SIT Graduate Institute/SIT Study Abroad
SIT Digital Collections

MA TESOL Collection SIT Graduate Institute

1983
A Primer in Computer Literacy For Students of
English in a Second Language

David Allen Reynolds
SIT Graduate Institute

Follow this and additional works at: https://digitalcollections.sit.edu/ipp collection

b Part of the Curriculum and Instruction Commons, and the Instructional Media Design

Commons

Recommended Citation

Reynolds, David Allen, "A Primer in Computer Literacy For Students of English in a Second Language" (1983). MA TESOL Collection.
SS8.
https://digitalcollections.sit.edu/ipp_collection/S58

This Thesis is brought to you for free and open access by the SIT Graduate Institute at SIT Digital Collections. It has been accepted for inclusion in MA

TESOL Collection by an authorized administrator of SIT Digital Collections. For more information, please contact digitalcollections@sit.edu.


https://digitalcollections.sit.edu?utm_source=digitalcollections.sit.edu%2Fipp_collection%2F558&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcollections.sit.edu/ipp_collection?utm_source=digitalcollections.sit.edu%2Fipp_collection%2F558&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcollections.sit.edu/graduate_institute?utm_source=digitalcollections.sit.edu%2Fipp_collection%2F558&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcollections.sit.edu/ipp_collection?utm_source=digitalcollections.sit.edu%2Fipp_collection%2F558&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/786?utm_source=digitalcollections.sit.edu%2Fipp_collection%2F558&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/795?utm_source=digitalcollections.sit.edu%2Fipp_collection%2F558&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/795?utm_source=digitalcollections.sit.edu%2Fipp_collection%2F558&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcollections.sit.edu/ipp_collection/558?utm_source=digitalcollections.sit.edu%2Fipp_collection%2F558&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcollections@sit.edu

s

et

A PRIMER IN COMPUTER LITERACY
for Students of

English as a Second Language

by
David Allen Reynolds
B.S. University of Texas 1971

Submitted in partial fulfillment of.the requirementg:
for the Master.of Arts in Teachlng degree at the
School for International Tralnlng‘ el
Brattleboro, Vermort. ;

August, 1983




FILE AESTRACT FORM

Author: David Allen Reynolds

Title: A Primer in Computer Literacy for Students of English
as a Second Language

Degree awarded: Master of Arts in Teaching
Institution: School for International Training
Year degree was was granted: 1983

Thesis adviser: Lise Sparrow

| Program: Master of Arts in Teaching

Author's current addresst  David Reynolds
: - ¢/0 R.C. Reynolds
7608 Bradford
Houston, Texas 77087

Abstract:

This series of seven readings for ESL students covers
various toplcs in computer literacy. Their main aims are
cognitive formation of basic concepts in computer literacy and
acquisition of vocabulary pertaining to those concept areas.
The intended readers are sixth grade students with an interme-
diate ESL ability. Grammatical structures are limited to those
covered In an intensive beginners' course., Non-technical
vocabulary Is limited to a 1000-word frequency list. The :
readings are written at a fourth grade readlng level according
to Fry's Readability Secale.

Eric Descriptors: ESP, ESL, BME




TABLE OF CONTENTS

TEACHER'S INTRODUCTION « ¢ o vvveesossnnennns Caeesessens 1

CHAPTER ONE: Numbers and Counting ........... rers s ens 3
Large Numbers ,
Finger Counting
Recording large Numbers
Other ways of Recording Large Numbers
Counting - Naming the Numbers
Roman Numerals
Arabic Numerals
Different Number Systems
Crossword Exercise

CHAPTER TWO: Base Two NUNDEYS ¢+ taernsennsrnonsoceesas 17
Doubling Experiment
Base Ten and Base: Two
Computers and Base: Two
Finger Computer
Writing Messages using Binary Code.
Crossword Exercise:

CHAPTER THREE: [The First Computing Deviees v...vueeves 33
Counting with the Sand Abacus '
Adding with the Sand Abacus
The Mechanical Abacus
The Abacus and Arabic Numerals
Pascal's Digital Calculator
Morland's Calculator
Leibniz's Calculator
Crossword Exercise

CHAPTER FOUR: From the Analytical Engine io the Mark I 49
Babbage's Analytical Engine
Hollerith's Census Machine
The Mark I
Crossword Exercise

CHAPTER FIVE: Electronic Computers since 1946 seveuee 60
The ENIAC
Von Neumann and Binary Arithmetic
Von Neumann and Computer Programming
The Coming of the Transistor
Integrated Circuits
The Chip
Computers of the Future
Crossword Exercise

