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ALLAMA IQBAL OPEN UNIVERSITY, ISLAMABAD
Course: Computer in Education (855) ¢ Level: MA/MEd
Semester: Autumn 2026
Assignment No. 1 (Units 1-4)

Total Marks: 100 ¢ Pass Marks: 50

SOLVED ASSIGNMENT G!iDc
(For Study & Refererce!

Note: This guide is prepared for study and reference purpc.es. Students are advised to read the relevant
units of the course book, understand the concepts, an. thon write the assignment in their own words.
Total marks of the assignment are 100; each ¢ uestir.n carries the marks shown with it.

Question 1: Output Device: and Their Purpose (20 Marks)

Describe various output device . /. 'so, discuss the purpose of output devices.

Introduction

A computer, by itself, only processes data inside its electronic circuits. The results of that
processing — a mark sheet prepared by a school clerk, a picture drawn by a student, a song
composed on a laptop or a report typed by a teacher — are of no use to anyone until they are
presented to the user in a form that human beings can see, hear or hold. This final stage of the

information-processing cycle is performed by output devices. An output device is any piece of

computer hardware that receives processed data (information) from the central processing unit

and converts it into a human-understandable form: text, graphics, sound, video or a printed
page. In this answer the various output devices are described one by one, and the purpose they

serve in general computing and in education is then discussed.
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Output devices are usually divided into two broad families. Soft-copy output is temporary and
intangible: it appears on a screen or is heard through a speaker and disappears when the
machine is switched off. Hard-copy output is permanent and tangible: it is printed or plotted on
paper and can be carried, filed and read without a computer. "0t output devices belong to

one of these two families, and a normal computer syste n usos “everal of them together.

1. Monitor (Visual Display Unit)

The monitor is the most common output Jevice; almost every act of computing is watched on
it. It displays text, graphics, photog-a; "< and video as a pattern of tiny dots called pixels, and
the sharpness of the picture ucr.ends on its resolution — the number of pixels it can show.
Early monitors used the bulky, cathode ray tube (CRT); modern monitors use flat liquid crystal

display (LCD) or light-emitting diode (LED) panels, which are thin, light, consume less power and

are easier on the eyes. Touch-screen monitors combine input and output in one surface, which

is why they are popular in classrooms, information kiosks and with young learners. In education
the monitor is the window through which tutorials, simulations, presentations and feedback

reach the learner, so its quality directly affects attention and comprehension.

2. Printer

A printer produces hard copy — output printed on paper. Impact printers, such as the dot-
matrix printer, form characters by striking pins against an inked ribbon; they are noisy and slow
but cheap, tough and able to print multi-part carbon forms, so they survived for years in offices
printing receipts and pay slips. Non-impact printers are now dominant. Inkjet printers spray

minute droplets of ink onto the paper; they are inexpensive, quiet and good for colour work
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and photographs, though their ink cartridges cost more per page. Laser printers use a laser
beam and toner powder, rather like a photocopier; they are fast, sharp and economical for
large volumes, and are the standard printer of schools, universities and offices for printing
assignments, notes, question papers and certificates. Thermal ov.1te *s, which burn images onto
heat-sensitive paper, are used in shops, banks and ti-«ketn g. Printers are described by their

speed (pages per minute) and print quality (dots p 2r inch).

3. Plotter

A plotter is a specialised output d>vi. ~ inat draws continuous lines rather than dots, and is
therefore used where large, ' c-ice iine drawings are required: architectural plans, engineering
designs, maps, charts ond bunners. i a pen plotter a pen moves across the paper under
computer control; in inkjet plotiers wide-format printing heads do the same work faster. A
plotter can handle sheets fai larger than any ordinary printer, with great accuracy, which is why
it remains essential in design offices, survey departments and technical institutions even

though ordinary users rarely need one.

4. Speakers and Headphones

Speakers convert the computer's digital signals into sound: music, speech, sound effects in a
lesson, the narration of a multimedia programme, alarms and the spoken output of text-to-
speech software. Headphones deliver the same output privately to one listener. In education,
audio output is far from a luxury. Language laboratories depend on clear recorded speech;

pronunciation software must be heard to be useful; visually impaired learners rely on screen-

Solved Assignment Guide — AIOU Computer in Education (855) — Assignment No. 1 — Page 4

WhatsApp Orders: +92 324 5836626



USMAN NOTES | AIOU Code 855 Solved Assignment 1 (Autumn 2026) Official Portal: www.usmannotes.com

Page 5 of 29 - USMAN NOTES (100% Quality Academic Reference)

reading software speaking the text aloud; and in a computer laboratory thirty students can

each listen to a different lesson through headphones without disturbing one another.

