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Welcome to EDU 758 Computer Science Educatiethods which is a two credit
unit course offered in the second year to studaintise undergraduate degree programme in
Science Education. There are fifteen Study Unithigicourse. There are no prerequisites for
studying this course. It has been developeith appropriate local examples suitable ftive
Nigerian audience.

This course guide is for distance learners enratigtle B. Sc Ed Science Education
programmes of the National Open University Nfgeria. This guide is one of the several
resource tools available to you to help you sssitgly complete this course and ultimately
your programme.

In this guide you will find very useful mmation about this course; aims,
objectives, what the course is about, whatrge materials you will be using; available
services to support your learning; information esignments and examination. It also offers
you guidelines on how to plan you time for studie amount of time you are likely, to spend
on each study unit; your tutor-marked assignments.

I strongly recommend that you go throughstlgourse guide and complete the
feedback form at the end before you begin yourysaidhe course. The feedback form must
be submitted to your tutorial facilitator atp with your first assignment. This guidesaal
provides answers to several of your questions. Mewelo not hesitate to contact your study
centre if you have further questions.

I wish you all the best in your learning experiemnd successful completion of this
course.

Course Objectives

There are objectives to be achieved in each stodytithe course. You should read

them before studying each unit. On completion &f dourse you should be able to:

» List the sequences of early non-mechanical couratidg and articulate
the stages of envelopment of electronic numericahime.
 List the generation of computers.

e List various components of computer and th&inctions and identify
different types of software

» Atrticulate the uses of computer in teaching andhieg processes
* Identify the three modes of computer lesson presient
» Prepare and deliver a computer based instruction

« Identify problems militating against the glbbase of computer in the
teaching and learning processes with particiddtention to Nigerian

schools.
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Course Summary
Module 1 introduces you to historical develgmt of computer. Module 2 presents
computer and computer components. Module alsdenith computer and instructional
processes. Module 4 presents computer based itistrand Module 5 deals with problems
militating against the use of computers in thestlasm. There are fifteen Study Units in this
course. Each study unit consists of one week’s vaorkshould take you about three hours to
complete. It includes specific objectives, dance for study, reading material, and Self-
Assessment Exercises. Together with tutor-narlessignments, these-exercises will assist
you in achieving the stated learning objeddivof the individual Study Units and of the

course.

Study Plan
This table is a presentation of the course andlbag it should take you to complete

each study unit and the accompanying assignments.

Unit Title of Study Unit Weeks/Activity Assignment
Course Guide 1 Course guide form

Module 1 Historical Development of Computers

1 Early Aids to Counting and Computing 2 Assigmin

2 Evolution ot Electronic Machine 3 Assignment

3 Computer Generation Z Assignment

Module 2 Computer and Computer Components

1 computer Components 5 TM I'to be submitted

2 Computer Hardware 6 Assignment

3 Computer Software 7 Assignment

4 Sortware Classification o TM 210 be submitted

Module 3 Computer and Instructional Processes

1. Computer Usage in Education Proceps 9 Assghm

2 Mode of Computer Lessgn10 Assignment
Presentation

3 The Use of Network and Internefll TMA 3 to be submitted
for
Instruction

4 lectinoc in Cammniitar Llcana in EAdnicatinn 12 Accianmant

4 lssues-i-ComputerUsage-ir-Education—12 SSt

Module 4 (‘nmpnfnr based lnstruction

1 Developing Computer Science Sched.3 TMA 4 to be submitted
of Work for Secondary Education

2 Lesson Notes for Science/Informétich
Technology

Medule-5 Preblems-MilitatingA

<
T OoTCTTTovT
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1 Global Problems 15

2 Problems in Nigerian Schools 16
Revision 17
Examination 18
Total 18

*You can equally use this overview to plan yourgmeral timetable.

How to get the most from this Course

In distance learning, the Study Units replace thigarsity lecturer. The advantage is
that you can read and work through the course et your pace, and at a time and place
that suits you best. Think of it as reading theuexinstead of listening to a lecturer. Just as a
lecturer might give you in-class exercise, yourd§tUnits provide exercises for you to do at
appropriate times.

Each of the Study Units has common featuvdsich are designed to aid your
learning. The first feature is an introduntido the subject matter of the unit andwha
particular unit is a set of learning objectivese$é objectives let you know what you should
be able to do by the time you have coneplethe unit. You should use these objectites
guide your study.

When you have finished the wunit, you showd back and check whether you have
achieved the objectives. Self-Assessment Esesciare interspersed throughout each study
unit and answers are given at the end of the course

These exercises are designed to help you recatl yahahave studied and to evaluate
your learning by yourself. You should do each $afessment Exercise as you come to it in
the study unit. The summary at the end eafch unit also helps you to recall all thaain
topics discussed in the main content of each Whitre are also tutor-marked questions at the
end of each unit. Working on these questions velplyou to achieved the objectives of the
unit and prepare you for the assignments whichwitiilsubmit and the final examination.

It should take you about three hours to mete a study unit, the exercises and
assignments. When you have completed the firsysiod take note of how long it took you
and use this information to draw up a tebéd to guide your study for the rest obury
course. The wide margins on the left andhtri side of the pages of yours course baok
meant for you to make notes of main ideas or kegtpa@t which you can use when revising
the course. If you make use of all these featy@s will significantly increase your chances

of passing the course.
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Course Deliver
As an open and distance learner, you learn threagaral ways. You learn when you

interact with the content in your course materidahie same way as a student interacts with

the teacher in a conventional institution. uYalso learn when you are guided througle th
course; however you are not taught the coursesddstyour course material is your teacher,

and as such you will not be able to get answeanjoquestions which may arise from your

study of the material. It is for this reason thatadditions to the course material which you

have received, the delivery of this course is suggdy tutorial, facilitation, and counselling

support services. Although these services aoé compulsory, you are encouraged to take

maximum advantage of them.

Tutorial Sessions

The total number of tutorial hours for this couis8 hours. Tutorial sessions form a
part of your learning process as you have an oppibytto receive face-to-face contact with
your tutorial facilitator and to receive ams® to questions or clarifications which yonay
have. Also you may contact your tutorial facilitaby phone or mail.

On your part, you will be expected to prepare aledadiine by studying the relevant
Study Units.... write your questions so as dgain maximum benefit from tutorial sessions.
Information about the location and time scliedfor facilitation and will be availablet a
yours study centre.

Tutorial sessions are a flexible arrangement betwee and your tutorial facilitator.
You will need to contact your study centre to agethe time schedule for the sessions. You
will also need to obtain your tutorial facilita®phone number and email address. Tutorial
sessions are optional. However, the benefits dfgigeiting in them provide you a forum for
interaction and peer group discussions which willimize the isolation you may experience

as a distance learner.

Facilitation
Facilitation is learning that takes place hbotvithin and outside of tutorial sessions.
Your tutorial facilitation guides your learning bping the following:
. provide answers to your questions during tutoealsgons on phone or by email;

. coordinate group discussions;
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. provide feedback on your assignments;

. pose questions to confirm learning outcomes;

. coordinate, mark and record your assignment exammacore; and
. monitor your progress.

The language of instruction for this course is EiglThe course material is available in print
or CD formats, and also on the university website.
On your part, you will be expected to prepare alwdiine by studying the relevant
Study Units, write your questions so as to gainimam benefit from facilitation.
Information about the location and time scHed for facilitation will be available at
your study centre. Time of facilitation is #exible arrangement between you and your

tutorial facilitator. You should contact your tugdrfacilitator if:

. you do not understand any part of the Study Units
. you have difficulty with the Self-Assessment Exsed
. you have a question or a problem with assigmment, with your tutorial

facilitator's comments on an assignment or withe ghading of an assignment or

with the grading of an assignment.

Counselling

Counselling forms a part of your learning becatise provided to make your learning
experience easier. Counselling is available ymu at two levels, academic and personal
counselling. Student counsellors are available the study centre to provide guidance for
personal issues that may affect your studi¥sur study centre manager and tutorial
facilitators can assist you with questions aoademic matters such as course materials,
facilitation, grades and so on. Make surattlyou have the phone numbers and email
addresses of your study centre and the variousithdils.
Assessment

There are three components of assessment forahise: Self-Assessment Exercises
and assignments at the end of each study unifuter-Marked Assignments; and a written
examination. In doing these assignments, yae expected to use the information gathered
during your study of the course. Below adetailed explanations on how to do each

assignment.

Self-Assessment Exercises (SAES)
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There are Self-Assessment Exercises spread tlmatugh your course material. You
should attempt each exercise immediately afteringatie section that precedes it. Possible
answers to the exercises are provided at ¢hd of the course book, however, you dghoul
check the answers only after you must hateempted the exercises. The exercises are fo
you to evaluate your learning; they are not telemitted. There are also questions spread
through each study unit. You are required dtempt these questions after you have read
study unit. Again, the questions are to help yaess your knowledge of the contents of the
unit. You are not required to submit the answersSiEs.
Tutor-Marked Assignments (TMAS)

There are four Tutor-Marked Assignments fdrist course. The assignments are
designed to cover all areas treated in the coWime will be given your assignments and the
dates for submission at your study centre. Youegaired to attempt all four Tutor-Marked
Assignments. You will be assessed on all four theitbest three performances will be used
for your continuous assessment.

Each assignment carries 10% and together will ctmrr80% of your total score for
the course. The assignments must be submittedyour tutorial facilitator for formal
assessment on or before the stipulated dates lbonission. The work that you submit to your

tutorial facilitator for assessment will count f80% of your total course score.

Guidelines for writing Tutor-Marked Assignments

1. On the cover page of your assignment, write thessaode and title assignment
number (TMA 1, TMA 2), and date of submission, uyaame and matriculation
number. It should look like this:
Course Code:
Course Title
Tutor-Marked Assignment
Date of Submission
School and Programme
Matriculation Number

2. You should endeavour to be concise and to the poydur answers and adhere
to word limit where given. Your answer should bedzhon your course material,

further readings and experience. However, mm copy from any of these
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materials. If you do, you will be penalized. Rentier to give relevant examples
and illustrations.
3. Use ruled foolscap sized paper for writing answiglake and keep a copy of your
assignments.
4. Your answers should be hand-written by you. Leaweaggin of about 1.5 inches
of the left side and about 5 lines before the answéhe next question for your
tutorial facilitator's comments.
5. When you have completed each assignment, nske that it reaches your
tutorial facilitator on or before the deadlinefdf any reason you cannot complete
your work on time, contact your study centreanager and tutorial facilitator
before the assignment is due to discuss the pbssifian extension. Extensions
will not be granted after the due date unless ueseeptional circumstances.
Final Examination and Grading
The final examination for EDU 758 will be of two ins duration, and will carry 70%
of the total course grade. The examination willgishof questions which reflect the kinds of
Self-Assessment Exercises and questions in the-Meaoked Assignments which you have
previously encountered. All areas of the eseurwill be assessed. You should use thee tim
between finishing the last unit and takinge t examination to revise the entire cour§au
will find it useful to review your answerto Self-Assessment Exercises and Tutor-Marked
Assignments before the examination. For you toligéte to sit for the final examinations,
you must have done the following:
1. You should have submitted all the four Tutor-Marléessignments for the course
2. You should have registered to sit for thgamination. The deadline for
examination registration will be available gbur study centre. Failure to submit
your assignments or to register for the dration (even if you sit for the

examination) means that you will not have a scorgte course.

Course Marking Scheme
The following table lays out the marks that constitthe total course core.

Assessment Marks
Assignments 1-4 (four submitted, but the beShree assignments, marked out of 10%
three of all the assignments selected) totaling 30%

Final examination 70% of overall course score
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Total 100% of course score

Conclusion
In conclusion, all the features of this «mrguide have been designed to facilitate

your learning in order that you achieve théms and objectives of the course. Theylude
the aims and objectives, course summary, seouoverview, Self-Assessment Exercises and
study questions. You should ensure that yoake maximum use of them in your study to
achieve maximum results.
Summary

EDU 758Computer Science Education Methods igesv you a basic knowledge on
the use of computer for instruction upon which gewelop skills in the use of computer in
the classroom. It is aimed at equipping ywith skills necessary for computer usage the
modern classroom. Upon completing the course youldrbe able to articulate the historical
development of computer, identify various comgnts of computer, select necessary
software for classroom instruction, prepared adeliver a computer based instruction and
articulate problems militating against the useahputers in the classroom.

I wish you success with the course and hope thawl find it both interesting and

useful.

10
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MODULE 1 HISTORICAL DEVELOPMENT OF COMPUTER
Unit 1 Early Aids to Counting and Computing

Unit 2 Evolution of Electronic Machine

Unit 3 Computer Generation

UNIT 1 EARLY AIDS TO COUNTING AND COMPUTING
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main content
3.1 Early Non-mechanical Counting Aids
3.2  Early Mechanical Counting Aids and Computingide
3.3 Information Processing Devices

4.0 Conclusion

5.0 Summary

6.0  Tutor-Marked Assignment

7.0 References/Further readings

1.0 INTRODUCTION

History serves as the linkage of the presémt the past as well as to the

future.

Therefore, your understanding of historical develept of computer will not only be

an impetus for you to appreciate efforts made tioeaat where computer technology

is today but also sensitize you to also enajour own contribution to its future uses
and how to improve computer technology as a whaiéhe betterment of humanity.

An historical approach will help you to understahat the invention of computer was

as a result of human problems related tothematics and the beginning of
mathematics is counting. Various aids were useddanting at one time or the other;

starting with fingers, pebbles, and ABACUS.This unit will take you through the
stages of early aids to counting; startingthwearly non-mechanical counting aids,
followed by early mechanical counting and potation devices and finally the
evolution of information processing aids.

2.0 OBJECTIVES
By the time you complete this unit, you should b&do
(1) List the sequences of early non-mechanical togmids.

(2) Identify the first counting device.
(3) Name early inventors of counting and computiagices.

12
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3.0 MAIN CONTENTS
3.1 Early Non-mechanical Counting Aids

Throughout history, man experienced an everemsing need for numerical
calculations and has continued to seek ways meet this need with a minimum of
mental and manual efforts. The early marke lihis predecessors, was blessed with
fingers and toes as an inherent means of countigy. instance, look at your hands;

have you ever used your fingers to help you cobethaps you used them to help you

to add two numbers. When you did this, ywere using your fingers as a counting
device. It was a very simple device whicklped you to carry out simple additions.
However, there were limitations on how far one dagh with these facilities.

As time progressed, these limitations wereercome by the discovery that pebbles,
grains of corn, and other small objects could elder counting. Again, look at your

fingers . How many have you? You have ten if yatlude your thumbs. Because you

have ten fingers, they are not very good for cagnivhen the numbers are larger than

10. Because of this, primitive man started to usgbfes and related materials, instead

of fingers, to help him to count. Suppose he wattetbunt the number of animals he

owned, He built a pile of stones with one stoneefeery animal. After he had finished

building the pile he would then look at @&nd see how many stones there were in it.
This was not easy if all the stones were in a sipge. So he put them into smaller

piles of the same size. What size did Heose for each of these smaller piles? He
decided that the size of each pile should be termpieked this number because he had

ten fingers.

Suppose that after counting his animals the prithan had three piles of ten stones

and one smaller pile of four. After looking at thitkes he said, “I have three tens and

one four”. He called the number thirty-four. Everitg small numbers like 34 used a

lot of stones. Using stones is no good for largalpers. The next step was to use a
different stone to mean ten animals. Perhaps primitive man used black stones to
count up to 10. He used white stones to count tineber of tens. The number 34 only
needed 7 stones, 3 white and 4 black. Timethod was also used to count larger
numbers. Red stones could be used for hundreds. theenumber 154 used only ten

stones. The piles of stones looked like :thls red stone, 5 white stones and 4 black
stones. This simple way of counting was difficultyo tuse because stones were very
awkward.

The next idea was to use coloured beads threadadstimg. At first the beads were

made of stone. Around about the year 1200 the Ghinsed this method of counting

to address the problem of how to handle bjgsb conveniently. The beads were
threaded on lines of wire frame. The beans the first line counted the units. The
beads on the second wire counted the tdiiee bead on the third wire counted the
hundreds and so on. By moving the beads back attddtong wires, numbers could

be added and subtracted. This device wasedcabn ABACUS. The Abacus is a
Wooden frame with strings on which colourful beads are strung

13
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However, the problem of how to handle pebbles comrdly had earlier been solved

in the Tigres-Euphrates Valley about five uband years ago by designing a clay
board with grooves into which the pebblesuldobe placed. This device enabled the
grooves to be moved from one side of tmstriment to the other to facilitate
counting. This technique, which was the fonmer of the ABACUS, came to be
adopted and modified by the Chinese and JapanbeeABACUS in its present form

is believed to have originated in China about 2BOC. The Japanese had a similar

device called the soroban. The ABACUS probably rditireach Europe prior to the

beginning of the Christian era because the abait (&ss called by the Romans) was

first described by Greek authors about A. D. 30@, was of exactly the same design

as the Chinese and Japanese devices.

The ABACUS comprises several rows of beadiiciv slides on sticks or wires
mounted in a rectangular frame. The frame tbé ABACUS is divided by a cross
member so that each row of beads has dorsewith one bead (two on some
ABACUSES), and another sector with four dwef beads. Although simple in
appearance, the ABACUS is an amazingly viesaand efficient computing device
and is still widely used in certain parts of therlado

After this first milestone, about four thousand rgepassed before the next significant
development in computational aids, A majorstable to the invention of mechanical
computing devices was the Roman numeral systeghich was in use throughout
Europe as the at the time. Roman numeralthough they added dignity top
monuments, presented a lot of difficulty mrithmetic operations, for example, the
multiplication of MCMXIX by XVIII. This probém was alleviated by the
introduction of the Arabic numeral system w@hboA. D. 1200. However, with the
improved numeral system, no mechanical aid cadculation of any merit appeared
until the seventeenth century (the great centutMathematical progress).

SELF ASSESSMENT EXERCIES 1

1. Which aids did people use for counting in theyei@me?
2. State the major limitation of Roman numeral.

3.2 Early Mechanical Counting Aids and Computing Devte

ABACUS can be said to be the first device for douand computation. However,

the inversion of numerals gave way to othmmputation devices. For example, In
1617 John Napier, a Scot, developed logasthra tabular system of numbers by
which arithmetic operations are simplified. thVitables of logarithms multiplication
and division are more easily performed as addaiot subtraction, respectively. This
development stimulated the invention of madgvices that used addition of
logarithms in place of multiplication. Notablamong these was an instrument

14
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invented by Napier himself in 1617 and came to i@sn as “Napier’'s bones”. The
device was a mechanical arrangements of sstigp bone on which numbers were
printed. When brought into combination, the stigse capable of performing direct
multiplication. However, just over three huedr years ago, the first machines for
helping with calculations were invented. These nrahwere mechanical. They had

parts which moved. The power that caused the monewas provided by the person

who was using the machine. Calculating machinesthiese were in used in the 1970s

but became out of date with the invention of etadt calculators.

A Frenchman called Blaise Pascal was thet fiperson to achieve success in the
development of a digital counter. In 1642 H, he invented a device to assist in
adding long columns of figures in his fatBertax office in France. Pascal's gear-
driven machine, namedPASCALINE, the size of a shoe box, comprised a rofv

wheels with teeth numbered from O to 9. Thest wheel denoted units, the second,

tens; etc. When the first wheel was turned fpaces, 5 showed in a window at the

top of the machine. If the wheel was turnedo more spaces the result was 7. The
addition of another seven caused the indicatw proceed through 0 to 4. In this
instance, a lever on the units dial mustvehamoved the tens dial one-tenth of a
revolution so that the machine had “carried oneglicating a total of 14. This was a

simple device, more like a mileage gauge arrevolution counter than a modern
computer, but it contained three principles thatengsed in later inventions: (i) carry

over should be automatic (ii) subtraction Idobe accomplished by turning dials in
reverse (iii) multiplication could be perfortheby repeated addition. The period of
Pascal invention can be described as thasitran between mechanical computation
aids and calculating machine.

In 1671, the German Philosopher and Mathematicaifried Leibniz, conceived a

calculating machine, calledrhe Stepped reckoner, which utilized the principle of
multiplication by repeated addition. The most intpat component of his instrument,

completed in 1674, was the stepped wherecyhlndrical drum with nine teeth of
increasing length along its surface. On mtptthe drum, a gear sliding on an axis
parallel to that of the drum engaged sonfe tlie teeth, thus being rotated an equal
number of steps. This feature of the Leibniz maelnstill present in some of today’s

calculators. The next century was marked by aefisilarch for a satisfactory machine.

SELF ASSESSMENT EXERCIES 2

1. Who built the first computing device?
2. What did John Napier develop in 16177

15
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3.3 Information Processing Devices

The machines mentioned so far are only ¢tatlots. They are used to add, subtract,
multiply and divide two or more numbers. Hower, In the nineteenth century there
was a new idea. This idea was to give achime some information which was then

used by it. We say thatthe machinepsocessing the information which it has been

given.

An early example of a machine which procdssaformation was used by a French

cloth manufacturer, called Joseph Jacquard. In b8Q&uilt a machine to help weave

complicated patterns. When a pattern is woven, ehamumber of threads must be

raised or lowered. When this has been ddone weaving loom pulls another thread
between the raised and lowered thread, then eattle dhreads is raised or lowered in

a different way and the loom passes betwdeem again. This is done very many
times when a length of cloth is woven. Jacquarlter used lines of holes on a card

to represent the weaving pattern. If there werdhesads there was space in each line

for ten holes.

The card was attached to a device on the loom whiahable to look for holes in the
card. The device looked at each line. If there avasle in positions 3, 5 and 9 then
the third, fifth and ninth threads were raised #mrest lowered. After this was done
the loom would start to weave. Then the device Wbk at the next line of holes on
the card. It would raise and lower the &ldie and start weaving again. The
information on the card was processed by the |g®ioom operator used to do these
before the invention and it was a tedious and tioresuming job.
Jacquard’s invention emphasized three concepts:

. information could be coded on punched cards
. cards could be linked in a series of instructiomd a
. many programs could automate jobs.

Similarly, In 1822, an Englishman called Sir CharBabbage built a machine called
Difference Engine. In this, information on cards was suppli¢d the machine. The
machine then used wheels with teeth on them tmdees mathematical calculations.

Babbage later designed another machine called aalyfical Engine’. He wanted to

use this for more complicated -calculationsabBage died before he could complete
this difficult task. He was the first to exploitetltoncepts from Jacquard’s loom in a

computing machine. Charles Babbage is known afather of computers because of

the ideas he introduced. A friend of Babbagalled Ada, Countess, of Lovelace,
showed how the ‘Analytical Engine’ could be useditosome particular calculators.

Sir Charles Babbage is often thought of the inventor of the computer and Lady
Lovelace is regarded as the first computeog@ammer. She is also one of the few
women to have been involved in the early historgarhputing.

16



EDU758 - COMPUTER SCIENCE EDUCATION METHODS MODLE

The Analytical Engine has four parts:

. a mill for calculating

. a store for holding instructions, intermediate &ndl results
. an OPERATOR (or system) for carrying out instrugsio

. a device for “reading” and “writing” data on puncheards.

During the rest of the nineteenth century more darafed mechanical devices were

built. The most important was made by an efipan called Hermann Hollerith. He
used it to process the information obtained incéesus of the population carried out

in the United Stated in 1890. With this machinewses able to do in three years what

would have taken very many people seven syelar do by hand. Hollerith formed a
company to sell his machines. After a seriafs mergers with other companies, his
company became part of American Computer Gmyp International Business
Machines (IBM). IBM is now one of the largest cortgrumanufacturers in the world.

Another machine, used for computing, recordirapnd controlling, was the cash
register, invented in 1879 by James Ritty Dayton, Ohio. The cash register was
made commercially successful by John Patterseho founded the National Cash
Register Company in 1894. These machines hgwen a valuable service to stores
throughout the world.

In 1909, Charles Kettering developed for thational Cash Register Company the
first accounting machine, a teller machine foriggrg passbooks. Using a tabulating

carriage, the machine could sort data intonamber of columns in addition to
performing the functions of recoding, calciigt and summarizing. By 1920
electromechanical machines had come into akveses. Electric activation accorded
greater speed and facility in adding, calioagp and book keeping machines.
Nevertheless, these machines although efficieklva major limitations:

(i)  they were manual rather than automatic instnisiesince they required an
operator depressing a key, a bar or levar, order to perform each
processing step.

(i)  the machines operated independently of otmétiswof equipment, although
each machine could carry out one or more fafir processing functions:
recording, summarizing, calculating, and to sontergx sorting.

Both of the above limitations were eliminated bg ffunched card system which first
brought about compatibility of machines. Farthore, these machines provided a
means of performing more operations automatic&lly.the first time ever, a series of
machines was able to carry out a variety of fumgtithrough the punched card.

The first attempt at using the punched camdnciple in a mathematical application
was made by the English Mathematician, Charles Bagéhbwho, in 1912 began work

on what was called his *“folly” by criticsThis was a “different engine” designed to
calculate and print mathematical tables. Aftebout a decade of work on the
difference engine, Charles Babbage turned histaitenn a more challenging project,
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the *“analytical engine”, a device with manyighly sophisticated innovations. These
included a memory or storage unit that would stia in the form of holes punched

in cards. Secondly, the device had an arithmeticwimere mathematical calculations

would be performed. In addition, it had a contnoitwhich would direct operations.

Unfortunately however, Babbage’'s machine wdwead of its time by a century and
could not work in his time.

Earlier in 1887 Dr. Herman Hollerith a ssétian with the US census bureau
developed a mechanical system of recordingmputing, and tabulating census data.
Dr. Hollerith had been engaged by the census Bure2880 and was motivated by

the need for a more practical approach to handiergus data. The 1880 US census

data was written on large cards which had ke sorted by hand into necessary
classifications, such as age, sex, occupatiang location, and counted manually.
These cards were resorted and recounted adewanes to provide the required
information. From the magnitude of the work, became apparent that the 1890
census, with millions of additional people uMb not be completed at the end of the
decade, so that the reallocation of congressi@absas required every ten years by

the constitution would not be possible.

By the completion of the 1880 censure report 1897, Dr. Hollerith already had his
plans for a new system using punched holes in@dtip of paper tape as a means of
recoding data. However, this proved impracticaltrad the 1890 census data had to

be placed on cards by means of holes cut with d-h@merated punch. The cards were
positioned one by one over mercury-filled cups. Rafvtelescoping pins descending

on the surface of each card dropped throulgh holes, thereby completing electrical
circuits and causing pointers on appropriate cogntiials to move one position.

Using this device, which tabulated cards the rate of 50 to 75 a minute, the 1880
census of 62 million people was completed in omettine time taken to complete the

1880 census of only 50 million people. To comméizshis machines, Dr. Hollerith

organized the Tabulating Machine Company 896l His punched card machines
were patronized by railroads, insurance congsandepartment stores, etc. In 1911,
the company which had been formed by Dr.llddth to develop his equipment
merged with two other companies to become tBomputing Tabulating-Recording
Company, which in 1924, changed its name Itternational Business Machines
Corporation.

Significant advancements in the use of punched achines occurred between 1900

and the early 1930s when punched cards with algreateased capacity of 80 and

90 columns of information came into use. Naes were developed that could not
just add and subtract figures but also mlyiti This made it possible for them to
perform full-scale record-keeping and accountifunctions. The advent of machines
that could handle alphabetic data resulted tlie use of the punched card method for
name-and-number jobs such as payroll and inventory.
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These innovations among others enhanced teeds versatility, and usefulness of
punched card machines, resulting in the constamthgasing use of such devices for

business data processing as well as forntsite calculations and statistical studies.
However, the electromechanical nature of pedcihcard equipment posed several
constraints:

0] their speed is limited by their basic desigmd by the physical or
mechanical manipulation of cards.

(i)  since each machine is designed to performeifip function the transfer of
cards from one unit to another for various operatioot only takes time but
also leaves room for error.

The first successful attempt to overcome dhenstraints by combining the various
operations in a single device was made bypfeBsor Howard Aiken of Harvard
University. Prof. Aiken with a team of engers from International Business
Machines Corporation worked from 1939 to 1944. Thembined efforts resulted in

the completion in 1944 of the Automatic semge Controlled Calculator, popularly
called Mark 1. It was an electro-mechanical machinest of whose parts were from

standard IBM equipment or modifications oferth Mark 1 made use of relays and
was controlled by punched paper tape. Bys tBabbage’'s dream of a hundred vyears
earlier had come to reality. Following this succedler large-scale digital machines

using electromechanical techniques were developed.

Although these were a great improvement owdewvices of the past, they could not
meet the vast data requirements of sciennd angineering that developed swiftly
from the Second World War. As these machines wetremechanical devices using

electrical relays or counter wheels, theifeaiveness was limited by slowness and
mechanical operating difficulties. These restricsioavere overcome by the next major
development in data processing history, the ineandf the electronic computer.
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SELF ASSESSMENT EXERCIES 3

1. Who is the father of computer?
2. What did Hermann Hollerrith use his machinenacpss?

4.0 CONCLUSION

The Early man is believed to have started the @ogntith his fingers and due to the
limitation of this counting aid, he used pebblesims of corn, and other small objects

to assist him in his process of countingheTproblem of how to handle pebbles
conveniently motivated Tigres-Euphrates Valleypout five thousand years ago to
design a clay board with grooves into which thebped could be placed. This device

enabled the grooves to be moved from onde sof the instrument to the other to
facilitate counting. The first computation deviseABACUS and it took a period of

four thousand years after the invention oBALUS before the invention of Roman
and Arabic numerals. The invention of nunerglaves way for invention of various
computational and information processing deviaceduiding punched card machines.

5.0 SUMMARY

In this Unit, you have been exposed to owmi developmental stages of counting,
computing, and information processing devicdhe limitations of one counting
device pave way for the preceding countingvick, until the arrival of counting,
computation and information processing devicdfie invention of counting,
computation and information processing devidead to the evolution of electronic
machines. Therefore, the next Units will es@oyou to evolution of electronic
machines.

6.0 TUTOR-MARKED ASSIGNMENT

(1) List the sequences of early non-mechanical togmids.

(2) List the limitations of each of the non-meclwahicounting aids

3) List the advantages of mechanical computatimhiaformation processing
aids over mechanical computation aids and non-nmechlacounting aids.

