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ABSTRACT 

This atudy investig ted the effect of defective colour 

vision on coloured and black and white map r ru1ing achiev -

ment. Subjects were twenty-seven colour blind intermediate 

grade pupil■ (the experimental group) and a matching group 

having normal colour vision (the control group). First a 

coloured and then a black and white map reading t st waa 

admi.n1etered to both groups. Achievement in each test was 

compared. Data was treated with the Wilcoxon Hatched-Pairs 

Signed-Ranks Test. Results revealed. that colour blind 

pupils chieve significantly lower than their peers with 

normal colour vision 1n coloured map reading exercises. 

There was no difference between the two groups in black and 

white map reading achievement. The variable ef colour 

blindness would appear to have a detrimental effect on 

the ability to read coloured maps. 
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CHAPrER I 

STATEJmNT OF PROBLEM AND mm) FOR THE STUDY 

St atem nt of Purpose 

Th• purpose of this investigation is to discover if children in 

t ho intermediat grades with defective colour vision achieve at a lower 

level in coloure map reading than their peer having normal colour 

vision. 

Need for the Study 

In almost every piaee of human activity toclay th• map has its 

place. Its chief value lies in the concise manner in which n abund­

ance of information such as f actual geographic nd historical data or 

reference material concerning current events can be relayed, Map use 

has greatly expanded in recent yea.rs, for purposes such a travel or­

ientation, for news media illustrations, and in a w.riety of industrial 

and ci vie ende vours. Maps re generally recognised as eans of 

presenting information in a.n attractive and accurate manner. Thus, the 

ability to inter pret mapped information intelligently is a useful skill 

fer today's citizen, and the teaching of the ald.lla of map reading is 

one of t he major j obs of the soci.a.l studies te cher, particularly in 

t he elementary school. 

Kohn (195.3) i entified the following six abilities s determining 

degree of proficiency in p reading: 

l, Ability to orient the ma.p and note direction. 

l 

2. Recognition of the scale of the map and ability to compute distances. 

3. Ability to locate pl.aces on maps and globes by means of grid systems. 
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4. Ability to reco · •• &nd Mtl:n-8■ relative loo tions. 

; . Ability to aj'Dbola and look thro h maps to a e th realltJ. 

tor which ~ ta.nd. 

6. Abilit.7 to corral.a pattema t t ppear on ps and make inter-

enc • conee·~ ........ - tbe ueociation ot peopl and t rticular 

8 (pp. 148, 149) . 

At lea t thre9 ot theu eix iliti a tor pro-tie ent p 

raaqu:ag are dependent on the lli tq to co¢• colour difte nc 1f the 

pped into t1on 1 · 1n colour. 1'be Y&ri.atiorus o colour vi . ion per-

t.a1ning to emio chiev..,nt ha eaoaped wide 1nve t18i t.ion, and 

aoco to reeearcb such as th tot Dvorine' • (1962) cbildnn '4th 

colour vition detect• con titute a eonaid . ble percent& of our chool 

po ti.on. In u ti.On today thl neceeai t,y to proV1 e for 1ndi v-

idual dill renc .. aw::ma pipU 1 recogni ect, research on ic:l nt1t1c-

tion of dif • neea; those teac st.ra . giea nquired to cope --w1 th 

UlnlDD e ror uample, <lift reno e 1n c t1Yity, 

intell.1g•nce, tem:anUDA:nt, or P\f8iology be1 .xplored and rec 

me U.ona for vorkabl apecl&l pro , pecial. clasae • and innova-

tive t.e ching t-ecbniquea r t.tull.y repl te 1n professional joumala. 

If &ll ohUdren 1n our eooi ty to enjo7 a ta1r and qua]. chance• 

deap1te handicaps; of a eatiaf. otor,y 11.fe within society, th-. it 1• 

asentiiu that ch reeeai-cb con · u.e wld "tr.hat rical. evidence ot 

superior ti.on be .--. .... --nted. 

rt ot achie nt in the 

social studiee, and the au.aces ot uql:Nf,l'u.ru,c knowledge by p usage waa 

.,-.,:,1,1 by KcAul&y (1961+ in an nt Where one claa . ot fourth 
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graders atucli in a unit ot geo ra~ with no pecial CWWW$D18 on p 

cond claee• e work revolved 1~ round p con t.ruction 

t,e t of 

the concept.a being ta\\ . t to both groupa. 'th• froSl!!!!! ot Studies for 

tbe In paediate 9£M•! (1968) in Brit11h Columbia • piaa1•s the iapor-
. . 

tanoe o! p readlng skills with auch at.at nt a. "It i COllia:>.nphC. 

th t clrl.lm-en hould l m to underst.and th UIM o globes, map ••• 

to help th• build up their pieture of how people live in their own 

enviro ni a.n4 in di tant and different enYiro nta (p. 167), " 

and yatem of teaching p hading akUla ie therotore provio • 

Inol.\ad-4 in the general outl.1.ne of trtlim.ng in th• use ot geographic 

tool.a is the u e of colour to represent .ievat · on . t th fourth year 

1 vel, &ad readSng or physical. ps 1• rw-eraphasiud in IJ\lNequent 

1 re. It 11 noted also that i t 1s "al.moat aa COll$pl.1c ·t«t an undn­

taking to teach a child to rad a · p i t 1 to teach him how to 

read a. book (p. 169. )n DUficulU •encountered.by children in 

1~-to r-4 pa, and in achi.eVing th 

outlined. by' Koha.., wq often b-e o<,nneet.ed 11.1 th colour vi ion detic1enc1ea. 

For inst.an • • b1a fifth ability, that ot in ·the realiti s tor which 

a,mbola •tan4, ott-.a require• d1tr rent.± ti.on between two c;;:r · re _colours. 

roua V&ll pa, tl&.aes., &nc1 tutbooka uch a.a 9!!P4 !Wf1 Htr Ne1,g­

pou.£• a.mi let'•~ §cmoel; AYM employ coloura Qlllb<>lie&l.17. 

fopie1 auch &a world NlilP-Ona. el.evationa~ or cnp production are often 

throygh colour d1tterenc • on · 1li'ty to 

compare pa e inf .. oe 

colour ~ognition bO\iQ"'-

th · i• a.tt cted. by d pendenee on 

_ uaed 1n symbols. Colour ie lso 

uaed utenaively to p1ct dittereni~ea in ~ ical features . 