5. Multimedia Projector and Interactive Whiteboard

A multimedia (LCD/DLP) projector takes the computer's di. ol~y and projects it, enlarged, onto a
wall or screen, so that a whole class can see it at =~ce. * has changed classroom teaching: a
teacher can show a presentation, a simulation, 1 viueo or a live web page to forty students
instead of describing it. The interactive .‘hiteboard goes one step further — the projected
surface itself responds to touch, so *he *eacher or a student can write, drag objects and control
the computer from the boai . Tugether these devices convert the personal computer into a

shared teaching tool.

6. Other Output Devices

Braille printer/embosser and refreshable Braille display: these convert text into raised
Braille dots so that blind users can read computer output by touch — an important assistive
output device in inclusive education.

Speech synthesiser: hardware or software that converts text into spoken words, used by
learners who cannot see the screen or cannot speak.

Computer output microfilm/microfiche (COM): an older device that records output on
microfilm for compact, long-term archiving of records.

Lights and indicators, buzzers and robotic actuators: in control systems the computer's
output drives machinery — a school bell system, a laboratory instrument or an industrial

robot — showing that output need not be for human eyes at all.
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e 3D printer: a modern device that builds a physical three-dimensional object layer by layer

from a digital model, increasingly used in science, engineering and design teaching.

\ Device
Monitor (LCD/LED)

Table 1: Common output devices compared

\ Form of output
Text, graphics, video

Soft / Hard ¢pp = Typical use

Soft copy Everyday display of all
work

Inkjet printer

Printed text and colour
pictures

Home and small-office
printing

Hard capy

Laser printer

Fast, sharp printed
pages

Dot-matrix printer

Printed characters
(impact)

Plotter

hHord cr.py Assignments, notes,
‘ office documents
_'—Hard copy Receipts, multi-part
forms

Large precise linc
drawings

Hard copy Maps, plans,

engineering drawings

Speakers / headphones

Sound, s*.~ec 1, music

Projector

i Soft copy Language learning,

multimedia lessons

large |: “oiected imagg

Soft copy Whole-class teaching

and presentations

Braille embosser

Rais>ed Braille nots

Hard copy Reading material for

blind learners

The Purpose of Output Devices

The first and most fundamental purpose of output devices is communication: they form the

bridge between the machine's internal binary world and the human senses. Processing that

cannot be communicated is wasted; a computer that calculated examination results but could

never display or print them would be useless. Output devices convert electrical signals into the

forms — print, picture, sound — in which human beings actually think, decide and act.

Secondly, output devices make a permanent record possible. Hard copy can be filed, signed,

posted, archived and produced as evidence long after the computer is switched off; printed

certificates, admission forms, result cards and official letters all depend on printers and

plotters. Thirdly, output provides feedback: the screen shows the user the effect of every
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keystroke and command at once, and this immediate visual feedback is what makes computing
interactive — errors are seen and corrected in seconds, and learners receive instant knowledge
of results, which research on learning shows is a powerful motivator. Fourthly, output devices
support presentation and sharing: a projector turns one persot.'c wc -k into a lesson for a whole
class, and a printed handout lets thirty students study nate~i! produced once. Finally, output
devices extend access — Braille displays and spe :ch s 'nthesis open the computer to learners

with disabilities, so output technology is also ¢ tuu: of equity and inclusion.

Conclusion

To conclude, output devices - - monitors, printers, plotters, speakers, projectors, Braille devices
and many more — a.= not* optiona! attachments but the indispensable final link of the
computer system. They exist to convert processed data into forms human beings can perceive,
record, share and act upon. Choosing the right output device for a task — screen for
interaction, printer for record, projector for a class, sound for language — is itself an important
part of computer literacy, and in education it often decides whether computer-based material

actually reaches the learner at all.

Question 2: Sections of the CPU and Their Roles (20 Marks)

Explain the different sections of the CPU and their roles.

Introduction

The central processing unit (CPU) is rightly called the brain of the computer. Every calculation,

every decision and every movement of data inside the machine is carried out or directed by it.

Solved Assignment Guide — AIOU Computer in Education (855) — Assignment No. 1 — Page 7

Page 7 of 29 - USMAN NOTES (100% Quality Academic Reference) WhatsApp Orders: +92 324 5836626



USMAN NOTES | AIOU Code 855 Solved Assignment 1 (Autumn 2026) Official Portal: www.usmannotes.com

Physically, the modern CPU is a single chip — the microprocessor — containing millions or
billions of transistors, yet logically it is organised into distinct sections, each with a special duty.
The classical model, described in the AIOU course book, divides the CPU into three main
sections: the control unit (CU), the arithmetic logic unit (ALU) ~~u the memory unit, consisting
of registers and cache that hold data inside the procescor it_=lf. Around these work the system
clock and the buses that carry signals between tt e sec ions. This answer explains each section

and its role, and then shows how they cooper ~te .. the fetch—decode—execute cycle.

