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There are mounting evidences of declinein the
interest of young people in pursuing science. The
policy reportof ninthmeeting of Global Science
Forum (2003) found thatthere is steadydecline in
the number of students in science and
technology. InIndia also, there isa similartrend of
decline ininterest topursue studyof science
interest. NationalScience Survey(Shukla, 2005)
has shown thatinterest inscience aswell as
satisfactionwith the quality of Science teaching
declinedas theage increased.One cannottake the
declinein interestin sciencelightly. Surveys
acrossthe globe suggest thatlack of interest in
scienceismainly dueto sciencebeing less
intrinsicallymotivating (GlobalScience Forum,
2003; National Science Survey, Shukla, 2005),
nature of science beingcutoff from realworld and
its contentbeing overloadedwith matters
unrelatedto thelife of students (Hilland Wheeler,

1991; Osborneand Collins, 2001). Oneway of
making sciencerelevart is to base science on
experiencesinwhichpupils areinterested and
those thatcan find applications inreal life.

Recent studies on interestin science in India show
thatthere isa shiftaway from science atthe plus-
twoand under-graduatelevel (Patil,2003). As
interest inscience develops quite earlyin life
(Gardner, 1975),declineininterest inscience in
lateryears oflife canbe tackledto acertain extent
by providing all thefactors conducive to the
developmentof interestin scienceinterest from
quiteearly yearsitself. Explorationin the field of
influence ofout-of-school science experiences on
interest in science is not substantial in India.

Present articleis basedon a studyconducted by
the authors on 1473 students in 14 upper primary
school students inKozhikode district of Kerala.
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Attemptwas madeto knowthe science-related
activities thatchildrenthemselves choose without
any external suggestion andthe resultant
influence theseactivities have on interestin the
topics that theylearn intheir scienceclasses. The
following are the broad findings, conclusions and
the implications derived from the study.

Extent and Nature of Science Related
Experiences that Pupil Bring into
Classroom

The extentof out-of-school science experiences
of upperprimary school pupils ismoderate in
nature.Pupils havemore out-of-school
experiences in biologycompared to those in
physics andchemistry. This can be attributed to
manya reasons. Biology experiences are quite
evident and are quick to arouse curiosity of young
children.In addition,experiences relatedto health
and hygiene is a part of one’s daily life. In biology,
maximum experienceis throughcollection. Most
childrencollect leaves, feathers etc.for aesthetic
purpose. ltis quite strange that pupil derive least
experience throughobservation. Theoretically,
one can get lots of biological experience through
observation.Nevertheless,active nature of young
children maynot letthem remainsatisfied with
observationalone, whichis apassive process.

Out-of-school chemistryexperiencesare
comparativelyless amongchildren. Thismay be
becausetheseexperiences (e.g. differenttypes of
taste andodour] areso common andso implicit
that childrenmore often do not give special
attention tothem. That is, theyexperience them
but they do not consider them as on ‘experience’.
Observations and activities are comparatively
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more inchemistry. Thisis quite naturalas rapid
changes in the colour of things, domestic
activities like mixing liquid blue in water, making
picklesetc.are easiyavailabletoall. The extent of
experimentation iscomparatively low.
Observations like removing paintusing kerosene
removing nail polish, making transparencies or
printingof arerarely associatedwith applications
of chemistry.

The extentof out-of-school experiences related
to concepts of physicslie in between that of
biologyandchemistry.Physics experiences are
mainlythrough observations.Children observe
the sky,weather, shadows, etc rarelyout of
curiosity or for theiraesthetic impact and often do
not countit asan experience relatedto science.
Theleast amountof experienceis from
experimentation. Thisis againstrange, as
experiences likemeltingofice, changesin length
of shadow etc. are quite popular among young
children. Onereason for this couldbe that we
rarely understandor projectscience as activity of
human beings as an attempt tounderstand nature
and natural phenomena. ltmay bethat children
derivemore experience fromvicarious sources
than fromdirect ones.

