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ABSTRACT 

The pl'I!:JSent study is aimed at undel'stllnding the role o[ 
medium of instl'uction in the developmfJl1t of' scientific concepts 
in high school students. A l'sndom sample (202) of high school 
passed (matriculate) st LJdents~ J'epresenting different types of 
mediuJlI of instcu~tions were selected fl'om Rawalpindi/Islamabad. 
Finally, the students belonging to Urdu mediuHI (92) Bnd English 
mediL181 (89) f-lcU8 selected for the analysis of the data. the 
levels of attainment of' scientific concepts were measured thl'ough 
n test developed rOl ' this PUl'pose. FOl' the analyses of the data 
t-test, Bnd ANOVA techniques wel'8 used. The findings of this 
stucl.v indicate that scientific conceptual c1ari ty of English 
medium stlldents is bettel' W3 compsl'ed to the Ul'du medium 
s tudents. This study also indicates that the students who have 
good ll1ark s in matI'i(! ~ have bettel' concept£lsl cla l'ity~ as compal'ed 
to thoso sttldents~ rolho have not g'ood mal·ks. Regarding the 
ps.rental eduC'sti(.lJ1) i t i s indicated by the study that tha 
students, r,those mother ' 5 edu cat ion is high, have better 
"~-~"I1t..~l';?ptlJs'l Chl1 it)'. Tlds is s'lSD indicated that bettel' socio 
economic backgl'oLmc.l does contribute in the conceptual clal'it)'. 
Overall these i 'acto rs does contl'ibut e in the con ceptual clarity. 



INTRODUCTION 

HILI _ I, j,'- ., 

loll In(. ."i_I,,] til Ill) IfinO of 

wllieh e>:t.ensive dr'plicat ion 

fit.n~ optil:s. bio' 'genE'tic5, compute 

dnrJ designing etc. ThE.< '/Jor'ld ~5 clearl'" 

hav{,:, nots i::Ind whal characterizE!<, 

this difft:'n~n("'" I)' twrc-Pf"l nat'Dns is essentially thE' level of their 

lrIJIOC1Cal pr'oqress. 

Srie<!Cl" ilrrlJ t-.nQ"1 ~ny tt" " 

blood st.t-<:?Fl:il l.' l{jdl~rr ivilj,zation and 

force for e! r-.rillm. C ~rQwth ~nt1 cJpve]opmen1. The fJO\l-,If?r" of 5cit"nce 

and Lec.iln.:.:luqy (he wcwJd and ifl,p<:Ir::ted 

ir,di vidlta 1 and col 1 t::.'C tivE' activit.y, Of. 

ccont)1Il (:, military and E:o>uucational. Thi.s 

~,cip.nti f J l pn __ 'gr ~.i or r r-f:,ceives impetus from variou s sources. One 

Ihajor source is" thr? education bei n g irnpc.~rted to chi ldren of .:my 

nation. By giving Ilroper edLLcation to the children t l,e 

lhe nation call be saved. 

futu r e of 

'" 1 ; 1 1 an envir'onment 

triggers off a S(:i8ntific and technologica l revcJlLltion wher"eby a 

bC:lsnd ~;e] ! 5l.!';.tai.ninq 58(T !:;;tr·LLct.Ltre is ~stDblishe~. For 



t. tI i ~'. 1:c ) , .. , (j I • ab '1.1 1:-dLtCnt.l.on bL' q~VE.'11 

fror-F'hll)~'1 r ')1) 

1 I dol<. ~r-'I.." J )l wr elnplJasis is liei '9 l.::u.d upcn scientific 

" o. .. ,J IlIdd~ i.I.[:. \..I It. Lhf::' qUd~ity n' 

~c ienci 1-.'1 1t~ ~. 1 11 .. It. l ~ Ii 1 "- .JUI'"" eciucallolk.l YSl811t 1 Dcks II ~.: • 'v 

Ij.,f~ ['.".1, .<: ty wLII (""oU! ational SYSt.l"lH :is geared to -ehe: 

sU\Jpr-e;:;~ir, 1 ~d! l . ..,ity. Jt r-evolvC"s at·e.,und the med:.J.f2val sy,tO!'" 

0:' le-.H'I·,.lqq l".', '· .. i .• AIJ these things and Oth8~ 

Concept of Educa l i.on 

eULILdtlon varies fn:"111 Ilation to nation and 

fn;'lfl cultun- 1..:.1 , Ii I:UFE- aec..aLlse "every concept~on o·f educat.lon .1'J 

<" ~llt· ide."";.L clf l.lfe and eVPlry ideal of Ij fi£' has i _ 

nu,1 " (U Hay"t, fhe Nell'Js, 1994) 

take ifltn the cultura.l aod 

either' fail to deliv[n the goods OF do 

tJo~.i.·t iv", ! c-tnll 'lll~'if'''ld of facilJ.ta i ing devrdopmt.-nt. Thp. genesis of 

from which it. 

~-'rl".\!lO:"J"': ",.lld r'C\I"I 1111; I,,!:" ·!.f'lpOI~tQcI ur e>:pol'''t0d 1 ikF..! r·:tl ~ 

No I',atir'n .f' r;rtrl-~~SS if it i!:3 not fr-ee t.o dr-;.velo~ .. dCccH'diny Lc: 

i 1: s n .. n I {I E c: ~r I gpniLis. The educatiolr whicll a coun·tr-y irr:par-ts 

must be in with the gOutS and 

olJj 'I '" ~ t ,,.\ I ~ e Lo be i.lchieved. A cil?s,1 ination in U",e ea!O.t 

2 



one 'faces till' 1f)1-<.:.I. Ultior LLllt .. ~Ll::ly, 

this is the llilE·~ .. lfli.\ t"O arC' fiKinq i.n PaYist,3n. 

Western influence on educati on in Pakistan 

[fur ,?dL,C 1, I' yst€'lh da l:es bc;lck t.o the rJays when the Elr i t:L~1 

1 Ius l.::l.nd. As an imperial~st gavernm~nt 

needl::d ell ed·_h.:: t )(1 ··>y~·tern that IfIQuld se!,"'VfJ their interests, f)ot 

their subj~··c.15. 

Ce.1 1'{ 

i,l~ i.e 1.[. LlS ['rl.'.\- I L s basl-~d 

n::~mn~,r! l of 

iduas, on '"" 

fol.lo;·jin~! t fE 5n'ff( ... dt"us with Ii·ttle change, if a.ny, for- the last 

IQUI' eil:', <"cit;"". Bil' ,':i.tlly,. i l:. is our own tlDin~)~ but 

nqLli'. 11 v t; ,1 e'II,\" 

th(':i r rn.!'lKil IJ. 

tic COl U.1 r'Q "111 <.:1111.01 Jqbal 

hostil.( Ly to any !;;st up not uf 

educa tion is th" process of 

critically ev~lIJ~ ~ng and effective ly transmitt1ng the cultu..-;:.l 

k.nowll::,Jcil~ ':;1nd j deels of a socJ..,o1 gr LlLII.J5 

InL'mbC?rs , i:.hl-"'reby "ecurino the continuity of coll ec tive li fe arId 

cultur-~. anu -lfsuring th~ir intelligent crealive 

rc'cnnstn.l(. of 'LOq r 1 S is ber:ause <-my halt grm"'i1 philosophy of tt-·:~ 

rapid will be urJdlJle i:.1-I 

t'1\'· pn.Jsen"l:. age. Only when thE: philosophy 

3 



edu(_ d t.,l Ul I 

o~ ur,' I_ I , . :i. ts 10rig conditioning 1:0 

ld 1 r' 'E'riorn of tho\.uJht but :It seem:;; 

! to:: n: 1 '-ct,inn 

it'S .lor '1r,I:i.cy, It rnani'fests itself i n thei l' notions Clbout 

Dr.itl.~ll II .... ;" .'-~ 'Ill, t':lflt',:1 icanisl!l, Fasci~;ln or- Communism that thE·j 1'-

c.itiz;:I·s E f 

0 (1Y- i:1t'i"itud, sl"lould not be uf col lision hut of c:o}labol' .. «tiun 

~1'11~fit. We cannot belittle the contribution of 

'.f" ~~tit:-, 11 V a n d tech!,'Hllogy. What we o ught to do is br.llig 

it: in hannc.ny '-.Jl. th Ol.l;~ Ol--In environment and heritag e . We JliL\~,t 

welcome ~_-,cienC t ·s, thei r quest 1' 01'" 

enVirOI'lITlE'n·t I'll tl,uLd: it, being at the cost D'f OUl'" own values. 

SCHOOLING IN PA~JISTAN 

c::t lhe time o f independence. inheri ted an 

education<.~l 5ysi-E:m j.nst,:d led a hundred years ear-li£?r- by colonia .. 

the indigenous Muslim !:."'>ystem v)hic:1I had set ved 

ttl\? countl"Y 'for- "Ha l'"ly e1ght hundred year-5 , beginning in the year 

711 A.U. 

The colonial system of education whic:h was pr-edominant 1 y 

the requirements of the colcmial Government 

4 



tx .... 'lined c .tvi1 of tl-

dlien to (hI:? As t_he sy= 'LeI?, 

provided 1 \: 11 suitable positions outsicle 

, cl·i.silll.lsionment to the youth of 

St.L 1 ., . ,. 
, t •• 

I, r "'1 C',( '115 sJnglc tt:.'achel~ and b'Jo-teactlE'r schools .:II" 10.' 

Lt-II r.l.mber D'f chl.ldn=n may be vel'-Y 5m2.ll bl.\'t schools 

) ! I 

,,·un U:"l ttll~ i.lol.!b1e shJ,ft system. 

IncJivldu,.j ·l heols I1fC:.~y hiJVE' Iltors th",n one educatiC"lnal lE?'1sJ.. 

A primal'), "c.)~O! ill have DrIly class i tD 5 a midd Ie school ,'. t 

have t: l.::\s~"e-s 1 tr t-J 1'1'" clnly class 6 Lo 8. (4 secondar"y (hiqh) 

6 to .10 or only classes 9 and 10. SOII1t" 

hi'~Jt-" s=:-hoc:ds( hird::-; SF?CDndary schools) may have the intermerJid e 

(schoc] edu~ation i n P~kistan~ 1977). 

[slamiyat~ Social studl.es~ Mathematics and scienc.(:: 

CUI"ric ulum is o"f'ficially stancJdr-di: ,:, d 

thr-otJghotJ ' t~;t,_ al't.hough some local var-lations ',I E 

per-missibl :if tlr. ' srhool Iri,~S l~eSOUF·ces . For- e>:amp le~ Engli!:5h i!3 

5 



',I t. ('!LI~tLJ 1 ~or )-

... "nu Ut3.Y fit ... , 

At tt ,( 

I: E-t from class 6 but schools mdy~ l'f they 

_otr -~UC t;;1 it a'~ .~n elective subje,:t fl'"ol1) class 1_ 
~ 

·"1 ' 

hli !:;.Il 

;et by t ht 1-." j, d 

1987 ) , 'ILl ' ,,1' 10, t h£::ol' e iu"'e hr-oadly 

"",uhj!';'c , , ;In rlnd l1t hei'" gr-oup. In 

" 
, 
'" • " " , , 

~I,II r·1 _:, t " a: t,"! qrnup there is ":01"" 

chuirr.- of J,..:' !: .tll r.ll"nt,~,> • 

I '_'! __ " selene!:"!, e 1 !:C: t:. ve 

/-' t'l,r"I/Il~CS 'fo!'" girls Dnly), Civics. P01~tlccl 

and Islafl:.l-Y ~t ",I' 

1..'1""), cnur s::~s .1 11 Illatric. 

I 1 , , 1,1 !J c,Lt-i.f~S a"t Pi:'\k.i.stan 

~~ctlODI'" ~" r.-lIuC:dtion, 

schools, both gov!::'1'" IHhf?!lt funded bLl t 

onl1 p r ivate Engl ish-medium schools. 

Islamabad tht~ I._~p.ital of Pakistan) the sitl.li--'ttion is ,":I. l most the 

Si-llf,P. Hi.:o'r Po al.~L' LIII"E.'!:;> t.ypes of sc:llotJl~~ 8}:i t. 

CONDIT ION OF SCIENCE EDUCATION AT SECONDARY LEVEL IN PAKISTAN 

is generally poor bill it 

f '~llYErl that science pducation In particl\la~ hi. S 

6 



';;F.' .. 'I!"'"c. hed B C r L 

i.lit!H n:-;>lev \f';cr: to the m'"es-,ent dc..y 

r"i~ccl-
" 

t 

,- ,·HII J tJiv, ~'> ii"LtJP 1.0 

" ri['""t\..'·lr.p -ttllnhing_ 

PFRFORMANr:E OF FNGI ISH r:ED I Ul'l SCHOOLS (SCI ENCE GROUP) 

pnglist, medl.dm schools: is tietti:'i'" 

t' .=III U p l'; -j, /,)( \ LIm bow ,it 5ti.."Itistical1y~ in 1~}84 ;;\nc! .l98'-;\, 

, , f r., BlIc<rds took the 

o hL:1'"" hdi Id 

til :'1 

Anntl,er'" 'C ,I J' r·i :iOIl of top PO=>J. tJ.Oi1S in .nter medl-a r-· 

that out of the total 1.12 

positions Fr,cJl.L~_1 li,E'dil.lfll students secLir-ed 75 positions. 

n,.l'·j aJ c:. r ) c. tact that the majo r ity of stu dents "'ho opt fc r 

arr~ those ",ho later pUr-Sll~ studle~ 

college and Urll. 'I; r ~ ty level. 

7 



I • .i , , l:.',jLlcatiw. , I, c· <., I i. ,_, t ."<.,, 

~,_,n;>fL1 .. 1)" ". 
serl u' • '" I. '" ',1,. P'!I len ion un/' )rtl,tf1. tely no "-EI"" .LGllS 

",t ::, r c: .{ ..... , I 

" '-:·L far tD ~E'£ .. h1.'!: , ~lfl p( uld ~i;, ; r. 

'>' 1 ., r I;". I' d l~' tt.i~ 10-1135 , 1 .. - "a ill dt'j v1ng f }F"i ~ 

~~'0t i 1. ,(J i , 
" ud,. 

CONCEPTS 

I ('II t • ,)' t n de;", 1 \o'Ji t.h LIlt: ifILlI' 11J. WI-'" rL~tl?nO)' is~ 1..,\ , 

(;'VI:',-'Y ~ I ~I I L 

Qur l.nllllE:" .... ;\ Lt. 

un 

I 

compr1<:",f'cI 

(8c.Jur nt=. '. 1\ I .... 

,q eord",,:- to it. Other-wise we I-Iul\lrl have to tredt 

), r tpn2(j aF.. tHliqLlI2. \.>.h wou l d alwdYs be tied 't.!:" 

L 1 f , 

) 

f Etir,'U.l.l. Our 

relc:;iLl.onships amung 

Lr i oJ=. , and ,it:dly, 4.1'7 6). 

The concept of concept 

Cun( I; t. 1 

Thn d""f lll! lion {" '-I bE" 

stimuli ~n~ p I ,"~C:-i"rI in 

e>!p.:.~nded upon. A c,:.~t.eClol"'Y is a 

i.\cconling to some !:.imilarities. A concept 

.l.5 sorrl~tlullfJ Ii a per-son' 5 head that allows t1im ·to place stimuli 

in C:II~ out categor-y (Angli n, 1977). T hLls~ the category 

cunsist.!:, (iT the stimuli in the outside wOI~ld and the concept of 

inforlllntiof, in IIIi i/1(J1··Y. A cat.egor-y is distinct from a concept. 

The L.t 1< ::I, t so might include mLlch Illt.JrE! knOl,'ledge than t.h, t 

B 



·:.1.111[ 1 Y 

p:.'f _ r IU.::IY 

~n=tances 

includr:: 

(Anglin, 1977)_ 

tJ If:! t 

l ... r8sr:,~r" h~o. t .. , evo utlol'':wy a.ncestt).', t=tc, as well ilS t·i.,; 

i..'ilrl.'LiUil tlJL--,. ru' 1...!, ·,r •• It sl,ct.lld be nlJb~Ll thdl -C"L)JlCept iz:. qtt .... 

. .;or m oJ tIt 

llF/U;H ... ct, l,,), 

·L~t-~n u~ I end \~J ~h 

(Flavell , 

bjomt. times conr::E"'r>1: is used ~~ynt:JllyrnoLl ly vLi.t] 

'word' In developmenti'~l psychology. 'c:::oncerl-

i L I,l:"l,,"t .II~~~ .~ 'c·,· i·o t"I.0!er· to a comp~tcncy ur- an ability to .1 

sPiroe ?-SO,E [ <.j.;. rhu .... , d child ib"a d to h~ve the ;.:oncept clf 

j (.Ir,~>t:r\i, t1 J,' .,5:' i;,c:lll".:.ion nr tl-ans~ti.vity· (Far·ah all! 

~:o!;o' lyrr • .t>:;iJ2). rheso l':OI1{..cp!.s really rt:?Ter to an ability LO 

nlanJpuL:"e lot! r:r f,;'Itinn but can be> seen as; r-eflectj.nq 

l-t.~pn·sej,t, ti":J, , cd.':\ ct.d:.ecJory (H.ll"fonJ, 19A2) _ In daily lifE~ .. 

'c.nnc.epl.' .I.'j:, r·F ." U!:'.€o'(j Lo I'""efr.;>)'"" tn i1r .i.dea~ 'Today 

'This pn:!sent ,:.0!1'I8 stc:.rt.l :L1111 neH concepts l.n f ashion ~ , • 

i-;I hi' :..lli.:tnt concept Yl-"!ars <..~hei.;'d t fits ll.m':.'·. 