CENTF AL PROCESSING UNIT (CPU)

Ccntr ‘nit Aanthmetic Logic g Registers &
(cuw’ i Unit (ALU) Cache
1

System Clock

/ \

Input Devices Main Memory (RAM) Output Devices

Figure 1: Main sections of the CPU and their connections with memory and input/output devices
1. The Control Unit (CU)
The control unit is the manager and traffic controller of the computer. It does not itself
calculate or store the bulk of the data; instead it directs every other part. Its role has four
aspects. First, it fetches instructions: it takes the next instruction of the running programme

from main memory into the CPU. Second, it decodes the instruction — it interprets what
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operation the instruction demands, for example add, store or jump. Third, it issues control
signals, in exact sequence and timing, telling the ALU to calculate, memory to read or write, and
input/output devices to send or receive data. Fourth, it keeps order through the programme
counter, a register that always holds the address of the next ~..riction, so that programmes
run step by step in the intended sequence (or branc* coierdy when a jump is ordered). A
useful comparison is with the conductor of an o ches ra: the conductor plays no instrument,
yet without the conductor the musicians ca.~nu. werform together. Damage or failure in the

control unit therefore stops the whole miach: 1€, even if every other part is sound.

2. The Arithmetic Logic Uit (ALL)

The arithmetic logic un:* is th~: calculating section of the CPU — the part that actually works on
data. It performs two families of operations. Arithmetic operations include addition,
subtraction, multiplication and division, on whole numbers and, in modern processors, on
decimal (floating-point) numbers as well. Logic operations compare values and make decisions:

AND, OR and NOT operations, and comparisons such as greater than, less than and equal to.

The comparisons set small indicators called flags (for example a zero flag or a sign flag), which

the control unit then uses when a programme must choose between alternatives — the basis of
every 'if' decision in software. Data enters the ALU from registers, the operation ordered by the
control unit is performed in electronic circuits at enormous speed, and the result is returned to
a register or to memory. Whenever a spreadsheet totals a column, a game calculates a position,
or a mark sheet computes a percentage, it is the ALU doing the work under the control unit's

direction.
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3. Registers — the CPU's Own Working Memory

Registers are very small, extremely fast storage locations built inside the CPU itself. Because
data in main memory (RAM) is comparatively far away and slow to reach, the CPU keeps the
data it is working on at this very moment in registers. Som: regist~.rs are general purpose and
hold operands and results; others have special duties 1.~e accumulator holds the results of the
ALU's operations. The programme counter (PC) holds the address of the next instruction to be
fetched. The instruction register (IR) holds the instruction currently being decoded and
executed. The memory address reciste- (MAR) and memory data register (MDR) act as the
doorway through which addresscs and datz travel between the CPU and main memory.
Registers are few (measi'reu 11 dozens) ond tiny (each holds one 'word' of data), but because
they sit inside the prc-es<or they can be read and written in a fraction of a clock cycle, and this

speed is why the whole machine can run so fast.

4. Cache Memory

Between the registers and the main memory stands the cache, a small block of very fast
memory on or near the CPU chip. Its role is to bridge the speed gap between the processor and
RAM: the CPU copies into the cache the instructions and data it is likely to need next, so that
most fetches are satisfied from cache instead of from slower RAM. Cache is arranged in levels
— a very small, very fast level 1 (L1) cache, a larger level 2, and often a level 3 shared between
processor cores. A well-designed cache dramatically improves performance, which is why cache

size is one of the advertised specifications of a processor. In the memory-unit section of the
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classical CPU model, cache and registers together form the processor's internal memory,

distinct from the main memory (RAM/ROM) that the CPU manages through the control unit.

5. The System Clock and Buses

Two supporting elements bind the sections together. The .vstem clock is an electronic oscillator
that generates a steady stream of pulses — billior: ner v=cond, measured in gigahertz. Every
operation of the CPU is synchronised to these ,ui.cs; one fetch—execute cycle takes a fixed
number of ticks. Clock speed is thus one (\hough not the only) measure of a processor's speed.
The buses are the sets of parallel v < along which signals travel: the data bus carries data
between CPU, memory anu J~\ices; the audress bus carries the address of the memory

location being accesse; anz the control bus carries the control unit's command signals.

Together they are the nervous system through which the sections cooperate.

