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ABSTRACT

The present study 1is aimed at understanding the role of
medium of Instruction in the development of scientific concepts
in high school students. A random sample (202) of high school
passed (matriculate) students, representing different types of
medium of instructions were selected from Rawalpindi/Islamabad.
Finally, the students belonging to Urdu medium (92) and English
medium (89) were selected Ffor the analysis of the data. the
levels of attainment of scientific concepts were measured through
a test developed for this purpose. For the analyses of the data
t-test, and ANOVA techniques were used. The findings of this
study indicate that scientific conceptual clarity of English
medium students 1s better as compared to the Urdu medium
students. This study also indicates that the students who have
good marks in matric, have better conceptual clarity, as compared
to those studenls, who have not good marks. Regarding ¢the
parental education, it is indicated by the study that the
students, whoze mother’'s education 1is high, have better
poneeptual clsrity. This is slso indicated that better socio-
economic background does contribute in the conceptual clarity.
Overall these factors does contribute in the conceptual clarity.
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CHAPTER 1

INTRODUCTION
bl mre wpdey on the threshold of information technology
Whiizh as &7 reEcvang every field of human activity and the world is

witnessing the wnlfolding of the Third Industrial Revolution, the
major Jandmariks of which are the extensive application of
microprotessor , L ABBrS, f%bre optics, bic—genetics, computer
atded manufactuwring and designing etc. The world is clearly
divided bebtwesn the haves and have nots and whal characterizes
this difference between nations is essentially the level of their

scientific ane (scimological progress.

Science and Lochnology has become an dintegral part of  the-
hlood stirean of modern civilization and +4s the majar driving
force far eccnomic growth and development. The power of science
and technzlogy has transformed  the world and impacted every
sphere of man's individual and collective activity., be ft
economic, political, cultuwral, military and educational. This
sclentific pregression receives impetus from various sources. One
mador souwrce  ds the edecation being imparted to children of any
nation. By giving proper education to the children the future of

the nation can be saved.

We are still unmﬁje in creating an  environment which
triggers off a sclentific and technological revelution whereby a

broad based self sustaining S&T structure is established. For



this to ke hrought about, education needs to be given Lhe

fTorgmost perLori Ly,

In Pakistan = lot of emphasis is being laid upon scientific
develapment, and @0 fortz are being made to dmprove the quality oF
science education. Dot still owr educational system locks many
things. Unfortunately ouwr =sducational system is geared to the
suppression of creativity. Tt revolves around the medieval system
of learniog by reute. ALl these things and other several Tactors

are serlously endernining oar educational syshem.
Concept of Education

The concept of educstion varies from nation to nation and
from culture Lo culbure because "every conception of education is
the product of sune ideal of life and every ideal of life has its
ouwn conception of education * (U Hayaty, The News, 1994) .
Education which does not take into account the cultural and
regional realities will either fail to deliver the goods or do
positive barm instead of facilitating development, The genesis of
nevelopment muet be indigenous to the cultuwral soil from which it
springs, and cannot be anported or esported like rice and wheat.
No nation can progress if it is not free to develop according to
ite own ddeals and genius. The sducation which a country imparts
toe its g=neraticns muét be in harmony with the goals and

cbhipctives That are to be achieved. A destination in the east



will never be wrived at i7 one fages the west. Unfortunately,

this is the dilepma we are facing in Pakistan.

Western influence on education in Pakistan

Our wducation systen daktes back toe the days when the British
wereg masters of this land. As an imperialist government they
needed an education system that would serve their interests, noct

their subjiscis,

Tewiay,  or sdutation wsystem i nothing but & remnant of
insidious Dritish legacy. It is based on borrowed ideas. on a
foreign inteliecliual spurce and use of a foreign language., We ars

following the same ldeas with little change, if any, for the last
fouwr decedes, Basically, 1t is our own doing. but the Rritish are
eaqually to blame, knows for their hostildty ta any set up ot of

their making.

ficcording to Allama Igbal education is the procese of
critically avaluaiing and effectively transmitting the cultural
herdtege, knowledae and  ddeas of a social groups  to its young

members, thereby secwring the continuity of collective life and

culture, and SNSUIEANG their intelligent and creative
reconstruction. This is because any half grown philosophy of the
rapid pace of Jdevelopment, and will be unable to salisfy the

requirensnts of  the present ages UOnly when the philosophy of



education finds its won identification, coherence and relevance
can it genprate snough eneray to Tree dtseld from the restriction

Gaf unceriainty.  The Rest boasts of  its long conditioning o

ingdividualism  and dvesdom  of thought but it seems droniac when

gtudisd in ke reTlection of one particualar ideal that peirvades
its  edogatior podicy. 1t manifests itself in their notions about

British national ism, Americanism, Fascism or Communism that their

citdzene sre forced to scospl.

fur attitude should pot be of collision bhut of dollaboration
for owr putual  benefit. e cannot belittle the contribution of
the bMest in science and technology. What we ought to do is bring
it im harmony  with ow  own environment and heritage. We must
welooms thedr esoilsnces, their -qugﬁt far research, and  thear

environment without it being-at the cost of ocur own values,

SCHODLING IM FANISTARN

FPakistan gt the time of independence, inherited an
educational system instaxlled a hundred years garlier by colonial
rulers Fawldmiﬁq' the dndigenows Muslin system which had served
the mhunﬁry for nearly eight bhundred years, beginning in the year

F11 ALD.

The colonial system of edoacation which was predominantly

pesred to mest  the reguiremsnts of  the colonial Government for



trrained civil servants to run the public administration of the

country, was basically &lien to the society. A8 the systiew
Py ided little weducation suitable for positions  outsicds
Bovertnment seevice, it breowght  digdillusionment to the  youth of

TheE countery .

Ghil! Paekislan ise ‘having more or less  the same educational

sy tan-dnherated by —the-Britishares

In rural schonols sangle teacher and two-teacher schools are
common where the pumber of children may be very small but schools
i bily town anc cities are gemerally over crowded and a large

pumber of then are run on the double shatfh system.

Individual schoole may have more than one educational level.
A primary school will have enly class 1 to 8 a middle school may
have classes 1 to 8 or only class 6 to 8, A secondary  {(high)
achpel may have classes & to 10 or only classes 9 and 10, Dome
high schowls( hioher secondary schools) may have the intermediate

"

classes 11l and 12 tschoo! eduwcation in Pakistair, 1977},
Compulsory subjects at the primary level, class 1 through 95

include Urdu, lslamiyat, Social studies, Mathematice and science

antd vocstional courses, Curricwlum s officially standardized

throughout  the countery although some  local variations are

permissible if the echool has resources. For example, BEnglish is

5



@ compulsory subjiect from clazs & but echools may, if they wish

and may o, introduce it as an electiveﬂgubject Trom class 1.

Al the snd of class 10 comes the matriculation exam which is
seh by bhe Boacds of Intermediate and Secondary Education (Hays,
1267)., 1y &£lass 92 and 10, there are broadly two groups of
subjects. One fs science group and other is arts group. In
AEEOREE- G, e dence subjescte a8 Physics,  Chemistiy, Biclogy

anti Mathaenatize are tadght. Where as in artse group there is more

cholce of subjerts each for boys and girls students. In arte
group there arp  subjects like geneiral science, slective

Mathematicre . Home economics (for girls only), Civics, Political
science, etca. English, Urdu, Pakistan studies and Islamiyst are

taught as compul sory couwrses in matric,

o almost all big cities of Paklstan there are types af
schools imparting education, Bovernment ordinary schoclsg
Model /Pl lot/Conprehensive schools, both government fTunded but
digproporticnately and private English-medium schoels. Iri
Islamabad ( the capital of Pakistan) the situation is almost the

same. Here also three Lypes of schools exit.
CONDITION OF SCIENCE EDUCATION AT SECONDARY LEVEL IN PAKISTAN

The state of secondary education is generally poor but it

has come o bs realized that sclence education in particular has



s@arched & critics]l lew stage and needs to be improved wgently.
There is @#n acute shortage of teachers, laboratories are poor and
111 equippsad, curriculum has little relevance to the present day
ripele, The tzet-hanl s are alse sub~standard antd flnally education
Eveten  promobss  cohe-learning  and  gives litkle emnphasis Lo

understanding and to devielop thinking.

PERFORMANCE OF ENGLISH MEDIUM SCHODLS (SCIENCE GROUP)

The overall performance of english eedium schoole is better
thiaggr the Wrds peaium,. To show it statistically, in 1984 and L3585,
4,900 students  from 12 Boards ltook the examination (88c)
matriculation i Lhe science group in the English medium. 17,551
passed in  the firsl divisicn. On the other hand 274263 students
appeared in the 13 foards in the Urdu stream of whom 85148 passed

in the fdretr olass,

Ancother comparison of top positions in  intermediate
examination during 1985 shows that out of the tetal 112 top

positions Englieh medium students 5etured T8 ppsitions,

This alsn ¢ fact that the majority of students who opt for
the English medium are those who later pursue studies at the

college and University level.



This wole o sediug of education in FPalistan needs to be
caretully seen. Decause bhds difference of medium of education 1s
ssriosly undermy oy eur education unfortunagtely no sSericus
steps have MTEr=Ty talken” so far to see this main problem s
scisntifi Bausos . Hasaically this was the main driving foroce
bahii.d the prosent study. Other related psychological aspects of

the study are discussed below,
CONCEFTS

We wae concepts  to deal with the world, We Eétegmwisa L
Enperignce o Wrog order o At. Otherwise we would have to treat
every silnalus srcpuntered as unigue. WMe wonld always be tied o
pur immediate sitoeation, Being unable o use owr past experiencs
in our assasement of the present. The woerld would he a confused,
wn  analyzed set of stimuli. Our koowledge of the world 1s
conprised of concepts and relationships among the concepts

{(Bowrne; Dominowsesi; Lofhtus: and Healyy, (1988).
The concept of concept

Concapl Le defined a&s a mental representation of a category.
The definition can be expanded upon. & category is a class that
stimuli are placed in ﬁtdﬂrﬂing'tm.amm@ similarities. A concept
1 something L0 a8 person’s bead that allows him to place stimuli’
in or out of the category (dnglin, 1977). Thus, the category
coneiste of the stimuli in  the outside world and the concept of

intormation in menory. A category is distinct from a concept.

The concept also might include much more knowledge tham that



simply nassded to categeries instances (Anglin, 1977). Thus,
pereons’  concept of  dog may include much data aboult  their
lifespan, habils, evolutionary ancestry, etc, as well as his
emolionse towards Lhem. 1k should be neoted that ‘conceplt’ is quiie
A vague term with many ditTferent definitions and uses (Flavell,
L970y Bdgely 1YE5). Bometimes 'concept’ is used synonymouwsly with
“categoes . angd with ‘word' In developmental psychology. "conceplt”’
ig sometimes used to refer ta a competency or an ability to do
some esoleric task. Thus, a child is said to have the concept of
‘conservatbtion’. Llass inclu=sion’ or ‘transitivity' (Farah anc
Kosslyn, 1982). These concepls really refer to an ability to
manipulate information but can  bhe seesn as reflecting
representatign of 8 tategory (Halford, 1282). In daily 1ife,
"concept’ ds  often wused to refer to an  idea, e.g. 'Today wa
present =some startling new concepts in  fashion!’. "This new

washing maching is a brilliant concept years ashead of its tims'.

