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To evaluate the elTeetiveness or teaching CompuLer Science in 

Secundary Schools with Ihe nim or improving the teaching and learning 01' 

Computer Science through the LIse of varying methods of teaching. The 

researcher used two-postuhltcc.1 null hypothesis, t.wo sets of linkerl scale 

questionnaire was designed and interviews were also conclucted on the 

Schoo ls visited. The reseHt:ch revealed that two alLernatives to null 

hypothesis were NOT REJECTED which staLed Lhat Lhe Tutorial method had 

more advantage 0\ cr the lecture method. It- rd. showed that there is a 

positive relationshiJl between secondary schools ami privnLe computer 

institutes. It is also evident til8t teaching is ciyn81llic and t.c<'1Chers mllst learn 

new strategies of teaching. It is discovered that the Fecleral Government 

effort is appreciated but llot adequate to supply all "the l~lcililies needed in 

Schools therefore a call for support [I'om private organizations NGO's, 

P.T.A.'s Societies und Clubs in the COllllllLlllity to CI1Ct)llWL~C prncticul 

learning and teaching of computer science in schouls. 
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ClIAPtER ONE 

INTRODUCTION 

1. I Background of thc study 

In every society, there is an educational system. However, objectives, 

methods and contehts difTer. The educational system should mirror the total 

system where by the s~ciety devices a Ineans of meeting its need's and 

aspirations. 

!n ! 977, the rederal Government of Nigeria published a policy paper 

r:<d:cJ :he National Policy 011 Education, which ooes identify thf~ major goals of 

the nation. The goals of education are derived 1j'0I11 these national goals, and the 

quality of the citizehs will enable the country to attain them. As such their 

educatioll must be geared towat'ds providing the requisite expel'iences Ileeded. 

One or the goals of education in Nigeria is stated thus; 

" The acquisition of appropriate skills, abilities, and competences both 

mental and physical as equipment for the individual to live in and contribute to 

the development of his society". 

The school should prepare the individual to meet up with future challenges as the 

societal needs ate advancing and changing with time. 

It is in view of this that the federal government has selected some schools 

as model to ihtrodllce computer and some schouls on their own have found it 

necessary to itlcorporate computet· science in their curriculum. Many people slill 

look at computer as mythical, but one of the ways of getting them literate is 

through our educational system: wl,ich starts ft'om the primary, secotldary, and 

tertiary level. 
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, 
Dubey, El1em -and Thakur [1978] statel1 ' that," Education among other 

social institutions is a vehicle for changing society. H has been and is being used 

for transformutioll of eco\lomic, political and social ~yslem." In orl1er to achieve 

this it calls f()r ellcctivcness in the teaching of computer science in secondary 

schools. 

1.2 STATEMENT OF THE PR08LEM 

Computer science is anew subjcct III our school curriculum with 

greater attention given at the tertiary level than in the primary and 

secondary school level. Computers have greatly influenced the various 

human activities as such tl~e growing need in our offices, industries stores, 

supermarkets, hotels, libraries, hospitals, and schools make the teaching of 

computer science very importatll and should be given adequate attention to 

determine what is bcing taught ill schools. This is becausc the quality of 

tcaching will determine the performance of the individual at the end of the 

training. 

Most compal11cs make job advertisement requesting for applical1ls 

with addil ional qualification in computer science thus, being computer 

iiterate is an added advantage to gain employment. 

With the growing need of computer education educational institution 

and private computer training institutes are increasing in number in towns 

and in cities that provide avenue fot· training peop.le. These schools and 

private institutes if left unchecked by the authority the quality of teaching 

will affect the individual that pass through them and it would be difficult to 

check inl1ividuals on their duty post than while still undergoing the course 

uf training. Evaluation is all imponi:.lnt dement of teaching that provides an 

2 
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opportunity (0 correct teaching 'errors, make ,illl}ovation that would affect 

proper teaching and learning ... 

In the light of this the study finds it lleccssary to promote eflective 

te~tching of complltet· science through the use of varying teaching 

technique and resources available in our schools~ 

1.3 OBJECTIVES OF THE STU()Y 

I. To assess the enectiveness of teaching of computer science ' in 

secotldary schools. 

ii. To aUest to the fact that certain factors are responsible for the 

teaching of computer science. 

lit. To promote cordial relationship between educational institutions and 

computer tt'aining institutes. 

IV. To enforce proper supervision on the teaching of computer science 

by the Ministry of Education. 

1.4 SIGNiFICANCE OF TilE STUDY 

I. Using approptiale teaching technique would ease learning, better 

comprehension and enhance effective teaching in ~ecomlary schools. 

ii. Training opportunity would be accorded to the stafT that would be 

teaching computer science. 

iii. Computer science I curriculum would be made available at secondary 

school level. 

I V. Standardization 1Il the teaching or computer sCience in educational 

institutions and computer training institutes would be given adequate 

at tcnlion. 

3 
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V. Suggestions 'would be made 011 how to o\)t,ain funds to purchase materials 

for tcaching cOlllputer science in schools. 

1.5 IIYPOI-IESIS . 

I. There is no significant difTerehce betwecn lecturc method and tutorial 

method jl~ thc teaching of computer science in secondary schools. 

II. There is ho significant difTerehce betw~en private computer institutes 

[llld secondary schools telationship in their contribution to the promotion 

of computer education in Minna. 

1.6 SCOPES AND LIM IT ATION 

The scope of this study sbalt cover six secondary schools and fout private 

computer institutes itl Minna. These schools selected are located in Minna 

metropolis namely, Governmeht Secondary School Minna, Government Day 

Secondary School tunga, Hill Top Model School Minna, College of Arts and 

Islamic Studies Tudun Pulani Minna, EI- Arnin International School Minna, and 

New Horrizon College Minna.Also the four private computer institutes include 

Muhannutu computer institute, Data Tech. Institute Minna, Ami-Tech Institute 

and Data Soil I Logigate computers they fall within 13osso, Chanchaga and 

Minrta Local Govertnnent Area of Niger State. 

With the creation of additional local Government At'eas in Niget" Slate 

there are forty two of them, but due to time and financial constraints and for the 

purpose of this study the selectcd schools from the local government Areas would 

hc considered and not all the entire local Govermnent arcas in the state. 

Thc study would have an over vicw of the teaching of computer science 

with particular interest in the methodology and the resources available and ways 

of promoting the quality ofteaching Cohlputer science in schools. 

4 
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CIIAPTER TWO' 
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2.0 REVIEW OF LITERATURE 

. .,!. , 
I • 

2.1 TilE PLACE OF COMPUTER tN OUR SOCIETY TODAY 

The versality of the computer techllOl.ogy ~has manifested in its application 

to all spheres of human endeavour. Almost every profession has a feel of the 

computet· Folol'unsho (1995) stated that, "~II olle needs as a professional is a 

tool to assist in getting the right type of information in the deserved fommt and 

the appropriate time". 

Dr. Okon (1991) desctihed COlllpliter as "man's tegt lool and bedrock of 

c.I~vcl\.)pmeht, it has the power of harnessing, storing and proviuing access to 

uscllJl information". 

This shows the important of computer as the basis of technological 

development and why developing countries alllllng at technological 

developmeht should keep abreast of the ever- changing computer world. 

Thc encyclopeuia Bdtannica (1980) defined cQmputer as " an electronic 

machine that is capable of ac epting data, pcrfonning opetations according to 

instructions and providing the results of operations". 

Kalu (1987) added, . " ....... , .. the main agent of this technological advancement 

is the ' wonder machine' called computer';. 

It is obvious that computer has gaineu grounds in its operational applications in 

arcas such as offices, banks, post offices, cngineering establishments, airlines, 

mcdicines, manufacturing, education, agriculture, entertaimnents, transportation 

a 1(1 other fields of human endeavour. 

It is important to note that the enident performance of these computers depend 

011 their type such us digital, analog, r..nd hybrid. While c1assiJkation includes, 

5 
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Inainfn1me, mini, micr~ and super-computers. l~l;he' is a computer program that 
, , 

instructs it to do what it shoulJ do and how to d~ 'tt. 
" 

Fapohunda (1996) defines computer 'software as " a collection of programs 

...... which is basically two kinds, system software and application soft ware." 
• , . J • 

Super cOinputers ate the biggest and the most comple,~ type of computers 

systems they are designed to handle mathematical calculations involving very 

large number of variables such as is used for weather forecasting, at very high 

speed. For example the supercomputer used in the British meteorological ' office 

complete about one billioh calculation in just four minutes. Another exatnple is 

(Cray I atld 2) computers built by Cray Research Company of U.S.A. These 

computers are common in U.S .A, but not yet available in Nigeria. 

Sergeev and Vas,kerich (t 976) declared that electronic computers have 

proved their worth itl automatic control of processes, plants and system. 

Advances in computer ehgineering have given big impetus to cybel11etics, the 

sCIence of cohtrol and communicatioh in the animal and the machine as (N. 

Wiener put it). Today, automatic control is beillg applied in a multitude of 

industries, branches of science and technology ' from automated systems In 

metallurgy, chemistry, mechanical engineering and power generation to highly 

sophiscalcd aerospace systems. 

Airline Reservation, Flourish (t 995) said, computers ate used to ease the 

process of airline seat reservations. Airlines use cenlral compllter, which is linked 

to comllllUlication netwot-k system. Each Booking office is equipped with a 

number of Visual Display Unit that is terminals linked to the computer. 