Table 1: Sections of the CPU and their roles at a glance

‘ Section ‘ Main role

Simple analogy

Control Unit (CU)

Fetches and decodes instructions;
directs all parts by control signals

Conductor of an orchestra /
traffic controller

Arithmetic Logic Unit (ALU)

Performs arithmetic operations
and logical comparisons and
decisions

Calculator of the computer

Registers

Hold the instruction and data
being worked on at this moment

The worker's hands / desk top

Cache memory

Stores likely-needed data close to
the CPU to avoid slow RAM
access

A notebook kept beside the
worker

System clock

Synchronises all operations with
regular pulses

A metronome / heartbeat

Buses

Carry data, addresses and control
signals between sections

Roads and nerves of the system
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How the Sections Work Together: The Machine Cycle

The cooperation of the sections is best seen in the machine cycle, which repeats millions of
times per second. In the fetch stage, the control unit reads the programme counter, sends that
address along the address bus, and brings the instructior from r.emory into the instruction
register; the programme counter then moves to the 1.°xt address. In the decode stage, the
control unit interprets the instruction and works nut v/hich parts of the machine must act. In
the execute stage, the required action happens: the ALU may add two numbers held in
registers, a value may be copied from memory into a register, or a result may be sent to an
output device — after which th= <y:le begins again. Two facts follow from this description.
First, no section is usefil wiv1e: the AliJ cannot decide what to calculate, the control unit

cannot calculate, anu neicher can work without registers to hold their working data. Second,

the speed of the whole comuuter emerges from the cooperation of all of them, which is why a

balanced machine matters more than any single impressive specification.

Conclusion

In conclusion, the CPU is an organised team rather than a single undifferentiated chip. The
control unit manages and directs, the arithmetic logic unit calculates and decides, the registers
hold the work in hand, the cache feeds data quickly, and the clock and buses keep everything in
step. Understanding these sections and their roles explains almost everything else about
computers — how programmes run, why machines differ in speed, and how software
instructions become real actions — and it is therefore foundational knowledge for any teacher

who will use computers in education.
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Question 3: Machine-Level Languages and the Functions of the ALU

(20 Marks)

Discuss machine-level languages. Also, elaborate on the functicns ~f Arithmetic Logic Unit (ALU)

in detail.

Introduction

A computer can only act when it is given i structions, and the language in which those
instructions are written decides ho . ~los~ the programmer stands to the machine itself. At the
very bottom of the family of ~rograviming languages stands the machine-level language — the
only language the proces.ur vaderstands directly, written entirely in the binary digits 0 and 1.
This answer first discu-<<s machia= language: what it is, its characteristics, its advantages and
its serious limitations, and how assembly language and high-level languages arose as answers to
those limitations. It then turns to the hardware that executes machine instructions, the
arithmetic logic unit (ALU), and elaborates its functions in detail, because machine language
and the ALU are two sides of one coin: machine code is precisely the set of instructions the ALU

and control unit are built to obey.

Machine-Level Language: Meaning and Nature

Machine language (also called machine code) is the set of instructions that a particular CPU can
execute directly, expressed in binary patterns. Each instruction has two parts: an operation
code (opcode), which specifies what is to be done — add, subtract, load, store, jump — and one

or more operands, which specify the data or the memory addresses to be used. A machine
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instruction might look like 10110000 01100001: meaningless to a human reader, but to the
processor it is a precise order, meaning (in one classic instruction set) 'move the value
01100001 into a named register'. Every family of processors has its own machine language,
determined when the chip is designed; the machine code of oi = prc cessor family will generally
not run on another. Programmes written or translz.ed .ntw machine code are stored as

executable files, and the control unit fetches, decc des and executes them one after another.

Characteristics of Machine Language

It is binary: everything — instru-ti.ns, numbers, characters, addresses — is represented in
Os and 1s, often groupe~ or.d written it hexadecimal (base 16) for convenience when
humans must inspect it.

It is machine dependent: programmes are tied to one processor family and cannot simply
be transferred to another type of computer.

It needs no translation: unlike all other languages, machine code is executed directly by the
hardware, with no interpreter or compiler in between.

It gives complete control: the programmer decides exactly which registers, memory
locations and hardware operations are used — nothing is hidden or automatic.

It is the final form of every programme: whatever language a programme is written in, it

must be translated into machine code before the computer can run it.

Advantages of Machine Language

The first advantage is speed and efficiency. Because there is no translation layer and no

general-purpose overhead, a skilfully written machine-code programme runs as fast as the

Solved Assignment Guide — AIOU Computer in Education (855) — Assignment No. 1 — Page 14

Page 14 of 29 - USMAN NOTES (100% Quality Academic Reference) WhatsApp Orders: +92 324 5836626



USMAN NOTES | AIOU Code 855 Solved Assignment 1 (Autumn 2026) Official Portal: www.usmannotes.com

hardware permits and uses the minimum of memory. The second advantage is complete
control over the hardware, which matters in special work: the innermost parts of operating
systems, device drivers that must talk directly to hardware, embedded controllers in machines
and appliances, and time-critical routines are still sometimes \**:cte 1 at this low level, or in its
close relative, assembly language. The third advantag : is 1.~d-pendence from tools: machine
code needs no compiler, so historically the very fi ‘st pt )grammes for every new machine were

written in it, and it remains the language in w1 computer is 'bootstrapped’ into life.