Finally, there is & distinction between identity concepts
arnd kind concepts (Clark, 19855 Anglin. 1977). ldentity concepts
pertain to the sane chiect seen alt different angles, oridentations
and distances. Thus a person  has an idEnEity concept of kis dog
Rover, his Uncle Jim and the space shutile "'Columbia’. An
identity concépt i3 necessary to place different impressions of
the same objiect into one category. Kind concepts place at least
two distinct individual things inteo ane category. Thus, a doa and
a cab are insltances of the kind concept animal, and a spider and

@ shark asré instances of predator.
TYPES OF CONCEPT

Concepts can be divided into a number of types. However,
there is no universally recognised taxonomy. Perhaps there never
will be. Concepts are like people in this sense. People can be
categorised in  many different ways (tall/short, educated/not

educated, interesting/uninteresting, blonde/redhead/other), and

)



how we categories on a given occasion depends on  our purposes.

Here are =some useiul Cstegories of concepts.,

Object and Event

Object conc=pis represent some physaical thing st some
location din real or imaginary space. Examples are planet,
microba, tree, rear, galany, horse, and virus., EBvent concepts
pertain to Line. They represent a particualar class or sesquence of

events., Fxamples are howe,. holiday, geclooical age. lifelime,
eabing out, having a baby and running. Some event categories are
representsd by scripgts, because they constitute a more or less
fined sequence of swvents, Object conceplts have been studied much

mare than event concepts.
Eight Parts of Speesch

Orne  can divide words up  into eight classes: noun,  verb,
adjective, adverb, pronoun, preposition, conjunction and article.
It ecan be asrgusd that these words labe)l different types.

prepositions Tabel concepts of relative position, etc.

Concrete and Abstract

This distincbion is known by several names: simple/complex.
non—-verbal/verbal and perceptual/abstract (Cohen, 1983). It is
perhaps betler coneidered & continuum than a dichotomy. Concrete
concepts are very closely tied to owr perceptions. they arise
from direct experience. Examples are red, table, tree and dog.
Little abstraction is needed te form them and their instances can
usually be readily visualised. Abstract concepts are much harder
o s pin down, because  they are largely divorced from
experience. Their camponent features may be guite obscure and
variable to differenl people. Some examples are justice, freedom,

genius, art, truth, bLeauty, and representation.

10



Ahatracl concepts  are often built up from conplex concepts
(Cohen, L983). & exanple is democracy. a thoreagh understanding
of this concept reguires the knowledge of component concepts,
auch as government, the social concepl, bhe rule of law, will of
the people, etc, csch of which is  itself a complex conceptl,
Indeed, many school-tasught conceplts are guite abstract, which 21s
one  reason why students find some hard to lesrn. The subject of
mathematics, Tur srample, is based on & progressive accumulabtion
of abstract concepts from component concept. Students who do not
grasp sy dmporbant component concept often get lost as a result
(Blhemp, 1971)

Many abstract concepts can only really be acqguired throwugh
tanguage. Words are needed tao both define them and present

wod el B .
Well-defined and I1ll-—defined

Weli-defined concepts have a tlear set of defining features
that all instances there of share. Examples are. sguare, number
ang molecule, T ii—tlet ined concepts  lack clear-cut defining
features. An ecstamples s sacrtistic style, One may group a set of
paintings inlte & ceértain category without bBeing éableé to state any
cammon featuwres of Lhe instances. Many toncepts used in everyday
Pide are ill-defined. whils many acguired in school are  well-
geTiried .,

Artificial and Natural

A arti ficial conceplt is constructed for a particular use,
usually faor an experiment. One may experiment with artificial
concepts to study Lhe learning of concepts that subjects have no
prior expaclencs of or that can be designed Lo aboswer sone

research question.

Natwral conceplts are exdsting ones  that people in & given

O e



culture have constiructed and use. Examples are treey chair,

person, star, hand and dog. Some are more natwral  than others,
however . There is evidence that we are strongly pre—-disposed to
form some concepts pecause of owr evolutionary history., and such
congepts s=een verv aabtural.

Conjunctive and Disjunctive

Exeunplars of conjunctive concepts have two or  more
particular featuwres 1o be an example of triangle, & stimulus must
have three sdides, and be a closed figure. Disjunctive conceptis
are based  on or ralbher than and. To be an example, a stimualus
aust have  Lhrees sdides, and be & closed figure. Disjunctive
concepts are  based on or rather than and. To be an exemplar, a

stimulus myst only have one of several features.

Disjunctive concepts seem odd, and indeed are guite scarce

in the real world. disjunctive concepts are harder to learn.
Categorisation of Concepts According to Stimulus Domain

People can also categorise concepts according to  the
stimulus domain they come from (Coben, 1983). 8o, we have person
concepts gatroverh, sister, voter), scientific concepts (ion,
reptile, gravity, totalitarian state), legal concepts (tort,
contract, drunk drdiver), mathematical concepts (prime number,
Limit, saquare proot), @tc..Ohviaualy a given concept can be placed

in several domains.

Different domains are likely to differ in the proportion of
well-defined and ill-defined concepts and abstract and concrete
ones. The social sciences, art and law tend to have manf (TRt al=
ill-defined ones than do physics or mathematics. Mathematics has

motre abstbtract ones than art.

i2



SCHEMATA

M nathion of  schema is & very dmportant ane and has §many
implications Tor educations. Sochenata are very closely related to
roncepts, 1k ds  =zoges-what  vague nation, which 48 used 4An

differenl weys and which has related nations, such as " frame’ .
THE RELATIONSHIP BETWEENM CONCEPTS AND SCHEMATA

Thare are indeed many similarities between concgpts and
echemata. Both  are mental representation used Lo categories
shimull  as tnstances or non-instances of some category. Their
wses also asern  =wallar,  and  beoth concepts  and  schemata are
learned by abstracliing  information from actuasl instances. MMow,
thern, are they di7{erent? this guestion i guite complesx and it
has several answers, which depend on how  the tws terns ars
dedined and the treory of category representatiocn  adopted. Une
distarction ie Lhat & schema is & cluster of related concepts.
Thus the schams 7or Tace consists of such conponent concepts as
gyes, nese and  ohin, related in & certain way., The eating ocut
schema  copsists of  such parts  as entering  the restaweant and
paying  the bill. By one definition, the componsent concepts nust
be related by dpace ofF time for the satructure to be & schemns
{(Mandler, 1979). Thus, & class inclusion taxonomy By this

definition would nobt be & schema.

Thea distinction sbove has some  fTlaws. Firstly, each
component  concept of & schems can also be considered a schema by
Lhe definition, Thus, eyves can be considered & schema consisting
of such component concepts as pupll, iris, syelid etc. By ths
same token, schemata such as face and arm can be considered
concepts when they are part of larger conceptual structures.
Thus, face can be seen as a component of the body schema and is

thus a concept.

s
o
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Skemp (1279)  sugoests that & useful distinction is  that a

Yiven represestal oo Can be consldered & @ schema or & conhcaptl
depending mo o what, yon want to do with it. For some purposesy it
ran e dseEnm st o roncepits and for others & &8 schema.

SOME WaAYS IM WHICH COMCEFTS ARE ACOUIRED

Comcepts are  acguired in many different circumstances and
Lhey vary greablly in complexity. Concepts learning can be divided
into l&acming Fros srenplars ang from  words ( Ausubel o LG8 )

Concepts  are ofben  tawght in the classroom from words, with

pErhaps some octual edemplars as well.,
Acgqusition From Instances

This mode hes been the one most studied in laboratories.
When one  or aore skiouli  are repeatedly sncountered, owe minds
seem o be attuned to picking out similarities betwsen them and
forming concepts  cround them. Thus, the repeated experience of
cerlain stimall mav lead o an internal representaticon of them or
gt = N Zimiiarities L some cases, the Teatures  of certain
stdmuli are so obheious do ouwr senses  that abstrection seems
rearly sutomatic. Scemplare of star and cloud are s6 perceptually
salient and =o ditlTerent from just about everything elsg  that we
can form concepts  around them with great ease. In other cases,
much effort be needed. Many scientific concepts, such as giravilty,

book mamy yoars o abstraclh from experiencs.
ACAUISITION THROUGH LANGUABE

The possession of language greatly aids concept learning,
Indesd, asz children grow clder tﬁeV arguire concepts more and
more through words  (Ausubel , 19683 Klausmeier et al, 1974). The
wses Gf language  here are indesd many (Btones, 1984). First of

ally awm meoltioned sarlier, important concepts abstracted by great

14



thinkers can be rapidly communicated to people through words. As
the experiences and abilities that lead to such abstraction would
be beyond those ol most people, such concepts would otherwise not
have:  been learnad  Secondly, language can spead up the learning
of concepls  that probably would have been  acqguired anyway.
Thirdly, some concesplts can only really be  learned through
language since no perceplible exemplars exist (Kalusmeier et al,
1974) .

Some disciplines, such as philosophy and history, rely
mainly an words o teach concepts, becauwse perceptible instances
de ot eki%t.mr g oo difficult to actually present (de Bilva,
1979). A  teacher can alsc use language to emphasise a concept’s
defining features, which may improve learning. Extensive
literature documents research on the ‘acquired distinctiveness of
cues’ phenomenon. Below, various ways of teaching concepis

through words are described.
Definiticns

Some concepls are acguired from an oral or dictionary
definition. Indesd, a standard classroom method is to give a
definition and wne or more exemplars. A dictionary will reveal
that a chromososs 13 & rod or thread-shaped body that exists in a
cell nuclews and cerries the genes. Language thus allows & person

tag learn a new concepts from bis cognitive structure.

Studise indeed suggest that learners can readily acquire
concepts from definitions (Johnson and Stratton, 194%4) when they

krnow ths component concepts.

It is imporiant to note, however, that & definition is just
fosmall part ef bhe knowledge contained in & concept (Wicklegrein,
1975



Synonyms

The teacher can provide some synonyms and will hope that the
learner can abstract a8 new word’'s wmeaning from them. Indeed
dictionaries often rely on this method, giving a =et of synonyms
and hoping the reader will extract & certain word’'s meaning fros
them. Indeed dicticonaries often rely on this metheod, giving a set
aof synonyms and hoping the reader will extract & certain word's

meaning from them.
Learning From Contexts in bhich & Concept’s Label Appears

Teachars ofben cecommend wide reading Lo extend vocabulary.
Such reading exposes a person to  many fnew words, and méy induce
him to look wup theic meanings oe infer them from their contexl.
Though a concept may be scguired from & single context, it is
usually best to give several. Just one may not be enough to
ensure abstraction. Werner and Kaplan (1950) suggest that a
person’'s ability to acguire word meanings  from context improves

with age.

%

Verbally Presented Exemplars

‘A study by Johnseon and Stratton (19646) illustrates this
meathod, which invelves presenting exemplarse in the form of words.
They gave subjects & verbal exemplar of certain concepts and
anked them to practise applying the right word to exemplars.

