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Abstract—In a classroom, the emphasis is on the students' own
learning. Efforts to improve the quality of learning experiences
for students have long been a focus of educational theory and
practice. The ongoing interest among educators to understand
the elements, processes, and contexts that contribute to learning
has led to the development of several learning theories. Teaching
and learning practices have continuously evolved in response to
the application of prominent theories of learning. There is an
astounding pattern to the research done on youth. These results
show that kids remember 20% of what they hear, 40% of what
they see and hear, and 75% of what they do and see. That's why
it's so important to use modern educational technologies to teach
people. They provide students with an immersive, real-world
learning experience by integrating various information and
communication technologies (ICTs), such as the internet, video,
audio, graphics, text, photos, etc. The purpose of this study is to
examine the current state of affairs with the goal of identifying
the opportunities and limitations of using ICT in the teaching
profession.
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. INTRODUCTION

Theprocessofteachingandlearningandcreationofknowledge
is carried on from the very first day of humanhistory. As the
body of knowledge grew bigger and biggerwith varied
dimensions the process of teaching and
learningbecameformalandsystematic.Needformethodsandstrat
egies to enhance the quality of learning originated.
Overcenturies educators have been concerned with the issue
ofincreasingtheefficiencyoflearningexperience.

Globalization and technological change - processes
thathave accelerated in tandem over the past fifteen years —
havecreatedanewglobaleconomy*“‘poweredbytechnology,fuelle
d by information and driven by knowledge” [1].
Theemergenceofthisnewglobaleconomyhasseriousimplication
sforthenatureandpurposeofeducationalinstitutions.  As  the
access to information continues to
growexponentially,schoolscannotremainmerevenuesforthetra

nsmissionofaprescribedsetofinformationfromteachertostudentov
era fixedperiod oftime. Rather, schoolsmustpromote the
acquisition of knowledge and skills that
makepossiblecontinuouslearningoverlifetime[2].
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When used appropriately, different ICTs are said to
helpexpandaccesstoeducation,strengthentherelevanceofedu
cationtotheincreasinglydigitalworkplace,andraiseeducationa
I quality by, among others, helping make
teachingandlearningintoanengaging,activeprocessconnected
toreallife. However, the experience of introducing different
ICTs
intheclassroomandothereducationalsettingsallovertheworld
over the past several decades suggests that the full
realizationof the potential educational benefits of ICT is not
automatic.The effective integration of ICTs into the
educational
systemisacomplex,multifacetedprocessthatinvolvesnotjustte
chnology — indeed, given enough initial capital getting
thetechnologyistheeasiestpart—
butalsocurriculumandpedagogy, institutional readiness,
teacher competencies, andlongtermfinancing,amongothers.

1. BACKGROUND

WiththeadventoflC TsthedefinitionofTeaching-
Learningischanged.|CThasthepotentialtoenhanceinformatio
n distribution, learning, teaching and managing
ofeducational services and make them affordable and
availableanytime,anywhere.Soeducationalinstitutionsshoul
dprofoundly revise present teaching practices and resources
tocreate more effective learning environments and improve
life-longlearningskillsandhabitsintheirstudents.
ICTsareresourceful and powerful tools that can help in this
purposeand should therefore be present in every
educational place.The OLPC (One Laptop per Child)
program developed
byJohnNegroponte,aresearcherinMIT,USAmaybeaglowing
exampleinthisrespect.

Theneedandurgencyfordevelopingtechnologicalliteracy,al
though not a new idea, emerged with greater emphasis in
theearly1980’s. Withthisincreasingawarenessandinterest,tech
nology quickly was recognized as a powerful vehicle
forofferingeducatorsinnovativewaystoenhancestudentlearni
ng.Intheearlyl1990’sthelnternationalSocietyforTechnology
in Education, ISTE established standards
definingtechnologicalliteracyforteachereducation. ThelSTEs
tandards recommend that all teachers should be prepared
inthefollowingareas:
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A. BasicComputer/TechnologyOperationsandConcepts:

Teachers should use computer systems to access,
generateand manipulate data; and to publish results. They
should
alsoevaluateperformanceofbothhardwareandsoftwarecompone
ntsofcomputersystemsandapplybasictroubleshootingstrategies
asneeded.