However, human elTor in not giving the c'omputer the appropriate 

instruction had caused man a great loss. For instance the Mariner I space craft 

wns luunched from Cape Canaveral, U.S.A on july 28,1962toward the planet 

Vellus. The emil was conttotlcd by already pl'ogrammed compulet's but the 

6 
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sciel1tists were surprised that the Mariner t craft; n:lrned · back and felt ilito the . " 

Atlantic Ocean only four minutes aller take-olT. '0n arithmetic sign was said to 

have cnused the lost ofthe SUll1 of U.S $ 10 million dollars. 

Fapohllnd~ noted that, there had beel~ several cases of complIterfl'aud in 

the ueveloped counti"ies with lew cases recol'ded in'Nigeria a developing nation. 
" . : ! 

A Telex instruction from Nigeria requested a bank transfer of $ 24111 to an 

accuunt in small California bank. 

the receiving bank questioned the trans fer because the account had only a 

$ I 0 balahce Morgan Checked and discovered that it was a forgery (potential lost 

$14111). Medical practice, today. t.he control and regulation ' of body system 

failures, diaghusis ellicient operatioh like scanning of brain and proper 

management of patients are some ofthe medical practices people benefit. 

Vanguard, Wednesday April 20, 1994 reported by Reuben Muoka that 

Nigerian's first indigenous computer company Data Scieilces Nigeria LTD, 

(DSNL), made a strong case for the use of computer in the nation's health care 

delivety system and medical pl'actice in general. Mr. Obafemi one of the resource 

person in his presentations highlighted the Ileed of various applications already 

based in medical practice like the integrated Hospital information System (IHiS) 

with computer as the vehicle of information exchange between the various 

uperational depaltments. With in a hospital examples are patient's admission, 

radiology, pathology, medical records, dietary management, and phannacy 

among others. ' 

Data processiilg and efficient inforlnatiol1 systeins should enhahce the 

tnanagement of hospitals today. A Paris based Inserm tnstitute developed 

MEDIC to help health workers with minimal "training to diagnose more 

accurately and day out treatment plan. 

7 
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LEGAL Pl{OFESSION 

The computer is indispensable if the administration of justice ill all its 

ramification is to keer~ pace with developmel~t of human society in other 
., 

important areas like .comtnerce, economics, crime, its detection, prevetltion and 

punishment and above all ,in governance Deji (199~). 

Cotnputet can be highly invaluable in planning and fore casting since it can 

show the efled of making change. tn agricultme in fonn of drought, projects, 

tood shortage and irrigation system in arid areas. Source: the Nigerian Tribune 7, 

Marclr1989.lh Nigeria mainframe and minicomputers are used in institutions like 

Nigeria National Petroleum Corporatioil (NNPC), the Shdl Petroleum 

Development Company and Central Bank of Nigeria (CBN) which have the 

cat)abilitics or linking many smaller computers. 

While minicomputers are found ill institution as the Joint Admissions and 

Matriculation Board (JAMO) and the West All·iean Examination. Council 

(WAEC) computers have many diflerellt tasks possible to be accomplished by 

man stich as secretarial services, writing of letlets and reports, Printing books, 

News papers and Magazines, drawing of pictures and diagrams, doing statistics, 

Mathematics, and handling of financial records, making and playing of music, 

video lihns on compact disk, sending messages to other persons anywhere in the 

world. Atld being resource equipment for teachers and learners computers have 

made easy research and data retrieval. 

8 
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2.2 COMPUTEH.S IN EDUCATION 
.. 

Computers have caused great changes in educaHon wiLh regards Lo adding 

new dimension and enhancing the quality of teaching. Artificial intelligence 

which is the science of developing computers to c'arry out functions noa-mally 

associated with human intelligence for instance -(0 teach, have contribution 

immensely to this aspect of life. 

Many Govenunents have made policies regarding the use of computers in 

education Tim Ocean and John Self (1983) stated thai even itl recession 

Government have it wise to encourage the use of computers in education for 

three reasons; 

1. Children need to be aware of the nature and uses of computers in 

order to be able to cope with the present and futw'e technological society. 

2. Computers can help with some administrative chores, sllch as 

Illaintellahce of student's tecords ahd the scheduling of classes. 

3. Computers can help to improve the learning process. 

Chambers and 130rk (1980) observed that the number of computers arc 

tapidly increasitlg in schools, he estimated the percentage of U.S schools districts 

lIsing computers lot instruction had ihcreased from J 3 percent in 1970 l074 

percent in 1980, and the French Ministry of education was welt on the way to its 

objectives of installing '10,000 inicrocOltlputers in secondary schools by J 985 

Hebenstteit , (1980). TIle school district of Philadelphia has used computers in 

instructior1 since 1966, in drills, tutorials, simulations and information retrieval 

systems. 

9 
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Others include 'resouj'ce cehters anu science ,' ltitseums using computers to 
' . . . .,' 

" 

traill public, distance teaming in an Open University system where candidates 

, receive instructions, in theit, various destinations, 'Also, meeting special lIeeds of 

ha'ndicap chiluren where they are opportune to learn according to their ability, 

Foriy years ,of computing at the University of Qlasgow declared that, In 

1957 the university appointed Dr. (Late Prof.) Derlnis Gilles to establish a 

computing laboratory. Over 40 y~ars the laboratory had grown into a strong and 

flourishing computing service a worlu class Department of computing science 

and inuirectly a myriad of innovative applications of computing to teaching, 

learning and research in almost every part of the university. 

" The encouragement received and advancement in computer sCIence had 

their root from the difTerent vision advocates of computers assisted learning had 

ill the time past. According to the Hydraulic theory, knowledge is a kind of 

liquiu, which resides copiously in teachers and books as in great vessels and 

hardly at all anywhere else particularly it is scarce itl small vessels k.nown as 

students. The purpose of education they believed is to transfer this liquid from 

larger to slmlller vessels. The most recent advance in Hydraulic theory and 

certainly the tnost exiting is the use of computer and the multimedia console as a 

means of mediating programmed instruction. 

The console with its graphic display and audio channels is able to reach the 

student with flood of visual and auditory stimuli that leads to the br~in slated by 

the Paul M. Davies, 1969. 

Colnpuler assisted learning activities include Educational Games; 

constructions of Tutors, I'ormulation of Programmes by students rot· problem -

solvihg and jJroviding adequate leanting environment as 'Piagel stressed thal the 

spontaneous interaction with the envirohinent by which tnenlal growth occurs 

and COllc.1uded that the teacher's main task is to foster condition LInder which 

10 



. . ... 
.. . 

~ach child C~1Il Ihink rr~e1 y. Duck Worlh (I q().\) quolL'd Pi;lgd ~ I S r()lln\\'~ "The 

chicr Oll\cOIlH~ or Ihi~ lh~()ry intellectual d~veluplll~1I1 is ;1 ple;1 thai childrell bc 

;dlowcd III do Iht~ ir ()\\"II 1e;lrIlill!..!.---VOll CilllllOI rllrlhl'.r ulldcrsl;IIHli11!.!. ill il child , "- . . "'-

.' 

simply by tillking·to hinl. (jood pcdalogy 111U St illvolve presellting Ihe child wilh 

sillli lrioll s ill whiclt Ite Itilll se l r l'\jlnilllclIl s ill Ihl' hr();ltksl Sl'IISt' or llt l' Il'1) II'" . 

P~lsk <Ind Scott (It)72) devised Iwo kinds or (r;lilling progr;1I11Illl' one ror 

sni~llisl ;1I1d Ihe ollter I()r holists. lltey discovered Ihal ;1 studenl 1l';11"Iled more 

elr~l"lively ir gi\"L~n ;1 progr~ullllle. which Ilwi\ ... hed his sort or COIllPL'lclll'C. hut did 

Ilot do so i r there wns (1 mismalch . 

(;;\'\,1 ES-

;\ COlllputr.:r t-!.anH' is ~l rUlllpulcr-h~lSL'd ~Iclivily. \\'hich k'ids ils p;u"licipants 

tll Ie~q) joy fully . Compuler g~llIes ;lI"e snid 10 he pnplliar illld rilpli\'~\ling duc 10 

SUllie re;ISllI1S. Biulel (I tnt)) lislL'd kilturCS Illlit l\lilkl' Ill!' Slll'Cl'SS I'll I cOlllpuler . 

I . !\lIdio- Visu~ll erlCcts ilrc II sed 10 rl'wimls Sl ll"l"l'SS illld l(l 11rt'Sl'llt g;lllll' 

sillllltion. 

II. The COlllputcr able 10 lime Ihe plilyer 's respon ses illlll cnlcubte scores. 

M,lIore (I ()SI) surveyed children abollt Iheir prekrellCL'S "hout 2) 

l'llll1pulcr games in \vhich described Ihree l ' lwrilcleri slics or intrinsical I" 

motivatillg envirollllleni as Ihe c1wlll'nge. curiosily <lIld 1;\I1liI SY. thc g;1Il1es 

pro\'oke mellial images 110t present to the senses, ' Computer gilllles :dso ;lid 

1e:ll'Iling while cnioyil1!llhe intcr:ldion ill\'(llved , 

sIMlll,ATION 

To tCiKh certain cOlll:cpl Ilwt IIwy hI.' l.I;lI1gerolls or dt:I1HlIlSlrl1tioll or cerlllin . 
killd \Vhere students nwy Ilut IWVl' i11'L'l'SS tn ~'\))llPlltl'l' ill Ihis C<l S\.' CUll he (IS 1I 

Iilhor~ll()ry lc:lt'llillg hy Sl'l'IIIg., r\'1ckl'lI/ie (1\>77) descrihed C(lllllHllcr .IS ,I 

II 



. , . , 

.. , . 
laboratory, illter~lclive,:graphics. typic:tlly snwll progrtllllS. which is used to k:lch 

thillgs like (':mli:lc OlllPlH ill hiology. tHlekill' re;ll'liolls, nwoll's orhit lIWlIlll1 thL' 

e:lrlh. John Shelky ~md Roger Ilutll decl:lred Ihe LIse or c01llpukr Pl'llgt'UlIll1lillg 

ill the cOllll 'ol 0'1' eXperillll'llls, :ldlllilli:,;jml:on, ,>:il;lril's, local (illvel'llIlll'nl 
( 

Authorities, lillle tilhk p\;Jllllillg, kecping or stUtk'tltS rccmd, ~::Irl'l'r ).!,lIid:mcl' ill 

iHldiliOI1 to cOlllhlill'r l1ssistl'd inslruclions progr<11111llCs. 

