response 

pop1.1latio11 on tho same basis of stratification. This 

0x0rci.s0 ir:: demonstrated. in Tabl0 V. Al thour;h on 

ovcrcll response rate of 6lo3 por cent was achieved? 

rospo:nsos by ~3chool typo varied from f:13 lmv as 54 por 

cont fo:-c co0ducational schools to as high as 77 per 

cent for private girlsa schools. 

11.'ho stre,tificati.on of tho s1.,1rVoy popl1lation 

VJas carried out to ens1,1.re that the sn.mple popv.la,tio:n 

containoc:l o. roprcsont a tivo px·oportion cf 21.l school 

typos o '.l:o Qete:rmino '1.·Jhother the response; popuJ..2,tion 

contc.i:ns on equivalent roprcsontation of each r;chool 



fAl1LE V Distribv:tion of Respo1100 PopvJ..o,tion 

Fv.m.ber of Qucstionn2.iros 

Coedv..cc.tionnl 
Private Girls 
Privo.,to Boys 
State Girls 
State Boys 

{8.) . . 1 .:J 
inc. u-.,tCS 

Out R6tu.r:noc1 
85 46(a) 
22 17 
18 10 
13 10 
12 9 

. ~ ' 

150 

0110 District High School 

Rcr-::rponso 
Rate 
(%) 

54ol 
77 u3 
55u6 
76o9 
75u0 

If, for' o:xan1ple ~ the 11u1nb0r of coeducation:::-u . schools 
conto.:Lr2oc1 in tl1.o sar11?lc 11opulo..tion reprcs_entod 57 

61 

per cont of that sam.plc l)Op1D.ation (Te,ble III), then 

for this representation to be maintained the proport­
ion of coedv..cat ion al school a res-ponding v1ovJ.o. need to 

be 57 per cent o:f tl-io tot1:.1..l response popv.lo.tion Q In 

fact the 46 coeduco.,tional schools (Table V) accov.nt 

for 54 per cent of the ros1Jonsc population. So, i:r-1 

this example 9 the observed fre(}.uency of cooc1uc0.tionaJ. 
schools is 46; tho OAl)ected is 5 2 o 

Fm."' the null hypothesis (HO) that tl10ro is no 

difforence be-'cvJeon tho distribution of schools (by 

type) in tho s2.rn.ple popvJ.2..tion 2nd in tho 1"'cs:ponse 

popul2.t:l.on? a chi=:?Jquarc v2J.uc of 2., 4-9 (wi-th fm,1r 
'1 ncrt'GC- r.t o·P -fre'"'cJoir-·1) Ur:1'7 Ol"·:~ ni·n0;i '71]:1-iq 0,,1.,n,•o·o'qtr.· th~-l-U·-~:::;. - ,,,.., J.. •. '-' ~ .u- ~"'· ..Jvt...·..- --JV ... o ~ - .!. "'· , ..... 1,,, ,.::.,C::i . .., ,_, _,.,..__., t, 

thoro i2, no si.<:;11ificc.mi; diffc:ccnco at tho five ~oer 

cent lo-v2l ~ E:E1;_ so the null hypothesis is e.ccoi)=cocL ( 39 ) 

obtaizi0cl. in tho survey? OEl;y 

is tl:.o ovcr2J.l rooponso z·o.tc of 61 o 3 -pc:r (.;0:-1t 8.l'l 

O·:"' +1, ,~ 
.:.,. V.!._,._., 
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st;,,J.dcm.t on.com'ltcr::5 this ·sk :Lll dvr:i.:ng hi;:: :fi:f:'tl'.1 form 

docs not hold in ~11 c ases J_S 

( ·:J.C0 ~£~1.,1.:c ~t; _;_~:.C Y- C()YlSi ({crer·\ t i a11 'i tO() 9 



iscd ss fo llc~s: 

1) 37(-1 (50007 
i.l'l t ()110. CJ d. t C· 

,, ) "''7°C' ( -~7 -. c r:.: C: ;I . ./ 0 j ) 

i ~-1·tc:2.1dc c1 .. Go 

/~. ) 

c::v.rvc;y yielded 

Anpcc.diccr; l O to J. 3 o 

f.:',ccordin,z 

fifth 

,) 1761 (54. 89 per cent) i ndi c2tcJ thnt thsy ~cro 
E~JGl~.d~::L11_,f:~ :E'l~~rLl'J.C=~~1::·t; j_c~~~ in t},..2.C· r;i;{t.b for~T1 

()) :J[/7 (~ti' " 65 ·y)C: :t> cc-r1 t ) i£:2.-~3.i.cc~tc>:1 t t1.r·t t !';t?}J 
:Lr1tc:x16.c;cl. to :.:.i··~uc1:I ~3C\t(;11t; .f"3 f 'o:crn -~~c=t\~:;::~f.?T}l.l:f .-

:lr)o~·:1_ ~7, I )c:c1·i)CtJc;c: })o·_p t.fl. -~: ·0 tc;.-~~1. o:f. (}1}.'l uc::"\;:c:(J.·L.:::,. S::o:r.}rn 
..-\c c;r:::~ r\1:; t\y :~·_; ~G 1.J..iI cJl~ ·(; r:; :: 
,.(.) ,._. (\ ') ( ''7''7 c C· 

~Jc I o :J ::J 



9) thn.t t}.1c-~1 J.12.ct 

7 r,) .,_,.) ~ (J: -), (~7.l, G? ~0r cn~-u:) in~ i·c-~~0'~ ~_J_-_10 .. t , . \ . t.,/ .!I "-' _;..L _,. ,.,.,_ t.., . v .._ .. _ ~ ·~ 

s -~uc1i cd s i JctJ.1 :fo:r1n IilC1"Gh0rrrc:t;ic r:; 

11) 37 I) ( /; ,(~ r, :, .,-)r.,= c a-r. + ) ; ;~ ~1 1· C,..., -:-: ,-,./.J +.·r_-1 ,.,,_. ___ ,_+: 
- :- ·:• J'.,.'O / . J 1 VJ. °v'•J.V __, ,1..:.. V.., t,;;!., u V\,,;- V .,_ ~ V they rmro 

,::,+,,o.·· ,r ·i ~-, ~ Co C\~T"'1'1 + h .jr.·01"T:'I n1·.0 +·1,i c>·n· ::, +: i C' 0 vu v_ ~ ~-.i. - .:~\ 0~#"' V.1.. ... '::'···~ . - ;.,-_. _ 1 .. .. vl.. .. ,1 .... ,., '-' v _ 0 

12) t hey :l.ntonc1ed 

The n-ur.:-rm.::-:irin cc1. ror-3v.l ts, items (1) to (1 ?) 

2:bove 9 prov.idc inf'ormGtion 1:7hicl1 c on be WJ Od in two 

E'irst 9 there c r o t he impJic2~tions these findingz 

have fo:c en inte&-rc.tocl s ,yll:;.buz in seconc3. nry, ;-,:ichoo1 
'--·' 

geo2::rr.:i.phy 2nd , nccond., t ho ex-t ent -to vil':l.ich g0ography 

studentc :L11. the sixt h rmd sovonth forms hove s tud i ed 

rn.:::, -tl.1c)mo.tics ns,y well influcnc0 the t ypes of nvL1eracy 
.. 

skillr~~ whicti. con be introduced to ,O'c o .cr8.nh v at these 
0 ..::.) .:. ti 

mm:'e D.dv 2nced l ev e ls" 

If an integ:r2.too. s;yllnbUB i:n g cogro.phy from 

form five) to form. Dcv011 involves t}:1e d0·v·clopmcmt of 

seq_uenti2l skillD 9 then it v.rill b G_ of 

student ontcr:i.n."' r:::i. xth forE1 .g;oo .zr2.1)h,7 
'····· ... _ '·-' ... ,J to h2:vc success-

fvJ_Jy studicC. geogro..:::,hy in the fifth f or:m" From -tho 

m .. u-v-cy c.1.2.ts.11 it r3_:ppenr s -th.a t o.t present n oarly 87 per 
I 

cent of [?11 sixth form .<;.-,,0o ~ r 2 .pf111 ;3tudont;r1 
C. .. , . .. . rJ 

h2ve studi ed fifth 
in E G\,; ZOfJ ·-

1'='0 -rm ...,.000'-
- - - . ... ~:.:, !:.) 

p:r~:1.ct iccl skills 
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'_._._J·-_._.,>r.~_.Y~(~J.'_ , __ , ·., ·_i :~.-, .~ -u:" C'."\ .. ;.1,l c:-~·!u·· ·' r:- .:u··1 ~tl <-•Y' t ~ -~ ;') ·u:. r..-11 .. ~ :,· "/ l ~;· . , .... _ ., 1r... .~ u ... .. l,.,.. , ..,1 vi ..... ... ,:~ J. , ... > .J ... :. .• '--"" _,._,._ _;_::-._ 

Tho mrn1mr;.ry da t o. al'lovm 'ths.t of t he 6£~ '7 sevent h 

7'7 . 59 pc:r c ent 

8(L 9t1 per c Em.t 

l y foux· 
studi (:)d 

rc0 - on~i·-1a -l,~Q ~~--~-· :J ;/ J.. v.. l f!, v J. l. _ 

hcB. st·u_diccl fifth f orm geogr aphy 2nd 

ogn.:Ln for· r::n i n t ep:r c;tocl. sylJ. 2.bu s 2nd for t ho ;;; cq_v.cmt--. - . 

ir~l development of s ldll~. in t;:00,;:;ro.phy frou fifth :f or:m 
t,;~ ·- • • 

t '/.~ J"01J.n· ::1 -:· o SC:V 8[_1 t h :for:ri., • . 1.. . t1J. U 

The t e:ntativo conclusion t.h2t · cc:n b<::: drr-:,v!l'l f:002:1 

t h :ls brief cJ. t ~rnv.sn ion i s t lw,t o.rcv..r1d 80 pGr c ont of 211 
--:-eo ~?Y'"nl"y· stuilcrits wh o s tudy "! t ~i t 1wr t he-~ s_.i.y t ·1,,1 or b o - 1.- .~.1 • _ .... ., , __ . .,._ . c...." ~ . - J -- ., ,. ~· ' .,_ 

sov012t h ford J. ev 0J.s ere in 8.t lccst t l'wir second yDc.r 

O f' ("'CJ:,"'"',...U''··'-.re- -n·:.no o•rG' 17-' ·"'' l
0 "'T"' c:d··JA!Y i· n +1~J.c,. ~u.·"o J··e.,c+ ,, _ , _ , . ..1\.:~v U .. L \' ~ t" ,,1. (:, ,.:;,,.-:,., ~\ ... uvL .. u. v I\;.~ _, v v 