It 1 contention th t th di.ti renc s rienc 

I+ 

amc>ng child n 

to 1n rpret in bil1 t,y to reco t fleet their 1li 

ut1li col.our tor C1A111Uw&.&.
0

' c t1ve pu-po • Umd.t""'11'l!,,l,,,Y 

oign ra colow,- vifli. n b&nd1ca 

pd 

child 

di rvice bee ee of 

p con rue on 

9~LClellC8 on u or colour 1n both 

re 1 

t.Umatri , tran Nnc1 colour tel 'vi 

i an tit.empt to di.cover wheth I' or not childr with eolo\lr Vision 

defoota d.o 1¥ 1n adin coloured pa t chll ren 

thno vi on. 



CHAPT II 

VIEW OF T LIT .TJJ · 

Research on map reading in ele entar, schools baa devolved around 

t.hree chief areas o! investig tion s children I a ability to read ps; 

con truction of p reading curricula; instru.ction in p reading. 

o research on~ spect ot the use of coloured ps in eduction 

ha pparently been reported. Coi~ured. pa have, no doubt, tigured 

1n DWl1' research projects, but thttir peculi :r rits in instruction 

and children' • ability to r • them ha. • caped specific invest1g tion. 

The present study inclwle review ol literature in tour a.re& ot 

p tudy in education, and also rel vant colou.r vision research. 

Since colour blindn as is ch more common among boy tl n girls, 

a survey of the ffect ot sex difterences on . p reading billties 

w1ll be included in th review. Two ot.h review reas will be children' s 

ability to interpret map s3'Jllbols and legends because thee are often in 

colour, re th at>Uity to make interences from ps which also are 

tr quentl.y coloured. Fi.Ml 17, a urve1 of t • recommended. grci,de place­

m nt of specific map reading skills wUl b included with view to 

construction ot a test appropriate to 

Ss D+fleances 1n Map R ding . 4 

Research review indicates a c 

•• ti.Te, six and seven. 

n pat\em in the reJ.atj:n map 

reading abilities of bo7a and rl . throughout th intermedi&te .a.des. 

Evidence hows that girls have superior skill initially, and then with 

the pproach of ad?lescence, boys develop greater r. cility than girls. 

A study conducted by the Training College Group Ccmai.t tee of the 

Geog~ phic Aasoc1 tion (1941) in Britain revealed that boys, after the 
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age of twelve and a half. were more capable than girls in evaluating 

evidence which ens.bl d them to discover which of four maps corresponded 

with a given plcture. Brown. (1960) found that boys over elenn year, 

achieveci bet r result• than girls at all oognitive level• when reading 

such colDllOnly u d material as Ordnance Survey Mapa, Philip' Pictorial 

At,J.a•• and Philip's Modern School Atla,a. His conclusions were based on 

the results of tests administered to one thousand pupils in Britain. 

Gengler (1967) found that bGya in the sixth grade were more capable 

than girls in pplying the terminology of geograpb;, to the ymbolJ,em 

or atlas maps. These pipils were asked to identitr map representations 

when each geographic tenn was announced. Again, Weber's (1965) study 

showed that aixth grade bo7a demonstrate superior ability to that. of 

girls when ext,rapola\ing possible natural influence, on man from 

mapped informa.t1on. 

Both t.he Tra.i.ning Coll ge Group Committee or t.he Qeographic Asao-
. ; 

ci tion (1941) and Brown (1960) toune that, girls displayed superior 

map reading alcills at the cempi:-.>hension leYel during th first years 

of exposure to map WGrk\. Arnsclert (1964) found no superiority in 

either aex at the fifth grade l9vel in ability to read me.pa at all 

cognitive levels, It, then, intennediate aged g1.rls a.re initially 

' more capable map readers than boys, and the latter supersede th.em 

in subsequent ye rs, reasons ·tor such change are open to question. 
I 

Boye mature rapidly during the later intermediate grades, and so 

they begin to approach the mental capacities o.f girle at this ge. 

Improved. performance is u ual.ly evident in most academic subjects. 



Such phenomenon prob bly tfecta capabilities in pre ding so that 

by the seventh gl"◄l de boys develop superior skill. Another factor affect­

ing ca billties of boys, although not rewaled in research, might be 

increased interest in p work, and, hence, gr.at.er incidence of working 

with P•• W dington (1965) hovever, in her tu4¥ of oolour blind children 

noted that the1 •becoa adept t waiUng and copying What other people 

cto, or voiding und rtaldngs that require ohoice of oolour. As they 

become 1ncreali.ngq able to discrimina.te betw n shades that they can 

see, t.hey learn to coftr up their dittioulties sociaJ.l.T and work very 

hard not to make mistake •• (p.29) lt her obserYation is true, it is 

poeaible that boys, among Whom oolour blindness is more common than 

girls, might be diaadft.ntaged in the tint stages of p reading. Com­

pensation, in the ma.rmer suggested by dington could occur later, and 

might haft sane effeot on the trend found 1n readin capabilities of 

boys and rl•• 

Reading of Nap Symbola 

The abUit,y to manipulate th• information given 1n legends 1s 

essential to the under tanding ot map , and t.he an1ng or the a)'lllbols 

used mat be clear 1n th• cb1ld1 mind if he 1• to ma.lee ~luable us 

ot them in p translation. Cbilclnn•a kncntledge of symbols commonly 

used on pa has been re rched, alth no report.a ft specifieally 

inwati ated unclerstanding and manipal tion ot colour SJllbolia despite 

wide use of the t..ohn1qu• ng p deai rs. A aurft1 ot 1mo t a.ey 

intermedi te grade pby text book or tlas will reveal colOUNd 

legends used tor a multiplicity of purposes such annual rainfall, 



nut cturing rea , or physical te tures. 