Thc N<lliol1<.tI p()lir)' Oil cdtlc:11 ion (I ()X I: I ()) IllIs tIL- lillL'd Sl'Ull1tial'\ ' 

l'tilll' :ltioll :IS " thL' rorlll or cliul':llion ellild!'cll I'l'l'l'ivl' I'rll 11 I "rlcr prillwry 

ctiuC:ltillll .lIld berore the terti:lry st;lge, it l1:1s speci licd till' :li1l1S or SCUlIH.hII) 

education to include :1I110Ilg others: "To equip students live ellectivdy III our 

IllOlkm <1~e ()r science ;llltltL'r1l1lolo~y" . 
'- '- . 

Dr. A. Okoll (I <)t)t») opined tlult the gove1'1l 1l1CII I slwuld pnwiLic wcll-

trilillcd te:lchl'rs, wkqwIIl' rllcilitiL's: providc qU:llit~, control 

illspcctor<llc divisioll I'cdCr<11 :md st;lte or lUCid IevL'1 to CIISurc slil1H.I:lrds llrl' mel ill 

srllOols. ' 

2 . .1 FACTOI{S CONTI{lBlITIN(~ TO EFFCTIVE TEACIIIN(; 

N;lcillo-Brown, I:. I ,: <llld P. Bro\Vn (I t)X2) dclined teclching ,IS, :111 ilttempt 

to help SO,llle one :lequire or clwllgL', somc skills, <lllitudc, knowledgc, idc;" or 

llppreci:lt ion". 

The \\Titer nwilllllilll'd th:lt thl' Oil" nikriull or success ill IC:ll,lting is thc ' 

dCl.!.rl'e 10 which the ,c;lclter lws becll lIhle to Hcltievl' this \e;lrnilll.!. ill his stll<.kllls , , 

.111 1;lcl lL'~lchillg. embraccs 11 III 11 11 her or 1~lcttlrS tllllt cuntrihulcs to its 

el'lcctivl'lless, some or these illclude person:" ciwl'<lctnistics 01' tc:tchers 

(IL';lehn's psyclllJlogy) pmkssiolll1l cilllr:tclnislics 01' lL'uchl'rs . 1:lilllllcrs. N.i\ 

( 1l)70) discovered ll1<11 n:rt:till Pl'1'sollitlilil's llr tC<lclH.'rs ;11\: hi!!hl~ ' r;lIlkL'd sllch ilS. 

SYIIIP~llhy, kindl1ess, helpl'ttliless, plltil..'l1Ce, II pleasing pl'I'solwl "PPl':tnIlICl' illlli 

12 
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mill1ner: emotional. st'ability (Illd sell' control. other's tlwt me lo\\' mnked me 

1;lil'lless, impartiality, a sense or Illllllour, ,hollesty"cnthusinslll, cl't'''ltivencss ,lIld 
" 

resourcefuilless. These rankillg of personalities r11<lrilctcl's support the idetl thnt ,In 

elTeclive leaching is obtained rrom thai tctlch~r ' ~~I.t1O uses most ur these 

ch'l\"II.:tcristics il1 .rel<lling well with his Ieat'llel-s'. Ni\cino Bro\v1l ,\11('\ cI <11 (19X2) 

strullgly believed tlwl a teacher Illight 11<Ivc IllOSl ur thesc qll,tlilies :llld yet nut 

knowledgeable in tbe subject meltS, such teacher is said to be ullsuccessful. These 

prolcssiOlllll characteristics (Ire: " havillg ;'1 llIastery or the subje.ct IIwttl'\' to be 

tmlght, ,1\1 1IIHkrstllllding or the bilsic principle or childrell 's gnm'th .. Ind 

developmcnt, a good general knowledgc or Illelhods ,lIld tecillliqlll''., ;1 I)()silive 

,Illitude to work, willingness to tldtlpt his or her le<lching, tllkingillto ,Iccottnts lhe 

nwterials ;Ivaibhle and courage to slruggle ror belter slan<.imds in the school " . 

;\ very illlporl<1I11 1~ICtur earlier 1l11.:ntioned is :'In ulHlcrslillldillg or the 

children's growth and developmellt ,1\1<.1 how it ~tflel'ls 1c;lt'Iling ,llId thl' illllm'llCe 

Oil teuchillg. 

Wilkins (1975) slated lhal, menial m.:tivity IS <l kind or elwill reaction. 

Scnsntion lends to perccptioll, I)Crception to cognition, cognition nlll)' produce 

desire results in org:'1IliZHtioll or conception based Oil previolls Icllrning ~lIld ill 

Illotor activity through the erfectors ·- Ilervcs. 

Thus. all \c<ll'llillg is based 011 ;ISS()Ci;ltioll. which establishes cnll1leclion 

betweell hmin cells, physic,11 development l)" the child h;l s to dn with · 

chronologie'll tlgc as it relates (0 his prep'll'edlleSS to Ie<lrt\ . 

R. ChnplllHn- Tnylor ( I 97() ) is or the "Iiew tlwt it is need l'ttl 1'01' the tc(lcher 

to knm\' the val'ioLts aSl1ccls or the Icmlle!'. The kllO\vlc.d~e or the \e;'lIler CI1i.Iblcs , ~ 

Ihe leacher 10 plal1 and organil.e chi Idrcll 's 1c~\I'Idng experiellces "ccording 10 

their mellln\ c<lpnbililies llnd <lge. \)./\ B;c\logllll <.llld L'l :.\1 (t981) I..kclared that. 

children's rale or \etlrtlillg \vill be :.tlTcdcd by their <lgc , PIT\ 'iollS l':-.;pcricncL's, 
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• c;lpacily motivation, t,he conditions under which. karnillg takes phICl'. lllld hy thl' 

Iwture or the Illalerial }.vhich Iws to he k'lrned . The most successltll le,lchns me 

those who me able to rei<ttetheir subject nwller to tl.,e,.necds ur thl'ir pupi Is, using 

these nceds liS motivnting devices. 

koolltz, o'I)OI~llcll and Weihricb( 1t)~Hl) Motivation ,IS Ikrelsoll ami 

Steiner delinc the terill. ,I motive. is (Ill in-Jler st <llc t.hat cnergi/.es. 'Ictiv'ltes or 

11Hl\TS (helll'c 1l1Oti\ialion) a III I th,lt dired~ ; or CkllIIH:ls hehaviour 100\l\I'ds gOlds. 

In other words Inotiv(1tiol1 is;1 gcncraltet'll1 npplying to the entire clllss or lle'rives. 

desircs, le,lds, wishes and similar forces, likewise, to say that IlIlllli.lgers motivate 

their suhordillllte is to say they do those things which they hope will s,llisl'y! these 

derives llllt! induce the suhlll'dilwte to ael in ,I desired Illlll1l1l'r. 

Taylor (197X) ;Irlinlls that childrcll lwd ,I tlulllber or Ill'l'ds Ib;11 IIllIst hl' 

s;llisljed i I' they nrc to grow .111<.1 develop lowmds Illaturity in .1 hetlilhy W<I)'. 

These Ileeds .Ire physiettl ami psych()logic,tl Ileeds. hH" the lL',lcher to \c.lch 

elTectively it is his responsibility to nwke lise or II v;lriety or illslrllcliolw\ 

Ilwterin\s, textu<ll. and IHH1- tCXlll,t1 Iheir 1ll<lIltlgelllellt ;lIH.I 'llictjll'llL' IIli\i/'llioll . 

discipline or the learner <lIld evaluation or students progress \vill hrillg nlmul the 

aUainnlent or the preliclenlline goals ;lIld objectives or the tcacher. 

14 
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CHAI)Tt~R THREE 

3.0 l{tSEARCIi I)ESIGN AND IVIETIIODOLO(;Y 

.1.1 I{e~ca rch ifesi~lt 

The rescc\J"(.:!l· desigll lor this study is th~ s(lr\/ey 1l1~lhod . 

The survey 'illvol ves simple r~lIl:..iolll :-:amplitlg or schools tlwt orkr 

computer science, the teachers that teach the subjecls, se lected prillcipals, 

illspecto\'s or education a 11<.1 tutors ill some selected i)riv~lte cOllq1uter 

institUtes. 

;\ set or questiollllaire was desiglled ami distributed in some selected 

secolldary schools ~lIId oral illterviews were also cOllducted . 

.1.2 Population of the study 

The population or the stud y \Va's two hUlldred lIlIll lwl'lvl' subjec ts. It 

cOlllprised I 22studellts X() ll'lIchns lIlId Tutors or COlllllllll'r:-: ami 10 others 

including princip~lls, illspectors or \:dlll': lliioll lllld dirl'dors or priv;lte \:\lIllPlIlcrs 

illsl i lull's. 