Finnl y, tt· 't i ~ d distinction 1m tween identity concepts 

""nu kind l:fJncep ~s (rl·.l'"k~ 1983; Anglin. 1977). Ident.it·/ concepts 

[Jt·;>l'"tHin tn tnf...· ... ;0' d)! iljpc t st.;'en at d .. vf·ferl;mt anqles~ ol'"".ixmtatio(,s 

identity concfo'lJt 

the same object 

h~s an identit~ concept of t,i5 dug 

the SPdLQ sl1Lttt.le 'Cf.) lumbi,:..' . An 

s IHo-ce~.sary to place differt:O>r,t imp .... f::'ssiolls of 

Lnto one category. Kind concepts place at least 

two distinct inclivi iUC1l things into one category. Thus 1 a dog c.lrtd 

~, cal ~.,I'""e t'lsi.anc£ of th~ kind concept animal, and a ~5pider' and 

",j shark ""I'"l~ ~11S·Lc.1JI(,~·~. of plredatol~_ 

TYPES OF CONCEPT 

Concepts can top divided into a number of types. HOl"Jever, 

there is no uni\'E'r!;:.,,""Ill y I'""ecognised taxonomy. Perhaps there neve.!'" 

Itdll bf:>_ Cuncepts i;.' I·r~ like people in t h is sense. People c!O\n be 

categoris~d ill mar,y ditfe~ent ways (ta l l/short, educated/not 

(",dLte: a terJ ~ intel-est ir(ql11nin tel'"esting, blonde/redhead/other-), <:\lld 

9 



Obj ec t and Even t 

.loll 

1_.1" ~\ givEo'rl 0c:t:asiull rlepE-dtis on our purposes. 

teqorie:.; (,.)/' r oncepts. 

<- JlhE 1.I""Ii 19 lOpr ',~rji. 

11\ ... " Jill':;') Y E ;.: amp 1 {-?s plclllet l 

and virus. Event concepts 

pt=," ·,,",,.in lo \..1. .• "rhE' r~pre~~nt a particular ClAG~ or sequenre of 

hour holidrW. qeoloqlc~l 

t.~by c.nci running. Some t.'vent 

age, ljfeLlIiIf. ... 

ca tegcw ies ar'E 

,cri ts~ becaus8 +hey const.1 tut.e a more or less 

-r':r:::-rI seqLIPfll'E' Ij-f c--·/··nls. Dbject t.:oncepls havf'? lJt2en o,:;tLldied much 

nl··.II~ than- (, ',-1' I I_f.. tEo. 

Eight Parts o f Speectl 

lnto E'.1ght verb~ 

rronoun, f'r-epositi,on, cOnJLm,·tl.on and article. 

I' l"i;\fl L .. 

Concrete and Abstrac~ 

T h is di U H .. f 

tt 11.1 t.hese warde. lahi':'l tI! ffer£?nt 

pr~' of r~,l Joti'Jt? pot;' tjn'l pIT" 

is L. HJlr-JrI hy sevE:ral 11i.1IiH."S: s.illlple/colllpl~x. 

non -verbal /vel' boll 11d perceptual/abstract (Co,en, 1983). It i<; 

pr.-rhilps be-lter C!'lls.uIt-:,rt.'d a continLium than a dic.hutomy. Concr-ete 

concepts .:.\1'""1-.) "EWy r:,lo"'.ely tied to OLIr" pel'"cept.ions. they et!'''ise 

from direct ~l:P~ erlc~. E~dmples are red~ l.l~ie. tre~ and dog. 

l.J ttle abs1"rc:lC tlOn.L r,el",ded to form them and their instances can 

uo;,uC;t l] Y 

to so 

be rl:!atl i I ~. 

pin down, 

v.r !Iiilised. AlsEotr-act c oncepts ar-e much 

because they are largely divorced 

ht'irder 

'from 

E:.->lperienct~. Iheir LomponenL fedtLlres may be quit.e ObSC I..lI'-E.' and 

vin-iab le ·to dif'fert:::nL peop l e. Some e>:amples are jl..tstice, freedom, 

genius. ar-t, tr 11th, Wl-:'<;tuty, anrl representation • 

.1.0 



~r~ uften built up fr-om lcmplex concep l s 

(Cohen 1 ,9[r.::;) 

of n: Lj. Ii r-I:;'s the knowledge cd COfliponent conceDts, 

lIt" social concept, the rule of law~ will of 

h uf vJhir I, .is j tself C:\ concept. 

1 ,\,j',"l-?U, f:,;;:~l''y ,Cill ,. ';-;;uqlil CQ(1!_.t"pls arE: qui te- etbstr-i..-I(::t, whicl, i e 

ope ret~S">C)n t.o!hy 

r,IC:llhe1n,,, Lie s ~ -i" c·, 

(Skemp~ :l97') 

1 ,:\f,qual]'::;'. 

;-/:I?olplars. 

",tl 

,!) 

>till f j.nd 5L,rhE' 

-,\\F),J 1 t-.!, .15 bclSt'd 

hard 

on ~ 

to 1 earr,. 

pl'-oq' essive 

The subj ec t o'f 

accumula t~on 

concept. Studl?n t.s It'Jho cJo not 

lost as a r-E'sult 

concepts can only really 

needed ·to bDth de'f Ine them and prt""sen t 

4oJel 1-defined and Ill-defined 

that all 

and molE'cu~p 1 [ 

clear set cd defi:ling "featLl('"!?S 

Iw.'r-e of 

\ lei" i.ned rnnr:ppts ] ad, c 1 E'<'3r--c.ut 

is al tistic style, One IndY group 

de·f ird.119 

a sel of 

p~intings into A c&rt~in category without b~ino Rhle to state any 

Many concepts used in everyday 

J. fe CIne! 

defined. 

il]-de'fill~ J, ~'Jilile many 

Ar tifici a l and Natural 

acquired in well 

An ar·tj 'ficial concept is ronstructed for a psr-ticular use~ 

l.lsua 11 Y ~xp~rjment. One may experiment with artificial 

t"oncl:::opts tCJ stLldy IjE' ll::'c'u"'ninl] of concepts that subjects have no 

thdt can be clesian~~d to 

N<~lul"'a] concE'r' t are ex~stA n g ones thi"'t r>eople in a g.i,vf.m 

1:1 



':1..11 tLtr~ .... l·' I" li-ucted arId us~. chail ~ 

I·t·~rson, :0 tC"l (" , t(· 'ld ard doq _ Some are fIlor" natural than others, 

howevpy" t.vidc-n' e thut wn are strongly pre-disposed to 

~'- u~;e 01 nur eVQlutiona.ry histol··Y. and such 

l~\ lll~ 1. 

Conj unctive and D~sJutlctive 

p.::r·l 11:.':1\1 \1 

l'dVE- i tit E'f~ 

I" Gnc..:.c:~p ts 

c.onc.:epts two Dr 

~!. tll.·(~o::: I j bfo:.": 1r e>:amp1e 01 ;'f'angle~ i:t stimu lus IfIlIst 

ide' 

~ \ I' (' C·, 

'1nd be d closed figure. 

Lhe,- thA.n ,?nd. To be 10111 

and be a closeu 

b ts, .. d on or rather' t.han ana 

D~sJunctive concepts 

a st:1loulus 

figure. Disjurlctive 

To be an e;,:E .... np1ar , a 

mCt'1 ts s€pm odd, and indeed art: qLli te scarce 

ir, lhe re<~l ",/nl'l I. jJsjunctivE:> Loncepts ar-e !.arder to learn. 

Categorisation of Concepts According to S timul u s Domai n 

PC>ClI ~e can al~o cai:.egor-ise concepts i.1ccording tll d,e 

st.il1H.l1L1s do.(,ain !hl y _om~ fj~om ~Cohen. l?tU). So~ we havf' pPI'""san 

conc. I:"~pts (:... trC-I I'" E-.ister-, vater), sciEmt~f ic t:oncepts (ion, 

epti.le, gr-.viLYj .t.-,llitar-ian state), lega l concl?pts (tor-t, 

'ontr-~cl~ drunk dI'"Jv~r ) , mathpm~tica1 concepts (prime number- , 

1 imi.·t~ SqLli,'U-t:? 1"01.1'1), !::;tc. Obviously a given concept can be pl.,.,\c ed 

Difterpn~ rtol0ains are likely to differ- in ~he propor-tion rf 

I.-Ie I1-dQ f np.l an! l. 1 I -drf j ned concepts and abstr-ac t and cOllcrete 

ones. The ~,-lc:t':\l ,r:.1.ences, ,:\rt and law tend t.o have many Jh OI'""E 

1 11-de'f1ned OI·iE'';.' il,c'lil dn physics or lnathematics. Ma thematics has 

mor£-" abst l-".t(-:t orte~:. ill.om "I t"t. 

12 



SCHEMATA 

.:: L;' •.• tl.\,. . :::khr-!fHata are VPt°'l closely ~-el<:."'t:ed Lv 

I t-";r;ct--'pt '.c,. , t iF v'anue natioTl, l--Jhl{ h used 

THE RELATIONSHIP BETWEEN CONCEPTS AND SCHEMATA 

i.'l.j~ed mdny similarities concepts and 

schemata. DI)lh dl' menta 1 r-e p no:'sen tation Llsed to cat e oor..l.8!:O 

=,tjn-,ul.1 r.n' Ilon-i.n5tanc8S of some catE'go r·y. Their-

and bot h conc£::!pt.s and schemat ,;. 

ng in -fonn.:\ Lion fro m .-:\ctual instt~ncJ2s. 

qUE-siion ,i", yUJ_tlo.- Lomp Le>: ;,;:nd ' t_ 

has seVEr:,:. depen d on hOl--J the two tel'-ms 81':-

def int-?d <:Ind , _i?tH''y of caL~gDry represent.alien ddopterl. On!;" 

reI,:;..tr:·d concept!'" .. 

Thus thl"') 

:.. .• i n-::l,"Ited in a certain way. The eatinq out 

i;H ld 

th~ bilt. 8~' on~ definition, the compont~nt c{",nc!?pts must 

be related Dr t.i me for t he s tructure to be a schelili;. 

(Mandler , 1979) • rhus, class inclus ion ta>:onomy by th.l.s 

definit~oll .... J(Julcl not be a schema. 

ThtJ .ji. t . . llif.:r enl abovr-! IlilS some ·f laws. eacn 

component co!-·rer .• t n-f iii schema Cdr! also be c(Hlsiuer"f2d a schema hy 

the defin i t ion. ThLl:~~ eyt:~s can be consi d ered ."" s c hema consisting 

o f sue h compon£'nt concepts as pupil~ 

same token~ se hem8. ta s u e h face and 

concepts Wl lE ,1 lta,.-y _,roe ):.oart of larger 

ir i.s~ E.'yelid 

be 

conceptual 

etc . By t.he 

consider<=: .... d 

str-uctLlres . 

Thus, face ! .-111 lJl-:- Sf0)81'l ~1.S a component of the;; body schema and i.s 

·t hus a concept . 



q.i V'=:!11 

,. 
,.. .• 1 !. ,j:' . ."1_". , , " 

\-., "I t- to do I-ri. th i. t. 

that a 

LuncepL 

SOME \.I-1A,(S HJ ItJHICH cmJCEPTS ARE ACOUIRED 

C( 'IlL c-' J r I" I-jui n?(~ in l..1.rt.unlstance', and 

Lhey ,I •• (" , II t -I' '. 1 \- . , (~ffipJel.jcy. Concep t s learnll1g can h e divided 

, lite. I r," .-;'(J " f 1-. 
" 

·:crt!!!j;:.O's :It,d t~um W~H ds ( f·hlsuh€o'1 , 1.768 ). 

f:oni::f.:p"t'::: t.dL.lg h t". ill the classroom ItJith 

Acqusl tion Frolll 1,-.5 Lances 

;lL"" hr-,",,,n t.,le one most stuLl:ied in 1 a b oratol'"ies. 

anE n2peated 1 y enCDun t.er-ed , oLlr minth-. 

bE' a i t.UI ,f_1 o pi. 1·,:l.llg out sinlilarl~ies between tl1em and 

r Inning ,-- tlr-,f.'[-pt3 'rhus, the ,"'el:eated e->:per-ience of 

••. 1 I · dd to ,';11i internal ('"efln~"sent;::~t~cn of t.hem or 

• p " 
., . ~, I n "-,' Hi)!" '-asps t· 111, Te " l -,t It-f~~ ro'f' cer- , 21 i 1" , 

timu J " -:\ r 1-" 00 - , 
0..). "l.'::H:S ",_C' our sense=-: • ha t absl r ,,\ . j un ,.,,2£:.nIS 

t:i(,plar-s 0'( =.i:.ar and cloul1 are so pcr-ceptually 

salient and ~rt rl,L1 ~r~n t f~om jl lst clbout evev'ything else that we 

gr-eat ease. In other- cases, 

ol,uc h e1fl1r-1. b~,'· Ijeech~r!. Mi..'\ny scienti1;ic cdnc ept.s ~ SLICh ""s gJ'-av.i.-Ly, 

t"onk many y,:·,;-ws -to .ab5t.ract 'i'('om eNperience . 

ACQU ISITION THROUGH LANGUAGE 

The po!.:',seSSiOfJ of language greatly aids concept lear-ning , 

Indeed, gl" OW older they a c qu i r-e concepts mOl~e and 

mor-I'? thY-QLllJ~1 wL;r'd~~ (AusubDl~ 1968; Klausmeier- e t al~ 1 974) . The 

many (S tones, 1984) . F il'"5·t of 

a ll, as tr!ent.l.rmed e<u~l ier-, impor-t.ant concept s ah'5tracted by gr-e.:.\+ 
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t h inkers c-?m PP j-"pidly LOllununiLdled' to peL/pIE? thr'oLlCJI~ words. As 

Lhl~ ~,,:pf:'r i'-'III e::.. <11,'1 .... t.d.litit='s that lead to such abstraction would 

be beyond thD~P f(,)st people, such concerts WQulcJ otherwise no1 

Q'f cnfl,:c"I' 

rhi! dl'l~ ,"::UOI 

larlgL\~IJP. 

(974) • 

',. " )r cd"flbly 

II. ,:,pt.~ ,dl) 

SWInE;:' d~s;::i~j .. It • 

Io'JOIlld 

01")11 

I JavE." JPr~n 

reC:11 1 y be· 

philosophy 

at qUI rc·d 

1 l:<..; 1"1) 8U 

<lr!y"Jay. 

'I:hr\-)ug h 

11~~Lory, 

rnaJ n lyon ~'Jdn1s r) leach Lor Icepts, because pen:-.ep·U.h 1 e instance:: 

do nrJt e::i~,t ur dn~ too d.iff~cL\lt t.o ac t.ually pno-scmt (d e Sil v':l ~ 

197'7). A teachL'[' C<.Hl alsu use l i:'\ngLlaqe to emphasise a concept's 

nef irling fe-atur·i:>'.> ~ which may i mprove learn ing. E>:tl:O'nsi VI? 

literalu"-t;; dOC:UI'Jt~r,t'S research on t he 'acquired di st inc tivl:mess of 

r:ucs' phenom(, nnr • Below, various ways of teac h i n g concepts 

thr'ough words art.~ de5Cr".lbed. 

Definitions 

from ur al ~I Ll~ct.io!,c.f y 

definit~on. ItlJ~.L, l..'\ 5 ,andard c la~SI"cmm m"?thod :tS to a~ve 

defirritJull and L,flt !.II'" more f"xempl"H'"s. A dictionary .. Iil l reveal 

that a cth-u;fIQ"iOII i a rnd IJt thr'ead-shaped body that E?}:ists in a 

Studi:.~s 

roncepts from 

~97tt). 

,,,'-(",.It:~ the IJPne~-j. Li.\ngudge thus al l ows a persun 

i ndE·etJ sugyest that lear-n ers 

defillitions (Johnson and Stratton, 

r-eadily ac q uir-e 

.t966) when they 

is just 

of th! ~Hl)wledg\:? contai n ed in a concept (Wick l.eg ren, 

15 



Syn ony ms 

Tlll"~ i. C <':II \ II 'I C ,j' pr'ov idt:o sume synonyms "lid wi 1 ,l tlope th~t the 

lt~!.1I-rH:C<j Le-, 

{j .t;t.icmi\r <' 

~!·,d 1101 n", " 
; It'>m. Inrlpt-'u 

~ l~ < 
, tr , 
< , 
Ll ct 

~, t flto'lo"j word s Wectfl.Lny irolO lllem. Indeed 

t. Iy un tt·us nl~thod, giV.lntJ <.1 !-::-!:;;'\; 

,I I 1.-.1 1 .:>; lr'act d. certaill viOI,·d =. 

of sy' ,onymc;, 

Illto'dlling from 

_I ..Iri~s G·ften rely an thi~ ,nettlod, giving a set 

ext~dcl a certain word's 

Learning From COl"lte>: ts in vJhich a Concept· s Label Appears 

Te,.icilfH 1 W"fI:tOlll ·~'c.on'dr.€.'nd , .. ide r-eadi.n4J to e>:tel1d vocabulary. 

incJut:.t.= 

'f n.un ·the.i. r can Le>: L. 

Though .:'\ CO'lI":· t.'vl HI:../ we "icquil""ed i'roHI a ~·;inglf:' conte>:t, i t l.:: 

usually best. to giVE sever.;. .. l. Just one may not be enough to 

ensure ilbstl' i.."ic. tion. ~Jernpr and Kaplan (1950) 

person 5 ab,l~ty 

~'Ji t hac)<='. 

t.J dcquir-e word meanings " r-om con te>: t if:lprove~ 

Ver-bally PrEsented E>:emplars 

A ~ludy and Stratton (1966) J..llustrates this 

method~ ' .. h.ich jnvnlvc-s presenting e>:empl"n's in the form of words. 

