FEDERAL UNIVERSITY IIF TECH
NOLOGY, MINN
SCHOOL OF SCIENCE AND TECHNOLOGY EIIIIG:TION {

=/
IINﬁITWER A

HEME

ENHANCING SCIENCE AND TECHNOLOGY EDUCATION
IN A DWINDLING ECONOMY

Scanned with CamScanner



-‘_—‘_—_—#/-’(4 g a October, 01
wnference O’khl"ll’k‘fﬂ(f U"(; ,ff'l O‘W l'Au(UUUl' {”'E} FUT, Minn
Clﬂ, n
rrea a 2 7

i ! IES IN
F M 'I'LR-BASED ll\Sl I{U e ; l ' l ’

3
V.
' ‘Salamatu, L. & "Musa, V.
'Korok . 'Amina, J. Y., "Hauwa, S., ‘ ug

"}:?‘r%:;):rlt;nlc):;lsof gcicncc Education, S‘EPO{I)I oll~ ()S;)I’cr':;;!nzr;d I'\lni:;c)rng tzt:lgcy
D ion, Federal University of Technology, y . e

: IL(;l:’c::li::‘inary Studics, Ibrahim Badamasi Babangida University

School® Lapai, Niger State

: inna.cdu.ng
E-mail: muskrk@ymai or m.koroka@futminna cdu.ng

Abstract
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'll'llllc usc of Information and Communication Technology (ICT) has become an mtcgral Paﬂ of education
globally. This {s because, ICT enhances the ability of each lcumgr tobcableto gqncfdl;b.(x)c]ccsls, ft_ldopl ;nd
apply knowledge and information to solve a complex Icamning problem (Ajayi, ). Information
Communication Technology (ICT) is scen as a major tool that have a_rcvgluuo_nﬂl'y impact on how we scc
the whole world and how we live in it. Therefore, developing countrics like ngcna. need to borrow a leaf
from the developed ones like United States and adopt the current global trend in the use of ICT for
instruction particularly at University level so as to stop producing "analogue graduates" who cannot fit
into the practice of modem technology. On teacher education, Karcem (2003) asserted that ICT facilities
could cnable tcachers assume role of guidance and counsecllors in assisting students in acquiring the
nccessary skills and utilizing them in various form for national development, Onc of the ways the ICT
facilities could be used to achieve the above objective is in form of Computer Assisted Instruction (CAI.

Computer Assisted Instruction (CAl) is an interactive instructional technique whereby a computer s used
to present the instructional material and monitor the lcarning that takes place. Computer Assisted
Instruction (CAI) has been found to enhance students' performance than the conventional instructional
mct!mod ( Karpcr.. Robinson, & Casa(}o-Kchoc, 2005). Ifeakor (2005) also reported that Computer
Assisted Instructional Package had a significant effcct on students' cognitive achicvement in Chemistry.

Compulgr Assisgcd lnstructio_nnl Package is reported to be more effective when used on students in a
cooperative sctting than on individualized sctting (Mudasiru & Adedcji, 2010). Okoye (2012) also
ch;)r;czlzl(};g; )studcnlg la:[ﬁ:l us;}rjg CAlrpcrformcd signiﬁcanlly better than those taught conventionally.
alu examined the effects of CAl on chemi . i o >
chemical boding and resoned . Istry students understanding of the concept of

, 1 mprovement in their leve] of understanding of the conce t when CAl
was uscd as an instructional strategy. Mills (2001) revealed thay CAI was fOind 10 be vcryl;cffcclivc &

f}:zsirré?‘g;:ucci‘;:‘i’l5:]’“(‘;8)' and improves sludcpts' lcaming outcome significantly. Ifcakor (2005) on
achicvement in Cilcmis g_y nnfi Eﬂ‘ccls of commcrcml'ly produced CAIl on secondary school students'
cr result revealed g significant improvement onstheir wehimve i and

interest in chemistry. Also, Tabassum (2 investips
ncadcmicachicvcmcnmndrcponcd anim(p? o) R i Stleets fof CAl on science students