Limitations of Machine Langua;~

Against these advantages s™-~a limitations so serious that almost nobody writes whole
programmes in machinc code today. It is extremely difficult to write and to read: a programme
of any size becomes tnousands ot lines of binary patterns in which one wrong digit silently
changes the meaning. It is &rror-prone and very hard to debug, because the programmer must
track every memory address and register personally. It is machine dependent, so the work
cannot be moved to a different computer. Development is painfully slow — what a high-level
language states in one line may need dozens of machine instructions. And the programmer
must know the processor's internal architecture in detail, a specialist burden that has nothing
to do with the problem the programme is meant to solve. These difficulties explain the next

developments in language design.

Assembly Language and High-Level Languages

Assembly language was the first remedy. It replaces binary opcodes with short memorable

mnemonics — ADD, SUB, MOV, JMP — and memory addresses with names chosen by the
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programmer. A small programme called an assembler translates it into machine code. Assembly
is still machine dependent and still detailed, but it is far more readable and writable than raw
binary, and it is still used for drivers, embedded systems and performance-critical routines.
High-level languages (BASIC, Pascal, C, Python, Java and many ~*!iei15) went much further: they
use English-like statements and mathematical notatior hiac t'.e hardware almost completely,
and are largely machine independent. Their prog amn es are translated into machine code by
compilers or executed through interpreters. /e ..ce of this convenience is some loss of speed
and control; the gain is that progra~n..2*: can think about the problem rather than the
processor. The important point /ar .. student ci computers in education is the layering: high-
level language for humar. convonience, assembly for special control, and machine language as

the bedrock that the hara vare actualiy executes.

Table 1: Machine language, assembly language and high-level languages compared

Feature Machine language Assembly language High-level language

Form Binary Os and 1s Mnemonics such as English-like statements
ADD, MOV
Translation needed None — executed Assembler Compiler or interpreter
directly
Machine dependent Completely Yes, one processor Largely independent
family
Ease of writing Extremely difficult Difficult but readable Relatively easy

Speed of programme Maximum possible Near maximum Slightly slower, but
adequate

Typical use Final executable form of | Drivers, embedded Applications, education,
all programmes systems business software

The Arithmetic Logic Unit: What It Is

The arithmetic logic unit is the section of the CPU where actual computation takes place — the
machine-code instructions for calculating, comparing and deciding are executed here. It is a

network of electronic circuits (logic gates) that receives two operands, typically from registers,
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performs the single operation selected by the control unit's signals, and delivers the result back
to a register, setting status flags as it does so. Everything a computer is praised for —
calculating a payroll, totalling marks, checking a password, deciding a game's next move —

reduces, at the hardware level, to operations of this unit repea.~< oi'lions of times.

Functions of the ALU in Detail

(a) Arithmetic Functions

The ALU performs the four basic arith:icti~ operations — addition, subtraction, multiplication
and division — on binary numtrs. addition is its most fundamental operation, built directly
from logic gates; subtrac’ion is commonly performed by adding a complemented form of the

number, and multig'icaticn and divisiun are carried out through repeated, carefully sequenced

additions, subtractions and shiits, or by dedicated fast circuits in modern processors. The ALU

also performs increment and decrement (adding or subtracting one — essential for counting
and looping), and handles floating-point arithmetic on decimal numbers, assisted in modern
machines by a specialised floating-point unit. Every total, average, percentage and balance

produced by educational and business software is, in the end, the product of these operations.

(b) Logical Functions

The ALU performs logical operations on bits and on words, following the rules of Boolean
algebra: AND, OR, NOT and XOR (exclusive OR). These operations compare and combine binary
patterns bit by bit. They are used to test individual bits (for example, checking whether a
particular setting is on), to combine conditions, to mask off unwanted parts of a value, and —

through the circuits influenced by them — to support character and graphics work. Shift and
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rotate operations, which move the bits of a value left or right, are usually grouped here; they

serve in multiplication and division by powers of two and in packing and unpacking data.

(c) Comparison and Decision Support

Closely linked with its logical work, the ALU compares «wr vaiues — for equality, and for
greater-than or less-than — by internally subtracting or,» from the other and examining the
result. It does not itself decide what the progran mc “oes next; instead it sets condition flags in
a status register: a zero flag if the result was zerv, a sign flag if it was negative, a carry flag if an
operation produced a carry, and at < 'eri'ow flag if a result was too large to hold. The control
unit reads these flags when ‘i ex=acJtes a conditional branch instruction. In this way the ALU
supplies the raw mate.al of every decision a programme makes: whether a student's entered
password matches, wi.cther a miarks total crosses a pass boundary, whether a loop should
repeat. Without the ALU's comparisons and flags, programmes could calculate but could never

choose, and computing would be reduced to a fixed sequence of operations.