Boys have more out-of-school
experiences in physics while girls
have themin chemistry

The extentand nature of out-of-school science
experiencesdiffer amongboys andgirls. Boys
usually have more experiencesthan girls.lt may
be that boys get more opportunities for out-door
activities. Thedifference is mainly dueto the
advantage of boysin relation to out-of-school
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relating to physics experiences. This finding is
similar tothose from other parts of the world
[Farenga andJoyce,1997; Sjoberg, 2000;
Christidou, 2006). Boys,world over, get more
involved inhands-on physical activities like
repairing things and opening up toys or other
things toknow the parts,activities typically
consideredas male-stereotypeones. ltis a part of
the sex-role expectations of the society (Johnson,
1987; Farergaand Joyce,1997).Girls usually have
more chemistryrelated out-of-school
observations and activitythan the boys. Domestic
surroundings give easy accessto chemistry
relatedexperiences like makingof pickles
observing, changing in colour of fruits and
vegetables,say, apples.Compared togirls, boys
indulgemore inbiology relatedactivities like
listening to the sound of birds, maintaining
aquarium,rearing animals.Agriculture, fishing
andsimilar otheractuities aretypical male
dominatedactivities indeveloping countries
(Sjoberg, 2000). Biological activitiesalso include
those relatedto healthand hygiene. Dueto the
increased interestin fitness in presenttimes, boys
indulge morein healthcare. Comparedto boys,
girls ndulgemoreincollecting items like leaves
and feathers,which canbe foraesthetic purpose.
Generally, boys, comparedto girls,indulge more
in active tasks while girls,compared to boys,
indulgemoreinpassive tasks like collection.
Science is doing; hence,boys who indulge more in
active taskswill naturally have higherextent of
experiencesin science.

Urban pupils excel rural pupils in
out-of-school science experiences

Urban and rural pupils differ in their out-of-
school science experiences withurban pupils
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having more experiences thanrural pupils
especially inBiology and Physics. Thereason can
be the difference in opportunities. Rural pupils get
opportunities for nature-related direct
experiences. Eventhough this is less for urban
pupils,they receiveindirect experiences through a
visitto parks,zoological gardens, planetarium etc.
Urban pupils have the added benefit of getting
morevicarious experiences through computers
and internetthat cancompensate for the lack of
direct experiences.

Pupils in aided schools lag behind
thosein governmentand unaided
schools in out-of-school science
experiences

Type of managementalso influences the extent
and nature of out-of-school science experiences.
Government school puplls have more experience
especially inobservations relatedtobiology
besides physics, biology andchemistryrelated
activities as compared tochildren from both aided
and unaidedschools. Biological activities are
nature-relatedwhich areaccessble toall but
physics relatedactivities requiremechanical and
technological facilities, whichare comparatively
available moreto pupilsin unaidedschools. They
have more opportunityto be familiar with
televisionprogrammes,computers andinternet
mainly dueto their moreaffluent background.
Among the three groups, pupils from aided
schoals arelikely tohave the least experiences,
They maynotbeas familiarwith technological
activities in comparisonto pupil from unaided
schools, dueto the difference inthe domestic and
school environment. Nevertheless, theymay not
be gettingas muchfreedom aschildrenin
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government schoolsget toexplore their
surroundings, due tothe protective and restrictive
nature inmiddle class families inthird world
countries.Further, researchis requiredto explore
how out-of-school experiences vary for pupils in
different types of schools.