Tit\: researcher used 4 government secolldmy school s, 2 priv~lte secolldmy 

school s and 4 private computer ill stitutes all \Vithin rviinll<l l11ctropoli s but 

spread along the inspectorate zones IWlllel y, rviilllw, Bosso ~Ind ClllIllclwga. 

3.3 Samplillg technique 

;\ simple samplillg technique or I"lIndol11 sc lcct iu:l W~lS cmpluycd to ellsure 

tlwt each 7.01;e was represe llted ~lIld tll<lt the seco lHI;lry sc lHluls se lected 

Illl ve computer science among the suhjects 1:llIt!hl 10 IIIL'IIl . 

J A I{l'Sl':1 I'C hills (rtlll1l'll ( 

Two sets or Linkert sC<l le type queslionlluire W;\S designed I~)\ ' 11' :1\'111' 1 '1 1 

sccolH.lmy schools <Inc! pri vn tc COlllplIh.'r ill stillllc.:s. OII1l.'f' ill'ill'lllIlL'II . , Wt'l'l' 

I::; 
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cxpcrillients, PCI:sollal interviews (llld c,hSlT\'(\lions condlll'il'd ill the schools 

visitcd. 

J.5 AdmiHis(erillg 'hc illstrumcllts 

I. QlIcstiunnaii'c 

The researcher person<dly di stril)llt"l:d lhe qllesti()Il!1 ; lil\~ III sl'cundary 

schools alld cUllIpulLT 

I ilslitutes (lilt! cnsured that they werc properly Ii lieu , 

II. lntel'vicws 

The researcher interviewed sOll1e "tudent s. principal s. inspecturs or 

educatioll ~lIld SOI1lC directors or pi'iv; lll' COl1lpliter ill st itlltes. 

III. Ohscl'vatioll 

Thl' rl'sl':rrchl'l' hud the privilege or visitillg "II Ihl' schuuls eHrlil'l' 

IllellliOllcd illspcctillg SOl1ll' or their COlllPlltl'l' 1;lhorlltoril's t() "sl'nt ;lill Ihe 

lIs<lhility or the ,lv,lil;lhle resources. the lJu;lIit )' of' sllch Ill :llL' ri :r1 s ~lIH.I ;lIso 

visited SOIllC schools while in scss ion to study their (lppro ~ l c he s in teaching 

compuler science. 

IV. EXPlTiIlH'lIf 

Two methods or leachillg wcre 'l<.lopled , Thcse \\''C IT lecture Illcthod ~ lIld 

TuloriHI mcthod. This is to cnable the re emcher to lind out which is more 

ef'lective Il.p· the teachillg (llld lelll'llillg 01' computer sciencc ill schools. 

Procedure 

TC,lchillg was cOIH.ltlctcti in " c\uss Ihree or ,jllilior sccn lHLlry sc hool wi lh 

the S(lJlIl' m(l il'l'ial usillg Ihe two "ppro;lches I'm (WO dilTl'n:llt groups or 36 

studellts e(lch, The populalioll or the subjects used were72 j,Jl New Ilori zon 

College MiIllHl, The students were groupcd illlo two IHIIlII.: ly, 1111: L' ,\pCrilllcllti.ll 

lh 
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group was taught uSIng' th'c Tutori,ll mclhod whik "thc cOlltrol group \\I.IS t<lu ght 

IISill l-'.. the trllllitiollal Ll'cllll'l' IllclhOlI. 
'-

A sililpk progralllillcd lesson \\'ith tl' st ill'llls gl'nl'l'llll'd llncr ll'llchillg was 

l'lllpl'oycd using Y"i sual H,ISic (>.() solhv<II"c \1:lck;lg.c , 

The)' wcrl' Clllldurtcd Oil () groups or 4 studcllt s cach . Thl' follo willg scorcs 

were ohtailll'd using Lccture mcthod X,7,(),(),L\ j J ,7'1I111 2 <Ind 7,7,X.() ,X,() ,(),IO .llld 

7 usillg tutorial method , the maximulll m(l'rk obtain,lbk \"' ,IS 10, 

Procedure fOi' analysis 

l ,l't lJ I and U2 rcpresentthe lI veragl' grmlcs or all the studellt s thlltlook the 

course hy lecture ,II III Tuturi;ll methods rl' specti vcl y. l ls ing thc si.\ stcps 

procedure we have: 

(i) 110 == PI = P 2 or PI -- P 2 = () 

( i i ) I II = P I f- p 2 or P I _. P I -l () 

\-Vhere III is thc Ilull hypothesis ,lIld II I is the ,-lIll'rtwti n ' to 11 '1. 

Analysis 

(iii) rf.. = 0.05 (leve l or signi li clIllt) 

(i v) Critical regioll : t < - 1.74() (lJH.\' t > 1.74() 

Sp I~ .', 
V 1/1 1/ , 

wilh V = I () degree or freedom 

17 
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X, :~-= 7.9 

But Sp --

... t 

= 

SI .'-· 1:9 

S ~ = . I.() 
' - 0" 

(X )(.\ . (,I ) ,. (X )(1 ) 
X I () .. 1 

-J1X.XX ., X 
.------

(5.] - 7 .() ) - () 

J
(jji 
-- . x 

4 

(- 2.(1) 
~ .<d 

() 

-2J A 

4.61 

J 
... 
I I 
. -f 

() <) 

. with t == - 5.()X implies t ... .:. - 1.7..t(). 
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J)crisioll .' 

Wc rejcct 11(; alld .collclude 11",1 Ihe I~\'() mel hods nrc nol equul. Sillcc thc 

cOlnpUled 'l vnluc I~tlls ill the pml or Ihc criti~lIl region wilh len Inil or Ihe 

distribution: 

Thus, 'vve cOllcludc tlwt thc 11IIori<ll method IS supenor to thc lecture 

Illdltml til Iltc tCllcltillg or cUlllputer St:ietll'l' . 

The procedurc I()J" compulcr ill stitules-·school rcl;ltionship ill thc promotioll 

or cOlllputer educ;lliOIl. Thc s\;ltistic;ll Illclhod uscd \V,IS Iltc I'emsoll 

( 'orlTlatioll t'ocl'licicllt 10 dclcrJnillc lhc levcl or rc\'llionship ,\lid Ihl' clTcd 

011 lellchillg or computer scicncc . 

Somc points \Verc cmpltllsi/.cd using 1;lbks ,\11<.1 pncent,lges. 
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computer education. 
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2. Ikndils so rar 

it. f':xchallgc \II' IlC\\ ideas 

h. I-:Itli!!htlllCllt til Ylluths 

l'. Slllil'iti~lg 1'111' aids 

J. EITl'l'Iin Il'ildling 

a. (illnd It'achin!lllll:thod 

h. Adequate t ilm: lill' tcadlill!,!. 

l'. Availahility orqllalificd It'achl'1's 

.t. Kinds or rdalionshiJl 
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Analysis 
.. , 

The prlln.'dLllc ror analysis is the nlllk ClllTchlioll CIl(:nil'it'1l1 .llld il is 'IS rollo\\ s: 

Y -. , 

I = I 
-- -_. = 11"//(',.(' ·eI,is 'h" eli/I" . 
11(11 ~ - I 

hcl\\'t'L'11 Ihe r.\llks 'ISsigllL'd III .\ I d ~ · i. ;IIld 11 is IhL' lllllllhn or pairs (II ' dill ;!. 

I I 

L ell ! c-: 255 .5 
I I 

11 = 15. X, .. r<l11~ scI! d;l\(I ;IIIlI vi 1";1111\ ass igned to 

( 'OlllPlIILT illslillltcs dala . 

({1)(255 .5 ) 
I' == I -. -___ ___ " 
" 15(255 - 1 

I - ( ()) 2 5 :) . 5 

15( 22<1 ) 

.- 0.45(,] 

:::: O.54l 
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, critical vnlllc for testing the null hypothesis ( I Jo) that the r,1I1k correlation 

wl"licicllt is l .l'I"U <Ig:lilist thc ' ,llkrlltll iVL' hypoihl'sis( III) tlwI it is grc;llL'r than 

eru. 

,Ii t II fl . =-0.05 (lcvl'~ 0 r sign i lirallt) :IIH.I Il 

1.441 <IS our c,lIculated value was y, = 0.544 approxiilllllcly_ 

rhus, \vc conclude that :'It O.05( Ie\/cl of signi licanl) there IS " high posit ivl:' 

corrclation cxisting betwccn the secondllry scho.ols ,lIld priv<lIC compulcl' 

institutcs in pr01llotillg cOlllpulL'r cduC<ltioll . 
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CIIAPTEH FOUl{ ' 

4.1 DATA AN/;\LYSIS AND DISClJSSION OF RESULTS 

This Chapter ~lHempt to HlwlYI'.e ;lIld discuss)lle'dala collected rrom lest alld 

Iloll-testtechniques during the study b~lsed onthe hypothesis earlier on postulated 

hy tilt.: resemcher. . 

Descriptive analysis IS gIven or the two scts or qucstionnaire, interviews 

conducted (lnd the results or the two null hypothesi.s. :n; out or 40 ljuestiolliwires 

were Ii lied alld returtled. 

Dcscriptivc analysis of sl'-fondary sl'ilOol qUl'stionnail'l' 

\"'hen asked which method or teaching do tC~Il'hers use III te~lching computer 

sciellceill secondary school. 10 (2()J%) each responded that they lise Leclme 

;llld discussion method respectively while a glT;lter Ilumber I X (47.4 IX, ) used 

demollstration method . This revealed that the demonstmt ion method is prelcrred 

to the other methods or le'lching. 

