
SECTION 3 

Understanding o r ' r ead ing ' Schemati c Represen ta t ion s 

(Diagrams, organisa t iona l c h a r t s , maps , technica l drawings ) 

24 . I n h i s lon g e s s a y o n communicatin g wit h i l l i t e r a t e s , A . Fuglesan g 
a rgues tha t ce r t a i n concep ts , o n whic h th e scientif i c approac h t o proble m 
solving i s ba sed , d o no t exis t amon g i l l i t e r a t e s · H e conclude s fro m th e 
t e s t s c a r r i e d ou t i n Zambi a tha t concept s o f th e conservat io n o f m a s s , numbe r 
and o f a r e a d o no t exis t o r a r e uns t ab le , a s a r e th e concept s o f a  s t ra igh t 
l i ne , hor izontal i t y an d ve r t i ca l i t y amon g i l l i t e r a t e s . I n genera l th e de t e r -
mining facto r fo r th e developmen t o f suc h concept s i s th e educationa l stimu -
lat ion o f th e environmen t an d wher e th e stimulatio n i s lackin g th e bas i c 
symbol p r o c e s s e s a r e lack ing . 

2 5 . I t ma y fur the r b e argue d tha t som e concept s d o no t exis t i n th e 
language o f th e peop le . F o r example , t he r e a r e i n Leso tho , n o concept s o f 
a r e a measuremen t an d n o genera l l y use d uni t s o f weights ; whil e t he r e a r e 
concepts o f lengt h an d tim e thes e a r e base d o n unit s mor e si tuationa l tha n 
s t andard , varyin g accordin g t o wha t i s measu red , b y who m an d i n wha t 
context . S a n d r a Wallman , th e anthropologis t wh o worke d i n Basutolan d i n 
1963 , r epor t in g i n Huma n Organizat io n Fa l l 196 5 Vol .24 , N o . 3 o n th e 
communication o f measuremen t i n Basutolan d (no w Lesotho ) wher e th e 
problems o f communicatin g wit h peopl e whos e conceptua l framewor k i s 
different fro m tha t o f th e p e r s o n designin g visua l ma t e r i a l , obse rve s tha t 
"the tendenc y i s t o expec t the m t o l e a r n ou r way , t o expec t th e i l l i t e ra t e 
peasant t o adap t himsel f t o th e schoole d man ' s th inking" . Br ia n d u Toi t , o f 
the Departmen t o f Anthropolog y a t th e Univers i t y o f Cap e Town , a rgue s 
s t rongly tha t l anguage , i tsel f a  produc t o f a  c u l t u r e , influence s wha t th e 
speaker pe rce ive s an d th e wa y i n whic h h e pe rce ive s i t . 

2 6 . M . B . Golle r workin g o n programme d lea rn in g i n Rhodes ia , foun d 
that fo r Africa n chi ldre n th e t r ans i t io n fro m th e intuitiv e s tag e t o th e 
concre te opera t ion s s tag e a s define d b y P iage t , i s undul y delayed , undoubtedl y 
because the y a r e compelle d t o l iv e i n sur rounding s whic h lac k man y expe r i -
ences provide d a t hom e fo r ch i ldre n o f th e sam e ag e i n o the r c o u n t r i e s . * 
Thus i f th e typ e o f concep t formatio n tha t i s n e c e s s a r y fo r scientifi c thinkin g 
and fo r th e unders tandin g o f abs t r ac t ion s i s l ack ing , th e fai lur e t o unders tan d 
a visua l statemen t ma y b e du e no t t o a  fa i lur e o f percept io n bu t o f thinking . 

27. P r o f e s s o r P . A . Dumin y point s ou t i n Africa n Pupil s an d Teachin g 
Them, publishe d b y J . L . va n Schai k ( P r e t o r i a ) i n 1968  (pag e 70 ) "tha t th e 
Bantu chi ld , a s th e r e s u l t o f h i s bein g t ie d dow n t o th e concre t e fro m hi s 
tenth y e a r onward , doe s no t r e ad i l y develo p mor e analyt ica l an d systemati c 
thinking a s i s commo n wit h th e Europea n chi ld . T h e r e i s a  handica p i n th e 
development o f though t int o th e mor e a b s t r a c t leve l s o f consc iousnes s . I f 
this i s s o , th e mos t importan t r e a s o n s wil l b e th e na tu r e o f th e environmenta l 
inf luences , lac k o f soun d didact ica l method s durin g e a r l y y e a r s a t s choo l , 
and languag e f a c t o r s . " 