ovement in thejr performan
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ducation Zone of Anambra Statc.
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of the control %rqup that was laught without CA| Ramatu (2014) examined the cffects of Computer
gisted lnstm.lm;\ on ?clxcncq students' achicvement and retention ,.]dn,u .;ncc‘l-ll'.;ll he experimenta
‘studcms performec ng{uﬁ&'m!l;{ better than the control f'rOUpuSi-n::l?ul college students taught
jstics usINg lecture-plus-CAl obtained higher averapes onbn1id!ﬁn‘ and f{;nl cxams than studenls
(aught using lecture mc(h-od only (Basturk, 2005) Chien-hsun (200‘6) :‘:lm Co;jduacd a study on the
cffects of Conl]plt]llcr Assisted Concept Mapping on learmung of social studies and reported a high
ngmmnn'cg of the expenimental group students than they control group c-oumcrpnn_'.. Students taught
using traditional instruction combined with the usc of computer p'crfcrmcd significantly better than
Smdd?c“.\‘l.:iug} ‘Cu/s\llngslrz;?li‘rl';ml lll}Slmlclion In a college setting (Akour, 2006). Based on several studics
clional stratey =
O fional instruction (Mudasiru & Adedep010) oo P 19 0% T €IS e 8

However, rescarchers have shown that more studies need to be conducted on the use of Computer
Assisted Instructional package in Nigerian education system. This will help broaden the existing
indigenous literature on the use of CAl as an effective classroom instructional strategy. In conclusion, the
use of Computer Assisted Instructional package for classroom instruction will play a pivotal role most
especially in the eraof dwindling cconomy.

Objectives

The specific objectives of this paper are:

1. to c.xplam.lhc concepl of Information and Communication Technology (ICT) and its role in
classroom instruction

2 " to discu_ss on the meaning and types of Computer-Based Instructional Strategics in Classroom
Instruction

. . . . . ,. /

3. to mscgss onthe meaning, types, importance, merits and demerits of Computer Assisted Instruction
(CAl)inClassroom Instruction

4. todiscuss the role of Computer-based Instructional Strategy in classreom in an era of dwindling
economy

Information and Communication Technology (ICT)

Information and Communication Technology (ICT) can be referred to a3 a cornputer bascd instrument
used for processing the information and communication strategics of an orgamzation. It consist of
computer hardware and software, the internet and many other devices such as audio, video, camera,
photography ctc that converts information, sound, motion and images into common digital forms (Yusul
& Onasanya, 2004). On the other hand, it involves an clectronic application of the process of computing
information in form of communication, telccommunication and satellite technology (Yusuf, 2005).
Rahman (2002) refers to Information Technology (IT) as component of Information and Communication
Technology (ICT) which is used for creating, processing, storing, retnieving and transmutting data and
information. This process includes teleccommunication, satellite technologies, clectncal and electronic
computation which allows theusersto communicate and mamupulate information electronucally.

In classroom situation, Information and Communication Technology (ICT) can be referred to as a

computer based instrument used for planning a lesson and all the strategies of delivening or imparting the
planned lesson to the students as well as assessing the students. ICT can help improve students’
understanding of the topic which may betoo difficult or too abstract tothem. It canbe used by teachers to
teach effectively some topi ast, too dangerous or 1oo expensive to

cal areas which might betoo slow, too ! ‘ ‘
teach in the school laboratorics (Sani, 2011). Three major roles played by ICT as spelt out in Nigerian
curriculum are; lcarning about ICT, learning with ICT

and learmning through [CT (Sany, 2011)
hen ICT becomes the subject oran arca of study for the leamers. In
this casc. the learners' study is manly centered on the composition, structure and functions of ICT.
1L Lt'nmin." with ICT: This is concemed with the use of ICT as a medium of facilitating classroom
g -

instruction irrespective of course of study OY‘OP‘F"“ RIS _ '
iii. Learning through ICT: This is concerncd with the integration of ICT as an cssential tool or

component of a course of study such that teaching and learming of that course without thcusc of ICT

becomes relatively incffective of impossible.