110. I There is no signi licant di ITercnce bet ween the Lecture and Tutorial 

Methods ill the teaching or computer science in secondary schools. ' 

The analysis of the work is shown in chapter three, p<lges 18 - I Y. The null 

hypothesis ahove was rejected .. lIld the llltel'lwtivc which stated that Tutori;d 

method vms superior t(l I,ecturc method in te;H~hillg. computer science was 

acccpted. This can b~ "lltributed to the I;lct that Computcr Assisted Instruction is 

olle or the means or changing traditional W~l y S or teaching to the modern with 

cllortlHHIS advllntage. 

Adeoye (Il)()()) in his study l'olllpulL:r ill Nigerian Schools idcI1ti linl thl' 

following nd\'alltngcs nliell<lted to Computer ,'\ssisted Instructioll (C;\I); 

"l ' - .' 
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I. Provide ' i~reas (,1I1d sk ill s not ensily ~ ) htained In other rorms 01 

inslructii.m; 

ii . MlIke !cilrning murc interesting. ,lI1d nle<lningJul to student s; 

III. ('<lpacity building or hoth stlldclltS ;illd th e: \c,lchers is grc<ltly Cltll<lllccd 

with the:'use or (CI\.I) . Thi s <llso encour<lgcd the spirit or cooperlliion 

<llllongst the students. 

tltlman Resource Available 

In response to the question. how Ill<1I1 y tellchers do you 11lIve that ·teach 

computer sciencc? It was round tlwt twe.llty (5 2.6 % ) respondents had between 

olle to three teachers only in their school. rourteen (J6.8% ) reported belween 4-() 

tCHchcrs Hnd the least. respondents vvith rour ( 10.5% ) had lour leachers and nbove. 

Thi s il1llic;ltes inm!cquillc 1ll1111hcr or te i.lchcrs ror tc,lching computer scicnce . 

T;lhlc II. Availability of facilities . 

! h\l.: ilitic~ 

111 :ldcq U,lle 

Fail' 

;\dequ;l\c 

lO(;ll 

l{espoIlLlL-Il! S 

21 

10 

5 11.2 

100 

1"1'0111 the above tablc , it is clearcd tltllt twe nty three respondents (()() . )c~/ cd 

rL'\'C,llcd tlwt there is in;H.lcqllllle provision or l ~lcilities in schools ,while len 

( 2(),31~,) acceptetll~1ir ;mtlli\'l' olll y (11.2\~·() ) ticked ;llk-quate . 

Matl'rial I{l'sourCl': Provision of l'II rrifllill III (0 sdlOol. 

The educ<ltional need or the society is usmtli y rellected in the curricululll or the 
school i.lIld (lS such, its provision lllld contents require pwICss ionnl Iwnds . 

In respollse to how thc school COIllC hy the cl\l'riculum or studies. ei ghteen 
(47 .1% ) n:spolldents reported tllat tlley copy rrom te:\.l books or sci r lksig.l1. 
Ii rtl'cn (]9.5'Yo) got theirs rrom renowll uni vl'rs it y illlli the lenst respondents live 

24 
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• (13.2'Yo ) Obtained rl"0111 the Ministry or F,t\uGltion, wi,ich was supposed to he the 

Illonitoring agent for s,lich a vital docllment in the school. 

Table III. M ofj"<ltiOI1<l I fad () n; 
M • ____ • ___ _ _ __ • ..!,._ '"' . __ _ . .. .' .. I Percelltagc . 

. . 

Teachers Respondcnt Parcllts 
Association I 

. _. . - .-- .- - - --~---.---.-.. -. -

COllllllcnd teachers I U 20.3 
COllllllelld students . 10 2().J 

_ . ____ _ _____ • __________ ___ ~ ._ •••••••••• __ • __ __ _ ••• . _ _ • ___ . _ . _ _ __ • __ • _ _ . ,. ____ • _ __ _ __ • ____ • . , - . ...... . . M •• 

Pro\' idcl~lcilities 18 47.4 _. _. -_. --_ .. _- - --- -.-- ... 

Total 3 X 100 

This shovvs that thc Parcnt Te'H.:hers Association is (\ group that has interest in the 
school programmes and thLls supporting the tcaching or computer science in the 
secoIHbry schools. 

Table IV . School Management 

.. . 

I'vloti\'atioll fmlll school IZCSPl)1Hlcllts 

_~.l~g!.. . ._._ ....... ____ . ____ .. _ 
COlll1llcll<.Iatiol1 011 20 
studcnts 
Pri /,cs 18 

() 

47.4 
o 
100 

....... I 
- . . .' . . .. ._ .. -.... - _. ' . -

_~~hl~}.~~s!~P' . __ . __ ... _ ... _ 
L... _ ..... _ ... ___ . __ .. . 

This rcvellis that the school Illllllagclllcnt givcs hi gh cOlllnlclH.hltioll 011 studcnts 
and nlso awards prizes but nothing is done 011 about scholarship as nn incentivc to 
the studcnt' s Ic~ml ing, 

INTERVIE\V~ 

LI.2 Rcsults or interviews cOllducted aillungst studcnt s, Pi'i ncip"lls , Directors lind 

supervisors in the ministry or cducation. 

STUDENTS 

During thc interview with the students or computer scicncc ill sl'comhiry school 

nHln)' or them showcd intercst in kmning cOIll\1UlL'r Sl'iClllT IIlld lksirc tlwt thc 

I 
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subject be t(lught to' <,lll .the ,classes tlwt is JUlli,tlr to Senior Secondary School 

level. The primary sclll~ol had more interest on g .. ltnes and fi I illS less attent iOIl is 

givl'll to thl'lll hy the ministry. S,tudl'nts nddl'd th~lt not all or them uSlIlllly IHld 

access tn the computer <\lid some courses \·vere di rlicuri 'to comprehcnd gi ven to 

its lle\Vness ill school. ' 

PIHNCI PALS 

The school principals reported that the population or the students compared to the 

number or the tellchers WtlS Ilot commensur;ltc. TC(lL'hers though Il'\\', were tloing 

their bcst and the students too Iwd sho\Vn high interest in thc Ie<tl'lling or 

com pu terse i ellcc. 

In response to how they got these computers, it was reported that the Federal 

Ministry or Education , 

Eductltion Trust Fund (1 ': .'1'.1") in collahortltion or the tecilllic,d partncr rrom South 

/\rric~ supplied the Pcrsonal Compult:rs to the St .. :tc·' ivlinistry ur Lducatioll who 

in turn selected live secondary schools in Millna with a total or twenty computers 

e<lch conllecteu to Internet. They al so complaincd that there was no uni lied 

syllabUS ror tcaching coinputer scicnce at the time this research was conducted . 

\)irectors !i'om privClte computer institutes were or the opinioll that the Mini stry 

or FduL'Htion should 

(Jet them well inrormed <lbout any role they would Wi.lllt them to phly in the 

sehoul's programme as a way orllwking their cuntributionlo lilt: dcvelopmcnl ol'the 

youlh . 

""'om the ministry or education supervi sors re ve;tlcd that thc s,llllpled schools 

tlt;lt hcnelitcd li'om tlte J;edcral Uovenllllcllt projecl were very rOrlUIl i.ltc Hill! must 

do their possible best within their rcach to impart this knowledge to thc studcllts 

(\mllci.1Chcrs alike. They also reported tlwl the lin<lncii.ll resources available could 

!lol cuter 1'01' ull lhe scllools in tvlinlw or Nigel' Stull' . Onl y li ve Slules were 
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belleficiaries or the l~rogralll n:.\llH~l y, Niger, Crqss 1.\1\/ ~r, Nnssnrllw(\, Ogull ~1I1d 

Plateilll State . 

4 . .1 Results orthe aJ.lal y~ is or questionnaire lor cOl1lput6rTraining Institutes. 

111 IlYt)l - t)S live (.t3 .2%) respondents revealed that few computer institutes were 

established in Minna, thc number increased in I t)96 - 200 I with Ii !teen OlY.4I~/(" 

people declarillg that passively and by 2001 and above I S persons (47.3'1.,) 

Showed another improvement over the previous years. Since then, there hns been 

a rapid and steady increase in the establishment or computer institutes in Minna. 

Silllilmly these institutes recorded large tUI'll out or graduates fmlll IOO,20n .100 

and above, this lip serge has caused Illany to becollle computer liternte . 

Table v. (,ratluiltes rrolll Computer training Institutes. 
4 _ ~__ __ . ,_ 

Number or (jrmluates Respondents Percenlilge 

tUI'll out 

(a) 100 graduates 10 
--- - - ---.-----.-- - . - - --- _. - y. 

(b) 20() gmduates 13 I 

(l') 300 grad llil tes 15 l<) .5 --· 1 

Total 3R 100 

I:rom tile response of' how these institutes come by the curriculum they usc, it 

was f'ound tlwt these illstitutes do 110t hilve ~ I Clllll11Hln source uf' oblllining their 

curricululll or studies and as such there could be vnriation in the content. Twenty 

() 2,(l'X,) responded llwt they designed their own curricululll, thirteen (l4 .2(X, ) 

obtililled theirs 1"0111 Prof'essiolwl bodies illld live (ll .2%) got f'1'll11l the milli stry 

or hlucation or (LRC). 

Su Ill'rvision: 
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Computer Institutes }tre Illostly private owned tFdi~illg centers that had lillie or 
" 

none supervision given 'by the Ministry or Educ~ti()n .the responscs showed the 

rrequency or supervision'ten (2().3(Y<,) declared nOlle supervision and r"1I1dolllly 

respectively whik eighteel1 (47.4 %) respondents s.,iLi <lnnllldly this ci.llis 1'01' lllorL' 
' ., 

attention ror better ilurllity urteaehi'llg. 