B. PersonalandProfessionalUseofTechnology

Teachersshouldapplytoolsforenhancingtheirownprofession
algrowthandproductivity. Theyshouldusetechnologyincommu
nicating,collaborating,conductingresearch,andsolvingproblem
s.Inaddition,theywillplanandparticipate in activities that
encourage lifelong learning andwill promote equitable, ethical
and legal uses of computertechnologyresources.

C. ApplicationofTechnologyininstruction

Teachers should apply computers and related
technologiesto support in their grade level and subject areas.
They mustplan and deliver instructional units that integrate a
variety ofsoftware, application, and learning tools. Lessons
developedmust reflect effective grouping and assessment
strategies fordiversepopulations.

This paper is intended to help policymakers in
developingcountries define a framework for the appropriate
and effectiveuse of ICTs in their educational systems by first
providing abrief overview of the trends of modern education
and the
useoflCT.Second,itaddressesthefourbroadissuesintheuseofiC
Tsineducation—
effectiveness,cost,equity,andsustainability. Thepaperconcludes
withrecommendationsthat ~ policymakers in  developing
countries may reckon
withwhenmakingdecisionsabouttheintegrationoflC Tsineducat
ion.

I11. ICTSANDTEACHINGLEARNING

ThelCTsstandforinformationandcommunicationtechnologi
esandaredefinedasa“diversesetoftechnologicaltoolsandresourc
esusedtocommunicate,andtocreate,disseminate,storeandmana
geinformation.[3] Thesetechnologiesincludecomputers,thelnte
rnet,broadcastingtechnologies(radioandtelevision),andtelepho

ny.

Teaching-learning process is a means through which
theteacher, the learner, the curriculum and other variables
areorganized in a systematic manner to attain pre-
determinedgoalsandobjectives.Structureofastandardteaching-
learningprocessincludes:

A. Teacherasindependentvariable

Theteacherplanstheroleofanindependentvariable.Students
are dependent on him in the teaching process. Theteacher
does the planning, organizing, leading and controllingof
teaching for bringing about behavioural changes in
thestudents. He is free to perform various activities for
providinglearningexperiencestostudents.

B. Studentasthedependentvariable

The student is required to act according to the planning
andorganization of the teacher. Teaching activities of the
teacherinfluencethestudent’slearning.

C. Contentandthestrategyofpresentationasinterveningvar
iables

The intervening variables lead to interaction between
theteachers and the students. The content determines the
mode ofpresentation-telling,showinganddoingetc.

ICT is used worldwide to facilitate the teaching
learningprocess but it can no way replace the traditional
system ofteaching learning. The teaching-learning activities
which arevaried and complex have to be harmonized. So it is
veryimportant for an ideal and updated professional teacher
tointegrate effectively all the wvarious elements of the
teaching-
learningsituationandmoreimportantlytheseshouldbebroughtint
oanintelligiblewhole[4].

IV. THEORETICAL FRAMEWORKFORINTEGRATINGICTIN
EDUCATION

ThemainconsiderationinlCT-basededucationistheimproved
and quality learning. There are many theories thatlead the
scientists and  educationists in  developing ICT-
basedteaching/learning/trainingsystem. Thetheoryofneuralnet
workorlearninginhumanbrainisoneofthemostprominentoneint
hisregard.Accordingtothistheory,learning is the neuro-
biological process and it takes place inthe brain. It works
through genetically set neuronal
networks. Termsoftheneuralnetworkshouldbeclarifiedbeforekn
owing how learning occurs in the human brain and wherethe

scopes of improvement lie. The components of
humanbrainare:
1.Neuron: Basic unit of brain. Human brain

contains1010(tenthousandmillion)neurons,eachofthemarecon
nectedtol04others.