4) Charles Babbage was unable to realize his ctendueam and computer is
still regarded as his brain child; discuss.
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1.0 INTRODUCTION

The need to understand the stages of dewelop that led to the emergent of
computer necessitate the study of evolution etectronic machine. Hence, the
evolution of electronic machine will exposeouy to efforts made to arrive at present
day computer.

The evolution of electronic numerical machimtarted with musical box. The music
box builder deals with only two options whdh comes to placing pins on the drum:
put a pin in or don't put a pin in. This the principle based on the binary system
During the seventeenth, eighteenth, and remthe centuries, several scientists
including John Napier,Blaise Pascal, Gottfried Leibnitz, and Charles Babbage,
invented mechanical aids for solving simpleatmematical problems. The devices of
Pascal, Laibnitz, and Babbage all used imdsirad gears to represent the basic
mathematical operations of adding and subtracting.

The most ambitious of these devices, tddference engine of Charles Babbage, was

so complex that it required gears more peecthan could be produced in the
nineteenth century. As the nineteenth century enithedprecision required to produce

reliable mechanical calculators became avalabdENIAC was the beginning of the
age of computers. The first of these devalpts was the transistor, which was
developed in 1947. The mid 50s marked aiogerof transition in the history of
computers. Many of the computers developed werl dpecially for business use. It

made modern computers practical because ofdependability, small size and low
power requirements. Another computer revolutioocurred in 1971 when Intel
Corporation produced theanicroprocessor IC. The details of these stages of the
development are fully discussed under this unit.
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2.0 OBJECTIVES
At end of this Unit, you will be able to:

1. Articulate the stages of envelopment of electrommerical machine.
2. List the processes that lead to the inventiomadlern computer.
3. identify examples of first generation computers

3.0 MAIN CONTENTS
3.1 Electronic Numerical Machine

One of the earliest ancestors of electronic compusethe music box. The sound from

a music box is created by a slowly rotatidigum with small metal pins protruding
from it. As the drum revolves, the pins atatmusic boxes that play very complex,
very beautiful compositions. The important rgoiyou have to remember is that the
music box builder deals with only two opsorwhen it comes to placing pins on the
drum: put a pin in or don’t put a pinin. When yleave only two choices you have a

Binary system. The binary number system has only twaitsi | and 0, and it uses
these two digits to build larger numbers. eTimusic box builder converts binary 1's

and O’s into pins on a drum (that is, 1 = pin, @o=pin). Today, computer designers

convert binary numbers into electrical signgls=on, 0= off). The basic principle is
the same. The music box builder and the emodcomputer designer both build
complicated patterns from simple ones. Insite computers you will use in your
classroom everything is expressed in patternsoamt 0's.

While the music box is one ancestor of the compiités not the only one. During the
seventeenth, eighteenth, and nineteenth cesturseveral scientists including John
Napier,Blaise Pascal, Gottfried Leibnitz, and Charles Babbage, invemtexthanical

aids for solving simple mathematical problemBhe devices of Pascal, Laibnitz, and
Babbage all used intermeshed gears to represebagie mathematical operations of

adding and subtracting. On these machineg]ingd numbers involved turning gears
that in turn caused other gears to rotalbe answer to the problem was then read
from indicators attached to the gears. Thestmambitious of these devices, the
difference engine of Charles Babbage, was so complex thatreiuired gears more
precise than could be produced in the nineteenttuce

In spite of his difficulties in actually Bding the difference engine, the English
mathematician = Charles Babbage is generaliysidered the father of computing
(Evans, 1981), because he also designedrhgtical engine, a device that could be
programmed or instructed to perform a variegy computational tasks. Babbage was
assisted byAda Lovelace, the daughter of the poet Lord Byron and theoretical
mathematician in her own right. Her contribnot to the development of computing
was acknowledged in the 1970s when a newnpoter language, Ada, was named
after her.
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The reason that computers are relatively youngetbee, is not the complexity of the
concepts used to create them. It was theblgm of manufacturing them that held
back earlier efforts. Babbage’s analytical engimes wo be a huge assemblage of metal

rods, wheels, and gears run by a steam engineprBieesion possible at that time was

simply not good enough to allow the design to wandperly. Charles Babbage died

in 1871 and in 1876 and American engineemed George Grant demonstrated a
difference engine that worked. Grant, in faeictually sold a number of machines,
which he called rack and pinion calculators.

As the nineteenth century ended, the precisioniredj@io produce reliable mechanical
calculators became available. It was also at tinie that American technology began

to equal and even exceed European technoldgy.the first half of the twentieth
century, researchers continued to work on haeical computers in the tradition of
Babbage. For example, Vannevar Bush, a profesddiTatbuilt and demonstrated a

differential analyzer in 1930. Bush’s machine waesfirst to use electricity not only

to turn the gears, but also to store data. His imaatould store numbers or quantities

as electricity in one part of the system. Becausmary, the ability to store data the

computer will use later, is an important aspedcrf electronic computer.

Konrad Zuse, a German engineer, and Howard Aikétaraard math professor, both

built hybrid, part mechanical and part electron&ctmnes in the period between 1930

and 1945. These hybrid computers were never wigsdyl in Germany or the United

States. The future belonged to fully eledworcomputers. Although there is some
controversy over the title, many consider thell secret British computer called
Colossus the first special-purpose, electrodigital computer. Digital computers are
no/off devices. In computers On and Off are geheraferred to as 1 and 0, and all

data inside digital computer consist of pate of 1's and 0's. Colossus was
developed by a secret team of scientists thaluded Alan Turing, a mathematician

who made several contributions to the theoretioatepts of computing.

Another major contributor to the intellectu@nd conceptual stew that led to the
development of modern computers was John von Nenrfgoldstone, 1972). Born

in Budapest and educated at several majoropean universities, he published a
scholarly treatise at age 18. Both von Newmaand Turing believed that binary
numbers should be the basis of computers. Atdlesace it is difficult to see how a

machine that can deal with only two states, onath¢r 1 and 0), could accomplish

anything important. Fortunately, more than 1@6ars earlier another British
mathematicianieorge Boole, had developed a complete algebraic system logic
that used only two digits, 1 and 0. Early comptheorists, who needed a system of

logic for a machine that could deal with otwstates,on and off, found Boole’s logic
essential to their work. The leap from obtuse theorlectric circuits was by George

Shannon. He used thges - no, true — falseof Boolean logic to wire electrical
switching circuits. Shannon expressed Booldagic with electrically operated
mechanical relay. Less than a decade lattrer® created a computer by expressing
Boolean logic with vacuum tubes.
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The general-purpose electronic digital computghich is said to have had its
beginning with Electronic Numerical Integrat@nd Calculator (ENIAC) was
developed between 1942 and 1946 at the Ukifye of Pennsylvania by Dr. John
Mauchly and J. Presper Eckert. The ENIAC upeed the entire basement of the
University’s School of Electrical Engineering, wieggl almost 30 tons, had more than

18,000 vacuum tubes, and needed more than 1,5@0esfipet of floor space. History

shows that many early creative minds mode theikroarthe development of today’s

electrical computer. In 1948, there was inventibtransistor to replace vacuum tubes

by a single small device.

The ENIAC was designed primarily for solving praibkein ballistics at the Aberdeen

Proving Ground but contained advisements thatre adopted for use in other
computers built for business applications. Switghamd control functions performed

by relays in previous machines were handled by wactubes in the ENIAC. Hence

the relatively slow movements of switches in electechanical devices were replaced

by the fast movement of electrons. By thimovation computations could be
performed one thousand times as fast as rdaefédlthough the ENIAC was a great
advancement and was adaptable to a wide eraoy applications, its limited storage
and the difficulty in presenting instructions weegious handicaps.

During the early days of computers, machimstructions were programmed on
interchangeable control panels, cards or pafmres. As work progressed, detailed
instructions were wired or read into the Mae. As the computer processed data
according to predetermined instructions, thperations of the ENIAC were very
inflexible. In order to increase the compistembility to process data without the
assistance of an operator, it was important to tayerogram (i.e. instructions) stored

in a high-speed internal storage unit. Thims such an internal storage system the
computer would be able to process a program isdinee way that it processed data

and would also be able to modify its own instrueti@s necessary during processing.

SELF ASSESSMENT EXERCIES 1

1. List two electronic numerical machines.
2. On what principle are the electronic numericacthines based?

3.2 Electronic Computers

ENIAC was the beginning of the age of comepu Over the next two decades, a
number of developments helped bring us from bostard computers like ENIAC to

computers the size of a book. The first thiese developments was the transistor,
which was developed in 1947. It made modeomputers practical because of it
dependability, small size and low power reguents. Transistors replaced vacuum
tubes as the building blocks of computers, ancctimeputer age was underway.
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Since 1947 several major advances in semiadod technology have produced
smaller and smaller components that do more ané.mdre most important of these

advances is the development of thetegrated circuit or IC. By 1958, transistors had
revolutionized the electronics industry. Howeveridg manufacture each component

in a transistorized electronic circuit had to bamected to other components. In large

computer, this meant millions of connections.

Large scale integrated (LSI) circuits followed s@dter ICs with hundreds and then

thousands of components packed into a simgigp. Chip contains many transistors,
resistor, and capacitors in a circuit endos® a single small case. The large scale
integrated, followed by very large scale gngged (VLSI) and ultra large scale
integration, enabled designers to put the equitaitlarge room and then buildings

full of 1950s-era vacuum tube circuits on tiay sliver of silicon smaller than the
smallest coin.

Another computer revolution occurred in 19%lhen Intel Corporation produced the
microprocessor IC. These computers on a chip are whatdemaersonal computers
possible. In 1974, the first microcomputert kvas advertised. In 1977 and 1978,
several companies, including Tandy/Radio Shawold Apple Computer Company,
began selling assembled computers. These persomgiuters (PC) were designed so

that the buyer could unpack the system, pitgin, and begin using it. Tandy/Radio
Shack and Apple Computer still manufacture popotenputers that are widely used

in business and education.

Electronic computers are possible because of ties@nportant points:

I. Information such as words and numbers can be pubinary form. Each
number and letter is represented by a seriesaidsOs.

il. Electronic devices have been invented to lenalvords and numbers to be
represented in binary form. Each number and ledtezpresented by series
of ONs and OFFs of a current.
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Computers are used to solve problems. Problemsolred by giving the computer a
set of simple instructions. Here is a picture owhappens.

Words and
Set of Instruction use numbers are put
PROBLEM ———=> Instruction — | words and =1 into binary form in
numbers the computer

Computer Produces e Computer translates and
Solution obeys the Instructions —

The VALVE provides a method of switching a currentand off. A set of ONs and

OFFs can be used to represent the binaryn f@f a number. The invention of value
allowed the first electronic computers to Ibmilt. However values are quite large.
Because these early computers had many valtlesy were very large. Values were
also unreliable and so they had to be replaced often.

These features were built into the storedbg@mm digital computers that marked the
next great milestone in the evolution of caélenic computers. The first to be
completed was the EDSAC, Electronic Delayetbrége Automatic Computer, built
by Cambridge University in England and cariréo operation in 1949. The EDSAC
employed mercury acoustic delay lines for storddmese devices comprise thin tubes

of mercury with crystals at both ends. Amecwical impulse entered on the input
crystal, causes the crystal to vibrate mechanictibreby sending as acoustic signal

through the fluid to the output crystal. Whedhis sound wave hits, it produces a
mechanical vibration in the second crystal. Thizaiion becomes an electrical signal

(the image of the one originally transmittedfhe reformed and amplified electrical
impulse is fed back to the input crystalthwithe process repeated. By the process of
this loop, data represented by a set ofulegs may be kept circulating through the
mercury until it is needed.

The EDVAC, Electronic Discrete Variable Automatior@puter, designed for the US

army by the University of Pennsylvania, wasmpleted in the early 50s and was
comparable to the EDSAC since it also utilizedgbgic delay properties of mercury

for storage. Another well-designed machine we ACE (Automatic Calculating
Engine) completed at the National Physicalbdratory, London in 1950. Compact
and reliable in operation, the ACE used d&ad punched card equipment for input
and output. Unlike the EDVAC and EDSAC whiabperated in such a way that
instructions are placed in consecutive positionstimage, the ACE adopted the two-
address system in which each instruction contas®nly the location of the number

to be operated upon (operand) but also lbeation of the next instruction. This
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procedure minimized the waiting time inherem delay line storage device by
allowing the use of better programming techniques.

Among other machines developed on the principlecolustic delay line storage was

the UNIVAC (Universal Automatic Computer), dgsed by Eckert and Mauchly,
builders of the ENIAC. The first UNIVAC comfer was delivered to the census
Bureau in 1951, and was used almost continuouslyo?dis a day, 7 days a week for

over 12 years. UNIVAC was among the firsbmputers to use magnetic tape as an
input-output medium. It was well-known forsitspeed, reliability, memory capacity,
and the ability to handle numeric and descriptifermation equally well. Since these

features make computers economically attractivefitet UNIVAC was delivered to

a business enterprise in 1954.

The mid 50s marked a period of transitiam the history of computers. Many of the
computers developed were built specially fousiness use. Although they processed
data in much the same way as previous ctempu the new business systems were
designed to handle the vast quantities of date&ypf business operations. Instead of

the punched cards or punched tape used ifput of data in earlier computers,
magnetic tape was used for external dataageo The new method increased input
speed from 50 to 75 times that of punchemtds and also improved output and
storage. For internal storage, magnetic cocesne to be used and were destined to
become the predominant form of internal gjera Magnetic cores are small rings of
ferromagnetic material, which when strung @n complex of wires constitute a
high-

speed internal storage system in which items @frinftion can be located and made

available for processing few millionths of a second

SELF ASSESSMENT EXERCIES 2

1. What is the role of Integrated circuit in theention of electronic computer?
2. What is ENIAC?

4.0 CONCLUSION

The evolution of electronic machine, started one of the earliest ancestors of
electronic computers. The music box which nfer the basis for the development of
modern computers is created by slowly rotating dwith small metal pins protruding

from it. The Binary System are also used to bulgér numbers from the two digits

of 1 and 0. There are other devices apart frone#nkest ancestors computers (music
box)developed in the seventeenth, eighteentld aineteenth centuries. ENIAC was
the beginning of the age of computers. Owke next two decades, a number of
developments helped bring us from boxcar-sized caenp like ENIAC to computers

the size of a book. The first of these alepments was the transistor, which was
developed in 1947. Large scale integrated (LSHutis followed soon after ICs with

hundreds and then thousands of components packed ginglechip. The EDVAC,

Electronic Discrete Variable Automatic Computedesigned for the US army by the
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University of Pennsylvania, was completed in theyed0s and was comparable to the
EDSAC since it also utilized the sonic delgyoperties of mercury for storage. The
mid 50s marked a period of transition in the higtwircomputers. For internal storage,
magnetic cores came to be used and were destirmttme the predominant form of
internal storage.

5.0 SUMMARY

This unit has revealed the evolution of electranachine called the music box. This

machine has led to the development of modern comnpuotver the years. The Binary

System are also used to build larger numbers frawo digits of 1 and 0. The first

of these developments was the transistor, whichdeasloped in 1947. A number of
developments helped bring us from boxcar-sized eenp like ENIAC to computers

the size of a book. The EDVAC, Electronicisdete Variable Automatic Computer,
designed for the US army by the University Pennsylvania, was completed in the
early 50s and was comparable to the EDSAfGces it also utlized the sonic delay
properties of mercury for storage. However, the potars are classified according to

either time of invention or size of memoryhe detail of these classifications will be
discussed in the next Unit.

6.0 TUTOR-MARKED ASSIGNMENT

(1) Explain the operation of the music box?
(2) Mention and explain the trends that Iéal the evolution of modern
computers?
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1.0 INTRODUCTION

From the previous Units, the developmentahges of computers were discussed.
During the discussion, it was discovered ttliae invention of computers spanned
across a long period of time. Besides, the eazbarputers were so big and latest are

of reasonable sizes. Each generation of ctenpis characterized by a major
technological development that fundamentallyargfed the way computers operate,
resulting in increasingly smaller, cheaper, morevgxdul, more efficient and reliable

devices. Therefore, the classifications of compuéee along the sizes and periods of

invention and well efficiency. The Unit hovesv will expose you the various
generations of computers; ranging from figéneration to fifth and future computer
generations.

2.0 OBJECTIVES

At the end of this Unit, you will be able to
1. List the generation of computers
2. ldentify the peculiarity of the each generatrcomputers

3.0 MAIN CONTENT

3.1 First and Second Computer Generations

First Generation (1940-1956) Vacuum Tubes. The first computers used vacuum tubes

for circuitry and magnetic drums for memorgnd were often enormous, taking up
entire rooms. They were very expensive toerae and in addition to using a great
deal of electricity, generated a lot of heat, whics often the cause of malfunctions.

First generation computers relied on machine laggutne lowest-level programming

language understood by computers, to perform dpasatand they could only solve
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one problem at a time. Input was based on punchets @and paper tape, and output
was displayed on printouts.

The UNIVAC and ENIAC computers are examples first-generation computing
devices. The UNIVAC was the first commerciabmputer delivered to a business
client, the U.S. Census Bureau in 1951.

When we were discussing the history of cotimgy we talk about different
GENERATIONS of computers, because, a new inverigdrio each new generation.

In the Second World War, from 1939 to 1945, saifrhe first electronic computes

were built. In Germany a computer helped design the German flying bomb and
missiles. The British used a computer calle®@LOSSUS to crack the secret code
used by Germany to send messages. The COUS&SSomputer was very large
indeed. It contained 1500 values. It was usedherfitst time in 1943. After the war

more large computers were built. Some of st ones were used for carrying out
complicated calculations. One of the first swaalled ENIAC and was built in the
United States. It contained 1800 values. EBIIAs an acronym for Electronic
Numerical Integrator and Calculator. Most of thstfielectronic computers were built

and used in universities for solving scientific lplems. It was soon realized that they

could be used in other places such as industripasihess. One of the first to be built

outside a university was built for the wellewn Tea Company, J.M. Lynos. Their
computer was called LEO.

Features of the first generation computes include:
I. huge size
il. instructions were coded in machine language
iii. expensive to buy and power
V. slow and often unreliable
V. limited internal storage
Vi. used to enter data into the machines.

First generation computers employed vacuumedulfor their circuits. They were
bulky, slow, demanded considerable power, and medlunuch heat, thus creating air
conditioning problems.

Characteristics of first generation computers: (not all first generation computers had
all these characteristics)

-vacuum tube based

-punched tape input or output
-about 1,000 circuits per cubic foot
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Examples of first generation computers

-Harvard Mark | (electromechanical)

-Whirlwind

-ENIAC

-EDSAC

-UNIVAC |, UNIVAC Il, UNIVAC 1101

-RCA BIZMAC

-NCR CRC 102A, NCR CRC 102D

-Honeywell Datamatic 1000

-Burroughs E101, Burroughs 220

-IBM models 604, 650 (drum memory), 701, 702, 7115, 709

Second Generation (1956-1963) Transistors. Transistors replaced vacuum tubes and
ushered in the second generation of computdise transistor was invented in 1947
but did not see widespread use in computensl the late 1950s. The transistor was

far superior to the vacuum tube, allowingmpoters to become smaller, faster,
cheaper, more energy-efficient and more ridiakthan their first-generation

predecessors. Though the transistor still g#ed a great deal of heat that subjected

the computer to damage, it was a vast ingrent over the vacuum tube. Second-
generation computers still relied on punched cérdsput and printouts for output.

Second-generation computers moved from crydiinary machine language to
symbolic, or assembly, languages, which allowedmmmers to specify instructions

in words. High-level programming languages were &lsing developed at this time,

such as early versions of COBOL and FORTRARese were also the first
computers that stored their instructions imeit memory, which moved from a
magnetic drum to magnetic core technology.e Thirst computers of this generation
were developed for the atomic energy industry.

Second generation computer utilized solid-staevices, such as transistors. They
were physically less bulky, more reliable, and gatezl less heat. During this period,

modularity or the “building block” concept waintroduced into computer design,
particularly the design of internal circuitryThis made computer systems easily
expandable instead of being replaced as usecuired increased speeds or more
storage capacity. Improvements in peripheral deyisech as increasing the speed of

output units made it possible for these units talibectly connected to the computer

and used on-line, without unduly reducing tleerall speed of the system. Other
innovations included built-in error detectioand correction devices as well as better
programming techniques, which reduced the néed operator intervention. In
addition, teleprocessing equipment was introduoeskpedite the flow of information

to and from computers over long distance.

It must be noticed that first generation computelied on values. These were quite
large and often had to be replaced. Thiss v big drawback with first generation
computers. It was overcome with the invention ef TiRANSISTOR. The transistor
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was invented by William Shockley in 1948. Trangista the same job as values but
they were small and reliable. In the secogeneration of computers transistors
replaced values. Second generation computeese wiot just more than the earlier
computers, they could also carry more difficealculations. They used more
sophisticated English-like computer languages toding, e.g. COBOL, FORTRAN.
External storage like magnetic tape or magnatisks supplemented the internal
storage for which magnetic cores were used instéathgnetic drums.

These improvements were further enhanced ly tlevelopment of magnetic disc
storage which provided random (or direct) essc to stored information. Before disc
storage, in both electromechanically and electrepstems, information was batched

or sorted into sequence before processing begaprafessing was done sequentially.

With disk storage it became possible to locatewgpuathte any one record in a stack of
rotating discs in a fraction of a second.

Characteristics of second generation computer :
-used transistors
-about 100,000 circuits per foot

Examples of second generation computer:
-UNIVAC 1107, UNIVAC I

-RCA 501

-Philco Transact S-2000

-NCR 300 series

-IBM 7030 Stretch

-IBM 7070, 7080, 7090, 1400 series, 1600 series
-Honeywell 800, 400 series

-General Electric GE 635, 645, GE 200
-Control Data Corp. CDC 1604, 3600, 160A
-LARC

-Burroughs B5000, 200 series

SELF ASSESSMENT 1

(1) What do you understand by computer generation?
(2) What are the features of the first generation?

3.2 Third and Fourth Computer Generations

Third Generation (1964-1971) Integrated Circuits. The development of the integrated

circuit was the hallmark of the third geriema of computers. Transistors were
miniaturized and placed on silicon chips, lethl semiconductors, which drastically
increased the speed and efficiency of commputdnstead of punched cards and
printouts, users interacted with third generat computers through keyboards and
monitors and interfaced with an operating tays which allowed the device to run
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many different applications at one time with central program that monitored
memory. Computers for the first time became acbéssd a mass audience because
they were smaller and cheaper than their prederesso

The major breakthrough came in 1964 withrdthigeneration computers. The new
computes were marked by microminiaturized mdale innovations resulting from
continued advancements in electronic technologyoigrthe techniques were etching

or printing rather than wiring circuits and utiltican of tiny crystal strictures in place

of comparatively large transistors. These advahaee ushered in computer systems

with smaller size, greater capability, and fasiéth speeds of billionths of a second.

Another important feature of the third generatignipment is greater compatibility of
components, which offers flexibility in modifig or expanding systems without
altering the basic systems. Notably, thirdnegation computers are truly general
purpose and so can handle both business and fciapiplications with equal ease.

These generations of computer were again maieable than the earlier ones.
Individual transistors were not used any moihey were replaced by very small
electric circuits contained many tiny transist These circuits are called
INTEGRATED CIRCUITS. The third generation comgrs used less power,
cost less, they were smaller in size and are mumie meliable. Their internal memory
increased and COMPATIBILITY was introduced. isThperiod also marked the
emergence of software industry and the deweémt of mini computers. As years
passed more and more circuits could be pmhckato smaller and smaller pieces of
silicon. Today a piece of silicon and its circugoften called a SILICON CHIP.

In addition to improvements in hardware there Hasen significant achievements in

other areas. Many data recording devices have tesigned to capture data at source

in a form the computer can process. Optisaenners and magnetic ink character
recognition (MICR) devices provide more effeet techniques for data collection.
Magnetic discs along with other random accekvices have facilitated the storage
and rapid retrieval of large amounts of daf@ata communication facilities have
continued to transmit data directly to conaputstorage, to interconnect computers,
and to make possible interrogation of a ao@p system from remote terminals.
Added to the chain of advancements is the tremendcrease in the sophistication

of programming techniques.

Rather than speculate about future poss#sliti suffice it to say that continuing
developments are inevitable as designers momtito strive to design more versatile
and useful systems that will perform at evgreater speeds, store more information,
require fewer instructions, need less power, ocdepy space, and reduce the ratio of

cost to performance. From the progress so far nmatihe relatively short history of

computers it can be asserted that even the mdsistanpredictions of today may in

time prove to have been conservative.
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Characteristics of third computer generation:
-large scale integrated circuits

-10 million circuits per square foot
Examples of third computer generation:
-Burroughs 6700

-Control Data 3300, 6600, 7600
-Honeywell 200

-IBM System/360, System 3, System 7
-NCR Century Series

-RCA Spectra 70 series

-UNIVAC 9000 series

-General Electric GE 600 series, GE 235

Fourth Generation (1971-Present) Microprocessors. The microprocessor brought the
fourth generation of computers, as thousamds integrated circuits were built onto a
single silicon chip. What in the first generatidlfetl an entire room could now fit in

the palm of the hand. The Intel 4004 chigeveloped in 1971, located all the
components of the computer—from the centrabcgssing unit and memory to
input/output controls—on a single chip. In 1981 IBMroduced its first computer for

the home wuser, and in 1984 Apple introdudk@ Macintosh. Microprocessors also
moved out of the realm of desktop computers ararnmny areas of life as more and

more everyday products began to use microprocessors

As these small computers became more powertttity could be linked together to
form networks, which eventually led to theevelopment of the Internet. Fourth
generation computers also saw the developn&EntGUIs, the mouse and handheld
devices. The fourth generation computers udedge Scale Integrated Circuits (LSI)
and more recently Very Large Scale Integrated @8 LSI) and Ultra Large Scale

Integrated circuit (ULSI). Although a silicorhip is very small, it is very powerful
Computers using chips may be small in simet they can solve very complicated
problems. Computers are no longer so big that llae to fill large rooms. They are

small enough to sit on a small table. Thesmmputers are called
MICROCOMPUTERS. Chips used in microcomputene aalled microprocessors.
Metal-Oxide Semi-conductor (MOS) was used for titernal memory.

Characteristics of fourth generation of computer:
-very large scale integration

-continued miniaturization

-billions of circuits per cubic foot

Examples of fourth generation of computer:
-IBM System 3090, IBM RISC 6000, IBM RT
-ILLIAC IV

-Cray 2 XMP

-HP 9000
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SELF ASSESSMENT
(1) Explain the major breakthrough in computer deweent in 1964
(2) Distinguish between the first and secogdneration and the third and forth
generation

SELF ASSESSMENT 2

1. Name one item used in the building of each germraif computers which
distinguishes the computer of one generation frioenather.

2. What are valves?

3. What are the features of first generation comp@ters

3.3  Fifth and future Computer Generations

Fifth Generation (Present and Beyond) Artificial Intelligence: Fifth generation
computing devices, based on artificial intghce, are still in development, though
there are some applications, such as voice reg¢ogntihat are being used today. The

use of parallel processing and superconductershelping to make artificial
intelligence a reality. Quantum computationd amolecular and nanotechnology will
radically change the face of computers in yearotoe. The goal of fifth-generation

computing is to develop devices that respawd natural language input and are
capable of learning and self-organization.

The race towards the end of one millenniden the beginning of another has caused
the development rate of the computers to Jmey rapid. Reducing the size of the
computers and enhancing its power are arefisconcentration. Movement was made

in such a way that greater memory capacigs possible. New words such as
“SIMMS”, “SDRAM” were introduced to re-christen “ARS”. Large-sized software

in terms of memory utilization and complexitgre common features. Additional
storage devices and drives as in CD-ROM (@awh Disk Read Only Memory) are
common features of this generation of computersai@anication between hardware,

no matter the distance in-between them, wasquered as in the INTERNET. The
speed of operation could range from 233 to 500 Mhiz RAM from 32 MB to 128

MB, and the hard disk from 6.4 to 20GB as in Pentll.

Since the urge now is to endow computers with Hityato take decisions in various
circumstances, it is expected that this will nowthee area of interest. To achieve this,
software, will have to develop more, so that itffiaral intelligence and robotics can
grow. The computer system too will have to be t®ed to cope with the software
that will be developed and the task at hand todsemplished. Every components of
the computer and aspect of computing will go thtoaganges so that both able and
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disabled people, in whatever manner, can tls® computer and enjoy the world
of
computing alike.

Characteristics of fifth generation of computers:
Combinations of some or all of the following teclowes:
-extremely large scale integration

-parallel processing

-high speed logic and memory chips

-high performance, micro-miniaturization

-voice/data integration; knowledge-based platforms
-artificial intelligence, expert systems

-virtual reality generation

-satellite links

SELF-ASSESSMENT 3

Write a short note on the following;
1. CD- ROM
2. SIMMS
3. SDRAM

4.0 CONCLUSION

The history of computing generally deals withe generations of computers.
Therefore, this Unit exposed you to the fabiat the generation of computers started
after the Second World War from 1939 to 394#here some of the first electronic
computers were built. You also leant that smegrated circuit (IC) is a small
electronic device made out of a semiconductoaterial. The first integrated circuit
was developed in the 1950s by Jack Kilby of Texasriments and Robert Noyce of

Fairchild Semiconductor. The first computersedi vacuum tubes for circuitry and
magnetic drums for memory, and were often enormiaikéig up entire rooms. They

were very expensive to operate and in amditto using a great deal of electricity,
generated a lot of heat, which was oftee tbause of malfunctions. Transistors
replaced vacuum tubes and ushered in theondeageneration of computers. Second-
generation computers moved from cryptic binanachine language to symbolic, or
assembly, languages, which allowed programmiersspecify instructions in words.
High-level programming languages were alsondpeideveloped at this time, such as
early versions of COBOL and FORTRAN.

You discovered that the development of the integlaircuit was the hallmark of the

third generation of computers. Transistors evaniniaturized and placed on silicon
chips, called semiconductors, which drasticallyeased the speed and efficiency of
computers. : The microprocessor brought the fourth gemmmatof computers, as
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thousands of integrated circuits were built onsangle silicon chip. What in the first
generation filled an entire room could now fit iretpalm of the hand. The Intel 4004

chip, developed in 1971, located all the porents of the computer—from the
central processing unit and memory to inmuigat controls—on a single chip. Fifth
generation computing devices, based on adifigntelligence, are still in

development, though there are some applicgtiosuch as voice recognition, that are
being used today. The use of parallel praiogs and superconductors is helping to
make artificial intelligence a reality.