Page Number 




CHAPTER SIX: How a Computer Works. .....veeeeecesnsnsee 77
Types of computers :
How It Al]l Works Together
Input
Central Processing Unit
Arithmetic Unit
Memory
Cutput
Crossword Exercise

i
)
=
!
s
kaf
b

CHAPTER SEVEN: Programming: Telling the Computer What to Do
What Is a Program? : o
‘Two Kinds of Program ok
Silly Ice.Cream Program
Programming Languages
Three Computer Languages
Software and Hardware
Crossword Exercise

FOOTNOTES 'I,l..lllll...ll-l..II'l.‘.l.l'...-l.l‘ll.ll.l.-- 106
HBLIOG‘RAP.HY{ .I.ll....ll..l.llllll....l.l.l‘l..l..'OCIl 108

A.PPENDIX:_IS AnSWGZ?.Key LR EE BN S S BN O L L O I O N I S B I N N Y 109

APPENDIX II: Answer Key to Crossword Exercises: .ve.... 114
APPENDIX ITI: Suggested Enhglish Language. Exercises .. 115




-1~

Teacher's Introduction

This primer in computer literacy is written for students
of English as a Second Language with the intention that it will b
open up the subject with a manageable amount of vocabulary and
English usage. Hopefully it will prove %o be a stepping-stone
from the study of English language to the study of motivating

content areas in English.

The readings are geared towards sixth grade students,
especially those whose performance is good to excellent in &

math and science in their native languages.

The grammatical structures are generally limited to those 5

given in an intensive beginners course.1 The wvocabulary is

limited to a 1000-word freguency 1ist.2 The other limit set

RN R

upon the readings is that of readability. According to the

scale usedB, the readings maintain a fourth grade reading level.

The use of these readings presupposes a gualified teacher.
Such a teacher should be proficient in the use of English and
familiar with the conceptual area. It would be the teacher's‘-
responsibility to consisiently monitor the studenis' grasp
of the material as regards both the content area and the language

used. The teacher is also the key to pronunciation, since

pronunciation is not treated in this work.
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In Appendix III a suggested format for accompany ing
English Language exercises is laid out for passive voice,
comparatives and expressioﬁs. A very thorough course would

continue: such exercises beyond the first chapter.

After a course using this material, students should feel
at home with the basic concepts of computers. Thus they
_ ;

should be able to knowledgeably participate in a course of

math or computer science’ in the English medium.

-

&
K
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CHAPTER ONE; -3
NUMBERS AND COUNTING

"Large Numbers

Once, long ago, a man had a lot of sheep. He wanted to
sell them, but he didn’'t know how many he had. He only knew
that he had very many sheep. How could he count the sheep and

remember how many?

Finger Counting

He looked at his hands, then he looked at his sheep.
He had many more sheep than fingers. Usually, counting with
fingers was helpful. But with all those sheep it was hard to
remember. It was hard to remember big numbers with only

his fingers to help him.
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Recording Large Numbers

He had another problem. After he found the number of sheep,
how could he remember that number for a long time? What a
problem! He had so many sheep that he didn't know what to do.

Can you think of a way for him to remember how many sheep he had?

T+'s easy, right? To solve (Sclve = to find the answer)
this problem he got a lot of small stones and a big bag.
He put one stone in the bag for each sheep. Then he sold
his sheep because he knew how many he had. 8Sadly for hin,

it was a very heavy bag!
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Other Ways of Recording Numbers

Some people cut noiches in sticks to remember how many.

Others tied knots in string to keep coun‘t_.1

A A ST M e T e e S T A e A e L e e fhepe en s e

a notch
a knot I

a stick

A man tying knots. - Ahan cuttiing notches.
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Countings Naming the Numbers

All these were good ways to remember numbers. But

counting with them was difficult. Then somebody had a very

good idea.

I'1]1 give

each number

a name!

S0 each number was given a name: onie, two, three,...
up to ten. We don't stop there. We also name groups of ten:
two tens 1s twenty, ten tens is a hundred, and ten hundreds

is a thousand. The numbers come from ten., That's because

people first used their fingers to count things. We call it

a base ten system.

Questions to Think About

1. What did people first use tc count things with?
2. What number does our number system come from?
3+ VWhat are three ways people remembered numbers? Write

them in a list.

4. What if people had eight fingers instead of ten. Would that

change the way we count?

A




Roman Numerals

The Romans were busy people. They used much of.their time
conguering the world.{Conguer = to take something by force.)
They didn'"t have time to carry stones.or cut notches in sticks.

They had to find an easier way to remember numbers, What did

they do?