2 8 . Studyin g th e developmen t o f spat ia l concept s i n Zul u chi ldre n betwee n 
five an d twelv e y e a r s o f a g e , J . J . Cowle y an d M . M u r r a y foun d tha t th e 

* Quote d b y D . G . Hawkridg e i n Programme d Learn in g an d Problem s o f 
Accul turat ion i n Afr ica . 
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performance o f th e Zul u chi ldre n wa s belo w tha t o f th e whit e ch i ld ren , thoug h 
a s imila r sequenc e o f developmen t wa s p r e s e n t . Whethe r usin g cardboar d 
models , p i c t u r e s , questionin g o r drawing , th e differenc e wa s marked . Th e 
authors accep t tha t th e languag e s t ruc tu r e o f th e cul tura l grou p ma y influenc e 
and sometime s limi t th e abil i t y o f tha t grou p fo r logica l thinking , bu t u rg e 
that b y studyin g ch i ld ren ' s ow n rep resen ta t io n o f th e environmen t th e develop -
ment o f a  cul tur e ca n b e followe d an d observa t ion s ca n b e sys temat ized . O n 
c lose r stud y w e fin d tha t th e developmen t o f concep t formatio n an d unde r -
standing o f spat ia l re la t ionship s a r e subtl y interwove n wit h th e effect s o f 
social environmen t a s a  whole , especia l l y i n th e ea r l y y e a r s o f childhood . 
Language i s o f cours e pa r t o f tha t environment . I n a n e s s a y o n Cultura l 
Variations i n Cognitiv e Ski l l s publishe d i n C r o s s Cul tura l Studie s edite d b y 
D . R . P r i ce -Wi l l i ams , (Pengui n Book s 1969 ) J . J · Goodno w conclude s o n 
page 25 6 tha t "on e o f th e sha rpes t difference s amon g cul tura l group s ma y l i e 
in t ask s wher e th e chil d ha s t o c a r r y ou t som e spat ia l shufflin g o r t r a n s -
forming, i n hi s head , withou t th e benefi t o f actual l y movin g th e stimulu s 
mater ia l a round . Peopl e wit h l i t t l e forma l schoolin g i n th e Wes te r n sens e 
often mak e grea t us e o f actio n an d d i rec t manipulatio n o f mater ia l an d thi s 
may accoun t fo r th e wel l develope d sens e o f spat ia l re la t ionsh ip s amon g 
Esk imos . " I n hi s stud y Intell igenc e an d Cul tura l Environmen t publishe d b y 
Methuen, i n 1969 , P r o f e s s o r P . E . Verno n conclude s o n p .21 7 tha t "ce r ta i n 
types o f visua l discr iminat io n a r e s t rengthene d i n environment s wher e the y 
a r e importan t fo r su rv iva l . Percep tua l developmen t seem s t o depen d t o a 
g r e a t e r exten t o n socia l n o r m s , educatio n an d accul tura t ion . Th e deficienc y 
which man y Africa n people s hav e i n in te rpre t in g th re e dimensiona l p ic tu re s 
and wit h analyti c percept io n o f f igure s i s no t foun d amon g quit e backwar d 
groups o f Esk imos . Th e explanatio n seem s t o l i e i n lac k o f visua l 
k inaes the t ic -exper ience an d o f encouragemen t o f pla y an d explorat io n 
throughout childhood , thoug h i t ma y b e remediabl e b y appropr ia t e t r a i n i n g . " 

29. A s e a r l i e r , w e ma y profitabl y not e som e genera l conclusion s abou t 
visual aid s pu t forwar d b y M . D . Vernon . O n page s 11 2 an d 11 3 o f 
Psychology o f Percep t io n (Pengui n Book s 1962) , sh e point s ou t tha t "i t i s 
customary t o sho w chi ldre n p ic tor ia l cha r t s i l lus t ra t in g success ion s o f 
h i s tor ica l even t s ; o r r e l a t e d geographica l f e a t u r e s ; o r technica l p r o c e s s e s 
in sc ienc e o r i n manufacture . Th e meanin g o f thes e i s no t alway s obviou s t o 
the ch i ld ren . Man y o f th e cha r t s use d i n school s a r e to o crowde d an d 
complicated fo r chi ldre n t o unders tan d eve n afte r the y hav e bee n expla ined . " 