5.0 SUMMARY

The generations of computers are divided into &rst second, third and fourth, fifth

and future computers generations. First generabomputers were the first computers

that stored their instructions in their memory, ethmoved from a magnetic drum to

magnetic core technology. The first computers ©f gieneration were developed for

the atomic energy industry. However, seconghegation computers were not just
more than the earlier computers, they could alsxy ecaore difficult calculations. The
development of the integrated circuit was thallmark of the third generation of
computers. Transistors were miniaturized arldcqga on silicon chips, called
semiconductors, which drastically increased thgeed and efficiency of computers.
More so, the microprocessor brought the fourth geien of computers, as thousands

of integrated circuits were built onto a singlécsih chip. The goal of fifth-generation
computing is to develop devices that respawd natural language input and are
capable of learning and self-organization. Besitlesuse of parallel processing and
superconductors is helping to make artificial iingeince a reality.

6.0 TUTOR-MARKED ASSIGNMENT

1. What are the features of first, secondirdt fourth and fifth generation
computers?

2. What are valves?

3. Name one item used in the building of each geiwer of computers which
distinguishes the computer of one generation frieenother.
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1.0 INTRODUCTION

In this Unit, you will be exposed to the componesita computers and how they function. A
computer is any machine or device which, undexctrgrol of a stored program, can accept

data in a prescribed form, process the datagd supply the results as information in a
specified form. The components include- Inp@entral processing Unit (CPU) and Output.
Input devices transmit information to the CPahd Output devices display information that
has been held or generated within a computer. &itpjlcomputers are classified into digital,

analogue computers, and hybrid computers. Digdaiputers operate by being given a series

of steps of instructions. The analogue commgutoperate by accepting data as a quantity
varying over a length of time. However, hybrid cartgrs combine some of the properties of

both digital and analogue; they operate in a prognad form and combine the properties of

analogue and digital. Therefore, this Unit presgotswith details and examples of each of

the components and devices.

2.0 OBJECTIVES

At the end of this Unit, you should be able to:
1. List various components of computer and theicfions
2. ldentify types of computers and their futures.

3.0 MAIN CONTENTS
3.1  Futures and Functions of Computer

A computer is any machine or device whiamder the control of a stored program,

can

accept data in a prescribed form, process the dathsupply the results as information in a

specified form. Computer as a machine congiét electronic and electromechanical parts
working together, to process data. These machirie gee referred to as computer hardware.
Essentially, a computer performs three major fumsti accept data (this is often referred to
as input), process data and supplies informatius ($ often referred to as output).

A computer is controlled by a stored program- gpam is a set of instructions which tell the

computer what to do. The general term uded describe computer programs is software,
in

contrast to hardware. A program is normalyored in the computer's memory while the
instructions are being carried out. Professiomaiséd in the art of instructing the computer

to solve problems normally write these progga The manufacturers permanently fix some
programs, called firmware, into the computefs. contrast, software can be placed in the
computer's memory, used, taken out, and estusgain whenever required. @ When a
computer is used, data must be presented to iprescribed form. This is called data input

format. The form, in which data is supplied to deenputer, is that in which the program to

be used by the computer is expecting it. cAmputer program is also used to detern
the
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format in which the results are to be sigghl A Computer System is more than just
the
computer alone; it includes all the other things timake the computer function.

INPUT

Keyboard

Mouse

Scanner

-
MEMORY
CENTRAL _ —, | OUTPUT
ROMCD | ——=| PROCESSING Monitor
RAM Disk UNIT Printer LCD
Hard Disk = i
Fig. 2.1.1 Basic Component of Computer FeTE

Figure 2.1.1 diagrams the basic components aofpersonal computer. The physical
components constitute the hardware. The derpracessing unit (CPU) is the computer’s

“brain. “It performs the commands you specifgarries out calculations, makes logical
decisions, and so forth. The programs theit the CPU what to do are the software.
Read-

only memory (ROM) consists of the controlstimictions that he been “wired” permanently

into the computer's memory (RAM) is the flele part of the memory. The programs and
data being manipulated by the user are temporsitoled in RAM, then erased to make way

for the next program or stored on floppy disks, pant disks, or in the computer’s hard drive

for future access.

Input devices transmit information to the CPU. Tim@st common input device is a keyboard.

Other input devices include the mouse, joksti track balls, scanners, and graphic table
Output devices allow the computer to sendorination to you. Common output devices
induce a video monitor, and LCD panel, and a printe

A computer's memory size is usually described terms of how many bytes it can stosé
one time. Essentially, a byte is a singlearacter (such as “A” or “?”). You wil eft hear
statements much as “My computer has 8 megabytRa\bf’, or “My hard drive will hold

800 megabytes”. A megabyte (“meg” or MB) is appnoately 1 million bytes. Software has

gradually improved in quality and variety and issnavailable for all subject areas and grade

levels. Indeed, current software presents &hahits and courses of instruction. The mewe
software permits a variety of student respenswith branching to appropriate levels of
instruction based on the correctness of studeasgianses. If students fail to master intended

skills or concepts, the software breaks dothe concept using analogies, examples, and
suggestions rather than simply repeating presentafithe subject mater. Moreover, overall

instruction is made more appealing and enhanceddghrthe use of graphics and sound.
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The selection, evaluation, and purchase of classsmftware should be based on how well

the program sustains students’ interest amghre important, how well it addresses intehde
goals and objectives. More specifically, yahould focus on (1) how well the software
appeals to students and acts as a motivator, {2 Wel the software helps students master

intended skills and concepts, and (3) how wellsthitware encourages and develops higher-
level thinking. Computers can greatly expatfte types of instruction received by students
improve on current teaching modes, and fteachers to increase their personal attention
students. Indeed, positive experiences can come rireaningful interactions with computers

as students learn concepts concurrently wvitl training exercises are integrated into
computer programs that actually call for studeatsse spreadsheets while using the training

programs in business education classes.

The information processing in computer can tedated to some natural processing systems.
For instance, the digestive system in mamw hdoes digestion take palce in man? Foed i
first taken in through the mouth asput, the process of digestion starts from the
mouth,

through many organs of the body such as the stonaelstines, liver, pancreas, etc., and the

output is whatever the body cannot absorb, which comea®tdces, through the anus.

Similarly, how does respiration take place in m@xygen is breathed in through the nostrils

as input; theprocessinvolves the utilization of the oxygen within thedy and theutput

comes out as carbon dioxide through the rimstAnother example is that of water tank
system- Let us look at the water storagkeria we normally have in houses. Water isheei
pumped or fetched into the tank: this serves asitiut. The tank serves as a store, and at

times the water undergoes purification withemicals added to it in the tank; this tise
process. The water is then distributed into the houer fetched from the tap: this is the
output.

Looking at our definition of computers, are thdduling equipment computers:

. adding machine?
. slide rule?

. cash register?

. calculators?

No, they are not computers. Though they take dataput, process it, and provide results as
output, nevertheless, they fall short in somepeets. So how do we distinguish a computer

from these other processing tools? The computest@e distinguishing characteristics that

make it different from the tools mentioned abowvectScharacteristics include:

. speed

. capacity

. versatility

. programmability

Soeed: Ability to process at very fast rate and accugat€he computer is faster than all the
machines listed above.
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Capacity: Ability to store and process large amounts of daga all the other machines listed
above.

Versatility: It can be used for many things. The same compatebe used for all the things

the other information processing tools can Wbged for, such as addition, subtraction,
multiplication, division, etc. It an also be used many other things they cannot do, such as

we have seen earlier in the processing mdménation results and the keeping of stuslent
records.

Programmability: Ability to be instructed. We shall see hotw do this when we get to
the

section on LOGO and BASIC languages.
SELF ASSESSMENT EXERCIES 1

1. Why computers are called input-output devices.
2. What are the characteristics of computers?

3.2 Types and Classification of Computers

There are three main types of computers-they are:

. digital computes
. analogue computers and
. hybrid computers

This classification is based on the way they operat

Digital Computers:  The word, “digital”’, as used here, means whole pewrs (discrete); for
example the channel selector on the televisiomssetligital device because it restricts your

to a discrete set of channels; you cannot, for @anselect channel 3.141. Another example

is the digital wristwatch, which shows you the éxane in digits. Digital computers are the

most common computers. They operate by being gav&aries of steps of instructions. Some
examples of digital computers are IBM 360/370; PB4, the various IBM PC compatible

and Apple microcomputers often seen in offices saibols.

Analogue Computers: In contrast to digital devices, analogue devicesl@ntinuous values.

For example, the volume control on your {sien set is an analogue device, because it
allows you to adjust the volume continuously one smooth continuous action. Other
examples of analogue devices are thermometgpgedometers, and petrol dispensers at the
petrol station. You will see that they operain a very similar way, i.e. in one srtipo
continuous form. Analogue computers operate by@oagdata as a quantity varying over a

length of time. They are mostly used in industojé¢rations.

Hybrid Computers. These combine some of the properties of both digite analogue. For
example, setting (programming) on a moderry delevision set invokes both digital and
analogue. You first select the channel (digitady yhen tune the channel until it receives the

station you want clearly (analogue); you then stbeestation on that channel (digital). This

is an example of a hybrid device; it inwsv different processes that combine both the
properties of analogue and digital. Hybrid compsitee not too common; they operate in a
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programmed form and combine the properties of gue@nd digital. An example is a robot
used in an industrial environment. First, atlows the process to get to a particular
temperature (analogue); it then does someerotprocesses, which could be digital and/or
analogue.

Similarly there are factors that determinee tklassification of computers. The following
factors are used in classifying computers: sizésdhternal memory, processing capability,
price range and speed of operation. It must howeeeroted that it is becoming increasingly
difficult to distinguish among the classes of conepst

These factors can be used in a general form tsiffasomputers into:

. Supercomputers

. Mainframes

. Minicomputers, and
. Microcomputers

Supercomputers: These are the largest, fastest and mostensige computers. The cost is
several millions of dollars, and the speed is betw&0 million to 900 million instructions

per second (MIPS). Scientists in weather daséng, oil exploration, etc. use these for
complex calculations. Examples of supercomputeg<CRAYX-MP and CRAY?2,

which cost about N800, 000, 000.00 million each.

Mainframes. A mainframe computer is a large computer terms of price, size of

internal

memory and speed. Mainframe manufacturers témdmake a “family” or a range of
computers, rather than a single computer-inchm the same way as a care manufacturer
produces a range of different cars. A maime costs from N300, 000, 000. 00 to sévera
millions of Naira. It also has a variety geripheral devices such as printers, pletter
terminals, etc more than are found with $medmputers, and a large amount of external
storage. Mainframe computers usually need pacialized environment in which to operate:
with dust, temperature and humidity carefully coltéd. The size of the internal memory is

usually more than 2.56 megabytes of storagbey are used mostly in large establishments
(e.g. universities, banks, commercial houset;). They are usually sophisticated and earg
thus they call for great detail of suppdrom their manufacturers or representatives.
Examples of mainframes are IBM 360/370 systems, NMM=3800 system. Figure 3.3 shows a

mainframe computer.

Minicomputers. Minicomputers were developed in the 1970s &pecialized tasks (i.e. they

are special purpose computers). They are smalteleas powerful and less expensive than

mainframes. Minis, as they are often called, asteedo install and operate and they require

less floor space. Minicomputers do not require igieged environment to operate in, but care

must always be taken to ward off dust frafmee equipment. They cost between N225, 000,
000. 000 and N600, 000, 000. 00. Inters&brage capacity of a minicomputer is uguall
between 128 megabytes and 256 megabytes. fesminclude PDP 11, VAX 750/6000,

NCR 9300, DEC, HEWLETT PACKARD 3000, IBM system &d MV400 (Data General).

Microcomputers. A microcomputer is a computer whose centprbcessing unit (CPU) is
based on a microprocessor. Miscomputes are atrgrés®emost popular of computers. They

are very small (desktop to briefcase size). Thelbdipy is generally not as many and not as

complex as minis or mainframes. They are easydoTisey can be linked with mainframes

and minis, and their capabilities are graguahpproaching those of minicomputers. Most
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microcomputers today generally have between 16l28dmegabytes. The price ranges from
about 600, 000, 000. 000 to over N750, 0Q@O. 00. Examples include IBMPC and its
compatible, Apple Macintosh, etc. They are oftelledaPCs.

SELF ASSESSMENT EXERCIES 2

1. Give three examples of analogue devices
2. Give three examples of digital devices

4.0 CONCLUSION

In this Unit you ought to have learnt that a conepig any machine or device which, under

the control of a stored program, can accedpta in a prescribed form, process the ,datad
supply the results as information in a dfedi form. The machine parts are referred de
computer hardware. These parts include ingevice, CPU and output devices. Computers
are classified into digital, analogue compsitend hybrid computers. Digital computers
operate by being given a series of steps of iostms. The analogue computers operate by

accepting data as a quantity varying overleagth of time. However, hybrid computers
combine some of the properties of both digital andlogue; they operate in a programmed

form and combine the properties of analogaed digital. Similarly there are factors that
determine the classification of computers. Tfalowing factors are used in classifying
computers: size of its internal memory, pesoegy capability, price range and speed of
operation. Some examples of digital computare IBM 360/370; PDP 11/34, the various
IBM PC compatible and Apple microcomputersxamples of analogue devices are
thermometers, speedometers, and petrol dispenat the petrol station. An example is a
robot used in an industrial environment. #irg allows the process to get to a [pafr
temperature (analogue); it then does someerotprocesses, which could be digital and/or
analogue.

5.0 SUMMARY

The computer components which are also mderto as computer hardware is made

of

three major parts- input, CPU and output. il®vhthe input devices enable the users &mds
information into computer for processing imet CPU, the output made available the
processed information. The computers are clasdifiiedthree such as digital, analogue, and

hybrid. Similarly, Computers are rated accogdito size of its internal memory, procegsin
capability, price range and speed of operationsg&liiactors can be used in a general form to

classify computers into- Supercomputers, Mainfrgriviisicomputers, and Microcomputers.

For better understanding of these parts of comptiteir feature and functions, the next Unit

shed more light on the hardware of the computers.

TUTOR-MARKED ASSIGNMENT

1. List the three types of computers and explain ifferédnces among them.
2. What are the factors used in the classificatiocoohputers?
3. Define/explain the following terms:

@) Hardware
(b) Input Device
(c) Digital
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(d)  Hybrid
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1.0 INTRODUCTION

Hardware is the word used to describe thect®-mechanical components of a computer
system. This is the computer equipment itsétf consists of all the bits and piece$ the
computer. In this Unit, we will look at various pmand devices that comprise the computer

hardware. The basic parts of a computer’s harde@nsist of the following- Input devices,

system unit (Arithmetic and Logic Unit, Caritr Unit and Memory), Output devices and
Peripherals. The features and functions eaththese devices will be discussed fully this

Unit.

2.0 OBJECTIVES

At end of this Unit you are expected to:

1. Identify input and output devices.
2. Articulate the functions of storage devices.

3.0 MAIN CONTENTS
3.1  Input Devices

Input devices are equipment used to get instrustioto the computer. Some common input
devices are:

. Keyboard

. Mouse
. Light pen
. Voice input

Keyboard: The keyboard resembles QWERTY typewriter biogyd, but usually has several
additional keys, which are used to contraid aedit the display. The keyboard contains
alphabetical keys in the original layout knownlzes QWERTY layout along with:

. Numeric Keys: both above the alphabets and in aragpoptional group
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. Special character keys

. Control key: for example, shift key, return keyrsar control on a Visual Display
Unit (VDU), etc

. Function keys: processing function used by a progra

The Mouse: This is a simple device that moves a fesinaround the computer screen

and
enables simple commands to be sent to the comgeren. It normally works in conjunction
with a keyboard and is dependent on the softwareghesed.

Alightpen: A light pen is attached to a computet; i$ an input device. This attachment
resembles a pen at the end of a length of elezbite. More bulky hand held alternatives are

sometime called ‘wards” or “barcode reader§hey read specially coded data called
barcodes. In virtual libraries, this is used keep a record of which books have been
borrowed and who was the borrower. Similarly, Bupermarkets, the person at the
checkouts can use a light pen to help make upithi®iba customer.

Voice Input: Voice input means speaking to the computer.provides the directness and
“user friendliness”. The principal problem stilhnains that the way one person pronounces a

word is different from how another personormunces the same word. Also voice input
machines are mostly only capable of recognizingwawords, but vocabularies are very vast

and so will demand a lot of storage. This has lzekimdrance in voce input but is considered

an essential ingredient for a final breakthrougarhputers. These are particularly suitable

for people wishing to use a few words again andnaigasituations where their hands are not

free to use a keyboard; for example, people irlgheratories and the handicapped.

Multimedia Input devices: Multimedia is the combination of sound amchages with text
and graphics. To capture sound and imagea, dapecial input devices are required. Voice
input, for instance, can be recorded via a Micragh®igital Cameras record photographs in

the form of digital data that can be stored a computer. These are often used toorde
photographs on identity cards.

SELF ASSESSMENT EXERCIES 1

List and describe four common input devices
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3.2  Output Devices

These are equipment whereby the output ofcoeputer can be viewed, heard or printed.
Some common output devices are:

. Cathode Ray Tube (CRT) Monitor

. Printers
. Microfilm
. Voice output

Cathode Ray Tube (CRT) Monitor: The most common form of display monitos the
CRT.

This is the type of monitor used with mmwmputers. Virtually all computers used in
information handling initially output their inforrtian to display unit. They can output either

text or pictures or both in monochrome (mainly twaedour, e.g. black and white) or colour.

Printers: This is the most common output device which predue permanent record in print.
There are various types of printers available asdiapendent on the quality of production;
examples are dot matrix printers, laser printetsiak jet printers.

Microfilm: Computer Output on Microfiim (COM). Paged print may be photographically
reduced and produced on reels of film. Specialw@ulpvices are able to produce microfilm

output from data on magnetic tape without the niedist produce a printed copy. Special

viewers must be used to read the COM output. Thieseers are often seen in the libraries.

Voice Output: There are a few specialist applicationsngisicomputer speech output. At
present the sounds produced sound rather tunaha One application is a book reading
machine for the blind.

Multimedia Output Device: The most common multimedia output is sound inclgdnusic.

The audio output device on a computer is a speadkss.headphones can be used to receive

audio output in place of speakers.

SELF ASSESSMENT EXERCIES 2

1. List and describe four output devices
2. Which of these input devices is hand held?
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3.3  System Unit

The System Unit of computer which is main functiguerts of the computer and is made up

of Central Processing Unit (CPU), Control Unit, ain Memory and Arithmetic and Logic

Unit (ALU). When you boot a typical personal cortgnby placing a disk in the drive and

turning on the power, the CPU causes a prograne toansferred from the disk into the high

speed internal memory, where the program steakntrol of the CPU. The CPU shifts data
back and forth between internal memory and the @gternal memory) in order to process

data. Data cannot be processed directly wistered on the disk, data must be brougiid
internal memory to be totaled, compared, ldisga, printed, and so forth. Eventually, the
program gives up control of the computer aoceases to operate. When this happens, you
must tell the computer what to do next.

No matter what directions you give the computez,4ame pattern is followed. a program is

transferred into high-sped memory, where akes over control, process the data andllfina
terminates. This three-part process is callggram execution or a program run. Programs
are run on the CPU under control of a mdntunit, main memory, and an arithmetic/togi
unit.

The arithmetic logic unit (ALU) does all theomputing. It can add two numbers, subtract
multiply, and divide. It can compare two rhers to determine which is larger, move data
from one place to another and keep track tiofie. The ALU works exclusively on encoded
binary numbers. It takes its orders from abjn encoded instructions stored like any othe
information in the main memory. The control ituns the supervisor of the CPU; fetches
numbers from the memory and interprets them instructions. The control unit treats each
instruction and then directs the flow of informatidnrough t1-ALU, input/output deices and

the main memory.

Microprocessor: In every personal computer, the control unit amdAare combined into a

single component called chip. Because thignpmment is so small, it is called a
microprocessor. The microprocessor is also oimer devices that behave like computers./
Devices like automatic cars, calculators, tdigiwatches, and electronic diaries have
Microprocessors.

Basic Building Blockss The functions of a central processing uaite performed
electronically-that is, its operations are form of electrical signals (called pulseairs)
flowing from one component to another, rather thaving parts. The component parts of a

central processing unit are designed as reldct circuits: this implies that a central
processing unit is a collection of electronic citsremember integrated circuits!). Data and

instructions are transmitted between the warioparts of the processor or between the
processor, memory and peripherals by means of alies. Various tasks are
performed by passing pulse trains throughectbnic switches’ called gates. A gate 8 a
electronic circuit which may have provisioror f receiving or sending several pulses in a
particular way. There are three basic typés AND, OR, and NOT gates. These are the
basic electronic circuits from which thoseatthperform complex calculations are made.
Before we describe these gates further, let usatadkit logic, which is often used to explain

how gates work.

Boolean Logic: In the mid-1800s, George Boole developednew type of arithmetic logic
that today bears his name: Boolean algelBaolean algebra allows us to solve complex
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mathematical and logical problems by manipulatibordy two conditions: true or false (0 or
1). The computer is a two-state device (using lyi®aor 1), making Boolean logic (based on
two states, true or false) ideals for use on coempiost of the modern digital computers are
based on Boolean logic. Boolean logic basicallyiesg only tree basic logic blocks or gates:
AND, OR and NOT. Each gate normally performs som®k function (or operation), and
for this reason gates are often called loglements. All of the functions performed ky
computer are implemented through a combinatiomedé three basic building blocks.

This is not to imply that making a computer is dienpn actual fact, a simple function
or operation of the computer might involveousands of these three logic blocks. What i
important, however, is the fact that a cotapuis basically constructed from these three
building blocks. In order to construct a largemdtion of operation such as square root,
for example, instructions called microcode Wowbe written for the actual AND, OR,
and
NOT logic to implement the function. The noicode is then converted into an electrical
circuit. The product is what is normally referredats firmware.

Logic Diagrams. In logic diagrams, gates are represented by eisnand arrowhead lines,

labeled by letters, represent inputs and outputsoQrse, it is much easier to express logic in

tabular form (Tables 2.2.1, 2.2.2 and 2.2.3his form of table is known as a tablg.
represents the output (result) function of allitiut combinations. We will be looking at the

‘and’, ‘or’ and ‘not’ gates.

Table 2.2.1: The AND Gate and its truth
Inputs Output

The four PossipleCases X Y XY
X O --------

. — --0 0 0
————————— OXYy—
YO -----—---
X0 - . — 0 1 0

S —
--------- oXyY
Y1---mmee L 1 0 0
X1 ------- —
--------- oXYy|[ __— 1 1 1
YO -
X1 -
--------- 1XY
Y1----

“1” means a “high” signal. “0” meanl a “lowsignal. AND gdte will only J)utput a

uhighn

signal if recei mX-and Y “high” signals bgtsame time. (When Xis 1 andq Y is !, X,
Y will be 1)

Table 2.2.2: The-©+Gate and its truth

- - — + —
The four Possi\mf,f.aae(‘ - - % Qo J——



52

Output
XY



EDU758 - COMPUTER SCIENCE EDUCATION METHODS MODLE

—0 1 1
--------- OX + Y
R —
G — 1 0 1
—0X + Y
Qo — 1 1 1
O —
--------- 1X + Y
(A —

The OR gate will only output a ‘low’ signal if ieceives box X and Y low signals at the same
fime (When X is0and Y is 0 _X+Y will be 0

Table 2.2.3: The NOT gate and its truth

Inputs Outputs
The Two Possible Cases X Y
X 0-- NOT - 1 X 0 1
X 1--—- NOT - 0 X 1 0

The NOT gate output will always output its opposite. when X is 0, X is 1, and vice versa)

SELF ASSESSMENT EXERCIES 3

1. What are the major components of the CPU, and shheir relationship?
2. What is the difference (if any) between a CPU and@oprocessor?
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3.4 Storage devices

Main memory is always connected to the m@eoe In a computer it is usually in the

same

box as the processor. When you type a set alictgins on the keyboard of your computer,

they are put into the main memory. When you teillrymomputer to obey some instructions,

they are taken one by one from the mainmarg and put into the processor. After each
instruction has been put into the processor ibsyed. The main memory is used to hold the

instructions and information which are beinged by the computer. The main memory has
two parts:

. Read Only Memory or ROM for short;
. Random Access Memory or RAM for short.

When you type the computer instructions, usualliedgprograms, into your computer, they

are put into the main memory. The part the main memory into which they are put tise
random access memory or RAM. RAM is thetpaf the main memory that stores your
programs. When you switch off your computertlad information and programs held in

the RAM disappear. If you want to use tipeogram again you have to type it in whemev
you switch on your computer. To avoid this we nma#sty out these two steps:

Step 1: Copy your program into your computer which puisiio the RAM.
Step 2: Copy your program from RAM into backing store otezral storage, such as
diskettes or magnetic tapes.

Once you have put a copy of your programtooa diskette or a cassette tape it is

safe to

switch off your computer. Next time you switch couy computer, you can copy the program

from the diskette or from the cassette tdpeo the RAM part of the main memory. i$
available for you to use without having to typeritthe keyboard again.

When you turn your computer on, your computer rhaste some pre-set instructions to tell

it what to do. These permanent, non-volatile irgtams are programmed onto ROM chips.

Other names for ROM chips are firmware, pre-wired. ROM chips have many functions;
for example, they tell the computer what to do wtienpower is turned on, they check to see

that the cable to the printer is connected, and tleéthe control unit what each key on the

keyboard means. Unlike RAM, users cannot mdlym store their own instructions on the
ROM. ROM is the preset instructions that tell yoamputer what to do

Any program could be put into a computer in ROMipwhich could save you time because

you do not need to move disk in and obtowever, ROM has in the past been very
expensive. In addition, software vendors wouldve to create new ROM chips every time
they update program, and users have to open thputencase and replace chips when they

want to update their applications. There are hanehree new types of ROM chips which

do allow the users to change them:

PROM: Programmable Read Only Memory. This is asieer of ROM that can be
changed for the user. Once changed, it émpnent and can no longer be altered.
PROM

gives the user the advantages of ROM ane flexibilty to meet special needs. However,
mistakes in a PROM unit can be corrected.
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EPROM: Erasable Programmable Read Only Memory; Thwps can be erased and
then re-used. The chips, however, must bmoved from the computer and erased
through

certain processes before they can be re-used.

EEPROM: Electronically Erasable Programmable Read OMgmory. These allow
information to be changed by software without remg\ithe ROM chip from the computer.

As mentioned earlier, because we humans hi@re fingers, we began counting in tens
(decimal). Electronic devices are either ‘on’ dif,0so they use the binary number system.

These devices use only two binary digits #8d 1) known as bits. Not only are numbers
stored in memory as combinations of the bits 0Bralit so are letters and special characters.

Because a single bit is not sufficient tepresent numbers, letters and special chasacte

a
group of eight bits are used; this is knovas a byte. When you type a character on
the

keyboard, a specific bit pattern is electcafly transferred to the memory. The bit
pattern

transferred depends on the particular codsgpeme used by the computer system. The
common coding schemes are treated in chapterTo represent large numbers and set of
characters most computers combine bytes to forndsvddicrocomputers typically use word

lengths of 2 bytes, or 16 bits; most mainframesamdcreasing number of microcomputers

use 4 bytes, or 32 bits; and larger supepders and some powerful microcomputers
use

word-lengths of 8 bytes, or 64 bits and larger.

The space into which data can be storedtha computer memory is measured in bytes

and

expressed in kilobyte (K). 1 kilobyte is equivalentLl024 bytes. “Kilo’ should remind you of

one thousand as in the metric system, bati ynust remember that kilo here has 24
units

more. a 256k machine would store approxigat@b6,000 bytes or characters.
Microcomputers are currently available with memsiie the millions, or megabytes (MB). 1

megabyte is equivalent of 1 million byte is equéralof 1 billion bytes memories, and in the

new fifth-generation supercomputers, memories gpe&ed to be in terabytes. 1 terabyte is

equal to 1 million bytes. Secondary storage additional memory. It is used to hold
large

amounts of information outside the main memott is separate from the processor and
is

contained in another box. A computer need not laayesecondary memory although almost

all do. However, a computer is more useful if i ls@condary memory.
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The most common types of secondary storage magnetic disks (disk pack) and

magnetic

tapes. These are like gramophone records and atgets. Records and cassette tapes hold
information which is usually music. When thegre played the information on the record
produces music. In computers, magnetic tapes aghetic disks are used to hold numeric

and character information. When they are playeslctimputer can read the information held

on them. In microcomputers, secondary storageuasllyseither a Hard disk, a Diskette.

The magnetic disks used by microcomputer are cdiddkette. A diskette is a plastic disk in
the shape of a circle. The information is storedrentwo surfaces of the disk. To protect the
surfaces of the diskette, it is sealed inside kglavhich is in the shape of a square. The disk
cannot be taken out of its jacket. When you wamtlay a gramophone record you place it on
a turntable. When you want to play a diskette htaggthe jacket which contains the disk in
a box shaped device called a disk drive. The diskeds connected to the processor of the
microcomputer.

Diskettes are widely available in two sizes: thiflg” 31/2-inch version, which is encased

in rigid plastic, and the “floppy” 51/4-inch size@hich has flexible plastic covering. In both

cases we have low and high-density versions, wiiétarmine how much they can store. For

example, the 31/2-inch low density can stakout 72k, while a high-density 31/2-inch
diskette can store about 1.44 MB. A 51/Aintow density can store about 360k, while a
51/4-inch high density can store up to 1.2MB.

A basic rule of thumb about storage is thaiu can never have enough. A page of, tégt
example, uses about 2000 characters, which mbaha 61/4-inch diskette can store about

180 pages of text, which may not be sufficientdome tasks. This means large programs or

data may need to be stored on numerousettisk A new type of diskette technology now
available is called Laser Servo Technology. Thasus special type of 31/2-inch disk drive

called LS disk drive and has capacity of up to 1BOM

The computer may also have a hard disk housedetise&lcomputer’s cabinet. Hard disks are

similar to diskettes except that they are rigideyralso have larger storage capacities and can

be written and read more quickly by the computesgRams can be copied into the hard disk

from the diskette. So, this is a conveniemfy of putting new programs onto a computer
Once on the hard disk the program can badrmore quickly and easily. The device into
which a disk fits is called a disk drive. Most R@@e a combination of hard disk drive and

diskette drive. If there are multiple disk drivagy are often labeled ‘A’, ‘B’, ‘C’, etc. The

storage capacity of hard disk in microcommitganges from 1 gigabyte to hundreds of

gigabytes.