1 hey g<:lve verbdl exemplar- o·r certain concepts and 

a~ked them 1'0 pra~~ipe applying the right word to exemplars. 

INDIVIDUAL DIFFERENCES 

from phy". ic:.::11 

he.tyh , " " 1· health~ Lo 

16 



~I'ldividua] eli f ferences a.ffect concept 

lr2i."11"nJ.l'llj. SOUIt:' ".II~j ,bles :;llch as ;"1ge, intE'lligence, e>~p£.>r- t i5e 8nd 

These may iiidfecl: what ,-(mt..;e~t.s arf:'! actually 

c:ategor ies .H-c.! 

r F.::'pr-".J!6en t.ed, ':'11'11..1 \",het e the borders u'J 

E'i:ample. MoLi'h:;lion can df'fect. the 

ui I , -udent d~lrJ lhl2 time sIJ8n ~ in trying to lean, 

Cognitive Styl e 

aener-al way l.r wh ic h a persall 

st.n.ict.L\I"eS ';;\I,d U':;;lic"~:i .l.rl·fo rmati on. Each pe rson prede J'" s ce l'" tain ways 

of organi sing dQl~. A cDonitive style is net. an abil ity . the 

]3.tt .. ~r- is a Ci?'I'i:lCI.:;'i', or 2; power- to do ~:;,.onH:? task at lfI a>: ,imum 

ro!ffor-t (I'less.lck, 1971..,). A styl",! is a prefen"ed WRy in wh i(.h <-"\ 

pf~r-son rjoe~.:. a \',:\sl- 010 t hi!3 power to act.ual! y do it. r'~esearch on 

these st:fle~-;. h,;:H,,' '1gested lh.::.t. they affet:t many Areas o 'f liff-!. 

For instanr:f?, people tf.--nd to choose occupations and 

study t hat ~re cons;:i stent wi th their- s tyles (l'1esslck, 1976). The 

followi.ng an~ SOIIl ('" r.og l'1i..t.ive 

1l?arninQ. 

styl e s t hat. seem t o a·ffect concept 

F ie ld Dependence and Indepen dence 

Field-fJ0pendt::nL (FD) persons alre much af f~ctt::!d by conte>:t by 

·t he f ield Fie ld -iJ1 deperldent (F r ) 
stimulus its persons 

con l ex t. 

".'II'"e mL\ch 

They dre 

s·timulL\s ~.p pear-s in. 

bl-~tt • .:!r at separatl.ng 

mo r- e li kely t o u s e lhEir o wn i r-ames c,'f 

J"efe-rence. They own str-Llctu r e on matel"ia l to be 

le,:,r-ned r-~lthLr- t'lZlIl ilcceptJ, rr g SO IUPClne else's. 

Breadth o f Categorisation 

wi'll, t.:: a tt?I]Cr-~ Zi:I U or I l.end 

17 



LI.·I'S~' L~lllll 

c~teqUt .f~~. 

U'~' 

Lb. 

'i' '1+E:'(cdise, 

", y cH'~ prone 

tu Ln:.ad 

ot oVEr-inclusion 

Are prone t.L· fO'1 tTl!"£" of ul'.der -

inc J US1.on. 

mnr . 

I,! 

, 
u. 

'1'"1;1 • .1 r.,ti.:m training with non'~x!;?mpli:.'lrs when 

~'I1C~! pt" d'id thoSE.' wi LJl d Ilc:\r'fww bl'-eadth may 

... ider r-angt'? of ~>:enq:Jl .. H-~. 

Con c eptual D1 f fe ren tiation 

Th~s !~ty~e I~ F~~dily observed in free-sort tMsks. People 

high on i t tpnd to u~;e many different bases for ctltegor-izat l Cln 

and those low nIl l'! mRny f(;·wel .... In essE!nce~ 

they wjll a:rc::>pt d: !':,.imilal· (Gardner~ 1953). 

Scanning 

This style -~i~r's to the "Jay humans 

they di 'f'f!? !," in what 

focus at tent.ion on 

stimuli. PE·ople tnJI un it howE) a s harp focus of attE-ntion. They 

to 12'asily 'foCLlS o n 

rtILIS', thev dl'"!·j thuuqht to have 

'.J.lv.td l~}:per)""nce 

detail. 

.:: r !O'timull., 

Reflec t i on /Impulsiveness 

!Sti mul i and resist di s trac t ions. 

f.I. wider span of aWBt"EmeSS, more 

Clnd to be- more con cel-nerJ Hi t r-, 

This ~. ty l l? rei'pJ"':; to the speed of formulating hypo t hes-.es and 

pr o c ess ing in'form~t 0.:. Iln~ulsive pm rson s do so quickly withou t 

muctl thuuUh·. of·t~r~r g the first hypothesis t hat camps to mind in 

1. j~:-I,tl.-ftCdL'an par-ild.J.gm. neflective persons take more 

t.im~, <:111(: 'I' '/ ":['[1,,1+'" a var-l.ety o f hypot he~~e= before responding. 

CONCEPT AND SCHEl'll'\ DEVELOPI'1ENT 

rrrily develop. 
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l' lue IN th t-t;q.H-.. , 1I~, ... _ 1·.' .:ttid thus a p£!rson's clbi l :ity to deal with 

CONCEPT DEVELOPMEtJT I N GENERAL 

Dt:.·velopwL·n1" r:d H C} (".lit: Cur'cept.s 

A v.:::r:i.s-1y e,f 1_:'""t>l.P5~eS may be involved in development of one 

concept (Homa et ijl, 1979) _ Discrimination and generalization are 

c 'e,H"ly two. {\ C('fI'_f'I't. mdY become nar .... ower as non-in!.':;tanc£os 

<"","£0 encounter"ed u b:"tlader and more deta .l. led as more e>:emplars 

are encounier-etJ i.-tr1l1 ':1 iJerscn generalises to them , 

DevelopmEmL o'f A COflC".eptu a l Slruc ture 

A conceptual stnlcture such as a taxon omy also may develop . 

This evolution can uccur in a number o'f ways. Concepts can be 

~(I~ed or delpted~ l,~~qting ones combined or bro k e n up , at t r i butes 

added La corH:~pt5 ~ ~md new relations between them establl.shed 

The over' itll patt.e! n of re licl tions in the s tructur-e can <::\lter-

r-adically as tht...,. learner- acqu:i.r-I?s knowledge af principles behl.n d 

tl.r" sb-ucl'II1'""f;:' ("Hid ll'.~rns vp r y dhslract r"elations. Such evolution 

is very impar- tdO t i n e ducation. S tudents are continuall y 

orQanisi. ng and re-organising conceptual structures. 

CO NCEPT DEVELOPMENI IN CHILDREN 

A child hel!:> the basic developmental task of acquiring 

concepts needf:-~d to. make sense of the world and learning it,s 

culture's labels rClr .important concepts (8igel,1 983) . Children 

dre more likely t u learn conc e pts from words and their e xis ting 

conceptual s t ructure> <'IS they get older. A lso , children get bet ter 

'""t acqu.l.ring "lord j{,pi1l1i ngs from conte>: t s ';\nd their power to test 

1 9 7 9 ). ALtsubel 

r.ites the IjC',ll;?t 11 I: L.'nd of progress10n from more dlffuse, ill-

cf;<'fjnet! CC;1::i-!r,t C. tu IM.)!'"e specific ones • 
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l,nngu,:\t::f' Dpyploplt: ' Ill And ConcepL LJeve.l0pfllPnt 

ThE rmll l:? o· language development i£i. qui te well mapped. The 

first. ¥!or·d gt"ner-a 11 y appear-s at dbout the age of one year. The 

early ymtr!s "lYI·1Ci-dly refer to objects with which the chilLI 

ft'""equent.ly i.ni:et-,:I!.' S (Anglin,lY77). These include propf::-r name!:-~, 

wr.rM that r~fer to interaction Wltj·. adults. by 

the age oi 18 obJec,ts, SLlch as animals and people. By the BeJE' o·f 

the c!u.ld knows as average of 50 words. 

utter-anees (e.y. 'flO eat') typically appear- at about the age of 

two, and the child' 5 vocabulary gr-o"JS i.olmensely from there. By 

the age of ·four ur f.lve, the child is speaking in gr-ammat.l.cal 

sentences and by he age of si}: knows an estimated 14,000 "Jor·ds 

(Clark, 1983). 

A major i!':"': a· is the re] ation between language development. 

and concept development. The issue can be "framed as two o()posing 

questions. Does \.!,e ..:hild learn concepts first and t hen 1 atel· 

learn to attac.h words to them or, are concepts for·med when a 

chi ld trie'"> to attach meanings to newly-encountered vmr-ds 

(Kuczaj., 198.2). Put another ~~ay, is the concept system bL!ilt {roo· 

wClnJs or is tl,e wL,r-d system built from concepts? 

It seems lH ly that the answer I ies some\·Jh~re in tl1e 

middle. ConL.epb~ Cdn be acquired ·rrom war-ds and words may be 

attached to existing concepts (Kuczaj, 1982). 

The onset of langLlage intr-oduces a major- change in concept 

develc:J prnt-m"t (Au sqbe l, .1.968~ Sigel .• 1~783) . Tile ctd l d has more ways. 

of clcquiring Loncepts. Markman (1984) suggests some further ways 

~ rl which a child's knowledge of language can help it learn new 

conrepts. She argues tt1at cl,i ldren generall y know that wor-ds 

refl?r to categorH:'''S o·f stimuli and, so, \\lhen they hear a new "lOrd 

they look for a category. 

Mad'IOAr, I. 1 t)O't ) 

also h,," 1 p"". c~ i.ILir I 

fLll,-ther a~-gLIl:~'E:i that knowledq£J of 

-quire taxonomical rl~lat\un~ d L wclll. 
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LANGUAGE AND THOUGHT 

''''',(]evpi' 
not her 

',J/OWf-. 

'-;0 for 
qr6.fflmCir 

,':<.5 its 
.l,n one language also knows- it 
substance ~s canc.erned~ If he 

,~,,_tnrID't., t,owl,?wifr, speak another lanau~ger 01'- unde-rstdnd 
ill;~se:> ''1t/'"' ,spe<_~k it, this is because of t/1e differc?ncl:! 
/" wun}' and thei,.- formations which is accidentc:<l to 

I!r -:-tmm6 r 
Anoll, lhirteenth century. 

not !;,):is t i.n a vacuum. It sel~ve!5 and is 

made. Because it is used 

l."'e'f~~ l.ts S t.Tucture and func t.lon must 

these idei::.\!:. BeLdl.l5f'· it must be spoken and understood easi 1 y and 

ufficiently, its <~tructur~ and function force to stay wit h i n the 

lin'J,ts iUl[.lfl=-.:::,.r! r,;, pl·~t::Ipl e' 5 processing capac i t ies. Bf?cau~e it is 

used social and cultural 

<;t,ruc' f' dnd function E.tl~e molded by these 

well yet Dnce peuplt::' h ave lec:u~ned how to use U\n(juage, it ~Jield s 

a pO~H:'r- of '- ts f,wn. I t aids t he!u in thin king e\bout some ideas and 

in lh .nki.ng abouL oUlers. r l mold'? many ,",,=,pects ")f 

their dail y ~ffairs. 

UNIVERSALS AND RELATIVITY 

these forces h ave been r ecognized and taken 

up within two fields of study, l i nguistic universa l s and 

llnguist ir r~lalivity. If languages are molded i n p a r t by the 

Ldeas, pr-or~ssing cdpacities~ and socia l facto r s a ll peo p le have 

in common , 'I. h r.oy snoul d havp cprt.ain feature s in common- l inguist ic 

uni versal 5, S.lnLt-' I ,, ~(JP 1 Po need to re 'f er- to obj ec ts, every language 
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'..I' .,\.' lilt,! malden hy 

!"If thnught., technoloGY, 

~\liii ais!) th.o.t differ fr'om lanqlJag~ to language. In 

i.L 1 ~ lanquag(·!5 molrJ people c- jdei.. .. s allG 

culture. h~ f; !anqu~lf.Jt::.>-5peci·J·ic feature':..; ,hould lead people IolilO 

speak cJiffp.nmt 1,:iI"[.lua~le<; to think differl?ntly. This is known as 

linqu.i.~tic r" plC\ti-l .,y. 

WHORF'S HYPOTHESIS 

?)l tholHJh l:lrtgllist.ic: I'""eiativity WelS proposed in the 

~iQllteenth cent~ltY by Johann Herder and later 1'""E!'fined by t.>Jilhelm 

von Humboldi ~nd ~fj lard Sapir, it is most closely B5sociated ~n 

the twenlieth cen1_Il'"V IfJi th Benj amin Lee Wharf. Wharf c: laims that 

1 anguage J '1f I uenct .. )S Lhe ver y way people pI::: I'""c.l:.oi Vf" and organizE' tIlE' 

.r. Id ,-'I'·OI..In, t/lI-:Ii\. 

language and thou9h1 

Loglc, 

relativJ.ty wit.hout 

h' i.}! c. described abol.lt 

would not let 

at th~ samE~ time 

the n~latlon betwE'PI 

eXCimille 

eNarnining 

lif1guist~c 

linguistic 

univerSAls. In!agirlB how people would describe ttlree s llirts. They 

vJould probably st.r~ss their dif"fel'""ences. Dif·fel"ences can only be 

w:i th r'PSPL'c.t to constancies. The same goes for 

languages. In shcrt, linguistic relativ ity presupposes lingui~ti c 

universals. 
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Lingll.i.sLic ti • .'l'l'""!::>dl!-.'i. though (yf roncel~n "for centLlries, have 

recell t 1 Y "E'en t 

flh'l. ' , ! 

t I ,~<~ e l.i on i. t-

linql.=--tc 

inter-est. The reasons are 

.:.1 i h,:if.. O':C,H"S in lanqLld!:]ps has obvioLt~_; Itmit'? 

1\ ~lt. t~ .ell Ll<::' 50rl!eU!.4.ng aLout t.he natur-E=> cd 

Hn~· .... !?r~dls. according to Noarn Chomsky 

to le~rn language. His 

rpf 1 pr t the human' s 

cH"gLunent goes I ike 

this. In learning a language, children hear a sample of sentences 

for then! to acquJ.r-e the .Language in all 

its comple>:_tty. t-1~r.y of its structures are un observable, and yet 

sump -1,'-:)"" 4;;1: l b e I.hat c: Ili 1 dr €?n have som~ 

"hypot!,esis " ,,-,bout what language is like, some innate 

pred isposi 'lion to loak l' or- certain l'?'\nguage featur-ps a n d nC1t 

others. Tht-~ f t~a I for wi l] thFrefon:~ 

EFFECT OF LANGUAGE ON THOUGHT AND THOUGHT ON LA NGUAGE 

P erhH.p c:, [m',,~ uf the mosl intriguing uf all languBge-rplated 

topi cs is th", n->l \ l.on' hip of language to tllollg ht and cuI tUrto; , 

Is it possible that thought is respon~ible and causf-oS 

langLlage ? or ~s il:. possiple that language is responsibl e for and 

CClLlSPS tllOll c,1 ht 

fi:dc.:11 \lth~.>t-. 

? Cor· do I angLlage and tllought 
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Tile ,p.la!.icJii':;ll. [1 bf.:tween language ,,",nd thought can be ~~e(~n J.n 

th~ contf!::1 of J1 !0U~stj~ di.versily and linguistic ~niver5a\5. 

'J CDmmon.!y that l.l.nqui S".tic 

"L r 1 "', ' I \ I y 'Ii JI f:..'d 

foJ lOloJs. UnE"S thought ·to a 

by the st.ructl.u'·e of the l,,~ n GJLldge tha t or,E: 

1.-ll1fJ(la{.JE?~-;; w.i.ll r,i:\V8 

divet"~erlt f t.1!)1Ii Li..Vf.? systems. Present opinion does not fully agreE-

cognitive diversity follows from Iinguistj,c 

divel'"sity. 

LINGUI STI C DI VERSITY AND COGNITIVE CATEGOR I ES 

Mos1' (ldssi(dl theorists ( e.o., Aristotle) aryued that the 

uf 

All opposi t.f;' 

between thought 

John B. 

"thouyhi: cJ",,'t.er·mine the categories of 1 angU2if"jE 

v ew, wor'ds al~e symbols for mental 

1(.1 mon:.' tddical, view abou1 

.~I·,d language 

) . According 

the r'elationshiFJ 

the behaviour'ist 

t.hoLight i!=.:· 

langu aqe. (,olat'1t.l1"l believed that dUI'"".i.nrJ devt?lopmf.mt spPt?Gh becomes 

(li~p a vpry qUiet whisper to oneself and then qop'::> 

cumpletely "und~,qround " 

this Sltb--'\:Or.i;'] sp(,O-(·LII. 

fhO\Jght was said 
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L ANGUAGE DETERI'I JNES THOUGHT~ (] inguistic. d(2l:E'I"" Jninatio[l) 

Tl1i':; i lo? . i'lidi!:a] view as the c 1 assic;".l 

the most to p[)\J'LlJari:ze the " 

" was BenjaOlUl lee Whorf ( 1897-

194t). ACC'Uff]inO to 1,;1 110)'" f, the child's cognitive systl:>m is very 

,tS suscwptible of bei n g organ i zed 

Jliany tJi l'fer C:[I \. I;),:\ys .. TIlE' 

slrLlct.un;~ 

of hm ... j it is 

organ izf?d tJ It.-J language t.hat t he-:::- c hild 

acquires. Sj nC.I:;"" 6~~ordino to W horf~ linguistic stru c tUl""8S are 

highly tliS~',:.lfI:i.la,··. fhl.'·;~ Wharf's views have t wo parts. T he f i rst 

erl tht.' hypothesis of linguistic dete n n;Lnism . 