WhiJ.e this situe:.tion w:i.11 fos t er the introduction of · 
tho proposcct i n -t eg:ratcd r3yllo,bus , there r em2cins tho n 0ea. 

to consi dor the 15 _ to 20 po:r cont of s ixth Gn d :.::;cventh 

:r:0 0-~·1 GO r,.., ·')}""'""'C> •·11~0 ,.--,·11 1.)0 1··~1 the 1.·--~ fi·-_,.,c::·'-u "1, i- (-~r.:·.r OI0 
J. JL g · :S c.1,_)_ J., , .i. ,.;, , · J . .!. ,t___ .I, , - I - ., ---

study o :S:hi :'c:: g roup c c~1111.ot bG expected to r.:ppr0ci2t c 

t hey v.nderto.Irn 3110. t .hcre could well c ris0 serious 

R2.th0r t ho.n ovc:r-

Co._,._,._1(~ {:_h ..; c:, ·_1):ro1o_l cr.,t "b~r tJ t"G (.:!l?:O. tin.a-, "G"'v m0k-c . t 1--:'-"' 1·n.1·cMr '"'.\ t; r-,c) _ v -...L '-" U "" .:.;.. J., c ~-\. .l .• , .... J.. V t~, . 1 .. , , V -

cov..rso c::wlm:-1ivc !, :1.t \'JOt-1.l d soeI:?. :i.'llOX'G o.ppropr:lo.t c to 

r>rov:Lsion :for -th0 r oi t crrrt ion o f skills oneou.."1.tcrcd e,t; 

;:;yJ.l r1.bus . 

cEl;y· to i r.?.tror.1.v.cc t .hc :f j_:cst-yo~.:-.:r· ~·-~r:)ogre::phy . .:::d;udont z to 

t he ::,1..-1b j oct rc::I:;:il.ls l n,1,t (:l :::o to roinforc,: t t.osc crJ::io 

r::.;,ta11c f or Gocona. e r t J.1.ircl ycr-r: ~:1t u 0.(;11trJ o 



m2,ttc r; subject comb:l.n.r:: tion " 

h'7 o, 

;,;'.,;il.1 cc1,.,..110 to c:Jwr9c.n Dnd r o j_nforce t he f r.'oc ility for 

pcrf o:rm:Lnp: nm:1erD.cy clcil li;:; in geography , them g0ogr2,pl1y 

11.oJ.d 

mutics. 

nlso 

holf 

por cont of their 
n1, __ -r,~·1-.r.: _-,,,_ 11,,_ i_.,,_-,-rl. c,-l,·· - ·,/.i -j ,,....,; c•·i ~,+J .. ·fo;-,-~ ·r-1.,,ti-,or:10 +1· 0"" __ t,.l.iil-..J\:'Jl ~ ·'-' :.J V.,\..A._\;.,, '-1,, t,,J ... -J'!..U_.;_ •- _.,,.. .., .;. ~:t .•~ ~ ..... VJ.!- t .. ~ IJ 1:.;.,9 r:hilc just 

( I! 0 1; ., ·Y· • "' o· t ) , .,. u o .1:; .!.,,er v -- !l 

It is not "[)Of.:l?iblo ~ hov!0vcr, to sGy to \7118,t 

c~xt c:nt r:1, m.2.th<")nmtics b £.tekgrov11d is of bonof'i t in 

}?rom obso:rvo,tion ~ tho pI'Gsent 

nU!lwre.cy skills performed in sixth and seventh :form 

rteo.n·r2:pby h ::we ,,,.en ornlly very little in co:mmon with 
~ 0 . .. ~.:) t,.! 

VJh:Llu thii:, 

1
. ,,., 

_.:.;.; 

backgrotmd in m2.the­

not c, mc jor consi.c1or2t.,-

ion in the forr.li.v.lr:::tion of r:m i:n.-togratea. ayll 2bus 9 tho 

:incidon.c(~ o:f olmost :"_-:: r-:; r; -_1"! ,---,-t' cc~-c: +- ~•(~-o ,._.,,.,:,~·tr;y/1,,;:,,-:~h """'" ·,- .; C ,, '" " /./ ., _ .,,..._IJ t!.
1

,_, €,:)-< ... ·,1;~L.C. ~ _:_. _,.. v .. . ... "-'J: :.t ·.,. u.t. :- .J 

f3 U l) j (:;c ~t C017lbil'"l[~.-t;ion i!:t t}1 S ~Jj .. :-ctJ1. J°? O~Cl:1 f)TIC.1- C: r(.l per CCJ.1-'c 

~eo~r 0 ~h·v/ 0 1~L0 form ~ 0 Lt 0 mn+ in ° combin2tion in the :-;~) ·" f :1 L --.~;--' -- .:..<.. t:.:, . ..,b. I.J. - ) .,_. .. -• "' ·-~·., lJ . ..! . ........ ..... ~,, U \,,,,, :,.;} 

c 2.ncc = could b e dovolopoc1 in gco,r,;rr.~.pJ1y 2.t ,:ocnior 

c.blo o 
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5al.]. o3 Cornxnc~2!. 4 t~:. Orl tl10; l-TlIUl(;r~acy ~~83.,,G 

s,;orfc)--""·'"i·n,,. 0-11 +!•ir. i:..""':; .• .!.. .,.J.--.:--·~_,, ,. _____ .. u.1,...,.1,,_. 

were :Ld.mrtif'iod ir2 tho :ccvicr.1 of post ~lcl1ool Ccrtifi.cnte 

cxom:Lnetj_on p::;i,-po:r·s. To h:::ve done th:LD ~i1ould h2..ve 

Second, some nur:1or2,cy . 

gro.pt~s could not 

been ir:.cludod in tho to::;t "!J-,.:;c2,um,) of the 2',dclod lor~.o. 

thir; 1:\1ou .. ld. have plc.coJ on the -tcr-,chcr Y1l10 hsc1 r0 lrc:2C.y 

to ci.citninic,ter the tost to the cl:::,.ss 9 col1Gct the tos-t 

-~r8:pl'1r1 811.d Clo:t ~.:. 
u -
·. ,._ ,Nr.-~"' .... ---i- 1 1 J.111.;l 1,c,,..;;u J_n vl.lC 

mc1:triecs could not _ bo r:rn.cccssfully 

tcf:-; t boc2uso of the thile in:v.ol voe!. :for 

er::.ch adr:1:l.nistro:t;or in rc:prochwing cr::wh of those 

exorcj_seD for c2.ch student. 

fho rem,1J.ts of the 11.u:11cre.cy test c:-:,n be ti:::kcn 

to reflect in generul tm ... ms tho G,bili ty of r;pogro:p:'.1.y 

stuc1cn:t;s to eorrcctly COIJ.plotc 2. of 2r"b i tr2.:r-:i.ly 

composed :a.:v.:;nber problems o '1:herc VJCJJ no ·prov:Lsion 

rn::i.do i:n the test for the stcips involved in tho :::olv:L:-:1.g 

o:f:' the problcr:is to bo show(!.') end so fl"Orn fl ccx'r·ect 

solution it i~; j_~1f'crrcd t;J.12.t the r;1.etl1od of dc:;riv::::.ticm 

. } . . 1.mp .1.CG 9 "tOO '} 
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( ,,_.,,,l· +l·n,, ,c,t-r c 
l _J.. ...i - - -- ~J.'-' - "'; /IQ· !7;-'"l \ i r, fl 1 ~'f 1_" ("°1 ·j ~: .C• ...• ····•/ -·- --~ ~--~u 

sum of tJ:.:::: :n.1,1mb c:rs by nine c Ac:t crro:c i:r: f incl.ing the 

::::rnm of tl.10 :::1rnnbc:rs will h r;vc r·c s 1.tl tm1 in nn i n co:rre:ct 

C:VCYl t hough t he CO;tl08T)t o:f D.V 'OZ'Gf'•'C a ny \."JC:11 -· ' "(;.) . 

h o.ve 1nen :)21.do:rstood to b egin vli th~ An i:ncorrect 
21:1S\7C·:r) 7 :-cc-cora .. tt d i11 t l"1e :rc::rul ts of ~~:he 11t1mer:?:,c:y ..,G c) s ·t 7 

:u72.;y the:;~rc:f ore b o clue to ed. thcr tho inability to 

opcrat:Lo!'ls, or :ai:mply r:. 1 chonce: :fc~ctor of c:i..,ror. 

So thc:.t 77 pc:1'"' c c-n t of r:111 fifth 

fo1".:21 g ocigro..·9hy students tcstod 0:1sr0 2.blo to obtrdn 

tho co:c:r·ect ~:.nGvmr to thir:; fLcst r,,roblem in the 

:nu::ncrt:.cy t est, it c onnot bo concluded tho.t th0 rcmoin-­

·i nn-· 2..,) T' 1=--I' cr.~V1t of otudonts f2,ilcd c.olely on_ C:.f'_.count -L £..> -. ·::J ...___._ .....-J.- . • 

of · thc:i.r irwJJi1ity to v.1:10..e:Jrstcnd tho concept of O 2ve :C'-

It is n ,:, c e ssa:r·y to t:"'.llor: for tho ch.c1r1co factor of 

Fo:r f)v .. ostiol'l 3 of t1J.() 11~11nc::1~G..cjr t os-t ·-

In 1965 9 tho o.re2. of '.7r'l8,J.t :olrmtod in n er1 
Zc2l2nd ~cs 94i022 hect 8res . If tho 2Tc ~ 
vn(tc~1"') \~111c~t :i.I1cr-e~~1.oc:s 1J~v· :5() -~Jc;1~ C(0r!. t; 
bctvn: cn l S65 i.::nd 1975 -~ 1c'11:w.t 2.rcr. of v;h oo:t 
will be pl 2ntcd jn 1975? 