CD-ROM (Compact Disk Read Only Memory) is relatively newer secondary storage
medium. It provides a huge storage capacity alagively low cost. It is slightly less than 5

includes in diameter. It can hold more th&0 million bytes of data. Information idored
onto this device on a permanent basis. Informa@brROM, you will require a CD-Drive,

which in turn is connected to the processdr the computer. Compact disks, as they are
commonly called, are used for storing large-siz#tivare and reference information in place

of diskettes. Numerous are already available CD-ROMs. The most recent secondary
storage devices are Zips and flash drives.

The major differences between main memory and skagrstorage include-
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1. When you switch off your microcomputer, theformation you put in the main
memory (RAM) is lost. You cannot use it @mgaAs a result, RAM is said
to be

volatile. When you switch off your microcomputarformation in the secondary
memory is not lost. It is held on the diskettelw hard disk. You can use it when

2. you switch on your microcomputer again, since # ison-volatile store.
Fetching information from the main memory faster than from the secondary
storage

SELF ASSESSMENT EXERCIES 4

1. What are secondary or auxiliary memories?
2. List the types of secondary memory in microcomguter

4.0 CONCLUSION

In this Unit, you have learned that input devicase equipment used to get instructions into
the computer. Some common input devices are kegboawuse, light pen, and voice input.

The keyboard contains alphabetical keys ir thriginal layout known as the QWERTY.
Mouse is a simple device that moves a poinaround the computer screen and enables
simple commands to be sent to the computer sckégint. pen is attached to a computer; this

attachment resembles a pen at the end of a lefgleairic cable, and read specially coded

data called barcodes. Voice input means speakitigetoomputer. It provides the directness

and “user friendliness”. Multimedia is the ndmination of sound and images with text and
graphics. To capture sound and image data, spepial devices are required.

Output devices are equipment whereby the ututpf a computer can be viewed, heard or
printed. Some common output devices are Gath&kay Tube (CRT) Monitor, Printers,
Microfilm, and Voice output. The most common foofdisplay monitor is the CRT. They

can output either text or pictures or both in mdmwome. Printer is the most common output

device which produces a permanent record pimt. Voice Output is a specialist applioati
using computer speech output. The most commatimedia output is sound including
music. The System Unit of computer which nsain functional parts of the computer amgl i
made up of Central Processing Unit (CPU), Contrak,UUhe Main Memory and Arithmetic

and Logic Unit (ALU).

5.0 SUMMARY

Computer Hardware comprises of all physicald atangible parts of the computers. These
include input, output devices and Central cpesing Unit. The examples of input devices
include keyboard, mouse, light pen, and voioput. Also, output devices are equipment
whereby the output of a computer can bewstk heard or printed. Some common output
devices are Cathode Ray Tube (CRT) MonitBrinters, Microfilm, and Voice output. The

most common form of display monitor is tH@RT. The System Unit of computer which is
main functional parts of the computer and nsde up of Central Processing Unit (CPU),
Control Unit, the Main Memory and Arithmetic anddio Unit (ALU). However, the smooth

running of these devices depends solely oell written programmes called software. The

next Unit is fully dedicated to the discussion oftware.
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6.0

TUTOR-MARKED ASSIGNMENT

=

Name the basic parts of the computer and desholy they work

wn

What are the differences between an’ ANDQR’, and
truth tables

Name one device that could be input or outputcde and explain how

‘NOT' gates? Explain with

4. What are the differences between main memorysandndary memory?
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1.0 INTRODUCTION

In its most general form, software, in contrash@odware, is the invisible part of a computer
system. It refers to all programs that cha used on a particular system. More spedifi,
the term software is applied to all those prograrmih, in some way, can assist all users of

a particular type programs written to solve thebpems of any particular user. Software is
generally categorized as either Systems softwar&pplications software/Software Package.

The features and examples of each of tlofware as well as programming language are
given in this Unit. A programming languags &n artificial language designed to express
computations that can be performed by a machparticularly a computer. Other related
information as regard the programming languagdudiediscussed in this Unit.

2.0 OBJECTIVES

At the end of this Unit, you should be able to:
1. Identify different types of software.
2. List various types of programming languages.

3.0 MAIN CONTENT
3.1  Systems software

System software is collection of computer progranwniéen by computer manufacturers for
the control and efficient performance of thaomputers. The features of systems software
includes-
« They allow the end-users to make efficierge uof the hardware facilities in solving
their problems
» They are written based on the knowledge of thegdesi the computers that are use
them
» They are designed to manage the resources of cemgygtem.

The user of a computer has at his or her disposaba amount of software provided by the
manufacturer. Much of this software will bgrograms that contribute to the control and
performance of the computer system. Such prograengigen the collective name ‘systems

software’, or ‘utility programs’.
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System software includes some of the under listétivare-
* The Operating System
* The Bootstrap Loader
* The diagnostic Routine
» Basic-Input-Output-System

Systems software can be further sub-dividedo iOperating systems, Translators, and
Utilities.

Operating system: This is a collection of system programmeatthell computer how to
operate the various pieces of hardware, pléams execution of jobs on the computer and
controls the operations of the computer. Thperating system is loaded into the
computer

memory every time the computer is switched. d'herefore, operating system is the major
software required by all computers. Withodterh, the computer cannot understand your
instructions. The operating system is a st programs designed to efficiently manages th
resources of the computer system. It performs umttions as supervising input and output

operations, communicating with the computererafor, and allocating the computer's
resources to allow the operation of the oat@p to progress smoothly with minimum
intervention. It contributions to the control ate performance of the system. Examples of

operating systems are:

1. MSDOS- Microsoft Disk Operating System; commonly ledl DOS and is used
with a single microcomputer.

2. NOVELL- Used in a network environment, where matgmputers are linked
together-to share resources.

3. UNIX: Used in a multi-user environment where mapgople can use one big
computer at the same time.

4, Windows Operating System: Used with a single microcomputer or in retwork

environment. It makes the use of the computasier as you do not have to
remember any command. Its graphical interface esable user to have fun while
communicating with the computer. Some softwarevdiedows-driven. They will

run only in a Windows environment. With the earli@roduced Windows like the

versions 3.1 and 3.11, you still require anotherapng system such as DOS for

the computer to function. Now, windows suels Windows 95, Windows 98,
Windows NT, Window VISTA and lastly Window “are self-sufficient. Some

other examples of operating systems are XENIX, Gl LINUX.

Mainframe and minicomputer manufacturers supphe operating systems for their
computers. But personal computers use PC-DOS, UBPM, Windows and OS2 operating
systems, which re supplied by organizations difiefeom their manufacturer.

Trandators are used to write other software and coewpuprograms. Examples are
FORTRAN; COBOL; BASIC; LOGO; C; JAVA, etc. Utilities are used for general
housekeeping on the computer: like backing w@ppying, sorting and printing your data.
Examples are Windows Explorer, Mozilla Firefox, R@®ls, DOS SHELL, Norton’s utilities

and Dr Solomon’s Antivirus toolkit. Some of thegdities are normally included as part of

the operating system.
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SELF ASSESSMENT EXERCIES 1

1. Distinguish between systems software and agjgicaoftware.
2. What is the importance of systems software miegtions software?

3.2 Applications software

Applications software consists of a number fograms designed to perform specific tasks
for users. A computer program giving instioies for the steps involved in preparing and

printing bills for the amount of electricitconsumed by customers is an example of
applications software.

Applications software may be provided by tlwemputer manufacturer or supplier, but in
many cases the users produce their own capiglhs software called user programs (e.g.
payroll programs, stock control programs, etc). Magaplications software can only work if

used in conjunction with the appropriate systenfsvsoe. Applications software is used with

systems software to perform specific tasks givetméocomputer by the user. Some groups of
general-purpose applications software are spreatistagata management packages, graphics
packages; word-processing packages; commurmcapiackages; presentation software and
integrated packages.

Electronic spreadsheet packages. A spreadsheet is simply a way to keep ktrad and
manipulate data- separating them into rows andnwadu Each user can change the format to

adapt a spreadsheet to various applications. Yowsa spreadsheets to display selected data
graphically as well as to perform computations.efectronic spreadsheet program relies on

formulas that fan be revised with great aacy These formulas allow the software to
recalculate spreadsheet values automatically wieddta are modified. Other changes, such

as inserting and detecting rows and columns, arallsgeasy to make.

Any application where the problem can be ttemi in mathematical terms can be used for
electronic spreadsheet. A spreadsheet should Isgdesad for any reports that:

. are recreated regularly, e.g. salaries of staff,

. edited,;

. need calculation;

. need graphs, or

. consist of data that are of the same type, e.gksrafrstudents.

For example, a spreadsheet package can ke ts analyze results of students in a
class.
Common examples of Spreadsheet packages are LOTAJSdnd Microsoft EXCEL.

Data management packages. are packages that deal with creation andnter@ance of data
for enquiry and reporting purposes like keepingrds of students, their birthdays, sex etc.

Common examples of software that can do taie DBASE IV, FoxPro, Paradox and
Microsoft ACCESS.

Graphics Packages provide facilitates that allow the user to various kinds of computer

graphics. Some allow the user to producewitigs or diagrams and frequently use input
devices such as the mouse. Some packagesaiared at particular application areas. For
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example, a business graphics package might prowadans of providing business charts and
graphs. Common examples are Harvard Graphics, Deded?, and PAINT.

Word processing packages. provide a number of options for the user. Theyvalibe user to
create (type) document, amend document, edit atirgidocument, copy a document, print
document, etc. Some examples of word processirkpgas are WordStar, WordPerfect and
Microsoft Word.

Communication software: are computer programs which can be sued to sentbs)eeports

and messages to transfer computer data files cesadnformation stored at distant locations,

and event have “electronic meetings” amongpfee in dispersed locations. Examples of
community software are E-mail programs, suab Pegasus mail, Outlook Express; and the
Internet Bowers such as Netscape, Mosaic and Mitr&plorer.

Presentation software: are used to design, produce and make presentatibes output can
be projected directly from the computer to sareen or used to make transparencies. They
greatly simplify the process of preparing for besis or academic presentations.

Integrated Software: The data generated by many packages desigoedearly
microcomputers were not always transferablemfr one package to another. The programs
were not integrated, i.e. data could not é®lectronically moved from one program to the
other. Transferring data from one program to anotfees either impossible or complex and

tedious. For example, if you were asked to anadymemake a report of the results of your

classmates that have been entered using tabad® management system, you could transfer
the data into a spreadsheet package to draw graptisater to transfer the graphs into your

word processing package to write a report thatwiblusubmit

Integrated software allows several programs sttare the same data. For example, a
spreadsheet package can use data from &badatapackage to draw commands among
programs. However, in reality, this happems varying degrees. The result of integratiigy

that the user can work faster, more effitjenand thus more productively than if non-
integrated programs were used. Commonly, ategrated software package integrates

software for spreadsheet, database, graphics, ardipvocessing packages.

Three examples of integrated programs are:

Microsoft Office: This comprises Microsoft Word, Microsoft Ekc Microsoft Access,
Microsoft Power Point, Microsoft Outlook and Book#fiBasics.

Corel WordPerfect Suite: This comprises Corel WordPerfect, Corel ®oa Pro, Corel
Presentations, Corel CENTRAL and Corel Photo House.

ClarisWorks: This comprises a Word processor, a spreadsheet dathbase.

Computer Professionals: Computer professionals are those who have undemgoaéorm of
formals computer training or the other. Such fortrgihing includes certificate, diploma and

degree programs in computing. These categoriesajlp are involved in the development,
maintenance and use of computer system. Warigategories are the computer manager,
systems analyst, programmers, computer educatmrguter engineers and operators.

The computer manager: has the overall responsibility for the congou department. He
ensures that the computer installation runs efittyan satisfying the computing needs of the
organization that it serves.
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The systems analyst: look at the details of existing systems and thegiheof computer based
systems. The systems analyst also implements aeluethe new system.

The programmer: encodes the produces detailed by the system amakgysanguage suitable
for the specified computer. A programmer must e &breason logically and clearly.

Computer educators. are people that teach computing at varidesels ranging from
university down to the secondary school levels.

Computer engineers and technicians:are people that install, maintain and reptie
computer.

Operators: are people that handle and operate the waaed in the computer room; they
communicate with the operating system and try &pk®ystem running smoothly. Today, the
term ‘operator’ may be used to include data enémgpnnel, who do data input.

Computer Users: Computer users are those in other professizsho make use of the
computer to do their jobs. They are calledd-users. Examples of such are managers,
engineers, doctors, lawyers, bankers, teacherist gmpd students. The outcome of the work

of the computer professional is used by thed-users. Computer users are therefore very
important in the utilization of computers.

Generally, software is very useful to the userghEsftware must solve the user’s problems.
However, many users face the problem of findingritjet software to solve their problems.
Users do not even know where or how they can gesdiftware to accomplish their tasks for
them. There are basically two ways to acquire appbns software.

1. The first is simply to buy pre-written softwdrem one of the software shops or
vendors. One characteristics of pre-written sofenarthat they are designed to be
general so as to fit many situations. It is likg/ing ready-made clothe, it might
not fit the problem needs exactly and must e medifn some way before it can
be used. Some are easy to modify while soca@not be modified all. One
must
therefore know the capabilities and limitationsoftware and be sure that it will
solve one’s problem before committing money to it.

In general, pre-written software, also callpdckaged software, is cheaper and easier
to

implement and usually comes with proper documesriaithe major disadvantage is that
the user must, to some extent, alter the procedara®ing the work to conform to the
software, whereas normally it should be the reverse

2. The second method of making software avalalid to obtain software that are
made specifically for the intended application.sTimay be written by the user-if
he is ready to master a programming languagel write the necessary program
himself, or he can hire a professional to do alpant of the work.

SELF ASSESSMENT EXERCIES 2

1. Who is a computer user?
2. List four categories of computer professionals
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3.3  Programming Language

A programming language is an artificial languagsigieed to express computations that can
be performed by a machine, particularly a compudervever, computer language is used to

write or code computer programs. For thisasom, computer languages are also called
computer programming languages or simply progrargrianguage; there are various levels

of programming languages: these include machianguage, assembly language and high
level languages. A programming language's aserf form is known as its syntax. Most
programming languages are purely textual; these sequences of text including words,
numbers, and punctuation, much like written natlarajuages. On the other hand, there are

some programming languages which are more graphicedture, using visual relationships

between symbols to specify a program.

The syntax of a language describes the Iplesstcombinations of symbols that form a
syntactically correct program. The meaning givea timmbination of symbols is handled by

semantics (either formal or hard-coded in a refe@emplementation). Since most languages

are textual, this article discusses textughtax. Programming language syntax is usually
defined using a combination of regular expressions

Machine Language: Generally speaking, there is only one lagguathe computer can run
without modification and this is called mauhi language. Machine language programs are
nothing more than long sequences of binafgitsd that have meaning to the computer.

Writing a complex program in such a language isligrcomplex and tedious and one can

make a lot of mistakes.

In machine language, to add values stored in coenptiirage labeled X and Y would look

like this: 0110 001110 010101

Where 0110 is the machine operation code ‘fAbD”, and 001110, 010101 are the
addresses of X and Y respectively.

Because of the difficulty with machine languagegoaanming, some intermediate codes and

high level languages have been developedetable the programmer to write in a wayt tha
resembles his thought process rather than elenyests of machine language. Generally,

machine language is the only language the compaterun without modification

Assembly Language: The most immediate step from machine languag the symbolic
assemblylanguage Thus a programmer could write instead of the rimectanguage written

earlier. A computer cannot execute this diyecthe program would still have to be
translated. The program that translates adgenpbogram to machine language is called an
assembler Writing assembly language still requires understamdome machine language.

Programmers must still specify both operatiomsd storage locations. Programming in
assembly language is still a tedious taskisThas led to the development of Engligb-li
languages called high-level languages.

High-level Languages. High-level languages are designed so thatpragrammer’s attention
can focus on the problem itself, rather than orditails of computer operations. There are
many different high-level languages used famogramming. Examples of programming
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languages are FORTRAN, COBOL, PASCAL, C;” BASCI, LOGO, JAVA, Modula-2,
Ada and PL/1.

The purpose of high-level languages is tdaldsh easy communication between the
computer and the programmer. High-level languagesnach easier to learn and understand

than assembly language. In this book, we shalhlbaw to use LOGO and BASIC language

to communicate with the computer.

High-level languages may also have differafiblects. The version of BAIC on one
microcomputer may differ a little from the version another, and this may also differ from

the one on a mini-or mainframe computer. Tdiéferences may be small, and you may not
notice them. However, the differences meanloa for your program to work properly.
Programs written in other languages such F3RTRAN, COBOL, BASIC and Assembly
Language must be translated into machine ulagpg before they can be used to control the
computer. This requires the use of translators.

Trandators. is a program that takes as input a program writtemne programming language

and produces as output a program in anoflheguage. A translator reads an input progra
referred to as the source program, and atewéhe lines in the source program one diye
into another language. The converted program Isctéthe object code. This object code may

be in the intermediate form, such as assemlhguage. A translator is a powerful tofdr
increasing the productivity of a programmer. Indteagiving detail instructions in machine

language, the programmer can focus on theblgm itself and give several directions @
programming language. The translator fills in tie¢adls, and contains the proper results in a

shorter time. There are two types of higrele language translators-compilers and
interpreters.

Compilers and Interpreters. The program that translates the high-levahglage into a
language the machine understands is called a cempilcomplier reads the source program

and generates machine code (called objecte)codnd saves it in a file. The object eods
then loaded in the memory for execution. cAmplier translates a high-level language by
reading the source program and generating an otpelet. Examples of high-level languages

with compilers are COBOL.

Another translator worth mentioning is theteipreter. TheInterpreter reads the source
program directly, line by line, and generatds®e machine codes necessary to carry ot t
instructions as they proceed through the namog An interpreter reads the source program
line, and generates machine code. You geatr yeesult line by line as it is interpreterare
BASIC and LOGO.

Compliers produce fast, compact and efficienachine language programs. They are the
translators most frequently used by professionabg@ammers. However, the compiling step

takes extra time and attention. Compiled programsmuch faster than interpreted programs.
Interpreters are good for novice programmensd for professionals testing new programs.
Errors can be corrected and the program tegireted again and again until the program
5

correct. BASIC, LOGO and some other high-levanguages are usually interpreted.
COBOL, FORTRAN, PASCAL and C are usually compiled.

High-level programming language resembles anhioation of English and Mathematics.
English keywords are used to make the I|agpguaeadable, and a certain amount of
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mathematical formulates are used to remove ampiguit We will now take a closer look at
some of these programming languages in orerunderstand their backgrounds and the
reasons for which they were developed.

FORTRAN: The first widely used high-level language tke FORTRAN programming
language. It is the oldest high-level languagtill being used today. FORTRAN is an
acronym for FORMULA TRANSLATORIn the 1950s, most people using computers were

scientists and engineers. The problems they wdntedlve were mathematical in nature and

required a great deal of computation. FORTRAWhS originally developed by International
Business Machines (IBM) for their mainframemputers in the 1950s as a tool for solving
scientific and mathematical problems. That is WRH RAN is not well suited for solving

typical business problems and does not haeey good facilities for handling business
applications requiring reading or writing large ambof data. FORTRAN compilers are now

available for all types of computers. Program hdwss a simple FORTRAN program, which

calculates the profit on a given sale using a fdanbased on the number of items sold, the

unit cost and the unit price.

COBOL: With the increasing use of FORTRAN and its suc@es®slving mathematical and

scientific problems, the business community begafizing that computers could be used to

solve many of their own problems too. COBO&n acronym from Common Business
Oriented Language, was developed by a group of atenprofessionals called CODASYL

(Conference on Data Systems Language), and vakeased in 1960. COBOL has some
features which distinguish it from FORTRANi is English-like in structure, easy to lear
can handle large quantities of data easdpd is designed in such a way so thatcauld be
adapted easily to work on different brands of poters. Languages having this last feature

are said to be machine-independent. Prograth shows a sample COBOL program
equivalence of Program 7.1.

Processing Mode of FORTRAN and COBOL: FORTRAN and COBOL were considered by
many people to be difficult to learn, and are ndlynased by professional programmers. In

addition, these languages are not well suifed casual users as programmers traditipnall
submit both the program and data to the computerabpr who then instructs the computer

to execute the program. The results are tg@tinon paper and returned to the programmer.
During the execution of the program, theme rio interaction or conversation between the
computer and the programmer. When a progriamexecuted in this manner, the program is
said to be processed in batch mode. Inrdotwe mode processing takes place in
conversational modes: you can give an ingsbocto the computer and get an instant
response. In this mode, a conversational lddia is maintained between the user and the
computer system. Each statement or request inpthitebyser is processed immediately and

an appropriate reply is sent to the user. The FORV Rrogram in Program 7.2, however, is

written in  Microsoft FORTRAN, which is widelyavailable for microcomputer, and when
executed will perform the processing interactively

BASIC: BASIC, an acronym for Beginner's All-purpos8ymbolic Instruction Code, was
developed by two professors at Dartmouth €geiJohnm Kemeny and Thomas Kurtz-in
1961 as an interactive computer language,chlwhis easy to use and learn by non-technica
students and professionals. Because of its infeeachture, it was possible for developers ad

professionals. Because of its interactive mgtuit was possible for developers of BASIC
interpreters to include features that weret @wailable in FORTRAN and COBOL, such as
graphics and sound capabilities. BASIC is widelgible on most computers, especially the
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microcomputers. It is commonly found in schools @nthe language that most students and

computer enthusiasts learn first. Versions BASIC commonly found on microcomputers
include BASICA, QuickBasic, Turbo BASIC and VislBASIC.

Most computers are equipped with a BASICerpteter as part of the systems software.
Suppose you want to compute the formula for catmgaprofit on the number of items sold,

the lines in Program 7.3 in BASCI will achieve this The first four statements are used

to reserve memory storage for four valueke ffirst for a whole number (INTEGER),
and

others for decimal figures (SINGLE). When the peogris executed, the statement in line 6

sends the prompt “Enter number of units "sotd the screen and waits for your response
Whatever number you type is stored in the memaegtion identified by the name UNITS

SOLD. Statements in lines 7 and 8 do the same thmBRICE and COST. The statement

displays the answer on the computer screen.

PASCAL: was developed by Niklaus Wirth in the late 1980isklaus Wirth was concerned

about the detrimental influence available paogming languages (e.g. PASCAL, COBOL,

and BASIC) had on the programming style thie students. PASCAL was originally
developed as a teaching language for studefitscomputer science. PASCAL is used to
introduce the concept of structured prograngmimn structured programming, programs are
written as blocks, which fit together to form larddocks. These make them manageable, and

the programmer can be more confident of twrectness of the programs since errors are
easy to detect.

PASCAL has also become available on a variety ofpaters, ranging from mainframes to
microcomputers. This has increased its use fronly the classroom environment and it has

become a general-purpose language that igsabsei for use in many environments needing
computer programs. PASCAL programs are divided twim sections: namely data definition

and instruction processing. The data definitisection is designated by the keyword VAR.
All of the variables to be used must beclaled at the beginning of the program iesithe
VAR section. A variable is a memory locatidhat has been given a name. The processing
section contains all of the actions to be carrigt] and the order in which to carry them out.

It begins with the keyword BEGIN and ends with kegword END. Suppose we still want

to compute the formula for calculating profithe lines in Program 7.4 in PASCAL will
achieve this.

The VAR section tells the computer to segiara memory locations for one whole number
(INTEGER) and three decimal numbers (REAL), antabel them UNITS SOLD, PROFIT,

PRICE and COST. The real numbers allow yiu have the units in naira and kobo. The
processing section follows. Because PASCAL prograrassompiled rather than interpreted,

you must go through the compilation process bedogeanswer can be obtained.

Machine languages are referred to as firsegdion programming languages because they
were the earliest types developed. Assemlayglages are one step above machine
languages, so they are referred to as segeneration languages. All the high-level
languages described or mentioned so far: THAN, COBOL, BASIC, PASCAL, PUI, C,
MODULA-2, ADA, and LOGO are generally clagsd as third-generation programming
languages because of their characteristics Entjkelcommands. To use these languages to
instruct the computer, the programmer must leach step to take and indicate the oriter
which instructions are to be executed. Thawe said to be procedural, because they
require

that you specify the step-by-step procedure toiolkee desire information.
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The fourth-generation languages (4GLS), howevare called non-procedural languages,
because they allow you to communicate with the adepby simple stating what you want

done, but not how it should be done. Exasplof fourth-generation languages are IBM'S
Structured Query Language (SQL), Query-By-ExXemg@QBE), FOCUS, NATURAL,

SMARSTAR and INFORMIX-4GL. The 4GLs, also knowncgery languages, allow you to

specify what to do, and not how to do With 4GLs, users can avoid having to go to
professional programmers for their informatioreeds. They do not require the training af

professional programmer. Their major limitatias that the user does not have as much

control over what the 4GLs are doing as when ukigh-level languages.

Recent investigations and research into ways making programming languages easier and
faster to user are beginning of vyield resulh the form of natural-language systemsd an
expert systems. These developments are rafaete launching us into the fifth-generation
languages. Natural language systems permit thetagsieract with the computer by entering

requests in form of sentence or question. Themary purpose is to allow people to carry on

daily with the computer in “everyday languagéVouldn't it be nice to communicate with
the computer in English, Hausa, French, Yarubr Igbo? Definitely, that would be nice;
however, these languages are still being Idped and only a few are currently available
commercially. Examples of natural language tesys include Natural Link from Taxes
Instruments, CLOUT from Microfim and Q & Arom Symantec. These languages bring a
great deal of ease to inquiry into massive coltecof data.

Programming languages have also been developddch are used in artificial intelligence
and expert systems. An expert system considtsa collection of data and software that
simulate the knowledge and thinking processalytical ability) of an expert in a padiar
field. Examples of languages that are used in degygexpert systems are LISP, PROLOG

and MYCIN.

SELF ASSESSMENT EXERCIES 3

1. List three examples of programming language
2. How does the computer understand a programramguage?

4.0 CONCLUSION

In this Unit, you must have learnt that systemwgafe is collection of computer programme

written by computer manufacturers for the tomn and efficient performance of their
computers. The features of systems softwareludes allowing, the end-users to make
efficient use of the hardware facilities isolving their problems, written based on the
knowledge of the design of the computerst thae use them, and designed to manage the
resources of computer system. Some examplessystem software include the Operating
System, the Bootstrap Loader, the diagnodticutine and Basic-Input-Output-System.
However, the applications software consists af number of programs designed to perform
specific tasks for users. Some groups of eg@fpurpose applications software are
spreadsheets, data management packages, g@graphitckages; word-processing packages;
communication packages; presentation softwarergedrated packages. Software is written

in a special language called programming languAgeogramming language's surface form
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is known as its syntax. Most programming languagespurely textual; they use sequences
of text including words, numbers, and punctuatiangch like written natural languages.

5.0 SUMMARY

Generally, software, in contrast to hardwaie, the invisible part of a computer system.
Software are the essential instruction thaiabée hardware to function properly. System
examples of software include the Operatingst&y, the Bootstrap Loader, the diagnostic
Routine, and Basic-Input-Output-System. Simjlarithe syntax of a language describes the
possible combinations of symbols that form a sytidalty correct program. A programming

language's surface form is known as its asyntMost programming languages are purely
textual; they use sequences of text includwgrds, numbers, and punctuation, much like
written natural languages. Programming languages aso been developed, which are used

in artificial intelligence and expert systems.

6.0 TUTOR-MARKED ASSIGNMENT

What is the importance of systems software to apptins software?

List three examples of operating systems

What are the two ways by which a user can acqupiications software?

Differentiate between a procedural and a non-pracddanguage

What are the essential features distinguishe@ch generation of programming
languages from the others?

aswN e
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UNIT 4 SOFTWARE CLASSIFICATION
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8.0 INTRODUCTION

Computer software, or just software, is the coitecbf computer programand relatediata

that provide the instructions telling aomputewhat to do. It can also be said that software
refers to one or more computer programs aada held in the storage of the computer f
some purposes. Prograoftwareperforms thdunction of theprogramit implements, either

by directly providingnstructionsto the computer hardware or by serving as inpaiiather

piece of software. Generally, software arassified into two, Type | and Type Il. Ithis
Unit, the classifications of software accordingheir functions are fully discussed.

9.0 OBJECTIVES
At the end of this Unit you should be able:

1. Classified a given software into either Type Tgpe I
2. Atrticulate the features of each types of sofevar

10.0 MAIN CONTENT
10.1 Type | Application

Although type | applications vary considerablpelow are listed some characteristics they
usually share:

1. Type | applications generally stimulatelatigely passive involvement on the part tie
user. The involvement we are referring torehds intellectual involvement. Type |
applications generally do not require a higegree of intellectually active involvement.
Although users are usually require to respand some way, the response generally do not
involve higher-order, complex cognition.

We believe that intellectual passivity hasayeld a major role in past failures of elauic
innovations in education. Educational televisioansinteresting case in point, although there

is nothing about educational TV itself thahcourages or requires only passive user
involvement, network television fare has cdiodied children to be intellectually passive
viewers. We have noted that our own children azgufently unable to recall what they have
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just viewed on network television. It is naurprising that children which have become
accustomed to network viewing far tend to adoptstimae passive viewing style even when

presented with more intellectually stimulating nmite

Fortunately, the nature of computers and admng encourages more active user
involvement than does other electronic mediery little software has been written that
would allow the child to simply turn on theomputer and then sit back while the maehi
does all the work. Virtually all educationaoftware, even the poorest Type | software,
requires some user involvement. Children mbgt the space bar, type YES, answer
guestions, or otherwise make choices at wuarigpoints in the program. However, type |
applications require less active intellectualvolvement relative to that required  bypey Il
applications.