Among researchers there exists no WJanimi ty ot findings on the 

bility or children to read map symbols, although a growth in th kill 

bee s evident io successive intermediate • . Zinlner (1967) and 

Hllhn (1936) both reported that misinterpretation ot p leg nda was 

COOllilOl'l ........ ,&'6 school children. The former round th t map ope tions 

requiring more ad:vanctd mental prooes• wre tNstrated by insuttioient. 

us of map le nd and lack of skUl in reading them ecurate}¥. hn 

concluded that failure 1n p aaa1 nt and teats a, 1n pan, a 

result of insufficient knovle e ot t he le end tunot.ion; nd also lack 

ot dependence on it tor p interpre ti.on. 
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Gengler (1967) nported that children• a knowl. ge ot fJOllle ma.p symbol 

was g ter than others. rev ohUdren, tor aampl.e, wre ble to id.entity 

a cape, while l.&ke vas the mo t tranal.atable a:,mbol. Hahn (1936), 

Howe (1931), Zimmer (1967), and Durkee (1953) Ned that both ohilclren•s 

knowledge of p symbola, nd their abUit-7 to translate key ace~ t.11', 

improve throughout the intennediate grades. Thia permits ch p 

inatl'\lction s appeal• to t.be more complex cognitive billties 1n the 

upper intermediate grades. 

The importance of the map as a. te c , tool w s renal d by D Yi.a 

and Hunkens (1968) , 1n c ring group ot stud.enta Who scond signi• 

tica.ntly higher on a test compriaing reading assi nt accompanied 

by a map with another group exposed. to na.rratin onl.3'. in, MoAula.y 

(1961+) found that children who studied unit of geo rapby phasizing 

map work scored significantly higher on a test than their peers who had 



studied the same unit without special reliance on map work. Howev r, 

a previously lhown, successful map work really depends on accurate 

reading of legends and symbols, which a.re frequently' shewn 1n colour. 

It follows that inaccurate colour perception, experienced by colour 

blind tudenta, could restrict ohie nt in p reading through faulty 

tranalation of the k f • 

Children I a bill tz to Make Inf rencea tram Mapa 

J'uat a, understanding or a. map legend often depends on clear 

conception of colour., ao is the bili\;y to make interecea fl"om maps 

which tr qui,ntq- convey£ ct,s through dirt rencea 1n . olour. While 

such a. mean• of repre entation is both atitraotive and eftecUve, the 

motivational appeal and superiority of the technique over other means 

of repres ntt.t.ion haa not been examined P1r1cally. For the colour 

blind J:Np11 coloured map• might in tact hinder map reading. Thia 

could be the case when compari,on between colour variations on maps 

or betwen two or more pa mu.at be • • There is some indication 

in research that children' s ability to make inferences trom ma.pa ia 

gene . ;,, ~ti.sf actor,, but that instruction increases the ability 

to perform wll. 

The essence ot Weber'• (1965) etu.d.7 was to determine the oapa­

bilitie of sixth grade pupils to extrapol.&te the natural enVironm, nt.•a 

influence on man from intormat,ion on map■• The researcher reported that 

bi sample was capable ot mald.pg predictiona just bove th level of spe­

ci1'1ca but without. elaboration. Zimmer (1967) reported 9Ulilar tinding 

in her study 1t111.ch wa designed to detect map reading detioienoiea . 

9 
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in elementary school children. She found a particul&r weakness in the 

ability to correlat.e and s,nth sise conclusions tram sev ral ma.pa. 

Problem solving behaviour in map work can be modified to become 

more effective through a careful select.ion ot teaching strategies o 

was reff&led. by the reaearch ot Posaien (196S) and Sonnsen (19'6) . 

Th• former found that an inductive approach to map work requiring 

higher cognitive th1l1ld.ftg wa superior to two other teaching approaches 

in the developaent of effective probl4tll aol'fing behaviour. Sonnsen 

tound that aft r instruction emJill,aia:1.ng connections betwen nla.ttd 

maps, cJdldNn deftl.oped the cw.pacity to think in terma ot relation­

ships rather than speci.tica. His concluaiona wen ba ed on the quality 

of pupil•• questions before and after the training. 

Beaearoh eY1dence suggeata, then, that 1th1ldrfln Mve difficulty 

making interenoe from pa, but that certain teaching methods enhance 

their ability. The present map reading weakness ht well be a fault 

of instructional techni~•• Th• ettee~ of varying quality ot mapa, 

and their impact aa a cOlll.llmica.t1on mediua, baa not, however, ti.gum 

in reaaearch into ch1ldren1a higher-leYel oognitiYe beh&viour. Heav 

reliance on colour in ps • a mean, of presenting data ght pner­

al.ly have a meritorious •ttect on billty to ma.kt Wennces, but if 

the ollild. has dUficulty distinguiehing between atiws uNd on maps, 

the reverae cculd b true. 

The Graf• Place,nt of P ltafin& IJcillf 

)(e.ny' researchers have conducted studies to det.ermin the optimum 

student age at which tot ach speci.ric p reading skills, and ot.hen 



ot er• s, ""6-M.i..U&,!!,g • A n._...~ nD .. II" 

aa1~.:ient conce pprcpri · 

th •r own, cie well 

~-.., for 

t, ch to 

introduce 

Columb1 ' 

lle, and vorkable eurri.cula ve evolved. 1'it1 

of hi p 6 -.... -l!i skill 1s simil.a1" in 

con nt d gnd pl.Ac _ nt to tho 

ref!l&al:'C,h 

vi - ri.cal 

ll 

The thne s - ea of ppin a1:tivit10 d ecri by vi.es (1962) 

fol.low a t m ot inc"'V41~•,llfl!. d1fi'1cult,y t.he cbil.d1 .a 

turity. ~a.ea.tad that c · n.cula ehould be Q.rgua:.;azed into th 

tollo 

bitt'l'aet a 

·•~mce t 

The two I" t,epa those lffl1cn - aeu-cb JJK11ca.t.filta 

Tb tOUl'tb aacse aJppe.U'S to • • pprop - te • tor int~cing 

th 

Formal 

p aa4 tor bt1p,lJUii~lg 1natnoUon n p ermt,ola. 

found that &PPNcl& 1on of pe clo • no clevelop before the • of nine, 

or the grad.• tour ftl. Ths ~r cbild' • View of th is th .1"-

onl.y wa r, land,. naii.a locaUou. U&IUJP"I' (1961) report · tl- t t~ 

grade plpila aN C&J;IQQ.l•U 

time &'VClll!l,I.M.~ tb • in order to 

an rJJ;er etudy', rwa.emtea a1mUar co 

pla.c e r~ th inoi ntal teachir o 

.function of p k ya, a.t. tile 

• on pe. Thorp (1933) 1n 

eel th location of 

tit • to the list of kill . 

rld, reco tion of the ea.me 



areas on the globe and maps., and the estimation of direct.1.ona are other 

skills recommended by Whipple (1959) for inclusion in the grade tc,ur 

curriculum. 