2. Dendrites: Act as input channel through which
allinputstoneuronarrive.Each&everyinputchannelisassigneda
weight.Iftotal weightofallinputsexceeds
acertainthresholdvalue,thenthecellisfiredanditproducesanoutp
utonaxonchannel.

3.Axon: Act as output channel of neuron.
Electricallyactive filaments that produce a voltage pulse
called actionpotentials(lastsabout1millisecond).

4.Synapse: Axon terminates in a
contactcalledsynapse.

specialized

Whenaxonhitsynapsewithactionpotential ,synapsereleases
chemicals (neurotransmitters) across the gap. Thesechemicals
diffuse across the gap and chemically activate
gatesonthedendriteswhich,whenopen,allowchargedionstoflow.
The more gates on the dendrite open, the more ions will
flowandmorelearningwillbeachieved. ltmeansthatifthenumbero
finputscanbeincreased,thelearningwillbehigher.
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WeknowthatICT-
basededucationgivesalearnermoreopportunities to assimilate
the concept through auditory andvisual memory of human
brain. So in ICT-based education,the number of inputs will be
higher than the traditional
one.Thus,itprovidesbetteroutputaswell.

Dendsites

Fig 1:Neuralnetworkinhumanbrain

V. TRENDS OF MODERN EDUCATION AND THE USE OF

ICTTechnologicaldevelopments(figure2)inlCTarevery
rapidandalsobecomeobsoleterequiringnewskillsand
knowledgetobemasteredfrequently.Adaptationisonlypossible
whenbasedonasoundunderstandingoftheprinciples and
concept of ICT. Keeping in pace  with
thesetechnologicaldevelopmentandthechangingcompetenciesr
equiredforboththestudentsandtheirteachers.Shiftingfromtraditi
onallearningtolCT-basedlearningisbadlyneeded.

Wherewe will be

(Growthisexponential)

Change

Wearenow here

»
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AdventoﬂjigitaITechnology

Fig2:Technologicaldevelopment overtime

How many times
powerfulwilll Tbeby2037?
oOnemilliontimes
oTenmilliontimes
oOnehundredmilliontimes
oOnebilliontimes

more By2037,technologywill
be230(onebillion)times

morepowerfulthantoday.

“The potential events of the coming decade are likely to
surpass those of all of human history put together. - Bill
Gates is the current chairman and chief software architect of
Microsoft. Education in developing nations might be made
more accessible, relevant, and high-quality with the use of
information and communication technologies. So, it may be a
way for them to level the playing field. Information and
communication technologies have opened up previously
unimaginable avenues for improvement in educational
institutions, policymaking, and the economic prospects of the
poor and middle class in emerging nations. Isolation is a
major problem for the impoverished and many other people
in the world's poorest nations. A lessening of that feeling of
isolation and an expansion of access to information in ways
that were previously unthinkable are both promised by the
new communications technology [5]. Technology in the
service of information and communication has the ability to
greatly expand access to formal and informal education for
underprivileged communities, including those living in
remote areas, members of historically marginalised groups
(such as women and girls, people with disabilities, and ethnic
minorities), and those who are unable to attend classes on
campus due to financial or time restrictions. With the help of
ICTs, learning may take place at any time and in any place.
Transcendence of physical space and time is a hallmark of
information and communication technologies. Asynchronous
learning, in which there is a delay between the transmission
of information and its receipt by students, is made feasible by
ICTs. One example is the accessibility of online course
materials, which are available at all times. There is no longer
any need for the teacher and all students to be present in the
same physical place when educational programming is
delivered via ICT (e.g., educational radio or television).
Additionally, synchronous learning is made possible by
certain forms of ICTs, including teleconferencing technology,
which allow for several learners to receive instruction at the
same time, regardless of their physical location. Electronic
means of communication facilitate the use of distant
educational materials. Printed books and other tangible
media held in libraries (and accessible in restricted numbers)
are no longer the exclusive means of instruction and learning.
A limitless number of individuals, at any time of day or night,
may now access an abundance of educational resources
across a wide range of subjects and media types thanks to the
Internet and the World Wide Web. The importance of this
cannot be overstated for several schools in poor nations, and
even
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some in developed countries, that have limited and
outdatedlibraryresources.|CTsalsofacilitateaccesstoresourcep
ersons—
experts,researchers,professionals,businessleaders,andpeers—
allovertheworld.