I l- SdYS that ,~.i.. j l~JL;l. tiL. stxl!.cl:ure dete\'"min2s cOljniti,vE? sb"'ucture . 

The sec o nd loS c.:.tlled the j IYlJothesis o'f linguistic 

relativity. (t. says thb.' resul ting c o g n itive systems al'"e 

lliOhly difierpn+ in sppa~ers of different languages. 

There LlOU~ strong ,=tnd wea k vel~sion s of l~ngLtistic 

whi c h says t hat perception:;, and 

concept s dre formed out of the ca:tegol"" i es of language, as little 

E'viden cp tu S'.u p !~, ort it. The weak v e r sion o f thE hypothesis states 

st.rl.lci:ul""es can i n f luence cognitive processes and 

catego l'"ies . 
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THOUGHT DETERi'lINES LANGUAGE : (though L det.er ru i.nis/fJ) 

weak car-I~ ied out using 

_',nd :. common 1 Y ~ "for- colour-s r,r-DI\l, ,'

t!;,? b,,::, £ t E:vidence <':IboLit the V"::ly in which speakers of 

diffl2rent li-,nl]utHlI"S divide ttlE' Colt:)Llr spec'l r-Llm was p l'"o'/ided by 

Her'llfl a"d K~y i..t}b"-l). rhp :unpor-tance of the Bei.-lin and Kay wad; 

1 iln9LI",ge~ is that. J.t £t,-OI)qJ 1~ ; '"ljl.\G!S dgi.'1inst the hypothes.l.s that. 

an,~ free b1 (iiVLth': ,I".' wOI"lti o'f e)! perience in any cClrIvenient way. 

to be SOrllt·· b':.isi l 

consl:.r'a:i.nts imit thp. in which this ;~spect of our 

e>:perience is codE:'d in tilE? langLlc-"gt..~. This means that 

a a cause 0'( bi~sic c:ngn i ti 'Ie and 

perce ptLl~l c0teyol ~S. This Cl"mc lusion is ~ t)"f C:OL\rse~ di""E~<.:tl'l 

con·ln.,\ry to Whol"f' hypotll~s.i.s • 

Furth!"')t'" ovidt>nl e damalJjnlj to J.>Jhorf' s thesis vIas gath~red by 

Hejder Ol.LviN (1979) . TheSr! au'thors cone ludec.J that the 

naturE? of colour- m;-"iJlory is nCJt much in"fluenced by language . 

Til!:.' res\ l l1:s ·.tnvolv-ing colou r" s upport the 

hypothesis th.'!It rG'n::eptui'.\l Llnivl~l'""sals a"ffect. language. They du 

not support hypo'lh8.sis 01 1 irlguistie a n d 

, 
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BIl.ING(){~ji r -iN nr-w ! JIA'·fITI'·JE DEVELOPdEl\IT: Thn.:.>e IJPrspE'ct.ivf~S 

Defining the component concepts 

1 h£-1 t ell jl PjJ, t)'f bi l.!.ngua 1 i Sffi t1as tJeen used in var- ious ways by 

schol Oi.r-~" .::\1 d persnns "'like. It has been as an 

indi·.Iidui.-:l Ie, I'~' lill,n"lc:d r:t.nl.ept B charaLler-istic of ind.l.viduals 

~'II.o Lise LiI'lO lingLLJstic systems. It has also been 

psychologiC2-l concept., still e. characteristic 

of indivj.lJIAdl bu:' .Jf individuuls who organize the snrial wnrlrl in 

leOr-ms of the riif'ft::'n,:nt groups Bilingualism has a l so been Llsed as 

a socleti:'ll consL I' 'J{: t ·to describe the interactions between social 

gr oups uno !O-;oci( ~ 1 insL.itut:ions, as wel l as among groups, in 

\'jhic h t tiC: i nstj.tutional bOLlndr::1ries cOi'-n2spond 

star-tina points for , he 

defini"tioll o·f hibnl)LI?llsm h"we resulted ifl discrepdncies in the 

kinds of statRtilent.s that h'ilve been made obout bilingu~lism and 

Cognitive- level bilirlgualism 

Tile c()nC":!:..'pt of the "b alancE~d " bilin!Jual child 

conceived by Peal and Lambert (1 962) in an attempt to d istinguish 

"ps~udobjlingual s " from truly b ilingual children. Several formal 

de'finitions of bad anced bilingualism have been for-mulated through 

r-igirl than others. For the purpose of ilte 

pre5ent r-E?vi(-l\l"1~"H" <..is~"";ume .the idealization that balanced bilin<Jui2l1 

child' (o,lho C::1n runl:tion, age appr-opr i ately, in his or-
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p~ .1 ancl t.hE'l.r sample of 

comp=rabl~ ftJOlloljl~ljlJals on a batter-y ot .i..ntell.i..rJ~:?nce tests ~ the 

r'ost,III t; :in the the bil~ngLial 

i:'CCOLlnt of his daughter Hildegard'!O 

bilingt,\cil ur~b;"L lng. LG'opoJ t1 (1949) not only adequate In.n gui1c;]t':! 

U eVE, 1 a pm,,·,-, 1.: 

adVi:"n trH;JE.' in 

Hi Ideg,itnJ' == 

-,nl, LDnfusiun t.h~ child's 

lsw sLlggested that bilinguali.slIl SE'emed to bf~ an 

his ~aughter's mental developm~nt. Leopold noted 

srn::, .i,-~l objective awar-enf:'!5S of 

that 

word 

IJjl,ngual C lildren~ forced to make an 

language, proposiny 

fO'ar-ly separation of 

anLl vJOLlid wevelop an 

<:\bstJr"C:lci. and According to Leopold, 

WIJU 1 (j 1ree the child's thinking from Lhe 

"t-yr i:mny" r.,1 war-ds. At rn::,spnt~ such obiectiv8 

F.\",areIlEi'SS nf 1.Mlf"unge is commonly re'ft:!fTed to as "metalinguisti.c: 

awarenp!:,!"', 

A 1 ~1r-gP riUml'GTS of st.udies have shown that when 

with monolingu- s~ balanced children show def ini tl2 

advant~HJes in /l.2i'SUreS of metalinguistic awar--eness. Cummins 

(197~) found tt,at Irish-English and Ukrainian English bi 1 i n gLt, .... l 

childl'""F.:n outpel armed monolinguals on several measures cd 

met.al.ing'~t jtir: Jwareness~ including the capacity to evaluate 

.1 d mtradic.:torv sentencE's. 
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balanced bi.l inguci.l to monolin:.]u.:1.l 

aclvsnt<:'\gt? em c.:hild~·t'?11 been used tu assess bilinqual 

fllei"lSurE"<o~ e,tht-'f" thF.'r. mE'ti"llin~lLdstic alo'Jareness. Ba]ancpd bilinqllal 

chi ldn'?n ou'- pO'I' f",r-m their monolingual peers on measures 0' 
concepi~ f3t'ftl~ 1,0!1 (BBin~ 1974; Liedtk~ & N~lDon~ 1968)~ 

diverqe!lt ~.i:l~lii~l skills and creativity (Torrance, Wu. Gowan \ & 

AlJiotti, field independence and P~agetian 

ccnserv~tion conc~pt5 (Duncan 1979)" <1;;; Vii 11 as in 

thpir capac i -ty to U!:';f? language to monitor cognitive per 'f o !~manc:e 

(Eldin ~( Yu~ 1980). t..lith U!1usLI<_'l consistency, the find ings suggest 

th<:"t billl19UalLo,tll IHas a posi -tiv£:! effect on a chilLI ' s d evelop i ng 

Thc~ ,nvestiq, tClrs pointed out that the li":lck of a signific~I-,t 

differenCE 

mr.ncl1 i.nrtlli; 1 

I imi ti'C'd-Enq 1 ist'-

pa;~tial 

hr'in!J<; 

sp~a"'inq 

oi 1 ingL\CI 1, limited 

into 

chi ldr-en as bE.'in!j 

infel"iol~ their iflonolinguC'!l peer-s" (p. 16) • 

bi l ingual. ind 

in tel l ec l.uall ·:, 

In atldition~ 

<:':;Uppor-t.ing Cumfll~ff!=;.'5 (1976) thl""E'shold hypothesis, they concluded 

t hat~ c:! l 1"1'"' tain thresho l d 

l a n gudges, bilingualism is clearl y 

gains. 

of pl""ofic.:iency in two 

related to posi ti ve cO(;jnitiv£::' 

Haku"C.':I clnd Diaz ,( .1985a ) re p o rted an a l yses of 

direction of c2ILlsalj,ty beb-<leen bilingualism anrj cognitive 

ilbi 1 i tJ 8' I", '1IIL~l..,..ses ""r~"rf~ dt:..ne on sllor-t-ter-m longitudinal di;ita 
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(, t.'ilyLlC:lrjl'C' r'ro-ficiency and cognitivE? ability ~t 

pointt; Lll l:1.I.IP. Recnqni..:.ino the limitations of their-

tl,E-- H.lih(,,"~. 

.'-' ':\!. I 'I t"el :>."ted j Ln 1 nqu.3 J iC',Il, is most IH =:-1 'I 

Coilp I:LI~-pcl 1.,1;"" 

:;ocii.d phenomena of 

interest to tJ1el~. fthnographers such as John Gumperz (1982) tak e 

that language plays in regulatin g 

of group identi'fication and 

societal ~tatu!~. S[,cioloy i sts such as JDst-,U~ Fishman (1971) tal"s 

inten';!st is cor-related t.r-adi tiona 1 

inst! tu tj on,-d L.t j-C'lior-ies o'f the socinloqist, such as the dOrrrd.l.nS 

,{JuagE- c.an be used. 

In r.t·' Lhe i:'.Ittempt:s to i.lcro),nt 

contri",c!ic tc:r'y fl.l!~Jirs(]s un tilE.' e"Uects of bilinguali~rn, Lambert 

c. distinction between additive and subtractive 

bi 1 inqLli:ll.i. SIl,. Is said to OCCUt- I.'Jhen 

individual acquit-e. i.-, r:.,.econd language dt the ~,ame time that all 

abilitu?s f .i.r'st language ace maintained . In SL\ch 

51 tLlations~. loss of the first li:lrlquage. 

This is the tyw' of bilingualism most often seen in 51 tuations 

., ttle dom:Utant ethnolinguistic 
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suciety IUe:,rll U,(: Ijl1nor~ty language at school, it carl a 1 so be 

found in 5i LU<:It.l[ I)', wt1!O.:r-e ~he maintenance of language minority 

c hil drerl's of i F"si languagE'" although societally 

t, s('"hlml eadl a j: these types 

ot LiJ.1IIII\io\l .. ~,rlO ." fl~t)m ':;111 

wi 'C:llviror.rlOFJll t of the lndividu<:il. Addi ti'/£~ 

bilingu.:-1l1sm C.,C:CLII'~' society v~lues botl1 1 cingUc,gas dlllJ 

ul' the !;;8ct.lncl langu<.HJe as a positivl':: aspect o'f 

t h e:;· LhilLl' ";. devl II pment. This type o 'f bi I ingLiai ism DCCUI"'S in 

sl tLlat.u,m~; vJllen~ U1P. ] inguistic and cuI tLlY'al systems represented 

by 1. he 1:,wu .ldrl~,u'lgE·S E');1,st in a complemen'lar'y fashion. In 

arc· in I.ClfllPt-:t.it",.'11 Ilr con f lict. Schooling for ethno l inguistic 

a soci(~ty may be available on I Y in a 

cH fferent 1 rum the home lanquage. The society may not val u e 'Lht? 

Llpwar-d Inabili ty may be possible only 

vlhen the tlli'd or) LV larrgLlB~)12 is acql.lir-ed. Sllch ac.qu.i.si tion may bfo.' 

associated loss of the or-iginal home langudge. In sum . 

thesp. va~"'j.anL suI. .oil condi.tions an~ seen as If.1'iilding 

types o'f ,indjvidUi.,l level cognitive bil.i.n!)u;-:t1.ism. 
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BILINGUAL EDUCATION 

t= pi ~'i'd)Jy 03'_' many vall.d reason~ iol' peoplE:' to leal'n 

an? L ",nguaLJe ledr-ner-s, bul a 

(jut: nativE' 

1<'.Wh1L1aqos ,...,hilp t'~'1!.:'lling; to r'ead scient.lf;;.c or- other scholarly 

in t til' lll'] q ina 1 ; to under stand 

.if. anather- language; or tn m;u:imize th~ 

Chi\Il Le tJi prolE:-ssional, DC success in a 

e;'IV.lr'rll:Hf'nt (!?g.~ Canada). 

inrpo=.f?d by external authol':ity: specific 

Job r·equi,tt:'>lllent.C' ,c;, tJ. J civil se t-vice), a national i;>chool policy 

endorsing tJilinyu.-:..lJ.sm, relocation of a family in a place I-'Jl1en=-

Lhe home lanqLt a~le is not the langLIc.\ge of the '~chQo l degreE 

fOI'"l:.'j~ln-'langLlage pr-ofic:iency in colleg[~). 

Per'hap,,~ DilL ,) r Lht:? r·Ei,.1.S0nS for thl'~ 

instruct.ilw in their neglect of teac: h ing 

language as beh<-iv.L xlr. In a more na tLlr~\l 5i tLiation, people soon 

learn Wildt to ShY and wIlen to say it to get YJhat they want. Thi s 

"[ann elf communic~1 ,.:.l.on is pragmat.ic and gear-ed to I'"esui ts. l"1any 

t-]<;.~~:.sroam pi'ltterl'ls, un t~lE' oth!'.!!'" hand .• emphasize dr'i ll~ anc.llysis, 

and involving little contact. with language as 

behaviour. When .i'\ monolingual person is asked to learn anoth2r 

I angLli:\eJI"> .d1 a !'-:C lDq 1 s~ttir1g, thai: person is being asked 

r-c,,~,tJ'L,ctLln:! e:~p. ,\~ <"lice tempot-al"ily while havl.ng little or no lu.::.'<.\ 



Fin .• t \' , , PI't for, 1-, ,c:tively V!"'}r;\Ij'.,,-1 in 1::-/811 the mo' t 

rud~mF'rttnr'y "UCl. •. int:er •. Kt~un (.oath spealer-5 ot a second languagp 

groLlp, ht" tH <,:;:,IH' It, become somethi ng 0 f a membet' of 

~';L·ct,\,d 1 ir'I ... ,_,lst ... c: -Lultttt'al IJr-nup wi th all that entails 

1,~tet IOU I: oJ .\.> k.tad of social fto'al.io::.rn ~s VP('y dl.ft lCLi 

tD coj,ml.ll tr in setting ",-md may be- Cine of the 

Llll' 'I uwtll uf a milieu (envl.r-onmentill) 

BILINGUALISM AS NATIONAL POLI CY 

". C(.Allltl'·jes the mot ivC;\tilJt1s putting 

1 i.tn qUdCJ I" J n CUr (-iculum hi.\vt~ IIlLICh more to do with 

poll.1:icil.] nt' 601 l:d realities. Mos'\:, of 1.1"1e~.e r'easons centre nn 

the need fU! H.i..('~~'I;I-8ad knmdedge of a slngle language or- h ... o to 

facilitate tCHllI;llt l_ ti[J1l or· national unity in a multilingual 

cou try Tal] 2'1 log Mnd FrHJlish thl~ 

~'I'ltlli " )<:enY':'1) or- t.u iltlpr-ovl:.' [t,mmunici;\Lic),1 

beCFlLlse the native laIH,JLh.ttJe dues I(ot enjuy 

worlc1w;idt, 11~"f" (E,tfJl.1sh l.aught in Ji.1!Jtlf1), I-'nuthf:?t' r Pilson tOl" tIle 

population- 1.)'1' f;Olln,,," countr.tes. In contxast tn ~.h .. r'hil~ppines and 

spukpn, some countries 

l.if~t'.· B"_·lq.i,-,,j'1 (",llcl(I,",, dnd S(.olil:.:..:er-land cDI!~prise only two or thn:?€: 

ll'UUpS vJith Lhe privj]pge uf language LI=·e 

enshr il.ed in lr.\w. In all these sitw ... tions the sc hool systems, and 

the p'f t 1. .- /' t , , I II irllJurll educatioll 
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THE LANGUAGE ISSUE 

t!!DUg!'lt 

,lIlk r.he reopJe's past.withlts pr-esp.n ts . J t_ 

also thL:' pd!' t I,d lii;.'Ilion liO"f! l~nabling t.he pf'oplc to think abou i. 

and act. dS .;-) un.i,·fied qroup. r:-)lSD tllli-! langue.'\ge is the mai.n vehicle 

in spreading u f kllowlerJge, pl'""o paga t .ion of culture and in the 

process of edLlca t1 nn. 

Social I lol i tica 1 friction among groups 

d i ffen;-'nt 1 ~,\nl"III."qf"S ctJmmon phellomenon. In multilinqu<:\l 

.i nv(]lv~ ~> I" nl.o)E'I;I! _, or 6t.;:t'.10U~, dimension . (.>.Ihile very few socjetl.es 

I 1. '(,II i -.; I ., lQICH]Io'flf.!C.lLlS, ;;;\ douli,nant 

whit'h is If'L -'I' C,?, i-r not .:dI'J8YS f-); ·thus:i.C:lsticall\·. ,:.y 

all. 11: 'IAlt',' Ih(·,'·" is t)fficially sanct.I.Dlll:nJ JillQLli:;tic plur,,,llslli, 

tlave long b een mult.ilingual. 