INDIVIDUAL DIFFERENCES

Feaple differ in many ways, from physical traits such as

'height, weEighbt, build and general healthy to psycholeoglical

1a



characteristics. Pipd i idual differences may af fect concept
learndng . SBome variobles such as age, intelligence, expgrtise and
cultural backgrownd. These may affeclt what concepts are actuwally
learned, how categories are represented, and where the borders of
categories are  set, For  example. Motivation can affect the
pErsistence  of Lhe student and the time spent in trying to lestn

& givern concepl.
Cognitive Style

A coghitive slyle is a general way in which & pereon
structures and Geses information. Each person prefers certain ways
of organising data. A cognitive style is not an  a&bility. the
Tatber iz & capaciiy, or & power to do some task at maximuam
effort (Messick, 197630 A style ds a prefecrred way in which &
pareon does a task, hob his  power to actually do it. Research on
theee styles has suggested that they affect many areas of life.
For instance, people tend to choose occupations and courses of
study that are consistent with their styles (Messichk, 1976). The
following are some cognitive styles that seem to affect concept

tearning.
Field Dependence and Indepsndence

Figld-dependent (FD) persons are mach aff&cted by context by
the field that a stimuwlus appears in. Fileld-independent (FI1)
parsons are  much  better at separating a stiowlus  from its
context.,. They are more likely to wse their own Trames of
reference. They impose their own structure on material to be

learned rather than accepting somsone_ else’&.

Breadth of Categorisation

pErsons with & wide biresdth of categorazation  tend Lo

Bl



consistently Lwver cgeneiral Lee, preferring Lo Toirm liroad
caleguries. s, They arFe prone  to errars  of over—inclusion.
Ferzsons with a narrow  breadth are prone +to errorse of uwnder—

inclusion. In practice, thersfore those with a wide breadth may

need mores discrimination fraining with non-esemplars when
lparning a certaio concepl, and those with & narrow breadth may
nesd training with o wider range of exemplars.

Conceptual Differentiation

This style is readily observed in free-sort tasks. People
high on it tend to use many different bases for categorization
and thoge low on A0 nany fewer. In essence, they differ in what

) -

they will acceplt as similar (Bardner, 198X
Scanning

This style referse to the way humans focus attention on
stimuli. People high on it have a sharp focus of attention. They
are able to easily Toous on stimali  and resist distractions.
Thus, they are Lhowght to have a wider span of awareness, more
vivid experisnce of stimuli, and to be more concerned with

detail .
Reflection/Impuleiveness

This style refers to the speed of formulating hypotheses and
processing information. Impulsive persons do o gquickly without
much thought , offering the firet hypothesis that comes to mind in
a concept wdentification paradigm. Reflective persons take more

time, and ey consider a variety of hypotheses before responding.
CONCEPT AND SCHEMA DEVELOPMENT

Concepts and schemalta may develop. lhey may progressively
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evioe with experience and thus & person’s ability to deal with

some domain may Lunprove as well.
CONCEFT DEVELOPMENT IN GENERAL
Develapment of & Single Concepts

A varisly of processes may be involved in development of one
concept (Homa et al, 1979). Discrimination and generalization are
clearly two. A concept may become narrower as non—instances
are encountsred o broader and more detailed as more exemplars

are encountered and o pereon generalises to them.

Development of A Conceptual Structure

A conceptual structure such as a taxonomy also may develpp.
This evolution can occur in & number of ways. Concepts can be
added or delsted, existing ones combined or broken up, attributes
added to concepts, and new relationsg between them established.
The over all pattern of relations in  the structure can alter
radically as the learner acouires knowledge of principles  behind
the stiructure and learns very abstract relations. Buch evolution
is  very important in education. Students are continually

organising and re-organising conceptual structures.

CONCEFT DEVELOPMENT IN CHILDREM y

A child has the basic  developmental task of acquiring
concepts needed bto make awnaa' af the world and learning its
culture’'s labels for important concepts (8igel,1983). Children
are more likely to learn concepts from words and their existing
conceptual structure as they get older. Also, children get better
at acquiring word meanings from contexts and their power to test
hypotheses improved (SBpiker and Cantor, 1979). Ausubel (1968)
cites the general trend aof progression from more diffuse, ili-

defined concepts to nore specific ones.
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Language Developm=nt Amd Concept Development

The course of language development is gquite well mapped. The
first word generally appears at about the age of one year. The .
early words typically refer to objects with which the child
frequently interacts (Anglin,1977). These include proper names,
BLCh as "Mama , word that refer  to dnteraction with acdults. Ry
the age of 18 objlects, such as animals and people. By the age of
18 months, +the child knows as average of 50 words. Two—word
utterances (e.qg.'no eat’) typically appear at about the age of
two, and the child’'s vocabulary arows immensely from there. By
the age of fouwr or five, the child is speaking in grammatical
gsentences and by “he age of =ix knows an estimated 14,000 words
(Clark, 19G3).

A major idissue is the relation between language development
and concept development. The issue can be framed as  two apposing
questions. Does Lhe child learn concepts first and then later
learn to attach waords to them or, are concepts formed when a
child tries to attach meanings to newly-encountered words
(Kuczai. 1982). Put another way, is the concept system built from

words or is o the word syetem built from concepts?

It seems likely that the answer lies somewhere in  the
middle. Conceplts can be acquired from words and words may be

attached to existing concepts (Kuczaj, 1982).

The onset of language introduces a major change in concept
development (Ausgbel, 1968, Sigel, 1983%). The child has more ways
of acquiring concepts. Markman (1984) suggests some further ways
in which & éhild‘s knowledge of language can help it learn new
concepts. She argues that children generally know that words
refer to categories of stimuli and, so, when they hear a new word

they look for a category.s

Mariman (1984)  further argues that  knowledge of  language

alsy helps children acqguire taMonomical relations as well.
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LANGUAGE AND THOUGHT

Whoever Anows grammar in one language aiso  knows it
anagther so for as its substance 18 cancerned. IT  he
canngty however, speak ancther langusge, ar wndersiand
hose who speak  it, this s because aof the difference
af words amd their formations which is eaccidentsl to

@Frrammna r -
Anon, Lhirtesnth century.
Language does not exist  in & vacuum. It serves and is
modeled by other systems in the human made. Because it is used
for cenveyinyg ideas, 1its structure and function must reflecl
these ideas. Because it must be spoken and understood easily and
pfficiently, ite =structuwre and function force tou stay within the
limite imposed by people’s processing capacities. Because it is
used Ffor communication within a complex social and cultural
system, ite structurs and function are molded by these fToroces as
well yet once people have learned how to use language, it wields
a pewer of its own. It aids them in thinking about some ideas and

hinders them in thinking about others. It molds many aspects of

their daily affairs,
UNIVERSALS AMD RELATIVITY

Over centuries these forces have been recognized and taken
up within +two JFields of study, linguistic universals and
linguistic relativity. 17 languageg are molded in part by the
ldeas, processing capacities, and sccial factors all people have
in commong they eﬂnuld have certain features in common—linguistic

universals. HSince people nesed to refer to objects, every language



has  Aouns,. Buh Lo the extent  that languages are molded |y
accidental propertiss of thowght, technology. and culture, there
Wwill alsa be features that differ from language to language. In
ihe opposite direction, if languages mold people’s ideas and
cultuwre; these language-specific features shouwld lead people who
speak different lasguages to think differently. This is known as

linguistic ralaltiviity.
WHORF 'S HYPOTHESIS

At houw b linguistic relativity was proposec in  the
eighteenth century by Johann Herder and later refined by Wilheim
von Humboldt  and Edward Sapir, it is most clodgely associated in
the twentieth century with Henijamin Lee Whorf. Whorf claims that
language influences the very way people perceive and organize the
morld around them. He also described about ‘the relation between

language and thought.

Logic, however, would not let us gxamineg  linguistic
relativity without at the same time examining linguistic
universals. Imaginel hiow people would describe three shirts. They
would probably stress their differences. Differences can only be
described with respect to constancies., The same  goes Tor
languages. In short, linguistic ralativity presupposes linguistic

universals.



Linguistic uaiversals, thnuéh of concern for centuries, have
recently been taken up with renewed interest. The reasons are
clear. Thae wvariation that occurs in languages has obvious limits,
ardd these limikes ought to tell us something about the nature of

Lariguac e,

Linguistic wuniversals, according to Moam Chomsky (1965,

1948 ? 5 ET=

i

a apecial interest because they reflect the human's
innate predisposition to learn language. His argument goes like
thig., In learping a language, children hear a sample of sentences
That is guite inadeqguate for them to acquire the language in all
its complexity. Many of its structures are un chservable, and yet
they some-how get learned. It must be that children have some
"hypothesis ¢ about  what language is like, some innate
predisposition to look for certain language features and net
nthers. The features they lock for will therefore be precisely

those that are common to all languages.
EFFECT OF LANGUAGE ON THOUGHT AND THOUGHT ON LANGUAGE

Farhaps ont ‘of the most intriguing of all language-relatet
topics is the relationship of language to thought and culture.
Is it possible that thought is responsible for and causes
language 7 or is il possible that language is responsible for and
causes thought 9 or do language énd thought perhaps influence

sach other.
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The relationehip between language and bthought can be seen in

the contest of linguistic diversity and linguistic universals.

B yeara vl it was  cpmmondy believed that linguistis
livereity matura! oy amplied cogndtive glversily, This argument
eatt roughly as fol lows. Une’s thought  patterns are shaped to a
considerable context by lthe structuwre ot the language that one
speaks .. Thepefore . speakers ol divergent  languages will  have
divergent cognitive systems. Present opinion does not Tully agree

with the nation Lhal cagnitive diversity follows from linguistic

oiversi ty .
LINGUISTIC DIVERSITY AND COGNITIVE CATEGORIES

Most clasesical theorists ( ®.0., Aristotle ) argued that the

i

categories of Fratighe determineg  the categories of  language.

Aoccording Lo this view, words are symbols for mental experience.
An oppasite and; and more radical, view about the relationship
betwean thought and languags was expressed by the behaviourist
Jokir Be Watson (1930 ). According  to Watson, thouwght ds
Language . Watson believed that chairing development spesch becomes
sub~voral (like a very guiet whisper to oneself ) and then goss

completely "underaround ". Thought was said to be identical with

this sub-vooal speech.



LANGUAGE DETERMINES THOUGHT: (linguwistic determinstion)

Thidg is less radical sview as compared Lo the classical
theory . The individual who did  the eost  to popularize the U
language-determines-thought was  Benjanic Les Whoet  (1897-
1941) . According to L‘JI:}L*;}*“F « the child's cognitive system is very
plasticy that i1s , Lhe system is susceptible of being organized
i many diffeprent wayes. The peimsry deteérminant  of how it is
arganized 15 bthe structure  of the  languasgs  that  the child
attuires. Bince , sccording to Whort, linguistic structures are
highly diseimilars Thus, whmrf‘s wvigwe have two pacts. The fierst
Claim is usually celled the hypothesis of linguistic determinism.
It says that linguistic structure determines cognitive structuars.
The second claim e called  the Fypothesis of  linguistic
relativity., It says  that  the resulting cognitive systems are

Rhighly different in sppakers of different languages.

There are both strong %nd weak wversions of linguishtic
determinism. The strong version, which says that perceptions and
cm%meptﬁ are formed out of the categories of language, as little
evitdence to auppmrf ite The weak version of the hypothesis states
that language structures can influence cognitive processes and

categoriss.