The Romans used letters as szmbnlswfor numbers.(Sxmbol =

something that means something else. \7< is a symbol for

-

restaurant, a place to eat.) Their symbols for numbers are called

Roman numerals. These numerals are easier to write than cutting

notches in a stick. If you write them on paper, they are much

lighter than a bag of stones:

Here are some of the symbols for Roman numerals:

I = one : Vi = gix L = fifty
IT = two VII = seven C = a hundred:
III = three VIII = eight D = five hundred
iv four- IX = nine M = a thousand

W

V = five X = ten
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The Romans conquered the world, but they'couldn't do
simple arithmetic., You can do arithmetic better than a

Roman general.

Hoﬁ mach is XXVI
. +0OXY ?

Arithmetic

2 Addition
+2

Subtraction

Multiplication

oo sbo o

2 Division

4)8

That's because the number of places in the: number doesn't

help you. Roman numerals don't have place value.

For example: L__ :><:. ‘\V/r (sixty~five) has three places.
j><: :><i J I I' (twenty~three) has five places.

A smaller number can have more places. So Roman numerals did not

help us do arithmetic.



Our number system came from India and Arabia
a thousand years mmO.m
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Questions to Think About

1., What did the Romans do to remember big numbers?

2. Why were Roman numerals better than other ways of remembering
numbers?

3. What couldn't the Romans do?

4., Why is it hard to do arithmetic with Roman numerals?

(What don't Roman numerals have?)

Arabic Numerals

Even after the time of the Romans people still used
Boman numerals. Then the Arabs brought a new way of Writing
numbers to the West.(The Arabs are the people from Arabia.)
This new way wasn't invented by the Arabs. (Invent = to make

something that hasn't Been made before.) They learned these

new numbers in India.

This new system helped people do arithmetic, Now it's @

easy using Arabic npumerals(0,1,2,3,4,5,6,7,8,9). Arabic , L
numerals are the symbols that we use for writing numbers.
Now we can add (+), subtract (-), multiply (x), and divide ()

easily with pen and paper.

Place Value

Arabic numerals work so well because of Place wvalue.
The number of places in a number tells you something about

the vzlue or size of a number.
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For example, the number twenty-one has two places.

Tens place - Ones place

The place on the left is called the tens place. There is a

two in the tens place. That means two tens (2 x 10), There

is a one in the ones place (1 x 1). That makes the humber

twenty-one,

-

By having place value, this system makes arithmetic

easy. It is a base ten system. Ewvery number has ten'times

the value of the same number to the rightiof it. For example,

look =zt the number four thousand four hundred and forty-four.

fis]
A E
gl o
0 &
= io] w0 m
C o o Q@
e = (9] =
Bl m =] O
L | Four
4 | 0 | Forty

410 | 0| Four Hundred
L 0 | 0O} Four Thousand

4 4 L

The four in the.tens'place has a value of forty. It has ten

times the value of the four in the ones place.




. —
£ “\
<L \

-12-

Different Number Bystems

Ten 1s not the only base number. Other base numbers

can be used. Computers use a different number gystem. - base two.

(=X =] = lsY3) poomoo
faX -4
O%% 30000(‘
OODOOC'C'O

In the next chapter we will see how base two works,

Questions to Think About

1. Who did we get our number system from?
2. Did the Arabs invent it? Where did they get it?

3. What are Arabic numerals?

4., What can we do easily with pencil and paper using Arabic

numerals? Four things. Write the symbol, then spell the words.

e

b' —
c.  __
.dl e
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5. Why do Arabic numerals work so well? (What do they have

that Romah numerals don't have?

6. In base ten every number has times the value of the

number to the right of it.

7. Our system is base ten. What system do computers use?
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Crossword Exercise for Numbers and Counting

Acrossg
. The people who brought our number system from India.
To make something that has not been made: before.

« A picture or letter that stands for (means) something else.

1
2
3
4, To use your memory. The-opposite of forget.
5. Our number system is based on this number.

6. A machine that remembers and does arithmetic..
“

. To take one number away from another number. This is its
symbel:s (-7,

8. To find one number times ancther number. This is its symbol: (x).
9. A simple adding machine used by the. Romans.

10. To separate something into equal pieces. This is its
symbols (-=).

11. To say one number after anocther in order.

1. People who lived in Rome.
2. A way of putting something in order.

3. How much something is. Roman numerals don't have place .
Arabic numerals have place .

4. We have a ____ ten number system.

5« Symbol for a number.

6. The answer for a problem.

7. To put two numbers together. This is its symbol:s (+).

8. A short but important verb.
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List of Words used in Crossword Exercise

abacus
add
Arabs
base

be:
computer
count

divide

b
o
i
P
P
I
R
ES

invent
multiply
numeral
remember

Romans

solution
subtract
symbol
system
ten

_value
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Crossword Exercise: Numbers and Counting

NS

“IIIIIII
6 L] .

l H.l.ll
7o
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Base Two Numbers

CHAPTER TWO:

Doubl ing Experimentl

Do you have a ruler?