Others h'::1'/E~ only rE=cently c;on'fron ted ~~j, th 

nll,(lti.Iint;:)ltalifolH HClt-Jever-, thE'y all l'""Co?alise that. theil'" educational 

~,ystem tJ .... WI:--~ -to d~(;l.l t-Jith multilingualism in one way or other'. 

Edu~atjDI'I~l lallguag~ policies usually translate into 

choice 0'( dl' 1(;; 1 cpt:·d Urdu (Jut 0 f these anJ IndD-Aryan 

the DI;;: 111.\ ,'\I'·{"'i· .• ft-, of tltl? 131 iUs!, L,11 
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I""epl tlce f-' I S .l d!l ~ '-.; the lanGudge of higller- aUITI1.nistr·ation. Second 

c 1i.br,'] influE"ncp. dpclinerl LInder- the politic"l 

and i. p. c t c·f the Br-itjsh, Hindu wr-i ter-s began tc 

de-vell,t , r ti l r Utdu I'Iritbo'n in a sc.rit.Ji- derivL'u "fr-Otn Sanskr-:i-L 

(H_i.I,d ,I, ) 

I,tll-cpend£::;nct:::" r,·f Pal:isten UrdLI wan nnnoLlnc.; od;:r~ '-, 

na I:Lonal 1 ant) l.ti';\I,J H • Whi I P. toddy t.ht::! 

ther·e [10 one language common t.C) all or- even 

most. Pdk ~st<.~n.i!;;... A large pet'"'centage of speaker-s wer"t? 

r-efugl=.'e', "tI'"Onl LI,d:i.a. Among the Fl"'"ontier p€:-ople the use of Ur-du is 

not ~'.Ii.de",prc;,d , English is limited to a small minor"ity consisting 

of the polit.,ical ~nd 'i'conomic elite and continLles as the lanquagE' 

of "o·ff,lelal bU':c,ness", (Hays, 1987). 

O'lr" 111.1 Lilt I'"jtj~,h ~ule dl,d I r'f <:< 

1 o:ln~J'.\;:lIJ(:. .> WEd ~ , __ h kE·n _1.11 the sub-cont..lllt:·nt Ur'cJu being the mo"",t 

"Jidl::'ly Llndm"stoolJ. I hI? common link betWf='p.n tilE' r'E'9ions, hnll\leVelr~ 

that the mnVfr~rM-mt ;,.11' t-IH:J .independencl:? 

of thL' ';:,Llb---LOl1tinen L found its I'~ >: p reE,~, 1. on bl ... .inginU togei:".! ler 

~'.Iidespn;)dt.l IJ<-Ir-t''J of the ctJuntr-y. The prol:t:::'~:;s continued for over a 

c£?ntllrl g,lv:ing r_,o;:,~ to tvJO inrpol""tant CClnsr . .'qUF.·nce5, among others. 

as ~nglish was the medium 

in govl-?l'""nment service WdS 

I2nglish:. 
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ttlP i t grOlJ~ who acquirelj Lh J ,; \\bi !.1 ty and th .. 

rr'<..:I.)ot i,\y )t;!, 11.'11 This happp.neti Cit u nll.]s UII{u, tttnclte perjuJ 

of tl It) 1 c;t Il.-lve the mCi2.T 

(he ,1 .• ~.r II coulr1 not ~'f",ep pace wi th tIlt: 

t remer,t!. JLI _ ~.,d /:\1 \. t. 

is l:.11";.1., "'v 1: t· .," ttll:2fll the 

j',Il! ()i·' I' ,dtlt 111"1 1 r- ".1, 
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CHAPTER IT 

nr.:VIEW OF RELAIED LITFRATJRE 

1 an]!? scale. tha i 

r t::: 11"V~I' t l.i Lt!t· ct ture is avai lable which is directly 

study. Fur U)ib. p .. n POSt.".' all availabl", 

books and lOt.. " t scanned in th~ I iLJri:u'y of NIP. The 

P"),! holonic aJ Ab. four year~~ \l'Jt:'!1'8 <"1.150 carefully 

scanned. 

While on lhl::> r lher hand t.he material on ctiffp.rent cDncerninl] 

.issues (i .e, bilin'Juidism, cnncept acquisition science edLlcatirHI) 

in the r'I'"H'~ellt ... L;t1y le. fl"'equent l y and 5ep8rate l y .:.\V,"\fL'lble. 

But it sti.Hlds fur' 1 he ~.,e5tEn, and dt::!veloped wLlrld alone, and 

not Tnr- lhe Pi:-\k lalLi. cOfltext. These is a d~ar-th of useful 

rt"St"iwrh \-jor-k in this regard. One can hardly quote any ~jQrt hwhile 

efiol'"'l \-/hich We-1S mi:·,de for- the stu dyi n g 

th.i~;, rrlaS81lt study. 

ABOUT BILINGUALI SM 

-t he prob lem di scussed in 

the .ind.Lv~dual who knp\I'/!:b two ] imgua.9t=s t.o 
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~')i tIl the -:-c t .. tVerll?S'5. Besides COllltn,,<.nr.ii n g 

wh2lL Ch<.11"'<-H~h·:'r i·.:t:-·· "I bilifHJLl2l1 person is 1.1·18 cap,;Kity to kr!ep th!:? 

two IJnguist.ic sy!'>tLms ~;;eparate, so as to switc h eerily 

to thE- other. 

·from one 

idE.'al bilingual. 

.tll recll life are ind i v idLld 1 s who approach lhj:. 

def:initinll bi. l illQualism must 

start by t.JE'~b,:.>(·m..i.i .ing the deqr-eE' o·f bilin<;lualism ·the subj ects 

LInder-study. Thf;-: kntJwlf:'tJtll~ tht!:y II<::lve of e.::!ch language~ and t.he way 

they u:"e thC.-!ffi. l.c:."lqLlage tests ~~pec..i.a 11 y designed ·far acad\?mic or 

clinica1 questionnaires can be used 

PIH-pOSP. TtIE' !:>l.!hj1>("l"'S ·f.:.\m.il~t.\rity with C'i.leh larll;JLlaye can also be 

measul'"t·d by li-.lbul" Ol"t·or'y .t. 8chniquE.'s . 

cer-tain ,F.?}:tent most i.nter-esting studies 

on l1:d':',llll:_'<.d.l ,(I; I" ,J. ROrl]cit (1913) and W J. t.eupuld (J 9.39-j 9<1'1) 

t·(~'fer t-.u cl lilLll 1', It:Jar-nLng to s~edk in tlrlO languages ,,,t the same 

time . Tha LlF.lta ""i:ow that. a ctlild who gr-ows up in a bilingLlal 

speak the two languages withou·t difficulty, 

aJttlC/Llgh wilh !'~u!ne slow very 

present the char"acter istic s typical of bilinguals. 

"y'(·:'i?lrS studies on bilingLlalism have ought to. 

fjetf.:'''l'""utl.n!? wh(~t".IH ( bilingualism ·favour-s or imp€,.i.rs in teilec.t;.u,'li 

d0velopmH!! t , .. r 



t !"om 5 tud l £I'; 

Lh;i I:ed St'::1tes ~'Iith imrrdgr"a!!I· children. Gut. J.n 

dl:rI L"lmb!;~I'"i.. (1962) pi esented !"L'sult.s ~Jh:ich shollled 

, (I .B._llki:l.n 

:... ur,·l i 1'·f1,': it is thr:.suytd tlleit in vJelJ 

vIi! h a corn?c t tec.lch ing, 

bilinyuaiislu 11r..:d: detl'· illlen ta 1 and lIlany even help cer t..a j 

as fl(-:o);i'·\ll"\:y iWIt! r.l£:.,-ativity. 

BicDUIlI i."t.:),l I' i.\ l:,OJ~'.ic: of jnten·~s·t fut nH .. I~t LlI~bafl edLlcL~tol'"s~ 

be it 

cognitive style as t.hp consisiel11 

""'.lhlCh .,111 individual comE'S to know l:he world a n d lts 

the edllcational £:ociences a~ " 

vehtcle La n?s ·.'1 h ,,,flU deve 1 op c: 1 aSSrulJl1i preset- iptions "for- tl-\'-:! 

b~l:i.ngLlcd S i..lI! i f.'11 'l !-, • Samfo.' of the majol'"" cone lusions ( .1 J 

Bilinqual-blt:ulltJr"al education can fl'""Dffi common 

language and the educational sciences; 

::"Dqnitive style analyses of'fel'""~~ the 

etf8rtivE! diagr·rlslic pC'l'""spective education",l 

cognitiVE' stylp. "maps" can be generated -For bilingual studies; 

(4 ) iiind YolunteE!l'·S, along 

:':~1n b('~ matched a studE·nts cognitive style. 

(cited by R:i,chanl Hi,,\f'rlll':'l'" 1'''>76). 
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I tt ".si l" inn PO) t". Lel'"ns in nai:ur61 si.tuations are 

~~irr! i far :tn fnar,y \."ii·IY" t.o thusE' of fir-st-language lear-ner's (l-l",tch ~( 

I.>Jd(/n~r- G',d'!; .l ·, 7 J. For- e>:amplf:, H<=tnsen-(3I':'uc-: (1.975) 'found that. C\ 

The c:.llil;J hi;!1 ji"!-, '1.£::' ~(PIJatenl lnter-ferenc(-> 'f,' 0111 Eng] ish, even In 

v.cn-rj ,'",1", II". difficulty t'J,"~, .in 

thE~ rhild eC1r ly r,lagation 

that inter-fer-Ence i!:> not as signif icant. a 

.in second-l anCJUC:Ige ledrninq as 15 t h e 

devE'lopmEnti::l.l r<l' 1..,- r >~ t.1!E language alsu 

gu thr'uugh (DuL ..... ~· _ BUlrTt 19"14; Cohen, .1975d) Chap.8). 

Hilinquid.i rr. bilingual lO:ducation has been facing 

p r' oblem for t!H-~ L ciI'.' t sEv€Tal decades tha"t how can on 

assess of bili.ngua l is/ll imd bili n gual , eoucatioll on 

IJupi I aL:hitlv\'~meli t .alld cOtJni ti ve development? 

In USA Dill,' 0 f thl~ many and locally funded 

bilingual programs ~s the lack of i:\ny hard data showing how we ll 

the bilingual c.hild is fUllctioning in terms of academ~c 

achievement and cnqni ti vE;? development (United states COlnmission 

on Cjvjl 1'775). Inventories have been made thF.' 

cunCErtl of IJilingua l -bicultural ,;chooling and he 
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posit.i.Yi~ (~d.iq " jd.lpil sr::? 1 'f 'cnn f l.dE;~nCe d n d school a tti tudes. 

(Bei..1!:Jy ~ 

"i E' t:.'ddc,,~tor trying t IE> 

(fIYSLi.,!, \,'S ~style with tes Lilli,) 

{\r-·-::t·n,1,'lf-, ~~plf"ctE'ri f.)yel~ .2000 stud c;.>nts aged 9 thr-OLH]h 

i-:Hld Spear-man intf:?lliqerlce tests. Basing 

An~en :i.l,·n d~'?rlt.,w~~d lie could detect n o significant cause-and-effG:ct 

modern bilingual s t udies J.S 

t.ha t 01 

ini...ellpL tLhO'll dey!? 1 0IJI11~n t. I n on study, ( l%7) 

, .. lingui st ic with E'!:'peciF.ll 

~ l rk of Uriel We1nt-eich ( 195::::;) Weinreich held 

dissiili:l<:\i'- d~; Rus!::>icli1 clflL1 English 01'- between dialect and 

Macnamar-a cone luded that the causes of 

langud.ge"j remain i.'\ ,3. plaLlsib le 

theor-y was found to exp lajn why individuals with similar levr:ls 

o'f intel 1,uJe"c"-~ tlb_'lI'lonstri:.'1h::>d such widc..,.l Y div~rgent l evE-~ls o f 
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ABOUT CONCEPT LEARNING 

Bnehfll (197',) _"1h Io'JGrk8d jn the 'field of 'conc:ppt' in the 

f'''-\S t. le;'.r eo. Apar't ,m Iw'r p~r 1 ier' coni'ribution of Boehm Test of 

1 ,<"I' j r: Cr If,{' £'1_ , , " , , , ' , \ . J (' PI' ep<lr-etl l.I,f" BUI.:·I r(ll heSDun:E' GuidE' fnr 

1~'cH /l'rl(] (l'}76). Tt:achel~s Lan 

lilt--, !,coli=' of Tl,e guide 

a~~ivities to toach~rs so that they can 

liSP tileRI ~Or f9f11it,ating Lhildr8n'g mclstery of concepty. 

Io'd.lh referenCf) to the ~cquisition of 

Pc:.ovey ,mel Hi 11 (ci ted in Cohen 1983) • 

Tl1ey tf:'si:ed 56 el, 1 dn'H aging 'from 2 year-s 4 months to 4 years 1(1 

months. They wclntp.u to see i t the chilc.lr-en were pre-operational 

~"C:tS "found tha t childrel1 o"f about 4 war-a 

pE.'r-fect1'l weI! cd:lr-:- tD handle sLich concepts. It was cli::limed U·,,3.t 

thes~~ ·findl.ngs 1' 1'" J i_tied evidence against Piaget's view that ver-y 

yC1ung c:i1ildrE:'n tirE: 

Many .i.nvestll,l ,Lions into the realm o'f concept learning have 

been desigrJl2d acc.:onii ng to the clasGical assumption carried by 

people like Bourne (1974). According to this assumptiorl concepts 

in terms of a listing of their-

relevant". att"riblli-_,q As a result the resp.Rr-ch paradigm "involves 

type 01 probll~nl in Wl1ich stimu l i are c:1,osen from 

cOlllblnc.\ t ion'~ o·r- .:,,/pr-a .l i.ndep£'l1dent dimensJons a nd in which th(,;: 
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s,t.lbj pc t",;,. <ask) , to sLr'l: cw c:lass.Uy the stimuli accorLling t.j 

\...",~mplE' 1'11'[1 • 

./1 altetni'ltivF' d'-''-''-<''lfllpii :m, concepts al-e lear-ned 

by PI'"T,tu't '/11:: 

(j 97B) ul,jr.·Ct.l;I,j i'n thp traditionally hp.ld V:.I.I?W that a set of 

clear .Llt .:d:tt.i ,L' t,'S D·f a'IY cDncept is but ;11'1 by ever'Y e>:ample ut 

• 

I- <':I ·/t.-· lE~al""n.l, nq concepts 

acqul.'-,ill )H ,-, ~ll~I'E!I--a]iLa tion and discrimination skills. And thE! 

Lu difficLt1t IJ: are Ilivergt-::-nt i:\ 

i::ire matched to non-examples on the 

basis o-f ~mil~r~1y of vari~b18 att~·ibutus. 

In ilnG thE!t ~ tLidy ~ Tennyson~ Chao, ,and (J9[-11) 

studied con~E!pt 188rni09 effectiveness using prototype and skill 

conc8pt told pr-ocess i.e. acquisition 

jJ/,·otDtypF' of generalizat,ion and discrimi n ation 

!=.kill!::~ of cJa-ta led tu t.he conclusion th5t. 

pn;;osen t",\ t i Cil combininl] prototype acqUis ition 

disc)" im:i,lH,L'>.ul! ~·I_ ills [,:lLiliti:lted learn.i.lIg. 
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ON REASONING AND LEARNING OF SCIENCE CONCEPT 

Hendl"ic k !:",on (llJ81) in one of I"lis research papers has 

presented examples of if t hen and combinational n:;asoning 

situaLil·n tJ.~t PFUV~~ successful with college students, .c"lnd Uhlt 

can be used ~'ji t.h secondary students . According to Hendrickson 

"logical reasonin~ carr Le introduced by activities with attr ibut~ 

material". The I..ictivi-ties described in the above mention ed pa per 

wen:! developed by the Elef,ll?ntar-y Sci(mce study as one of 1: he 

uni.ts in that Jt"uqrdill. Hendr"ickson "fOUI1(J out tha t 761.. of the 

colleql::' s"b"ldb-n t s, mallY 0 f thobe hav i ng hi::rd three years o'r h lUJr 

school SCl~ rr l:l= dlHJ Indthemati.cs, dl.d not Llnders'tdnd the urf? ",wl i rn;J LJ'f 

'not' , <\I,dlnr' 'if-them', 'if, Drily :i.t' some and aJl~. 

It was sU~lgested Lhd't~ when the processes Llsed a nd 1:he think i ng 

employed i n l..tspd .::nd the thinking emploYE)d in selection and 

developed in stl.ldents~ t h ey have no need 1",0 

(oII:;:-'I II Ori1:.1--:: for'url!lt:lf:" that they may Irot Llnderstand. 