(d) Data Movement Support and Address Calculation

Finally, the ALU quietly supports the movement of data itself. Memory addresses are numbers,
and they are computed by the ALU: when an instruction refers to an item in a list or table, the
effective address is found by adding a base address and an index value inside the ALU.
Incrementing the programme counter, adjusting pointers and computing positions in arrays all
rely on the same addition circuits. This less visible function is nevertheless indispensable:
misdirected addresses would mean the wrong data being fetched, and no programme could

handle lists, tables or files at all.
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Conclusion

To conclude, machine-level language is the binary instruction set that a processor obeys
directly: unrivalled in speed and control, but so difficult, error-prone and machine-bound that
assembly and high-level languages were developed to shiel” progra:nmers from it, even though
every programme still finally runs as machine code. it~ ALU is the hardware partner of that
language — the unit that executes its arithmeti~ c rerat.ons, performs its logical operations and
comparisons, records the flags on which all dec’sions depend, and computes the very addresses
from which data is fetched. Understand'ing both together gives the student a true picture of

what happens between pressing 1 ‘e ' and seeing a result.
Question 4: The kole of Computers as Teacher (20 Marks)
Discuss the role of computers 2s teacher.

Introduction

Of all the roles the computer plays in education, none is more debated than its role as teacher.

In this role the computer does not merely assist the human teacher with records or displays; it

itself presents subject-matter, asks questions, judges answers, gives feedback and decides what
the learner should study next — in short, it takes over functions that were once the exclusive
work of a teacher standing in a classroom. This role grew out of programmed instruction and
teaching machines, and matured into computer-assisted instruction (CAl), tutorials, drill-and-
practice programmes, simulations and today's intelligent tutoring systems and online courses.

This answer discusses what the computer actually does when it acts as a teacher, where it
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performs this role well, where its limits lie, and what the role means for human teachers — a
question of direct concern to students of education in Pakistan, where large classes and teacher

shortages make the idea both attractive and sensitive.

What the Computer Does When It Acts as Teacher

First, the computer presents information. A tutoriz' pro;ramme introduces new material in
small, carefully sequenced steps — text, pictur>s, unimation, sound and video combined in
ways a printed book cannot match. A \2sson on the water cycle, for example, can show
evaporation happening, rather tha 1 ~rely describing it. Second, the computer questions the
learner: after each step it ~.'s questions. exercises or problems, and requires an active
response before going furtker, so the learner cannot remain a passive reader. Third, it

evaluates and gives feeaback immediately. It marks the response on the spot, explains why an

answer is wrong, offers a hint or an easier question, and praises success. This instant knowledge

of results is one of the strongest features of the computer-as-teacher, because delayed
feedback — an exercise book returned after a week — arrives when the learner has forgotten

his own thinking.

Fourth, the computer branches and individualises. Unlike a teacher addressing forty students at
one pace, a good programme maintains a model of each learner: those who master a step
quickly are moved ahead or given enrichment material; those who struggle are routed to
remedial explanation and extra practice on exactly the point they missed. Fifth, the computer
keeps records of every learner's progress, which the human teacher or the programme itself

can use to plan the next step. Sixth, it provides practice at scale: drill programmes and
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simulations allow unlimited repetition, and dangerous, expensive or impossible experiences —
dissecting, flying an aircraft, mixing chemicals, visiting a historical scene — can be practised

safely in simulation. These six functions together constitute the computer's teaching role.

Where the Computer-as-Teacher Works Well

Self-paced mastery learning: learners proceed = *heir 2wn speed and are not held back or
rushed by the pace of a class; slow learnei = aic not exposed or embarrassed, and fast
learners are not bored.

Consistency and patience: the cc..nuter never tires, never loses temper, never shows
favouritism, and will repe~. 31 explanation for the hundredth time exactly as patiently as
the first — a real be. efit fur learners who fear asking a busy teacher again.

Distance and open learning: fcr a system like Allama Igbal Open University, computer-based
tutorials, recorded lesscns and online materials let the computer carry teaching to learners
who have no classroom at all — working adults, housewives and students in remote areas.

Objective testing and instant results: quizzes can be marked instantly and impartially,

freeing the human teacher from hours of routine checking.

Motivation through multimedia and interactivity: sound, animation, games and immediate
response hold the attention of many learners, especially younger ones, better than a
textbook page.