..... t t to 1::-t2 :L:r1 

(L-1) u11C.c;I'~Jt r:11d.i11r~ -~ .t~c! E1; .. · .. --t.h.c:r;1.:~·Cic r·:1 co.r1 c o:;·t o:f. 
: :l.:t.:.c~-c c::-c in ,::-: by 50 r:! c r c cn.t 1 

( 1,.., ) f '.:. -:."' ,=-~ ~j ·t1 .. ., t~:) ·;"" t .... -r 0. C .. i ... 1 +. o-P C:fi ro ,·~· '? .J 1 __ J . . ;.~ ..,i. .. --- :~~., _,,,, ~__: 1..., _ ~., _,M v \. ~1.. -' :· t;: ,; r .. 

( ") , .. ;i,~-i ,-~ = l'7 en ·1 to c:;_, ",0 ? 2 to o· b -L r·:Ln l.t_:l ~0_~)·.·2> 'v ( ... :. s.,~ \..'~ ... .:. .:. •:: \ / ·:, ..I..!. -- _, ., 

.L'1(J ct 2r e o .. 
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clatm.ccl thct t1:1c rorr:ainin,:: 38 TJ8r cent VJOT'O unc1.ble to 

v10:rk the Dr·oblcr£10 But :L::1 n test VJho:r0 on.ly the f:Ln c,l 

due to both error 2nd lr~1-ck of u..no.erstonding crmnot be 

1·ABLE VII Humeracy Test I'.1.er.31,1-l ts 

Fifth :E'or-:m Sixtl:-1. Form Seventh Form 
Geography Geogro..phy G cograph;y· 
Students Students Students 

(.3823) (1739~ (612) 

Correct ,.-/ Correct l.1. Correct ,-z i '-:J ,. .. / '-

l 2958 77c4 1509 8608 560 910 2 
2u 2702 70o7 1412 8lo2 54.4 88.6 
2b 2080 5~c 04 1151 6602 474. 77o2 
3 2368 6ln9 1309 75 ~· 0 ,_} 528 86.0 
4- 1385 26 a 2 961 49o5 404 6508 

I 5 1613 42. 2 1025 58.9 450 73.3 
6 336 8.8 206 11.8 185 30.l 

-====----

. Tho su.r:1InoriGcd rcsul ts of th0 numor2.c;v test 

v.;hich ore shovm in Table VII G.bove rcve2.1 o, nu."11ber of' 

points of cor,11x1rison tl1.2:t con be mo.d,a abouth the succoss 

of' c;ach .c-roun of rroogra~')hy students i.r_,·• the test. 
r_.J -· ..__) c1 -

Seventh form ~,-tuclcnts ~ for oxc21plc 9 E,co:re 2, :?reoter 

p:roportion of co:crect x·esponDcr:i for er-wh question th[:1.:::1 

do either sixth form o:-c fifth form googrq:ihy ;atudonts o 

It iE, int0rcsting to coupo.rc tl1.c t ·:JO -_,X'rts of 

Qv..or;t io:n 2 'J viz . ; 

Co:r1vcrt 

oc __ (Ow -_, 2 ) ._. 5/o. 
~ = . .) -''· ::J 

Ce1Gi'l.1G 
C-:;l f~ i UC! 

to 

PL'l""G (s.) :requires t.h ,: au.1xit:1:t;v_t:Lon o:f ~1°F :l.E 
t-

t l'w ?:ivcn fort1vJ.r.~. to ;y-:l. c J..d t Lc 0·0 21'r tion~ 9 x ?/9 _ 



,-•1·1},+;-n,~---, ·t:i· on (71J' = 3·2) M ...,,.,._1 u .L c,1 .. '-., u __ \ g iVs:) S n vo.lue: of 38 v-1.hich yicldr::; 

Since both 
part,::; of Question 2 involve the snmc substitution 

o.cti-1i-ty 9 2nd then similar aritl1.1-:i.0tic opcr D.t ion:J 9 the 

dif:forencc: in fr0q_ue11cy of corrDc t rc'Js1)011soc for 02.ch 

p21 ... t must b e d·uo to the more ; complex 1 sri-tbmot:i..c 

o-ocr a tions (v.1her c c 2nc0llin,O" · is not -.-_,_,oc;si1Jlo) in tho 
- 0 

second pa.rt" rti l'l J..·~ r'Jl.-.r.,J.· ·fc. -.n ( ,·nce ,,.,,.,CQY'r1J...!:rl-• to :n,:,1JlC- ur~I 
~ • .,,. ,,.... V- - V.!.. ; _ , '] Ch\.., ., ., ... "·"- "- ~;;::.) - '· <.:.vi °':; \1 -. 9 

:Ls rn.os-t murke::a. D.t t ho fifth form l evel vs1hore o.lth 01,,1,r.·h 
0 

'70 per c0nt of t he s tudents t cstod obtained the corI·ect 

02.1m%)r f or pa:rt ( a ) 9 onJ.y 54 per cent were corrcat for 

p8rt (b) " 

Questions 3 ~nd 5 continued t he so.me trend in 
t he obocrvoc1 froq_ucncy incroosc in proportion of 

incorrect responses" Only one-qu2rtor of 211 f ifth 

form geogr aphy students tested v:ere o.blc to derive 

the correct 2.nsvmr to Question 4 v:hich w2.s cxpGcted l) 

no.mi ttecl.ly l) to prove difficvJ. t bece.uso of the concept 

of proportion nhich ho.cl to bo op-sr2.t ion2lised v1ith L.1 

thG context of a conversion of v.:nits. The responses 

to Question 6 ncrc not good; some tcm,chers p;ppendod 

to the r csul t s 1 , she0ts they retvrt1.ed. t;hoir disboliGf 

tho:t t he Btudcnts shovJ.o. h2vo f o,red so bo.dly 9 espocir.'l­

ly 9 r1s ono in pe.rticv.l e.r commented 9 nhen n they had 

dorm the sr:1nc c 2lcvJ.r.\t ion only a fmv days n:2:0 in cl2.ss o 
11 

In drnrli.n._; conclusions from t he I'Gsul ts of the 

nrn:icrc:.cy t est? it hr:-,s b een nccoss2ry to b cri ~c in mind 

t he rnthcr restricted ::::kil1 s rcprG-· 

sont od in t he test? t} r.i.d c l s o to 2.pp:rccin,tc t l'lri.t the 

:rcrnJJ.ts do not cllo1,7 for ony coro:n2r 2:t ivc study of sc).y 

biolocy students :iJ:J. zcc m1c1Dz·y ~: choolc to sco i f this 
-'u· '_,·l,'"'_ 1....... .,u_ .. h O 0 ·-r>o· ,.,.. o ·_f' -- ;..: ( :~,- V-_t·J 



opor r2 tions 2r 0 introduced in the rwr:; intogro..tecl 

in these 

skills ,vill b o n ocossrl_ry? 2nd provi :::;io:n fox· this 

instruction in 0 .. " I 1 o, t 

-r;ne geograpny -r; 8f~.c.r12.ng -i;-irog rom.m.e mt-18 ~ 
, d 0 0 rna e. 



6 Q A PROPOSED GUIDE }TOR HULTERACY SKILLS IN 

SECONDARY SCHOOL GBOGRAPHY 

6ol Introduction 

Incrco.oingly9 geographical i:nformo,tion is being 

colloctod, mc2oured ~ 2.nolyr::ed r:'1'1..d 091..,csentecl. in 

numerical for.mu 'l:his hns been consi.c1(:rccl. ll:l.r gcly tho 

rosuit of 1
' external develornnents in t 0chnoloey a o o 

(v,hich) 
for the 

- \.:, 

ooo h2,,v e sud.clenly opened UJJ 11.er, possibilities 

ln:rge scolo m::mip11l2,tion of dat~L 11 (4-0) 

tl1e· elementar,,,r level of 2:co.o·rr:.-oh:i..cnl j ·.:,.. (.",'.; I . 4 

educs1.tion in ochools? geographical data often ::..0 p ·r)Oo.rs 

in textbooks in tho form of data matrices 2nd gro.phs. 

While thc-::se 21:'.'(') not googrs.I)hical devices in th ems cl ves 9 

-'Gh8 · fact that they do nrcsent A'8 0.9'ro:r.ihi co,l infor:mstion 
¥• ("_> ~-' J:' 

in e, numcric2.l forr-11 strongly sv.ggosts th::::i,t t heir 

intc~rpretcition and use s.hov.la. be included in the 

O"CQo•Ta"')hcr· '1 "'Gt o·P ~-'.)'•"ncti C'-"l ski 1_1~ 0 And ,S- O +11.0 Ct'-".,.SD i:.::, C;,·- .. l; "~ u - ~: .- ... ., -- r.~·· ... ....., - u ¥ -

is simply put for tho need -to c1evclo1) nv.:c1cr8cy skill::::: 

in secondary school g cogi-'aphy educa tion" 

J3u-/:i E:~. \'12.r n i..ng is to b e sounded at this noint . 
Gco,-:rranhy has been ro~2:rdcd by some non-.ITcor,:r2:oh2:rs as 

1.:_) - '--·' · ~ -· - .,. 

n 1 filching 1 c:lisci-plinc; intent on. borrowing non-gco(::r---

2.:pl1.icr1.l d.cvices l'1c~ro c:1110. nm1-eco'.'rr·aphicc,1 t och .. 11ioucs 
• ••. ) i.... -· . .. 

of dc.tc.. r:12ni~::;vJ. ctt ion t hcro ~ on.cl 211 too often using 

t hese i mpro9c:rly 9 r,s 
'.rh i.s tw.s b(;CJ.1 ,r)c.rt:i.cv.J.2rly so r ,1):1011 m:-:,tLJ.ono.ticnl Dnd 