ICTs prepare individuals for the workplace. ICTs
enhancethestudentslearningandmakethemadjustintheirjobplac
es.0OneofthemostcommonlycitedreasonsforusinglCTsintheclas
sroom has been to better prepare the current generation
ofstudents for a workplace where ICTs, particularly
computers,the Internet and related technologies, are becoming
more andmore ubiquitous. Technological literacy, or the
ability to uselCTs effectively and efficiently, is thus seen as
representing acompetitive edge in an increasingly globalizing
job market.Technological literacy, however, is not the only
skill well-paying job in the new global economy will require?
EnGaugeof the North Central Regional Educational
Laboratory
(U.S.)hasidentifiedwhatitcalls*“2 IstCenturySkills,”whichinclu
des digital age literacy (consisting of functional
literacy,visualliteracy,scientificliteracy,technologicalliteracy,i
nformation literacy, cultural literacy, and global
awareness),inventivethinking,higher-
orderthinkingandsoundreasoning,effectivecommunication,and
highproductivity[6]

ICTsimprovethequalityofeducation.Improvingthequalityofe
ducationandtrainingisacriticalissue,particularlyat a time of
educational expansion. ICTs can enhance thequality of
education in several ways; by increasing learnermotivation
and engagement, by facilitating the acquisition
ofbasicskills,andbyenhancingteachertraining[7].

ICTs such as videos, television and multimedia
computersoftwarethatcombinetext,sound,andcolourful,movin
gimagescanbeusedtoprovidechallengingandauthenticcontent
that will engage the student in the learning processand also
provide the opportunity to connect with real
peopleandtoparticipateinrealworldevents.

The transmission of basic skills and concepts that are
thefoundationofhigherorderthinkingskillsandcreativitycanbefa
cilitatedbylCTsthroughdrillandpractice.

ICTs have also been used to improve the quality of
teachertraining.Forexample,institutionsliketheCyberTeacherT
raining Centre (CTTC) in South Korea are taking
advantageofthelnternettoprovidebetterteacherprofessionaldev
elopmentopportunitiestoin-serviceteachers. Thegovernment-
funded CTTC, established in 1997, offers self-directed,self-
pacedWeb-
basedcoursesforprimaryandsecondaryschoolteachers.Coursesi
nclude“ComputersinthelnformationSociety,”“EducationRefor
m,”and ‘FutureSocietyandEducation.”Onlinetutorialsarealsoof
fered,withsomecoursesrequiringoccasionalface-to-
facemeetings.[8]

ICTs transform learning environment into learner
centered.Researchhas  shownthattheappropriateuse ofICTs
cancatalyzetheparadigmaticshiftinbothcontentandpedagogy

that is at the heart of education reform in the 21st century
[9].Ifdesignedandimplementedproperly,ICT-
supportededucation can promote the acquisition of the
knowledge
andskillsthatwillempowerstudentsforlifelonglearning.

When used appropriately. ICTs — especially computers
andInternettechnologies—
enablenewwaysofteachingandlearning rather than simply
allow teachers and students to dowhat they have done before
in a better way. These new waysof teaching and learning are
underpinned by constructivisttheories oflearning and
constitute a shiftfrom a teacher-centeredpedagogy-
initsworstformcharacterizedbymemorizationandrotelearning—
toonethatislearner-centered.

V1. ISSUES IN THE USE OF ICTS IN
EbucATIONEffectiveness,cost,equity,andsustainabilityarefo

ur
intertwined issues which must be addressed when
consideringtheoverallimpactoftheuseoflCTsineducation.