30 . Yet , acceptin g tha t t e a c h e r s frequentl y misjudg e th e abil i t y o f 
chi ldren t o unders tan d e i the r th e concep t o r i t s schemati c r e p r e s e n t a t i o n , 
Hawkridge find s tha t i n additio n Cent ra l Africa n chi ldre n hav e a  pa r t i cu l a r 
disabil i ty re la t iv e t o Europea n chi ldre n wit h r e s p e c t t o schemati c p r e s e n t -
a t ions . I n th e cours e o f empir ica l tes t in g an d r ev i s io n o f a  l i nea r programm e 
on Simpl e Con tour s , designe d t o teac h Africa n pupil s i n th e f i rs t y e a r o f 
secondary schoo l t o r e a d simpl e contou r maps , h e foun d th e ve rba l a spec t s 
of th e programm e wer e successfu l bu t tha t th e visua l a spec t s wer e signifi -
cantly l e s s s o . Th e fina l object ive s wer e t o dra w a  c r o s s sect io n o f simpl e 
ver t ica l lan d forms , fo r exampl e a  conica l h i l l , an d t o t r a n s l a t e int o word s a 
two-dimensional contou r r ep re sen ta t io n o f a  t h r e e dimensiona l lan d form , 
(the conica l h i l l ) . Th e majori t y o f th e Africa n pupil s coul d no t identif y th e 
sketch no r coul d mos t o f the m dra w a  r easonab l y c o r r e c t simpl e c r o s s - s e c t i o n , 
but a  significantl y g r e a t e r propor t io n o f Europea n pupil s wer e abl e t o dea l 
successful ly wit h thes e quest ion s i n th e p rogramme . 

3 1 . Th e indication s a r e tha t throug h environmenta l fac tor s operat in g 
from th e ea r l i e s t y e a r s , thes e pupil s ha d no t develope d th e capac i ty , r equ i r e d 
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in thes e schemati c p r e sen t a t i ons , t o t r ans l a t e th e two-dimensiona l diagra m 
into three-dimensiona l "p ic ture s i n th e mind" . Seekin g experimenta l evidenc e 
in suppor t o f suc h a n hypothes i s , w e fin d th e semina l wor k o f D r . W . Hudson . 
In 196 0 h e complete d th e f i rs t o f a  s e r i e s o f s tudie s o n p ic tor ia l percept io n 
with th e objectiv e o f examinin g th e r e s p o n s e s o f var iou s cul tura l group s i n 
Africa t o r ep resen ta t iona l cue s i n depth . Hi s finding s wer e publishe d i n 
some detai l i n th e Journa l o f Socia l Psycholog y i n 196 0 an d d i scusse d a t th e 
Scientific Counci l for Afric a Sout h o f th e S a h a r a conferenc e i n Lago s i n 
May o f th e sam e y e a r . Th e conferenc e pape r wa s publishe d i n Psychologi a 
Africana i n 1962 , i n a n a r t i c l e entitle d P ic to r ia l Percept io n an d Educationa l 
Adaptation i n Afr ica . A  l a t e r p a p e r , Th e Stud y o f th e Proble m o f P ic tor ia l 
Percep t ion amon g Unaccul turate d Groups , publishe d i n Internationa l Journa l 
of Psycholog y i n 1967 , draw s o n th e sam e experimenta l dat a an d co r r e l a t e s 
them wit h finding s fro m som e othe r s t u d i e s . Hi s evidenc e i s conclusiv e an d 
unequivocal -  th e perceptua l determinant s a r e cu l tu ra l , no t educat ional . 
Formal educatio n ha s a  contr ibutiv e function , bu t i s subordinat e t o othe r 
cul tural fac tor s i n th e environment . D r . Hudso n maintain s tha t informa l 
ins t ruct ion i n th e hom e an d habitua l exposur e t o p ic tu re s pla y a  muc h l a r g e r 
ro le i n developin g p ic tor ia l dept h percept io n tha n schoolin g d o e s . 

32 . Followin g D r . Hudson' s lea d an d usin g fou r o f th e p ic tor ia l dept h 
percept ion t e s t s devise d b y him , A . C . Mundy-Cast l e studie d th e proble m 
among Ghanaia n chi ldre n age d betwee n fiv e an d te n y e a r s an d cam e t o th e 
same conclusio n -  tha t cul tura l stimulu s i s c r i t i ca l fo r th e developmen t o f 
pic tor ia l dept h pe rcep t ion . 