I'dne T60% (30 eentimeters)

How about a ball of string?

You'll need both for this experiment. (Experiment = doing

something to learn new facts.)

Take the ball of string and pull off a foot. Measure. it

with your ruler. Then mark it with a pen.

JZ//,//"IOOSQ end.

Pull off more string. Double the string. To double it,

fold it at the one foot mark. Take the pen and mark the string

again, even with the loose end.
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Measure the new length with the ruler.

How long is it?

Now double  the length again. MNark it even with the loose

end as before. Guess how long it is before you measure it.

Did you guess right?

Double it one more time. Guess how long it is, then

measure 1it. Were you right?

You began wiith one foot. You doubled that then you had

two feet, then four feet, then eight feet.
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1, 2, b, 8, ? What comes next? Guess the answer, then double

the string., Measure the new length,

Every doubling makes the siring twice as long.(Twice =
two times) You doubled the eight foot string. The new length

was sixteen feet.

Go back and count how many times we doubled the string
to get sixteen. If we double it one more time, how many feet

-

is it%?

Soon we will use all the string on the ball. How many
times can we double it before we run oput of string? (Run out of =

to use all of something.)

Do you want fo go all the way around the world? You

need a very big ball of string!

But you only need to doudble it 27 times.

AR AT T

R




The Moon

20~

Do you want to go to the moon?.

31 doublings is more than enough to get to the moon!

Get a pen and piece of paper. Do the éxperiment again.

Write down how many feet you get with each doubling. You have

one foot before doubling so you can write:

Number of Doublings Number of Feet
0 1
1 2
2 b
3 ?
b o
5 2
6 o
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This set of nﬁmbers, 1, 2, 4, 8, 16, 32, 64,... is called

the binarv number seguence. Each number is two times the one

before it. We can use this to count in a different way. The
Binary (base two) number system comes from these numbers.
2

Base Ten and Base Two
In the last chapter we said that our numbers are base ten.

The system is based on.tens. In it there are ten digits.

m [géj 1 LQ\BJdi;{:O:

In a number, each of the digits is ten times the value

of the digit on its right. For example, the number 2358 means,

reading from the right:

etited IETER
':bt:-‘ toe L
LN Y PR N L A
2100 ¢4t - 10 ¢ 1
,.::::;:‘ .0
::: :;uo « o @

2 3 5 8

8 groups of © 1 = 8

5 groups of 10 = 50

3 groups of 100 = 300

2 groups of 1000 = 2000

All added together 2358 or

two thousand, three hundred and fifty-eight.
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We can write numbers in base two instead of base ten.

The system is based on twos. There are only two digits.

:L T—~digits — (::)

Each of the digits is twice. the value of the digit on its right.

For example, the binary number 11111 means, reading from the

right:

o OO ¢ o
0080} o o .

16 | 8 L .2 1 &
eooo| o ¢ Py ®
eode!| o @ \

1 group of

1 group of

1
2
1 group of I
8

(o T N
i

1 group of

1 group of 16 = 16

A11 added together 31

So 11111 in base two is thirty-one. in our number system.
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Computers and Base Two

Base two is often used in computers. Why? Because:

they only know the difference between "on" and “off."

/
NI

OFF

Let's say ON =
OFF =

Now we can make numbers like a computer does.3
Binary Numbers . ' , Decimal Numbers
16 8 4 2 1
‘\.’/ ‘\Jr, '\.',
10101 ~Q ~Q > 16+ 4+ 1 =21
Vo \ .
pc) &Y
"‘, v ! i’f

by
o
1’
\
1/
3]

e NP ./ st

)& QR

Vs,

Can you fill in the rest of this?
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Y Finger Computer ¥

Sometimes people use their fingers to count with.

You can count to five with one hand, right?

y 3

2

That's not much!

Did you know you can count to 31(thirty-one)? You need a

finger computer to do it.
Here's how to make a finger computer. It's easy.

Write numbers on the fingers of your right hand as below.

alfla

VUL [
(Notice that these are the first fiwve numbers of the
binary secuence. - F N

Hold up a finger to stand for "inw,

Put down a finger to stand for "0“..13\
T Now try it!l.
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16 + 1= _2
The answer 1is seventeen.
Try it again.
16 2
i 16 +2+ 1= _2%
1

The answer is nineteen.

Maybe'you don't believe we can count to thirty-one this way.