Remedial and special education: learners with difficulties can practise privately and
repeatedly, and software can adapt pace, font size, language and modality to individual

needs.
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Limitations of the Computer as Teacher

The role has real limits, and a balanced discussion must state them honestly. A computer
programme can only teach what its designers built into it; it cannot answer an unexpected,
intelligent question outside its script, cannot notice that a child is upset, hungry or being
bullied, and cannot inspire by personal example. Texci.ing 1+ also @ moral and social activity:
values, character, manners, cooperation and ti e love of learning are transmitted largely
through human relationships, discussion and e..ample, and no current software forms character
or leads a genuine discussion in which new ideas emerge from the learners themselves.
Programmes also depend on ele iic.ty, hardware, maintenance and the learner's own literacy
and computer skills; whr~ v ese are lacking — as in many under-resourced schools — the
computer-as-teacher vemains an aspiration rather than a reality. Weak software is a further
danger: a dull programme that merely turns pages on a screen ('electronic page-turning')
teaches worse than a good teacher with a blackboard. Finally, evaluation by machine suits
objective questions far better than essays, creativity and practical skills, which still need human

judgement.

Computer as Teacher — or Teacher with a Computer?

The mature conclusion of the research literature, and of the AIOU course, is that the computer
replaces the teacher only in certain functions, and that this is actually its value. When the
computer takes over the routine, mechanical parts of teaching — presenting standard content,
drilling facts, marking objective tests, keeping records — the human teacher is released for the

work only humans can do: explaining the difficult point in the light of this class's confusion,
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motivating the discouraged, organising discussion, developing values, and caring for learners as
persons. The feared formula 'the computer will replace the teacher' has proved wrong
wherever it has been tried seriously; the working formula is 'the teacher who uses the
computer well will replace the teacher who does not'. In *k: (lassroom the two form a
partnership: the computer as tireless tutor for individu-« pra-tize and presentation, the teacher
as guide, mentor and manager of learning. Plenning this partnership — deciding what to
delegate to the machine and what to reserve *or u..aself — is itself one of the professional skills

a modern teacher must learn.

Conclusion

In conclusion, in its roic as tr.acher the computer presents material, questions learners, gives
immediate feedback, branches to individual needs, provides endless practice and keeps records
— performing the tutorial functions of teaching with patience, consistency and reach that no
human system can match, and proving especially valuable in self-learning and distance
education. But it cannot understand, care, inspire or judge creativity as a human teacher does.
Its role is therefore best understood not as a rival to the teacher but as a powerful junior
partner: it takes over the routine instruction so that the human teacher can concentrate on the

human work of education.

Question 5: Advantages and Limitations of CAl (20 Marks)

Discuss advantages and limitations of CAI.
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Introduction

Computer-assisted instruction (CAl) — also called computer-aided instruction — is the use of
the computer to present instructional material, interact with the learner and manage the
learning process: tutorials, drill and practice, simulations, s£ducatic.ial games, problem-solving
programmes and tests. Since its beginnings in the progi - mmead-instruction experiments of the
1960s, CAl has been surrounded by strong clrin s, scme enthusiastic and some sceptical. A
student of computers in education needs A balanced account: CAl has genuine, well-
documented advantages that explain its ‘vorldwide spread, and genuine limitations that explain
why it has succeeded as a supp'emont to teaching rather than as a replacement for it. This
answer discusses both sic'e=in turn, and ends with the conditions under which CAl's advantages

can actually be realise 1 ir instituticris like our own.

Advantages of CAIl

1. Individualisation and Self-Pacing

The foremost advantage of CAl is that it adjusts teaching to the individual learner. In a
classroom of forty or fifty, the teacher must teach to the average; the slow learner is left behind
and the bright learner is held back. CAl lets each learner proceed at his or her own pace, spend
extra time on difficult points, skip what is already known, and repeat material as often as
needed without embarrassment. Branching programmes go further, diagnosing a learner's
errors and routing him to exactly the remedial material he needs. This respect for individual
differences is the most frequently cited reason for CAl's effectiveness, particularly with mixed-

ability groups.
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2. Immediate Feedback and Active Learning

CAl requires the learner to respond constantly — answering, choosing, solving, manipulating —
and it responds at once: the answer is judged, errors are explained, hints are offered and
success is reinforced. Educational psychology has long estalisned “hat active responding with
immediate knowledge of results produces stronger lea 1ing “1an passive listening followed by
delayed correction. The learner in a CAl lesson is \ever a spectator; the machine waits for him,

not the other way round.

3. Multimedia Presentation and S'n.:*laion

CAl combines text with graptucs. animaticn, sound and video, engaging several senses and
presenting processes thot 22 invisible, too fast, too slow, too dangerous or too costly to show
in reality: the beating heart, a chemical explosion, an eclipse, the dissection of a frog, the flight
of an aircraft. Simulations let learners experiment — changing variables and watching
consequences — which builds understanding of cause and effect in a way verbal description

rarely achieves. Abstract concepts become concrete and memorable.