A good example of Type | software is anyeoof the many programs designed to drill
children on math facts. Typically, problemse agenerated at random and displayed on the
computer screen. The user types the answer arabthputer checks the user’s response and

provides some feedback about correctness. Mwsgrams keep a record of the number of
correct and incorrect responses and provide tleatdeon demand or at the conclusion of the

program. Figure 2.1 is an example of such a program

Such drill and practice programs (often called G¥Xlcomputer-assisted instruction) can be

highly useful and have a valuable role in educali@omputing. The point we are trying to

make is that, although we would use type | prograhey are not by themselves important

enough to justify the time, effort, and mpneequired to implement computers in schools.
Although it is important that children learn theiath facts, and the computer is an efficient

way to provide math fact drill and practice, othen computer activities are less expensive

and almost as efficient as the computer application

2. With Type | application, the software dmper predetermines almost everything that
happens on the screen. The user may vasy dii her answers or even make choices about
difficulty level or speed of presentation, tbthe  majority of what happens on theesor is
predetermined by those who plan and develothe software. In the math example cited
above, the programmer decided where the enobl would be placed, how the machine

would respond to correct and incorrect answersainather aspects of program execution.

Virtually the only time that control is pass to the user is when the program pauaed
waits for an answer to be entered from the keyboard

3. In Type | applications, the type of interactlogtween user and machine is predetermined

by the developers of the software, and the confdbwof the user must conform to a highly

limited repertoire of acceptable responses.thWinath drill and practice software, for
example, the only time the user plays aeras when the machine stops and waits &or
answer. At that point, the only acceptable resp@aesingle number.

4. Type | applications are usually aimet the acquisition of facts by rote memor@nce
again we emphasize that drill and practice to dgvebte memory can be very important. We

find fault with such applications only if they afee only educational computing applications

used.

5. With Type | applications, everything theoftware is capable of doing can usually be
observed in a very short period of time, frequeitl§0 minutes or less. The math drill and

practice software described above may bealda of generating problems at several

73



EDU758 - COMPUTER SCIENCE EDUCATION METHODS MODLE

difficulty levels using more than one computatiopedcess. The student can usually sample
everything this software is capable of doing ini&utes or so

Type | applications make it easier, quicker, dreotvise more efficient to continue teaching

the same things in the same ways as wee halways taught them, but Type Il applicasio
make available new and better ways of temchiwhen  classifying a specific piece of
software, the characteristics given for each typthe preceding discussion above should be

used only as aids. Final determination about #tegory depends on adherence to one or the

other of these definitions. Another aid tdassification is the fact that certain kinds¥
educational software tend to fall consistently iot@ or the other category.

Typical type | software

Drill and practice Software designed to allow tlseruto practice a skill that has already been

acquired is called drill and practice softearThis software may drill the student onatim
facts, sight vocabulary, vocabulary, parts gffeech, manes of the 50 states, or othkdr s
dependent primarily on rote memory.

One of the authors once wrote a drill and practar@puter program for a learning disabled

adult who had obtained a job as a management ¢ér&ine supermarket. The job required the

trainee to learn a code number or everyetsde sold in the produce department. The
program, written in the Logo computer languagedosnly chose the name of one of the 75

vegetables, displayed the name on the screeml required the trainee to type in thedec
number. Alternatively, the trainee could elefdr the computer to display the code numbe
The trainee’s role then was to type in the namth@fvegetable that corresponded to the code

number. The program kept track of right and wrongweer and then provided a summary of
performance.

This program represents a Type | applicatidrhe most important indicator of category is
that the software makes it more efficient to p@the number/name associations in a highly

traditional manner. The drill strategy employethis same as what would probable be used if

the skill were practiced with off-computer tiaties, that is, presentation of half theesired
association followed by the user supplying thesptialf.

In support of Type | classification, notdat the program has all five of the common
characteristics of type | software discussed presho (1) relatively passive user intellectual

involvement, (2) predetermined control of most what happens on the screen, (3)
predetermined interaction between the user angoaten and a highly limited repertoire of
acceptable user responses, (4) a goal of acquiditioote memory, and (5) all capabilities of

the software evident after only a few minutes céragpion.

The vegetable drill software (1) required yonthat the trainee associate a vegetableamen
with a number or a number with a vegetable na@jeerfiployed a predetermined scheme for

problem  placement, answer placement, reiefoemt, and the like; (3) limited acceptable
user responses to either a vegetable name or aemuyqe in at strictly defined, limited, and
predetermined points in program execution; (4) aiased entirely at the acquisition of the

rote association of specific numbers with specifigetable names; and (5) has such limited

capability that everything it was capable dbing (displaying numbers and accepting
vegetable names or vice verse) could be seennlyn @ few minutes.
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Tutorial software: Whereas drill and practicoftware is designed to provide a way to
practice a skill that has already been learnedrialtsoftware is designed to teach the skill in
the first place. Figure 2.2 shows a tutorial progi@esigned to teach keyboarding skills.

Most available tutorial software falls intchet Type | category, although there is reafip
reason why Type Il tutorial software could not betten. (It would be Type Il if it use new

better methods of teaching the material, wough that would not be possible without the
computer.) Other examples of Type | tulorrograms include any of the commercial
programs available to tutor students in prepardtomaking the Scholastic Aptitude Test and

the programs intended to orient users to the usespkcific computer or specific software.

These tutorial programs, like most such prograeie the user through a series of steps by
emulation traditional methods of lecture, destoation, and student trial activities, nda
most could be easily transported into workb format without significantly changing the
overall methodology or diminishing the effectives@$ the instruction.

Assessment UsesAssessment softwareseems to be growing in popularity. This sslaof
software is designed to (1) administer, (2)scd8es@gmmarize, and/or (4) interpret the results

of standardized tests. The first three tbkse functions represent Type | applicatidmg
definition, since they are intended to make more convenient, more accurate, or ldBRe
consuming to administer a test that was immlty developed for minicomputer
implementation. (Some characteristic of type | gpd Il applications are difficult to apply to

this class of software because such charsiitsr were developed for use with educationa
software designed for direct teaching. As always,final determination of category depends

not on consistency with the characteristitajt on adherence to the definitions of Typeor
type Il applications.)

Some of the fourth type of assessment soffwdhat designed to interpret the result of
standardized testing, is in a class by itself. kimsl of software would be classified as Type

Il since it is intended to make the judgiserof the most knowledgeable experts in ieldf
available to anyone who has access to a computetharsoftware.

Software intended to perform this functionlisfainto a category known as expert systems.
Expert systems have not yet fulfilled their initial highexpectations. Most authorities agree
that no expert systems have yet been desdlothat do an acceptable job of emulatimg t
judgment of educational or psychological experts.

Administrative Uses: Administrative applicationslide software for producing, calculating,
coordinating, or  compiling registration infoation; attendance records; graphics; student
grades; room, teacher, or school schedules; rgddirels; filings; or other secretarial tasks

to aid administrative activity. Figure 2.3 pi#s one screen form a piece of
administrative

software designed to help teachers create different testdts.

It should be obvious form this discussionatththe use a piece of software is put dan
determine whether the application falls intbe Type | or Type LL category. For example
although word processing used properly tocheaomposition skills is a type Il applicat
word processing as a secretarial substitute favtying is a Type | application.

Computer- Managed InstructioBomputer- Managed Instruction (CMI) is a mixed bag of

applications designed to perform tasks or lioations of tasks such as organizing student
date, monitoring student progress, testing studestery and prescribing further instruction
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or remediation, recording student progress, arettal the order of instructional modules to
be completed.

The term computer-managed instruction is adgmne, because only human beings, not
computers, can be mangers and because rext dinstruction takes place. Regardless of
terminology, CMI should probably be considered @& Y application, for it is usually used

to make it more efficient to teach something dmg always been taught.

SELF ASSESSMENT EXERCIES 1

List three example of Type | application te@ire and fully discuss their
characteristics.

76



EDU758 - COMPUTER SCIENCE EDUCATION METHODS MODLE

10.2 Type Il Application

Type Il applications

Type |l application of software provides neand better ways of teaching and learning

available to teachers and students. if use of ehgpater improves teaching or learning and if
it would be impossible (or extremely difficult) teach or learn in this manner with \out the
use of the computer, then the application in qoess most likely a Type |l application.

Type Il applications, like Type | applicat®n vary considerably. However, some
characteristics are shared by most type Il apptinat Generally, these characteristics are in
contrast to those listed for type | applications:

1. Type Il applications generally stimulatelatizely active intellectual involvement on
the part of the user. A good example oftype Il application is the use of word
processing to teach or to improve skills aomposition. Compare the degree of
intellectual involvement need to compose asspge with the involvement needed to
respond to a type | drill and practice pevg, such as the math facts software
described above.

2. With Type Il applications, the user, rather thiaa $oftware developer, is in charge of
almost everything that happens on the screen. itmaabland screen and a powerful
way to put various contents on that screen. Ssithei case with word processing, for
example.

3. In Type Il applications, the user has a great déabntrol of the interaction between
user and machine, and there is an extensemertoire of acceptable user input. For
example, in word processing, the user deteesmiwhen (or whether) to invoke the
spelling checker, the thesaurus, and varieasting aids such as global searches,
replacements, and block moves. By contrast,Type | math fact drill and practice
program controls both the schedule and the typesef interaction allowed.

4. With Type Il applications are usually aimed at@uoplishing more creative tasks than
are Type | applications. Writing a narratiyg|assage using a worded- processing
package is obviously a more creative task thamiegrthe multiplication facts.

5. With Type Il applications, it generally takesmga hours of use before the user has

seen everything that the specific software is lokgaf reliable published reviews of

Type Il software, but it is relatively easyp find good reviews of Type | software.
Unfortunately, staff writers and others whoegare software reviews  for computer
magazines are frequently not regular users ofdfterare they review. In fact, they

are often totally unfamiliar with the software whitiey begin their review, and they

rely on what they find out through usinge thsoftware for a few minutes before
beginning to write. This may work well witilype | software, but it may take days,

weeks, or even months of use before a usan take advantage of all features of a

Type Il application such as word processing.

Typical type Il software
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Word processing  the use of worgbrocessingto teach written composition is a Type I
application because it makes possible thechiag of composition in a way that is not
possible without the use of the computer.e Thase of revision made possible by word
processing cannot be duplicated with non-computigvities. Although researchers are still

attempting to determine exactly which studemtiting achievement outcomes are most
favorably influenced by instruction employing wagrbcessing, there is little doubt that word

processing results in more positive achievémergains than traditional instruction.

Researchers have also found that studentuddt toward writing are improved following
instruction using word processing. Since both sttidehievement and attitude are favorably

influenced and since word processing takes theéginy out of the composing and revising

process, it would be sufficient if effects on statdachievement were only equal, rather than
superior, to traditional instruction. Subjecteslord processing research tmeta-analysis, a
statistical technique that permits analyzinge tcollective results of a number of induad
research findings. She concluded that word proegssione of the most potentially powerful

uses of microcomputers for instruction.

In addition to conforming to the definition of Type |l software, word processing also
possesses all the characteristics common to afiphsan this category: (1) relatively active

intellectual involvement, (2) user control of alrheserything that happens on the screen, (3)

user control of interaction with the machine anceatensive repertoire of acceptable user

input, (4) focus on creative instead  ofterotasks, and (5) many capabilities that
require

hours, days, or even weeks to view full.

In our previous discussion of the characteristidye 1l software, we used word processing

as the example. Suffice it to say that cosigy a written passage using word
processing

requires a high level of intellectual invatvent, places the user in charge by providing
a

blank screen and a powerful way to place whatessdrthe user chooses on that screen, and

is a highly creative act. In addition, fulhvestigation of a word processor's capabsit
cannot be accomplished in a few minutes; it mayireqdays or weeks.

Two related Type Il applications are the ueé spreadsheet and database management
software.Electronic spreadsheetsre accounting ledger sheets that allow the userette

complex displays consisting of rows and columnswhbers. Electronic spreadsheets greatly

simplify accounting tasks because of the ea$echanging individual entries and all
related

entries. This is important, since entries agcounting ledgers are highly interdependent.
Because of this interdependence, changing a haatiwWimbers may require the revision of
thousands of other entries, since complexméilas may be used involving specific
entries

that are then used to calculate other entriEor example, if one entry represents the
wholesale cost of a raw material used in the mantufa of a certain product, a change in this

number requires changing numerous other nuwnbeuch as tax paid on each item,
percentage of profit, and commissions to be paghtespeople.

1. Electronic spreadsheets allow the user etder formulas that are then used to

calculate
other entries. When the user changes anythef involved entries, the program
automatically and almost instantaneously changdl affected entries. Thus, managers
may pose complex hypothetical business scenarasém be answered with only a few
key- strokes. These same scenarios might requiendoof accountants days, weeks, or
even months to analyze without the help edmputers. Figure 2.5 shows a portion



of a
spreadsheet that has been used to enterenstugrades. The spreadsheet automatically
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totals the points earned and, in the final coluassigns a grade based on a user-entered
formula.

2. Spreadsheets can also be used for a variepaohing tasks. These would be classified as
Type Il uses for the same reasons that word progessso classified.

3. Database management software is another Tyggplication somewhat similar to word
processing and electronic spreadsheets. Data-syStece dates are correctly entered, the
user can then search the date for all cases roimig to some predetermined criteria or
combination of criterion.

For example, a social studies class might resedatznabout tropical rain forests. Once the
date are found and entered in the date basehiemspossible to search the file for all cases of
tropical rain forests that conform to some cidtier(such as all rain forests between certain
latitudes, or with a given range of annual raipnfad with certain flora or fauna).

Programming languages Controversy continues over the issue of wetlor not there
cognitive benefits to be gained by teachiag programming language to children and, if
So,

what these benefits are.

Although final determination of category degenon the resolution of this controversy, we
believe for two reasons that computer programmimayksl be considered a Type Il activity.

First, benefits are involved in learning to progr@atthough we feel these benefits have been
exaggerated by some advocates). Second, the tsesrefiunique to computer programming

and are not easily available through non-compudtvities.

In addition, programming a computer possesalls the characteristics unique to Type |
applications: (1) programming requires a hitgvel of intellectual involvement as thesen
attempts to supply the code to accomplish sonke (asthe user is completely in charge of
determining what will happen on the screesince a computer language, like a word
processor, provides a blank screen and a powsgylto enter and revise whatever code the

user chooses; (3) the user is in charge of theactiien with the computer and there is great

flexibility in and an extensive repertoire of aptable user input (all commands provided

by the specific language); (4) programming is dlyigreative problem solving act; and (5)

the full capabilities of a programming languageraarbe viewed in only a few minutes.

Simulations computer simulations make availaldeperiences that are too expensive, too
dangerous, or otherwise unavailable to stwderfthus, simulations are type Il applications
almost by definition.

Some of the most sophisticated and complex sinmiathave been developed for use by the

military. Examples of these simulations aray aof the complex computer flight simulators
currently in use. The cost and safety adwgeg of filing simulators over actual flighdre
obvious. A single actual flight in a modefet fighter is dangerous and cost thousamds
dollars for the fuel alone. The same flight in esienulator is completely safe and involves

only the cost of the computer and softwamehich can be used for years. In additidhght
simulators make it possible for trainers to systirally confront trainees with a wide variety

of flight conditions, such as severe weatheguipment malfunctions, and attack by enemy
planes or ground weapons.
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Generally, educational simulations are not well developed as are highly complex and
sophisticated simulations like flight simulaor Nevertheless, we believe that simulations
represent one of the most exciting potentials incaton.

Although scarce, some excellent educationahukitions are available. Examples include
controlling the ecology of a small pond, iges\g a machine for a factory, managing the
fossil fuel reserves of the United Statesading a wagon train across the Oregon ,Trail
controlling osmosis in a living cell, and eppting a hot dog concession at high school
football games for a year. (Sunburst Commations markets many excellent educational
simulations).

In the cell membrane example, users are shawminimum and maximum concentrations of
substances that can move into and out oforadecrease concentrations as the cell slive
When this simulation is started, concentrationy dare to cell metabolism, and the user must

adjust these concentrations to keep them iwitacceptable limits. Care must be taken,
because allowing one substance to diffuse inteaé¢tlecan have unexpected and potentially

catastrophic effects on concentrations of othestsutzes. The user attempts to keep the cell

“alive” as long as possible. This software makegxperience available that is not available

in real life due to the small size of the cell dadhe difficulty in controlling exactly what

will diffuse across the cell membrane in a reabtlalbory.

Most of the qualities of typical Type |l fesgare are present in simulations. In thell ce
membrane simulation, for example, (1) active ietglial involvement is required for the user

to avoid altering one concentration in such a vy another reaches a lethal level, (2) the

thing within acceptable levels, and (3) the sirtiata is complex enough that a user would

probably never see all possible combinations regyi all possible solutions.

Two characteristics of most type |l software may @ applicable to some simulations. For

example, in many simulations, most of what hapmenthe screen is predetermined by the

software developer instead of the user (attho it could be argued in our example thhe
manipulation of the various concentrations is catgly controlled by the user). In addition,

the developer of the simulation predetermirtte nature of the interaction as well as
acceptable responses. (Again, it could beuettgthat the user- chosen concentrations thia
cell simulation can range over extremely wide nuoacommon qualities Still, the user is

restricted to numbers alone, and they muat Wwithin the predetermined acceptable range.
Therefore, these two common qualities of Type software do not seem to apply to
educational simulations. However, the simulatioresane of the most exciting and promising
applications in educational computing.

SELF ASSESSMENT EXERCIES 2

List three example of Type Il application fte@re and fully discuss their
characteristics.

11.0 CONCLUSION

In this Unit, you ought to have learnt thabmputer Software is generally

classified
into two- Type | and Type Il. WhileType | applications generally stimulate relaly
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passive involvement on the part of the usdre Type Il. Type Il application of
software

provides new and better ways of teaching dedrning available to teachers and students.
Some examples of Type | include Drill arpiactice ,Tutorial software, Assessment Uses,
Administrative Uses, and Computer- Managedtrliesion. Similarly, some of examples of
Type Il are word processing, spreadsheet aathbase management software. Therefore,
these two common qualities of Type Il softvado not seem to apply to educational

simulations. However, the simulations are ook the most exciting and promising
applications in educational computing.
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12.0 SUMMARY

The software applications are classified inwwo- Type | and Type Il.Type |
applications generally stimulate relatively g@s involvement on the part of the usenda
Type Il application of software provides neand better ways of teaching and learning
available to teachers and students. It must beeuwthat programming a computer possesses

all the characteristics uniqgue to Type Ilplagations, some of which include- programming
requires a high level of intellectual invalvent as the user attempts to supply thee coal
accomplish some task; and the user is completathamge of determining what will happen

on the screen, since a computer language, likerd processor, provides a blank screen and

a powerful way to enter and revise whatever codeautier chooses.

13.0 TUTOR-MARKED ASSIGNMENT

1. List three examples of Type | and Type dpplication software and fully
discuss their characteristics.
2. Fully describe the features of Type | applicasoftware
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1.0 INTRODUCTION

We are now in the age of computer revolution whieak to large extent, widened the
gap between the developed and developing natiogsalty created by the industrial
revolution. The computer has the potential hlecome education’s single most useful
teaching and learning tool. However, the valuenyf ®@ol does not depend solely on

the qualities of the tool itself. If the tool islbe useful, a necessary (but not sufficient)
requirement is that the tool's users musbose to apply the tool to important tasks.
Therefore, as a teacher, you need to know thiskiof teaching and learning task to
which the computer tool can be best applied. Is thiit you will be exposed to the

general overview of computer usage in educatiorvad| as the teaching capacity of
computer.

2.0 OBJECTIVES

At the end of this Unit, you should be able to:
1. Articulate the uses of computer in teaching l@adning processes
2. Articulate the teaching capacity of computer.
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3.0 MAIN CONTENT
3.1 Overview of Computer usage in Education

Computer has presented a new challenge ® ubke of instructional material for
teaching and learning. Since the advent of micrguders in the 1970s, computer use

in schools has become widespread, from primarydstibrough the university level

and in some preschool programs. Instructional caerpieither present information or

fill a tutorial role, testing the student rfacomprehension. By providing one-on-one
interaction and producing immediate responses input answers, computers allow
students to demonstrate mastery and learn meaterial at their own pace. A
disadvantage is that computerized instructiceannot extend the lesson beyond the
limits of the programming.

Computers can be a powerful tool in a tedsh repertoire. With the advent of
microcomputers, computers have become commoaplen modern society. Their
popularity and educational value has had iamversible impact on schools. Indeed,
with their world processing and record-keepiegpabilities, quick and easy
spreadsheets, and high-quality graphics progragomputers have established their
effectiveness as management and instructional.tools

Software has gradually improved in qualitydawariety and is now available for all
subject areas and grade levels. Indeed, mursoftware presents whole units and
courses of instruction. The newer software permiariety of student responses, with

branching to appropriate levels of instructidtased on the correctness of students’
responses. If students fail to master intdndskills or concepts, the software breaks

down the concept using analogies, examples] auggestions rather than simply
repeating presentation of the subject mattéloreover, overall instruction is made
more appealing and enhanced through the use oigsapnd sound.

The selection, evaluation, and purchase of classsmftware should be based on how

well the program sustains students’ interestd, more important, how well it
addresses intended goals and objectives. Mspecifically, you should focus on (1)
how well the software appeals to studentsl acts as a motivator, (2) how well the
software helps students master intended slaligl concepts, and (3) how well the
software encourages and develops higher-level itignk

Computers can greatly expand the types of instnagceived by students; improve

on current teaching modes, and free teachersincrease their personal attention to
students. Indeed, positive experiences can ecdnom meaningful interactions with
computers as students learn concepts contlyrremith the training exercises are
integrated into computer programs that acguathll for students to use spreadsheets
while using the training programs in business etlocalasses.

Computers and computer labs have become less expems more versatile, and if
schools know their potential and have theoppr software, the capabilities are
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limitless. However, interest in adapting computerserve as instructional tools needs
to be nourished.

Computer characteristically offers many advantagesianagement and instructional

tools. Their success has flourished with timerease in availability at less cost.
Computers permit the use of flexible, praticand effective self-contained units of
instruction; allow vast amounts of data and infaiiorato be quickly stored and used

for reference, manipulation, and problem solvinyj provide serial sources of output,

including by screen, printout, and signals paseivey wires to remote places. Also, as

noted earlier, they may be used for controllingeotinstructional tools, such as slides,

filmstrips, motion pictures, and video programs.

Generally, computers represent good motivatiot@ols. They encourage students to
become actively involved in the learning processther, they make fewer errors than

teachers and do not get irritated, tiredgran distracted, or impatient. Indeed,
computers have become so sophisticated thay tcan mimic human instructors in
response to students. Moreover, computers disaefit students by helping them
develop a sense of accomplishment, and in so doipgove their self-confidence.

Additionally, computers and computer softwaage available to serve the unique
needs of students from diverse backgroundgluding the advanced, the below
average, the learning disabled, those from lowsimedamilies, and those with limited

English skills. Another major instructional vamtage of computers is that, with the
appropriate software, they can be used byh bteachers and students for word
processing, record keeping, and desktop publisi#isguch they permit teachers and

students to produce, save, retrieve, editd gmint both text and visuals for term
papers, let frames. Utility programs are n@wailable specifically for teachers and
administrators that facilitate such functions dsesiuling, record keeping, test writing

and analysis, or puzzle generation. The instruatiosle computers have assumed in

the classroom has taken two forms: computemaged instruction (CMI) and
computer-assisted instruction (CAIl), which sbmetimes referred to as computer-
based instruction.

Computer-Managed Instruction: The primary purpose of computer-managed
instruction (CMI) is to help both the instructordaiine student in the management of

records. Specifically, teachers use it forndimg student records, diagnosing and
prescribing materials, monitoring about studergnd about relevant instructional
materials. Students can take tests on the computeput information into a personal

portfolio. Moreover, computers can diagnoses tlearning needs of students and
prescribe optimal sequences of instruction fbem. Essentially, computer-managed
instruction but it may contain instruction prograarsactivities; that is, the programs

can provide activities that focus on identifiedd&nt needs.

Some computer-managed instruction packages imitlude instructional objectives,
instructional activities, corresponding tesenis, and instructional support. In such
systems, computers often are used for tesshgdents’ competency mastery; for
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recording each student’'s mastery progress; fomtising weaknesses, recommending
remedial work if necessary, and indicating whendtuglent is ready to move on to the
next step; and for providing needed additional ficac

Teachers who have become proficient with tepropriate computer-managed
instructional software can manage instructiaith these computers and maintain
sophisticated records on students. Indeed, temchers develop lessons and test items
for the units they teach, they can be m@mogned into the computer for random
selection when the time comes for use. Moreovaghers will find word processing

programs useful in producing course outlineandouts, and tests. Furthermore,
teachers will find the use of database informasigstems in collecting and recording
information and spreadsheet information extlgmaseful in recording grades and
calculating end-of-term grades.

Computer-Assisted Instruction Computer-assisiadtruction (CAI) usually serves
one individual student at a time, as paft tbe instructional activity. The major
strength of computer-assisted instruction Fattit is interactive: Information,
guestions, and other stimuli flow from computerstiadents, but then the students can
provide input that shapes the next computer output.

With computer-assisted instruction, acquisitiah information and development of
skills is accomplished through the use of a compeistem and a computer software

program. The computer system usually consists@®Hd, a data-storage system such

as a disk drive or hard drive, a monitor or displait called a cathode ray tube, and a

keyboard. Programs may be designed to fdividual needs at any desired ability
level, pace, or degree of complexity. The four nigipes of programs for computer-
assisted instruction are drill-and-practice, twbaictivities, simulation, and games.

Drill-and-practice programs are the lowest levetomputer use. They lead students

through a series of examples to increase dexi@nidyfluency in a skill. That is, they

contain exercises that repeatedly put thedestu into contact with quantities of
information, facts problems, and relationshifmr the purpose of learning and
mastering concepts and skills or committing makeéoianemory. Drill-and-practice is

used predominantly for math drills, foreigmnguage drill, vocabulary building, and
the like.

Tutorial programs are designed to emulatehwman tutor: The computer acts as the
teacher. The computer initially presents névwformation; depending on student
responses, it may present additional or @mpehtal information. The initial
presentation and follow-up responses to thedemt may take the form of written
explanation and descriptions, questions andblpms, or graphics and visual
illustrations. Tutorials are generally more plsigticated than drill-and-practice
programs.

Simulation programs call on the students rtbe-play and model reality. Essentially,
students confront real-life situations. That igytmake decisions while emulating or
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interacting with “real-life” or “close-to’ life” duations and processes in order to learn
from their responses. Simulations are especialiyftleand thought provoking when

they ask students to make decisions concerningtgns or processes involving risks

or dangers. Students can now conduct expatgneexperience past events, current
happenings, or future possibilities; and cdesi what-if problems through
simulations.

Gaming programs engage students in activities wiiene must follow specific rules

that differ from those of real life in order to obea specific goal. Attaining the goal
usually entails competition-group against groagainst group, as in volleyball;
individual against individual or machine, as in $ieor individual against a standard,

as in bowling. To be challenging, goals should heaveughly 50 percent probability

of success.

Whatever form of computer-assisted instructien used, it is usually appealing to
students. Programs involve students and give tlwene $ontrol over the rate of their
learning. Moreover, they can often improve instiutl effectiveness and efficiency.

Although there are definite advantages astgtiawith computers as instructional
tools, some educators criticize them becao$ewhat they consider characteristic
limitations. For one thing, computers arell sexpensive; critics suggest that Naira
spent on hardware, software, and maintenancelld be better spent for more
teachers, higher salaries, or other instroefiomaterials. Some fear that computers
may replace teachers. Others fear that tléfle creativity, limit social interaction,
emphasize narrow facts at the expense of broadaeaions, limit the imagination,

and dehumanize instruction.

The use of computers is also criticized becatigeeived instructional limitations

and problems, such as the limited range of objestheing taught by computers. Most
computer-based instruction cannot effectively tesftctive, motor, or interpersonal

skills. Even in the cognitive domain, current pangs tend to teach at the lower levels

of knowledge and understanding. Copyright [@wis, the poor quality of some
software programs, and incompatibility among sofeyarograms also can limit their
effectiveness. Further, some teachers feangusiomputers because they are too
complex to understand.

Additionally, logistical environmental concernsiay limit the use of computers. For
example, having to deal with issues like cplaent of the computes, supervision of
users, maintenance, and acquisition of supplimay cause some teachers not to
bother using computers as instructional tools.

The introduction and use of technology inhads and classrooms will not
automatically increase student learning. Tocoawplish this end, educators must
rethink how schools are organized and rethickriculum and instruction. Teachers
and administrators must know how to use tmrdware and software. More
importantly, they must know how to use thesmls to create appropriate learning

87



EDU758 - COMPUTER SCIENCE EDUCATION METHODS MODLE

experiences for students. As teachers gain easiess and receive training in the use
of the Internet and as technology resourespand through electronic networking,
instruction will be enhanced and we shoulde sstudents becoming more active,
confident, motivated, and achieve at higher levels.

SELF ASSESSMENT EXERCIES 1

1. List two challenges posed by the use of compuotegaching and learning.
2. List two benefits of the students for use of paters in education.

3.2 Teaching Capacity of computer

Computers have some unique teaching capabilitetsctin be practically exploited to

achieve great educational effectiveness. Thmgvide powerful intellectual tools for
calculation, for the word processing involved writing, for designing some
technological artifacts or artistic creation¥hese potentialities can be exploited to
shift educational emphasis from the teaching ofineuskills to the teaching of more
sophisticated thinking skills of the kind that Heecome increasingly important in the
technological society.

Computers can be used to design specialrileg environments’ that can

significantly student leaning foster, even hwithe absence of any formal instruction.
They can be used to act as private non-hurh#tors available to any student at any

time or place of his or her choice. Thegncbe flexible adapted to the student is
individual capabilities and rate of learningdost importantly, they can be superb
teachers (sometimes superior to human tegchérsthe teaching programme
incorporated in to the computers had origynabeen designed by the best available
talents. By incorporating the techniques dtifieial intelligence, computers can
increasingly act as non-human tutor with genuirigext matter experts and human-

like intelligence.

Computers can potentially be used to provide detadiagnostic information about an
individual student’s existing knowledge, thinkinglks, and learning capability; such
diagnostic information can greatly help teasheor students to advise appropriate
activities for teaching or learning. Computenssed in conjunction with modern
communication technologies, can be connectedether, whereby individuals may
readily communicate and interact with each other.