Start from the beginning. Go through all the numbers. See

if you miss any.

one two three
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Can you change these base two numbers to base ten?

Use your finger computer.

1, 1011 6. 10000
2, 11 7. 10001 *
3. 111 8. 11111
4, 1101 9. 11011
5. 1111 10. 11001

Check your answers on page 109.

Now change these numbers to base two.

1, 1 6. 6
2, 2 7+ 3
3. 11 8. 9
L, 15 9. 20
5. 16 10, 30

Check your answers on page 109.
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Writing Messages Using Rinary Codeé‘

Do you know this code? (Code = a speecial way of writing.)

A =1 G =7 M= 13 S = 19
B =2 H=8 N = 14 T = 20
C=3 I=09 0 = 15 U= 21
D=4 J =10 P = 16 V=22
E =5 K = 11 Q= 17 W= 23
F=6 L = 12 R = 18 X = 24

¥ = 25

Z =26

Put the code into binary numerals. Use your ‘finger

computer to help you.

A=1 G = 111 M= 1101 S = 10011
B = 10 H= 2 N=2 T =72
C =11 I=" 0 =2 U=7
D=2 J = 7 P=2 V=27
E=7 K=2 Q=7 W=7
F=2° L =2 R=27? X =7

Y =9
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Now you can send messages. (Messaze = something you want ' é

to tell some one,)

What does this say?

(1000-101-1100-1100-1111) - ;

How about this?
(10111-1000-1-10100) (1001-10011) (11001-1111-10101-10010)
(1110-1-1101-101) 2 : | 3
Can ybu complete. this?

(1101-11001) (1110-1-1101-101) (1001-10011) ( ) .

Computers use a code like this one. Remember, they only

know the difference between on and off., They use a binary

code to remember numbers, letters, words, and almost anything.

Would you like to see how computers do this? We will
see how they work sgon. First we will look at machines people

have used to help them with numbers,

571 Ty e
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To Think About

Suppose you have 100 feet of string. Start with one foot.

How many times can you double it?
Why is base two often used in computers?
Think of a short sentence. Write it in binary code.

The first people to work with computers used binary code

to talk to the computers., Was that.emsy or hard?

Many people think binary code is hard to work with.

So they inwvented computer language. Computer  language
is certain words people use with computers. They use
computer language instead of binary code. Inside

computers only binary code is used.
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Crossword for Base Two Numbers

LR O G

Across

1. Any one of the ten Arabié numeral symbols, 0 to 9.

2. A special way of writing something. You wrote with-binarj —_—
3. Another word for base two. | '

4, Something you want to tell someone.,

5. Something flat and straight for taking measurements.

1. If two things are not the same, there is a . : between

them.
2. Two times.
3. To make two of something.
4o, Something we do to learn new Ffacts.

We did an 0 learn how base two works.

5. To see how big or how long something is.




-31~

Base Twe Numbers

Vocabulary List for Crossword Exercise

binary
code
difference
digit
double
experiment
measure:
message
ruler

twice




Crossword Exercise for Base Two Numbers




CHAPTER THREE: - -33-
- The First' Computing Dewvices .

We saw how important place value is in the first chapter.
People couldn't use Roman numerals to do arithmetic. How did

they work with numbers? They used a simple device (Device = machine.)

called an abacus. Here is a story about how people started using

A B Yt T MR o oS e A3 A A R e e s e am —pe o

the abacus.

Do you remember the man with all the sheep? He got tired of
carrying all those stones around. just to remember -how many sheep

he had.

- So he thought of a betﬁfr way to remember how many .
: -, :
-~ [
R I 2



Counting with the Sand Abacus _ i

N

First he found a flat place. Then he swept it off.

Next he drew straight grouves in the sand.

' | | h 7

Then he began counting out sitones into the right hand groove.

One, two, three, ... up to nine. ' He decided no%t to have more

than nine stones in any groove..
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; So what dld he do when he got to the tenth stone?

Right! He put it in the middle groove. The one stone in the
middle groove meant he had ten. So he took all nine stones out
of the right hand‘groove. Then he started éll over again.

He continued counting stones into the right hand groové.

Eleven, twelve, thirtesn,...., up to nineteen.,

() ~

nineteen
eighteen )
seventeen

sixteen ; -fag o ,f“ fw
fifteen
fourteen
thirteen
twelve
eleven

-n-thQQQ)

twenty

o
-

o
[y
0

9 \J \
0_ 2 L
‘—’—-S—"'—J

When he got to twenty, he did the same as with ten. He put

another stone into the middle groove and started again in the

right hand groove. He kept counting like this.



