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With the advent and rapid expansion in
Information and Communication Technology, the
access to highereducation is being expanded
enormouslyand fundamentally changing the
models of education. Today, with the use of
technology, educationhas becomemore learner-
centric, indvidualised,interactive and relevant to
learner’s needs, thus making ittruly alife long
learning. Higher educationcan no longer be
consideredasa campus-basededucation for
students.The arrivalof computerand later
internet has opened a much wider horizon for
education.Computers have takenover every
conceivablefield of operation today.

Computer Aided Learning (CAL) is based on the
integrative approach wherebya lectureor an
instruction is not replaced bythe computer
programme but it is introduced during the course
as alearning resource. It refersto the use of
computers to aid and support the education and
training of the students. It is pedagogy
empowered bydigital technology.Computers are
beingincreasingly employedfor classroom
instruction as also for individualisedand distance

education. Computer-Based Instruction(CBI) is
variously known as Computer Aided Learning
(CAL) in the U.K.and Computer Assisted Learning
(CAl) inthe USA. Theyboth refer to on-line direct
interactive learning experience through the
computer. Thesynonyms for CALare Internet
Based Training (IBT) orweb based Training (WBT),
Multimedia Learning, Networked Learning and
Virtual Education.

CAL s to convey vastamount information in a very
short period of time. It is a powerful method of
reinforcing concepts and topics first introduced
through the text book and discussion inthe
classroom.CAL empowers us witha powerful
tool tocomprehend complex concepts. Theuse of
computersin educationis basicallya visionas a
teaching and learning aid, besides it helps to
developcomputerliteracyamongst children.
CALhelps tomake the teaching-learning process
joyful, interesting and easy to understand through
audio-visual media. Ithas potential to improve
students’performance by promoting active
participation, maintaining attention to tasks and
enhancing problem-solving skills.



The psychological bases of using CALare that
learning could take place through hands on
activities and by providing opportunity to the
learner toconstruct her/his own knowledge
basedon one’s experiences. The students become
an equal partner inthe development of the
knowledge. It reflects the true spirit ofthe age old
saying, ‘Tell meand Iwill forget; Show meand |
might remember; But involve meand | will
understand.

Instructional Applications of
Computers

CAL perhaps provides the best opportunity to the
students for self-guidedlearning. Itis self-paced
and self-planned,with the students themselves
choosing their own paths through the web of
information encompassedby the package. It can
be done in one of the many different modes of
instruction,some of which are:

Tutorial Mode- In this mode, information is
presented insmall unitsfollowed bya question.
Thestudent’s responseis analysedby the
computer andan appropriate feedback is
provided.

Drill and Practice Mode- In this mode, the
learneris provided witha numberof graded
examples onthe concepts andprinciples learnt
earlier. Theidea is to develop proficiency and
fluencythrough doing.All the correct responses
arereinforced andthe incorrectresponses are
diagnosedand corrected.The computer
continues the drilluntil masteryis achieved by the
learner.

Inthe Simulation mode, the learneris presented
withscaled-down simulatedsituations bearing
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correspondence withthe real situations, e.g.
simulationof anoscillating pendutum,
propagation of waves, flight of an aeroplane,
occurrence ofa nuclearreaction, etc.

Inthe Discovery Mode, theinductive
approach to teachingand learning is
followed. The learrer is encouraged to
proceed through trialand error approach, i.e.
bysolving agiven problem, realising, where
and how the things went wrong, trying again
andfinally solvingthe problem.

Inthe Gaming Mode, thelearnerisengaged in
playing opposite the computeror afellow learner.
The extent of learning depends on the type of the
game.Gameson spellings,rames of places or
gereral knowledge games aresome examples.

Advantages of Computer Aided
Learning

The basic tenets of CAL offer the following
advantages overother systems of instruction.

e Scalability

Manyaspects of CAL arescalable, particularly
whenlnternet derivedtechnologies are
utilised to producea CAL package. Unlike
other educational media,a CALpackage is
digitally stored. Thus, it may be reproduced
without erroras manytimes asrequired. By
providing accessto aCAL packageovera
networkmany students may usea single
resource. Further,if the CAL packageis made
accessible via aninternet browserthen it
becomes potentially available to avery wide
populationof learnersusing alarge number
of computers.
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e Interactivity

Theimportance ofinteraction toleamingwas
eloquentlysummarised by Confuscius: “ What/
hear/forget. What /see Iremember: What /cb /
remember always” The natureof CALlends itself
toinvolvingthe studentwiththe learning
processeswithtasks requiringactionsas also
those dependent onfeedback on the action that
thestudentmayrecewe leadingtofurther
appropriate tasks.This goal-action-feedback
cyclemaybefollowed inasimpleseries of
interactivequestions, acomplex case studyor
even acomputer simulationofaclinical situation.

Automationof Assessment

Asastudent interacts witha CALexerciseitis
possibletokeep arecord ofeachinteractionon
anidentifiable log file. This provides a convenient
option to check onstudent performance by
checkingonthe correctness of responsetothe
CALexercise.Further, by building-upa profile of
howa numberof usersinteract withthe system it
ispossile to identifyweaknesses inthe CAL
exercise itself.Theautomatic logs canthus help
decrease boththe burdens on assessing
students andvalidating CAL exercises.