Inllelder c.md F'ia get, were the 'f irst one~s to foc us at.tention 

on fOI'"mal oper'ational reasoning pattern s~ It w~s after their 

contributicH\ Lh,·.Il. severd. l i'"4:?sea rchers began to explore the ExtfJnt 

to which students o f age t"lel ve and abov€,,2 It'Jere able to LISP. 

pruport.i.o'lal c ombin,·~tional reasoning, if then 

and andlogy in t hinking . TheSE? r esea r-c::her s a 1',,0 

"l.nvestigatf:~d IIOy.j r:..1-,lldnm mani pUlate and contro l 

varia bl ~s (C:itEd by Hendrickson, 1986). 

the effects of 
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G. lIdS WDr k~d abOi ! 'i i...1 tlO' 

traflS fer-"i"bll ty {-, of sr.:l{?nt.i.fic concepts between dlffer-C?nt 

L'llyan students. Thei l" investigation se t s out. to 

d€"l~pnrd.nF' whl"i'liIF't'"' sr-ient.i.fj( concept.s which have been pn:>v i OLlS 1 Y 

one·,' O"r the 1;:H!gLldges~ Engli.sh~ Swahili or" Ki I<uyu by 

fflLlltil:i.ngual l<pn Y" HI secondqry sc hool students can be trans1'e rred 

to thp other li::l/Hdui::Iges. The invest igation i~~ based on practical 

lessons USill<..} lr-<.:<nslatecJ into t he threE langLIc:\ges . 

The r-esults dertlc,nstra"le that tr-ansfer- is poss ible t.o thE' 

vern.:.v.:uli:.H- l'~ll\JlI''''~.lt-!~; fronl English 

1<.mguag8s . 

and between the two v er-naeLll <:,r 

-i'\!- IIJrlgJ.tudinal studies of s cience conc~pt~ 

D. '?, 1'1usonda, D i !E:l Uli:.'1 S ~ have d onG 

to (insi:I'""u c: ted) 

\.'It'''rE!' conrJur:ted P;" 10d cally to i.:\SSeS5 r::-hanges in science conI' ept 

through t2 ~ 48 5ubje:cts not rE!'CSJ.V_l.ng 

i:.udio tutor i .. -.1 h:~:>~'ons in Grades 1. and 2 (uninstr-Ltc t ed) vlel'"e .. dso 

interview~rl periodj.cally from GI'""ades J t h rough .12 . Instl'""ucted 

subjpct 

inv", l id 

=-tlLJlrled 

CClncepts-, 

r;HJr-e vnl id CDI1cept under-standing s B'1d 

(misconceptions) than unins"t r-ucted subj ec ts 

sho~<,Ied w I f.i ._~ '1<..\1- J.C:' ! iun in knowledge ·f or" both groups~ and concept. 

ma l~! s Ci scol'" ing algor-ithln MISI) showed sigllifi cant 

d.Lf ren2Ilct>'~ f<::tV,i\' · ,i nc,J i,1stl'·uc:b·:d subject . A d iscus~.;.ion of concept 

/r1i:1pS d' di"L,r,j '~Jr~~ent ~~no~ ledg e strllrtur-ps is inrluded. 
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ABOUT SCIENCE EDUCAT ION 

"SLif::'I:'::+~ 111 be taught to r-ver-y student EVE'r-y c\r.'\y t:n 

" st,udt'?l t is in thp school". This is 

('Ism) at ttlP II:-j A! l.1lE' .t98~} rnec>tino o-f its Do .. u "u o"f Di r' £:'c t or-s, 

t h[;, for science in schoc)l 

(I...:i.ted by Bn_ll!khtl::;lt & Ya':Jer, 1986). 

AcccH'-dinC) tu lJl"'urd, hor-t an rl Yager (1986 ) • The National 

~cience educat1~i 

'.t.'d 

SLi121 tlfic.;.ll'l 

lor deve loping 

.Hl t1 l:hQ use 

criteria for eMcellencE' 

i n determining 

ill 

t h e 

f 1-" tht-. lJoa 1 of sclence i~- to dr:.°velc,p 

terE'1.1'.' lndiV:LdLlals vl ho understand 

t~·chr,010'JY, ';"HJ :>13, i,pt;.,l .in'flLlence one anot her, and who 

i.o 1\< I:' lh,i'~ I IIU1"I .JU~" in everyday der: i. sion rnE,king . 

The NSTf.\ al~o;o adopted a list. o'f att.r-ibutes which describe a 

"it: icon t i ·r j t: i" 1'1 per50n. The list contains thirteen 

~tl:r·.i.but_es wi ttl top most attribute which in fac t 

[2Ixplanat iLJIl cd (nr,c€'-pt-c:la rl.ty; "uses science c OIlr:: e pts~ prores::; 
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'I hI:: f irll.lilltp 

K10I-J-f..:r (LitL·d !IY Brrun~,horst & Yagp.r, 1986) indicated that 

much o'f th~ sl_iE'rlce which is no real meaning for 

Studonts can respond to ques1....lons in 

'.fl' .Id:i.111J lht:.: solutioil uf mathematical problems. 

Thet""lo-' is f . O 

experience. i-='or 

pFoblenls usi.ng 

the cli'!lss FOOlll 

·t h is success and n?al wor-ld 

e>:ample, a student can define density, compute 

10rmulae, and appear most sLiccessful in terms oi 

requ i rerrlen ts. And yet the same student can be 

completely igno t"i:1nt of ti,e applica t. ion of this knDwled lJe~ and call 

be shown to be inL~Pdble of dealing in any meani n gful was wiLh 

the concept of dL'ltsity. 
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AH1S AND OBJECTIVES OF THE STUDY 

The major- oh]prt:ive (j'f the present study was to L.lndel~takE''::' 

psyr.l101ngj_1 d' ~,' I to for/nul te l,nIicy upt,lons on 

tht-" questioll ui 1'I(:·u.turn u1' Instructiun at 11igJ"1 :;.chool level this 

~<Jork was pldnned spr·)cifically in the contE?x·t o ·f science education 

thE' schuol 

pr'ovldt,? 

concepts in 

n1-_o 'I:I-Ie 

gen(-;'l'-al but 

level of education. This study will 

rolE"- of langu';-:HJI;> .en 

specifically scien t ific 

acquisition o f 

concept.s. T he 

rnettlodu loqy ,"liP] psycholoetrlc In!':''.trurnents which have beell adoph·:d 

and this researc h wi 11 makE' it possible to 

und.:;:ortakn fl.:rt..l,f--'f· t :'-'''if::c>,,,rc:h in role af lallguage in educa'l:ion and 

lif '- c lLi~ptua 1 18flrning in corrt,r'<--Is L t.n e>:ist.ing 

e}:am i.na t.i ons I<'jh.i.r.h tend to note rne-mm"isation. By t.!".e 

Dl.ltrOml:-< t:.f t.lr(:. fI' I':"t;,)l: ~_.tl.ll.Jy <;\ [r['.!W i:\I~t?c\ o'f P~'''''c!!u logic:al i'€.'SE'Clr-ctr 

n PCl.kisIQ'-, 3.nd <-t' l'iIP I',,,"~, bE;::E.;n c.pened up. 
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ME THODOLOGY 

M(;thodclO;Ji' means • broadly~ the formulation of syst&matic .. . 
d II" 

l o6glCi<11i' co heront m.3thOG3 fo r the sadr I-. for knowledge . It is, 

str i ct l y sp~a !,in9 . not concerned directly with the accumulati or. of 

knowlcdg;,:: vi unders tanding but raLhe r wiLh the m6thods a nd 

P)' oc~dLlrC''"': Ii'.>' w:','ic h suc h know l edge and unders t anding a)'e achi aved. 

t :-,," ae t ua l procadures used in • part iCld ar 

im:.:stiC:i,;;,t iOi • • 

SAMPLE 

Tha data was collectad from 202 "t' ld, i,: 

belonged to first year. F . Sc .• pra-medical group . Thase were the 

ex - regular scionce students of the high schools. Which wer.' 

ca t egoriGc,d into broadly five l evels of medium o f instructi o n ba ins 

Urdu/en gli sh ffiydlum schools with the extremes being highl y Eng li sh 

me dium dnd high l y Urdu medium schools. Mos t of the Engl i sh medium 

student::: fallon the category two. Whi ch represnted those stud<;n ~,~, 

who studied cilly sci~nce subjects in ma tri c. And th~se studer,ts 

wc:r~ 8/. Wh~ J ~ t tha otheT and Urdu medium students f a ll ;,n •• . ," 

catOt;;C'., 'f -(! v IJhi.:.h meant that only E'n9l id"", as a subj,<: t" W~~ 

analysis wa=. .-'~ n on these two groups of the students. 



rHAs,c 1 . CON'":·r.1JC TION or It~.2.TRUf1ENT$ 

CONSTr-.urTIOtl or ~, • SE T OF QUESTIONNAIR(" <:':. · 

riva pS'/chorneLl"iC ins truments wer6 used fOI" the collection .'":.f 

1) r Offi ily education. 

2) ramily ' s language pr eva lence. 

3) $ c. hvc· l '0 med i wTI o f i nstruction on Ui' du t o E ng l ish 

conLinuum . 

4) Questions co ns i sting the information about t he s tude nt. ~ 

and thair soc ia-eco nomic bacl.:: ground . 

~.) ."\ L ... ~st f o r the assessmElnt of sc ienti f ic c.o ncep t s of 

rfl .. ~1 ' -ul.;.t-e· 

Fi rst thl ,S an~ fifth o ne instr ume nt s werp rleve loppd :.~. 
" 

I- • , " 

researr har <Inri w a lA S pre- t ested on a sample o f 60 s tudents . Wherl', ,'''\ 

f i fto and l ast o ne was take n f rom a r e l eva nt stud y done by ~ I LJmll l -"l 

Koa l id (lQS6) a t N. I . P . . Qua i d- i - Azam Uni ve l" s ity , I s l amabad. 

First f our psc hometT ic i ns t Tum e nts were i ne l ud e d in a ' s e l o f 

questionntlirc:z. · . In most of the cases. t he students had to rsspon.l 

in ' yes .' or • no ' . and t hey had to mar k a ny of t hem in a mentioned 

box In ath.:.r cases, students had to vll'ite d o wn the 'r equir e d 

infVl'mation ~ b0UL a question in Lhe l e f t 8PB("~ . All" 

w,:,rc in Urdlt. 
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In t.h .z. ::>~lQction of ques tions help was taken from sen i oT 

psychologis l· .' s(; hool t-3ClcheYs and fl' om the university students of 

th0 ralevent ~ub j ecL. T[1 8 first part 'family educati o n ' cont~inprl 

the i n f orrnation about the education of pare nts, sisters ;m,i 

brothers . Tow questions about t h;ir atta i nmen t in sc i (: n(:'··-

education l·JC ..... ~· included. Th e questions vJere like this; "w t"'l O h AS 9 .. ) · 

sc i ence €<duc6tion (minimum F . Sc.) in ynllr f amily? a nd ""Jith wh nfll{" 

co ns(;nL did j' .. ~\l c [ioose the science grou p " ? t.h", purposp. of t h i·~ 

questio',l"iaiT0 was to see the educ.ational environement o f 

Th .;. second part was o f " Family Language ". The questions i:ibout 

the spokon languaga in the home and about mother tongll,s 1>.6 ,·' 

includeG. r:·" purpc.s.;: wa.? to know the l anguagE: pattan1~ i~·1 ! l,_ 

famil ies of the students. To see how mu c h t. hese l a ngu age patterns 

co nt ribu t e in the deve l opment o f scie ntific c oncep t s 

matl-i cu t a t as. But thi s par t o f the ql!estionna il- e has ·not b<2!h', 

analysed because it was l eas t con t.ributing f actor in the p.e~p., l 

stud y. 

Thi rd (Jar thad t.wo sect ions. Sect ion • a ' > conta i ned t.he 

qllestions related t o the me dium o f ins truc ti o n in mat ri c . Wh i l G 

section ' b ' . ~ ',~1.:.1 t h >.:; questions re l a t ed to the me dium of ins tT uction 

i n r .$.; . Th,s qUi..:sL ions ~-J arG in structur<3d f o rm and stud ents h Old I·" 
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and ,rrGLJ l aW,iuo:lg..:o.:;:; . each quastion co.rr led another two ~:.,h-

questions. Th,): .... ,. sub qu~stion were about the co nversat ion pattE:l"Il,~ 

betwean studc. nts a nd teachers in classroom and in sc hool. ther, 

were f ou, degrE-cs f rom ' VCi"Y much ' to ' vel-Y l ess ' to meaSUi-e t. l .", 

I nt cnslL,' ~if ,r.:.n',,/;,:.rsa tion pat t erns . Again the s tude nts had t o mark 

o ne o f th""ffi. TI,e purpose o f t hese questions wa s to ca t.ego.i e:::; ti ,,,,, 

d i ff e rent me dium o f ins t Tuctions into high e nglish medi um t o hi gh 

urdu medi um. Th ':'SB instruments were pr e teste d on a group o f -'0 

studen t s in a coll ege o f Islamabad. t..)itli minor c hanges U ',p!",p 

questionna ires we re accepted for t he fi nal d a ta co l l ec t_ion. 

As it. has b0cl1 ear li er me ntione d tha t f ourt h questionnaire ,,Jus 

taken f'(om a r e l evant study a lr eady don e:. a t NIP. that quest. ionnaiy,o, 

was compr i Sed vI nine qu.::sLiQn::> eXcept vne :.:;;tatament whi c.h Ha 

spec i fi ed fo .. t h"" total marks in matTi e of the s tudents . That 

qU6st i onnai rG h~d information about thz s tude nts ; 11 ke thei r 

educati onal a nd ext r a-cu i-ri cu lar ac h i ~ve ments; wha t sub j ec t s 1:11.:"" 

liked ~1nd d i s l ik,::,d ; to what Qxtent they wa nted to s tudy; ,,Jhat 

pyo f ession thay wanted to join. a nd in whi c h c it ies t hey had b~en 

11v jng f OT mOT ':" t ha n s i x mo nt hs . Ques tion nine was i'I li ::.t o f 

fif t':'~11 .-::iffEifF'nl. hous,~, hold things . The stude nts hd.'i to m.:lrl ,. t_ 

" 
,cl~\i(:"lnL 1. :', l n98 bei ng Llsed in the ir houses. Th is socio-econnmi.-

status was ca t 090rised into uppe 'r and l ower l eve l s . The s t udent' ..-' 

who po::....~:;::::.:( : (HI:'- one c. f three Lhings , were co ns i dered a s m ~ml:..'::';·5 

belong':;' II:; to t", UPPGr soc i o-eco nomi c s tatus . These thl' a~ tl,i n.o·.:;. 

we'r", a.s follow .. 



1. 

Cal. 

And t he stud~;nts who pos~essed a chlster o f three things. but 

had no t a.ny o f the t.hrca things mentioned above . were co ns ide r ed dS 

m,;mb,;:;rs bal o nging to tha 1awor socio-economi c s t atus. Those thr ee 

things were as followed : 

1. 

DFV[LOP~1ENT OF A TeST FOR THE ,;SSES$MENT ~,CIENTr F IC r ONI-rT"T-

A t~~.l fo, th~ acsesSment of acquis iti on of scidnti f i~ 

co ncePts W<d:;:; d6vclopad. In t he col l ect i on o f ltama, he l p ('lidS t Akl''' 

f rom the expert.s. expe..-ienced teac hers and a l so fr o m f o'r eig " 

FuLli s h€>d boo ks. Initially a pool of items wa s c hose n . Every a nd 

eac h qUestion was co nsulted with the exper t s . It vJas tl"i e d be s t to 

se l ec t suc h co ncepts givan in tha Paki s t ani text books which had 

r easo ning and th0Ug ht in it . Questio~s o f ba s i c i nformation war e 

avo id.sd . Spac i al care was takan not to inc lude such questions whi c h 

l'J<:'r0 out ,~,r ·:':>·ll .l hl!~. For this purpos~ eac h tim.:; t ax I- book .3nrl 

:-"cj ene€ sub j .s:cts of m7.tty i e i 0 ';;' , C ' . C. ,E'lTllS:, , 

biology, .:Ind p hysics waT~ included. 
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first ,;.f ~ 11 ~, poe,l of it6ms was p,a-tasted on a samp l e () f /·0 

f irst yeu;' t his pool of i t'3mc: ear. h sr: i .:Jr!' 

sl.,b j ect had t.o ' 

diff':'(.ulty 1;: .. \,;. 1 (<Ja::; do ne, Than qll,""stions ("(l'e f ina ll y Sf'!!"'·C " P! 

LWE:nt'/ qll.;;st l or,~ fo, ;;.,a..:.. h science subj ~(.t. Th,;:,sa qUes ti ons hsr! f',lIT 

possibla iln:,;L·J;;,: h<Jvino o ne cor r ec t ansl-Jer. Studl~tn"S 1-1(;. ,·'( dsf;c,:J t.o 

rG~d aac h qu~~tion care f ully and to e nc ir c l e only one answer whi(11 

accord i ng to ~:.. h ..:..m (-.las correct. Thi s test was tl'anslated both in 

Engli s h and UTJU . The s tude nts were asked to atte mpt it in cIne 

language.., ~ ith <3i' in e nghli s h 01' in urdu. 