.
)
o
I

G SesSaguae )
GQ\ \IQDQ-QQI )

v

Finally he had nine stones in both the middle and right hand

grooves. Nine times ten(9 x 10) and nine times one(9 x 1) are

ninety-nine. To count one more, he took ocut all the stones.

One stone in the left hand groove meant one hundred.

Hundreds place - Tens place | Ones place
\ p () ™)
®
\/ -/ _ 9

Do you see how it works? The right hand groove is the ones
place. The middle groove is the tens place. The left hand
groove 1s the hundreds place. This way of counting stones

keeps place value. It also makes adding and subtracting easy.

h
He finished counting out his stones. A )
He had three hundred and sixty-one. °
o
..
o |®
] o o
9 o
. \_/ ./




Adding with the Sand Abacus

;ffx His friend sold some sheep, toc. They wanted to figure out
(Figure out = find out) how many they sold in all. This

is how many his friend hads

N N N
¢
o
4
(] :
o
®

o o 0

1e) @, 8/

two hundred and eighty-three.

They put the stones together. : o~ (;‘_ —~
.
TN N N N r :
S ¢ o
» + . -— 4
¢ ‘ 4 &
® _ 4 - ® :
L L4 L 4 d 4
I I (R M | (I B 3 13
s ®
VRS w ¢ W UBENUEEE 'S

They had a problem in the tens place. There are more than ten

stones. Can you make it right?

Sure you can! Take ten out of the tens place and put Eﬁ

one more in the hundreds place. How many did they have when

.added together? ™ a ™

8ix hundred and forty-four

o}

(seovee
(ovswe
(ense
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Questions to Think About
How many stones did the first man have in all?
The man thought of a new way to count using grooves in the
sand. How many stones did he need to show that he had
three hundred and sixty-one stones?
Why was the new way of counting better?
When the men added their stones together, there were more

than ten stones in the tens place. How did they solve

that problem?
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The Mechanical Abacus

So our friend invented the sand abacus. That is what
this way of counting is called. Later on, beads were put on

rods. The rods were put into frames. Each rod has nine beads.

;"

This device is called an abacus. The abacus was the Ffirst

—r Frame

—
"tiﬁ\\\\\\

heads \

mechanical counting dewvice. It has been used as a machine
to count with for thousands of years. Many people in Japan,
China, and Russia still use an abacus to do arithmetic.

The Abacus and Arabic Numersals

Adding on the abacus is like doing arithmetic with

Arabic numerals. Did you notice that when adding the stones?
There were more than ten stomes in the tens place. So he
took ten out of'the tens place and put one. more stone in the

hundred's place. This is what we call "carrying” in arithmetic.
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In fact, the Arabic system comes from the abacus. Arabic
symbols are the same no matter what place they are in.
The place value tells you if it is ones, tens, hundreds, or

thousands. Knowing Arabic numerals is like having an abacus

T O S

in your head. Only it%s better because you can multiply and

i,

divide too.

Questions to Think About

1. What do we call a counting device with beads and rods?

2. In what countries is that device used now?

3. In adding we took ten stones out of the tens place and
put one stone into the hundreds place. What 1s that

called whenn we do that?

4. Why is knowing the Arabic numeral system better than

carrying around an abacus?
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2 Pascal's Digital Calculator -

The first machine showing digits was invented in 1647,
Remember the abacus didn't show the digits. Yoﬁ count the
beads on each rod to find out what digit is in each place.
This digital machine was built by Blaise Pascal, a French

mathematician, (Mathematician = a berson who works with numbers

or mathematics.) ¥ is calculator could add or subtract, but

not both. The wheels.could only turn one way. .

How muech isg

78,693 o I'11 just turn the
+ 2,006 wheels with this

pointer......then I'13

a pointer -*§§§§N

Pascal's calculator was the size of a large shoe box.

It had eight wheels, all in a row. Each wheel was numbered

from 0 to 9. The wheels were turned with a pointer to add.

Above the wheels were windows in which a number appeared.



Speedometer

Ddomexer

The cdometer in a car is like Pascal's machine. The

odometer shows the numbef of miles a car has travelled.

What can this
machine do?

t can add and '
subtract.

- he wheels can i
turn both ways. i

2
Morland's Galculator

a

In 1662 another mechanical calculator was built in England.

It was used to compute taxes.(Compute = to add up.)(Taxes =money

paid to the government.)} This second digital calculator could
add and subtract. For addition, the wheels were turned clockwige.
(Clockwise = the direction in whicha clock moves.) For subtrac-

tion, the wheels were turned counter-clockwise. (Counter-clockwise =

opposite to the direction a clock mowes.)
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Questiong to Think About

Pascal's Digital Calculator

1. How_is Pascal's calculator different from an abacus?

2. Pascal's calculator is the first calculator.

3. An abacus uses beads to count with. What does Pascal's
machine use?

4, Where do you see the numbers that you are working with?