Interest in Science Topics among
Upper Primary Pupils

The extentof interest in science of upper primary

pupils is relatively high, which is a good indication,

as scienceis aninevitable raw material of
technology. Pupls have comparatively more
interest in biology and physics. Interest in biology
is dueto pupils’ desire toknow about themselves
and other living forms in their surroundings.
Physics can neverremain behindin modern
world, asit is the basis for many popular
professional courses like Engineering and
Computer applications.Moreover, origin of
universe, space explorations etc. have always been
a challenge to man,and to young curious minds.
Study conductedelsewhere (Borrows, 2004) also
shows lesser preference for chemistry among
pupils. The reason citedis that pupils consider
chemistryas somethingthat happensin the
laboratories. Topics like acids,recycling of
wastes, fertilisers, etc.may give the ideathat these
are jobs'to be done infactories alone thereby
reducingtheir appeal.

Girls are more interested in biology
and chemistry while boys are more
interested in physics

The extentof interestinscienceis more for
girls, owing mainly due to their higher interest
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in biology andche mistry. Increasedinterest of
girls in biologyis similar tothe findings in
previous researches (Gardner,1975; Sjoberg,
2000: Uitto et al. 2006). Thereason cited is that
girls are more interestedin peopleand life
orientedaspects of science like biology (Miller
et al,2006).The samereasonisapplicable to
the increased interestin chemistryas topics
like production of cookinggas, food
preservation, pre parationof medicine etc. deal
with chemistry thatinfluences lives of people.
Boysare more interested in physics. This
finding also has s upport of previous researches
(Tsabariand Yarden, 2005; Christidou, 2004).
Physicstopics dealwith abstractconcepts that
appealgirls less (TsabariandYarden, 2005).
Moreover, boys have moreexperiences in
physics; experiences have aninfluence on
interest (Johnson, 1987;Sjoberg, 200 0).

Urban pupils have moreinterest in
science

Urbanpupils are more interestedin all the three
fields ofscience thanthe rural pupils. This
suggests societalinfluence oninterest in
science. Urban pupils receive latest inform ation
through media,com puters andinternet at
home. Further, schools and computer institutes
inurban localityhel p them devel op better
understanding about scientificconcepts. Better
understanding can increase interestin science.
Lave andWenger's (1991]) observation of
learning as contextualisedand shapedby
physical,social andpolitical landscapeinwhich
it occursto development of interestcan be
appliedto developmentof interestinscience

as well.
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Pupils in aided schools have lesser
extent of interestin science

Pupils inGovernment and unaided schools have
more interestin sciencethan amongstthose in
Government aided schools. Differenceininterest
might partiallybe due to differencein their
experiences inday to day life. Apart from this,
schoolfacilities includingaccess tointernet and
libraries, learning environment, teaching style
together withthe difference inthe social
background of the three stratainfluence their
interest. Children in unaided schools, by and
large, getbetter learningfacilities, intheir school
aswell asat home,while ingoverrment schools
they get them throughthe facilities provided by
the government.Children from aided schools
remain wantingin boththese aspects.

Out-of-School Science Experiences
Contributes toInterest in Science

Therelationship betweenout-of-school science
experiences andinterest inscience is positive in
allfields of science andin all categories of
experiences. Thisalso isin agreementwith earlier

studies (Joyce and Farenga, 1999; Uittoetal, 2006,

Zoldozoa, 2006). The relationship is substantial in
biology while in physicsand chemistry, it is
comparativelylow. Thisindicates thatinfluence of
experiences on interest ismore in biology than in
physicsandchemistry. This maybe because
biology is more liferelated. Amongthe categories
of experiences, experimentation hasmore impact
oninterest.Experimentation isan actof discovery
which in turn nurtures interest.
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Gender difference exists in

relationship between out-of-school
experiences and interest in chemistry

Gender difference is evidentonly in the extent of
relationship between out-of-school chemistry
experiencesand interestin chemistrywith boys
exhibiting a stronger corelation than the girls.
Eventhough girls have moreexperience in
chemistry thanthe boys, they donot develop more
interest inchemistry. These experiences, received
mainlyfrom domestic surroundings, maynot be
helping girls to find any learning opportunity in
them.

Not onlyurban pupils have more experiences, but
theseexperiences have higher influenceon the
development of theirinterestin science.