THOUGHT DETERMINES LAMBUAGE: (thought determinism)

Tests of  the weak wversion have been cariried oult wsing

reasoning  problems and, more commonly, memory  for colours.
Frobably  the hesl  evidence aboubt the way in which speakers of
different languages divide the colowr spectrum was  provided by

Barlin and kay (19&%). The ilsportance of the Berlin and  Kay work
imobhat 4t etrongly arguaees agadinst the hypothesis thet  languages

are free to divide the world of experience in any convenient way.
In the realm of colowr, at least, there appesr Lo be some basic
constraints - that limit the way in which this aspect of our
experients is coded in the language. This means that language is
e a wreflection than a causs of basic cognitive and

perceptual cetegoriss,.  This conclusion is, of cowrse, directly

contrary to Whaorf's hypothesis.

Further evidence damaging to Whortf’'s thesis was gathered by
Helder and Olivier (1979). These awthors concluded that the

natuwre of colow memory is not much influenced by language.

The resuite of research irvelving  colouwr support the
ypothesis that perceptual undversals affect language. They do
not  suppart  Lhe hypothesis of linguistic relativity ald

linguistic determinismn,
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SILENGUAL TSN ANMD COSMITIVE DEVELOPMENT: Three perspectives
Defining the component concepts

The concept of Bilingualism bhas been used in various ways by
scholare  and layv peresons alike, it has been viewed as an
individusl-level mertal copcept & characlteristic of individuals
who posssss G who use two linguistic systems. 1L has also been
viewesd as = soociol psychological concept, still a characteristic
of dindividual bob-of dndividoesls who organdize the egcial world in
teGrms of the differsnt groups Bilingualism has also beén LEed A
a societal consbruct to describe the interactions between social
groups ant  soclotsl dnsbitutions, as well  as among groups,  in
which the qrmﬁp and  Anstitutional  boundaries correspond  to
inguwistic boundaries. These different starting points for the
definition of bilingualism have resulted in discrepancies in the
kinds  of statemsnte that have bsen made about bilingualism and

its relation with cognitive development.

Cognitive-level bilingualism

The concept  of the "balanced" bBbilingual child was
conceived by Feal and Lamberlt (1%9462) in an attempt to distinguish
"pﬁeudnbilingualé“ from truly bilingual children. Beveral formal
definitions of balanced bilingualism bave been foroulated thirough
the yvears, some more rigid than othersg. For the purpose of the
present review,ws assume the idealization that balanced bilingual
child * who can  fTunction, age appropriately, in his ar her two

Languagess .
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When Peal “and Lambert compared their sample e
French-Enclish balanced bilingual fourth greders with a group of
comparainle ff]t’j.i";t','al inguals  on oa battery of intelligence ltests, the
resulltes  were swueprisingly  din the Javeowr of the bilinguasl
chil bdeern .

in s detailled account of his daughter Hildegard’e
bilimgual uphringing, Leopold (1949) not only adequate language
developmernt ano mEandmsl o cenfusion betweesn the achild's two
languages, but slso  sugygested that bilingualism seemed to be an
advantage in his daughter’'s mental development. Leopold noted
Hildegard's epecial chiective awarenesss of  language, proposing
that bilingual children, forced to make an  warly separation of
word and referent, wonld develop an early awareness of the
abstract and symbolic nature of language. According to Leopold,
such awareness would  frese  the child's thinking Trom the
concretensss anag  "byranny" of words. At present. such obiective
agareness of language is  commonly referred.to as "metalinguistic

EWArEnEss .

A large numbers of studies have shown that; when compared
with mmnalinguais, balanced bilingual children show definite
advantages i measures of metalinguistic awareness. Cummins
{1978) found that 'IrishwEngiish and Ukrainian English bilingual
children outperformed monelinguals on several measurss of
metalinguistic awarenesss, including the capacity to evaluate

tautological and conltradictory sentences.
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The paradiom comparing  balanced bilingual to monolingual
children has alec been used to assess bilingual advantage on
mEasures other than metalinguistic awareness., Halanced bilingual
children oubtperform  their monolingual peers on measures  of
concents fTormation {(Bain, 19745 Liedtke & Melason, L1968),
divergent thinking skills and orestivity (Torrance, Wu, Gowan, &
Alliwtti, 19705 arel tield independencs arcl Fiasgetsan
conservation concepts (Duncan & De Avila; 1979 )y as will —asm in
their capacity Lo use languages tD' monitor cognitive performance
(Bain & Yu, 1280) . Hith uwnuwsual consistency. the findings suggest
that bilipguaslism has a positive effect on a child's developing

intelligence.

The investigetors pointed out that the leck of & significant
difference betwegen pactial  bhilingual, limited bilingual, and
momolinaual  groups brings dnto guestion the  "asual  view  of
Limited-English speaking  children as  being intellectuslly
inferior to their momolingual peers" {(p. 16). In addition,
supporting Cunmnins s (1976)  threshold hypothesis, they concluded
that; after a certain threshold of proficiency in  the two

Languages , biliﬁéualiﬁm ie clearly related to pmﬁifive cogrnitive

gains.

Hakwoa and Diaz (1988a) reported several analyses of
direction of causality between bilingualism and cognitive
abilities,. The analyses were done on short-term longdtudinal data



with measures  of language proficiency and cogoitive ability st
two puintﬁ i bime. Fecogrizing  the limitations of their
corFelational data., the ﬁuthmrﬁ arguesd thatlt, if bBalingualism and
intelligence ars causally related, bBalingualism 4% moest liksily

the cEaueal fFaonor.

Thi issues of language and cognition aside, bilingualism has
capbured the  interest of secial secientiste precisely because of
its correlation with seocial psychological and  phenomena  of
interest to then., Ethnographers such as John Gumpersz (1982) take
imtersst  becsuse of bthe roles  that language plays in regulating
social order by serving as oa symbol  of group ildentificaetion and
societal status. Socioleogists such as Joshus Fishman (1971) take
interest because language is  corvelated with the traditional
irstitutional categories of the sociologist, sueh as the domains

of sociely where languages can he used.

In one il bhe warly attempls to account faurr  the
contradictory  findings on the effects of bilingualism, Lambert
(1978) proposed & distinction between additive and subtractive
Bilingual ism., edditive bilivgualism is saild Lo occar when an
individual acguires & sgcond language at the same time that a1l
abilities in Lhe  fTirst language are maintained. In  auch
gituations, there is no threat of @ loss of the first language.
This isltha type of bilingualism meost often seen  in situations

where  ohildren  of  the dominant ethnolinguistic groups in a
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spciety  learn bthe mainority languages st school, it can also be
found in situations where  bhe smaintenance of language minerity
children = firsl language, although societally subordinate, is
strongly promoted  ab school. The effects of esach of these types
af  bidliootalisms  cannob be  understood  dn isolation from a&n
analysis ol e eEnvironmenh af  the individuaal. Additive
bialimgualism oococuwrs  when the socisty values both languages and
sees acgulsition  of the second language as & positive aspect of
the child's development. This  type of bilingualism occurs  in
sltuations where the linguistic and cultural systems represented
by the two languages @xist in a  complementary  fashion. In
contrast, subtract . ove bilingualism exists where these two systems
a%& i competition o conflict. Schooling for ethnelingudstic
minorities in  a sociely may be available only in a langusge
different from the home languaos. The society may neot value ithe
minerity’'s language, and upward mobility may be possible aonly
when the majoriiy languadge is acguired. Buch acguisition may be
asspciated with a loss of the original home language. In sum,
Ehese variant soclal conditimﬁs‘awe sepn as leading to different

bypes of individusal level cognitive bilingualism,
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BILINGUAL EDUCATION

There are probabhly ase many valid reasons for people to learn
& secaond lengusge as  Lthere are language learners, but a few
peraongl  getivatlions stand  out:  desire to converse in native

languages while travellings to read scientific or other scholarly
publications in  the originali to under stand films, magazines,
newspapers; and novels in another language; . or to maximize the
chance of econumic, professional, or  social swccess  in a
bilaingual eovironment (@.9.., Canadal). Home reasons for foreign-
language learning may be imposed by external avthoritys specific
Job requiressnts (@.¢g., civil service)., a national school pniicy
endorsing bilingualiem, relocation of & family in a place where
the home language is not  the language of the school degires
regquirenents (e.u., Toreign-language proficiency in cellegs).
Ferhaps one  of bhe reasons for the failure of most schooi-
based instruction methods lies in their neglect of teaching
language - as behaviour. In a more natuwral situation, people soon
laarn what to say and when to say it to get what they want. This
form of communicaltion is pragmatic and gearad to results. Many
1 assroom patterné, on the other hand, enphasize drill, analysis,
and other sxercises involving little contact with language as
behaviour. Hhen a monolingual person is asked to learn another
language i a school setlbing, that person is being asked to
Feestructure experience temporarily while having little or no idea

whalt Lhe new estper bence may be.
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Finally, whon o person is actively engaged in even the most
rudimentary soriel interaction with speakers of a second language
agroup, he or she has Lemporarily become something of & member of
& second linguistic—cultural group with all that entails for
later mmt;«eL}nu This kind of social realism is wvery difficult
to simulate in a standard school setting and may be one of the
reasons for  the growsth of a miliew {(environmental) approach to

language sducation.

BILINGUALISM AS NATIONAL POLICY

In omost  obther countries the mptivations for patting &
language 10 the schopl curriculum  have mach more te do  with
political or spclal realities. Most of these reasons centre on
the need for widespread knowledge of a single language or two to
facilitate commrication or npational uwnity din a multilingual
country (Hebrew in [srael, Tagalog and English in the
Fhilippines, and Swahili in Kenya) or to  improve communicabion
with other countries because the native language does not enjoy
war tdwide  wee (English taught in Japan). Anobther reason for the
populations of some countries. In contrast bto the Philippines and
Kenya where there dozens of languages are spoken, some countries
like Belgium, Canada, and Switzerland comprise only two or three
large lanoguanes groups  with the privilege of language use
Enahr;ned in law. In all these situations the school systems, and
the efficacy oi bilingual education hecohes &n  Amportant

governmental concern,



THE LANBUAGE ISSLE

It is generally said that langusge is reporting of thought
and culbture whicly  Link the people’'s past with its presents. [t
alsn the part of natdon-hood enabling Lhe p&Pple to think abouwt
and act a5 a unified grouwg. Alsa the language is the main vehicle
in spreading of koowledye, propagation  of cultuwre  and in the

process of edacas bicn.

Bocial arg political friction among grouwps  speaking
different langueages ds a  common phenomenon. Inomultilingual
societies, choosing a "pational language" and & language Lo serve
as the oediws of insbruction in the educational system somebimes
inveolives problems of seriods dimension. While very few societies
a@ie Pamgud st iosd Ty homogeneous,  most have & doninant language
which is accepied and usedy; 1if not always enthusiastically, by

alls In sompe Thers is officially sanctioned linguisztic pluralism.

Many countries i the world have long  been smaltilingual .
Others have only recently become acquainted or confronted with
multilingualism. However, they &ll realise that their educationsal

system have to deal with multilingualism in one way or other.

Educational language policies uasually translate into the
choice of developed Urda out of these and Indo-Aryan dialects of

the Delhi ares,. The impact of the British on languaoges  was



profound in two ways, First Lhey introduced English which came to
replace Ferslan as the langusge of higher administration. Second
as Mughal-Muslim political influence declined under the politicsl
and economic diwpact of the British, Hindu writers began to
develop & Torm o= Urda wiritten in a script derived from Sanskrit

(Himdi} .