A. DoesICT-enhancedlearningeffectivelywork?

TheeducationaleffectivenessoflCTsdependsonhowtheyare
used and for what purpose. And like any other
educationaltool or mode of educational delivery, ICTs do not
work foreveryone,everywhereinthesameway.

Inhighereducationandadulttraining,thereissomeevidence
that educational opportunities are being opened toindividuals
and groups who are constrained from
attendingtraditionaluniversities.Eachofthellso-calledmega-
universities, the biggest and most well-established open
anddistance institutions in the world (which include the
OpenUniversityoftheUnitedKingdom,thelndiraGandhiNation
alOpenUniversityofindia,andtheChinaTVUniversitySystem,
among others) has an annual enrollment of more than100,000,
and together they  serve approximately 2.8
million.Comparethatwiththel4millioncombinedenrollmentsof
the3,500collegesanduniversitiesintheUnitedStates[10].

Incontrast,assessmentsoftheuseofcomputers,thelnternet and
related technologies for distance learning
havebeenequivocal.Russel,inhiscomprehensivereviewofresear
ch,claimsthatthereis“nosignificantdifferences”between the
test scores of learners taking ICT-based
distancelearningcoursesandthosereceivingface-to-
faceinstruction[11]

B. Howmuchdoesitcost?

AcommonmistakeinestimatingthecostofaparticularlCT
educational application is to focus too much on
initialfixedcosts—
purchaseofequipment,constructionorretrofitting of physical
facilities, initial materials
production,andthelike.Butstudiesoftheuseofcomputersinclassr
ooms,forexample,showthatinstallationofhardwareandretrofittin
gofphysicalfacilitiesaccountforonlybetween40%to60%oftheful
Icostofusingthecomputersovertheir
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lifetime, or its total cost of ownership.[12] In fact, while
atfirst glance it may seem that the initial purchase of
hardwareandsoftwareisthecostliestpartoftheprocess,thebulkoft
hetotal cost of ownership is spread out over time, with
annualmaintenanceandsupportcosts(knownasvariableorrecurr
entcosts) constituting between 30% to 50% of the total cost
ofhardware and software. The cost of professional
development,anothervariablecost,alsoaccumulatesovertime.

C. IsthereequityofaccesstolCTsineducation?

The introduction of ICTs in education, when done
withoutcareful deliberation, can result in the further
marginalizationof those who are already underserved and/or
disadvantaged.Forexample,womenhavelessaccesstolCTsandfe
weropportunitiesforlCT-
relatedtrainingcomparedtomenbecause of illiteracy and lack
of education, lack of time, lackof mobility, and poverty.[13]
Boys are more likely than girlsto have access to computers in
school and at home.[14]
Notsurprisingly,boystendtoenjoyworkingwithcomputersmoret
han girls.[14] As the American Association of
UniversityWomenreports, “Girlshavenarrowedsomesignificant
gendergaps,buttechnologyisnowthenew ‘boys’club’inournatio
n’spublicschool. Whileboysprogramandproblemsolvewithcom
puters,girlsusecomputers forwordprocessing.”[15].

D. ArelCT-enhancededucationalprojectssustainable?

Oneaspectofdevelopmentprogramsthatisoftenneglected is
sustainability. The long history of developmentaid has shown
that too many projects and programs start witha bang but all
too soon fade out with a whimper, to be
quicklyforgotten. ThisistrueformanylCT-
basededucationalprojectsaswell.Inmanyinstances,theseproject
sareinitiatedby third party donors — such as international aid
agencies orcorporations — and not enough attention is paid to
establishingamechanismbywhichtheeducationalinstitutionorco
mmunity involved can pursue the project on its own or
inpartnership with other stakeholders after the initiating
donorexits.Butcostandfinancingarenottheonlybarrierstosustain
ability. According to Cisler, the sustainability of ICT-
enabledprogramshasfourcomponents:social,political ,technolo
gical,andeconomic.[16].

e  Economicsustainabilityreferstotheabilityofaschool
and community  to finance an ICT-enabled
programoverthelongterm.