I Learningabout ICT: Thisisw
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hen ICT1s ,ccndSﬂ':'_ s 1n this casec i
The learner e Cxposed 1\,

Liverpool (2002) classil
They are; ICT as a subject, as
organization and management 0
ICT as a subject: This1s W

~ " cducation : .
uch as "Computer i . major aim of becomin

E‘:rl:pg;;(:m:;uzturc and functions of compuler with the maj bc“’”‘m& Conpys,,
literates. ; ICT is used as a tool for conductin,

tool; This 1s when 1&-J . SCUNY resey,

b. ICTasan assisting Orcl:)l:l:lgfa collection, data analysis, documentation, communication g, i

carrying out an assignm is is when ICT is used by the teachers as zn i’”ﬂvmipr_.

of Instruction: ('Jﬂll e
strategry for meaningful teaching an carning
insuu%{ion (CAI)in form of simulation, tutorials, :

d manageme

d.  ICT asatool for school organization an
and kecping the school records suf:h as; staff and students
record of school fees, communication ¢{c.

o take place. it can be used as computer s
drills and practice ctc. e
t: This is when ICT isused in —
personal records, examination record,
u

c. ICT as a medium

ssroom Instruction
les of ICT toteachers during classroomas follows:

Teachers can use Information and Communication Technology in form of Computer.fiys.
Instruction (CBI) softwarcas an aid to interact witha group ora large number of students at a jjp.

This will minimize the problemof \eachers' scarcity in certainarcas of specialization.
iency and productivity. It can also enable the teachers

i It saves time and increases teacher’s cfficiency [ (
selfevaluate themselves and remain updated with the current trends in educational scctor,

It cnables the students to study indcpendently and at their individual ability levels and pace,
It increases students’ easiest means of accessing the updated, dynamic, factual and brozde

N educational information and educational opportunitics.
It makes teaching and leaming more qualitative, faster, cheaper and accessible for al] t-e

stakeholders in educational sector.

Rolesof ICT asanaid to teachers during Cla
Shehu (2006) and Sani (201 1) highlighted the ro

il

Computer-Based Education (CBE)
Usc of computer as an instructional strategy in education is named in many di !

: ! y different ways such o
(%J/r\nfulgoltmstod Instruction (CAI), Computer Aided Instruction (CAI), Computer Assistczl Learmng
| lnslrm):'tion '(“gl‘_:“l;’ CB‘““’ Edl:.caum (CBE), Computer Based Instruction (CBI), Computer Enriched

s alic mdozpl‘cfiléﬂa;‘ﬂogc_?r;?ﬂmw? (CM[){ cte. With the discovery of intemet faciliies,
Instruction (WBI) amongst others ning (WBT), Web Based Learning (WBL), and Web Bzsed

Computer-Based Educati

used lEordcscribing Comp::‘a(rflfr? :lml] gompl'“u'ﬂa.sw Instruction (CBI) are the commonest L

reterstio wirrually g b o cduF::a ‘-jx cdoronented instructional strategies. This instructional stratcsy
tonal strategics or educational settings that involves the use of
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Fomputcn\ssistcd Instruction (CAD
l;hlds sumply referred to as a sclf-leamin
students with programmed i
_ nstructiona]
technique whereby a com i oo Herial |
y ) puter is us > By implica; i - ive instrictCr
takes place (Egunjoby. 2002) Comptzll;? Present the msu“g“lgzglon, CA_I is an interactive mﬂm-}:[‘,
presented on a computer CAI therefor _Aislslcd Instruction 1S almmuml am.j mom’lgr the |,_-;m-.1-",-_"~"‘”
improve instruction. & refers 1o € use of lth(::(r)ercrs L 0;“',';,’;"!',".'}:
mputer as a tool to facihitic =

g lechnique . -
s, oy oflline/online, involving interaction o the
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Way's (:‘om'{):s!clr /\’slsls:cd Instruction could be used for Classroom Instruction
uter Assisted Instruction (CAl) ¢a ' A

e heways Inclodes ) can be used in classroom for effective instruction in many ‘f'“"s'
Drill-and-practice: .