Atter the Lodependence of Pakistan Wrdo was  anrouwnced as o
national language. While Urdw is  today the national language,
there i unfortunately, no one language common teo all or even
most PFakistanis. A large percentage of Urdea speakers were
rafugaes from India. Among the Frontier people the use of Urdu is
not widespread, English is limited to a small minority consisting

af the pnliti:él and gronomic elite and continues as the language

of "official business", (Hays, 1987).

Duyring the BHritish rule a number  of regional and lopcal
languages were spoken in the sub-continent Urdu being the most
widely understood. The common link between the regions, howevelr,
was through this language  that the movemant for the ilndependence
at  hhe %uhhumnéinwnt found its  expression bringing  together
widespread parts of the country. The process continued for over a
century giving raiss to  twe important conseguences, among others.
In the first place. as english was the medium of instructibn in
schowls and succegs in government service was available only to

those possessing <=kill in english, a social gulf was created

o
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hetmeern Ll cmall group  who acquired this ability and the
majorily who had ot.  This happened at a most unfortunate period
af History sincs the last hundred years have seen the msost
"striking advances in practically all fields of human knowledge.
The local Jlanguayes, theregfore, could not keep pace with the
trementdous  advances in the Tfields of science and technology, nor
is kheir ava.leble in them the wvast ranges of reference boeks,
Jowrmales gaod e Ledicals o sn necessary for the scholars and the

teachers.
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CHAPTER 1T

REVIEW DF RELATED LITERATURE

AT ke scannang the literature produced by psychologists and
educationists gn & large scale. 0One gets impression that »o
ramarkabis relevant literature is available which is directly
reiateg to—the gresenl study. For this purpose all availabls
booke and jouwrnsls were scanned in the library of NIP. The
peychological Abhotracts of last  fouwr years werg also carefully

soanned .

While on the other hand the material on different concerning
issues (i.e. bilingualism, concept acquisition science education)

in the present stidy is freguently and separately available.

But it stands for the western and developed world alone, and
not Tor the Pakistani context. These is a dearth of useful
research work in this regard. One can hardly gquote any worthwhile
efforl which was made for the studying the problem discussed in

this present ﬁtudy.

ABOUT BILINGUALISM

Eilingual means the individual who knows two  languages to

the same extent and depth and is able tp use them on any occasion
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with the sames o feobiveness,  Hesides commanding  bwe languages,
what characterizes a bilipgual pesrson is the capacity to keep the
two linguistic systems separate, so as to switech eerily from one

o the other.

This detinition refers to  the perfect or  dideal bhilingual.
What encounter L real life are individuals who approach this
definition in wvEarying degrees. Any  sfady on bilingualism must
start by determiting the degree of bilingualism of the subjects
understudy . The bknowledge they have of egach language, and the way
they use them., Language tests specially designed for academic or
clinical esraminstions and guesticonnaires can  be used for that
purpose, The subject’s familiarity with each language can also be

measured by laboratory fechnigues.

The olagest and to a certain externt most interesting studies
g b lingualism by J. Bongat (A913) and W.Jd,. Leopold (19591949
Fefer ta childven learning to speak in two languages at  the same
time. The dJdata show {that a child who grows up in & bilingual
context learns to epsak the two langusges without difficulty,
althouagh with émme alow  leasrners. These ohildren  wery soon

present the characteristics typical of bilinguals.

For many  years stbudiss on bilingualism  bave ouwuaght  to
determing  whebher bilingualism favouwrs or  impairs intellectual

development ., Sear's research (1223 with welel children seemed to
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prove 1t owas harmtul . Bicdlar eesults were dnferred from studies
carried ook in bhe Undted States with immigrant children. Bubt in
“the 1960s, Pea) and Lambert (1962) presented results which showed
3 favourabrie  dnfluence, and other research (L.Balkan 1970)
contirms them. Oo the whole today it is thought that in teell-
balanced social circumstances and with a goorect  teaching,
bBilingualisnm is pot detrimental  and many even help certaln
intelleciusl aseacbe such help cerbtain intellectusl aspects such

as Tlexibility and preativity.

Bicognitian 15 a topic of interest for mest wrban educators,
be it in the bBilingual field or in the analysis of social class.
Richard Bescher desgribes cognitive style as  the consistent
manner in  which an individual comes to  know the world and its
relationships, The author wuses the educational sciences as &
vehicle Lo  wesecarch and develop classiroomn prescriptions for the
bilingual students. Bome of the major conclusions  ares (1)
Bilinguali-bicultural education can benefit from’ Lhe common
language and cﬁnneptual frame work of the educational sciences;
() educational cognitive style analyses offers the teacher an
effective diagnostic perepective strategys (3 educational
cognitive style _”mapﬁ” can  be generated for bilingual studies;
{(4) teacher—-aildes, peer-tutors, and voluntesrs. along with
materiale and media, can be matched a students cognitive style.

(cited by Richard Bascher 1978).



Faeearch on yoinmg second=-language JTearmers has  shown bhat
theedr languegs  socoaunlsition pabtterns Lo nabtuwral  situations are
similar in many ways to those of fTirst=languasgs learners (Matoch &
Magner Goucly, 1575). For ssample, Hansen—-Beds (1975%) found that a
Eoyemar Y oponth o old English speasker in FPekistan went through most
of ths same elrategies in learning Urde as do  native speakers.

The child had Jittle apparenlt interference from English, even in

worcl arddes Plaie vty mrea-—at difFiculty w

a“
1k}

as—dn - pegation, wheres
the child used those early negation " rules that native English

speakers wse. Dven raesgarch on primary-school-age second-language

learners  has shown  that interfersnce is not as  significant a

sodrece  of s i secand-language lesarming as i the
developmental process  that native speakers of  the language also

go through (Dulay & Burrt 19743 Cohen, 1975d, Chap.8).

Bailingualisa and bilingual education has been facing &
prablem for  the last  several decades that bow can on really
assess the effects of bidlingualism and bilimgual edacation on

A\

pupil achievement and cognitive development?

I USA ene of the mary federally and locally fuﬁdad
bilingual programs is the lack aof any hard data showing how well
the bilingual chilg 4w functinning in termse of academic
achievenent amd cpgnitive development (United States Commissiaon
on  Livil Rights, 1978). Inventories have been made of the

affective concerns of  bilingual-bicwltural schooling and the



positive galos o pupil  self-confidence  and school atbitudes

{Beatly, 19&9).

Arsenran g one educator  among many  trying  to probe  bhe
mysteries of cognitive style with rFelatively crude testing
instrunenta. Arsenian eglected pver 2000 studente aged 9 through
14 to  takes thg FPintner and Spescman iﬁtelligencg bestas, Basing
brie deciecions  on Lhelr  responses to the Hoffman guestiornmaire—
Arsenion declarsd he cowld detect no significant cause—and—-effect

relationship betwesn bilingualism and 1.0,

Anaother name associated with mmdwrﬁ bilingual studies is
that of  John Macoemara, & specialist in evaluation measurements
ard  dntellectusl development. In on stady, Macnamara (1947)
reviewssd reports of 0 linguistic  dnterference, with easpecial

ok of Uriel Weinreich (128%). Weinreich held

referencs ta Lhe
there was o sbhrong poessibility of conflicl between two languages
és diéaimilar as Russian and English or beltween dialect and
"standsard" speech,  Macnamars  concluded  that  the causes of
languages interference oust remain a puzzle until & plausibile
theory was fownd e sxplain  why individuals with similar levels
of dintelligence demonstrated such widely divergent levels of

language competency.
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ABOUT CONCEFT LEARNING

Boetunn  (1976) has worked in the field of ‘concept’ in the
past yeara. Apart feom her earlier contribution of Boehm Test of
Basmic Concepte (1985), she prepared Lhe  Boelm Resowrce Buide for

Basic concept Teaching (1974). Teachers can help children learn
basic concepts with the help of this resource guide. The guide
sugoests materials and  activities to teachesrs so that they can

use them for Tacilitating children’s mastery of concepts.

Some obkher work with reference to the acguisition of
concepts has been done by Povey and Hill (cited in Coben 1983).
They tested 55 chilldren aging from 2 years 4 months to 4 years 10
months., They wanted to see it the children were pre-operational
and pre-conceptual. [t was found that children of abouwt 4 weie
perfectly well able to handle such concepts. It was claimed that
these findings provided evidence against Piaget’'s view that very

young children are unable to handle concepts.

Many investigations into the realm of cbnceptilearning have
been daaignedl amméwding to  the classical assumption carried by
people like Bouwrne (1974). According to this assumption concepts
can be described and learned in terms of a listing of their
relevant attributes. As a  result the research paradigm "involves
a8 type of problen soelving in which stimuli are chosen Trom

combinations of several independent dimensions and in which the
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silriects  task s Lo sort or classify the stimeli according to

simple rule.

Acrcording o an alternative assumpiion, concepts are learned
by prototype l.e , best example or clear case of a concept. Rosch
(1978) objected to the traditionally held view that a -set of
clear cut attributes of any concepl is borne by @ver? example OF
et conpept

Twhnyﬁnu £ Park (1980), atler reviewing sducational research
weEark . have suyges bed that learning concepts regquires the

acguisition  of gensralisation and discrimination skille. éAnd the

73

develapment of such skills is best facilitated when examples of
concepts  ar rabge  from easy  beo difficult b are divergent in
variable attributes, and c:  are matched to non-examples on the

basis of similarity of vardiable attributes.

I anclher study, Tennyson, Chao, and Youngers (L981)
studied concept learning ﬁff&gtiVEnESE using prototype and skill
developmenl presentation forms. The propositions studied was that
concept learning is a twa, fold process  i.e. acguisition of &
prototype and development of generalization and discrimination
skille. The analysis of data led +te the gonclusion that @
presentat Lon Taim combining protoly pe acquisition ard

diserimination 2kills facilitated learning.

.
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ON REASONIMNG AND LEARMING OF SCIENCE CONCEPT

Hendrickeon (1981) in one of his research papers has
presented ewanples of if  then and combinational FEasnning
situation that proved successful  with college students, and that
can  be ussd .with secondary  students. fAccording to Hendrickson
"logical reasoning can be inkrmduﬁed Ey activities with attribute
material”. The activities described in the abhove mentioned papsye
were  developed by the Elementary Science study as one of the
unidts  in that  program. Hendrickson  Ffound ouwt that 76¥%  of the
college students, many of those having had £hrwe years  of high
sohool sclence and mathematics, did not understand the meaning of
tand’ or ‘not’, and/Zor’ Cif-them’y “dfy only AF° some and allg.
It wag suggested thalt, when the processes wsed and the thinking
enployed in used and the thinking employed in selection  and
ordering  are well developed in students, they have no need (o

memorize Tormulae that they may not understand.