4.4 Contributions made hy computer institlltes and secondary schools 

relationship. 

In the datn analysis or thc relationship betvvccn computer illstitutes alld seco'lllbry 

schools Pearson correlation Coenicient was the Statistical mcthod used un the 

postul:'lled null hypothcsis that stated lhat: There is no significant- difference 

hetwccn pri"~ltc computcr institutes and sl'condary schools in Hlcir 

contrihution to the pro motion of computer education in Minna. 

Datn presentation is round in chapter three Page 20 T"blc 1.11 \vas hHlIld th"t 

there WliS 1I high positive correllllion between secondary schools lind cOlllputer 

institutes . This rel(ltionship Iws hrought about IllLllUld hCllelits lind hettL'l' 

ulH.lcrstanding between the groups. Thus. a lmge numbcr in thc socidy arc 

opportune to be trained using the computer a ~; the instructional mediul11 lh<lt 

enhanced 1~lster tc'lChing and le"lI'Iling cOlllputer. 

I • 
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Thc cOl11putel"~ I."-Schools Illitiative (CISI) 'yns headed hy ChicI' Leo Stall 

I:keh the chairman or (illox technologiesl .ill1ited Ihe piolleer persolltll l'oillpuler 

manul;lCturer in Nigerin. !\ ICdenllGo'vel'llll1cnt Programme inititltive aimed ~lt 

providing our Primary and Sccondary schools with access to critical information 

through the delivcry or computer hard ware, soil ware and internet solutions to be 

secured through donations to prepare Nigcrian youths lor imlllcdiate ami ruture . 

challengcs in in rormation technology. The research findings shmvcd that the 

Fedcral vovel'llmcnt dcsired earncstly to actualizc their dretllll in bringing 

computers to the classroom . This delllands a huge linllnci .. d implications adequalc 

trained Illanpower especinlly 1'01' teachers who will ill tUI'Il implll't this kllowledge 

to tlte ) oUllg secondary school students. 

5.1.1 ST,\FF DEVEI..OPMF,NT ANI> MOTIVATION 

Iluman resource lIlanagement is a vital issuc i I' the ICderal and State govcrllIllent 

IllUst Hchicve their objectives ill introducing computers to schools. St,dr 

dcvelopment or training should be a priority to enahle the tc:'H.'hcrs ~lllcnd 

workshops alld scmillars organized hy the governlllcnt or private org~\1li/."tiolls 

.The rcse,lrch showed that many teachers ,liT willing and ready 10 he tr.ained ~llld 

would like to acquire higher dcgrce ill computer science which will cnlli.lllce their 

perrOI'llWIlCC in school. 

Iluman heings necd to be 1Il0tivated so that tllCY call gi\'C thl'ir nW\inlUIll Otlt put. 

Both students and teachers nced varying incent ives to proillole le<ll'hing 1I1ld 

learning or computer sCience. The privatc SCCOll<.h!ry schools have hl'ltcr 

laboratories, adequate facilities and sizeable population for the numher or 
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'soll:!1 computer':t\'iey 11:ld how ever, the'.' I~(\Vc·· tile problem or in;llkqllate 

IIpmver. 

Ie reseHl'ch findings rc venlcd Ilwt 111<lIly p .. m:llts wcre Iwppy "hout thl.' 

Iltroduction or .the course in the school ;\Ild wish t~)_ e;llI:oLlr<lge their children to 
,I '. • 

C<II'I1, Since soni.e or the parents had no computcrs this created gtT<lt opportunity 

ror thcir wards allli children to be computer literate . 

5.1.2 INTV(;IV\TED MVTIIO" 

The teacher is not only l~lCed with the c1wllcnge or becoming computer litcr;ltc 

but also to knO\v hov.' best the knowledge gaincd can be imparted to the students. 

In teaching computer science the choice or method of tenching is very import::lIlt 

in the ChlSSroOIll situation , which nortlwlly is inrormed by the concept; topic to hc 

taught. characteristics or the pupi Is, the avai lable teaching somces a III I thc typc or 

objectives to be achieved. Some mcthods or teaching computer science h .. \ve becII 

identilied as rollows: 

Discovery method, Discussion, Project Method, (j,\llles, Field trip, 

Ikmonstration, C'olllj1uler Programllled Instrl.lctioll, Tutorial llIethod '1I1101lg.st 

uther::. In most scl~ool s the pOpUI<lt ion W(\s largc so tlwt the cla~sruom tClIchl'l' 

could lIot carry out clTeclive PracliclIls during cOlllpllll'r lessons except stlH.iL'llt s 

were grouped this method was round suitable with Tutorial nH.:thod the studcnts 

had the opportunity to share their ideas <lnd l1<1 ve <lccess to \Vork on thl' COl11putl'rs 

The method saved time ami encour,\ged the spirit or coopenttion lIlllong. thl' 

students. In ll'aehing cOlllpulcl' scicnce the IC<lchcr ensured th,il thl' lessons ill'l.' 

nctivity based nlld onen with pntcticnl llPpnwch unlike the convcntiol1<t1 I,l'cture 

method wherc students sat passive timing tlte lesson. This did not aid retention 

lItH..\ comprehension of instruction. 

5.1.] The role or the Millistry or FdllL'<ltion 111 st'1I1llttrdi/.lItioll ur l'UlIlI H1t l'1' 

scicnce tcm:hing. 
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lport,l1lCe to well stall illspectmall' serviccs ' I ~)'r' ,111 level s or education. This 

land simply means it is ab~olutely ' necessary and essential to have enicient 

Glpable and highly, enlightened supervisory allll: in sr')~ctorate c<llire or people in 
, , 

vll\'iolls ministrics o~' cdllc<ltion at all levcls if gov,erllmcnt cdllcatiOlwl objectives 

(lrc to be achieved. This reselll'ch showed H' r~lpid sprcml or private computcr 

institutes and governmcnt schools too, Somc ' private computer institutcs give 

exorbitant chargcs to the studcnts in their centers, \vhich is not comlllcilsurnte 

with the quality or training they olTer. This calls 1'01' concern lhat the inspectornte 

division should enrorce standards in' teaching computer scielll:e through regular 

visits to institutes and school, provide them with continuous delinitions or goals, 

nurturing creative approach to the problems, ensuring that the course contents 

need the need or the society (lnd providing any uscrul inrorl11atioll that would 

enhancc Icai'ning and teaching or computer scicncc, The rescnrch revealed that 

sOllle schools and computer institutes designed their curriculum or studies, this 

supposc to bc a proressional work and must be handled with much seriousness in 

nnkr to control the quality ortcaching. 

Somr problems idclltiricd 

I. The ratio orstulients to one complIll'r \\i;\S LI or) : I 

ii. Only live sehoots in Niger state have benelited 11'0111 tlte school net 

projec( provided by the Fedeml Ciovel'l1ll1cnt 

III. These computers me not versatile, though Iwve Intertll'l connectivity. 

IV. Most schools do not Iwve conducive atll1osphet'C in tIH.:irl"hortltories, 

they lack constant power supply, stabili7.ers, air conditioners not 

adequate but have 1~\Ils. 

v. Qualified personnel arc lacking (111(.It11c 1<:\o\I 'nva ilnbk ~1I,(, oVL'rworked. 

VI. No LIlli lied syllabus 1'01' the course. 
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VII. The process' or fraining leachL'l"s is slow ~o'tr1ey have nol heen "ble to 

nwke adequatc' use or the computers to letlch in their ~uh.iect tlretls. 

) SUllImary COlldusic,Hl alld Rl'l'Omll1l'llliafioll 

The project wt)rk on the evaluation or the t~(lching or computer science in 

,ecoIH.lary schools began with a simp'le random selection or rour secondary 

sclHlols within Minna 111dropolis. Two linkert SC;11e questionnaire wL'I"e designed 

as research instrument (Appendix A) for secondary schools <lilt! computer 

institutes (Appendix B) others include observation of" the facilities in the schools 

interviews and test were also conducted. Arter two wecks or lenching a test was 

prep;m:d ;Intl ;1dlllinistercd 011 the two groups the control grollp \\'as t"lIght using { 

I.ccture mdhod while the experimental group "';IS t(lught using Tutori;t\ method. 

The result showed that the Tutorial method had (1n advantage over the Lecture 

Illethod. The resemcher used the test concerning mcan to ;lI111lyse the scores. Two 

null hypothesis were postulated (Inti tested statistiClll1y by n method known ns 

Pearson Coerliciellt Correlation to determine the level or relationship hetween 

computer institutes and secondary schools. The result showed that there was n 

high positive relationship between two groups, which yield liiutlwl benefits by 

prul1loting computer educC1!iol1 in our society . 

The research made it obvious tlwt certain r(lelms wL'I"e responsihle f~)J' the 

effective te(lching or computer science (lnd these incillded~ good method or 

leaching, tHkqlll1tl' 1~lcilities, supply or person;" computers, <.Idequate and 

lJlIulilied personnel and adequllte provision or instructiol1al nHlteriills eXHl11ple 

curricululll and text books for learning. 

The quest 1'01' computer literacy can not be achieved by the g.overnl11ent ,dol1e, it 

is therefore (1 corpornte afTair with the contributions· or private orgtlni/.l1tions, 

Parent Teachers Association, industries alld privale institutes lo promote 
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mputer cducation '. 11 IS important 1'01' the g9vel'llmcnt to hring <lbOllt a 

nducive atmosphere I~)r this cordial relationship . 