Dnlland pract r . ,
skills that have prev practice provide opportunitics for students to repeatedly practice the

1ously et

Discovery: Discove n) been presented and that further practice is necessary for mastery.

content arca and Charl)l,cnp v‘:'m:]; l,‘ |p rovides a large database of information specific to a coursc or
g¢s the leamer to analyze, compare, infer and cvaluate based on their

‘J

explorations of the data.
~ Games: Gamessoft ,
3 b the compu::)r - warc oflen creates a contest to achieve the highest scorc and cither beat others or
Problem Solving: Thi ; ) . .
4. sur;cg;cs, olving: This approach helps children develop specific problem solving skills and

s, Simulation: Simulation sof\warc can provide - , _
' t
expense of real life o its risks. P an approximation of reality that does not require (he

6. ’l\}torinl: Tutorial “Cli"i‘y iHC_ludcs both the presentation of information and its extension into
difTerent forms of work, including drill and practice, games and simulation.

Uses of Computer Assisted Instruction (CAI) in Classroom Instruction

Teachers should review the developed computer program to understand the context of the lessons,
determine which part of the program can lead to meaningful leaming and can satisfy the needs of their
students and how they may enhance instruction to be students-centered. They may use the following
questions as guide while reviewing:
Can this program supplement the lesson, give basic skills practice, or be used as an cducational
reward for students?
Is the matcrial presented so that students will remain interested yet not losc valuable instruction
time trying to figurc out how to operate the program?
Does the program wastetime with too much animation?
Is the program at the correct level for the class or the individual student?
Docs this program do what the teacher wants it to do (help students understand the taught conceplt,
organize the learned concept and reproduce the leamed concept)?
CAl programs arc interactive and can illustrate a concepl through attractive animation, sound, and
demonstration. They allow students to progress at their own pacc and work individually or solve
problems in a group. CAl provides immediate feedback, letting students know whether their answer is
correct or not. If the answer is not correct, the program instructs them to revisit the leaming process or
shows them how to answer the question correctly. CAl encourages the use of different type of lcaming
activities and also encourages changes of the instructional strategy from teacher-led or group
instructional strategy to student-led or individual instructional strategy. CAl improves instruction for
students with disabilities because they can receive immediate feedback and do not continue to practice
the wrong skills. CAl captures the students’ attention because the programs are interactive and engage the
students’ spint of competitivencss 10 increase their scores. In addition, CAl moves at the students'’ pace
and usually does not allow them tomove ahead until they ha}'c mastered the particular learning skill. CAI
also provides different lessons 10 the challenged students like slow lcamners, the averaged students and
gifted students so that they can learn at their different pace. CAl programs involves the use of tutorials,
drill and practice, simulation, and problem solving approachcs to present the learning topics and provides
opportunitics to test the students' level of understanding of the topic leamt. CAl also uses a combination

of text, graphucs, sound and video in enhancing the lcaming proccss.

ve and can illustratc a concept through altractive animation, sound, and
demonstration. They allow students 1o progress at their own pace and work individually or solve
problems in a group. CAl provides immediate feedback, letting students know whether their answer is
correct or not. If the answer is not correct, the program instructs them to revisit the learning process or
shows them how to answer the question correctly. CAl encourages the use of different type of lcamning
aclivities and also encourages changes of the _mslrucl_nonal strategy from teacher-led or group
dividual instructional strategy. CAl improves nstruction for

instructional strategy to student-led or indivicua® i ; : :
students wul], dlsab&?ilics becausc they can reccve immediate feedback and do not continue to practice

Enhancing Sclence and Jechnology Education in o
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the wrong skills. CAl captures the students' attention because the programs arc interactive ﬂf’d engage the
students’ spint of competitiveness to increasc their scores. In addition, CAT moves at the a‘mdm‘l_ls pace
and usually does not allow them to move ahead until they have mastered the particular lmr-nlmg Z“_‘“‘ ‘C"‘[
also provides difTerent lessons to the challenged students like slow learners, the ﬂvcrl;lg:(s CS:)Uﬁt\-lItl(h_:.ari(.l
gified students so that they can leam at their different pace. CAl programs ‘“"O]ch' : ocics and pm)\r.lif] "
dnlland practice, simulation, and problem solving approaches to present the lcarning top es
opportunitics to test the students' level of understanding of the topic lcamnt.
of text, graphics, sound and video in enhancing the lcaming process.