( (i (" 
} ,J ) J ,-,,-, ·r- " ' ,c, ,:, T J n (:. 9 j ,-.-IJ __ IJ __ o,__,,,, ~ .t ot, 0 ~ • __,) ~ . :.,> 0 



gcog :c2,phc:cs • 

to cst 2.blish 0,S D. 'SCiCi1CG I i!.1 its OVJX! 

ri.~·,ht, .rtOOt-·r o:Dhcr s c 21:1 ill-e.fford to 2.-_;)_ 1.._""_.00.r so c o.suel 
c..: _::, -...J -~ 

and car cleos in t heir use of non-~eogr o:phic2.1 

t e ch."'1.iques of d,2.t a collection 2nd mr:·nipu...12,tion ,. Using 

a statistical tcch.nique. ,to 811c'.lys e or t ost sm,1e 

g0ogr aphico.l ~problem docs not r:12kG the technique t hen 

a g eog r aphic2l one;; in its use t he Geogr apher mu.st 
en s ure tha t the specific rules set dovt"l in ota tis ticc,l 

procedure r:hich g ovorn i t,s 8.p:plic::;;t;ion G.r c o.dher 0d to , 

(}0ogr 2phic r?.l education in ~10cond&ry s ch ools 

shov.ld .J,pp60.r as no e xception to J;·h i s o If non-.s70O.c-r::2:oh-
- - :.:> 0 ·-

ic2l t echniques of data n enipv.lo:tion r:md pr esenta tion 

i n t h0 p·C-'Or.·Y"Ynliy syl 1 ".1.1J v.C"~ 0 ~ !.;)- C.••.f. - I -- ( _,I .,t,_, :1.s slril ls 

r 0q_uired to b e d cv olo-ped , then those ch2.r r;ed \)i t h the 
·9r cpP.,:ca "'G:i.on of t he syllo,bus shouJ.d Dxercise c r:, r c i n 

s cl0cting t hose non-ge og r aphical t e ch..11.iques t !12,t r:.;.re 

rv_lc-bov,nd from another dis cipline . 

The non-gc og r c:phica l. t e cr.,.niqu.0s of d r~.ta nmnipu­

lc,tion end pr esenta tion r ()f orrGd to in t h i s introduction 

are cons ider e d synonymous ? for the mos t part 9 r::l. t h t he 

nume r:::.wy skills a lready deftnec1 in -th i s vmrk ., Thcr.:;e 

s k ills h av <~ b oon divide d into thro e broa d a·rouDc of .... . . ~ 

nv.mber oper ations . 'i:h c intention now is to ex3:1:1:l.nc 

e x2.mpl es drm·m from 02:.ch of t hese ~·rouns -co ident i fy-- ,. :;, -
t he ;:v.los by nhich t ho :r:v.ncro.cy skills ar c bound 2nd Jco 

Co._i;p,·_,1_en+ on_ -'-uhr.-, ·_,•c_l_cv:-:i.ncc of ·i~hC sl,il"'J_S to r •·"' 0 ""-.,.,'"'')1" -·Lc "' l _ ... u .... -- , .. .., ·-· ) t:"'I "~~ c:, J.. , ;.,.L .i..1.. . c · . 

• c-;,.1, 2· ~.1 l s: C U Y'"l" '"•1 t1 y ,..,_..,, .·L':'1 ~- ..:. ,.._,...~-C'l 1· 'l) ' -~ '" C O"!:1'' ~'l"'i7' r;• " 1-- ool _,.. ,.. , ~ ••• u,\._., __ - • "-"'•' • --1;_~ lJ ,.,t..J lJ ...... J.- ..,,.t\,., _\,,,I - ~ IJ\o. , .,...1. 
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P'OO.c·rc;ph,r o 
(.::t .; · ·- cY While coEimonts here v:ilJ be confined 

gon cn::lly to th<'J m.@er ~.cy :::k:LllD t e s t ed in fift h :fo::cm 

geography 7 it i s n0ceocr~ry to o.pr:rccio:te -'c.hat in t he 

sixth :forn mo:r·e 0r:rph2-.sis i s p].2.ced 0:.1 th(-) r:w:1ip vJ. at:i..on 

of qu.r:)ntit c:t ivc do.t G. , and t ho stud0n. t i s fJ.x-poctcd to 

unde1"s t oncl. " t e chniques of condonsin,s tmd pres0nt ing 

g r ~~phic t1lly- some f t=J.ctv.n1 dg t a o o o [ end to J o o o :mo.lrn 

tentatj_vc gcnc:;r:;lisat i ons from d at a 7 dro..i.v infer ences 

oncl cor:rparc i t cms of inform2.tio11 o o o 01<41 ) In the 

sevent h form the r e i s no specificnt;ion mDde in. t he 

syllGbu.s of th0 types of nume:r."'2.cy skill s r equired but 

ins truction penor olly, inc1u.cl0s exorcises in.vol vin.r..· t he 
~ 0 

colloct:i.on o me2cv.rom.cm.t 9 2n21;y-sis end r,r 0scnt at ion of 

g-cogr aphic2l dat2, 9 [1fld the :i.11.t crpro-tatio:n of mo.,ps 
9 

grr:qJhs 2nd diogr0ms conta:l.ning nv..moric2l d2~t :::, . 

The first group of nu.m.eracy s ld1.ls includes tl'.l.osc 

nur11bcr operations concerned Hith the r ecogni ticn of 

rcla.tionsh i ps b e:t 1.:·.;0e:n numbers ond their rcprcscntnticns. 

The t wo nr:dn 2ctivitios in this g roup 2.r c interpr e ting 

d.2.to. mD.triccs m1d ornuhs. '.i:h0 second r.-rou·_p__ includes <...·J .L,: b 

nv.mb~~r 011era tions centred on the orgcni so.tion Gnd 

a.istribv.tion of number s . These r:;r e r epr esent e d by the 

con s truct i on of grnphs 2nd by nctivittes such as t he 

coll c~ction? mos.suror,wnt 2nd. 2nGl ysis of nv ... 'Ticricc~l c18..t a 
·-,. • 1~ l"'· '~ ,.,,,, ., .. _,:, - m lly .,-,.,, ,,, · r..d \ ,ll l.C.u. 9 8. u.!. J.OU.s,.l.,. nou ..!.Or,:..3 lJ\:,,c:il, -:, , 

cr:rricd ov.t dv.ri n.rr nro-0·,rcnmos of -9·eot1·r o.nh:Lc8l :field 
..,.:, - c.:. t..J ··~' •• 

,'mrk? or i n opcro:t iofl~::1 :-';':r::n c n 9 02" :in t he ~-:i.:ppl i c r,t ion of 

r osc~:;.rcb t cch:.:.'liq_uc::i to sor:.1~;: pi::rt :Lcv..l2r ·t)X'obl cm, Th e 

conc~c-pt. 

' l.l \ . 
\ · - 1 Jo,1 co r I\ "'j (.":'"'73 ° -- ~ J ,\ :') 9 . ..:... :,/ ? ./ 0 



l\. dtJtc, :mstrix i s bo.s i co.l ly 2~ t o.bl 0 of f i gu..rcs 

~.,1J-.1i· r,h __ . -r~'-"T'C· c-•0;1+c, '."I coll "' C .J..1., -'i QVI o·f rol !'.'l t .-:,i-l o·O· Q -::,•Y,,c,·0111· r,nl _ - _ .,;1; - ,~ -'• u ~ ... , c .. , , -- "'·.. -"- J...r.. - _ • c , .. vv. C:, , (:.,- r,, ·.,l-.1 .. ~, c. 

dcta prorJent ed in numeri c2l :form. The r:.w.t r i x 
. .,_, 
18 ts.Ge 

nmst c ommonly used f orm of c1txt r~. proscnt2.t :i.,011 o 

Succossfv..l i nte:r-_oretD:t i on of a dci:t c, matrix 

depends on · the s t udent 1 :::: abil i ty t o undon:rt ::md t.hc;t 

each element in the mntrix represon-t s a specifi c 

rol ntionship between t rm v 2riabl cs. For oxar11J1le 9 -the 

clement 9 81 1 in t he rJo t of cl i mat e stc.tist i cs bolon 

h[--1s :meon:Lng only Vihe:n it is I'elatcd to b oth vsriabl cs 

of rainfall 2nd month of the year o 

month of t he Year 

J" I!' r:1 A r,r; .c,. J J A s 0 \·:i D ...., 

r.r omporo:cv..ro 
8 (OC) 16 16 15 13 11 9 g 10 12 13 15 

Rainfall 
(rmn ) 79 84- 81 97 12411713711 797 10886 89 

The first t 1xo prerequisit es of a data :mo:trix 

2.ro t hat therG r:,:;hov.ld be g log i c a.l rcl2.tionship bet1.·veon 

02.ch ve:einbl e ~ and tl:2,t the lobolling of t he vr:::ri2.bles 

shoul d be ~9:rcc:Lse Dnd. vn 2nibiguous. Once t hese hove 

b oon c 2.t:ir.,f i cd 9 t he t2,s l~ of: interprc t2.t ion is 1r.2.inl y 

0 '"'0 o -f' i·rlf'.'.)Y)-'·2· ..r.r·i n ,:,• 'r"8·]'Cl."'"·ion"'l'l ]
0

1'"''' ''1) 0t;,,,Pc·.n C' ] r,1•1n·ri ·t c, i·1 .z.. ;.· · .. . -....v-~ v ..t.J - --:·: ·· - . L-~ U ..... ·-i.. . .J -- - · ~ ·-) V ~,.._, J' ... '-' ... . l ..... ., r .. h,..) _r .. 

t h o u1c~_triXo Intcrprctr-::tion icJ cone: i clcrc.bly 2id0d by 

;_'..bility both to 

pc:-,:>csi",.r o sins l.o 

2 ·nroport :i.on of 

clcz:1cn.t s 9 o:c 

clcm.cr:i.t~:: c2.n. be ic1cm.tifiod. by· inr:1pc ction? but r~.Ol"C 

opcr~tions to follo~ t ho insnsction before t he r cl st -



gi v01'2 above 9 ,:1, n:mnbcr o:f rel at ion.shi p G botrlcon the 

oJ.oncnts co:n be dr2,wn which colloctivcly serve to 

interpret tho do.to, conta ined i:n tho matrix" Consider 
·'- i"1r.:-- ·0 011 O\'.Ji n ,,:, 0 
t,_ 'v .l. ---,:;_, 0 