12 

InYeatigators generally recon:mend. the teaching of tn0re complex map 

reacling akUla 1n the nrth and sixth grades. Sorohon (1963) and Thralls 

(1958) tound that grade aix was the moat suitable level for teaching of 

la.titucle a.nd longitude in detail. Chace (1955) identified this ge group 

aa appropriate for beginning to interpret cU.!ferent map types such as 

political, weather, ancl relief, and a.lee tor int.erpreting map aoales. 

Caaper (1961) found. that eO&le, relier, a.ml contours should be taugh\ 

in the .tiCtn and eixth grad.es, and. Andenhon (1954.), Brown (1960), and 

Towler and Nelson (1968) made a ,.,m1lar recommenda\ion concerning the 

teaching ot 1cale. Both the Training Coll ge Group COIIIJlit,t • of the 

Qeogra~c A•aoc1a.tion (1941) and irown (1960) ugg•st that the concept 

of contour lines should be introclueecl cluring graclo five. 

In the aeventh gracie the akills taught 1n the preVioua intermeQiate 

grade• are utilized tor reading variety ot map types am tor utrapol­

a ting information presented on them. Refinaent of knowleclge assimilated 

in pNvious gra.dee •hould be phaai&ed. Sorohon (1963) reeamnended that 

this grade be taught the use of epecial pa au.ch aa we& the:t maps. His 

findings are eubstanti&tecl by Anclenhon (1961) who suggested. instruction 

1n mapa showing spatial arrangement ot }ilenomena. She also noted that 

instruction on contour maps should be renewed in grade seven, a.nd Sor­

ohon recommended continued teaching in the use ~t latitude and longitude. 

Caaper (1961) agreed \bat skills involving scale, latitude an4 longitud.1, 

and cont.our mapa ahould be taught and re-emphasized in the upper 

intermediat grades. 
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Expert• tend to place the initial vetematic map reading progr&11111e 

at the grade tour- lev.l . However, aome reaearoh baa 1nv.st1gat,ecl apcl 

found encouraging results in a primary map reading progra.nme which includes 

the teaching or some 1peci fic skills at that level . Rushdooey (1961), 

tor example , found that grade three obil.dnn could benet.1. t ti-om an instruc­

tional progl'&IIUl9 ~•izing the introduction and deYelopment of map skills 

normall.7 taught in grad•• tour am ti••• KcAl.alay (1942) reported that 

cbildnn u young aa Hftn year■ wen able to make Judgment s and compar­

isons fr• simple pictorial maps. Bri\iah Columbia cloea not yet imp-lement 

.t'ormal map reading atudies at the primal'¥ leftl., and there appeal'$ generally 

to be aome tendenq to loacl gracl• four to Cf.pacit;y. In gr&cle tour are in­

cluded. such a wide variety ot activities a reading l egends, locating places, 

a.nd determining clirectiona. Po••iblT 80IU ot the elementary oonc pts 

could be included in the thiri. gl"&d• c\U"ri.culum. 

Thia review of neearoh on the grade placement ot map reading skills 

reveaJ.•4 three leYela 1n the gradation ot in•truction in the elemsntas,r 

grade,. Th• tirat level deYelopa map reading readineas by ll\etho4s suited 

to prima17' grade learning pattel'JU. Aetivit.i•• include thnte-dimensional 

representation ot certain feature• ot the i.Jae4.iate coDIIIWlit.y an4 the 

re8".ing ot pict.ure mapa. D1f'tennc•• in aise; ahape, and relatift 

quantitaUva expreaaiona are also taught. 

At the second level, formal teaching and. drill of lg..,.r cogni.tiv. 

skills commeneee. Chiefly in grade tour, but also in the suaceeding 

i.n\ennediate grades, the child is taught •kill• like reading map keys, 

ea~imating elevation, ua.ing latitude and lcmgi\wle, and estimating 

diatancea. 
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The third ln l phasizes the drawing of inferenc a from maps. 

Such topics s reason for d1fterences in areal population di t r ibuti.on 

or the effects of rainfall on man•s ctiviti es might be considered .. 

Thus, the child learns to pply those skills acquired 1n previous l evels .. 

mrob on PPl:sNE Y.fio~ 1n f4sca»2n 

. . din . n (1965) 1n t. e · .ey ot r in• ti& tlon 1nto 

colour bltndnea in your chil ren <tUOWS Charle oegooe1 · ~ the 

field of enqw.ey into colOUI' v1a1on ia '' •till a. bapp,y 

he turth r •ta t • sw:c••• 1n 1 t woul.4 

childNn happier (p. 204 •" lltdee41 an ~ilW,lilllS ot 

Ute tun on colour Yieion d.eteeu 1nd1 i.a ve-q l1lll1 

in l'INII portaJ.ni.ng to . UC ti.Ob. 

ground," 

lind 

nature ot aiudiee ot ool.oUJ" Vi . on amc>na aahool child n ie 

chi ti, to vi • 

nd curate adln1nia r , · n of chil.dl'en 'w:l da-

ecti Ye col.our Tia.on. Bo-.. (1966) deftlope4 oo1oured. m ao 

tat, th• result• ot ch w. oh ck 

disco r He toum th1 t t. to insutt1c1en .. · .r;,cr.,,,._u..T:1, ,.,, h• 

colour vilion 4 teeti'f'elM · o .-mg of boya t,e • 1RM1CU.~;on waa 

........ u .... &1~ ot colours cc atul. 1n d8Y1 a wa~ which inol.ud 

and c~o • be found child in apecial echoola; such a tho tor 

th cleat 

col.ou.r viei.on 

with b ring efecte 1 

and 

th normal po Uon. 