o Socialsustainabilityisafunctionofcommunityinvolve
ment. Theschooldoesnotexistinavacuum.Innovationcanhappen
onlywhenallthosewhowillbeaffected by it, whether directly or
indirectly, know
exactlywhysuchaninnovationisbeingintroduced,whattheimplic
ations are on their lives, and what part they can play
inensuring its success. ICT-enabled programs ultimately
servetheneedsofthecommunity.

o Political sustainability refers to issues of policy
andleadership. One of the biggest threats to ICT-enabled
projectsisresistancetochange.If, forinstance,teachersrefusetous
e

ICTsintheirclassrooms,thenuseofl CTscanhardlytakeoff,muchl
essbesustainedoverthelongterm.

» Technologicalsustainabilityinvolveschoosingtechnol
ogy that will be effective over the long term. In
arapidlychangingtechnologyenvironment,thisbecomesaparticu
larly tricky issue as planners must contend with thethreat of
technological obsolescence. At the same time, thereis the
tendency to acquire only the latest technologies (whichis
understandable in part because these are the models
whichvendors are likely to push aggressively) generally,
however,planners should go with tried and tested systems;
stabilityissuesplaguemanyofthelatesttechnologies.

VII. RECOMMENDATIONS

A rigorous analysis of the present state of the
educationalsystem.ICT-
basedinterventionsmusttakeintoaccountcurrent institutional
practices and arrangements.
Specifically,driversandbarrierstol CTuseneedtobeidentified,in
cludingthoserelatedtocurriculumandpedagogy,infrastructure,c
apacitybuilding,languageandcontent,andfinancing.

The specification of educational goals at different
educationand training levels as levels as well the different
modalities
ofuseofl CTsthatcanbestbeemployedinpursuitofthesegoals. This
requiresofthepolicymakeranunderstandingofthepotentials ~ of
different ICTs when applied in different contextsfor different
purposes, and an awareness of priority
educationneedsandfinancialandhumanresourcecapacityandcon
straintswithinthecountryorlocality,aswellasbestpractices
around the world and how these practices
beadaptedforspecificcountryrequirements.

can

ThepilotingofthechosenICT-
basedmodel.Eventhebestdesigned models or those that have
already been proven towork in other context need to be tested
on a small scale.
Suchpilotsareessentialtoidentify,andcorrect,potentialglitchesin
instructional  design, implement ability, effectiveness,
andthelike.

The specification of existing sources of financing and
thedevelopmentofstrategiesforgeneratingfinancialresourcestos
upportiCToverthelongterm.

Development of an ICT based Curriculum that is
helpfulfor keeping in pace with technological development
and thechanging competencies required by the students as
well as theteachers.

VIII. CONCLUSION

This is the age of technology. Everyone and

everythingseemstohavesomethingtodowithcomputersandcom
munications.  Our  future  generation is  already
showingsignsofbecomingtotallycomputerandtechnologydepen
dent.Itisafactthatovertheyears,educationhasbecomeincreasingl
ycomplex,withmoreandmoreinformationcommunicatedtothest
udent.Inthisenvironmentitis
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important for students to have an interesting, interactive
andexperimentalmodeofinstructionthatwillmakelearningenjoy
ableandeasy.|CThasededucationisdefinitelythedirectiontowar
dswhichthewholeworldisprogressing.

ICT use in the classroom in developing countries is still
inits fancy. Its overall effectiveness needs to be enhanced
bybettersoftwareandhardwareaswellasgreatlyincreasedavailab
ility of each. The rate at which ICTs will be used
toenhanceeducation,inTVE,scienceandinotherfields,depends
mainlyuponstateandnationalmonetarycommitment,followedb
ythewillingnessofindividualinstitutions to provide good in —
service programs. Thoughthere is no one formula for
determining the optimal level ofICT integration in the
educational system, creative teachers atall levels of education
have always found ways to
incorporateinnovativeteachingaidsandstrategiesintheirclasses.
However, ICTs should be used currently in conjunction
withwellplannedclassroomteaching.
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