1) the month with tho lm10st me:::-m ro,:i.nf ri.11 is 
J2nuary 

2) tho mo8Xl rainfHll toto.l for April is thc-J some 
r::1.s for Sop JGen1ber 

3) t h o :month vlith the coolest mcnn t0Dpc;r2.tuxo 
is July. 
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Each of these t,t 2,ter10nts has boon dravm by 

inspection from tho rol_ationshipc thrit exist betwoE,n 

tho olonwnts :L"Y). the d2.ta :mo,tr:l:x. 1101:1 follm7 some 

::t·clo.tionships that c2m'lot bo dro.vv11 by simple inspect­

ion:: 

4) the 2nnv..2l tcnperatv.rc ranr::o is 8 Celsius 
doproes 

c.'.J 

5) the merm total ro.infall for march (81 m.m) is 
throe-au8.rters of the moon total r:::d..nfc.11 for 
October (108 mm) 

6) tv:cn-ty-one p0r cent of the onnual r a infall 
falls o.v..ring the three mon:ths of :::;1,1mmor 

7) 2m1uo.l rainf2.11 distribution is ch2r2.cterised 
by a vdnter mo,ximwnc 

In the::-w f ov~r cxcnples 9 m;.mbc-.:rs t~ to 7 ') in$:ooct­

ion hc.s been follovJOd by tho mEnipulo:tion of cclectea. 

olomcnts v1hich h e s toncied to r ender t h e inp1icit 

r c l c..tion ships in t h o a.o:'c 2. ni::.',trix explicit 0 So 9 in 

nmnbcr 6 9 the tot2l r:1c c:n monthly ro.infr:,J.l for the 

The opcrnt:i.ons involved :l.n the intor r :rct :a:tion 

of do:t; 2, 1:1e:1tr:i.cos hr,.vc been r:, :i.:ctp l i fiod in.to t wo r;ro1xns ... . .. 

o -::-· ~'-ctivity ;; 5. c:tcn tifyi:nt.: cxp1.icit r cl:::.tionsI: j:o::::, by 

i.rn:::pc ction, 2nd i ~-:i..p1:Lci t r cl ri.tion ::.; J:ii -;x :; b c:i:;nccn olcn c~ntD 



to r:cog:caphiccJ. phcnoTD.cn a" :For exanp l s 9 t ho 2rrnu2l 

2x1 Lnport rmt climr-0.tic v oriabl c boccusc it m2.y ~:jell 

j_nfluonce:1 s oy the l engt h of t he grm·1ing f;c rn::1 on or 

indic2 t o s ay V'Jlw t her H st:::r'cton h c: s f::,_ conti:no:nt a l or 

coo.~:;t a l locGt ion~ 3ut it r1oulcl b e n cl.l tc q_1.;wstion 

tho r olc;;v ancG of t he r c l ationcihiJ)/3 d escribed in 

n1,1.mbGrs 2 2nd. · 5 o.1Jovc since both h e.:vc 1 i ttlc 

g cogrD:_phic r.Jl si.gnificence c 

Prom this brief G.i r:.:c v.s sion? 'two 112.t ,".l points 

cmc::r g e r;bich should influence the s cloction of 

exercises for ,,q:80£~ro.plr'i, students invoJ.v·in.2: the 
" "-~ 1.;...., ·~ cJ -
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intcrpreto.tion of dat o. mo.trices,. First, o:;c9lici t 

r ol o.ti.onshins which ore identified solely by inr::pect­

ion of the ol ,Jm.cn.ts in t h e m2trix sh.ovJ.d be of g oogr2,ph-­

ic2l rclcvrmce; the.t is 9 clco.rly of J)t1rpose 'to g cogrR.ph­

icol stuc1y at 0. -p o.rticul2r level. Second 9 i r,rplici t 
relation:.=;hins arc rnoro diff icvi t to identify beep.use 

f:':rithm.2tic operations - tlwmsolves not o.lwcys explicit 

nust fd..rst b e ]'_,orfo:cmccl before idcntificG.ti.on can be 

mnd (: " · Unless the rel at ionohip proves to be both of 

,q- c o.or2,nhi.c a l relcvonca 2nd clc2rly P.blo to be understood ,.__) t .. \ .. 

lJy the _student 9 t h is <:~x0rcj_se of idontiftc2.tion. by 

inr:ipcctipn c!:ncl m211ipv.l 2,tion is 2 . nurnerc.cy s kill not 

r12rrr,mtcfo in. socondary schoo1 zeogr D.phy" · 
/ 

rcprc ~3 en. t -
.. :, 

r~ .. -t :1- or1 :6~f. c:! sc·t of' :c c~ l ~:~.t c c1 ·v r::r:i.r11Jl C.) :3 -~ :rt i c; CCiC~0r1·ti r~ J..J .. ~r 

j_r,_ 1i ~;:(;p_ .. t O 2; t }:1e t1n C}1. C1 of r·~ Y1 Cl C~JG j_ ():-(;)J l1 i --r, ) .b ctr.JC: C~1.1 ·trJO 
/' 

\ 7'~~1~_:!.r1.·b1 cc; \~/ :L t11 rr1ox~c ·\ri Di i)J. rJ 1..rnr~1c-;Cl i o.ey- t iJ. r~~1 cl o=:;s L' . C. c~t f.', 

! 



Throe fox'1:m of grnpn hcivc beon uBcd in pcts-'c 

In cddi tion to t .hesc 

= the line ,::l;rD.nh 9 tlw b~'.r graph 9 end the pie p~ro.p.h 

there c)xist moclific2.tions Duch o.s the compovnd bar 

'.i:'.,'rf.,'-_,,.)l,a +hE' ,::,,..,,:,/c:•0·""7 ·,,yr'""1"id· '=''"d the. -i~r·1-"'I"'·'·.~l, ~ ·. ._. _ ~ v ... - .,, c:c:; 'C,, t~) ./.l.. .r:-- C ·.J.!!.-. ') !,. .,:.l..J. ....... V .J.. f.5 c ... lJ ... ... 0 
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As vvns fo1,md with the cl.f? .. ta matrix~ inspection 

con yield explicit rcl1:,.tionc:hiJ,s bet'.vGen v eri2.blos 

on o. gro..ph o.1tho1\gh 9 instcr~a. of 2pr,e2.ri11g r·s nv.:mbcrs 

as in 2, do..tn m.2.tri:;c 9 t he clcmonts. of a gr2.ph 2.rc plotted 

e.s coord.in2·i;er:: (for G. line gr2.ph) ~ or d:rc.vm as :rect-

2ngvJ.2,r coJ..ls (for a bor gr2.ph) 9 or dro.rm ns sectors 

( pie e::raph) c C~enero.lly s exercises set fo~c .n,·eo.a-r8.nhy ,:. .. r. ::· .L 

st11.donts to derive inTpl:i..ci t rols,tionshipo :from date. 

source;:J arc better Qpplied to da-'Go. mD:trices thon to 

gr2pbs bocr:::u.sc the clomcT..!.ts in the matrix q:rpo2.r 

BlrencJ.y in tho precise forn1 which rcr1dily lends itrrnlf' 

to the perfor.mnnce of 2rithrnctic oy)0r·2,tions" 

The r~u.cccssful int0rpret2tion of rcl a tionshi~()G 

bc,f,1.:veen v2:ris:IJles \7hich .h::;,vo bee!1 presented in grs,ph 

form rests le.rgely on the :::1.ccv.rate construction of tl10 

The pV_t'pOSC of 

clo8rly 8nd precisely; 

, . n- g1~2.-p11 J.G to present cl2t2. 

(like 2. mr1.p) is 

poorly cons'tructocl9 it r,c:cforrn.s no useful fv.nction in 

gGOE;rD.phicc\l cducc:tion o 

eencr r:J.l ,y con,::_~t~ct.1ctod from lJ.1..,r1c::ri.c2J. 
• .. • > 

~i:.t1c -'cypc 



the .11.nc n_·,y><::11"'1'1 (o-,r• -p-..,,0-' f";U""''1CYI <.-; - !.~ -.t:Jl.... -· - .\.. ... ~ ~\.:~l ... 

polygon) is t he grc;ph b(;S t ~:iu i tod. to dei-::dct t h is 

conti~1uovB d2.tr:1,~ 2.lth ou'o?h the~ b2r .(!r a n,~h will 2lErn sorvc 
. ~ ~ .. 

i.i.1. cor10 ins·tGl1C(JS e If the frequency d,iGtribut:l.on in 

tho d2;t2. mn.-crix is mo2our ed on o, cl.iDcontinuous scale, 

then the Dnd the pie (l'r::11Jh '"ho,,, d 100 " .:~ r-, rl_ to ::., • c.. ... .: -· u .... _,_ V-L v. _, ... \.4 , 

display thi i?J discrete d.a t 2,o 

Tables A 2nd n· bolow sr0 used to deznon::::trr.1.to 

hov,r the choice of gr2,ph c2.n be mado o 

Tabl8 A Pcrcent22,;e of Total. Exports (1967) 

Tn~ole 

Comrnocl.ity 

meat 
dairy ~9roducts 
vwol 
others 

TI norce--1t,;,__,_~e 
.A, • J. ' -- ·..:.:., of '.l:ots .l 

Commodity 1967 
m.02,t 

.,, 

.).J-

d ctiry products 31 
V.'001 19 
others 19 

100 

31 
31 
19 
19 

100 

Exports 

1968 
32 
23 
21 
24 

100 

1969 
36 
21 
20 
'.) " ,_ j 

100 

To.blc A contn.:i.n::-; 2. fraq_v.cncy di:::;tJ.:·ibu-'Gion 
,L,l'"\.t•·.,1 r , -v-no-~'"(j'"C< ) -,-, (C,c-,,-:,,•;,·;nc, (',l 0'• ~ Liv C..t. _ V./'J...L.) .l,. ·J .ia -...,1 ... . >:J ,.o:...:.. . ... ,.. .t. ... ( • ., 

'"'""'],..., 1 ,-_-~,·-r.o--.. t cr-··1'!··-1 c rl i· J..v) tJ\,, ~ ...... _ , :.- \ ,J..l\.k_:I\. J.. ...... .L .. • .. t: .. · v. Uu 0 

Cor, i::;-- n-;"' ·l~,;,-c:1 "1"(1-i-:o ,.,,_ 11· 110 _ ... _.'1" " '1'~1-·1 11('C0."""A +: '/-- ;r:->o -?·-r• s"'l r-• ·11 (""'1CY -- V'-'-· u ... ., } .. .... _ ... v C . - • _,_,,, :: -_._ .... c. ,}/···- ... ., L. V ... V'-; u--'--' __ 1.;_.., ~V-..-.l-. 



bearinr the c:, 

for co,ch yo212" /', pie gre.ph v1ouJ.d be porticv..lsrly 

roqu:Lrod for Table B. 