Information interconnectivity

The information maybe interconnected on
computers,which allowusers toclick on
highlighted text to jJump ina non-sequential
mannerto relatedinformation including
pictures, audio and video clips.

Multimedia

Theincorporation of multimedia elements
such asimages, audio and video clips in CAL
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packages provide morethan simply
enhancing theinterest ofthe Learner.
Cognitive psychologists suggest that learning
is facilitated if the student hasto undertake
activeprocessing of presented information,
“mentalroughage”. Differentindividuals learn
better in respons e todifferent media, and it
has been suggestedthat learning may be
improved by providing information in more
than one form simultaneouslysuch as
animation with sound.

Students convenience

The convenienceof the student is taken care of
in learningthrough CATexercises. Each
student receives instruction at his own pace.

Continuity

Each student responds continuouslyas she/he
receives instructions.

Rapid Feedback

Each studentreceives rapidfeedback. The
student gets has/his feedback forthe previous
content beforereaching the next level.

Divisionof Content

All units of learning are broken down into
subunitsand smallelements of learning. The
student gains mastery over thefirst subunit
before moving to the next subunit.

Standardisation of the Content

The same materialis availabletoa large
number of learners overawide geographical
area,which standardises the learning
experience wheneverthe learnerlogs on.



Serves a large population

Asingle programmecan helpthousands of
studentsto learnthe content practically located
anywhere onthe globe.

Nonverbal and Auditory

It is possible to present the content in
nonverbal and auditoryform other than the
text form.

Physical Obstacles to use of Computer
Assisted Learning

Thedevelopment of high-tech computer-
assistedlearningprogramsis labour
intensive, requiringappropriate hardware,
backup and frequent upgrading.

A dedicatedinformation technologystaff is
necessary to provide practical advice and
maintenance ofthe softwareand hardware.

Some people may beless inclinedto use
electronic resources because ofpercened
lack of computer literacy.

Thereis alack of adequate basic
infrastructurein schools.

Lack of funds for operations and
maintenance makesitdifficultto maintain
high standards of Computer Assisted
Learning.

Lackof evaluationtechniques andresults of
tools, makes it difficult to know the
effectiveness ofthe instruction.

Therearefew leamingresources for
teachersinrural areas.
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Teachers related issues

Many atime evenif teachers had beentrained in
the use of computer aided teaching, the
integration of ICT in the teaching/learning
processis not sustainable.Some common
reasons could be:

e teacheroverloadas theyhave toprepare the
programs for ComputerAssisted Learning,

e lack of incentivesand motivation for the
teachers,

¢ shortage oftrained teachers,

¢ non-availabilityof latest Technology Hardware
and basic Infrastructure and

e non-awailabilityof propertechnical assistance.
Findings of the Research

The researchesregarding use of CALsupport the
following:

e The useof CALas asupplement to
conventional instruction produces higher
achievement thanthe use of conventional
instruction alone.

e Researchis inconclusiveregarding the
comparative effectiveness of conventional
instruction vis a vis CAL.

¢ Computer-basededucation (CALand other
computer applications) produce higher
achievement thanconventionalinstruction
alone.

e Useof wordprocessors bythe students
faciltates developmentof wriingskills leading
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to higher-qualitywritten work as compared to
other methods employed for improving writing
skills (paper and pencil, conventional
typewriters).

Students learn material faster withCAL than
with conventionalinstruction alone.

Students retainwhat theyhave learnedbetter with
CALthanwith conventionalinstruction alone.

Theuseof CAL leads tomore postive attitudes
toward computers,course content,quality of
instruction,schoolin general,and self-as-learrer
than the useof conventionalinstruction alone.

The use of CALis associated with other
beneficial outcomes, includinggreater internal
locus of control,school attendance,
motivation/time-on-task,and student-student
cooperation and collaborationthan the use of
conventionalinstruction alone.

CALis morebeneficial for younger students
thanolder ones.

CAL is more beneficial with lower-achieving
students than with higher-achieving ones.

Economically disadvantagedstudents benefit
more from CALthan students from higher
socio-economic backgrounds.
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e CALis moreeffective forteaching lower-
cognitive material than higher-cognitive
material.

e Most handicappedstudents, including learning
disabled mentally retarded, hearing impaired,
emotionally disturbed,andlanguage
disordered,achieve athigher levelswith CAL
than with conventional instruction alone.

e There areno significant differencesin the
effectiveness of CALasfar as gender of
leamersis concemed.

e Students’ fondnessfor CAlLactivities centres
on the immediate, objective, and positive
feedback provided bythese activities.

e CAlactivities appear tobeatleast as
cost-effective as — and sometimes more cost-
effectivethan— otherinstructional methods,
suchas teacher-directedinstructionand
tutoring.

Most programmes of computer-based instruction
evaluated inthe pasthave produced positive effects
on student learningand attitudes. Further
programmes for developingand implementing
computer-basedinstructionshouldtherefore be
encouraged.