33· Th e r ead ines s t o ' s ee ' t h re e dimensionall y i s o f g rea t importanc e i n 
many s tage s o f "Wes te rn " learn in g an d pa r t i cu l a r l y s o i n applie d a r t s , 
building t r a d e s , an d al l manne r o f technica l c r a f t s . A s indicate d above , 
attention ha s bee n pai d s inc e 196 0 t o th e abili t y o f Africa n pupil s t o under -
stand drawing s intende d t o b e see n th re e dimensionally . Mor e r ecen t ly , 
Jan B . Deregowsk i us in g th e t e s t s devise d b y Hudso n and , i n addition , a  se t 
of drawing s fro m whic h h i s subject s wer e aske d t o cons t ruc t l i t t l e model s o f 
bamboo spl int s an d p l a s t i c ine , cam e t o th e conclusio n tha t th e inabilit y o f 
his Zambia n schoo l boy s an d hous e se rvan t s t o cons t ruc t c o r r e c t th re e 
dimensional model s coul d no t eas i l y b e at t r ibute d t o lac k o f manua l dexter i ty . 
We woul d a g r e e ; afte r seein g th e fil m To y Makin g i n Africa * (availabl e fro m 
P r o f e s s o r L . J . L e w i s , Univers i t y o f Londo n Insti tut e o f Education ) the r e ca n 
be n o doub t tha t boy s i n Cent ra l Afric a a t an y r a t e , hav e hig h manua l 
dex te r i ty . Th e Zambia n pupil s an d adult s recognize d th e th re e dimensionalit y 
of th e drawin g bu t d i s to r te d th e re la t iv e a r rangement s o f th e d ive r s e p a r t s . 
"Hence i t ma y wel l b e tha t th e subject s d o no t fai l t o se e dept h becaus e the y 
fail t o recogniz e th e dept h cue s a s such , bu t r a t h e r because , whils t lookin g 
at th e p i c t u r e s , the y r e s t r u c t u r e the m b y allocatin g l e s s e r importanc e t o 
depth cue s tha n t o othe r e l emen t s" . D r . Deregowsk i goe s o n t o sugges t tha t 
if thes e cue s a r e give n sufficien t prominenc e i n th e drawin g th e l e a r n e r pay s 
attention t o the m an d the y a r e take n int o accoun t thoug h th e object s i n questio n 
may b e nove l t o th e l e a r n e r . 

34-. Tw o fur the r indica tor s o f th e importanc e o f thi s aspec t o f dept h 
percept ion an d th e compensator y educationa l provis io n tha t ca n b e mad e wher e 
it i s des i r ab l e t o develo p th e sk i l l , com e fro m th e wor k o f Schwar t z an d 
of Dawson . P . A . Schwar t z develope d aptitud e t e s t s fo r us e i n developin g 
na t ions . I n th e cou r s e o f h i s wor k h e modifie d a  tes t cal le d Three-Dimensiona l 
Visualization t e s t int o th e Boxe s T e s t , de sc r ibe d i n a  pape r publishe d i n 
* Thi s show s model s o f t r a in s an d moto r vehic le s mad e b y boys , ou t o f 

bi ts o f w i r e . 
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1964. Th e perso n bein g teste d ha s t o visualiz e cube s draw n flattened  out , 
which i s closel y relate d t o th e readin g o f technica l diagrams , an d th e 
evidence fro m th e wor k Schwart z di d i n Malaw i suggest s tha t pictoria l 
perception mus t b e explicitl y taught . I n suppor t o f thi s notio n w e fin d th e 
evidence submitte d b y J . L . M. Dawso n i n a  doctora l thesi s (Oxfor d Universit y 
1963) that pupil s give n a  si x mont h trainin g perio d i n thre e dimensiona l 
perception improve d dramaticall y i n thei r abilit y t o 'read ' picture s o f thi s 
kind. 

35. T o su m up , i t i s generall y accepte d tha t environmenta l factor s 
including language , operatin g fro m th e earlies t yea r s , ma y retar d conceptua l 
development includin g spatia l abilities , vi s a  vi s Wester n 'norms' . 
For thi s reason , diagram s an d thre e dimensiona l technica l drawing s ar e no t 
understood. Bu t specia l trainin g i n spatia l perception , ma y remed y a 
situation whic h make s th e adaptatio n t o a  technologica l societ y difficult . 
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