I-Jot only clocs the structv..ro of the d2.t a m2,trix 
t end to de::tor~nine tho type of grnph which con best ~)8 

dra:wn ~ but olso tho pr'operties of the clements in the 

c1ata m2.trix i !lflucnce tho size 9 shE,pG ond complczi ty of 

tho :r·esv.ltin.g graphr. Th<::lro :L::: -:e:reate:-c ease to be had 

in construe-ting a .grc(9.h fro::n o. data m2.trix which doos 

not co11t2.:i.n 2 ls,rs0.:c number of olerr1.onts. 
t;_,. 

Gr2ph construct-

ion is mr1do cJ.ifi'icvJ. t 2nd complex V.'hen tho :-col r:: ti vc 

rrmgo in va1uos betvmen clcno:nts is greo:t? r:ma. 1Nhen the 

v2lues of tho elonwnts ore e:x1)resse(l to r::t .f'ree.tor 
- 0 

r,ccv.r:J.cy than tvm ;:;;ignificBnt figures o '.i.1.he tvm cl2.ta 

m:::::.trices ~ Tctblo C Gnd D below? illu.strato these 

cieterm.inin.0" factors • .. , 

Table C Crop Yield ( 1 000 kg) 

1965 1970 1975 
35 4x 60 sv-g2,r c cme u 

tobncco 16 20 28 

'12.blc D •)o·",;' " ~-1· O"" (r0 1· l-'L i 0 ·;1 ° ) ..!.. _i:.t V~C. ., lJ J..!. ... ::. , -\. J.- :,._J 

1950 1960 1970 1980 

Sou.th P~ si r? .. 4. 71,, 576 737 937 
Sc1.,ytJ~ I~~c.st AGi C:. 168 219 293 394 
Ct: i:1c\ .f,._:r...,c f:'~ )(5(., 65£~ 7L].6 e349 
Jr:.1~211. Arco. J. 20 141 164 190 
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o:f e:l cn:mts in ~~abl e 

C i f_; from O to 60 ( 1 000kg ) . Ti1i s v:ou.ld require on a 

gr aph 2. v ertical s c r.:l e of Dix mc>,jor increments 7 occh 

divided = by woo.sv.rcm0nt or cot i ;-:12.tion - into t on mi nor 

i ncrem0nts n Th0 r o::'lgo of 0l omontc in 'J:8.blo D 

0 to 937 (million) " A v ertica l scal e on this 

i s from 

ton major i n crer:1O:nts, 00.cr.i. divid0d into t en rnincr 

i n crements 7 riOvJ.d s till not tr::::nzfor to tho grr>,ph t he 

deJ'l'rGe of o.ccuracy to v..1hich tho elements in t he do.tr~ 
,;J 

me.:trix are exprezsocL lit best, t h0 g r aph of t ho d s t a 

i n To.blo D noulcJ. cmproxim2.t c to t wo significant 

fi r:ures t he v21uo of es.ch 01 0mont o 

1I'.he opcr2,t ions invol vod in const:cuct i ng o. g r o..ph 

G.r 0 de termi...'llcd in number end cornpl 0xi ty by tho s iz:e 

2nd properties of th~; a.8.t n mr=i,trix. 

t h a t g r s ph construction chouJ.d not cons titute r_:in 

i mportont practic2l exercise in sc.condary school 

g0ogr:::.,phy. Gr2.ph construction is cle c1:cly o. 1;.rell-v.s0d 

devic0 for presenting geogra-phicel da t a in 8. d i G,f;r 2m­

m2-tic form and v.nder supervision in t ho cl :::1ss room it 
c ar.!. prove 8n informative 2nd i nteresting exerci se to 

be i..."'1cludec1 in p r a ctic81 Bess ions~ but t her e i s not 

t he n eed for student s in a for.m2-l -?."OOP..,·raphy c:x2minc.tion 
"-' t.. ... f 

to l arJov.:c -'Gh:coug~ t he construction of e.. g r aph using: o, 

do.to. mntrJ.x t ll2,t? i f exan1ples f:r'OI!l pn.s t oxrnnino.tion 
p2.pcr.s ::-.re to bo r-:.ny c uido? i s oft en ill~-con~ei vcd o 

6 .? n 4 Dr.•,tn Collection .. end .t,:nol y s ic 

Field 0ork oxorciacc 

Y1 r>tr• r• 0 ·"1· .J. ;,. A _,,,I":'\] '"'·c'· •i ,.... ,. , C • !l ..: .. -..,_C" ••IJ c ·'t,"'·· · ~ ·-- -:/"J - 0 (' ,. ~-r,i f""\,,,"\1,• .. ; c ,•l ''! T ~ -:r. 1'" ,....1,,1 ,- r, ,..1. , ,.J . .., • . t, _!_ ~..._, .!.-0. , .. .J.. v : .• ,., :.- .i.. }1v · • .. •-..: .. ...;~- ;'. · ~;!, -'- V "_,J.!. <.:.. ._.- v , .,_- , 1. \.':' ,..>? 

end rd. t .t-;. :-:i::-~t cr i.r-1 t o ou:::,-no:ct o:c r ;:;fut c hy!)Othonc::: r-111.ich. 
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to be c~1,z·ricd. out wi th r:;om.o success 9 it is ~p.occss2.Y'Y :for 

students -to ·become fomilio.r wi t h tho c,ystem2.t i.c o:ppronch 

"to c3. D.t 2. colJ.ection ex1rJ. onf-:•lysis tho.t on~r fo:rm of 

1.Pochniquos of c1 atc"J. collection nnc.1 2:no.lys is c:r c 9 

J.1.m·;cvcr 9 t ho domo.in of stntir;tics 9 a fiolc1 of scion.cc 

into v1.t ich -for; -.roo.'="ra-olT,r tco.che1"s h o.VG been coui·_1"'_.,p_ ed - b .::;, .\. cJ -

to von tv.rc cgf cly q 

:previous statistic[).l experience moy r;oll b2 points in 

f2.vour of irnoping instru.ction r- end tb.ore:fore cxmn.ino.tion 9 

in thG r.:.Jto.ti:3tico1 .n-1m'lipuJ.f,.t ion of dr1.t 2. in ::wcond o.:.i."Y 

DchooJ. f;eogro.phy at a bo.sic level o 

Ro;t.hor thr:m propoBe D, set of st2.tistic2l 

tcch .. i'J.iquos v7hich could be used f'o1" do.ta collection end 

2m1:1lysis in seconc1.o.ry school geogra:pl1y 9 and then provide 

a gv.idc to tb.c:Lr use? · it might be more ex-.9cdien t here 

to GVpc-nc,;t th2.t ,r,:GO.,0'_.;r2n_.J1"v 0.C"D_:_ 2rt.mcn"bs dCV0lC}}_ thc i1n · o t_:) "-' ~ _, - --

orm :c;ets of tec}:miqucs in a ccord:-.'lnce \"Ji.th the :no.turo 

ond scope of field v;o:rk avcdl2,blo in their :pr:>rticu1c.r 

2rca 9 and with tho o.bili ty of te o.chcr·s to provide 

in olomcnts.ry stc;tisticGl teclmiqucs ond 

proccdureo 

'J~ho ::1:.:-:.t h.o:,,:12- tic2 l concc1; ts mo;Jt c0;J_;_·.10nly ·DJ.::cd in 

2icconcl.cry :::cl1ool t-:oog r 2,p.hy c.Y.'C t 3.:o;~;c r.:hich tend to 

cJ.c:Cin.c :rol:.-:it io1:1,:;hi·1x:; b c [;·,-; cc::-:1 t he · qur1n t :i.tc.t i vo ·:".'lropc:ct icw 



me.tic8l context ·- sucl1 

mo:y- not necosrwr :Lly lJe r ot o.:1..ned . '.i:hooo con c0p'ts of 

}')roportion must tl1e.rofor0 b8 reinforced by t he 

con cept cGn 'bo :m2do 

oper o.t iona l nnd t he 2rit.bJ7lGtic o pcr o.tions it con t o ins 
po:r'f ormcd. 