.. 
RrcOl11l11r:jHI a t ions 

I. [nch schooi sllOuld 'cnsure tlwt it has a stnmg P:'lrent Teachers' Association 

body that would complement the errort or the government in provision or 

somc raci Ii ties needed; 

2. The school c(ln org<ll1ii'.c opcn days, qUIz competitions SCICI1CC clubs or 

cOl11puter science c1uh where students can leal'll among the members or, 

mise funds to buy sOl11e or the computer accessories t1wt ClI'e required by 

the school; 

3. The school C:lIl suh -charge a lillie ICe tti elHlhle thelll purclwse SOIlll' things 

ror instance raise a block or class ror it compl1ter laboratory. 

4. The government should encourage cot'vornte ventures between secondary 

schools and privnte computer institutes so thnt other schools would hnve 

the opportunity to learn computer science. Since 110t all the schools Illlve 

provision or persOIwl computers more so, it is cHpitel1 intensive . 

5. III service trailling should be org:'1I1i '!.cc! Oil lermly basis ror Ihe teachers to 

update their knowledgc on currcnt issues. 

6. Ficld trips or demonstmt ion classes should be organized to widen the scope 

or the student's knowledge on computcrs. Other rriendly application . 

packnges could be lIsed like Windows and Microsolt Disk Operating 

System (MS DOS) to enhance the knowledge or disk operating system 

which is lacking in their school systcms; 

7. Since computet' literacy is not restricted to governmcnt schools ~t1one, 

every ncccssmy errort must be plIt in place to enforce good rcgll\tltiOIl or 

computcr institutes, as wcll as govcrnlllent ami privatc schools; 



, ... . "' , , 

", . 'tl '" ... 

" . -4 

X. A ulli lied ctiri;iCLilull1 structure shoull! ·be provided to all the schools <IIH.I 

our Educational' Resource Ccn~res. should be properly put in place wherc 
, 

studcnts have acccss to go and learn computer basics; 

l) . Computel'. .litcrncy course should be included in all teacher education 

programmes alld be m(ldc cOlllpulso"ry .11l th(;'sc secondary schools where 

computers are provided . 
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(a) Subsidy 1'01' Stlident"s leal'l1ing' (h) Provision ' or nLnpower/ Facilities ror learning 

(c) provide carricr prospect. 

II . Which aspcct do YOll cll1plwsi/.c durillg )?Hlr tmining? (a)h hard ware (h) Sortware (c) 

Both 

12. Would you say the relationship provides opportunity for: (a) Exchangc or IH':W ideas 

(h) Enlightcllment programmcs (c) Soliciting luI' aids rwm corporate bodies 

I~ . Which mcthod or IC;I\:hin!:! do you cl1\ploy ill the ll' ::c hill~ Ill' ((,l11plltcr scicnce? (a) 

['cllchcr cClllcr mcthod (It) I)i sl'llvcring IIlcthod (e) Iknlllllslrlllilll1nlcllH,,1 

14. Ilow onen is your school slipervisl'd hy Ministry or hluc;lIiOIl '? 

(a) Hi-anllually (b) ()uartcrly (c) Annually 

I) . Which would you consider most nccessmy ror the cllccli\'c teaching <lIld learning or 

( 'omputcr Scicnce? 

1I. Provision or adcquatc time ror teaching 

h. Provision or I:lcilities (Jnd instruclionlllm(Jterials 

c. Avail:lhility ol'qllalilil'lllcm:hcrs 
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INTERVIEW QUESTIONS t 

. 'Schoolllrad/Millistry of Educati;)11 l\1inna. 

What is the name or your, Schoul? 

What is the Students' popt"lIatiun? 

What is the p{')'pulation or your tcaching staff? 

I low IlWIlY teilchcrs me computer sc.ientists? . 

I low Illany personal cOlllputer ullits do you I;ave ill the School? 

What arc the other f~lcilities available? 

Ilow did you get your personal computer lJllits? 

What motivllted the management to introduce computer science in the School'? 

I low would you rate the interest or your teachers and students in the teaching alld 
learning or computer science? 

What has the management done to motivate the teachers ami learners in the 1L'<ll.:hillg 
and learning or computer science? 

Ilow did the school obtaill its curriculum and what is the llIc1ilod tIl' eVClluatillll '! 

STUDENTS INTEI{VIEW 

('lass . .. . . . . ... . . ... . . ... .. ..... . ....................... . 

Age .... .. .................. .. .. ... . . .... ... . ....... . .... . 

I low would you rate your !cachers in their teaching or cOlllputer science? 

Did you have pre-knowledge or computer sciellce bcl'ore its illtroduction ill thl' school? 

What courses do you lilld easy? 

Which do you find dinicult? . 

1)0 you \vish to contillue with this subject ill senior secondary school? 

Do YOll write h:sl. assiglll11ellt or exal11s 011 this suh.iec!? Plt:ase specil'y .... .. .. .. .. .. . .. . .... .... . .. 
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(}uestiollnairc for computer Itislitutcs 

Intrmludion: 

. '., 

. , 

.. . ' , 

( Appendh B ) 

This questiollllaire IS designed tu asses thc contributioll or computer trainillg institutes on 

computer education .' flleasc cumplete thi s questiollnaire and try to he honcst ill your responses. 

I . St.ltlIS .... " ...... . . .... . ... . , . ," " ',.,""',. " .. , .. " ...... , ... . 

2. Ilighcst educational qllalilicntion ....... . . .. : .. .... .. . ... . .... . ....... . ... , .... .. ..... . . . . .. ... -

3. When was thc illstitute estahlished? .............. ...... ... .... .. ...... .. .... ........ ... .... .... ..... ... ..... : .. 

(a) 1991 -1995 (b) 1996 - 2001 (e) 2001 - abovc 

4. Who approved the establishment or thi s ill stitute? 

(a) L.U .E. (b) fvI.O .E/F.M .OE (c) Prolessional hody. 

5. Which eertilicate do you orll-r? 

(a) ordillaryeert. (b) Advance eert. (c) Iligher Diploma 

(1. Which institute l,r higher learning are you al"liliated to'? 

(:1) Nonc (b) Polytccllllics (c) llniversitv 

7. Sillce thc inception or this institute how many graduates have youtllrn oul'! 

(a) lOll. (b) 200 (c) 300 

X. Wlto designed the curriculullI YOII usc '? 

(a) SciI' (b) Professional Budy (c) Curriculum designers/M .O.E. 

(), Ilow oncn is your institutc supcrvised or inspectcd'? By M.O.E.? 

(a) Not at all (b ) At random (c) Allnually . 

10. In thc course or your trnining. whirh area do you clllphasis? 

(a) I I ardWc.ln: (h) Solhvan: (c) Both alld others. 

II . Ilow would you rate thc relationship hetween your organization a III I cduc:ttiollal 

institulion 

(a) Ilhlil'lerent (h) Cordial (c) vcry cordial 

12. What has yntll' organi/.ation done to promolc computer educatioll ill Scltuuls . 

(a) Provide subsidy for stuucnts tuitii.m (b) Provision or manpowcrtracilitics ror 

trailling (c) clll i ghtmcnt prograIllIlH.:/carricr prospect. 

I) , What would you stand to bellelit in your relationship with secondary schools'? 
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(a) 1':xcIHlllgc or-i,e\\It ideas (h) 

(c) Solicit lill' aids rrom corporate bodi~s . '. 

\4. Which or the rollowillg do you cOllsider l1lost llL'CCSSilry ror effcctive ll'ilcllillg alld 

Ical'llillg or computer scicllce? 

(a) (lood tcaching methods (h) qualilicd teachers' (c) 

tilllcll"acilitics rOI' Ical'lling, 
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.. PROGRAM OUTPUT 

Ir~, od",cliotl 

I~pul Dev,ees • 
OI~J'l~ D~Yice$ I 
(t'~'~ r'OCf'lIilO Unit (CPU I Other it1pul 0 ev eel 

' I 
4 

, 

COMPUTER HARDWARE TUTORIAL 

FOR 

SECONDARY SCHOOLS 

PGO PROJECT BY MRS THOMAS 

MATHEMATICSICOMPUTER SOENfE DEPAF;TI,IHIT 

FEDERAL UNIVERSITY OF TECHNOLOGY. MINHA. HIGERIA. 

til . [ompute, IImdwa,o Tutorial to, SecohdQ'iI !lctidll ,l \ . :"il', .t ) IW 3f;.I1~~lt..'n' ,~ •. , . ' I . 
"~fr .. ; IIf'r .Jti'L~~ \). r f . ; 

BRIEr INTRODUCTION TO Corv!PUTER 

A Computer is en electronic machine. which 6ccepls end 
process doto by following 0 set of instructions to produce 
on' accur6te ond efficient result. , 

I 

The computer system consist of follt elements : 
1. 1-lordw6f!l 
2. SoflWme 
3. Plocetimes ond 
4. people. 

1 
: E'eviclII J !:Ie>:t J C)I): c I 

~t I i1r-l,,,-,,,,,,--"\''''''·''~' ., ~:;:""";::-.,.';"'-·-,....,r ...... _u-.,....----------
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Dg" ,d'!fim!l:meft!al!1triMtt:1 .. mm!lt'~!Wltij!rMWi~·~?'i '1:,:,. ,,~ ... ~. : _,,-LQI .~J 
TI-lE KEYOOI\RD 

":, 

nr.1'I!!I~:m11 F",clionkey,' ,'2 

, The K':lyboord is on input device through which doto entry is done ond 
I then possed on to the processing unit. , 

The POltS (If Keyboold I'\S shown above ole: 
. 1 Npho-nlllllPlir kl')l:; 
I t. . Cursor loov;no OlfOWS 

J. FU'lr..tion ~ ('ys- 1-12 ","rJ 
: 4 1 ~tllneric koV p.)rJ 

fhA'l1e,ic Key ""d 

Atpha-l'lllnt"C ktv\ 

- ClIlOI movi1Q ktl's 

I rwrl.j!!","m;r;mQ'''(''rmmlt;Jm1jpl!tr'''I!mmtMfiAifijff~~~~:~:~~;~~~~' 't:~. ~ ( " . 