Computers can be very effectively agents flistributing good education on a large
scale. Educational programmes and methods rpgocated into computers can
penetrate almost everywhere, especially as potens become increasingly

widespread. The educational programmes may beafsstively not only in schools

but also in less formal environmental suck homes, offices, museums and
community centres. They can greatly help asupplement human teachers, but may
be quite effective even in the absence athsteachers. Computers can potentially
make excellent instruction available to studente hstruction prepared for delivery
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by computers can be repeatedly used, readily nemblénd cumulatively improved to
remedy observed deficiencies or to reflect changir@umstances.

The increasingly widespread availability of ngmuters is likely to foster greater
popular interest in their use and thus also to ecd@eople’s motivation understand

the quantitative and analytical modes of dhimequired for their effective use. Such
motivation can potentially be exploited by liberately designing computers to be
readily usable by people in all walks ofeli to provide such people with appealing
opportunities to engage in quantitative thmgki and thus to promote greater
mathematical and scientific literacy.

Computers can greatly facilitate many of therdensome record-keeping and
administrative tasks carried out by teachefaols for educational research:
Computers can be powerful research tools in edutalihe recent past has seen very

fruitful applications of computers in the [asstudies of human thought processes
relevant to education.

Computers, available as tools for studentan delp them carry out many relatively
simple tasks which they traditionally spent yeaesrhing to do unaided (e.g. making

arithmetical computations, manipulating symboléxpressions in algebra,

implementing the syntax rule in complex pesgming). Various resulting

implications may usefully be explored. Compsitecan be used to design learning
environments that can foster student learngxen in the absence of any formal
instruction. Such learning environments haveerb designed for various educational
levels (e.g. LOGO computer language and l&urgeometry’ for use by quite young
children, computer environments for learning troubleshoot electronic circuits, and
others).

Computers can provide learning environments whierdesits have access to real data

(e.g. data about populations and demographic tremtseconomic data about various
countries) and can they use computers talittde computations with such data.
Besides, such learning environments could atso exploited to teach students useful
knowledge about modern computer-implemented dagsbasd techniques needed to

work with such databases. Computers can bey \profitably used to create learning
environments’ simulating laboratory situationSuch laboratories may simulate real
situations that might be encountered in an acakaratory.

However, the simulation has the following adtages: It is usually much less
expensive than a real laboratory. It allows thek@ixploration of many possibilities

and the systematic variation of many relevant patars; it allows active exploration

without danger or harm to students; and it allotuslents to focus their attention on

centrally important issues without being disted by many logical details of real
experiments. Effective learning is greatly thvsed when students are actively and
learn by doing. Computers also permit the desigearing environments that help

students acquire mental models to deal witmplex phenomena or devices.
Computer tools, such as word processors, adpheets and programming languages
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can be used by students for writing atés| for entering and manipulating data
obtained in science and social studies aietsyi or for exploring number patterns.

Each computer software tool has a variety udes in the classroom. Today, through

the use of technology tools, students caeater their own learning micro-worlds as

well as share data and concepts with the globahoamity.

Traditionally, human teachers in face-to-facentact have implemented most
educational tasks, predominantly with studentsnevieen the teachers faced students

in large classes and had little time to egithem individual attention. But modern
information technologies permit educational ktéasto be approached from a more
efficacious point of view. Effective educationan be provided not only by human
teachers but also by books, movies, audia@ adeo technologies, and computers
acting as private non-human tutors in other cajeascit

Each of these instructional means, includittep human teachers, has some unique
strength and some appreciable limitations. &lmy, better educational effectiveness

can be realized by careful design, which susnd optimum combination of such

instructional means to attain desired edunatiogoals. Such an instructional design
would judiciously aim to exploit the uniqueapabilities for each instruction means
and try to minimize its limitations.

Human teachers would then be used to maximum aagerih those situations where

their unique capabilities are most valuablducation would then become less
synonymous with schooling, with more educatieffectively provided in homes and
other information setting. Therefore, now that have the technology tools that can
promote alternative learning strategies, well waroduce citizens who are equipped
academically to be educated participants in todagtstomorrow’s world.

But, it seems apparent that school systermefimes buy computers in response to
parental pressures or because they want dm g@restige by being at the forefront of
new trends rather than because they haveiseon of the educational goals the
computers will help them achieve or of hae change process can be handled in
away that maximizes the potential benefits wding microcomputers in instruction
while minimizing negative effects. The histali innovations in education have
revealed that changes must not be undertakengushfinge’s sake. It is an error to

yield to the temptation of acquiring techrgylo without planning for its use. In fact
many innovations introduced in schools hawled, because teachers were not
prepared ahead of the introduction of sucimovation. The computer is neither a
complete teacher nor a panacea for educatigmablems. The teacher clearly has a
central role in assuring that Computer-Assistettriliagion is balanced by one kind of
experiences.

The feverish rush towards acquiring microcotegi mean that many teachers now
have computers available to them as toolsiclwhthey have little or no familiarity.
Further, the fact that major expenditures dreing made on computer hardware at a

time when many school system have been nigela financial pinch has led many

90



EDU758 - COMPUTER SCIENCE EDUCATION METHODS MODLE

systems to skimp on teacher training and suppovicgs. However, it is important to
make teachers more familiar with computers and the. Teachers must know some

of the potentialities and limitations of computersouraged by them in their teaching
position and must have a level of computiteracy, not too inferior to that of many
students.

The education of teachers should make thesequately knowledgeable about the
educational application of computers; aboutw neducational approaches made
possible by computers and recent insighto imuman thought processes, and about
new educational goals needed to prepare msidéo function in a technological
society. Moreover, computers should be exptbitas teaching tools in the actual
education of teachers. This might not only imprthe education of teachers, but also

make them directly familiar with the educaab applications of computers. Has the
computer any specific role in mathematics? Thissomde other related questions are

discussed in the next section of the literatureereyv

SELF ASSESSMENT EXERCIES 2

List five teaching capacities of computer.

4.0 CONCLUSION

In this Unit you ought to have learnt thabmputer use in schools has become
widespread, from primary schools through the usitgtevel and in some preschool

programs; and that computers can be a palweidol in a teacher’'s repertoire.
Software has gradually improved in qualitydawariety and is now available for all
subject areas and grade levels. The newdtwae permits a variety of student
responses, with branching to appropriate levelasifuction based on the correctness

of students’ responses. Similarly, computemn cgreatly expand the types of
instruction received by students; improve on curteaching modes, and free teachers

to increase their personal attention to studerismgliters have some unique teaching

capabilities that can be practically exploitédd achieve great educational
effectiveness. They provide powerful intelledtutools for calculation, for the word
processing involved in writing, for designingome technological artifacts or artistic
creations. Computers can be used to desigecia ‘learning environments’ that can
significantly student leaning foster, even hwithe absence of any formal instruction.
However, the education of teachers should endakem adequately knowledgeable
about the educational application of computers.
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5.0 SUMMARY

The computer has the potential to become educatgngle most useful teaching and
learning tool. There is no doubt that corepsit can greatly expand the types of
instruction received by students; improve on curteaching modes, and free teachers

to increase their personal attention to gitgle Effective learning is greatly fostered
when students are actively and learn by gloi€omputers also permit the design of
learning environments that help students acquinetahenodels to deal with complex

phenomena or devices. The capacity of comnputeotwithstanding, the education of
teachers should make them adequately knowddddge about the educational
application of computers.

6.0 TUTOR-MARKED ASSIGNMENT

1. What will you consider to be the challesgposed by computer to the
teaching and learning processes?

2. State three advantages of the use of comput@ducation

3. List and discuss three capacity of computereduncation.
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1.0 INTRODUCTION

There are three modes of computer lessorseptation; these are computer as

tool,

computer as tutor, and computer as tuteechEmode has its own purpose and
application. The various modes were fully cdssed to enable you know how
computer could be used in teaching and learnings discussion will also equip you

with the knowledge that will enable you appreciaenputer in its ramification.

2.0 OBJECTIVES
At the end of this unit, you should be able:

1. ldentify the three modes of computer lessongudion
2. Articulate the features and functions of eacthefmodes

3.0 MAIN CONTENT
3.1 Computer as tutor

Computer could be used as a tutor in educationoricg to Taylor (1980) computer
could be applied in education in three modekich are as a tutor, tool and tutee. In
using computer as a tutor, the computer perfortesiehing role. In effect, the student
is tutored by the computer. Tutor applicationsfaréher classified as:
(2) Computer-based instruction (CBI), computssisted instruction (CAI) or
computer-assisted learning (CAL).
Taylor outlined the processes as follows:
(1) The computer presents same information
2 The student is asked to respond to astipn or problem related to the
information.
(3) The computer evaluates the students’ mspoaccording to specified
criteria.
(4) The computer determines what to do next tbe basis of its evaluation of
the response.
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Tutor application can equally be classifiedtoi five categories: drill and practice
application, tutorial applications, simulationgroblem-solving applications and

games. These various applications of thenpder as a tutor will be discussed to
enable you understand how they are applied and &gt application is for.

Drill and Practice Applications: This is one of the most common applications of the

computer as a tutor. The application involves atgre&se, physical or mental that is

performed regularly and with rote-memory I|eagn The primary purpose is to help
students memorize the appropriate responsesame stimulus. For example, drill on
spelling words, like Envelop or Mathematicsilldlike 3+4 =?. The computer can
display to this by responding to it. Drill and ptiae can be inform of flash cards with

the stimulus on the front and the correesponse on the back are presented to the
learner one at a time. After the learner/studerdtrhave responded to each stimulus,

he/she is shown the correct answer on the badkeofard.

Tutorials and drills are examples of situasioin which the computer controls or
structures student learning and achievement. tdtorials, the learner who wishes to
master a subject or acquire certain skills interadgth a teacher or tutor. Just as it is

theoretically possible for a learner to acquir@infation or skills by merely reading a

good book on the subject, without ever ctimsp a teacher, it is also theoretically
possible to acquire information from a prdpeprogrammed computer without ever
consulting a teacher. However, students learnwlesh they interact with teachers at

critical times during the learning processstéad of only reading textbooks. In the
same way, a computer will become an effectimeans of instruction only if a
competent teacher can employ it as a usaiybplement to the overall curriculum.
Likewise, counselors or librarians can teludents to “go read a book” in order to
acquire some information or some form off-kelp, but they are more likely to use
books to supplement their own services amngbemise. The same thing is true of the
computer: itis best viewed as a valuable suppfegmto rather than as a replacement

for teachers, counselors, and other educationabpeel.

You ought to be familiar with the concepf branching programmed instruction,
which presents small segments (“frames”) of ingtaucto which a student is asked to

respond. The learner is directed to the neafevant frame or branch of the
instructional sequence based on each responseidlsi@and drills based on branching
programmed instruction have been developed to teasbepts and processes in such

areas as science, mathematics, social studied, language arts. Despite the obvious
benefits of such a strategy, researchers hbgen hard pressed to demonstrate its
effectiveness. One deficiency in many such progriarttsat most written materials do

not branch very effectively, and this is when tbenputer can implement and improve

such programmed tutorials. The computer is ab&véduate a learner’s performance

very quickly and then off the next piece afformation that will be most helpful.
Although it is possible to incorporate enti@urses of instruction into such
computerized programs, the most practical @gpgr seems to be to program only
those instructional units that will benefitoin the interaction and branching that the
computer can provide.
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A similar application appears in counseling andows educational support services.
Computers can be used to give to a learner ortdliéormation based on the response

to a previous question. For example, the maer can help students make career
choices or select colleges by systematically affppertinent information. (SIGI is a
professionally developed program that doest jtigs). Likewise, librarians can use
computer programs to help library patrons selept@priate reference books. Another

library application is to provide a tutorial progrdhat can teach a patron how to use a
reference book once it has been selected.

Drills: In recent years drills have become unpopudanong both students and
teachers. This is partly because they offenus on factual information that can be
boring to students, especially those who haleady mastered it. In addition,
devising a large number of drills (especialigdividualized drills) presents a for
minable task for the teacher. But despitechswnpopularity, repeated practice in
understanding and applying concepts and plesi is often an important teaching
method, and therefore drills can often have a ligeftpose. A properly programmed

computer can offer drills that are varieddaire interesting and that can easily be
tailored to the needs of the students whil wse them. These drills can be used as
remedial work for students who have trouhlederstanding a concept, as
individualized practice for a wide range otudents, and for makeup work missed
during a class session.

Tutorial application involves teaching new amhation. For example in a tutorial
dealing with the concept of a verb, the patar presents the definition of a noun,
shows severed examples of a verb and then aslenssuid practice identifying a verb

in a given sentence.

Tutorial applications are similar to a programmextihook. The rule is that a piece of
information is given and the learner is expectecepond while the computer gives a

feedback based on the students reference. dywe is then repeated. The tutorial
programs are capable of tailoring the maltetia the needs of the individual student.
What this is saying is that, in tutorial prograach student is being taken care of to

the extent that if a particular student finding a particular problem difficult, the
computer can present remedial material for suathestu But students who are doing

well will move on without any remedial.

Simulations are representations or models of fesdéms. It is another form of tutorial
application where models are used to represensysgm and the same purpose will
be achieved.

Problem solving applications provide settings iriclbstudents can learn and improve
their problem solving skills.
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Game applications are used to bring interest ant/atmn to the learning situation. It
could involve a competition between a studemtd another or one group of student
and another.

Condition for selection of the package

Teachers should review the computer program ootiiee activity or game to
understand the context of the lessons and detenvtirgh ones fit the needs of their
students and how they may enhance instruction.

- Can this program supplement the lesson, give Is&dis practice, or be used
as an educational reward for students?

- Is the material presented so that students wilararmterested yet not lose
valuable instruction time trying to figure out heavoperate the program? Does
the program waste time with too much animation?

- Is the program at the correct level for the clasthe individual student?

Teachers should also review all Web sitesl dimks immediately before directing
students to them. Web addresses and linkguéntly change and become inactive.
Students might become frustrated when links arlonger available.

Students may be scheduled for instructional or tceahéme with the computer. The
computer program may also be a learning statiandlassroom learning center or a
reward for positive behavior or work completion.phipations software are used with
systems software to perform specific tasks givetihéocomputer by the user.

Some groups of general-purpose applicationfiwame are spreadsheets, data
management packages, graphics packages; word-phoggmckages; communication

packages; presentation software and integratecagask

Electronic spreadsheet packag&spreadsheet is simply a way to keep track of and

manipulate data- separating them into rowsd awlumns. Each user can change the
format to adapt a spreadsheet to various applicaitio

You can use spreadsheets to display seleda&@d graphically as well as to perform
computations. An electronic spreadsheet progreetles on formulas that fan be
revised with great accuracy. These formuld®wa the software to recalculate
spreadsheet values automatically when the datmadéied. Other changes, such as
inserting and detecting rows and columns, are ggaaky to make.

Any application where the problem can be writtemiathematical terms can be used
for electronic spreadsheet. A spreadsheet shoutdh&dered for any reports that:

. are recreated regularly, e.g. salaries of staff,
. edited;

. need calculation;

. need graphs, or
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. consist of data that are of the same type, e.gksrarstudents.

For example, a spreadsheet package can ke ts analyze results of students in a
class. Common examples of Spreadsheet packages LOTUS 1-2-3 and Microsoft
EXCEL. We shall learn how to use Microsoft Exceélan this book.

Data management packageare packages that deal with creation and maintenaic

data for enquiry and reporting purposes likeeping records of students, their
birthdays, sex etc. Common examples of sa#iwdhat can do this are DBASE 1V,
FoxPro, Paradox and Microsoft ACCESS.

Graphics Packages provide facilitates that allow the user to various kinds of
computer graphics. Some allow the user teodpee drawings or diagrams and
frequently use input deices such as the mouse. pacieges are aimed at particular
application areas. For example, a business grajpsickage might provide means of
providing business charts and graphs. Comnexamples are Harvard Graphics,
DrawPerfect, and PAINT.

Word processing packagegprovide a number of options for the user. Theyvalibe

user to create (type) document, amend docymedit an existing document, copy a
document, print document, etc. Some exampdésword processing packages are
WordStar, WordPerfect and Microsoft Word. Wahall learn how to use Microsoft
Word later in this book.

Communication softwareare computer programs which can be sued to sendsmem

reports and messages to transfer computea ditds, to access information stored at
distant locations, and event have “electrometings” among people in dispersed
locations. Examples of community software dfemail programs, such aPegasus
mail, Outlook Express; and the Internet Bowers such &etscape, Mosaic and
Microsoft Explorer.

Presentation software are used to design, produce and make pedgBrs. Their
output can be projected directly from thempoter to a screen or used to make
transparencies. They greatly simplify the pss of preparing for business or
academic presentations.

Integrated Software: The data generated by many packages desidoedearly
microcomputers were not always transferrabtemf one package to another. The
programs were not integrated, i.e. data couolt be electronically moved from one
program to the other. Transferring data frawne program to another was either
impossible or complex and tedious.

For example, if you were asked to analyzed amake a report of the results of your
classmates that have been entered using tabad® management system, you could
transfer the data into a spreadsheet packimgedraw graphs, and later to transfer the
graphs into your word processing package to writepart that you will submit
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Integrated software allows several programs stware the same data. For example,

a

spreadsheet package can use data from a datalzksg@ao draw commands among

programs. However, in reality, this happens varying degrees. The result of

integrating is that the user can work fastenore efficiently and thus more

productively than if non-integrated programserev used. Commonly, an integrated
software package integrates software for <¢sie@et, database, graphics, and word-
processing packages.

Three examples of integrated programs are:

Microsoft Office: which comprises Microsoft \Wh Microsoft Excel, Microsoft
Access, Microsoft Power Point, Microsoft OutlooldaBiookshelf Basics.  Corel
WordPerfect Suite: which comprises Corel Waerdéct, Corel Quattro Pro, Corel
Presentations, Corel CENTRAL and Corel Phdtouse. Claris Works: which
comprises a Word processor, a spreadsheet andlzadat

Software are very useful to the users. Each softwarst solve the user’s problems.

However, many users face the problem of ifigdthe right software to solve their
problems. Users do not even know where ow hthey can get the software to
accomplish their tasks for them. There are bagitaib ways to acquire applications

software.

The first is simply to buy pre-written sofive from one of the software shops or
vendors. One characteristics of pre-writtenftvgare is that they are designed to be
general so as to fit many situations. It is likeying ready-made clothe, it might not fit

the problem needs exactly and must e matlifia some way before it can be used.
Some are easy to modify while some cannot be neztéll. One must therefore know

the capabilities and limitations of software andshee that it will solve one’s problem

before committing money to it.

In general, pre-written software, also called pgekhasoftware, is cheaper and easier

to implement and usually comes with proper docuatént. The major disadvantage

is that the user must, to some extent,raltee procedures for doing the work to
conform to the software, whereas normally it shdaddhe reverse.

The second method of making software available mbtain software that are made

specifically for the intended application. This @y written by the user-if he is ready

to master a programming language and write thessacg program himself, or he can

hire a professional to do all or part of the work.

SELF ASSESSMENT EXERCIES 1

1. List the four classes of tutorial applications
2. What are the conditions for the selection ofghekages?
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3.2 Computer as Tool

The second mode of computer application & a tool according to Taylor. Tool
application involves using computer as antriugsional material. Computer as a tool
performs tasks that should augment our performaadeiman. It is similar to the use

of instructional tools like pen, pencil, slide rutgpewriter and others.

It equally involves the use of word procegsicomputer program to type and edit
papers. This mode of computer usage is widely usedhools to day. Almost all the

schools now use computer in doing one thimg the other. For example, in working

out students’ results, typing examinations akeeping records. As a tool, the
computer takes the role of an assistant or a helper

The computer can help the teacher or legrnin performing routine tasks such as
writing, calculating, filing or presenting informaun. In that case, the computer serves

as a tool. Teachers may employ computers ladmur saving devices to produce
instructional materials and manage their uwton. Learners may also employ the
computer to help with their school work. BEydaes of such use include word
processors, graphics packages, presentatioh wafe spreadsheets and databases.
When computers are used as a tool in wplaces, they are often used to help the
worker. For example, societies prepare doctmesing word processors, business
people store custom records in database, uatats use spread sheets to calculate
balance sheets, teachers use computers to teacotheinto augment their lessons.

In addition to drills and tutorials, the computanmften simulate a real-life situation

or event. There are numerous settings in educatiamich it would be desirable for a

student to engage in some sort of problelvirgp activity but in which practical
considerations such as time, money, or danger lpitahiFor example, students could

learn a great deal about various scientifind mathematical concepts if they could
land a vehicle on the moon, and it is possibleafoomputer to simulate such landing

and for students to apply their knowledged askills. Likewise, studying the
comparative numbers of predators and prey irsterdields, and open woodlands is

important to understanding population boil-&ise fields, and open woodlands is
important to understanding population biolog8tudents could learn about predator-
prey interactions, ethics, and economics if thayl@onanipulate such variables as the

density of forest vegetation, initial numbecd predators and prey, and human
interference. This scientific manipulation wouldpé them to examine the impact of

these variables on the balance of organismsa natural environment. With the
assistance of the computer, a learner casilyegerform such experiments and can
replicate them as often as necessary andh wiriations in order to understand the
concepts, principles, and scientific processes uimgestigation.

The computer also can be used to searcla dmises to find bibliographic
citations or find and evaluate informationatthenables learners to make various
decisions. The computer can also be usedaasophisticated calculator for complex
mathematical computations. The computer has #uvantage over the simple
calculator that once a student enters a d@minto a program, the amount of work
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needed to repeat similar computations is greatyced. Likewise, the computer can

be used as a word processor. Students ad@er eessays or term papers into the
computer, store their work, make revisions, anceggte a final copy without a lot of
unnecessary drudgery. By introducing the cdmpuas a tool in such situations,
students can spend their time thinking about ahdrepproblems rather than having

to focus on the details that such activities o#atail.

SELF ASSESSMENT EXERCIES 2

1. List two way computers can be used as tool.
2. How computer as a tool can performs tasks tinatld augment human
activities?

3.3 Computer as Tutee

The third mode of computer usage is as etutéhis is a situation where the learner
becomes the teacher and the computer becomesatheideln this case, the learner is

expected to teach the computer to perfornrmesatask. The teacher will talk to the
computer in the language that the computederstands. That is the programming
language, (for detail, see Module 2, Unit3)3. However another way to implement
this approach is to have students develop interaatiultimedia/hypermedia products

is using authoring tools such as hyper-studidsing computer as a tutee requires
organization, logical thinking and problem-solvisiglls. Examples include; computer
programming, hypermedia authoring and web pagelderent. For you to teach the

computer, you must learn how to write computer prots.

A similar phenomenon occurs when learners aay level teach the computer to do
something. Rather learning about teaching,rnlva come to understand the process
that the computer must “learn”. Students who cagm@m a computer to draw a circle

must understand the mathematics behind theleci Students who can program a
computer to simulate a horse race or bakebame will better understand the
dynamics of those activities-as well as the thedgrobability required to make the

simulations resemble the actual activitieskelise, students who can program a
computer to simulate the balance between predatbpeey in nature will be able to

understand the principles involved in thislapae better than will students who just
read a textbook or watch a film.

By teaching the computer to do somethinge tearner acquires not only specific
information about the subject itself but alg¢and perhaps more importantly)
generalized thinking skills. Because computen® always logical, learners who
program computers learn to diagnose probleamsl synthesize knowledge to solve
problems.

LOGO is commercially available programming daages that can help young
children develop generalized thinking skilldlot only can LOGO be used to teach
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programming skills it can also serve as a moddhad that young children can use to
simulate real-world activities and processes. la ohLOGOQO'’s applications, the child

directs a “turtle moves, it makes geometric patterm the screen. As young children
become more proficient at LOGO, they can createeraod more intricate geometric
patterns. Children painlessly and almost aatarally learn increasingly complex
rules of logic, art, geometry, computer programmang the like.

Finally, it is possible to use the computer as wiretlor has called a tutee. Nearly all

teachers can cite examples of concepts or prirgiplt they never really understood

until they were required to teach them to somezise. But a computer can do only

what it is taught to do. Therefore, the spar who does the programming has to
understand the principle well enough to be abkeach it to the computer. During this

teaching (programming) process, programmersenoftearn the concept or principle
more thoroughly than ever before and evemploe® ideas that had not previously
occurred to them.

As you read this book and try to write programgair own, you will probably find
yourself benefiting from teaching the computergadh someone else. For example, to
write a good drill or tutorial, you must considerct of the following questions:

1. What kinds of questions should you ask, and haw geu formulate these

guestions clearly enough that the learner’s focilldoe exactly where you

want it to be?

What is the correct answer, and how can you rezegts many variations?

What are the incorrect answers that could be given?

What feedback will you provide for both correct andorrect answers?

What will you do after the learner gives the corr@tswer?

What sort of remediation will you provide if thesaver is incorrect?

What can you do to enable the learner to havdalhecessary information

to make a response?

8. How long should be learner be allowed tontewe, and who should
terminate the learning session?

9. How should information regarding the learner’s parfance be stored (if at
all), and to whom should this information be given?

Noookwh

These are questions that must be answeredbdiy teachers who programme the
computer and those who work without computekowever, when teachers
programme a computer to teach something, they leannto teach more effectively.

SELF ASSESSMENT EXERCIES 3

1. The use of computer requires programming languBgplain.
2. What is the major advantage of the use of coarag tutee?
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4.0 CONCLUSION

The application of computer in education involvesé modes and each of the modes

is important for the smooth running of educaticsyatem. The use of computer is so

important that there is no field of work astablishment that will not employ the
services of the computer. The applicationumes a lot of organization, logical
thinking and problem-solving skills. As a teachgrou need to make effective use of

the computer in the teaching and learning processege, you also need to be very

familiar with these modes of computer usage in atlonal system.

40 SUMMARY

In this unit, you have actually learnt hoesomputer could be used in our education
system as tutor (teacher), as tool (assistantjugrd (learner). You have equally seen

that the idea of modes of computer originated fiicaglor. The next Unit will expose

you to packages for instructional presentation.

5.0 TUTOR-MARKED ASSIGNMENT

State the modes of using computer in our educdtgysiem

Outline the five levels that are involved in thebgation of computer as tutor.
List three ways computer could be used as a tool.

Who was the brain behind the modes of computer?

Rl S
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1.0 INTRODUCTION

The interconnectivity among various computass described as networking. This
arrangement provides scores of educationaburess for your teaching and learning

activities. The network s are of three folds-Lodeda Network, Wide Area Network

and International Network (Internet). In thignit, you will learn about the use of

network and Internet in the teaching andrrieg. You will equally be exposed to

some terminologies related to Networks and Internet

2.0 OBJECTIVES

At the end of this Unit you should be able to:
1. Identify types of Network and how they couldus®d in teaching and learning.
2. Define terminologies related to Internet.

3.0 MAIN CONTENT
3.1 Networks

Network is the system of connecting two or mormpaters together. As a result of

this connection, stand-alone computers (computérsfull resources like input unit,

processor and output units) can share resourcellenaith each other. It affords the

possibility of communicating with each othe€onnections are made in two ways-
Local Area Network (LAN) or Wide Area Network (WAN)

Local Area Network: A local Area Network is the system of peating hardware,
software and communication channels (cables anesaodes that connect equipment

together) in a close range such as in mgld The Local Area Network allows the
movement of data between mainframe computansl personal computers. Personal
computers can be connected to one anothertoormainframe computer in orders to

share resources such as printers and fiHs®e distance between devices in a LAN
system may be few meters if in a buildimy some more considerable meters in the
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same city. With this system, telephone Ilinase not used for linking of

computers,
rather communication channels such as cables ark us

Wide Area Network: Wide Area Networks are more sophisticatedmpared with
LAN. With Wide Area Networks, it is possible to k& system of interconnection of

mainframe, microcomputers and other periphedaliices. Connection from several
buildings is possible. More than this, equamin can be located in different towns,
countries and even continents. The use dphene line and wireless radio
communication equipment are employed in tensdf instructions, sending and
retrieval of data it is impossible to trarsfdata directly through radio or telephone
line, modems (Modular Demodulator) are used toeaehthis. A modem is placed at

the end of the telephone line before it is linkathwhe computer. When sending out

data, it is changed to telephone readablem fdy the modem at the sending end and
changed back to computer readable from bg thodem at the receiving side before
going to computer.

The Learning and Teaching Support Network (LTSN3 wa initiative of théJnited

Kingdom higher educatiobodies to promote high quality learning and teagfin all

subject disciplines in higher education. Itaswintended to support the sharing of
innovation and good practices in learning atehching including the use, where
appropriate, of communications and information texbgy.

Similarly, the Teaching for Learning NetworKfLN) grew out of pedagogical
development activities funded by th&ambridge-MIT Institute (CMI), collaboration
between the University of Cambridge and the Massachusetts Institute of Technology
(MIT). TfLN was established in order to extend axgband these activities. Both the

University of Cambridge and MIT have distinctiveuedtional characters. Part of the

goal for TfLN was to determine what specifiractices and approaches to teaching
and learning contribute to these — while at theestime seeking to identify areas of

commonality across the two institutions and higkducation as a whole.

SELF ASSESSMENT EXERCIES 1

1. What do you understand by the word LAN?
2. What is the difference between LAN ad WAN?

3.2 INTERNET

The internet (also called International networka iglobal collection of many different

type of computers and computer networks thaa¢ linked together. It can also be
called a network connection of many computestwork based on a common
addressing system and communications protocolcc@®&P/IP (Transmission Control
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Protocol/Internet Protocol). Just as a teleghoenables you talk to someone on
other side of earth who also has a phote internet enable a person to exchange
information with another computers and computer asgwhere in the world. Some

call the internet superhighway. As a roadoved travel through different parts of a
country, so the internet allows informatioo travel through different interconnected
computer network.

Origin and design of internet

The idea of the internet began as an experimettidynited State of America (USA)

Department of Defense on the 1960's with themary goal of helping scientist and
researchers from widely dispersed (remote)asaréo work together by sharing scarce

and expensive computers and their files. This heethternet arose when it became

apparent that there was a need for a bgmbof communications system during the

cold war of the mid 60's. A concept wassigaed to link computers together
throughout the US with such a system incelalarge sections of the country are
reached and massages could still got through.

The internet was actually an emergency concations system operation by the
military department of defense’s Advanced Rede Project Agency (ARPA). The
whole operation was referred to as ARPANHR. time ARPANET computers were
installed at every university in the U.S.atthhad defense related funding. Gradually,
the Internet had gone from a military pipe-lineaetoommunication tool for scientists.