In [1.6.c1ition' to 1J0inp· abl e t o porfor0 i.11. sti.cccss­

f uJ.ly t he :fou:c bnsic ;:_:1.r ithmotic opei-·utior:i.s., -tho 

geogr aphy s "tnc1o:.nt must also 1Jccomo f'mnilis.r rri th the 

phycicc:l cons t rn1ts of meo,sv.r0r!1Em t 9 particv.1 8:t"ly du1":il1:? 

this present trsns i tion stngo fi-·om :i.mpor:Lo.l to met ric 
moe.suremon t; c 

6 
., .. ) Conclusion 

The main -pu.rp oso of this work h2.s boen -'i;o show 

t hat it :Le Il0 CCGG2.l"Y to idG::.'ltify 2nd 0Xf:'Iflil18 t ho 1;yp0::-:: 

of n1.,1..r;itJr r:cy akill:-:3 v1hich hr.we b een used i n Do.st­

g eography oxr:,r.:1ir10:tion papers 9 and which f;1,r o t l1ercfor0 
' m· l-' ·t -·1/1 -1-h,.,, . ··r -·c···- -·,,.,~· ~a ~-.n,-, •.,r. c:• 1 ·1".)·, . l.!,.p lCl ] .... U.!.L~ 02,l,,, L.Lus f', '-'o ,'.,..1. '--·.!c·--Y .-;;,y - , ... OJ.. 9 before 
proco8dinD gcm.,)Y.'2lly to the fo~c-tnvJ.2,tion of en j_:nt;orc"):ratcd 

:::;yJ..ls.bus fo r :fo::cmo five to c;cvcn 2nd~ s pec :Lficc11y 9 to 

1·b0 ·rr,.,0 0·..,,..,rnr ·,1n0· of' the GCCJ_U.Ol'lti c l dovclo·_,_:xncnt o:f u ... ..., .,. .... L,·- '"· .... -.. .. L"l - · 

_r)r-).~JorrJ 



of thc$e skills in googr G.phicp l cduc G. tion . 

l·n,'"' .. -.+ .i_Q_Yl_ o f' ·t· 1'" 0 t h -f' '-'>C. ,.,,ri -i y, r,•ro·,·r,c,, o·0 ·n,i·;·1JO'Y' V u . .L'-,'... --· - v'v .u.a. t:.• . .... .. l :--:, ll' .. {/ ..,·' .J.. _.-,v,..l,d. _ O1;10ro.t i011s 

into \7hic}1 nu:m.or2.cy skills h a:vc boon distributed hes 

2;tt er:1.pt od to r~.~ct :Lcv.l r1.t c t he rv·1 es by r:.hicl1 CDCh i s 

1)0 ,,,.,_a. . J'-''od·'i ·f ·j o r.:i·'-ui 0 1'1<:'' -::,re- ,,.,, '70'nc•·tc-C:" "'0 ·l~h ..... t · +1~.n.:,,c. 
I.IL1 V ..,.J ---- (_,. - ... .. ,.:., c~. f..J~·J'c:,"< .. ,:J . '· ,:.;,, v .• -~ .,. v -l.v ,.,JV 

skill s 9 2nd X' C') J.oted q_uonti-t2:tiv o t (-.) Cbn:\.quos ~ c nn be 

v.s0fully 
lcvol o 

a:pplicd in the r,ccondr·ry school 

; r, 
-- ~J cx-pr cssec. tho.-t formo.l instruction 

in numc ~c>a cy skills dv..:r:i.nf: geog r 2.phy l es sons will be 

nocosDo.r;y bc~caus0 of the ·probl ems inherent for s or:1c 

s tudents in tho 1 80.rninp of mn:them2,tics end i21 t he 
.;..r.> tC·- ~1.·'· -;0-,.. of' t·'!,,1·,... 1•n,'lo. -,n<:<tr-V1r'Ji"' -:.' l P t r.~ r J·n no·1--mqtl1"°'-- ._.. .4 V ...i... J.J. _ .1.!.. ...:, v __ .,,..,. ,, _.. ,._, -. .. 1.l.~v .. _..L;.~,7'- ~, ,.; v . _ J._ .i..:.L.._,., v 

m2.tica l si tun:t ions ~ 2nd olso rJocnu.so of t he r cne;c of 

n 2.them~:.tics cxperis:nce 2.ccumv.latod by gbop;:cnphy 

s tudentso 

rnr:my ·p2.rt:3 of thfs stud~l into nu.rn.c-r2.cy in 

limi t c d o '.r1'10 :nv.:mcr::1c~,,- t ost :i.. tself is 2. 3ov.rc0 cf 

dissnti~; f nction. ·:th<:-: cliff:i.cul ties of n.ndtnr· rcJ.ic.1Jlc 

11 ~ .;~. 1·•q,-.. .;,.>nc , .. ,,.;i .,, ; ·.·1J· c:,'· o-.... ·i n o· c·,:, 
J·),;::, ..Lu ,.·-.,c': ,.;J? U.!. ·· { 1.U .. !i... .t.,L .. . _'} l; ·"- -- t, Jl.. t he numcr2cy t cct 

cont r' inod r, nur11bor' c f potontic1 Dov..:rc cs of orrox· r/hich 

cnnnot bo a:Guctcd to h ove n ot offocted some of the 

1J .. ~30Cl t].1(; ?Jr;'. j OJ':1 

:m:us·t; be r12cJ.0? ho·.::ovcr? of the r;roscn.-t :novcs to intro-­

c'luco r s~r c; t :::,·,:;_ of i:1tcrn.:-:'J. r~a,:,o:3r.Jnc:n.t j_n_ t ho f-J.ft:t :f:'o:?.·::o. 
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r "' ..; . 1 1 ,... ,,.. . c-• • ,... ~ "tt ... . ..:.. t vp., ~O~:J . o,~ .• -., l ... ,? l ,;., an ,.:.,. 1.::t:11:) v O r,rovid.~ 2. s tructure 

for ;2:0ot'~ro..phy t e:)::'.chi.np: once the School Ccrtifico.tc 

f r ~:imm1ork ho.s been :ccmovecL, Even t hov.r-:h the s et of 

m.m1er2 c y skills vil'l icl1 h c,.v c b0cn cxcmincc1 vms c.lr[-~Wn 

from 1Jnst Scl~ool Cortif'ic:::tc GXD!ni n a.t ion rr.i.pors? t he 

propoonl for its i:nclus::Lon :ln the n ov, s;;/ll o.bv.s is 0.2.de 

v,tt.h t he bcl i ef tha t; t :i1e np-9ropri c'-t cn0cs of th0se 

Thero i s i':lu.ch room for f 1,1.rther otmly ond 

~c-cseGrc ll i1'lto nv.1nor,:1cy skills in g eo t2:r o:phy. '}:he 

o f l e2rnin.o· from mcthcr:i.at:Lcs 
:'.".' 

to r;cop;ro,phy is 

i n 11.'ocd of investigo.tion .. At ~9r 0s0nt it i c; not clG8r 

2.r0 more 2:bl e to .nGrfo:r·m nu~ner2.cy exercises in tr--0opr2.nhy 
~ . ~ ~-> .... 

s i mpl y boc2v.::Je they or o ia a.~~.ily form.e l contc ct nith 

a bst1.,2.ct struct v_r~s in their x2athe.mo.tics l e r:;s ons ~ or 

v1h0t.hcr t hey r-ir G more :Jbl0 bee a.use the l ess ; bri.~ht v 

student :::; g;en0r·2.ll y do not con-t;j_nu.0 v1itl1 rn8.thcr;mtics 

aft er t l10 fourth :form 9 

a.0mons tr2JJl;y- more abl c 

or whether in f 2ct thoy pre 

It i s likely t h8t t here axi ots 
2'..l'l 09ti~1nl seqv.oncc af develonr:1cnt :in t he l c orni.11-''~ of 

n:u..'l]'lG:i.''8.CY :;;lcl.11s o If t h is cov.ld 'be Dfft o.olishcd > them 

t he cori.ecrptuFl 0J.cr1811ts of :1v.In.0r2.cy v:ov.lcl be D.C{Jvj_r.:-c-)d 

:there r:ro tr.1 0 r:12.:Ln -o:ccbl CEif3 \'l.hic.:1 mr:.y cm1fron t 

t i.1c inclm,:i.o:n of t l'ic p:roT)O'.·;cd ~Jc t of n u•=m~cc' GY slcil.ls 

ciyllc.btlG" lho first r c l ~t os -to 



'}!ho _ :::iccond 

losDons -'c o 
tirnc 

1 "" nr:"' i n -· "'na ..:.., \.,(... • .LI.. .. ;~ "- .. 

devoted dirr:Ll'l?. .._· .. 

0,7 I ' _, 

in 2. now :::;yll e.bur:; whoso contm'"!.t _mc-~y· v1oll r o:m2l.n 

c;,.ui-t c co11sider2.bl.0 o This could be ovorcom0? hcr10,ror ~ 
Gki11S . 

1:,•1"-l:_hJ·._-,1. +1·1n ;·1 1·:.,·,•,; <-r-O' o -·r--:,·(l"'y ···y-1-.i•··bueo • U - u . - 4 \; V ~:., , €:.:- ,_., ~-- J.. ~ -<~'- _..., 0 

+ + + 



1',PPimDIX l 

Dei::r Hc8.c1 1rcr-.. cber of GeoP.:r 2.p.h"''f 
i: •• • . .. ' 

~eogro,phy Dc::psrtmcn.t 
l':lo.~~sey University 
P2l m.cr~rton .Nor-th 

Au~;;-ust 2? 197 4 

You f:lf:) V bo PVi[''f'G thot 0-·"' o ~~·inp·n'l1y . V'!'"''5 l e t0ly· GIGG'"'_,_.rl'._,0,'1. - - ' · 'cJ "' ... · - ... ·~ '--" .,_ ,. c,- - '.L'· - •- '--"" J.. _ V. 
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from r,1hr:1t . somo geogr o.phorc hov e c :J.llccl a s qw :111ti t 0.tivc 

r e-vol ut ion 1 
- esscnt i elly the i ntroduct ion of nv.r(l(ffic o-1. 

tccbniques no thc-.t scient i fic m~)t.hods of roso2rch rmrl 

d2.'tn e-v-Gl u c·.tion c:::>n be :no.de; u ~.:;o of in the f:i tudy of 

'.ch is /Jove to~Ho.rds n grco.ter numericr:1 contGY!t in 

Geo ., r 2:phy r eq_::;.i:ccs thnt tho student bG not cn.J.y li terr-tc 

in his s ubject but 2.1so thr;,t h o hc.vc s ome C'.b ility at 
' working vJi th number s o 

I 2In a ttemptinf: in my work to csscss t ho ~orcsent 0 t Pt o 

of nuT:".er 2.cy 2:mon .n- ,~·0ottrg~l1y s t v.o.cnts in socondr:1.rv C.:-' •. ;, ... ., - ~ 

~: chool s" l'1y rGsc0.::cch i s 'bcscd l nr gely on survey v1ork 9 

bu-t r a t .her thon ;-;1.,rr:vcy ell 39 2 socondo:cy s ch ool c; in 

.:.·Jorj Zool 2.nd 9 I h ave to.ken 2, r endoE1 r:Jompl c of 150 of 

these s chcolf:. B0c cn2Gs yov.r s ch ool o.pposr f.5 in t hif; r ::n:dom 

.<>'J'.'2.tc:ful if' you could s ,., o.t ~rov:r 
ot',rl i cc:t convc:=;n i enco 9 c ompl t---:t c t he · incJ.1.:~d.06. quostj.011-

n o.trc r-nd rotu:cn it to :nc i n t l10 cnclo:.:,cd ste:mT)Od 

cmv cJ..opc . 