. hi&her ins . ot def ctive 

oole. or · ple, &111C>ng chil4Nn 

ot th boy-a to be colour bl.ind.. . hein 

t t, th colour vie1on taU1 

inatanc,, o colour blindne • in •• ot 
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Brown (1952), like Bovee, foun of the boys he test d to have 

d fects, a.n he discerned no significant difference in the degree of 

defect among a.clulta and children affected. This indicated that the weak­

ness does not become more acut with age. Post's (1963) survey, however, 

among British students produc an incidence ot over~8% colour blindn as 

among males, and Kherumi&n and Pickford (1963) subatantiate these findings. 

A search of the literature reveals few studies on the relationship 

between colour vision and academic achievement. Waddi.ngton's (1965) re-

earch revealed no correlation between colour blindness cUid low achievement 

in mechanical arithmetic, arithmetic problem-solving, or spelling. The 

first of a. two part study on the effect or colour Yiaion def e.cts on the 

learning of the chil . in the first years of school waa reported by Lampe 

(1969). A method ot identifying such caaea \las deacrib d, nd a method 

of correlating known colour defici nt cases with the learning process wa 

still progresaing at the time of r porting. According to Gage (196.3), 

"No really definitive studies have been made on specific wa,s in which 

colour may contribute to learning from instwctional m.edia (p. 28)." He 

cites the xperiments of Hay and. Lnrnedaine (1958) on the relative merits 

of coloured and black and white tilma. These studies tailed to show sig­

nificant differences in learning in favour r:>t the coloured films. 

If colour vision does significantly atreot. map reading achievement, 

the numbers of students so affect.eel aN considerable, and, according 

to Post (196,3), on the increase. Aa noted previously, there is some 

disagreement as to the inoiunoe of colour blindness, but most articles 

and books dealing with the ti>pic ci.6e bout 8ix to eight percent . ··i 

males to be affected. Furthur, Post's investigation into the incidence 
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of · • colour bli,rvineas in various ei 'Vili t1on1 of the world reveal.eel 

a much higher proportion ot colour Yia1on def ect in technically ad'fanC · ·. 

aoc1et1ee than in underd.eftloped ci.V1l1u.tiona •. Among Aborigines, tor 

e.mmple,. only nineteen out ot ver, thou malee were to'Wld to b 

affected, llbile in ritain th number i ~,...S.gnt out ot ever, 

thousand. t'b11 t1nd1 1a borne out lhel"Ull1a.n and Pickford (196J) 

when aa ~ as elewn perc nt, ot Canadian ea bave bNn found colei>ur 

blind a, inst only elightlJ" JaON than one percent of jo 1nd1an 

mal. • • Poat 1111.rJ;teeta that the bi er numbere in the · re technically 

dTaDC4Ml eooiet.Lea ia result ot tho deorea.eing nece• _ t,7 t.o ve cute 

colour vision, while among . pr-1Jlit1ve eoc1eU•e, aucb the .Abo-

rigines, hunting ie at1ll aaana of livelihood, and ewn +..1W11a• tbtt 

lAut. .oo•Ntv.1 bm1a -, cU•• n-.,,111• "1th poor ~ Yid •• 

v. U.. 1••• --•tul bunura. Thus, a our techtl1.e&l knowl · • &dva.nc•e, 

&nd it Poat•a con 1on 1• cornet., _it become aim.we t t.be 1netan~ ot 

male col.our det1c1en r 1• tnc ... ....,_.'Ei, and if , . • l)Jpotb ... • et Ud.a etudl' 

are proven corNct, pou1bll' aome pro'ri.aion tor the colour vi.11011 detect1v• 

should be • to allow greater ease 1n p l"eadSng. 

After her invol nt in te ti th colour vUion o more than 

eight thoueand children, W&ddington (1965) not.d &nld.•ty AUIUi[Jg t.hoae 

with waJ.meoa , . They were he&ttatit~ :-or aample# 1n eel.e(it1ne a crayon 

of opecif1ecl col.our, and developed M•ptne•• at waiting UC Ce>wtng 

oth _re in colour aelection. She bell th t most tee ab.UdNn N 

ware that e1 • colOIU"e dift•rentJ.y fl'0lll the normal cbil4 a.nd becauae 

ot tear of ri<llcul.e are au.ccenful 1n hiding it. She no • &l.ao t 
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cboole r f'\il.l of colour dev'ic a such s Cu.ts re rod , be a, and 

coloured pa, the u of the • teri , 4 s1 ed for the child 

w1. nort'!l&l. vision, at ba.tne tbe colour blind count.e- rt. Bove 

t i entiticatien of col r blindn ea is of i-tanee 

etlltlh&l'1.s on col.our v16ion 

ohlldren 

wJ. th det ctl Ye colour 'fiaion experience unfair .,.pn.m.an4. tor t'aili t.o 

roll.ow inatrucU.ona wh•n uee of colour 1s called tor. 
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CHAPTER III 

1 OD OF 'lH , STUDY 

The Samplf 

The pupils in grade five, six, and seven at Bame St.re t , rg ret. 

Jenkins, and GeOl"g Jq lementa.17 chools in Victoria were soreenecl 

with the Ishihara. colour tea tor colour blindness by th school 

nurs • A total ot twnty-.aeven pupils w1 th we lmes . wer 14entifie.d. 

The e childr .n constituted. the upel"1mental group or the study, The 

members of the control up were tch d with tho e in the expe ntal 

group on th · e1 of intelligence; sex, and ersbip 1n the cl . s-

room, For example, it boy in a fo\Uld to have colour 

vision def t , th n a tching boy from that cl.a.a , ha.Ying compar-

able intell1g nee, yet with normal e lour viaion, wa el cted s a 

control group er, 

Sel ction a.n; I>••sna,ton of the BlacJs and !bite Mae Reading ,,at 

Th selection ot black nd whit map r di te t toUowed a. 

review of the res rch into el entar;y grad• p _,.....IIE, skills. The 

suggested grade plac t by uthoriU. a of specific skills, and th ir 

appearanoe in the Briti h Cel:umbia PrslQ'!PII!! of tu9i s wer consid red 

in the election oft.he t st. The chosen te t , th p rea section 

of th Canyi Tesa o.f fgSiC ffldU!, differ ntiates between the a.bilit7 

to read- ps and lmowledge or real places, sine p of imaginary pl.aces 

are used. 