Inhaelder and Plaget were the first ones to focus attention
ot Tormal operaticonal  eeasconing  patterns, It was after their
coamtribubion thmtiﬁwvaral reEsearchers began to exdplore the extent
to which students of age twelve and above were able to use
proportional PeratSoning , combinaticnal reasoning, 3 then
reasonings  and  analogy din thinking. These researchers also
investigated how children manipulate and control +the effects of

variables (cited by Hendrickseon, 1986).
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GeMe  Sedden and G, Wawerrg (1987) 0 has worked about  the
transferabilli bty e i scientific concepts Lietween different
languages o kheovan students. Their investigation sets  out to
determine whather scientific concepts which have besn previously
acguired in one of the languages, English, Bwahili or Ki Huyw by
multilingual Wenyan secondgry school students can be transferred
to the other languages. The investigation is  based on practical
lessons uaing  work sheests translated into the  three language:s.
The resulte demonstrate that transfer is possible to the
vernacular languagess from English  and. between the two vernacular
languages.

Whiles amang the longitudinal studies of science concepts
learning, Novalk, Juseph D, & Musonda, Dismas, have done a
remar kable researche They provided sudip tutorial science lepssons
to 191 lst and 2nd grade children (instructed). and interviews
ware conducted] pefiodicslly Lo a%%esm changes in sclence concept
understanding From grades L through 12.48 subjects not receiving
audio tutorial lessons in GBratdes 1 and 2 (uningtrﬁcted) weEre also
interyviswed periodically  from Grades 1 through 12. Instructed
subject showsd more  walid concept wunderstandings  and fewer
inval id umnmmpté (misconceptions) than wiinstructed subjiects
27210, and 1¥ concepts  maps prepared Trom interview transcripte
showed wide variation in  koowledge for both groups, and concept
maps  scored deing e scording algorithn alse showed significant
differences Tavouring instructed subject. A discussion of concept

mape as a tool b rpresent knowledge structures ie dncluded.
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ABOUT SCIENCE EDUCATION

"Seience showld be taught to  every student every day of
every year that he student is in the school”. This is what the
manitesto, adoplted by the National Science Teachers Association
(META)Y of the WS at the 1962 meeting of ite Board of Directors,
stated about the new function for science in school programn

{cited by Brunkhorst & Yager, 1986).

According to Brunkhort and Yager (1284). The National
Eciancé Foundation (NDF) of l.JS.._=I funded a research effort namely,
project synthesis, for develeoping criteria for excellence in
science education and the wuse of criteria in determining the
discrepancies between what is oceurring what should be occurring

in schools wilth respact to science education.

The WSTA  (cived by Brunkhorst & Yager, 1986) in a position
paper assecbted that the major goal of science is to develop
scientifically litlerate 1ndividua}s who understand how science
'technolagy, and societal influence one another, and who are able

to wew this btnowlodge in everyday decision making.

The NSTA also adopted a list of attributes which describe a
scientifically literate person. The list contains thirteen
attributes with a top mest attribute which in fact is an
explanation of concept-clarity: "uses science concepts, process

skills, and valuess in making responsible svery day decisions',
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The findings resulting from an investigation by champagne,
and Klopter (cited by Brrunkhorst & Yager, 1984) indicated that
much of the science which is learned has no real meaning for
large numbers of students. Students can respond to guestions in
@ramination, including  the solution  of mathematical problems.
There is no relationship betwesen this success and  real world
experience. For exanple, a8 student can define density, compute
problemse using tormulae, and appear most successful in terms of
the class room requirements. And yet the same student can be
campletely ignorant of the application of this krnowledge, and can
be shown to be dncapable of dealing in  any meaningful was with

the concept of density.
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\PTER 1

AIMS AMD OBJECTIVES OF THE STUDY

e mador obiective of the present study was to uandertake a
peythological sludy  with a view to formulate policy  opltions an
the gquestion of msediam of instruction at  high school level this
work was planned specifically in the contest of science education
at the school and higher level of education. This - study will
provide  dnsight  ioto the wole of language in  acguisition of
concepts  in general but  specifically scientific concepts. The
methodology aydl peyochonetric instiruments which have been adopted
and developed foi this research will make it possible to
undertake further research in role of language in education and
seswasmnent  of concEptusl learning i contrast to  exdsting
gxaminations  which tend to assess note memorisation. By the
cuwtrome of the present study & new area of pesychological research

in Pakistan and al NIF has been opened up.
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Chapter IV METHODOLOGY

Methodology means , broadly. thé formulation of systematic aiwl
lodgically coherent msthods for the searh for knowledge. It is,
strictly speaking, not concavned directly with the accumulation of
knowledge o understanding but rather with the methods and
pProcadure=z by which such knowledgs and understanding are achiesved.

Specially, Lhe actual procadureas usad in a particular

SAMPLE

.

The data was collasctad from 202 studsn!

-

zix intermediate
colleges of Rawalpindi/Islamabad, All the students were malss and
belonged to first year, F.Sc., pre-medical group. Theéa wers the
ex-vegular science students of the high schools. Which were
categorised into broadly five levels of medium of instruction being
Urdu/English madium schools with the extremes being highly English
medium and highly Urdu medium schools. Most of the English medium
students fall on the category two. Which represnted those studants
who studised only scisnce subjscts in matric. And these students

'S -
e

were 89. While at the other end Urdu medium students fall on
catogory five. Which meant that only English as a subject was
taught in the institutions. Urdu madium students were 22. Sa, m=!

analysis was done on these two groups of the students.
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PHASE 1 : CONSRUCTION OF INSTRUMENTS

CONSTRUCTION OF A “SET OF QUESTIONNAIRES®
Five psychometyic instruments werse ussad for the collection of

data. These werei-

1) Family education.
2) Family’s language prevalence.
3) Schoel’s medium of instruction on Urdu to English
continuum.
4) Questions consisting the information about the studentc
and theiv socio-economic back ground.
5) A test for the assessment of scientific concepts of
matiiculates.
First thiree and fifth one instruments were developed hy the
researcher and were pre—-tested on a sample of 60 students. Whera a=
fifth and last one was taken from a relevant study done by Humala

Khalid (198¢) at N.I.P., Quaid-i-Azam University, Islamabad.

First four pschometric instruments were included in a ‘set of
questionnairez’. In most of the cases, the students had to raespond
in ‘yes,’ or "no’, and they had to mark any of them in a mentioned
box . In other cases, students had to write down the rvequived
X

information about a question in the laft space. All sestions

were in Urdu.
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In the selection of guestions help was taken from senior
psychologists. school teachers and from the university student=z of
the vrelevent subject. The first part ‘family education’ containad
the information about the education of parents, sisters and
brothers. Tow gquestions about thesir attainment in sciences
education weve included. The questions were like this;: "Who has gol
ecisnce education (minimum F.Sc.) in your Family 2 and "with whome
consent did »ou choose the scisnce group" ? the purpose of this

qusstionnaire was to ssa the educational environesment of the

students. :

The second part was of "Family Language". The questions about
the spoken language in the heme and about mother tongus weis

L [
L] L |

included. The purpess was to know the language patterns iwn

families of the students. To see how much these languags patterns
contyibute In the desvelopment of scientific concepts of
matyiculateszs. But this part of the guestionnaire has not beean
analysed because it was lesast contributing factor in the presant
study .

Third part had two sections. Section ‘a®, containsd the
questions velated to the medium of instruction in matvic. Whils
section'b’, had the questions related to the medium of instruction

in F.Sc, The questions wsare in structured form and students had to

mark the rviahl answere in the mentioned boxes. Both the sections
*a*, and b, had same guestions. There weve total five queskions.
sach depicting the situation about the subjscts taught in enghlish



and wurdu languages. Each question carrvied .anothe‘r two gub-
questions. Those sub-question were about the conversation patternsz
between students and teachers in classroom and in school,. ther:
were four degrecs from " very much’ to ‘very less’® to measure the
intensity of conversation patterns. Again the students had to mark
one of them. The purposs of these questions was to categories the
different medium of instructions into high esnglish medium to high
urdu medium. These instruments weve pratested on a group of 20
students in a college of Islamabad. With minor changes thesa

questionnailyes were accepted for the final data collsction.

Az it has been earlier mentioned that fourth gquestionnaire was
taken firom a relevant study alyeady done at NIP. that questionnaive
was comprised of nine questions except one statement which was
specified for the total marks in matrvic of the students. That
questiconnaire had information about the students: like their
sducational and extra-curricular achisvemants: what subjects thay
liked and disliked: to what sxtent they wanted to study; what
profession they wanted to join, and in which cities they had bsen
living for more than six months. Question nine was a 1list of
fifteen diffevent house hold things. The students had to mark the
feleavant things being used in their houses. This socioc-econaomir
status was categorvised into upper and lower levels. The student=
=c! any one of three things, were considered as members

balonging to the upper soclo-economic status. These thres things



s ALy conditionat.

And the students who possessed a cluster of three things, but
had not any of the thres things mentioned above, weve consideved as
members belonging to the lower socio-gconomic status. Those three

things ware as followsd:

1= Sewing machine.
2 Radio-trangistor .
3 f".'« Yo ] <

DEVELLOPMEMNT OF A TEST FOR THE ASSESSMENT SCIENTIFIC CONCERTS

A test for the assessSment of acquisition of scilentific
concepts was developad., In the collection of items, help was take)
from the experts, experienced teachers and also from foreign
published books. Initially a pool of items was chosen. Every and
each guestion was consulted with the experts. It was tried best to
select such concepts given in the Pakistani text books which had
reasoning and thought in it. Questions of basic information were
avolided. Special care was taken not to include such guestions which
were out of syllabus. For this purpose esach time text book and
curviculum bookletes published by the ministvry of sducation wass

o

subjects of maty cheniistr

e
»
h
-

2+

oo

approachad. ha scienc

@

biology, and ghysics were includsd.



First of all & poal of items was pre-tested on a sample of 40
fivst year scicnce students. In this pool of items each scianc.
subject had 60 ta 75 items. After the pre-testing item analy=is and
difficulty leval was done. Than quastions were finally selectar
twenty questions for each sciance subject. Thase quastions had four
possible anzwerz having one corvect answeyr. Studetns were asked to

raad

[0}

ach question carefully and to encircle only one answer which
according to them was corvect. This test was translated both in
English and Urdu. The students were asked to attempt it in ane

language, either in enghlish or in urdu.

PROCEDURE

}

Intermediate colleges of Rawalpindi/Islamabad ware approachesd

4
(R

With the permission of college authorities fivst year pre-medical
students were contacted. Though instructions were printed on
questionnaivce, even than verbal instructions were also given Lo
the student=. Fivet of all, a‘set of quastionnaira‘was given to the
students which was pyinted in Urdu. That set compyised of questions
about family sducation; family’s languages prevalence: previous and
present institution’s medium of instruction on Urdu to English
continuum: Information about the students including total marks in
matrics and socio-economic back ground. The students were asked to
mark ov write proper responses on each question. There was no time

limit for the completion of this questionnair.



Once all the students had completed this task, than they werszs

T

givan a tas for the assessment of science concepts of
matviculates. Instructions and an example were printed on tha front
page of the test. The students were also verbally briefed. The
option was laft on the students to attempt this test whethsr in
Urdu or In Englizh. They were suggested to attampt only in one
language . The students were asked to read each question carefully
and to encircle only one answey that was according to them wa=e

correct. In this way the data was collected from the sample. Again

there was no time limit for this test.