4. Consistency, Patience and Availability

A CAIl programme delivers the same quality of instruction to every learner, at any hour, without

fatigue, mood or bias. It repeats patiently, never humiliates a learner for a wrong answer, and is

available for revision before an examination at midnight — something no teacher can offer. For
distance learners and for institutions facing teacher shortages, this availability is a decisive

practical advantage.
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5. Motivation, Record-Keeping and Teacher Support

Well-designed CAl motivates through interactivity, challenge, game elements and visible
progress; many reluctant learners will work at a computer who resist a worksheet. At the same
time CAl automatically records each learner's responses, s~ores ard time on task, generating
the data teachers need for diagnosis and reporting wii'le qu’ztly taking over routine marking.
The teacher is freed from mechanical work and (an u: e the saved time for individual help —

provided the system is used as a partner and naot as an electronic babysitter.

Limitations of CAl

1. Cost and Infrastructure

The most obvious 'imitition is expense. CAl requires computers, software licences or

development, electricity (with backup where supply is unreliable), maintenance, security and

periodic replacement of obsolete machines. In a developing country these costs compete with
basic needs — buildings, books, teachers' salaries — and many schools cannot sustain a
computer laboratory beyond its donation day. A broken, virus-infected or unpowered CAl
laboratory teaches nothing, and such laboratories are common where maintenance budgets

and trained technicians are missing.

2. Quality and Availability of Software

Good instructional software is scarce and expensive to produce, because it demands the
combined skills of subject experts, instructional designers and programmers. Much available

material is of poor quality — dull page-turning, inaccurate content, or programmes written for
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a foreign curriculum and language that do not match local syllabi and examinations. In Pakistan,
the shortage of quality software in Urdu and aligned with national curricula is a particularly

serious limitation: hardware arrives in schools faster than suitable content for it.

3. Human and Social Limitations

CAl cannot supply the human elements of education: the encouragement of a respected
teacher, learning to work with others, discussior., uctute, moral formation and the social life of
the school. A learner working alone at a screei: for long periods misses peer interaction and
may develop a mechanical, fragmer ¥ vicw of knowledge if CAl is used for everything. CAl also
evaluates objective respons -z wen but essays, creativity, practical and psychomotor skills
poorly, so whole area~ ot tke curricuium lie outside its competence. Health and practical

concerns add to the lis.. eye straii: and poor posture from long screen use, and the simple fact

that younger children also ineed physical activity and manipulation of real objects.

4. Dependence on Learner and Teacher Readiness

CAl presumes a minimum of reading ability, computer literacy and self-discipline; learners
lacking these — precisely those most in need of help — may flounder, click through without
thinking, or treat the lesson as a game to be finished rather than material to be learned.
Similarly, CAIl fails in the hands of untrained or unwilling teachers who cannot select
programmes, integrate them with classroom teaching or interpret the records the system
produces. The technology does not implement itself: without training and planning, expensive

systems are underused, a pattern documented in many computer-in-education projects.

Table 1: Advantages and limitations of CAl — a summary
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‘ Advantages Limitations

Individualised, self-paced learning High cost of hardware, software, maintenance
Immediate feedback; active responding Shortage of quality, curriculum-matched software
Multimedia and safe simulation of real processes Cannot provide human, social and moral
dimensions of teaching

Consistent, patient, available at any time Weak for essays, creativity and practical skills
Motivating and interactive for many learners Needs electricit', technicians and technical support
Automatic records; saves teacher's routine time Requires lear.ier self-r.iscipline and teacher training

Making CAl Work: A Balanced View

The evidence of several decades is that CAl ‘»ark: best as one component in a planned blend:
the teacher introduces and frames the top:~, CAl provides individualised presentation, practice
and testing, and the teacher returr s Zo. discussion, application and the human judgement of
open-ended work. Institutiors tat succecd with CAl share certain conditions — reliable
infrastructure, software mz*ched to the local curriculum and language, trained and willing
teachers, technical support, and evaluation of whether learning (not merely computer use) is

improving. Where these conditions are absent, the limitations dominate and CAIl disappoints;

where they are present, its advantages in individualisation and feedback are real and

measurable.

Conclusion

To conclude, CAIl offers powerful advantages — individualised pacing, immediate feedback,
multimedia and simulation, tireless availability, motivation and automatic record-keeping —
which is why it has become a permanent part of modern education and of distance learning in
particular. Its limitations are equally real: cost, infrastructure, scarce quality software, absence
of the human and social dimensions of teaching, weakness with creative and practical learning,

and dependence on trained teachers and disciplined learners. The wise conclusion for our
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institutions is neither rejection nor blind enthusiasm, but planned, supported, blended use —
employing CAl for what it demonstrably does well and reserving to teachers the work that only

teachers can do.
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