Tb! QanacU.an Testa of Ba.sic Sld]lll W&S developed from the extensive 

work in test construction at the Uni raity of Iowa. All reported find­

ings in the s ,reral edition ot the I o Ever,y- wpU Tests of I sic Skills 
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w re utilized in its construction and during preparation detailed 

claseitication ccording to function and degr e of complexity were ma.de 

of maps ppearing 1n text books. Such classification helped to determine 

the characteristic• of the map reading it • 

The Qf:11!4ian Teats of Baaio lkilJ.• waa standardized. on a sample of 

English speaking achools throughout the country. For each grade level a 

ple of &Qout 4SOO J"lp118 w-.s used nd represented all aocie-economic 

groupa. The reliability for the test is .76 tor grade tiYe, . 7'> tor 

grade six, and . 81 tor gra ven. Ho numerical index of validity 1a 

reported. _The teat was p&bliahed in 1968 by Thoma.1 el on (Canada) Limited. 

Most pa.gee in the a¢..ral bound book cont.4-in only one p with directions and 

questions on that map. Separate arunrer sheet• were provided.. 

Adaptation of the time llmit was neceasary for the present study 

sine it · twelve to forty- aeven (inclusive) were admtnisteNd. to the 

8&11lple . Forty- tiw minutes• allowci for the oompl tion of the teat. 

Further, standardized norma were not utilized in the present study 

since comparison 1n acbiev.mient was eought .b tween the control and exper­

imental groups only. 

DescJ1ption .. ot the Colour,d Map Reading Test 

Enquiry and reView of literature rev.aled that no standardized map 

test involving th use of colour in map reading skills was arulatlle. It. 

was n eesea.r,, therefore, to dense an instrument, that included in the. 

Appendix, to test. if colour blind children read coloured maps more poorly 

than their peers with normal colour vision. 

During the administrat ion of this test care wa taken to 1eat the 

pupils in random order to ensure t hat neither group's performance would be 

affected. by variation in light pattema on the acreen. 
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The following teps were taken in the construction of the tests 

l. A review of the British Columbia Progranme or Studies, textbooks. 

and reference books was made to determine those map reading skills to 

ch interme4i&te grade pupils are commonly exposed. A wi e nriety of 

map reading activitiea which depend on ability to differentiate between 

colour• was suggested. The skills, including the ability to recognize 

ancl expreaa relativ locations, t.h ability to read symbols and look tor 

realities, and the ability to cornlate pattema and make inferences are 

dependent upon ability a.t a Y&rietT ot cognitive level~. 

2. A total of sixt.y-two test items was prepared for the initial test. 

3. The initial test waa dminiatered to 120 intenaediat.e grad• pupils 

at Bank Street School. Coloured map tranaparenciee to acca~ the 1 t.ems 

were projected onto a acreen. Anawere were recorded on separate answer 

sheet■• This procedu:. was adopted because the printing of a coloured 

map test is prohibitively ex.penain. 

4. The anawr eheeta were machine marked and re■ponse proportions, 

teat score means, biNrial correlations, and the item difficulty for 

each item were provided. A lude~Richantaon-20 reliability of .88 was 

found. 

5. Appropri te item reYiaiona were 

test contained tort.y-one items. 

RY;pothese■ 

e and the final draft of the 

l. The pupil with colour vision detect• will score significantly 

lower marks than the pupils with normal Yiaion on a coloured p reading 

test. 

2. There will be no significant ditference between th scores of 

pupil• with defective colour vision and those of students with normal 

colour vision on a black and white p reading test. 
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RESULTS AND CONCLUSIONS 
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Pupils with col our vision defects in grade• five , six, and even 

were identified in three Victoria chool s . These individuals were 

matched for intelligence nd classroom membership with their peers 

having normal colour vision. The study was designed. to compare the 

achi vement of pupil s with col our vision defects in both col oured p 

reading and black and white map reading. 

Tabl e l lists the score a of the experimental ( colour blind) and 

control (normal) groups on the forty- seven item black and white map 

reading test and the results of the llcoxon Matched- pair Signed.--rank 

Teat. o significant difference was found to exist bet ween the groups 

in the accuracy of reading black nd white maps. The mean mark for the 

experimental group, a shown 1n tabl e;, was 21. 70 and for the control 

group the mean was 22. 89. Accuracy in the discrimination bet ween 

colours, then, would appear to have no eftect on ability to read black 

and white ps. 

Table 2 list s the scores of the experimental and control g.roupa, 

on the forty.one item coloured map reading test a.nd the results of the 

ileoxon Matched- pair s Signed- rank Teat. The control group scored sig­

nifi cantly higher than the experimental group, at the .Ol l evel. The 

mean mark for the experim ntal group, aa shown 1n t bl e 3, was 18. 88 

and for the control group the mean was 23.44. The degree of accuracy 

in the discrimination b tw en colours, then, would appear to have an 

effect. on the bility to read coloured pa, 
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Scores of tch - on th ok hite p T t and 
Result oft cox.on hed-Pairs 1gned st 

tch ontrol Di !erecce or nk of 
Pair Group Difference Smaller 'um 

- --- -

28 32 -I+ -9,5 
3 30 -7 -1 

C 23 27 -4 -9.5 
l> 2 )3 -4 -9.5 

27 16 ll 22 
>6 21 15 23 .5 23 .5 
21 23 -2 -6 

H 28 lB 21. 21 
21+ 24 

J 16 19 -3 -1 
K 21 22 -1 -3 
L 33 32 1 3 3 

25 17 8 18.5 18. 5 
15 l 
14 3· -18 - 5 
22 31 -9 - 20 
lJ 14 -1 -J 
22 17 ' lJ 13 
2l 22 - l -3 

T 26 19 7 16 16 
u 21 2 · -5 -lJ 
V 2 25 l 3 .3 

25 33 -1 ,5 
X 12 27 -15 -2.3.S 
I l4 10 4 9. 5 9. 5 
I ll l -7 -16 

10 l.5 -5 -13 

'1'=129. 5 
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TABL.t, 2 

Scores of Matched-Pairs on the Coloured Map Reading Test and Results of 
the Wil.coxon Matched-Pairs Signed-Ranks '.1.'est 