5. Where can you find an odometer? What does it count?

Morland's Calculstor

1. How was Morland's calculator l1ike Pascal's?
2. How was it different?

3. Write the names of the two directions of motion.
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Leibniz's Calculator

2% Zagoge \I= "

- —y . =

L
Ul

.
AL WL

In 1694 a more advanced calculator was built by Leibniz,
a German mathematician, It could multiply and divide as well
as 2dd and subtract. ZLeibniz's calculator. could even find

" sguare roots.(Square root = a number which multiplied by itself

gives another number. For example, 4 x 4 = 16, So 4 is the
square root of 16.) This was done-by repeated additions. Solving
problems in this way is the séme process used by computers today.
(Process = way of doing something.)

3 X3 =29 L x 4 = 16
The square root of 16.is 4,

The square root of 9 is 3.
XX o000
o0 00
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Questions to Think About

Leibniz built the third calculator. How was it more .

advanced than the other two?
What is the sguare rvot of twenty-five?

What other device: solves problems by repeated additions?




L. A way of doing something., Leibniz's calculator used the same
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The First Computing Devices

Crossword Exercise

Across

‘1, Leibniz's calculator was more | - than the two before it.
It could do more than the other two calculators.

2. The place in the sand where the stones Were put in the firsf
abacus.

3. In the mechanical abacus, the long, thin piece aldng which the
beads moves .

4, Like a machine or using machines. The abacus was the first

calculator.

5. Four is the square of sixteen.

6. The round thing which turns in Pascal's calculator.

to solve problems as computers today.

8. Five is the roct of twenty-five.

i. A person who works with numbers.
. To count with an abacus, a is moved along a rod.

. Another word for machine.

1
2
3
L., The same direction as the hands of a clock move.
5; A machine which does arithmetic.

6

. In addition, when you take ten out of the tens place(or :out of

any other place) and put one in the hundreds place.

2. In an abacus, the part around the rods and beads.
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The Pirst Computing Devices

Vocabulary List for Crossword Exercise.

advanced
bead
calculator
carrying |

clockwise

device

frame

groove
mathematician

mechanical

process ' ‘ :
rod
root
gquare

wheel
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The First Computing Devices
Crossword Exercise
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From the Analytical Engine:to the Mark I

Babbage's Analytical Engine

Could 2 steam engine .
Be used
to work with numbers?

In the 1830s the steam engine was changing the lives of

many people. Charles Babbage, an Englishman, theught that

anocther kind of engine could be built - an engine to compute
numbers quickly and easily. So he designed plans for an
&

"analvtical engine." (Desism = to write plans and drawings

in order to build something.)

Babbage's machine was designed to compute formulas quickly.

(Formula = an eXact order for doing mathematics. For example,

A+ E C is a formula., If A =3 and B = 2, then C = 5 because

[

3+ 2 =5.) (Compute = to find out a number by doing arithmetic.)

So the analytical engine could add and subtract quickly.
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1

The ,Anelytical Engine

el
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X su . .
;g # e Do you like my machine?
o N
;§ I never finished it.
- st It was too expensive.
' £ ]
=
Ie .
3 o

could

1. Compute numbers
very quickly.

2. Keep numbers for later use.

3. Print cut answers on paper.
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{“j The analytical engine could also keep numbers to be used
later. The numbers were kept on cards for the machine to read.
Tt read by feeling, not by seeing. So holes were punched into
the cards. Then the machine could read the numbers.

a hole bunchér'=

something to punch
holes with.

0000
0000
0000
000

O 000
O 000
0000
ofslele
0000

A card like those used by
Babbage's machine to keep or store

numbers.

Finally, Babbage's machine printed the answers on paper.

(Print = to write with a machine.)

The engine that Babbage designed was never completely

built. The cost was too high. Severadl machines like this were
built but they were simpler. These have proved Babbagejs ideas
to be correct. Babbage discovered most of the basic ideas used

in today's digital computers. (Basic = the simplest and most

b important.)
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Questions to Think About

What kind of engine did Babbage want to build?

What did he want it to do?

Babbage's machine could keep or store numbers. What did

it use to store them on?

The analytical engine could read by "feeling.”

What did it feel in order fo read the cards?
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 Hollerith's Census Machine2

Herman Hollerith, an American, had a big job to do.
He' had to count all the people living in the United States.
| In 1887 he made a machine to help him. His machine was different
from Babbage's. DBabbage kept numbers in his machine with cards
punched in certain places. Hollerith used punched cards
1o give instructions to his machine.(To give inétructions =

“to tell it what to do, step by step.)