PROCEDURE 

Ir; '·-~,m'" I' ~ ... coll"2)ge~ of Raw~lpindi/Islemah."ld I--/~re apprl)"I.;h~'" 

With th.3 pc,'mi ...... 10n of col l ege authol-ities f irst yes l- pre-med i r-: , 1 

s tudents W0r~ rontac t ed . Though instructi o ns WE're p, i ntEd r.:-. 

qLlcstionnai.;-.:_, .::von than verbal instl'uctions we r e also gi ven t" 

thi3 s tud~ r,ts _ ;- ~,:.:: t of a ll, a ' se t of qLl estionMd "'': ~ ~ldS giv&n to tho? 

stud(:nt~; I .. hi ch W':iS pr i nted in Urdu. That se t compi" ised of qUestioll;'=; 

about f amily ~duca tion; famil y ' s languages prevalence; previous and 

present instituLion's medium o f instruct io n on Urdu to Engli sL 

continuLW1; infoi"mation a bout the stL,de nts inc ludino total ma rks in 

matric~ am' ~v;:i .. ) eco nomic. bac k ground. Th~ students I-JPrp. asl,C'·d te, 

limit: f ,")r t:h ;3 - -,nl;:>letion of this questionnair , 



Orlc .. all U',,: ~tl.ldcnts haJ complat.s-d t hi s tas l~ , t han t he>' w,:;r.c 

for t:li".l assessment science concepts of 

mati i':::l..Ila.:"":,5. Ii,' lructions and an &xample weT,,' PT i ntsd o n the f ror1t 

page of t h.:: t0Ct. The student s were a l so ver b a ll Y br i e f ed. T'-,-

.:.pLl..:;,n "J .n~". !cF' .. n thG students to attamp t t hi s t as t: whether in 

Ul-du or in En3li.:; !1 . They wer e sugges t ed to attemp t o nl y in on<" 

lanOLHlQc " rtF ::: t ud.::nts I.oJara askC:!d to raad eat:"- h QLl 6s t ion ..-a r e f ul1'/ 

a nn t o enci r c l ,~ O'illy On& anSW"'l' t hat was ac.cording t o the-In 1-oJ'" 

co ;~r.:c t . In l ~ ",.!.z way th;;. data was coll ect.e.d f rom t he samp l e . tlgain 

there was no tin~ l imit fo r th i s t ast_ 

ANAL YS I S OF" THE D~,TA 

Ma: ,',1 • l. ~ 

belonged to b ljlish and Urdu medium of i nst r uctions ; rang~s of 

tota l ma.rks o f th." stude t ns in ma tTi c . these ran<;J(-s W.eT8 d i vidFn 

in to two gr(Alp"': On<: was ,'":\ l(;we,- )-a n98 whic h W,)':: 40~ t o 600. nt ~·,.~, 

i"a nlJ6 belong",,: to l h o~~a s t udents who had mSil-'s in ha t wpe n f., ~. ("\ t ,"",\ 

770. Ano t her var i a bl e I.oJas the educa ti o n of moth~w a nd f a the,-. 

Education wise mothers and fathers were divided into two e xtr e me 

g)· oupe. One extrema was: less than primary and other ex t r ema I.o, as 

above than graduation. As it has been ear l ier ment i oned socio-

econom'r: le'w-e 1 I-Ias also divided into upper and lower gi"OUF~' 

dist-"i!;.,llt~on n 

th," .. ~ u " 

... ,8 nm8 n5 secras. corT..,lati, ns, , 
~ 

n3lysis of varianCe (,!'.rmVA) was applied to 3~ "-

-' 
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1. ':TlCli~h (U,_,:.iUOI studf:'nts havE bett~r concecptual clarity a~· 

compared :.':' I I',.::, Urdu medium students. 

, .. achievEment. motivation, And hard-l-mr\"in0 

contribut~ i~ t h~ acquisition o f concept3 in a better way. 

o 
" , Hl~hly .ducated parents provid0 betla. facjli t ies i·r 

onvironment to t h iel" chi l d,·en . 

·1. So, i<.) .. c ..:::mvmic background o f t he c h i l dr~ n may a ff ect. n -,.-

cap8bilily o f the childre n i n t he acquisi t ion o f rnnceptu81 

clarity. 

. --
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Social SCil}liCC''''-, (!-IP: 

1. 1)11. 

:it. iE:nl i 

,. ,. 
r:, - c: l 

RESULTS 

st~tistical Packaoes for 

::..tJmpLl'~L':d on the 1;est fo! the assessment of 
.,j,- Jet. ~Iol.il!ing lht;,.· !;=.J..t;jl;l fjcdnt dif-fefrel"lce~. 

bel )n~J '-no I'D Unju imd cngj ish medtu:n of 
t .... o l'·,.~I1(Je5 of marks obt'~1in~?d 3.n matric, lH:.'tweEn 

r S 8nd l'i'3thpr'~ ed\JcdL1Dn~ ~nd two levels of 
snc ~t.1·-ecorlofli r !Co t:':-I i .1'-. 0"1" tj:8 =-tLlden La. 111e n1Sl.l] ts at' e sholtJn in ti:lb h~ 

to 2~). 

bE! b"E'f~n t h, 
. :ns1. .. n:ci..iol <::.~ 

1. .. )0 leveln ur 

Sf,! I ' 

In,b ... 
I,,, 'i' h' 

Tab le 1 
Impact o f medium of instruction o n con c eptual c larity . 

t1edfl n.n d. f t ----. P 

29.05 6.35 
179 4.31J. .000 

!.:-du '72 25.95 ~'. 72 

,.,Il c. :iJI.l-fl aft dllle-reIICE: betWt:'EII the 5tudt~rl 

01 EnyJ.lsh ,.;:IPJ _il".1 rueuiulli r-1:9.:.'H"uing le=-l rWt CUflLeptL.ld.l cl.::..r.L'.Y 
Mf-fA.rt !,,",t:or? ('?'t b"',) c"1 Engl i.sh medium stuclents is grpater thar· t_tl€ 
mean score (2:'.-15. rt Ur-dLI medium students. I.>ihl.ch shows that. Englj~h 
medium sludc-.ds !Iav Jdgh (~CHIc.eptLlal clar-ity. 

Ta ble 2 

Impact of mEdium of inst ruc t ion on c onc eptual cl a ri ty for chemi stry 

Urdu 

<"'I;rd 

c:- l "11'"" 

tll~n 
tjlal 

Signifiri:l!li 
UI"ch.\ Irfl;~rl ; In. 

t.y. 1'1,.;:;, '"I srl"r' 
the fIli':;'."l c r', 
Ellgl:i.=: ,'"11, I ':1 • 

• 

M(,~an S.D d . ·r • f ----
p 

------- - -

1 .1. 9 3.07 
1'/9 ~':'.66 .000 

92 8. ~}2 2.78 

fE'l'-nt:.e is -found b8twee-n the r-;tuc!t'?llts of EnfJljsh 
f in5truc:ticlJ1S regard tnq t:t~st -('or conci2~)l·.L 1 
iJ J..:':'8) 0'1' English medium si:UdtHltS dr'e (jl- • If!f 

(f,1.92\ (.)'1' Urdu medium students. :lJhicll indo c<.;·, .~" .• 
01' lliqh cDnceptual c12lrity of ci1t:~mistl'"'1. 



Table 3 

Impact of I'1edium of Inst r-ution o n Conceptul Clarity Test For- Biology. 

llr"du 
'i .'i(P<". 01 *f< ,- 05 ---

"fnl.Jle -: srir':'lo'J' 
medium .in~:t~ Llttie·n: 
/',c';:',n Sf ()n--~ (c/. ~-6) ,,'I' 
<'oCOI'"(2 (H'~:''':~ I -:It Un"1 
students hav~ I iQ~' L 

S.D d. f. t P 

89 9.1.J-6 2.4.1 
179 2.45 .015 

92 8.~-:,,(t 2.63 

5i~llifical't difference b etween English and Urdu 
tt':-Mf"-II'"" .', cOllCepCLI[ll clar--j-ty or tile students. ThE' 

l" ,l lj,::;h mediUln SLL!Llen ts .is 11 l'""eatf=r t hall the rm;~~.\11 
il(~dlL',rr, stiJ,jE"n-ts. Whict"\ 5r,ows that I:::nglish me~hufT' 

,'I:"r:..Ludl t.:ldrity o"f biology 

T a ble 4 

Impact of Medium of Instl'""uction on Conceptual Clari ty Test For 
Physics. 

l"'Iearr S.D d'". of. t ... R 

89 9.0(1 2.52 
179 1.49 . 137 

druLi 92 8.48 2.17 
**p< .0.1 3:1-'< .()~) ---

Tdble 4 sl'o~s~ no signific~nt differo~cc in urdu and engli~n 
ITlFdium inS"ti.tLltiol1~~ TilLIS t!'f~ mean scores O"t LlrdLI dnJ english lOe.il .. '.m 
S L!dents an:! :10t dif"fE~rent 

Table 5 

Marks obtained in r.,!atri c and the conceptual clarity of the studen t s . 

49:..: to 600 
(Group I, 
650 to 770 
(Group 11) 
*tP(.Ol :rP • 

T':-\olt:: 
[ lell lty 

c o;;.n t 

ci' 
b. 

'I. 

-'" t-'e""n 5 D d...f... t 

65 24.35 4.32 
147 -7.06 

84 .30.74 6.67 

, si~~ificant difference ~n the 
")'- w tt--- different Rlad'_s obt~inf,>d 

,1'""0;".,.:1 11, Ilave gl~eat. fll:.:"n !::>CCJ\·' 

58 

i" 

.000 

concep" , ell 

in rna" r 
(~O 4 



thE~ r.::ofn.::epl,l,:,l Llc.u-:tly tf.:.~sl than the mean SCO!""l?S (2'l.3:"=') of group I. 
rhis indic~ tu5 th~T the students of gourp II hcve better scienlil C 
conceptual ~l~rlty. 

Table 6 

Marks obt.al.ned in matric an d the conceptLlal c l arity test fo r 
che mistry . 

l'loi, k ''"", i.j~ .mil_:l..cl..C t:-1- .,-tl.e.an S.11- d.f. -1 P 

49~? ",,":1 /.:)Ou 6" c' 8.42 2. ~,1 
(Gn.lop 1 I 1 47 ·7.15 .000 
6::10 to 770 
(Gruop III 84 11.67 3.04 
*:+:P< . Ol *p<. (I~" 

Tub 1 c 6 Sht:M~;;; sian i l' ican t di ffer-ence in t.he mean sco r es 0 f 
t.:once p tualll,"c'r"itv test o-f group I and gn.top II. In this reg2'\rd~ 

yrou p II, ha!.:> qre>'=\_L-"I'- nlt:-4dD seanO's (11.67) theil' thE.' gJ~OUp 1 (t"t:~21', 
-=8.42). Th,JS !:.hf~ q'"III"IP II t)2\!":;; bette r conceptual clarity of c ht::!mist.ry. 

Tab l e 7 

Marks obtai n ed in mat r ic and the conceptua l clar-ity test far 
biology. 

492 to 600 
(Gruop I) 
650 to 770 
( GI'"LIDP I I) 
**P< .01 *P < .0"5;--

N 

65 

84 

l'1ean 

7.86 

9.81 

5.0- d. to t P 

2.26 
.147 -4.79 .000 

2.71 

Result~ o -f table 7 s110w, significant difference 
con ceptual clarity of students of g ruop I and group I I. The 
uf grnLtp II, have greciter mean scores (9 .81) as com p ared to 
scores (7.06) cd ~it"ouP 1 in the conceptual c lar i ty t 'es t of 
Winch ~h'':;\o'6 b~·Lt.el conceptua l clarity fol" gt~OLtP II. 

c' 

in th:'! 
student5 
the meEtn 
biology. 



Table 9 

Marks obtained i n matric and the conceptual clarity test for 
physics. 

'+9;':: to .l!'_It I 

~GnlOfJ .1 ) 
6~j.O t.1 77,.01 
(Gnlop 11) 

"* %P<.Ol t.p<.o: 

N 

JlI 

Mea;..n __ ---"S.D , 
~!.OH 1.97. 

-3.22 

9.2/1 2.58 =---=.:::"-------

p 

.002 

Sjan~.fjcar I. d.1 ,f~I'"E'IlCP i!-~ fCLln d j . n the con ceptual c lalr-ity DT 

yruup I, and gl'"'>1I'- II. Ihe average score (9.26) of group IT, i~. 

greater than ,te ~vearage score (8.08) of group J. It means i.hat 
stud ents belongi"y to group II have high conceptual clarity "f 
ph i s i cs . 

Table 9 

Mother 's education and conceptua l clarity of t he students. 

MoLher educ':'1tiort 

Less than primary 
(Group I ) 
Above than [;r-auuatl.' 
(GroLlp rI ) 
,"PC01--*P :.05 

---N 

:)3 

·n 38 

Mean 

26.80 

29.82 

S.D d-:1' . t P 

5.02 
89 -2.34 .022 

6.55 

Sign.l_1ica"t ,J. ffc:r~llc,= is found in the con ceptual clarity of 
gr-OLlP I and qnlup 11. The mean scores (29.82) of group II ~ ,:'\ I~e bettt,,:,r
,;ts cornpar-pd to t.~-_e filE-An SCQr-E'S (26.85) Cl1 gr·oup I. Thus, the I;!r'Qup 
hag be tter' con,:er tUdl clarity. 

Table 10 

Mother's education and conceptua l clarity of chemistry. 

t~e5S tt'l.ln pr~mary 
(Grnll ~ 1) 
Abovp ... t1a r- (.:;,'-;u t " 
(Gr-e,u[. ' } 
*"ir;--:-• {j _. ;,~ ,- 05 

" 
53 

:)(:3 

Mean S.D d. f. t p - -

/;}. ~16 2.8~ 

89 ·3.2~ .OO? 
11.37 2.96 

--------

lh\·,·, ~- " <:" {lrli 'j)_cant d:i.fferencf' j 1 thn mean liCC! -co· 
4: e"jflc'O'pl tt •. \ cIt (., F qr·(""JI..p I and IJroup r I. Thl:c 11110'6'-' S\",~H·"·''> (1, ~_. 



of group iI, drG ~reater than the 
vJhich ',how,,> I" Ot-) rltlc'C'pi:u l clarity c"f 
II. 

Table 11 

mean scores (9 . 36) o"f 
the studnets beiong ing 

Mother"s education d n d conceptual clarity of biology. 

Less than pr"iftl" ry 
(Group I) 
Above than Gr<~du~t"'"U:"l 
(GJ'"TAIP I I) 

-,;r-

53 

38 

t"lei>\n S.D 

8.72 2.37 

9.08 2.75 

d. f. t P 

89 -,66 .514 

group I. 
to 91 OI~[.I 

ThE" r-esult!:' nf the 
be tween 
qrei:lter 
qr"oLlfJ I 

t hp Ine~n scores of 
rn t::<Hi ':;.r. orr.'"' (9.08 ) 

Thus , thr, ql-OL!P I I 

table 1 1 show a sign 1ficant differencp 
g rOL\p I and grOLtp I I . The CJroup I I 11-,\'; 

as cornpal~ed to the mE'a n s cores (8. 72) (j f 
has 11igh conceptual clarity of biology. 

Table 12 

Mother 's edu cation a n d conceptual c larity of physics. 

-Mother educ.:;..ticlIl N Mean S.D d:L t p 

Less thali prot mar"y 53 8.77 2.02 
(Group I) 89 -1.23 .244 
Above thi"Hl I.!t "'nu~ l 1""1 -;8 " . . ~7 2.61 

~" "(;"""1 J, ." 

\*p~-::oI fj:"" ... ,5::- - - -- -

The ~esult tIOW, that therp is nn signjficant diffErpnc~ 

l'et~Jeen tl"k= ffie<ln r .. ores or grOLlp I a nd group 11_ rt shows tlla+- the 
me",n SCOl~es of ~JrtJup I dfld group II are not different . 

Table 13 

Father' 5 e d ucat ion an d conceptLlal clarity of the students. 

l. ess than ~r .1.inal-Y 
(Group 1) 

Above than [.,'-arllt t 1. }f 

(Group 11) 
Jt:;~P( .01 ~p7'-(J5-

-__ N_ -_._ l:':=e~a-=n-::'-::'-::'-::'''S~.::D~~~"d;:.~f~.===::'t-_-_-_ -_ -_ -=,-P-::'-::'---
12 26.08 

103 29.08 

5.04 
113 

6.40 
-J..89 . 078 



Ta bl e 1'3 Slh v,,~ U 1<::,t there is eo s i Yfl l.fi:: an t 
the mean ~~cnr-e~-> ot 'II r-,ltp 1 oar d group J I. fhP.' mei'ln 
(lrnUp It are grE'i,tt-f than r,he mean scores (26.08 ) 
;:::Muws that group 11 ,,-,s higl1 conceptua l c l clrity. 

di f fe r e n ce b e tv-Jeel! 
s::nres ( 29.08) of 

o'f group 1. WIlle, 

Table 14 

Father ' s e d UL..dt.ion and conceptual cl ar ity of chemistry. 

Fa I: h e r 1:~d uC:dU,on 

Less t h~n pr~ im.:.~ry 

(Group I) 

Abov(~ th~ln lfad'.I<.ILJ."l1 

«(; r- OHP !l} 
-it;1: P< . Ot 1:P<·.05-

__ -,-N,-' ___ ,-M::":.:a,,,-,-, __ -,S:..:.:'::'_-.::d:..:.:f,-,-. _-'t=--__ --'P'---____ > _ 

:1.2 9.33 3 .. 50 
113 -J .39 .1.89 

10.80 3.13 

Thi s is fou nd tha t t here i s no s ignificant differen c e between 
the mea n scar·es of Qt"ou p r and gr-oup I I. I t means tha·t mean .scor·es o f 
group I and group 11 are not d i ff e rent. 

Table 15 

Father's education and conceptual cla;~ity of biology. 

" <.l iher ed u ca t ion 

Less t han pr-imary 
(Grou p I) 
~ bOIlE ,-hid'l ,'aLlI,,,-, 

[ -ou f1 r I ) 

*:tp'-:--:-Ol fp • 'j--

T' Eo"' jJ, t-' 
t" ,et!') .t mE; ClI' 

, " mE-an ~r: , 'S cf 

N Mean S .D d. L t P 

12 8.00 2.70 
113 -1.71 .111 

" ,I 1,,:1..:.:. 9. . '" . ~,8 

• w, l.et thel-e 1.9 no s.iQnificant dl.-ffer-em:e 
c f "" QllD I And grOl'i- j It. It indicates that 

r~rr- :'l I .and Of'"f'.lp]l a • "0 .... different. 