Matched- Pair Experimental ~ontrol Difference Rank of Rank with 
Group Group Differ nee Smaller Sum 

A 30 31 -1 -2.5 
B 26 30 -4 -10 
C 26 24 2 6 6 
D 2 26 
E .35 19 6 13 13 
F 24 22 2 6 6 

; 

G 22 23 -1 -2. 5 
H 21 27 -6 -13 
I 2l 28 -7 -16.5 
J 17 24 -7 -16.5 
K 20 27 -7 -16.5 
L 20 28 -8 -20 

l.9 21 -2 -6 
• 19 23 .. 4 -10 
0 19 33 -14 -23 
p 19 27 -8 -20 
Q l8 l4 4 10 10 
R 17 18 -1 -2.5 
s 17 2l+ -7 -16.5 
T 17 2.3 -6 -13 
u 16 17 -1 - 2.5 
V 14 29 -15 -24 

14 .30 -16 -25 
X lJ 21 ...g -20 
y ll 11 
z ll 14 -3 -8 
AA 8 19 -u - 22 

T = 35 
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TABLE) 

Mean Mal-ks nd t.andard Deviations of th Control Group and Experimental 
Group on the Black and White and Coloured plea.ding Test5 

Teet 

Black and white 

Black and white 

Coloured 

Coloured 

-Group X 

&tper.iJ11ental 21. 70 

Control 22. 89,, 

Experiment.al l.8. 88 · 

Control 2J.4Jt, 

s 

5.93 

5. 63 

5.48 

4.74 



Umitations 

In the pre nt tudy no ttempt a in th sel ct.1 n of th 

sampl.e to includ pupils representativ of par icular socio-economic 

or ethnic up • either was it compos of pupils of a specified 

l vel of n lllg ne . Tb sample w dr. wn from three schools in 

Vietoria from lo r and . dclle class soc1o-econoou.c diet.nets, but 

no nquiry e into the status of individual cho en for the 

study. Therefore, 1n view of tbtt poseible l.ack of repre nta.tiven ss 

of th sample u d 1n tJl1 ·· tudy ppllc tion of the r eult& to the 

chool popil.ation whole should be de vi.th c tion. 

AppUoatJ.on of th results of this stutty should al o take into 

ecoWlt th llmi tion o! the i lcoxon tch - paira A1.8M(l- ranks 

T st. en ties an numerous th ilcQXOn Te t loaee power and tail 

to detect real ditt c a. ln tme pr sent study there were, how v r , 

onJ.¥ two ts ot tie in each t.e t . 

Y:S 1f:1oqal !!p)J.c1t1ona 
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The pFesent tuct_y pro ue s evide • indicating that colour blind 

children expel"i nc. more ditlieulty th children with no . vision in 

reading colou P8; t not in r . b ck nd Whit pa. tudiee 

by Waddington (1965) , ovee (1966) , and Brown (l9S2) indicate that th 

numbers so a.ff ected re a.bout six perc t to eight percent. Thia would 

indicate that in the no interm · te cl s in Victori one. would 

expect to find about two colour blirid. pupile. Te . t ing for colol.lf' vi ion 

def cts is not a routin a::t1Jetet of th echO()l district• health eervice 

in Victoria, normally not ware of tho pu. h ving 
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colo\ll' vi ion d fects . Th ur Who conducted t e colour vi ion exat:l­

ination for thi study contacted t.h 

f ound that in twent -four o the t wenty• even a the parents 

w unaware of d t ct. In two ca es both th cbildr · nd parents 

knew ot th detect, in th last case, the rent& only were aw.:uw . 

This would seem to 1.nd1cate t t colour viai.on d tecta re not rea41ly 

p rent. 'lberetore, it gnt be adv1-.bl to include a colour vision 

teat -,,~ rout.1.ne echool heal.th l"Vicee. 

The exam1:n J' noted incre ed N U"snea du the adminiatration 

of t.he coloured _ which a4d1ngton (1965) 

also noted when be required colo\ll' blind chil.dNm to wor with colours. 

Further, the iChool. nurae , liben adm1 niateri the Iebihara colour vision 

te te for the present stud¥, noted an at,moeph re ot ubclued disquietude 

re ted by umed nonchal&nce among tBall¥ or th handicapped pupils. 

Colour blind children expe-rience some atreaf3 roault of their 

condition. Children who normal..1¥ a-f'orm w U in echool subject.a 

be truatrated by 1nad te percept.ion ot p ; teachers 

th · tor un tia~ ctory ttitud.eJ becaua ot unrecognised l1.m1tationa, 

oigment results · t. be untair to the colour blind cbild. Teac rs 

should t, leaat be DliMie r• of th colotU" blind pipile in their chal1Je 

if they re to e adi quate djua t 1n proVi tor individ 

differences. 

Th val.ue of the coloured p opposed to the bl&ck arid wh1 t · s 

te ching din social tudie a pi:a · tl7 e ped rect inv ti -

a tio • uca.tora, cited by Dunsen ey :l ~ ), 01DneJ11Ued wid 

use of coloured pa in tat.book · re.for s o~ books , sudl est.ions 

• 
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h ~e been impl nted bf publi . n so that today pa colourful 

eatheticall,y ppeal1ng. 'l'h-1r worth, ho v•r, ehoulcl • 1nVi at13 ted 

• piri to ecertain their uperior:l.ty, U f1n'¥, ov r black white 

u &i a to tfective l ming proa.eeee . 

At Ute in.te1,-.nate level, ateneift u i ot colour dltferen-

Uation tor points ot a:u;lbatl1B on tea cna..FLB• Aritbletic text 

Uluat.r&tiona oquipnent ai-e ool.our--cocled to dis\i,Ml~a.an between 

c tagoii.•• ueh aa rical p ce ue, oi- to em.1:iraa1.. cel"taln 

tac • l 1nforsat1on. .r..un~v childNn ~IN\W\I to colour 

objects in apeci.tic • 1.lO\lNG obJ t,e th y 

1n p1otun , or to up object by coloun. tecta cm both the 

leaming and nonalit,y of colow- blin4 ch1.ldron •-..s-CLLting fl"'Oll 8\lCh 

torm&t and aerc1aee lhould be inveaU tM tvther. 
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APP.l!llDll 

Ool.ound lap Raad1ng Teat. 