ANALYSIS OF THE DATA

Mainly the data was analysed on the wvariables studstns
belonged to English and Urdu medium of instructions; ranges of
total marks Sf the studetns in matric. these ranges were divided
into two groups. One was a 1ow§r range which was 492 to 600. Othar
range belonged to those students who had marks in hetween &80 to
770. Another variable was the education of mother and father.
Education-wise mothers and fathers were divided into two extreme
groups. One extreme was less than primary and other extreme was
above than graduation. As it has been earlier mentioned socio—
economic level was also divided into upper and lower groups
statistical NeuaSure like m=sans scores, correlations, =
distvibutionzs and analysis of variance (ANOVA) was applisd to get

3 YTl
the resul

=
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HYPTHSES OF THE STUDY

1. English medium students have bettasr concescptual clarity as
compared to the Urdu medium studants.

2. Perzonal achisvement, motivation, and hard-working
contyibbute in the acquisition of concepts in a better way.

(0 Highly educated parents provide better facilities arn
anvivonment to thier children,

4. Socio~aeconomic background of the children may affect the

capability of the children in the acquisition of concaptus!

clarity.
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CHAPTER V

RESBULTS

The data was ssailyzed with the help of statistical Packages Tor
Spcial Pciences (GPEE). It was snalyzed as Tollows:

1. The t-teet was computed on the test for the assessment of
scientific roncspts dor  determining  the significant differences
hetween the students bBelonging to WUrde and  English  medium of
instructione, betwesn two ranges of marks obtainad an matric, between
twe  levels of Father's and  Mother’s education; and two levels of
soeiomecononle ebatue ot the students, The results are shown in table
1 b 20,

Table 1
Impact of medium of instruction on conceptual clarity.
Medium of InstTructions N Mezain D ciufa i &
Ernalish e 2% 8% &, 350
7R 4, 34 W CHI0
Lird 7R 25.595 B.72

ERPCLOL ¥RC 08

table 1 showe, & sagnaificaent didference between the students
of  Epglish and Urdoe  medivum regarding  test for conceptual clarity.
Mean sgorg (29.85) of English sedium students is  greaster than the
mzan score (25,93 of Urdu medium  students. Which shows that English
medium students have high conceptual clarity.

Table 2

Impact of medium of instruction on conceptual clarity for chemistry

Medium of Inshrucbions ] [P e (i 5) 5 R = B
EFriglish s P S P S
178 Gudb elate
L P2 . BL9e | 27" -
ERPC.OL RFCOE ‘ ' ' k

Sigrnificant differnce s found between the students of English
and Urdd gedium of  instructicons  regarding  test  for concegptusl
clarity. Mean soores (LL.392)  of Esglish medium students are greater
Lhan the mean scores  (8.92) of Urda medium students. which indicates
that Engligh metive have high conceptual clarity of chemistiry.
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Table 3

Impact of Medium of Instruticon on Conceptul Clarity Test For Biology.

Mediam of Instructions N [ f=rtal 1,1 s (M T ]
Erglish a8y b Z2edd

179 2. 40 018
Lhmet YW . 54 2,63

AP L0 ¥PL08B

Table T shows, significant difference between English and Urdu
medium inetl tubions towards conceptual clarity of bhe students. The

meEan score (Y.46) of English medion students ds greater than the mean
score (g.594) of Urads medive students,. Which showse that English medium
students have hioh coneceptual clarity of biplogy.

Table 4

Impact of HMedium of Instruction on Conceptual Clarity Test For
Fhysics.

Fedium of In=trietions flerar 8.0 Hef £ i
EFriglish a7 G .0 2. 52

LS 1.,4% vl
Wrdu 93 8.48 M 1

EP<. 01 RPLL05

Table 4 shows, o sdignificant differerce in  wrdu and english
mediln dinstitutions. Thus the mesn scores of wdw and english mediom
students asre not different.

Table &

Marks obtained in matric and the conceptual clarity of the students.

Marbe in matric g Mean 5.0 d.t t o
4292 tp 600 &o 24 .38 4 .32
{(Group 1) 147 =706 .00Q
&80 to 770 = 84 20.74 & .67
(Broup 113}
X¥P<L.01 ¥P<.00
Table 5 shows, significant difference in the conceptual
clarity of Lthe students with different marks obtained in matiic.
Students belonging toc group 11, have greater mean scores (30.74)

2
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the conceptual claraity test than the mean scores (24.35) of growp 1.
Thig indicates that the students of geuwrp 11 have better scientific
conceptual clarity.

Table &6

Marks obtained in matric and the conceptual clarity test for
chemistry.

Marhe inomatiic TR Mgan B HL TR = .
492 to &OO b5 8,42 oL

(Gruop 1 147 =7 eIB Q00

LS80 o IO

(Gruop 11) 34 11.87 3.08

PO P05

Taple & shows, significent difference in  the mean scorss  of
copteptual clardity tesbt of group I &nd gruop II1. In this regard,
group I1, has greater maean scores (11.67) than ‘the group 1 {(Mean
=8, 42) . Thue the group T bas better conceptual clarity of chemistiry.

Table 7

Marks ocbtained in matric and the conceptual clarity test for
biclogy.

Mairks In mati-ig ' i Mean L B i I T 8] il
4932 to &00 fats: 786 226

(Gruop 1) 147 g VTG Q00

&5 bt 770

(Gruop 113} B34 @3l /2oy o

ARFLLOL KPP O%5

Results of table 7 show, significant difference in the
canceptual clarity of students of gruop I and group Il. The students
of group 17, have greater mesn scores (2.81) as compared to the mean
scares (7.96) of group 1 in the conceptusl clarity test of bicloogy.
Which shows belter conceptual clardity for aroup 11,

T
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Table 38

Marks obtained in matric and the conceptual clarity test for
physics.

Marks in matric i M Mean 8.D gt L =) .
492 to 400 6o o0 1492

(Bruop §) 147 ~F.22 Q02

680 to 770

(Bruop 11) 84 .24 Z. 58

2RkP<.81 L0058

Significant diiference is found in the conceptual clarity of
group I, and group 1i. Ihe average score (9.26) of group IT, i6
greater than the =svearage score (8.08) of group 1. It means that
students belonging to group II  have high conceptual clarity of
phisics,

Table 7

Mother ‘s education and conceptual clarity of the students.

Mother education N Mear 8.0 e N t P .
Less tham pirimary 25 Z26.85 S.02

(Group I ) 89 —2+34 L0022

Above than Graduation 28 2982 dra B8 '

(Group 11 )
T¥P<. 01 ¥Pc.08

Signaficant difference is found in the conceptual clarity of
aroup I and group 1i1. The mean scores (29.82) of group I1, are better
as compared to the mean stores (26.8%5) of group 1. Thus, the qaroup
has better conceptual clarity.

Table 10

Mother‘s education and conceptual clarity of chemistiry.

Mother education 2] Mean .0 i fs % ]

lLeas than primary el Fu3h 2.8
Ehove tha Graduation 3a il 1P 2:96

(Broup I11)
*XP<. 01 ¥P<.05

Thezrme s a significant didfference in ‘the mean scores of
conceptulal clarity of group I and group Il. The mnean scores (L1.37)

(e
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of giroup 11, are greater than the mean scores (9.34) of group 1.
Which shows high conceptul clarity of the studnets belonging to group
5

Table 11

Mother's education and conceptual clarity of biology.

Mother educaticn N Mean 8.0 5 S £ &) B
Less than primary P 8.72 =l

(Group 1) £39 =1 w014

Above than Graduation 3# 5.08 2T

(Group 11)

KA UL XF< .00
The resulte of the table 11 show a significant difference
betwaen the mean stores of group I and group 11, The group II has
greaster mean scores (9.08)  as compared to the mean scores (B.72) of
group [, Thus, the group II has high conceptual clarity of biclogy.
Table 12

Mother’'s education and conceptual clarity of physics.

Mother educstion N Mean 8.0 ' D t 5}
Less than primarcy 83 8.77 R.02

(GEroup 1) e -1l.88 L2449
Above than Graduatian 38 F.I7 2.61

{Broup I11)

AP0 P05

The results Znow, that there is no significant difference
between the mean scores of group I and group II. Tt shows that the
mean scores of group I and group 11 are not different.

Table 13

Father’'s sducation and conceptusl clarity of the students.

Eﬁ&ﬂg{_?qu;atinn . M Mean S.D o, 1 2
Less than grimary 12 26.08 G, 04 i
(Broup 1) \ L13 -1 89 JO78

fAbove than Graduation 103 29 .08 G40
(Group 11)
orE L 01 kP08




Table L3 shovs, that there is a significant difference between

the mean scores of group 1 and group II. The mean scores (29.08) of
group 11 are greatec than the mean scores (26.08) of group 1. Which
shows that group 11 has high conceptual clarity.

Table 14

Father s education and conceptual clarity of chemistry.

Father aducation IN Mexar el [ [ € (]
Less than primary 12 2.33 34 B0

(Broup 1) 113 =139 18%
Above than Graduation 103 10.80 3.3

(Broup I1)
AXPL. 0L ¥P<.05

This is found that there is no significant difference betwesen
the mean scores of group I oand group 1. It means that mean scores of
aroup I and group I are not different.

Table 15

Father s education and conceptual clarity of biology.

Father sducation N Maan 8.0 = I t &)
l.ess than primary 12 8,00 iflrids,

(Group 1) 113 S 155 2 I I 1
Above than Graduation 103 G40 2+ B8

(Group I1)
FIPC.0L ¥P<C.OS

The resulits snow, that there is no significant difference
between the mean scores of group I and group II. It indicates that
the mean scores of group 1 and greup Il are npt different.

Table 164

Father’'s education and conceptual clarity of physics.

Father education i Mean S5.D d.T. t p
Less than primary 12 8.75 1.82

{Group 1) . 113 —..28 . 781
fAbove than Graduation 103 8.88 2.39

(Group 11)
K¥F<.01 ¥PC.0S

o/
Er



Table lé shows, that there is no difference between the mean
Cscores of grouap T oand group II. Thus the mean scores of both the
groups are not different.

Table 17

Socio-economic status and the conceptual clarity of the students.

Soclio=sBconomic status N Mean 8.D = 18 t &) L
Lower SES 45 26.08 4.98

1722 -Z2.47 009
Upper SES 132 28,093 b.67

KXFPC.OL X< .05

The results show, thalt there idis a significanlt difference
between the mean scores of lower and upper socio-gconomic status. The

mean sweores (DBL55)  of  upper soclo-economic  status e greater as
compared Lo the gean scores (246.08) of lower socio-pconomic status.
1t indicate that the student belonging to upper socio-economic

status, have betier conceptual clarity.

Table 18

Socic—-economic status and the conceptual clarity of chemistry.

Bocio-sconomnic stabtus N Mean BuD e B t i
Lower BES 45 218 2.8

179 =278 007
Upper SES 132 10.49 3.28

X¥F<.01 kP .08

There is a significant difference between the mean scores of
lower and upper socio-economic status. The mean scores (10.4%9) of
vpper soclo-economin status ds greater than the mean scores (9.18) of
lower socic-economic status. Thus, the students belonging to the
families @f upper socio-economic stabues, bhave betbter conceptual
clarity of chemistry.

xd
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Table 19

Socig—economic status and the conceptual clarity of biology.