The extentof relationshipbetween out-of-school
scienceexperiences andinterest inscience shows
locality-baseddifferences. The extent of
relationship is stronger for urban pupilsin all the
three fieldsof science.Urban pupls have more
exposure toacademic activities through indirect
andvicarious meansthat enrichthe science
experiences thatthey get. This alsohelps them
utilisethe experiences better todevelop stronger
interestin science.

Out-of-school science experiences ofpupils from
unaidedschools have better influence on their
interestin science.

The extent of relationshipbetween out-of-school
scienceexperiences andinterest inscience is
more forchildren from unaidedschools, than
from both aidedand government schools. Owing
to the interventions and guidance from parents
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andteachers, students from unaidedschools are
more orientatedtowards academics.They have
better facilities at school like computerlab, rich
libraries that enrichtheir experiencesand give
them anopportunity to develop widerareas of
interest.

Educational Implications

The findings bring to focus the fact that the
nature andextent of out-of-school science
experiencesand interestin sciencevary for
different strata of population. The study also
validatedthe person-objecttheory of interest by
establishing relationshipbetween pupil's
experienceand her/hisinterest. Further, it was
revealedthat the extentof relationship between
out-of-schoal scienceexperiences andinterest in
science differedamong subsamples.These
findings render useful information that can bring
about somereformations inthe educational
scerario.

One cannot do much to control out-of-school
experiences, but knowing about what pupils bring
to the classroom will help for providing better
educational circumstances. Fora constructivist
teacher, knowledge of pupils’ out-of-school
experiences isinvaluableasthe present
experiences are building blocks ofthe future
experiences.Knowing students’experiences also
assists in providing those experiences that pupil
lack. Evidence of pupils’experiential background
can helpa teacherto choosethose experiences
thatcan resultin minimal dissonance with
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existing experiences. Inaddition, teachers can
know how pupils use science intheir daily life.
Moreover, whatpeople dois moreimportant than
what theymerely ‘know'.

Interest developsvery earlyin life.So monitoring
of interestshould begin from primary school
itself. Interestand attitude that one develops in the
lowerclasses influencetheir future choices (Lloyd
andContreras, 1984). Leaving nature of interests
and their fields unnoticedin the developing stages
of achild is detrimental as, no matterhow hard
we try inthe later stages, it would be quite difficult
to make her/him getinterested and people to
appreciatescience. ldentifying pupils’ diverse
interests helps tonurture interestas wellas to
find innovative means to make thosefields of
science inwhich theylack interestappealing. This
proveshelpful toalleviate transitional problems as
they reachsecondary schools withdiversified
science curriculum.

An analysis of the extent of experiences and
interest showedthat children generally have lesser
extent of experience aswell asinterest in
chemistry. Making children realisethat chemistry
is something that is going on all around and
within uswill helpthem seeits significance.
Extent of experience andinterest in biology is
relativelyhigh. Pupils need tosee thatthe very
essenceof biologyrests onchemical reactions.
Thiswould helpthem appreciatethe significance
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of chemistryin ourlives. Oncethey understand

the utility of chemistry, theywill getinterested, as
pupils needto feel the relevance of aconceptin
theirlife todevelop interestin it (Qualter, 1993).

The disparityin out-of-school experiences is
naturalas personal choiceand the social, cultural
and economic background from which pupils
comedeterminethese experiences. Still we
cannot ignore the disparity in out-of-school
experiences, as a substantial positive correlation
existsbetween out-of-school science experiences
and interestin science.

Girls lesserextent of experience andinterest in
physicsreveals that irrespective of thevast cultural
differences, girlsall overthe worldremainelusive
once tcomes tophysics. Thereasoncited
elsewhere -sex-role socialisation- couldbe the
causeforsuchgender dfferencesinphysics in
Keralaalso. Evenin themodernworld there still
existmale andfemale stereotype activitiesand
preferences. Physicsis dominatedby hands-on
mechanical andtechnological activities, from which
girlsshy awayor are kept away.Girls haveto be
moreaccustomedto physics and made aware of
the significance of physicslest theyremainfar
behind in the modern techno-savvy world.