T OHS 

This ie teat to ow how wll you 

will be shown on th aonen and you Will 

34 

read coloured pe. P8 

told which 'l\l♦&tion or que ti.ons 

ot the answer 

which be t C - 0 lacken , ce on 

the eparate answer sheet. Gompletel,y till the betw n th pdr ot 

t rk co ~ , . :r.. 

0 

Dairy £&1'\IIDJ'lg 1a cam on n ar 

A ew • tainster 
-, K.amloopa 

8 Penticton 
D Prince George 

·· cine Hat probably ells 

A coal 
a • 
0 oil 

u.lt 
BOd1 sulphate 



l . The wett st climate would 
occur ne r number 

A l 
2 

C 3 
D 4 

2. The st heavily populat area 
is near number 

A l 
8 2 
C ) 
D 4 

a, Banana.a would grow be t ne r 

A l 
B 2 
·C 3 
D 4 

4. h hotte t of th tour cities 
marked on th pis 

A Alic Spr· . e 
8 Briabane 
c· · Perth 
D .elbourne 

5. Th cool st ei ty in July is 

rilt. 
t l City 

Ork 

6. The range of t · per, ture 
shown for C da 1s , 

A und r .32 to f:D 
t1J to ov r 72 

C 32 to ov r 72 
D .32 to fl) 

7, Th averuge July t 1"i ture 
for th~ part or South Am.el"ica 
shown would be 

under 32 
.32 to 00 

C 00 to 72 
.D over 72 
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a. city . vin , bout th 
unt of rainfall as Astori . 

in July is 

A a City 
B 
C ew York 
D Salt Lake City 

9. The hotte t and wettest city in 
July is 

A co City 
a Qua temal.a. City 
C w York 
I) t Lake City 

10. The colour of th zone in whic}l 
t homos is located is 

red 
yellow 

C green 
D sr,:e1 

ll . t of the w rfront 1s used 
for 

howsing c l"C 

a in stl'7 &n4 housi 
parks co rca 

D industry and parks 

12. In wi'&at reaa ·1"0 lllOUt of the 
import.ant buildings found. 

Ml.t-u 
B C re l 
C Industrial. 
D Park 

13 . pu.i.nt t1 otory would st 
lllc i,- be looted in t h zone 
coloured 

A re4 
,B yellow 
C green 
D grey 



14. In what type of rea re th 
railro ds found? 

A built-up 
B commercial 
C industrial 
D parks 

15. The population per square 
mile a.t point "X" ia 

A under 2 
a 2- .30 
C 60-125 
D 125-250 

16. Th least manufacturing would 
be l oc:at ed in rea• 
colou cl 

A lighte t yellow 
pink 

C red 
D black 

17, The climate t point "X" is 

hot and very wet 
B hot and wt 
C aubtropic and wet 
D Subtropical and dry 

18. The heaviest growth of trees 
i found in the area numbered 

A 1 
B, 2 
C .3 
D it 

19. The he viest population ia 
found near rea numbered 

A l 
B 2 
C .3 
D 4 
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20. The llest prop rty owner i s 

A Nova cot ia Pulp Limited 
Nova 'cotia Power Commission 

C Canadian Gen ral. Elect ric 
Co. Ltd. 

D Gulf Oil Co . Ltd. 

21. Pulp would most likely be 
shipped from wharf number 

A 1 
B 2 
C 3 
D 4 

22. Th indust ry locat din the 
heaviest area of black dots 
would mo t likely be 

A pulp milling 
B electrict:tY generating 
C retrigerator nutacturing 

• D oil refining 

23. The poorest rea for f rming is 
near number 

A l 
B 2 
C 3 
D I+ 

24. Vancouver Illand ts l ocated in 
a region of 

A lowlands 
B plains 
C upland• and plate u 
D mountains 

2S. Th most co nly found 
land.form in Canad is 

A l ovl nds 
B pl.a.ins 
C uplands and plateaus 
D mountains 



26. A ski ort would st 
likely b found ne r number 

A l 
B 2 
C 3 
D 5 

27. Large ntitiea of whet re 
grown in t h r gion coloured 

A gr n 
B yellow 
C orange 
D brown 

28. Most of the fa and oft.be 
provino numb red 2 1• 

A mixed farming 
whet t 

C ranching 
D dairying 

29. How ey zones of dairying 
r shown on the p? 

A one 
B two 
C three 
D tour 

30. Th•. type of rH.rWL..LHK 

in th provinc 

A mi.xe,d farming 
wheat f rm1ng 

C ranching 
D dairying 

31. ill ! the follovi re 
portant industries in th 

province numbered. l+ C ·PT 

A ice-ere nufacturing 
B chicken raising 
C leath r nuf cturing 
D flour milling 
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.32. Land border: the t . Lawrence 
River is used i nly for 

A gr zing 
B feed grains and livestock 
C dairying 
D mixed f nning 

33. An industry of the Annapolis 
Valley would be 

A manuf cture of paper 
B f'rui t ca.nn1ng 
C nour mil J 1ng 
D meat packing 

34. Ne f ound.land produces l rge 
quantities of 

A paper 
B truit 
C flour 
D meat 

J5 . In 1713 th land roupd Hudson 
B y bel d to 

A France 
B Britain 
C Spain 
D not hcnm 

36. In 1713 British Columbi 
belonged to 

A Franc 
B Brita.in 
C Spain 
D not shown 

37. Tb country with land f rt.heat 
nst was 

A Franc 
B Britain 
C Spain 
D not shown 



.38. The Great Lakes area belonged 
to 

A Franc 
B Brita.in 
C Spain 
D not shown 

39. Moat of th land between 
the Canadian Shield and 
Lake Ontario 1• used for 

A fruit farming 
B tobacco growing 
C market gardening 
D dairying 

40. Tobacco ia grown 

A along the north shore or 
Lake Ontario 

B north or Lake Erie 
C eat of the Canadian Shield 
D n r Holland rah 

4].. All of the following tn,ee ot 
agriculture are found bordering 
the com belt CEPT 

A mixed farming 
B dairying 
C fruit growing 
D market rdening 
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