"" 

I THE MOUSE 
i 

The mouse is a pointing device used to position a (ursot on the seteen 
end to Initiate actions without using the keyboBrd. 
! 
t 

' ''.1:'''' 

I r 
. \ . .. 
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TUTORIAL QUESTIONS 

. 1 

, 
. )t!~ ~ · .;' 

" 

1). lhe cOmptKer system con$ist dial Hdldware, S~tware, Procedures and People (bl Hardware, Ligl·~. and IUI~tHe leI Soltware, Hardware arrl People. 
Enter the cwect answer: r. 

2]. lhe hdrdl·\"jre relers to: [a]lhe machRle language [b]lhe ph~'s~al components 01 the computer k]lhe rnplK a/'"j out devices 
Enter the correct an!:wer: r ' 

3). lhe lour ril.~or activities 01 the cOrf~'IJter are: 
(.3) In~t pro(essir~, storage and output Ibl Pro(:~ilJes, storage, R1put and people Ic) i)utpt( input, pe(~lle and processing 
Er~er the COllect answer: r 

~).lhe~e adr,/~ie8 also Imns I.he : lal Computer IJnils(bl Computer output leI Computer H'lput 
Enler the mreet answer rM 

~IJ. 1 he ke~,t"J.jrd is lal an OI.~~(Jt device Ibl a stc~age I.Hl~ leI an ir~~.~ device 
Enter the cl:~red answer r 

f,] ,6, device wlih reads ~~~lted \\~~.ten or photoga~"dc wilages dr)j convert them ir~o a digitallorrn that a cornpul.er can lInderstant i) called 
la) L~Jht pen [b) Mouse Ie) Scanner 

Enter the correct answer: r 
i].The lfI,j~)r components (J a ke}~oard are 1,3]1he alphar~.lriler~, IlDdional, cl.lsor/arrow and nllrneiic ke}'s 

[b) Speci~, character ,3r~ IlnlClrJ!l~ ke}'s Icllhe alplldlllITler~, hutiolldl and number ke~'s. 

Enter the c(~ rect answer: r 
81. \'I1~ch 01 the 10~owil)J is comrlered as the orain ~ the computer [al Cel~r~ proees:ilg I.nlit Ib] Oulpl.lt IXlit [cl Storage In·~t 

Enter the cweet answer: r 
3) Wlih (J I.he IO~OVI'Ulg is the salest storage [a) PriH1ar~' storage [bl Secmdary storage [c) Memor}' 

Enter the correct amwer: r 
101 ................ is ,3tl e:<arnple 01 ol.rtputllnit 

Enter the correel. ,3nswer: r [al Prn'lter [bl Senler [e] MOllse 

SCORE:\I 
--=-~~.J 

Start ghesh I h~)$e I 
~ __ .J __ ..J 



.. ' 
,"' , '. , . ~ . , 

. PROG RAM COIJK 

I'ri\·"lc Suh Fortll I ,Clad(! 

l'lld Suh 

I'ri\';lle Suh rvlllJ 0. ( 'Ftk() 
r\'k.llidc 
h 11"111 5 . Show 

hit! Suh 

I'rivale Suh MIlII _ Click() 
t\k.llidc 
I :Ort "(I. Show 

I·:"d Suh 

l'ri";lle SlIb MIl1 2 ( 'Iick() 

" k .llide 
l:orm7.Show 

Flld Suh 

I'ri\';lll' Suh MIl14 ('Iick() 
Mc.llide 
Forml I.Show 

I :Ild Suh 

I'rivtlll' Suh tvtl1l6 C'lickO 
Me.llitle 
1:(lI"IllX .SIH1W 

hid Suh 

(lri'·all' Suh tvln18 ClickO 
1': lld 

L"d Suh 

Pri,tlte Suh MnI9_.ClickO 
tvlc .llitk 
Forml (I. Show 
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hllml .Sllo\\' 

1':lld Suh 

. ' 
.' ' .. ... .. 

.. ~ 
' ! I 

~ .~/ ." . ~ 
, " t 

I'ri v:ttl' Slth ( 'ltIdNexl _Clirk() 
l'i r2. ( 'Is 
l'i e2 .Priltt" 
l'ic2. I'rilll " 
l'i c2 .I'riltl" 
l'ir2. l'rilll" 
l'ic 2. l'rillt " 
l'iL':!. l'riltt " 
l'ic 2.I'riltl" 

I·:ltd Suh 

I. I\ln1t:l -lltllllnir keys: colttailt kilns (;tlphahels /\ -/.) illlllllulllhns Il -I) " 
used ror Iypillg." _. 

2. ( 'ursor/I\rrll\vs keys: they arc liHl1'. usu:tll y hlillk s :tlld illdictlcs wlll'll'" 
Ille Ilexl characler Iyped willllppl'al'." 

.1. FlIllciiollal kc~' s: VI -FlO or 1"1-1-'1 2 IIscd lill' lIpplicalioll p:tck:tges" 
4. NuItH:rit: ke. p:td :1I1t! Clll'S()I' IlltlVelllClll kc ys: II scd lill' HeCtllllttilt!! \vllrk" 

whclllhc llullllock illdic:tlor is Oil :tIld olT,vhcll il is Ihr Ie:.;!. " 

I'ri"ill c Slth ( 'indPrl' violls_ ( 'Iick() 
l'ic2.{ 'Is 
l'ic 2. l'rilll" 
l'ic 2. l'rilll " 
l'ic2. l'rilll 
Pic 2.Prilll" 
Pir .2 .Prilll" 
l'i c2 .Prilll" 
l'i c2 .l'riltl " 
Pic'.' PrJ Itt " 

I': nd Suh 

The Keyhoard is :111 illpul device Ihrough \Vhich dala clllry is dOI1C alld " 
Ihcll passed 01110 Ihe proccssillg ullit." 

Thc paris or Kl'yhoard as Sltowll ,,!Jovc :trc :" 
I . I\lplw-lllllllL'ric kcys" 
2. {'ursor Illo\'illg arrows" 
.l. hlla:1 iolt:tI kc~' s F 1-F I () or I-' l -IT2 :lIld " 
4. NlIIlleric ke~' p:,d" 

I'ri"alc Suh Form l\c\ivalcO ' 
l'ic2 .t 'ls 
l'i c2. l'rilll" 
l'ic2.l'rilll" 
l'ic 2.l'rilll 
l'ic2. l'rilll " 
l'ic2.l'rilll" 
Pic2.l'rilll" 
Pic2.Prilll " 
Pic2. Prilll " 

Flld Suh 

J-:ml Suh 

Thc Kcyhll:trd is all illpul devicc Ihrough which dal:! clllry is dOllc :tlld " 
Ihell passcd Oil 10 Ihc processillg ullit." 

The parIs or Kcyhoard as sho'"vll "hove arc :" 
I . 1\ Ipha-llul11cric keys" 
2. Cursor l110 villg arrows" 
1. Functioll keys 1- 12 :tnd " 
4. NUllleric key pad" 

l'rivalc Suh ('mdClosL'_Click() 
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t',·1 t'.Il i dl' 
Fnrllll .Sho\V 

1·.lld Suh 

, , 

I'ri" illc Suh ( 'lIldNext t 'Iick() 
l'ic2. < 'Is 
l'il.' 2. l'ril11 
l'i c2 .1'rilll 

:~ ' .. 

. . . 
1 ~ , • 

l'ir 2.Prillt" 1'1 .< )Th{S : t 'oll verls compllter gClll'l':ttcd gr:lplls ch:llts" 
l'ir2. l'rillt" illld lillc drawillgs illto high qU<llily outpul llll !,<lper." 
l'ic 2.l'rilll" I'loltcrs mc uSII :llly lIscd lIl<lillly hy cllgilleers :1Ilt! " 
l'ic ~ Yrillt " architects. lill' producillg huildillg pl<lllts ." 

I :Ild Stlh 

I'ri\'atc Suh l'lIldPrevious_ Click() 
l>ic2 .t'ls 
l'ic'2. I'rillt 
l'ir 2.l'rillt 
l'ir2.l'rillt " 
l'ic2.Prillt " 
l'ir2.Prillt" 
l'ie ~ .I'rillt " 
l'il 2.I'rlill " 

Flh.! ~~ lIl, 

These prescllt output Oil permallcllt rlll'lIl usu;d Iy 011 II " 

papcr. Thl.:Y arc also ill di ITcrcllt t~l pl.:S alld l'lllolll"s." 
a) Lascr .let " 
(b) I k sk Jet " 
(c I /)ut 'natri:-.: c.l.e ." 

I'ri'·tllc Suh Form !\cti n ltc() 
l'ic2. ( 'Is 
l'ic2. l'rillt 
Pic ~ .I'ri III 
l'ic2,Prillt" 
l'ie2.l'rillt" 
l'ie2 .Prillt " . 
Pic 2. Prillt" 
l'ir 2.Prillt " 

1':lld Suh 

These presl.: llt output Oil pcrmallcllt !!.lI'Il1 lI suall y Oil <I " 

paper. Thcy arc also ill dincrcllt types allli colours." 
a) I.ascr.lel " 
(b) Dcsk.lel " 
(e) Dot m<ltrix c.I.c." 
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