CAl also uses a combinatigp

: ‘ ili help a

CAl serves many purposes in the classroom instruction, and it c::jq b,CCUA“lh;‘:gg:‘n’ms gcmosr:zt(if:z
meaningfully lcam and understand all arcas of the cumcu-lum. Rea 1(?;, o ot greschool through
concepts, instruct, and remediate students' crrors nm_l n{:sundcrslandlnﬁanics ails: othors (lcvclop
University. Some CAI programs help students learn bn:ﬂc sign word an pword prcdic'lion. i
and enhance reading comprchension skills through mf:rcascd ﬂucn_c,y. o he
prediction. CAl may be used individually or in groups in a coopcralive

students can discuss concept as they learn them.

Roles of CAlin Classroom Instruction '

Computer Assisted Instruction can be used in'thc follow_mg ways by tca
achieve the educational goals as stated in the curriculum: - '
It can be used for one-to-one interaction by the students during learning

chers during classroom to

1.

2. It can be used to motivates students greatly towards Icarning o _

3. It can give students freedom to carry out series experiments with dlchr::m opt.xons

4. It provides instantancous response /immediate feedback to the students’ questions

5.  Self pacing - allow students to proceed at their own pace

6. It enable teacher devote more time to individual students especially the slow learners -

7. It provides the shy and slow leaming students the opportunitics to Icafn ljas.lcr and mc:.mmgfully

8. It provide the teachers the opportunity to always give the students an individual attention

9. It can be used by students to leam more and more rapidly

10. It can be used to help students understand difficult concepts through multi sensory approach

11.  Seclf directed Icaming - students can decide when, where, and what to lecam.

12.  New ideas and concepts that might otherwisc be excluded from the curriculum or are presently
dealt with rather unsatisfactorily can be explored by the students and the teacher.

13. It offers equal educational opportunities for all by using same sct of programme for all schools

14. It removes fright, anxicty and embarrassment from the students thus they can ask questions any

time the nced anises

I5. Teachers can be freed to attend to activities as they only serve as advisers or guide to the
students during instruction.

Demerits of CAl in Classroom Instruction

Some of the disadvantages of CAI as summarized by Okoye (2012) include;
1. CAl s a patient or silent tutor

CAlisanindividualized and self-paced instructional strategy
CAl'material could betoo costly to buy for most of our schools and institutions

CA.Irequires special training of the teachers that are to make use

employed for its operation

5. CAlrcquires electricity to be used during instruction, pow
theuscof CAland also, usc of CAl in schoolslocated inar

Computer is fragile and requires speci

students' academic ability difTers

i’ Computer gives w

problem of mainie

& e

ofitor special personnel must be

er failure during instruction will disrupt
cas without electricity will be hampered

0. . .
al handling, this cannot be assured couple with fact that

rong information especially w
nance of computers due to lack

Enhancing Sclence ang Technalogy Education In
A Dwindling Lconomy
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g Students may fccl' overwhelmed by

multimedia may divert the sudens'
g T caching and leaming becomes 1o
10. Lackofgood CAl packag
I1. Lack of infrastructure

the i an
att ‘nfoml.mon and resources available to them Over use of
altentjon ﬁunnhcconlcm

mechanical
csatthe studenyy' disposal

Conclusion
In the light of the importance of ICT, CBlung C A incl

3=,
be wﬂd““fd(:’y ,"l'gc‘““" researchers in the field of ICT, CBI and CAIL This will cnable them borrow
!wffm!f\ the deve l("P:-d countrics :{nd adopt the current global trend in lhc ficld of ICT, CBland CAI for
instruction particularly at U"‘f’“”“)’ level. This will help stop the production of"un:;lnyuc graduates”
who Can."m fit into "hc practice of modem lcchnology by Nigenan universitics. It will also help 1n
proadening the existing indigenous literature on the use of CAl as an cffective cllx.ssroom instructional

strategy. Finally, classroom instruction will be easier and more ¢ ffective ' the use of ICT. CBI and
CAl particularly during this cra of dwindling cconomy, eeefiscnvetirough e uisatich .

assToom nstruction, more rescarch studics need o
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