In the case of rural pupils, the environmental
factorsallow them to have nature related
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experiences but whenitcomes to technological
aspects, theydo not get thefacilities that the
affluenturbanlocale provides.Rural children
cometo schoolwith animpoverished experiential
background. The situation at school is not
different. Avisit to rural schools can giveus a
glimpse of the poor infrastructural facilities that
pupils have. Disparitybetween urbanand rural
schools can do nothing but contribute to the
backwardness of rural pupils.The solutionlies in
acomplete revampingof rural schools. More
computersand betterlaboratory facilities,
supplemented withtrained teacherswith enough
motivation, frequenteducational excursions to
places of scientific interestand availahility of other
resources might be one-step in this direction.

Thelack of experience and interest am ongst+
pupils in Governmentaided schools is aserious
issuebecause inKerala majorityof schools
belongto this sector (Department of General
Education, Kerala, 2002-03 and 2003-04).
Government provides necessaryfacilities for
school sinthepublic sectorwhereas unaided
school s have the strong supportof wealthy
managements,trusts and parents. Government
aided schools, on the other hand, espe cially
upper primary schools, arewanting inaids from
boththe governmentas wellas management.
This further aggravates the disadvantaged
position of pupilsin these schools. Therefore,
governmentand managementhave to pay special
attention to the needs of pupils aided schools so
that their pupil can be on par with those from
government and unaided schools.
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The inequality in the magnitude of interest is not a
welcomediscovery, as over theyears, govemment
has beendiligentlyworking towards reducing the
discrepancyin interestin science between various
strata of population. A major landmarkin the
science education was the introduction of the
activty-oriented learning. Nevertheless, there
exists amajor distinctionbetween out-of-school
learning andclassroom learning.Most often
pupils undertake the activities as partof the
curricularrequirements.Classroom learning,
thus,becomes compulsoryand extrinsically
motivated.Moreover, allactivities aretimed and
collective.Scopefor individualvariations is
limited. Incontrast, out-of-school learningis one
of personal choices,giving ample freedom for
exploration. The personal autonomymakes out-
of-school experiences a crucial determiner of
interest,as freedom to makedecisions can
enhanceinterest (Hanrahan,1998). Activity
orientedclassrooms canbe transformedfor the
better ifteachers arewiling toaccommodate this
need of pupils for liberty. Instead of directing
them to do exact prescription in the textbook,
teacher canenquire abouthow theywould deal
with a particular situation. This would not only
allowthe use of out-of-school experiences but
also bringstudents nearerto diverseideas that
cansupplementclassroom learning.
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Out-of-schoollearning facilitates pupils” inherent
nature of individualised way of acquiring
information. Usingout-of-school experiences in
science classroomsthus individualises
instruction.

The above discussionon the implications brings
on certainrecommendations tooptimise science
learning.Conduct of science enrichment
programmes where pupilscan implement
scientific methodunder the guidance of resource
persons willhelp createa psychological
moratorium’-an engagingand psychologically
safe chancefor learnersto experimentwith the
identity of self as scientist (Erikson, 1968).This not
onlyenhances interestbut alsogives enriching
experiences tostudents whodo nothave access
to suchexperiences. Attemptneeds to bemade to
make pupils awareof thetaskvalue (Eccles and
Wigfield,1995). Taskvalue indicates the abilityof a
task tosatisfy personal needs, whichin turn
depends on the interest,importance and utility of
the task. Establishingeducational guidance cells,
especially inrural areas can helpto develop
awareness about benefits of science thereby
nurturing interestin science.As experimental
activities are better predicators of interest in
science, pupils need more opportunities for
experimental activities and club activities.
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