As more scholars came online, the administratioiefsystem was transferred from

ARPA to the National Science Foundation. afée later, business began using the
Internet and the administrative responsibgitievere once again transferred. At this
time on one party operates the internet thereewreral. Today the internet has turned

the whole world into a global village asr fas information in all aspect of human
endeavour is concerned.

Internet offers a collection of informationf anformation with topic ranging from
business to science and technology. It afgssesses materials on arts and research
material for students, entertainment, spol®opping, dictionaries, encyclopaedias,
and maps. In addition, it offers other services l@surces as stated below.

Some important internet language

Modem: A modem is a small device connectied a computer of installed inside it,
which converts the digital signals from yowomputer into a form that can be sent
down a telephone line.

Internet service provider- An ISP is a compathat sells you a connection to the
internet.

www- (World Wide Web) The world wide web or the weltakes looking round the

internet easy. The web consists of screexm;h screen is called a page, each page
contains words, pictures and sometimes animatidradirkinds of sound and music.

Web Browser- this is the software programri@t allows you have access to the
world wide web. It displays web pages ore thomputer screen and allows you to
follow hot links, download information etc. Examplef web browsers are: Microsoft
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internet explorer (part of Microsoft windowsNetscape navigator (part of netscape
communicator suite of programmes), opera, neoplamek Firefox-Mozilla.

URL- the address of a website is what e&femred to as URL. (Uniform Resource
Locator). Example of a ULR.\ is http://www.clipadm

SPAM- it is an unsolicited commercial e-mail foundyour mail box.

LINK-it is a word or phrase emphasized @& hypertext document that acts as a
pointer to related information. Links in a web bsmr are usually underlined and are

in different colours from the rest of the text.

Search Tools- two main search tools are used émnet. They are Search Engines and
Directories. Though they perform the same operatioey are created differently.

Search Engines- the search engines is a lot okiafimillions of web pages and their

addresses. A programme called robot, spider orlerausits every link on a web site,

copies the text of the page to its indeogether with address details. This process is
done frequently to update the index. Whenuser keys in a request, the engine list
pages that match the request. Population clseangines are: Google (developed by
Stanford University), Excite, AltaVista, KotBot alhgcos.

Directories- A directory search for informatiolike search engine. The difference
between it and search engine is that aciing is manually compiled, whereas the
search engine index is created by computéra web designer submits the details of
web page to be include in a directory, lors description will be added. This is
reviewed by human editor and examines the web. ¢itesen suitable, the details of

the web site will be included in the dimgt Known directories are yahoo! and
LookSmart.

HTML- Hypertext Markup Language is the langeain which the computerized
instructions behind the things you see on the waale written.

ICON-it is a small abstract graph representatioarobbjective or idea.
http: Hypertext Transfer Protocol. This isethprotocol or set of rules used by web
servers. Another popular protocol is ftp or Filafsfer Protocol.

Internet offers a collection of information withpic ranging from business to science

and technology. It also possesses material aots and research material for students,
entertainment, sports, shopping, dictionaries, elopgdias, and maps. In addition, it

offers other services and resources.

E-mail (Electronic Mail)- E-mail isa common resoes provided by internet. Itis a

worldwide system for sending and receiving seages through electronic system. E-
mail is like the way you send a written latter toreebody you know through the post-

office system. It is a system where a mal sent through the computer network. As

soon as you send this electronic letter, it trafreis1 your computer, usually through a
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device called a modem, which connects yooemputer to internet via the
telephone

network. Unlike the regular mail system, eimenay reach its destination, even on
other countries and continents in minute less except some part of the network is
congested or out of order. The speed of e-mailth@dvorld makes it a popular form

of communication.

It is inexpensive but convenient to send Im#hirough e-mail. All that will require is
the normal charge for using the system if one tleesybercafé or the normal charge

for someone who is connected to the interriet also gives the opportunity to send
multiple copies to several people. E-mail has dleing advantage.

It is not necessary to pay for packing and postisithe case with the postal system.

All one needed to do is to pay the telephone clsaifgesing personal system or pay

for time in a cybercafé. There are differerate for different distances in the postal
system but whatever the distance in an interngésyshe charge remain the same.

Another benefit of e-mail is that, it is gsible to send several copies of a particula
document to several recipients without using em&knd addresses.

It is also possible to have only a displaj a message on screen without printing a
hard copy of it. This saves time and money. Howeaqrinted copy may be required
sometimes.

Lastly, a user can design a text to his taste mgudesired fonts when using Outlook
Express. It also possible to add graphics in sugkuation.

Research- the internet is provided with slediools that assist in searching for
information. Users can make research on fbkowing: companies producing a
product, information for projects, excerpts frorrjoals etc.

Business connection- Business connections naw be done with anyone or any

company in any part of the world throughe tluse of internet, contact such and then
proceed to make arrangement for order and payment.

Registration and checking of results- Mostaramation bodies now make their
candidates to register through the completioih forms on the internet, Results after
examination can also be checked on the rater Example is West African
Examination Council (WAEC), National ExaminatioCouncil (NECO) and Joint
Admission and Matriculations Council (JAMB).

Education- Several learning material are awdé on the internet. Some software
companies offer training on their productsa vithe internet. Likewise, some
educational institutions are doing the same.

Advertising- Organisation advertises their produsighe internet. This can be done
by having a web-site. Prospective customers cahthis site to view the product.
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Online transmission of programmes- the inventiomtdrnet has made it possible to
watch entertainment and religious programmes live.

Benefits of the internet:

1. You can create a website on the internet forsaltior your business.

2. You can search for information on any topic oheplvith humanity and nature.

3. You can carry out research project.

4. You can apply for admission, scholarship @mployment with any institution
that is hooked to the internet in any part of thozld:

5. You can carry out business transactions withcamypany that is hooked to the
internet. You can also advertise your business.

6. You can choose or make friends from any patthefworld.

7. You can play games, watch latest films and nalisicleos.

8. You can read current news on the interfreim international media

organization

9. You can send and receive e-mail text messages

10. You can have live chat and take part in disonsgroup with any body/group
in any part of the world.

Similarly, Internet can play an important eolin education. As it is an enormous
information base, it can be harnessed for theenettiof information on a wide variety

of subjects. The Internet can be used to refanftrmation on various subjects to be

taught to the students. Moreover, computers fatélian electronic format for storage

of information, thereby saving paper. Homewoakd test assignments submitted as
soft copies save paper. Electronically erasabtemory devices can be used
repeatedly. They offer a robust storage aftadand reliable data retrieval. The
computer technology thus eases the process ofibgarn

The Internet is the global interconnection of cotepsiand computer networks using

common network standards and protocols. Stadsdahe means by which different
computer devices and systems exchange inf@matwhile the protocols are rules
designed to enable different computers on Inteimebnnect with one another and to
exchange information with little or no error.

What is called internet today began with paoject called ARPANET, which was
initiated by the United States department ddfense Advanced Research Projects
agency. The original motive behind ARPANET,aswto build a network capable of
carrying military and government informatiorroh one point to another during any
nuclear war. the project, which was initiated 58 9soon went wider than its original

scope to become a project for building adasgale network called, the internet that

we have today.

The Internet resources have enormous advantagel below are some of the
advantages of the resources.
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1. With the INTERNET, communication has becombeaper and quicker. For
example to send a letter to the US from Nigerikesawo weeks and to receive
a letter from that end, also takes anothwo weeks and at different prices
depending on the method used in sending rel. Today, with the
INTERNET, it takes just minutes if not secondssémd and receive a mail and
at an affordable price.

2. Products and services advertisement is rwaper and affordable with the
advent of the INTERNET. What you pay forvedisement and publicity on
the INTENET is not only cheaper but also the adaad publicity carried on
the INTERNET, reaches a large audience than adaadgpublicity carried by
newspaper, radio and television stations.

3. Now with the INTERNET, people don’t considdrow far away other people
are from them any longer. This is becaube INTERNET has closed the
distance between people of different contigemtf the world and thus making
the entire world a global village.

4. With the INTERNET, trade and commerce aWer the world has entered a
booming era. With the INTERNET, import andkpert procedures are made
easy as things like Proforma Invoice, BIlF tading, Price list and Funds
transfer can now be provided electronically onIMY€ERNET.

5. With the INTERNET, you can have access tdormation whose source you
don’t know. With the help of a special tool(seaectgine), the INTERNET will
check its electronic directory and displaye tlsources, locations or addresses
from where you can get what you want.

6. With the INTERNET, better education andairting for everybody across the
globe is guaranteed. For example, an expert canaraumber of participants
on how to use the computer at their different limcet once they are linked to
the INTERNET. Lectures and teachers can nbawe access to educational
materials easily on the INTERNET.

As there are advantages in using the INTERNEo also are a number of
disadvantages in using it. The advantages in ubmdnternet definitely outweigh the
disadvantages. Here are some disadvantages inleteetuse of the INTERNET.

1. Onthe INTERNET, you can access and downloaal aladl program files from
a remote computer. The files so copied, if infest@td computer viruses may
destroy what you have on your computer. Ensthat you have anti-virus
software installed on your computer before ydarmapt to download program
and data files from the Internet onto your system.
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2. A lot of unwholesome things exist on tHRTERNET. The availability of
computer phonographic materials on the INTERNE one of the
unwholesome things.

3. Once a user understands how to surf the INTERBHEGiently, it becomes an
addictive activity and once it becomes addictitbeo activities of the user will
start to suffer.

4. Your privacy could be infringed on as ANTERNET user. An unauthorized
person for example, could read your mail.

There are number of services that are availabk@®NTERNET. They include:

E-mail

World Wide Web
Web Search Engine
Usenet

Anonymous FTP

GghwNPE

SELF ASSESSMENT EXERCIES 2

1. What do you understand by Internet?
2. List four advantages and disadvantages of latern

4.0 CONCLUSION

In this Unit, you ought to have learn thaetwork can be used for teaching and
learning due that the provision of abundaducational resources that can be shared
among the users. The network can be in form of LAM\N and Internet. You were

also exposed to the advantages and disadvantag@emfet. Also, discussed were the

benefits of the Internet.

5.0 SUMMARY

To be able to use network for teaching and learning need the knowledge of LAN,

WAN and that of Internet. More so, benefitd Internet as well as advantages and
disadvantages of internet will go a long way assagsu on the use of network in the

process of teaching and learning. However thext Unit presents information on
iIssues on computer usage in education.
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6.0 TUTOR-MARKED ASSIGNMENT

1. How do you think network could promote the teagland learning processes?

2. What are the benefits derivable from thee internet in the teaching and
learning processes?
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UNIT 4 ISSUES IN COMPUTER USAGE IN EDUCATION
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60.0 Conclusion
61.0 Summary
62.0 Tutor-marked Assignment
63.0 References/Further readings

1.0 INTRODUCTION

A life without computers would seem almost unimadie for many. The importance

of computers is evident today and having the pekerow-how of computers can only

propel one’s career in the right direction. Todaynputers are a part of almost every

industry. They are no more limited to the softwiakustry. They are widely used in

networking, information access, data storagel ahe processing of information.
Introducing computers in education lays theundation of most of the major
competitive careers. However, the there assuds that users of computers in
education must be at home with. These issutude computer crime and virus as
well as packages for instructional presentatidrherefore, this Unit is presented to
acquaint you with this knowledge.

2.0 OBJECTIVES

At the end of this Unit you should be able to
1. Articulate issues in computer usage in education
2. ldentify packages that could be used in insionel presentation.

3.0 MAIN CONTENT
3.1 Computer crime and Virus

Computer crime includes all activities in whicharputer is used in a criminal act.
Such crimes include information destructiomeft of service, theft of information,
physical destruction, alternation of data, thefimafney, and software piracy.

An information destruction crime is the erasingrnddbrmation stored in a computer.

Several information destruction incidents imioy disgruntled ex-employees have

been reported. A theft of service may becoatplished by an intruder who uses a
company computer for private purposes. Theft information may be committed by
competitors interested in confidential tradefoimation. The TRW Information
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Service, the largest United States credit burespgrted that an intruder had accessed
confidential information involves destruction afaputer files. The Red Brigade, an

Italian terrorist group, reportedly destroyed vitamputer files of several large Italian
corporations, universities, and government eagsn An example of alteration of
information is when a student uses a honoenputer and modern to access a school
database to alter undesirable grades.

As the number of people who use computarsreases, the probability of computers
being use for criminal purposes increases. fAs as can be determined, computer
crime is relatively limited, although experisdicate that reported computer crime is
relatively limited, although experts indicatdat reported computer crime represents
only a small percentage of total computermer Even though perpetrators are
generally authorized insiders who take adwgateof the system, unauthorized
individuals who gain entrance to computer systeavelalso created damage.

In 1986 and 1987 two Pakistani brothers rHhe distinction of becoming the first
individuals to unleash a computer virus on the diodl computer virus “is a program

that infects other programs by modifying them tdude a version of it. And like real

viruses, these carry a genetic code which is rezbid machine language. The code

tells a *host’ system to place the virus into itaimlogic, usually on a hard disk”

Once the virus infects a computer system,lies dormant but infects any other
program it can reach. So, disks initialized on ttahputer or programs that are sent
over telecommunication lines will carry the viresdther computers.

More than 25 viral strains have been disoeade with new ones expected. Presently,
the viruses act in different ways and aggically placed into several categories: the
Brain or Scores virus attacks the operating systedhaffects other programs on the

disk; the Trojan Horse virus disguises itself anchdges the user’s data; Worms are

viruses that gradually eat away files as the disksused; and time Bombs wait until a

particular date and leave a message or destragka di

Viruses have been used as pranks and as weapdastaiction. Examples include a

West German computer club called “Chaos” thatroduced a virus into the NASA
computer network, although the virus repostedlid not influence data critical to
operations. A message for international peacas implanted on thousands of
unopened Macintosh software programs, and IBM cderpthave also had their share

of viruses. “Viruses have been reported by a magoospace company, an air traffic

control system, a newspaper and several governagemicies”.

Fortunately, just as a continual battle isinj waged against computer piracy,
software developers and users are waging wagainst computer viruses with
“vaccines”. A growing number of vaccine programe far sale or are available at no

cost through users’ groups. Unfortunately, ciiae programs may not be effective
against new viruses.
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When discussing computer viruses, recommendatemgerfrom, “Don’t worry about

it. It will never happen to you” to “Rougly use a variety of antiviral programs to
check out all your disks, be careful of downloadimggrams from electronic bulletin

boards, and don’t use a disk until you have chedkedt “If you do uncover a virus

in your system, it is recommended that you useal \disinfectant” program. If this

does not work, you should erase your infected flegppnd hard disks by reinitializing

them. Then reload your virus-free programs.

SELF ASSESSMENT EXERCIES 1

1. What are the common crimes in the use of céenpu
2.  What is virus with reference to computer u®age

3.2 Packages for Instructional Presentation

By looking into the workplace now, we can see teedhfor skilled labor capable of

using technology on the job. Many of our studentsuge technology in occupations

that will require little or no training, ducas using scanners in supermarkets. Other
students will need to know how to use wopdocessors to meet employer needs.
Database management software is used by cimlanmanagement, and engineering
personnel to solve problems generated on jte If the students have an
understanding of what this software can accomglrgh how its application can save

time, energy, and money, they will be all® make greater contributions to
productivity more quickly than their predecessarsld.

We are in a transition period in which educat@ns choose to ignore or to embrace

the responsibility of teaching with and abotdgchnological tools, tools that can be
used to increase personal and nationals’ produgtiNithe decision is to take up this

responsibility; if it is appropriate to ineistechnology into our classrooms, we have
another issue to confront: Do we teach cdempditeracy only as an independent
subject, or do we expect students to ledow to use computer applications as
learning tools across the curriculum?

Many educators believe that if we considesmputer use in the same way that we
think of reading and writing, we will creata population that is more computer
literate. By teaching the computer and other teldgical tools as part of our normal

curricula and then asking students to use theds to@omplete educational activities,

we develop students who are better prepared tteabaology in later life. Just as we

teach them how to use a computer.

Because the computer has such a wide vargdtyeducational uses, the process of
learning how to use the computer as learning aobl@m-solving tool takes a number

of years. Educators and researchers are kidining how and when this can best be
done, but there is no doubt that it is necessary.
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There are some packages that are commondy ins the presentation of educational
instruction, these include Microsoft Word, Nktisoft excel and Microsoft Power
Point.

Word Processing is the art of using Computer te tyait either a memo, letter and to

document words in a most presentable and neatiftovappropriate file which can

be printed at any time there is the need it. Some of the advantages of word
processor are-

1. The use of Computer allows for neat job.

2. It makes typing pleasurable.

3. There is room for corrections such thaiesd not leave any scar on the
document.

4. With the use of computer, text could be fornthttesuit the user’s taste.

5. It allows Mail merging operation thereby reliegithe secretary of the problem
of having to type a particular document a numbdmoés.

6. It allows the production of as many copies efdocument as the owner will
need and each appears as the original.

7. It has the capability of storing text for asdaas it will be needed.

8. Document can be enhanced with graphics (picwures

Microsoft Excel is a powerful electronic weheet program for entering data,
organizing data, calculating data, analyzing dathraporting financial and other
documentary data. It has five main features:

Worksheets for entering, analyzing, and calcuadata.

Charts for representing data graphically.

Databases for managing large amounts of infoomat

Macros for automating tastes and customizingdéioft Excel.

Advanced formatting and Graphics for creatingted and outline reports.

ghrLONPE

A worksheet is a document that can turnordianized information into well ordered
data. Data is organized into lettered columersd numbered rows forming a grid of
cells. You can enter all kinds of dates atiches. You can move and copy cells on
worksheet by dragging them with mouse.

Microsoft PowerPoint is an application softwareackage that creates presentations
of different kinds, and can also animate peesentation created. It comes in different

versions therefore their operations differ from anether slightly.
Creating a new presentation can be done in sewerys.
1. By working with the Auto content wizard- Thislihgive a set of suggested

contents and designs that can be chosen from.
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2. By working with existing presentation- This isystem whereby a set of
suggested existing presentations are given tolbeted from, and then
modified to one’s taste.

3. By working with the template- This will give atsof suggested designs
without the contents.

4. By working with a blank presentation- This hassuggested designs nor are
contents, therefore presentations created begimiifga blank background on
the hard disk.

SELF ASSESSMENT EXERCIES 2

1. List three packages that can be used for insbnel presentation
2. In what ways can the new presentation be doR®wwerPoint

4.0 CONCLUSION

The there are issues that users of computers icaéida must be at home with. These
issues include computer crime and virus asll vas packages for instructional
presentation. Therefore, from this Unit you haverbexposed to some of these issues

as well as packages that can assist you in tfeepi@tion of your instructions in the
classroom.

5.0 SUMMARY

The knowledge of computer crimes and virus will aply assist you on how to use

computer in teaching and learning procesdast also inform you on how to combat
the menace. The information on the packades the instruction will equally equip
you with varieties of presentation modes of yowstrinctions.

6.0 TUTOR-MARKED ASSIGNMENT

1. What effect do you think that computer crimel Wdve on the use of computer
in education?

2. In what ways do you think computer virus couifiuence the use of computer
for teaching and learning?

3. What are the uses of PowerPoint presentatiedurcation?
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UNIT1 COMPUTER SCIENCE SCHEME OF WORK IN SECONDAR Y
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1.0 INTRODUCTION

The translation of the school curriculum intction is the sole responsibility of

the

classroom teacher. The computer science teachds ne@lan on how to implement

the computer science curriculum at the seapndeducation level. At the planning
stage, the computer sciences teacher needgrdpare and arrange his work in
accordance with the time to execute such work.déwelopment of computer scheme

of work in secondary education level requires #aeher to understand the processes
involved. Therefore, this Unit will expose woto the required skills needed for
developing the scheme of work

2.0 OBJECTIVES

By the time you completed this Unit, you shouldalaée to
» State and explain the importance of scheme work

e Outline the processes involved to developiogmputer science scheme of
work.

* Develop a two weeks computer science scheme of.work
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3.0 MAIN CONTENTS
3.1 Importance of Scheme of Work

Schemes of Work refer to guidelines designed toenth& teaching of subjects more
manageable. They provide supporting informatiabout planning and teaching the
subjects and form important documentary ewiderabout course delivery. However,
Schemes of Work are also extremely flexilileaching guides that can be molded to
take account of local teaching needs andouress. There is no set method for
developing schemes. Schemes of Work can be ugddridor any subject and at any

level.

Schemes of Work allow you to organise your workhsd subject delivery remains on

target and in accordance with the syllabus conterst.quite easy to see Schemes of

Work as an unnecessary administrative burden,ditiad to all the other paperwork

that you have to complete. However, thiswyieunderestimates the importance of
Schemes of Work. Besides, as planning tools, Seeaeyh Work can also be seen as

way markers for subject delivery by determining pinerequisites for moving on. For

example, the scheme may specify the mateti@t should be covered before a
practical test. It may determine what is neededneed project can begin.

As a teacher, you must have seen a secondary soh@luter science curriculum in

the recent past. Therefore, you are expededget hold of a secondary school
computer science curriculum and study the arrangesneof its contents. Identify the

main topics, contents, activities and materiahd evaluation guide contained in the
curriculum.  The curriculum indicates the contenirain topics to be taught but do

not specify in most gases the sub-topic or givaitieof the works to be covered by

the teacher. Therefore, you are expecteduse the curriculum in working out a
detailed plan showing what you will teach or cogach week of the term.

For Schemes of Work to be useful, it ispamant that they contain some key
information that has formative value. It isiportant, first, to define the learning
objective. This is about describing, in a logicadear, the steps necessary to build up

the knowledge and understanding of a subject topic. After this come the teaching
activities, which help the acquisition of kvledge and understanding. A flexible
approach should be taken to defining teachadjivities- the same topic can be
approached in different ways in different @ah For example, a school may be
located in an area rich in local resources useiuafparticular subject, such as history

or geography. Another school may need toecothe same topics using other
resources, such as ICT based learning mhteBahemes of Work do not restrict the
variety of learning styles and teaching resources.

The contents of computer science at the relry school levels arrange in a
hierarchical order with lower concept learningtie inderstanding of the higher one.

The computer science teacher is thereforeped®rd to present his/her lesson in a
logical sequence according to a well structureetahle and this should be belief into
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the scheme of work. The scheme of work should lglesqiow; the objectives of each
topic, instructional materials or teaching resosy¢eaching method/technologies, and
evaluation guide students’ activities.

The scheme of work, therefore, is a guidg teachers teaching a subject. It is a
proposed statement of activities the teacheas tabulated and is to be accomplished

within a specified period of time. The teacher thesright to change, supplement and

vary the content of the scheme according to thesaad abilities of their students.

New innovations in the subject by the teactswe welcome and should be sue in
modifying the scheme of work.

The importance/usefulness of the scheme ofkwis strongly tied to purpose it
serves and this includes:

1. You can use it as a guide to know what is expettaxbver within a given
period
2. The scheme of work helps you to select appropnmestieuctional materials

that may facilitate effective teaching and learnmfign given topic and when
a particular topic is to be taught.

3. There is continuity in the students are rewy. This is because each topic
leans on the learning of previous ones.

4. The topic outline/objectives in the schemell whelp you to evaluate the
students.

5. Head teachers, principals and school supewisesed it to determine the
extent of topic coverage in a class by the teacher.

6. If there is a change of subject teachere tcheme of work enables the

succeeding teacher to know exactly where his/featgressor has covered
and were to start from.

Schemes of Work are used widely in school as prantools. The exact design of

the schemes can vary, but most seem to capturtaynation about the subject

and how it will be delivered. Whatever thidesign, it is better to adopt a
standardised, but flexible, template. They usthonot be seen as rigid modes of
delivery that restrict creativity

SELF ASSESSMENT EXERCIES 1

State five importance of the scheme of work.
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3.2 Developing Scheme of Work in Secondary Edation Computer Science

The syllabus/curriculum indicates the contemt main topics to be taught but do not
specify in most gases the sub-topic or give detdithe works to be covered by the

teacher. The computer science teacher iseftirer expected to use the curriculum in

working out a detailed plan showing what he/shéte#dch or cover each week of the

term. a scheme of work is seen by many authors as:

1. Units or list of sub-topics drawn from mdpoad topics in the
syllabus/curriculum.
2. A detailed outline showing the topics theacteer intends to cover in a

particular order. These detailed outlines are igulahwn from the syllabus
and it contains the assessment or evaluabbnthe student as well as
teaching resources.
3. The listing of a series of topic to be taughtha tlassroom within a term
and the order in which they are to be taught.

The contents of computer science at the rekoy school levels arrange in a
hierarchical order with lower concept learningtie tinderstanding of the higher one.

The computer science teacher is thereforepe@®d to present his/her lesson in a
logical sequence according to a well structureetahle and this should be belief into

the scheme of work. The scheme of work should lslestwow; the objectives of each

topic, instructional materials or teaching resosy¢eaching method/technologies, and

evaluation guide students’ activities.

The scheme of work, therefore, is a guidg teachers teaching a subject. It is a
proposed statement of activities the teacheas tabulated and is to be accomplished

within a specified period of time. The teacher thesright to change, supplement and

vary the content of the scheme according to thesiaad abilities of their students.

New innovations in the subject by the teaclse welcome and should be sue in
modifying the scheme of work.

The importance/usefulness of the scheme of woskrangly tied to purpose it serves
and they include:

1. The teacher use it as a guide to know what Bagseéxpected to cover within a
given period
2. The schemes of work help the teacher s&dect appropriate instructional
materials that may facilitate effective teaching éarning of a given topic and
when a particular topic is to be taught.
There is continuity in what the topic lean oa barning of previous ones.
The topic outline/objectives in the schemall help the teacher to evaluate
his/her student.
5. Head teachers, principals and school supervis®ad it to determine the extent
of topic coverage in a class.

B w
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6. If there is a change of subject teachér scheme of work enables the
succeeding teacher to know exactly where his/heatgaressor has covered and
were to start from.
Similarly, the following steps are necessary whewetbping scheme of work.

Sep I:  Undertake a careful study of the prescribeomputer science
syllabus/curriculum.

Sep II: List out the broad topics in the syllabus/curnicul
Sep I1l: Develop your sub-topics from the broad topics

Sep |V: Allocate periods to the topics depending dre length of the term and the
time allocated to the subject

Sep V: Adjust or modify the period in which certain topiare to be taught so as to
enhance efficiency.

Sep VI: Sequence of the topics should be from smpb complex, known-to
unknown, concrete idea-to-abstract one.

Sep VII: Each topic should have evaluation guide.
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Typical Example of Computer Science Scheme of Work

Duration Topics Learning Learning Resources | Assessment
no of Objectives activities
Weeks
Week 1 — 3| INTRODUCTI | eBe able to statefake students Various |e Define
ON TO| the meaning of|ta where thay kinds/type$ computer
COMPUTER computer can touch thesf computer|e List different
« A computer Be able to computer. including parts of
« Parts of al name Show studentghone, computer.
the various
computer components of |avarious digital « Differentiate
e Hardware Computer Components bCameras between |np
and system. computers, | etc. and  output
software. Be able tqinput/output device.
. Types of| differentiate devices  and
computer between storage
. input/output hardware  angdevices.
and storagq Software.
devices Be able to list
different type of
computers.
Be able tg
identify and
State the
function of
input, output and
storage devices.
Sample Scheme of Work
Week Objectives Content
No.
1 To introduce students to | Introduction to IT Key Skills

key

building

skill requirements, evideng
collation and portfolio

* Read through Chapter 1

e Distribute log books and explain
» Show sample portfolio and discuss
« Discuss opportunities for collecting
different

types of evidence
2 & 3 To demonstrate the
importance of good

housekeeping routines
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Housekeeping — Windows

and

and

and

and

and

and

2 &3 To demonstrate the Housekeeping — Windows
importance of good » Use slides to explain basic principles
housekeeping routines » Work through activity in Chapter 2
« Complete sample test questions
discuss
4&5 To introduce word Word Processing
processing techniques * Use slides to explain basic principles
» Work through activity in Chapter 3
e Complete sample test questions
discuss
68&7 To introduce spreadsheet | Spreadsheets
techniques » Use slides to explain facilities
» Work through activity in Chapter 4
« Complete sample test questions
discuss
8&9 To introduce database Databases
techniques * Use slides to explain facilities
» Work through activity in Chapter 5
e Complete sample test questions
discuss
10& 11 To investigate research | Research Techniques
techniques » Use slides to explain facilities
» Work through activity in Chapter 6
« Complete sample test questions
discuss
12 To explain health & safety| Health & Safety
issues involved with the uge Use slides to explain basic principles
of IT * Work through Chapter 7
« Complete sample test questions
discuss
13 To explain legal issues Legislation
surrounding the use of IT | » Go through chapter 7 plus additional
information on sample cases
* Use slides to discuss:
o Copyright
o Data Protection Act
o Computer Misuse Act
» Complete sample test questions and
discuss
14 To test Knowledge base | Sample test paper

» Use sample paper in Appendix B or frgm

the

Payne-Gallway web site (to be marked |

teacher/lecturer from answers provided
web

y
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site)

)
~

13 Reuvision for test More sample test questiceand ‘mo
test

SELF ASSESSMENT EXERCISE 2

(1) What is scheme of work?

4.0 CONCLUSION

In the Unit, the concept of scheme of wonlas been discussed. The students have
been exposed to how to develop computer nseiescheme of work. For Secondary
Education Teachers of Computer Science shouldlyatl of the curriculum for each

year of secondary school and study it pihgpeit is only a teacher who it
knowledgeable about the curriculum that will proglacvalid scheme of work.

5.0 SUMMARY

The scheme of work is obtainable from the Natidbaidriculum. The scheme of work

provides supporting information about plannimond teaching the subjects and form
important documentary evidence about course dgli\oreover, schemes of Work

are also extremely flexible teaching guides thatlwa molded to take account of local

teaching needs and resources. However, from thenselof the lesson note could be

prepared. The next Unit centred on the lesson plan.