~\;o:.i:··~;;: J.) ·:~-] .<.)~ ~so ~rc~·Gur1.1 tl1c l1l uo :::;}1.c:o·t~:; 
of ·01~-pm." 02:l y 
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APPE.lI:DIX 2 

Seconc:l r'\.t."' 
v.l. Quest :i.onnoj_J'.'O 

PAR:C I 

I vii;:::h to det<c):rmi:nG bore the 1.1.umb0r of pupils 
pro;:1cntly t eking (?;8ogr2,p.hy 2.-t yovx: school 9 n:nc1 v;h2.t 

geogr r.~phy ond :mnthcmQtics -thc.\y h2ve studied •. 

}'orhL'.DfJ i:f ec1.ch of your geog:raphsr -too.chors I;rm,rj_cJ.01.::: 
you v:ith the com1ts from his/her cla ss(cs)? you 
could them filJ. in tbe informed; j_on ,~.s ~rnt out below,, 

Clcss B 

Cl8.SS C 

Class I 

Hoo in 
ClElSS 

E o o studyinf:~ or 
have studied 

5th form Llo:ths 
6th form 6th f orrn. 
G eogre.phy I.I::r'Ghs 

SIXTH 1?0Er:I G-I;OG-RtJ?HY 

Cl.r~ss li 

Cls s r3 J3 

Cl Dr:::::; C 

J:,j·o u in 
Cl 2ss 

Ernnbe:r having studiccl 

5th form 5tl1. f or,-n 
(5 eog:r.2~9l1y I:i.eths 

Humber 
:i.11 t c:n tl i:r.t,r{ s tudyi:np~ 

Gth f orh. to r::tu.cJ.y 
f.1G,t118 7th form 



A?PEHDIX ' ) r._ 

( n0"1·G' ..:.,_,... 0 , r-' •·1 ' '-' l , .. L.:. .Lv. :.;; v.) 

SEVEilf:E FORLI GEOGRAPHY 
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Class A Class B Cless C Totals 

h2:-1i r1,0' studied~ c:::, 

6-th f o:rn1 G eop;:ra phy 

6th :form /12.ths 

Ho. prescmtly st1;;_rJ.yi:o.g 
7th form IJI2.tho 

I,io. intending to tc'1rn 
C}eo,7;r'2.phy 2:t; Uhive:rsity 

+ + 



J\FP.GHDIX J 

Third Pci_go of Qucc;t io:m1c.ire 

:PART II 

numcr2cy ccn be defined si:r:::.ply s.s the; 8bilit;f to 
ho.ndlc numberso 

i) ·ole.2se nc\J.:1inicter to TWO f:i.fth :forzn cl2ssr:os 
-(-.~~8¥GT~blv DOt strcpn1nd)a n~ SO ~-~G ~O 1.- ·- _,,, ... - - .,_,., cJ - ,._ _...___ ·-" .. -' .._, -- .... - LI 

cover 2, miniznum of 30 pupi.ls~ 

b) at SDC:rE IOHLI level 

S:1 

i) nl cr.J.CJ(J t-:cJ .. 1:1i11is·GGr ··to OI1I~ 0; iJ~t!1 for.,1Tt cl88f:3 ~ 
or so ns to cover :J. ninimvILl of 12~15 pupils. 

c) 2.t lJcventh Form lovol 

i) p1oose ad.minifJtcr to ALL ;;::evonth form pupil:::1, 

-~'?cr,11.r~.rr .. -:~ ·t .t1c; T;U.}!ils cov.7 rI tl10L1 brJ }. .. n~itrv .. ctca .. to ~ c;J-_;r~~:.1._? 0 
·r;c).1_:~(Jr~s vJ i~G.t1 ·t;l':tc.;i1'1 r~1oi.c(t~.'!·Jo1,,1rr.-; i ? r::11.cl tl1.cn. n1r: 1.~1{ t}'iC 
c}_v .. / ~crt .ior10 r:t·~ tl'lCJ 6lt1~cci·t .l.01: o:f ·tr.~c -Luf":' _c;J·1c':Z> :-:i,;e:or~(lir1 .. ~ 
·to t l1.(j .f.:tJ:J t;}.t;Ti :_)"i.-)i:::i.: ·:2 T~;Ii. O'\T}::D~CI) t, 

+ 



J?J~ CC:.~J() J:)6,jirt·(; -~Jl'lC ~?o .. 1'1 Q\-j~) n ;_'.; ~1·~1.-()G"-~~; :lo~]r.;; O{l '~Il() 
~JJ~~1c!:;:'L;c;c~:-6l 2 

<"'~----,· .. :->[\"'.1~r-1 r·,r·. 0. f .. ! ·(:: .. : ... _,.t~ r 10._ , i __ :·! .. ~_.,_n, .. ,~, ...... ,r~~ .. , ... ":,:;,._1 ,:.:.:....1 -.:-;.,,~ L,.;.-:·:'>~ -· ...,~ ,.._ «_.,~ __ -.:,.. "-r _ = 

9-) .. r.: 
J .. O:, "'!i :J ,.. 

~ ... '- ·· ~( 

~i:1':o :2~J2")r~vfLc:.; :T?o~"'l (JC)nv~o2~}iir1~:.; c1cc .. ~·I:~c)cr; :GctL'i::~r·1:J:1ol.~·(J 
"'(;o clc-c;z;:cJo~J (Jc::.'l.r:l:~:;1:3 1 .. o 

·c: r 
,_.:-.:,. 

CoJLai~·01r; 
l~cJ:I,r:»:t12 .. (J 
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{ 3) JJ.~-~ :,196S) ? ·t1J.(:j [}~·:?CJC\ o::: Y1L2ocrj 1;;1c~n:t·o{l :J~:. I-Tcr1 ;1~02:!~ ~:11t:!. 
\788 91? ~-O~:~~) 118t"r't;r::Jt\JG c :E:? .rcL1c; r?so~i t:j:il\cz·: r;1JJ.02:t; 

~~~;~:~e~~~g ;~ ~i.~c~~c'.:J~~~-c 0~c~;{~~~c~ 9~~ ~~9~5~~7:3 v 

{ 5) f£1'.1c; r tJ,'U :LO of;.' ,:2;110 r1:.;1r:2bc·s~~J oi' flr:.~_1:::!y or~r~..:G:R.o ·Go lJC!C):Z 
cr:it;·t] .. t; :i11 e1 c~oz")·ce.~.J1 fo.1:r:1it1r; U:lrrt;~~~2J~rt :1.rJ r:;:tv~cr.:> c.rJ 
:) e :2 p X:f ·t}1c:f,O 83?0 .36() l)(}():f CC!.t;t;lc) ill tI'~_:lJJ 

r . 
.'' 

c~l:l r;rt1~ic·t ~ 110~1.-.r ~10:;:1;l t.Io:1..1~s1 c; crt·t2c~ r~~ i~c .. GI'lc):s·'o? 

,, .. ... 
~-L j 

{ ·' \ \,)) 

·1 r, 
,.:,- \,/ 

'/-,,, .~: ~. , 



I-J:.~::Ji)O:K1 t'}:i ... Gl1. (;02'}1~oc-t; 
c1!.1-r;\·1c;;~> ( :t(J 5cc; 

tJ LJt·;[V,i? JA'-:t-i Y:1 ~I.\J'JS 
Ff 1/4t.1iJC:l? -\:j·;"1, -t;l:2. CC)1.~~!.')()C~t; 

t .~ n ,.!.., .. 

d ·1" ~ •... v 
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E1r.1:c1~3c1~/ t:J.:~~---v Cl.·cJ :1:8:/ · 
J?r~,1rD.c)r~::1tc.;2 FT(J1~--c1·~.: 

~l oi~ r1:J .. {~1.1~~ ~i ;'Y"ro ~)o·t;!o:1 vccl £z-:or1. r:10 ~l~?~~r~; c.1v~C/i.J ~t;t--;o t7G81~~o 
sc;o n <Jt.;1c\ rJ~..; _:ic11:11ni1~0, 011tl C(;\rc):r::'tr1z -i1,0 ·Go o :~r1 \;l'2icI1 I 
::::c}c~.Lt-1efJ~Gc)tl i:r11~?o~c:z:1rrt:l(.1-11. :r:-ol 2/G :i.rit:-; ~t;(; -·th.o r:rt.~!i:ic;:r:•c:<)~/ 
l O\?OJ .. o o:.? ~101.,1:::: c~ooL:::~~c:,1.~J1~1 rJt~r:.C!r:::r1t;s CJ ·r 2:K.00 c.;r1c:.Lor:;0C'-i 
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O: rJ --Cr1r:1pc~C! ~](;:1.:Cc,fJ/1.{lZ.,OEi8G(1 011vc:I.ll~?r; ~.rl ~,;~fJiCl: tI:.c; ~~o·[;t12~n. 

I f yo<.?~ !1E)V O 
I s1~:.ot~1tl 110 

1~£ -~·?r.·~ 1 l1r~h1:J'e:: 
plo~~~~d to 
y oi1\7 t;o be; 
~t 11.§~-f~cI .Jt_; c:r::s1 ,; 

b()011 a1)1C1 
{!1(G1:GO:f:t:i1 

"J) f)fJ~J:L1J2.o o 

t ;.k1:f:. r0 rJ.li!.C~-rt:I.0!111oii~o {; 
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