Table 16 

Father 's educ a t i on a nd conceptual clarity of physics. 

F ' hel e·!l., . , " M~an S.D d.f . t P 

Le'$$ than ~)r im.;;; y 1.l 8.75 1.42 
(Group I ) 13 -.28 .78.1 
Ahov!! than " al "atl. l 103 8.88 2.39 
\ ]1 -r.up TIl 
**- ~< N *1-



Ta.ble 16 shmm, that there is no d i -f fer~nce between th~ rne,-",n 
ThLIS the mean ""'rores of both thl-' scores Df group T ,:.r,n grnHp 11. 

grou ps are not d~ff~rent. 

Table 17 

Socia-economic status and the conceptu al clari ty of t h e students. 

Sl.)r:lo·~econoill ic st t, N Mean-- S.D d. f. t P 

I ower SE] 49 26.08 4.98 
179 -2.b7 .009 

Upper SES lS2 28. ~ 
'·0 6.67 

::t.:f.P'; .01 'ft--'( .0:. 

The resul t£, " llo"J, tha l there j!'i> a signi ficanl di fferenc~ 
uetween tht::: .. O:f..?,'1n sr.or·(?~ L1f ItH"H?r and upper socia-ec:onomic ~~tatus. n'E! 
IT'Pf.WI !O'c:nrE":; (.-'R.~,:,) ui" u!3Pf~r soej.o-uc:ol1oroic status is grfi!atbr "s, 
CC)mr.'8I'"P(! t.o til· r!,,_ 11-' ~~C{H-I::'~, (2h.r)8) of lowE'r socio-economic st.:.'t.u~ . 

It jndicatf·· t-Il~d: rl~ <:,tudent belonging to uppE·r s(Jcio-~cor:ofll).r. 

etatlJ5, hdve b~tt, ~- ·"centual clarity. 

Table 18 

Socia-economic statu s and t he conceptual clarity of chemistry. 

Socio-economiC: statu: N l'lf..?an S.D 

)".1:;' SEb 4'/ 9.18 2.67 

IIppE'r SCS 132 10.49 3.28 
*'f'<.Ol WP"""""7"".05 

There is a ~i~nificant difference 
1 :1wer and uf1pel~ soc:in-econom\c status. 

d.f. t P 

179 -2.75 .007 

bet\')een the mean scores Df 
The mean scores (lO.49} of 

L ppet- sot:in-E"r:oJlnr·,~ ·,t,:ltt .. lr; is r.P"·eater thE1n the !neEIn SCClres (9.18) 01' 
lower SQCl.O-eCCJl1Of:\. / .. stat.us. Thu~;, t.he students bf.:!lunging to tht:: 
f,;,\milil~~ 0·/ 
cldrityof 

l\pPL'I~ '.'..l1Cio· -economj c st~·\tus. havE' bet tC't- concp.pt LId 1 



Table 19 

Socic;-economic s t atus and the concept u a l clarity of biology. 

L pP!"t" Sf~B 

't.¥PT.UT lP o~ 

-1'1--

49 

1 >7 

1'1e;cD 

8 "~ ,~ 

'i.2B 

S.D d.1 . t P 

2.44 
179 -2. :16 .0,17 

2.55 

Then: is ~ C'"., I)n i 'ficant di fferpnce bp.tt.'Jeer1 the mean SCO!""E:C: It 

lower and t.lPPI'..'t OSOt:l.o-economic status. the upper soCiO-CCDtlOllile 
status h,1S bc.~ltel f':E',Ul £.t:Wi'-8S (9.28) as compared to the m8c:\n scr·rF'~-> 
(8.22) of JOIo'JEI- <;:.cK,_o-economic status. Wh ich indicate that tb.e 
s'tudpnt,s ot "fJ!,pr socio-~c(jnomic statLls ha ve better conceptuel 
clarity of ~i'Jloy,. 

T a ble 20 

Soc i a - econ omic s tatus a n d the conceptual clarity o f physics . 

Socio -to - I~ Mean s--:-O-- d.L eCOnCl'1l1 c. e t p • 
Lower SES 49 8.67 2.08 

179 -.23 .818 
Upper SES .t -32 8.76 2.46 
"**P<.Ol *P-;:~.(~~ 

T heF,(- !.i "_j =.. qnl.f _Ci:.lf\1 dl.fference I,f,tween thp rne<1n scr:re<-o 
iower Ci;nr.J (_PP"" .lll, -CUI :::mic status. Tr·--1~ ttle means '5COr'\?S of «[..Iv"" 
and u~pel'" sucio' F_C.,-hltIic .tatu<; are not d ffel ent. 



2. Analysis of varian ce (ANOVA) was computed on the t est for the 
~ssessment of scierltifi~ con cepts fo r determini ng the differ&nces between 
the student s who trod studied ~ith English as a medium of instru c ti on and 
the student s wh o had studied with Urdu as a medium of instruction, 
)et~een th e students Il avi ng t h e two ranges of marks in matr i c , between 
the student s b elonging to the fami lies with differ e nt socio-economi c 
)ack-ground. 

Table 1 
Di fference between co nceptual clarity and med i um of instructions, marks 

in l1utric, and socia- economic status. 

; ource of variation 

tain effects 

1edium of Instruct icm 
;ES 
iatri c Harks 

~-way interact i ons 
n SES 
II HH 
;ES HH 

~- w ay in teract ions 
HI SES HI 
~xplained 
{esidual 

'otal 

**P<.(JI *p < .05 

Tabla 1 shows. 
Lnstruction s and mar ks 
.es t. While th e SES has 
)f scientific con cept s . 

SS df M.S. F P 

1696 .469 3 565 .490 7 . 20 6 .000** 

140 . 256 1 140.258 4.268 .041* 
21.146 1 21.14 6 .64 3 .424 
823.241 1 823.24 1 25 . 04 8 .000** 

t12.087 3 14.029 .427 . 734 
22.026 1 22.026 .670 .414 
15.491 1 15.491 .471 .4 94 
7. 642 1 7.642 .233 . 630 

9.991 1 9.991 .304 . 582 
9.991 1 9 .99 1 .304 .582 
1748.547 7 249.792 7.600 .000** 
4634.1 24 141 32.866 

6382.671 148 43.126 

the ove ra ll significant e ffect of medium of 
in mat ric on th e scientific conceptual clarity 
no significant effect in the conceptual clarity 



Table 2 

Difference between conceptual clarity of c hemistry and mediull of 
instructions, marks in matric, and socia- econ omic status. 

Source of variation 

Main effects 

Medium of In s truction 
SES 
Matric Marks 

2-way interactions 

HI SES 
HI HH 
SES 1111 

3- way interactions 

HH SES HI 
Eplained 
Residual 

Total 

**P<.Ol *P < . 05 

SS df 

475.728 3 

139.437 1 
4.238 1 
189 . 804 1 

16 .466 3 

9.428 1 
11.804 1 
. 535 1 

.094 1 

.094 1 
492.288 7 
1063.5 24 141 

1555.812 148 

H.S. F P 

158.576 21. 024 .000** 

69.437 9.206 .UO:h;Jt· 
4.238 .562 .455 
189.804 25.164 .000** 

5.489 .728 .537 

9.428 1 .250 .265 
11.804 1.565 . 213 
.535 .071 .790 

.094 .012 .911 

.094 .012 .911 
70.327 9.324 .000** 
7.543 

10.512 

Table 
medium of 
chemistry. 
clarity for 

2 s hows, the overall significant effect of marks in matric and 
instru c tions of students on the conceptual clarity for 
While the S ES has no significant effect on the conceptual 
chemistry. 

66 



Table 3 

Di fferen ce between con ceptunl clarity of biology Bnd Ilediull of 
instruct ions, marks in matric, and socio-economic status. 

lurce of var i a:l:ion 55 df H. S. F P 

lin effects 164.221 3 54.740 8 . BBB .000** 

!dium of Instruction 8 . 29 2 1 8.292 1. 313 .254 
~ S 10.421 1 10.421 1.650 .201 
ltric Harks '72.223 1 72.223 11.434 .001** 

-way interaction s 10.210 3 3.403 .539 .656 

SES 4.044 1 4.044 .640 .425 
HH 2.704 1 2.704 .428 .524 

~S HH .034 1 .034 . 005 .942 

way interactions B . 680 1 8 . 680 1. 374 . 243 

:u:~ HI 8 . 6~ ll 1 6. e6CI 1. 374 .243 
.lain ed 183.111 7 26.158 4.141 .000** 
!sidual 890.64 7 141 6.317 

.tal 1073.758 148 7.255 

*"*I?< .Ol *P < .05 

Table 3 shows , the overall significant effect of marks in matric on 
18 conceptual clarity o f biology. While the medium of instructions and 
S has no significant effect on the conceptual clarity of biology. 



Table 4 

Differen ce bet.ween c onc(1ptual clarity of physics and lD ediulll. of 
instruction s , mar.ks in matrie, and Bocio- econ omic sta.tus. 

curc e of variation 

a1 n effects 

edium of Instruction 
ES 
stric Harks 

-way interactions 

I SES 
I HH 
ES HH 

- way interactions 

i SES 
?la ined 
:;!s idual 

)tal 

HI 

*P ' .05 

ss 

!J2.148 

.398 

.4 74 
41. 176 

"5 . '716 

.155 
4.600 
13.536 

.008 

.008 
77.874 
760.435 

838.309 

3 

1 
1 
1 

3 

1 
1 
1 

1 

1 
7 
141 

H. S. 

17.383 

.398 

.474 
41. 176 

8.572 

.151 
4.800 
13.536 

.008 

.008 
11.125 
5.393 

148 5.664 

F 

3.223 

.074 

.088 
7.635 

1.589 

.028 

.853 
2.5 10 

.002 

.002 
2 .063 

p 

.786 

.767 

.OOB*-' 

.195 

.867 

.357 

.115 

.969 

.969 

.05 1* 

Table 3 shows, the overall significant effect o f marks in matrie on 
,e conceptual clarity o f ~hysics . Whil e the medium of instruct ions and 
~s has n o signifi can t effect o n th e con ceptual clarity o f physi cs. 



OISC USSION OF TilE RES ULTS 

The main purpose of this study is to a nal yze the role o f 

different medium of instructions (English a nd Urdu), and the 

scientific conceptual clarity of 

related v ariables like ; total 

the student s. In 

mat"ks ob tained in 

th i s regard , 

the matric , 

education of the parents, and soc i a-econom i c bac kgr ound of the 

students are also taken into account. In order to c he c k the 

impact of these f ac tors in affec ting the c onceptual c l arity of 

sc ien ce subjects, statistical hypothesi s are formulated. Th e 

validity of these hypothesis has b een c hec ked by the use of t and 

F s tati stic . The s imultaneous e ffect of a ll thes e variables in 

contributing the conceptual clarity of the student s i s captured 

by th e analysis of various (ANDVA) technique . 

In order to find the role of two medium of instructions in 

the concept development of the students, s ignificant d ifferen ce 

i s f ou nd between the Urdu a nd English medium. Engli s h medium 

stud ents have better conceptual clarity. This may not be only 

because of Engli sh as a medium of instruction . There may be other 

co nfoun d ing variables. Th is is common in Pakistan t hat Engl i s h 

medium schoo l s are well equipped. The teac h i ng staf f is wel l 

qualified. These institutions provide bet t er e nvironmen t is 

school surroundings. English medium institution s are mostly nt 

ove r crowded. Thus, the teachers pay individual conce n tration to 

t heir students. Norma lly, the parents ar e wel l educated, and well 

off I so , they try their best to pay full concentration in the 

"'4 

t1 



studies of their c hildren. And, they even can provide a special 

tutor for their children. All these and other related factors, 

may contribule the over all performance of the student s belonging 

to the English medium institutions. 

English medium students performed better in the subjects of 

chemistry and biology. In the case of chemistry the reasons cou ld 

be the particular nature of equations . Because the 

concepts of chemistry are mostly described in equations. And 

English symbols a re used for such equations. So, the Urdu medium 

students may feel it difficult to grasp t hese concepts. Wh ile on 

the other hand, English medium students are most inept in 

English. So. they 

concepts related 

feel no difficulty in 

to chemistry. In the 

the understanding of 

case of biology, the 

performance of Urdu medium students is not good. Because in Urdu 

medium most of the terminology has been taken from Arabic. That 

creates difficulty in understanding the concepts for Urdu medium 

students. In the subject of physics both the Urdu and English 

medium students have same performance. In the subject of physics 

most of the concepts are mathematical in nature. Th ese co ncepts 

have causal rel~t ions hi ps . So, the language plays a minimal role 

in the acqui s ition of the concepts. Overall~ results are in the 

favour of English medium school. It may be concluded that role of 

medium of instruc tion plays an important role in the conceptual 

clarity of. the students . It has great policy implications. 

Therefore, policy is in the favour of English as a medium of 

instruction, may improve the concept building of the s tudents. 



The effect of matriculation marks and the conceptual clarity 

of the students is i n favour o f hig hel' g rad es in matric. On the 

basi s of matriculation marks, student s are divided into two 

groups. S tudents b~longing to group II (650-770) have higher mean 

scores in the conceptual clarity test as c ompared to the mean 

scores of the group I ( 492-600). It 

obtain ed in Inatri c does contribute 

studen ts. And the differ e nce 

in 

in 

indicates that the marks 

the concep t building of the 

the matriculation mark s 

significantly 

students. It 

r eflec ted in 

i s ev ident that 

the conc eptual clarity of the 

better marks truly correlate with 

better conce~tual c larity. 

The t-test is also computed for determining the significant 

differences between the c onceptua~ clar ity of the students and 

the p arent ' s education. It is found that there is a significant 

d i fference between the students having different parental 

edpcation . For empe rical analysis, the education variable is 

divided into tw o groups i.e., group I (less than primary) and 

group II (above than graduati6n). This study shows significant 

differen ces in the performance of both the groups. As for as 

mother's education is conce rned, group II has performed better 

than the group I. Similarly, group II has higher mean scores in 

the conceptual clar ity test for chemistry and biology , as 

compared to . group I. However, no significant difference is found 

in the performan ce of group I and group II in case of physics. 



Father's ed u cation 1S also analyzed in the context of 

c onc e ptual c l arit y of t he students, In this reg~rd the mean 

sco r es o f group II i s great er than the me an s c ores of gr oup I . 

Howe ver, father's e ducatio n is n o t a sign i ficant va riabl e i n t he 

developme nt of c on c eptu a l c l a rity of students when the subjects, 

c hemistry, physi c s and biology are taken separately, On the other 

hand, conceptual clarity is signifi cant l y affected by the 

mother's education when chemistry and biology one individually 

analyses. It s ho ws parent's education contribute in the 

conceptual clarity, particularly, it is mother's education, that 

mat t ers. Be c ause mothers are more n ear to the c hildren. So. the 

children ge t i nfluenced by the mothers. Mo the r s pay more 

attenti o n t o thei r children. While the fathers have to remain 

outside of their homes , 

Socia-econ omic status and con ceptu al c lar i ty of the s tud e n ts 

i s al so a na lysed, Th is study s hows th a t student s beloneing to 

upp e r soc io - e conomic status have greater mean score in the 

conceptual clarity test than th e students having lower socio

economic status .. The effect of socio-eco nom ic sta tu s and the 

conceptual clarity 1S mainly 1n favour of upper socia-economic 

status with the exception of physics, in which th e differen ce is 

not signific ant. Here the results correlate with English medium 

students. Becaus e, the s tudents studying in English medium 

institution s be long t o well off families, They e nj oy bet t er 

envircnm ent a nd fac ilities . This is why their overall performance 



is bettet'o 

Analy sis of variance is performed for determining the 

differences between students having different marks in matric, 

dif ferent medium of instructions and with different 90cio-

economic status . The significant difference is found between 

students having different marks in matri c . The differece is also 

significant for stud ents having different medium of instructions. 

How eve r, s0cio-economic status is not significant variable in 

affecting the conceptual c larity of the students. The overall 

effect of m8dium of instruction, soc io -ecoonmic status and marks 

in matric is sLgnificant . 

Analysis of variance (A NDVA ) table 2. shows significant 

differenc e in the 80nceptual clari ty of the students in c hemisty r 

having JifPerent llLedium 

different mark s in matric. 

of instruction, socia-economic and 

Socio-economi c status does n ot affect 

significantly the performance of the studetns. The overall effect 

of medium of instruction, soc i e-economic sta tu s and marks In 

matric is signifjcnat . 

ANOVA table 3 shows, that overll effect of medium of 

instruction, socia-economic status and marks in matri c 

significntly affect the performance of the student s in biology, 

Of particular importance is the result of makrs in matric. that 

signifinctly affe8t the conceptual clarity of the students. The 



impact of differenL medium of 

status is not significnat. 

instruction. and socia-economic 

ANOVA table 4, is meant to analyze the conceputal ability of 

the students in llle subject of physisc. It is found that ther is 

a significnat difference in the conceptual c larity of the 

students having differen t marks in matric. The other variables, 

medium of insLruction . and socia-economic status are not 

The overll effect of different medium of s i gnif i cant. 

i nstructions, 

significant. 

socio-econ omi c status a nd marks in metric are 

An alysis of variance (ANOVA) techn ique indicates the 

importnace of marks obtained in .matric as an important variable. 

St ud ents having hig her grades 

better in either subject . 

in matric consistantly pe rform ed 
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