6.0 TUTOR-MARKED ASSIGNMENT

(1) Outline the steps involve in develop schemeartk
(2)  Why is scheme of work necessary to you as gpoden science teacher?
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1.0 INTRODUCTION

Planning in Education is an essential andesgary panacea for successful
implementation of school policies/activities eonof such activity that needs to be
thoroughly planned is instruction. The contenthi$ instruction is always mapped out

in the curriculum and categorized into years. Tingiculum planners are directly in-

charge of these mapping into years. Once ¢oericulum has been developed and
handed over to schools, the teachers’ first tagk BBeak it into scheme of work. The

next thing you do as a teacher is to organizetments into teaching unit(s) which

are handling termly, weekly or daily. In amzing the content, you are expected to
determine the number of terms in an academic yeemper of weeks in an academic

term and lesson periods allotted to compuserence in the school per week. The
computer science teacher is therefore, exgedte understand the meaning of termly
plan, unit plan, weekly and daily plan. Themputer science/information and
technology lesson cannot be properly writtaiithout adequate planning. This Unit
provides you with required knowledge that you neebe able to write your computer
sciencel/information technology lesson notes.

2.0 OBJECTIVES

By the time you completed this unit, you shouldabée to
1.0 Explain the meaning of unit, weekly and dailgmp
2.0 State the features of computer science lesson p
3.0 Describe the standard format for writingomputer
sciencel/information technology lesson notes.
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3.0 MAIN CONTENTS

3.1 Unitlesson plan

The role of a computer science teacher «, rdifferent from that of other

subject

teachers. Generally, the teacher is seen as a leatthe class, and a role model to the

students. He should have purpose, directimodg grasp of the topic he/she intend to
teach, as well as sound understanding ofhdrs students. When the teacher display
these characteristics with a well planned atelivered lesson, he/she attracts the
students’ attention, love and respect.

Computer science is one of the subjects thare recently integrated into the
secondary educations curriculum in Nigeria. i$t one of the subject whose aim is to
give the student life long skill and it iactivity-based as well as
students/learners-

centred. The teacher can only accomplish ugitio planning. Planning helps the
teacher to break down the content of his teaclingdnageable size. The sequence of
thought, activities and content development ofd@ve well organized.

You are to prepare the unit lesson plan in compmgdiEnce for a number of lessons to

cover a particular topic or set of ideas that atated. The major aim of unit plan is to

put the daily lesson into broader perspective enables you to have a deeper
understanding/analysis of the content to laeight. For instance, the learning unit in
the secondary school curriculum “Introductido computer, cannot be taught
effectively in two lessons.

The following consideration should guide the wgtiof unit lesion plan

0] Importance of the unit, objectives of the unit,&nts interest, and keys to
future progress

(i) Central idea and unifying concepts arounchich activities may be
organized, emphasis of certain concepts and swdalivof allocated time.

(i)  Appropriate teaching strategies, student®'st contact with idea, students
ability to develop ideas by themselves, areailability of resources to
enhance unit understanding.

(iv)  Previous concept, skills or experiences neddethe unit, modification of
content to accommodate various students, ret@ad and enrichment
techniques and further activity for the bright stots.

(v) Difficult areas that require special attentiand lesson that require practical
work

(vi) Required teaching materials/resources

(vii)  Suitable assessment techniques

(viii) Students learning independently or coopeli

The above considerations are very important for lesson planning.
Elements of unit lesson plan. A unit plan shouldtao the following elements:
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(a)  Statement of the objectives

(b)  Description of the skills and the prerequismt®wledge of the students.

(c) Content outline to be taught, the baskills and important ideas selected
for mastery,

(d) Selection of possible learning activitiesnd stating briefly the teaching
procedures and techniques, (This should the mogdeesEntation)

(e) Alist of materials to be used

) Description of the assignment and evaluations unsénts.

SELF ASSESSMENT EXERCIES 1

What are the elements of a unit lesson?

3.2 Weekly Lesson Plan

All teachers use lesson plans in one form or amo8®me teachers merely organize

the lesson of the day in their heads. Gthgt down a few bullet points about what
they plan to do each day. And still othemsite detailed instructions by using lesson
plan templates or guides. Depending on thgemence level of the teacher or the
complexity of the lesson, any one of these threthaus may work.

However, creating a detailed written lesson plantaap even the most experienced

teacher prepare and present a more effective leBsgin-quality written lesson plans

can help you organize and communicate a stratetjyatstudents can reach a stated

learning objective. These lesson plans arso almportant when a substitute teacher
teaches your class and are often required whemgobeing observed or evaluated by

the principal.

As stated before, a well-thought-out lessolanpwill help you to organize thoughts
and instructional practices. This, in turnjllwhelp you move students toward
achieving the goal or goals behind the lesson. M@ston plans are a part of a larger

unit plan and include:

« A descriptivelesson title

« The relevanunit title

- One or two distinctearning objectives

- Prior learning required by students in order to begin the lesson

- The relevansubject areaandgrade levelof the lesson, as well as acioss-
curriculum connections

- The necessaryme allotted to complete the lesson

- Thematerials neededo complete the lesson

- The instructionaproceduresused in the lesson

- Any modifications required for individual learning needs
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- Studentassessments
- Any instructional notes that will help the teacher teach the lesson

The first step in lesson planning is to identifg tearning objective that will be the
focus of the lesson. The objective should be deahat the students can determine
what they should know and be able to do at thelasion of the lessorkor example

Procedures:

1. Warm-up Activity: Using Microsoft Office Word, a computer, and a uter
projection device, creates a two-column table. Ttwmpose sentences; break
each into two parts (one part containing the nawha@ne containing the verb),
and place the two parts of each sentence intanbeodlumns. Mix nouns and
verbs in each column. Then have students use thpwer to put the sentences
together by dragging one part to its matching péstir list might look like the

following:
Monkey Distance from home to mar ket
Was too short ate banana from the basket
played football for five hours Musa
Mabel went to the store with her dad

2. After the warm-up, divide students into groupsam or three at the classroom
computer workstations, and ask each groupwimrk on putting sentences
together.

3. After the groups are finished, ask each stuttes¢lect one sentence and write
it on a separate piece of paper, leaving roomiiahastration.

4. When all students are finished, have eathdent present his or her sentence
and illustration.

Timing, Materials, and Instructional Notes:. Now that the procedures are identified,
it's time to determine the amount of time the lessdl take and to list the materials

and instructional notes. The instructional notdp kige teacher prepare for the lesson

and provide some transitional strategies for imgetimg the lesson.

For example:
Time Allotted: 30 minutes
Materials:
«  Word document with a two-column table of sentence parts for warm-up
activity

«  Word document with sentence parts
«  Sheets of paper with space for sentence and illustration
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- Crayons

Instructional Notes:

- Before students arrive, copy the Word document wighsentence parts to
each computer's hard disk drive.

- Set up the "teacher station" computer and projed®vice.

- Place paper and crayons on tables.

« On each computer desktop, create a shortcut tdabement with the
sentence parts so that the students can opeihttaigay.

- Divide students into groups to facilitate movingrfr the whole-group
demonstration to the small-group demonstration.

Assessing your students: The last item of the lesson is to evaluate sttgjdrased on

the goal of the lesson. In this examplee tkearning objective is "Students will
construct a complete sentence from two sesteparts.” During the lesson, students

are putting together parts of a sentence andriditisg that sentence. The assessment,

however, should be on only the sentencelf,tseot the illustration. The assessment
section should also include what will happshould a child receive a failing or
unsatisfactory mark on the lesson.

For example:

Assessment: The teacher will observe the students presentieig timished sentences.
Students will receive a "satisfactory” or "unsatesbry” mark for their work. Students
receiving an unsatisfactory mark will be givdeedback and may present their
sentence again.

Integrating technology into your lesson: There are many ways to integrate technology

into a lesson plan. In the preceding exampemputer technology was used for the
demonstration and for the student work. Thse of technology in lesson plans
generally falls into three categories: Indtiaal (teacher), Demonstration (teacher
and/or student), and Student Work (student).

The following chart lists ways technology may bedisvithin each category.

Instructional || Demonstration Student Work
Use the Track Changes feature

Lecture including Microso

Office PowerPoint 2010 [in Word to demonstrate sentefice Write a story ardV
parts

'Show a short video clip with Show students howdnduct 4 Create a table in
Microsoft Windows Movie [search with using Internet Microsoft Office Excel

Maker Explorer 2010
Use links in Word for the Have students use Powi@tRg| Create a flyer in
daily schedule demonstrate steps of the Microsoft Office
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||Scientific Method Publisher 2010

Putting it all together: Creating written lesson plans takes time — beythre great
tools for teachers. Lesson plans can guide yougarozing your thoughts, materials,

and strategies to help your students meet desired outcome. When you finish
teaching a lesson, take notes to help ydiM" "or improve the parts that didnt go as
planned. In this way, you can get the most ouheftime you invested in creating the

plan by using it again in following years.

SELF ASSESSMENT EXERCIES 2

List the futures of a lesson plan
4.0 CONCLUSION

In this Unit, you have been exposed to the prejmaratf lesson unit and lesson plan. .

The curriculum planners are directly in-chargé these mapping into yeas. You also
learnt that once the curriculum has beeneldped and handed over to schools, the
teachers’ first task is to break it into scheme&vofk. The next thing the teacher does

is to organize the contents into teachable unitfsth are handling termly weekly or

daily. Some features of unit lesson and desplan were also discussed. Similarly,
there are elements that must be contained in ariggdan, though all lesson plans may

not necessarily exactly the same.

5.0 SUMMARY

The curriculum planners are directly in-chargé these mapping into yeas. Once the
curriculum has been developed and handed ovehtmts; the teachers’ first task is

to break it into scheme of work. In organizing tmmtent, the teacher is expected to

determine the number of terms in an academic yeemper of weeks in an academic

term and lesson periods allotted to compuserence in the school per week. The
computer science teacher is therefore expedtedunderstand the meaning of termly
plan, unit plan, and weekly plan.

6.0 TUTOR-MARKED ASSIGNMENT
0] Explain the meaning of unit, weekly and daily plan.

(i)  Describe the standard format for writingomputer science/information
technology lesson notes.
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1.0 INTRODUCTION

Computer is part of our everyday lives. They havefiect on almost everything you

do. The computer has the potential to become d¢idacasingle most useful teaching

and learning tool. However, the use of cotapuin the teaching and learning
processes is faced with some challenges. Ybkuoowledge of these challenges will
assist you a great deal. More so, you may algicjgete in seeking the solutions to

these challenges. This Unit therefore, will exppse to some of these challenges that

are globally affecting the use of computer in ts&ching and learning processes.

2.0 OBJECTIVES

At the end of this Unit, you should be able to idfgrproblems militating against the
global use of computer in the teaching and learphmogesses.

3.0 MAIN CONTENTS

By far the major factor inhibiting computeuse in the classroom is the insufficient
amount of computer hardware and software availdideto budgetary constraints. It

often takes a school three to six years ofstain even the minimum number of
computers necessary for one teacher to effectimelyrporate CAl and MBLs into the

curriculum. Although just one or two compstecan be incorporated into classroom
activities, this number will support a verymited number of strategies. Moving
computers in and out of a classroom is time consgrand significantly inhibits their

use. Moving students to a "computer lab" also kasml constraints, the two major

ones being that the typical computer lab is toollsamal that teachers must compete

for limited lab time.
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Although there are definite advantages aststiawith computers as instructional
tools, some educators criticize them becawo$ewhat they consider characteristic
limitations. For one thing, computers arell sexpensive; critics suggest that dollars
spent on hardware, software, and maintenanoelld be better spent for more
teachers, higher salaries, or other instroefiomaterials. Some fear that computers
may replace teachers. Others fear that tk&fle creativity, limit social interaction,
emphasize narrow facts at the expense of broadaeations, limit the imagination,

and dehumanize instruction.

The use of computers is also criticized beca@igeeived instructional limitations

and problems, such as the limited range of objestheing taught by computers. Most
computer-based instruction cannot effectively teatéctive, motor, or interpersonal

skills. Even in the cognitive domain, current progs tend to teach at the lower levels

of knowledge and understanding. Copyright [@wis, the poor quality of some
software programs, and incompatibility among sofeyarograms also can limit their
effectiveness. Further, some teachers feangusiomputers because they are too
complex to understand.

Additionally, logistical environmental concernsiay limit the use of computers. For
example, the issues like placement of thenpmgdes, supervision of users,
maintenance, and acquisition of supplies may caos® teachers not to bother using
computers as instructional tools.

The introduction and use of technology inhamds and classrooms will not
automatically increase student learning. Tocoawplish this end, educators must
rethink how schools are organized and rethickriculum and instruction. Teachers
and administrators must know how to use tmrdware and software. More
importantly, they must know how to use thewmls to create appropriate learning
experiences for students. As teachers gain easiess and receive training in the use

of the Internet and as technology resourespand through electronic networking,
instruction will be enhanced and we shoulde sstudents becoming more active,
confident, motivated, and achieve at higher levels.

Teachers react to the use of computer in teachitiggit they do not want their jobs to

be taken over by the computer. Teachers aimid that the computer will replace
them. Teachers will like to fulfill the esdml needs of custody and socialization
instead of being a resource person and learningigeanTeachers have little time or

incentive to keep up to date with developmentomguting and feel unable to make

proper use of computer in teaching. Teachers devaat their normal routine to be

disrupted. They do not want to change the way t@ese been teaching to suit the use

of computer. These are generalizations, Hwtret are exceptions as it was reported
during the TICCIT and PLATO experiments that teashveere most concerned with

their own autonomy and their interaction with stuide
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Most commercially available computer assistls@rning materials were of poor
quality. Most of the materials were based uporninimoverished theories of learning

and reflected little programming skills. Thenaterials do not actually fulfill the set
objectives for the use of computer in teaching l@adning.

The reliability of any educational device is a miaetriment of its acceptability in the

classroom. To a teacher, an unreliable natewill only led to a waste of time and
embarrassment. The reliability is based on thevisarel malfunctioning and program

error. Apart from the reliability of the nfdne and software not being ascertained,
cost of material is also high. The cost of purchgshe machine and cost of software

are very high that it is not affordable to all paiseand schools.

Computer-assisted learning has faced peculidificulties in the attempt to provide
evidence of its contribution to the learniqyocess. The use of computer faced the
problem of not evaluating properly as it failedieet the set objectives. Apart from

these problems highlighted, other problemsndpeifaced by the use of computer in
schools. They are: (1) equal access- thisbéxause there are hardware and software
shortage all schools does not have equalesaccto the use of computer. Rich school

will have computers while poor schools will not kategal Issues: That as computers

increasingly pervades the society, people Ishobe educated about the ethics and
legalities of computer, but this training is notthcoming.

By far the major factor inhibiting computeuse in the classroom is the insufficient
amount of computer hardware and software availdideto budgetary constraints. It

often takes a science department three o ymars to obtain even the minimum
number of computers necessary for one teadbereffectively incorporate CAl and
MBLs into the -curriculum. Although just oner two computers can be incorporated

into classroom activities, this number will supp@nrery limited number of strategies.

Moving computers in and out of a classroam time consuming and significantly
inhibits their use. Moving students to a "compudd" also has several constraints, the

two major ones being that the typical computeri¢aioo small and that teachers must

compete for limited lab time.

Despite the advances computers and technologydiaer education, there are areas

which the technology has been used in a poor maQmer of the largest problems is

interactive computer learning and long distancenieg. Being that they range from

somewhat impersonal to very impersonal, thésea loss of interaction with fellow
students and faculty. Everyone wants to eegpce warmth, human interaction, the
thrill of discovery, and solid grounding iessentials: reading, getting along with
others, training in civic virtue. Only a teachévelin a classroom, can bring about this

inspiration ... Yet, everywhere [you can] heparents and principals clamoring for
interactive computer instruction.

The use of computers in classrooms themselveshalsproblems, especially dealing
with content viewed online. “Schools must tpod students without stifling their
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creativity or putting too much control on what thean view. There are many ways to
do this but none are fool proof.

Being that there is quite a large amount regative feeling about computers in
education, it is not possible to remove fx all the problems. Removing computers
would be a larger shift and would cause much mex®b than bringing them into use

was. This would hurt the educational system moaa thelp the problem of isolation.

The most overlooked fact is that computeimoutd be used as an educational tool,
rather than a means of education. Nothingy caplace the interactions between
students and teachers. Once the processeafmihg from a fellow person has been
automated to something mechanical many thingd be lost. Automated grading
loses the ability to see just where a student wseohg, or what the student was trying

to achieve in an answer. Online courses wemohe ability to deal with truly great
teachers in a personal way, and it also removealiligy to truly interact with other

students. Automated education also hindergingethelp when it is needed. Online
books are also a problem. No one enjoysndryto read long documents and papers
online. It is also not reliable. Should thaternet connection be lost, or the site be
removed, the book is unavailable. There shobke as much human interaction as
possible in education. “Although computer tealogy surely has a place in the
curriculum, the presence of [technology] remsaidisturbing. Educators must not
succumb to the illusive rhetoric that obseurthe unquestioned assumptions that the
computer is essential to every classroom dhdt learning cannot take place without

the latest version of electronic hardware.”

4.0 CONCLUSION

Change is inevitable, and because of the complaxeaf change in schools system
computer technology, there is bound to b®blems associated with its
implementation. There are a lot of problems fat¢hrggimplementation of computer in
education system globally.

5.0SUMMARY

In this unit, you have learnt some of tipeoblems facing the implementation of
computers in education. These problems aré omy in Nigeria but in the whole
world. Some suggestions were made on how to shksetproblems.

6.0. TUTOR-MARKED ASSIGNMENT

(1) List5 problems of using computer in Nigerreddhe global world
(2)  State ways of solving three of the probleratetl in question number 1.
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1.0 INTRODUCTION

Nigeria like any other nation in the world also usenputer in the process of teaching
and learning. However, aside the global challerfighedcomputer usage in education,
Nigeria is faced with series of problems. This Unmiésent to you some of the problem
faced Nigeria in the use of computer for instruasian her schools.

2.0 OBJECTIVES

At the end of this Unit you should be able to aite the problem militating against
based instruction in Nigeria schools.

3.0 MAIN CONTENT

In Nigeria, a formidable obstacle to the us& information and communication
technology is infrastructure deficiencies. Comep equipment was made to function
with other infrastructure such as electricity untemtrolled conditions”. For the past

fifteen years Nigeria has been having ditficuproviding stable and reliable
electricity supply to every nook and cranny of tleeintry without success. Currently,

there is no part of the country, which can boale€tricity supply for 24 hours a day

except probably areas where government oBicive. There have been cases
whereby expensive household appliances suchrefisgerators, deep freezers and
cookers have been damaged by upsurge intrielisc supply after a period of power
outage.

Generally speaking, the low rate of computdoption and application in Nigeria
schools is attributable to several factors. Suctofa are:

» Information and technology imbalance
* Quality of news and culture

* Cyber-crime

* Poverty

* High cost of equipment and machinery
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 llliteracy and ignorance

» Limited/poor information infrastructure

» Lack of/inadequate inadequate computer facilitresahools
* Frequent electricity interruption

* Non integration into the school curriculum

» Poor ICT policy/project implementation strategy

* Inadequate ICT manpower in the schools

» High cost of ICT facilities/components

» Limited school budget

» Lack of/limited ICT skills among teachers

» Lack of/poor perception of ICTs among teachersahdinistrators

* Inadequate educational software Poor managenwentthe parts of school
administrators and government

Information Technology imbalance: Informationechnology plays a paramount role
in international relations, both as a means of camoation between families and as

an instrument of understanding and knowledgering between nations. Yet it is
characterized by basic imbalance that affedernational network. The imbalance is
first created by disparity in the volume of news anformation emanating from the

developing country and intended for the comstion of families both male and
female in the developing countries and versersa. Almost 80% of world news
emanates from the major transitional agenciesywever only 20%to 40% of news is
assessable to the developing countries desihite fact later account for almost three
quarters of humankind. The five major agescimonopolize essential share of
materials in human potentials, countries are ygo&sess a single national agency. In
supporting this, position described the situasoacinctly, as nothing but a one way

flow compounded with autocratic measures amdnopolistic trend, whereby certain
powerful and technological advance state expl@irtto exercise a form for cultural

and ideological domination which jeopardizes thttamal identity of other countries.

Limited/poor information infrastructure ranksighest with 112 respondents (64
percent) in his work. Research confirms thaimputer development and application
are not well established in Nigeria becausie poor information infrastructure that
more than 40 percent of the population ofricA is in areas not covered by telecom
services. Schools located in such areas wiperience network connectivity
problems.

Lack of/inadequate computer facilities in schoabsiks second with 108 respondents

(61 percent). This finding is corroborated who diggred that insufficient numbers of

computers and peripheral devices inhibit dgplent of computer by teachers and
who observed that inadequate computers washallenge to integration of
technologies in Canadian schools. Similarly, w@ilability of some ICT components

in the schools hampered teachers' use ofs.ICThis problem may be due to
underfunding.
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Electricity failure has been a persistent bpgom militating against computer
application and use globally and in Nigeria schodlis makes the few schools with
computer facilities unable to use them regularly.

Poor computer policy/project implementation astgy: The Nigerian Federal
Government's 1988 policy introduced computetucation to the high schools. The
only way this policy was implemented was tléstribution of computers to federal
government high schools, which were neverduger computer education of the
students. No effort was made to distributemputer to state government or private
schools. Although the government planned tdegrate computers into the school
system and provide schools with infrastructure ceoted efforts have not been made

to provide facilities and trained personndlhus, most schools do not yet offer
computer training programmes.

The NEPAD e-Schools Project is expected #&ket care of an estimated 600,000
African schools. This means that not all school$lvanefit from this initiative. Most

countries participating in the NEPAD e-Schodi®&oject have computer development
policy or are creating one, but very few have clegrlementation plans observes that

despite the recognized role of computers in imprgwducation, computers remain a

low financial priority in most educational systemsAfrica. He further observes that

most countries in the region lack resourdes a sustainable integration of ICTs in
education, and that African countries facemartous competing development
priorities. These range from budgetary comsisa management challenges, and
shortage of teachers and other educationaburees, to the dreadful impacts of
HIV/AIDS on education. These are issues that for the attention of local policy
makers. While all countries in the regionkramwledge the strategic role of ICTs in
development, only a few have established amprehensive policy. When such
policies exist, they tend to remain unclear anderdie reference to implementation.

Inadequate ICT manpower in the schools: Tinain problem facing global and
Nigeria schools and its ICT programme is kimrce training. Teaching as a
profession in the world is considered to b® poor people, therefore the few
professional that are available prefer to workampanies and industries where they

can earn better salaries. With this deplorable itimmg teachers are not motivated to

go the extra mile in assisting the students to iaequmputer education

High Cost of computer Facilities: Cost has beemreg as one of the factors, which

influence provision, and use of computer servigé®g cost of computers is too high

for many to afford. Monthly Internet rates are éitamt and the charges for satellite

television are unaffordable for most people Africa. This has made it difficult for
Nigerian secondary schools to acquire andtalinscomputer facilities for the use of
teachers and students.

Lack of/poor perception of computer amongchess and administrators” There is
widespread ignorance and misconception aboumnpaoter amongst teachers.  One of
the major inhibitors to globally embracing ngouter is the average general lack of
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exposure to them. For most Nigerians, infdioma technology is still something
unfamiliar, distant, and mysterious. Rather thaindpeeen as a tool for personal and

national development, information technology isnsae a hurdle. Some Nigerians are

not aware of the existence and importance of tterret. It has been reported that 75

percent of the teachers in the NEPAD's es8lsh Project have no or very limited
experience and expertise regarding computer inagaturc

There are several impediments to the suagdessée of information and
communication technology in secondary schools Nigeria. These are: cost, weak
infrastructure, lack of skills, lack of rebw software and limited access to the
Internet.

The price of computer hardware and softwae@ntinues to drop in most developed
countries, but in developing countries, sualk Nigeria, the cost of computers is
several times more expensive. While a pelsor@mputer may cost less than a
month’s wages in the United State, the averageriigeorker may require more than

two years’ income to buy one.

Nigeria has over 6,000 public secondary skhodMajority are short of books, paper
and pencils. Many of the schools lack adequatastifucture such as classrooms and

only few are equipped with television or iad Apart from the basic computers
themselves, other costs associated with pergid such as printers, monitors, paper,
modem, extra disk drives are beyond the reach st secondary schools in Nigeria.

The schools can not also afford the exorbitantrir@econnection fees.

Electronics equipment such as radio, telewmisi?wideo recorder and even computers
has been damaged due to irregular power supplynWileetricity supply is not stable

and constant, it is difficult to keep higkeh equipment such as computers
functioning, especially under extreme weather ctiow as obtained in Nigeria. The

high levels of dust during the dry season in N@aitso make electronic equipment to

have short live span.

In rural Nigeria most inhabitant do not hawaecess to electricity, thereby denying
rural secondary schools opportunity to bendfibom the use of electronic equipment
such as radio, television, video recordersd awomputers. The few Internet access
available in Nigeria is found in urban ceste These environmental realities are
difficult to manage because fans, sealed sboamd stable electricity are lacking in
many urban homes and rural areas.

Another obstacle to ICT development in Nigeris inadequate telecommunication
facilities. Though the International Telecomnmation Union (ITU) has rated
Nigerian’'s Telecommunication Sector as thetefsts growing in Africa, majority of
Nigerians have no access to telephone. At the Eh839, total private investment in
telecommunication industry in the country w&$0m and there were over 700, 000
lines with 450,000 connected. The governmefiicials and officers acquired more
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than half the lines connected. On the Glolistem of Mobile Communication
(GSM), Nigeria is also ahead of most Africamountries with more than 2 million
subscribers connected. The telecommunicationtosein Nigeria has attracted more
direct foreign investment hence the growtherds faster than any other sector of the
economy. Between 2001 and 2003, about $3lBorb new investment by foreign
private investors have been recorded. As at theengrmore than 3 million landlines

have been added to the existing telephone capacity.

Though Nigerian’s telecommunication sector gsowing faster than in most African
countries, the over 3 million landlines arfl million GSM subscribers are a far cry
from the ideal when such figures are meamt serve Nigeria’s nearly 124 million
population. Again, most of the subscribers ttee Global System of Mobile
Communication (GSM) and landlines owners are fomadtly in urban centers.

It is also on record that the connectioresfefor telecom facilities have reduced
drastically over the years, the current rate Istst high for many Nigerians. In 1997,

connection fees for telephone lines were &b8,500; today it is about $148. The
current rate is too high in a country where theimirm monthly wage is about $51.

To change this situation, Nigerian needs to figurenew ways of building necessary
infrastructure to support ICT in the country.

Nigeria does not only lack information infrastiwre, it also lacked the human skills

and knowledge to fully integrate ICT into ceadary education. To use information
and communication technology (ICT) in secomdaschools in Nigeria, the need for
locally trained workers to install, maintain angbport these systems cannot be over
emphasized. There is acute shortage of tlaipersonnel in application software,
operating systems, network administration and lteztnicians to service and repair

computer facilities. Those who are designated use computers in Nigeria do not
receive adequate training, at worst, do not recaietraining at all.

In Nigeria also, most secondary school teechkck the skills to fully utilize
technology in curriculum implementation hendee traditional chalk and duster
approach still dominates in secondary schpedagogy. Information transfer using
ICT is minimal or non-existence in secondasghools in Nigeria. Secondary school
teachers in Nigeria need to be trained on educaltiechnologies and the integration

of computers into classroom teaching. Teachers atfedtive tools, techniques, and

assistance that can help them develop compbtsed projects and activities
especially designed to raise the level ofcléng in required subjects and improve
student learning.

There is no doubt that the ultimate powdr technology is the content and the
communication. Though, software developers gmblishers in the developed
countries have been trying for long to depelsoftware and multimedia that have
universal application, due to the differences in@dion standards and requirements,

these products do not integrate into curdul across countries. Software that is
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appropriate and culturally suitable to the Nigemaucation system is in short supply.
There is a great discrepancy between relevawitware supply and demand in
developing countries like Nigeria. There actear indications from many countries
that the supply of relevant and appropriate softvisa major bottleneck obstructing

wider application of the computer. Even ifigdtia tries to approach this software
famine by producing software that would suit¢ educational philosophies, there are
two major problems to be encountered. First, ttet abproducing relevant software

for the country’s educational system is enormoeso8d, there is dearth of qualified

computer software designers in the countryp ®vercome this, people need to be
trained in instructional design.

In Nigeria there are few Internet providetsat provide Internet gateway services to
Nigerians. Such Internet providers are made af Nigerians who are in partnership
with foreign information and communication quamies. Many of these companies
provide poor services to customers who afeeno exploited and defrauded. The few
reputable companies, which render reliablevises, charged high fees thus limiting
access to the use of the Internet. The tgseatechnological challenge in Nigeria is
how to establish reliable cost effective Internmtreectivity. In a country where only

about 0.6% of the populace has home persamhputers, the few reliable Internet
providers who have invested huge sum of mome the business have a very small
clientele. They have to charge high fees arder to recoup their investment in
reasonable time. Nigeria has about 500,000 Inteswdiscribers.

Secondary schools in Nigeria are not givethegaate funds to provide furniture,
requisite books, laboratories and adequate classdet alone being given adequate

funds for high-tech equipment (computers) and irgeconnectivity.Again, due to the

lack of adequate electricity supply, espegialh rural areas in Nigeria, secondary
schools located in those areas have no scdes the Internet and are perpetually
isolated and estranged from the world’s informasaperhighway. Nigeria in lagging

behind other African countries such as Ugan&enegal and South Africa who are
already helping secondary school studentsthpnse countries to become better
information users. All Internet service prasig in Nigeria are based in the urban
areas.

For many years, the Nigerian government hadmonopolistic control of telecom
service, which does not allow for the competitimeieonments that reduce telephony

rates. The penetration of Internet hosts is fiwee greater than in monopoly markets

and that Internet access in countries wiglecommunication competition enjoyed a
growth rate five times higher than the margp environments. All that may change
for Nigeria now as the government had indit@rivate participation in the telecom
industry and many investors are already in the flgmarkets but it will take many

years to know their full impact on Nigeria educatgystem.
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4.0 CONCLUSION

The peculiarities of Nigerian school problems ia tise of computers for instruction
have been full discussed in this Unit. These probleang from hardware availability

to lack of necessary skills among the teeheAnother major worry is that of
electricity that is not steady. Finally, some df #fforts made to address the problems

were also articulated

5.0 SUMMARY

In this unit, you have learnt some of tipeoblems facing the implementation of
computers in education. These problems are notipesahools in Nigeria but in the
whole world. Some suggestions were made on howlte shese problems.

6.0 TUTOR-MARKED ASSIGNMENT

1. List 5 problems of using computer in Nigeria &nel global world
2. State ways of solving three of the problem&dish question number 1.
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