Socio—econamic status N Mean 5.0 d.F. t 5
Lowsr SES 49 B.22 2.44

! ki AT —2.86 LOQ12
Upper SES 152 9.28 2,55

WRPL O w05 "

There is & significant difference between the mean scoress of
lower and upper socio—economic status. The upper socioc—economic
status has beltter mean scores (9.28) as compared to the mean scores
(8.22) of lower socio-economic status. Which indicate that the
students of upper soctio—economic status have better conceptual
clarity of biology .

Table 20

Socig—economnic status and the conceptual clarity of physics.

Socio-—economic skatus N HMean 8.0 da.fa t - e
Lower SES 49 .47 2,08

179 R L8118
Upper SEE Lae B 76 A Lo

¥XkF<.01 RPC.O05

There 1s no signifticant difference between the mean scores of
lawer and upper soc.o-economic status. Thus the means scores of lower
and upper socio-gconomic status are not differsnt,

5



2. Analysis of variance (ANOVA) was computed on the test for the
assessment of scientifiqg concepts for determining the differences betws=en
Lhe students who had studied with English as a medium of instruction and
the students who had studied with Urde 88 =8 medium of instruction,
»etween the students having the two ranges of marks in matric, between
the students belonging to the families with different socio-economic
vack-ground .

Table 1
Difference between conceptual clarity and medium of instructions, marks
in matric, and socio-economic status.

source of variation 55 df H.S5. ¥ P

izain effects 1696.488 3 565.430 7.206 000k
fedium of Instruction 140,256 1 140.258 4,288 .041%
SES 21.148 1 21.148 .643 .424
fatric Marks B823.241 1 B23.241 25.048 L000%*
’-way interactions 42.087 3 14 .029 .427 . 734
{1 SES 22.026 1 22.026 .870 414
{T MM 15.491 1 15.491 471 .494
SES MM 7.642 C 7.842 .238 B30
i-way interactions 9.491 1 9.991 .304 .582
{M SES MI 9.991 1 g.991 . 304 . 582
xplained 1748 .547 7 248 .792 7.600 . 000%:k
lesidual 4634 .124 141 32.8B66
‘otal 6382.6871 148 43,126

kkP< .01

Table the overall gignificant effect of medium of
nstructions and marks in matric on the scientific conceptusl clarity
est. While the SES has no significant effect in the conceptual clarity

f scientifiec concepts.



Table 2

Difference between conceptual clarity of chemistry and medium of
instructions, marks in maktriec, and socio—economic status.

Sonrce of variation S8 df H.S. ¥
Main effects 475.728 3 158.576 21.024 . D00%**
Medium of Instruction 69.437 T GY . 437 g9.208 LO03%%
SES 4.238 1 4.238 .0B2 4565
Matric Marks 189.804 1 189.804 25.1864 . 000k
2-way interactions 16.466 3 5.489 .728 a3
MI SES 9. 428 1 9.428 1.250 .2B5
MI MM 11.804 1 11.804 1.565 .213
SE5S MM 2335 1 ;585 epriE .790
3-way interactions .094 1 .084 .012 .911
MM SES MI .084 1 .084 A e .911
Eplained 492 . 288 7 70.327 9.324 . 000%%
Residusl 1083.524 141 7.5435
Total 1555.812 148 10.512

¥kP< 01  *P<.05 i

Table 2 shows, the overall significant effect of marks in matric and
medium of instructions of students on the conceptual eclarity for
chemistry. While the S5ES has no significant effect on the conceptusl

clarity for chemistry.



Table 3

Difference between conceptual clarity of biology and medium of
instructions, marks in matric, and socio-economic status.

urce of variation 558 df M.S. ¥ P

in effects 164.221 3 54 740 8.666 . 000%%

:dium of Instruction A.282 1 8.292 1.813 . 254

= 10.421 1 10.421 1.650 .201

tric Marks 72.2283 1 72.22% 11.434 001

way interactions 10.210 3 3.403 . 539 . .B56
SES 4 044 1 4.044 . 640 .425
MM 2.704 1 2.704 .428 .524

'S MM .N54 a1 .034 .0ns .942

way interactions 8.680 i | 8.680 % B Gy i -

l HER  MI g, 880 1 g, 8ru 1.374 .243

lained L8814 7 26.158 4.141 . DD0**

sidual 8390.647 143 B /38

tal 1073.758 14B 7.2556

*%P<.01 *XP<.05

Table 3 shows, the overall significant effect of marks in matric on
te conceptual eclarity of biology. While the medium of instructions and
S has no significant effect on the conceptual clarity of biology.



Table 4

Difference between conceptual clarity of physics and medium of
instructions, marks in matric, and socio-economic status.

ource of variation SS df B ¥ P

5in effects 52,149 3 17.383 3.92% _025%
edium of Instruction . 3498 1 . 398 .074 . 786
ES 474 1 474 .088 787
atric Marks 41.1786 1 41.1786 7.635 L00B%* &
-way interactions 25.718 3 8.572 1.589 . 185
L SES . 195 1 ) b0 .028 867
T MM 4 .600 3 4,600 .853 .35%
RS MM 13.538 1 13.538 2.510 P 3 5
-way interactions .0o8 1 .008 .002 . 968
1 SES MI .008 1 .008 .002 . 969
s>lained 77.874 7 11.125 2.083 .051%
ssidual . 760.435 141 5,393

atal 338.309 148 5.664

**%P< .01 *¥P< .05

Table 3 showsg, the overall significant effect of marks in matric on
1e conceptual clarity of physics. While the medium of instructions and
5 has no significant effect on the conceptual clarity of physics.
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AAPTE £ VI

DISCUSSION OF THE RESULTS

The main purpose of this study is to analyze the role of
different medium of instructions (English and Urdu), and the
scientific conceptual clarity of the students. In this regard,
related wvariables like; total marks obtained in the matric,
education of the parents, and socio-economic background of the
students are also taken into sccount. In order to check the
impact of these factors in effecting the conceptual clarity of
science subjects, statistical hypothesis are formulated. The
validity of these hypothesis has been checked by the use of t and
F statistic. The simultaneous effect of all these wvariables in
contributing the conceptual clarity of the students is captured

by the analysis of various (AHNOVA) technique.

In order to Find the role of two medium of instructions in
the concept development of the students, significant difference
is found between the Urdu and English medium. English medium
students have better conceptual clarity. This may not be only
because of English as a medium of instruction. There may be other
confounding variables. This is common in Pakistan that English
medium schools are well eqguipped. The teaching staff is well
qualified. These institutions provide better environment is
school surroundings. English medium institutions are mostly nt
over crowded. Thus, the teachers pay individusal concentration to
their students. Normally, the parents are well educated, and well
off, so, they try their best to pay full concentration in the

74
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studies of their children. And, they even can provide a special
tutor for their children. All these and other related factors,
may contribute the over all performance of the students 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 could
be the particular nature of equations. Because the
concepts of chemistry are mostly described in equations. And
English symbols are used for such equations. So, the Urduo medium
students may feel it difficult to grasp these concepts. While on
the other hand, English medium students are most inept in
English. S0, they feel no difficulty in the understanding of
concepts relasted to chemistry. In the case of biology, the
performance of Urdu medium students is not good. Because in Urdu
medium most of the terminclogy has been taken from Arsbic. 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. These concepts
have causal relationships. 8o, the language plays a minimal role
in the s&acquisition of the concepts. Oversall, fasulta are in the
favour of English medium school. It may be concluded that role of
medium of instruction plays an important role in the conceptunzal
clarity of. the students. It has great policy implications.
Therefore, policy is in the favour of English &8s a8 medium of

instruction, may improve the concept building of the students.

L}
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The effect of matriculation marks and the conceptual eclarity
of the sgtudentg ig in favour of higher grades in matric. On the
basis of matriculation marks, students are divided into two
groups. Students belonging to group IT (650-770) have higher mean
scores in the conceptusl clarity test as compared to the mean
scores of the group I (482-800). It indicates that the marks
obtained in matric does contribute in the concept building of the
students. And the difference in the matriculation marks
gignificantly reflected in the conceptual clarity of the
students. It is evident that better marks truly correlate with

better conceptual clarity.

The t-test is alsoc computed for determining the significant
differences between the conceptual’ clarity of the students and
the parent’'s education. It is found that there is a significant
difference hetween Lthe students having different parental
education. For emperical analysis, the education wvariable is
divided into two groups i.e., group I (less than primary) and
group II (sbove than graduation). This study shows significant
differences in the performance of both the groups. As for as
mother’'s education is concerned, group 11 has performed better
than the group I. Similarly, group II has higher mean scores in
the conceptual clarity test for chemistry and biology, as
compared Lo group 1. Hoﬁever, no significant difference is found

in the performance of group I and group II in case of physics.

7
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Father’'s education is also analyzed in the context of
conceptual clarity of the students. In this reggrd the mean
scores of groap 11 iz greater +than the mean scores of group I.
However, father’'s education is not & significant variable in the
development of conceptual clarity of students when the subjects,
chemistry, physics and biology sre taken separately. On the other
hand, conceptual clarity is significantly affected by the
mother 's education when chemistry and biology one individuslly
analyses. It =shows parent’s education contribute in the
conceptual clarity, particularly, it is mother’'s education, that
matters. Becsuse mothers sre more nesr to the children. So, the
children get influenced by the mothers. Mothers pay more
attention to their children. While the fathers have to remsain

outside of their homes.

Socio-economic status and conceptual clarity of the students
ig also anslysed. This study shows that students belonging to
upper sSoclio-economic status have greater mean score in  the
conceptual clarity test than the students having iower socio-
economic status. The effect of socio-economic status and the
conceptual clarity is mainly in favour of upper socio-economic
status with the exception of physics, in which the difference is
not significant. Here the results correlate with English medium
students. Becsause, the. students studying in English medium
institutions belong to well off families. They enjoy better

environment snd facilities. This is why their overall performance

[
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is better.

Analysis of varisnce 1is performed for determining the
differences between students having different marks in matric,
different medivm of instructions and with different socio-
economic status. The gignificant difference is found between

students having different marks in matric. The differece is also
gignificant for students having different medium of instructions.
However, socic-economic status is not significant wvariable in
affecting the conceptnal clarity of +the students. The overall
effect of medium of instruction, socio-ecoonmic status and marks

in matric is =ignificant.

Analysis of variance (ANOVA) +table 2, shows significant

difference in the conceptual clarity of the students in chemistyr
having different medium of instruction, soecio-economic and
different marks in matric. Socio-sconomic status does not affect

significantly the performance of the studetns. The overall effect
of medium of instruction, socio-economic status and marks in

matric is significnat.

ANOVA table 3 shows, that overll effect of medium of
instruction, socio-economic status and marks in matric
significently affect the'performance of the students in biology.
Of particular importance is the result of makrs in matric, that

signifinctly affect the conceptual clarity of the students. The

{3
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impact of different medium of instruction, and socio-economic

status is not significnat.

ANOVA table 4, is meant to analyze the conceputal ability of
the students in Lhe subject of physise. It is found that ther is

a significnat difference in the conceptual clarity of the

students having different marks in matric. The other variables,
medium of ingtruction, and socio-economic status are not
significant. The overll effect of different medium of

instructions, socio-economic status and marks in metric are
significant.

Analysis of wvariance (ANOVA) technigue indicates the
importnace of wmarks obtained in .matric as an important variable.
Students having higher grades in matric consistantly performed

better in either subject.
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