Hollerith's cards were used to process the United States’
cengus in 1890.(To process = to prepare.) (Census = Counting

all the people living in a country.)

¥

—— s g e
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' e
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Herman Hellerith§ Census Machine 1890
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Questions to Think About
1. What was Hollerith's big job?
2. How was his machine diffgrent from Babbage's?

3. What was Hollerith's machine used for?
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The Mark I

Babbage's writings were used fto build a computer a hundred
years after his lifetime. .In 1937 Howard Alken of Harvard
University made plans for a digital computer. He.needed the
computer to solve problems in his research.(Research = studying
something to find out about it.) The IBM company (International
Business Maéhines) built the computer Aiken designed in 19L4%,

They called it the Mark I.(The Mark One)

The Mark I was a very large computer. It filled a
large rocm. It had 700,000 moving parts and over 500 miles
of wire.. Addition and subtraction was done by elecﬁro-meéhanical
switches. That means switches controlled by electricity.
The Mark I could add three eight-digit numbers per second.

99,999,999
88,888,888

* 77,777,777

Does that seem fast? It was only the beginning. The
Mark I was one of the last computers to use moving parts.
Computers since the Mark I have been completely electronic.
They have no moving parts. Everything inside computers is now
done with eleciricity. Computers are now muéh faster than.

the Mark I. But the Mark started the Age of Computers.
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Questions to Think About
1. Why did Aiken design plans for a digital computer?
2. What controls electro—mechgnical switcheg?

3. Computers since the Mark I have no .

Below are listed the nine devices we talked about in this
chapter. They are not in order. Put a number beside the des-
cription of each device. Write "1" beside the first, "2" beside

the second and so on.-

& calculator that could add, subtract, multiply, divide
and find sguare roots, :

A counting machine that uses bheads on rods.
One of the last computers to use electro-mechanical switches.
A way of counting by putting stones into grooves.

A machine that computed guickly, stored numbers.for later
use and printed answers., It was never completely finished.

A digital calculator that could only add or subiract, but not both.
A machine that used cards to give it instructions.
A digital calculator that could add and subtract.

A system of numerals that came from a simple machine.
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From the Analytical Engine to the Mark I

Crossword Exercise

Across
1. To prepare information.
2. To give _ means to tell some one what to do.

A+ B=C is a .

Tc make holes.

This thing is long and thin 1ike string. Electricity passés
through 1it.

This word means the simplest and most important.

A hard, strong piece of paper.

8., To make plans and draw pictures in order to make something.
Down
1. To write with a machine.
2. Studying something to find out more about it.
. To find out a number by doing arithmetic.
4, A puncher is used to punch ____ in cards.
. are used to turn lights on and off.
6. To count all the people living in a country.




s

- From the Analytical Engine to the Mark T

Vocabulary List for Crossword Exercise

basic

card

census
compute
design
formula
holes
instructions
print
process

punch

research
switches

wire
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From the Analytical Engine to the Mark I

Crossword Exercise

1.
1.
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CHAPTER FIVE:

Electronic Computers since 1946

Do you like things that go fast? The story of electronic
computers 1s a story of speed, speed, and more speed. How would

you like a machine that could do your homewerk in the wink of an

98-

g wink

Modern day computers can do many things like that very quickly.
Would you like to see how they got to be so fast? Here's how

the story goes.

Do you remember the Mark T cémputer? It used electro-
mechanical switches. That is moving swiitches turned on and off
by electricity. The Mark I could do three additions per second.
That seems fast if you try to add three big numbers in your head.

Wait till you see what the first all-electronic computer could do!
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The ENIAC of Penn State University 1

E - 3 p B
PSSRy & T S

ENIAC at Penn State University, 1946.

The'first completely electronic computer was called
ENIAC. The ENIAC could add, subtract, and do other célculations.
Guess how many additions it could do per second. "Ten?

Fifty? Surely, not more than one hundred?" you say. The

ENTAC could do five thousand (5000) additions per second! '

That's amazing isn't 1it?

How could it work so fast? All the work was done by

electricity. There were no moving parts.
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¥,
v

2
Ve _ Ordinary light bulb

Rather than electro—mechanical switches, @NIAC used

vacuum tubes. A vacuum tube is a glass tube, filled with gas.

It looks a 1little like a a light bulb.

The ENIAC once did =z problem in two hours. The same
problem would have taken 100 engineers a year to solve.

(Engineer = some one who designs and builds machines and buildings)

In spite of all the work it could do, ENTAC wasn't perfect.

It was very big and heavy. It weighed 30 tons. ENIAC filled
a large room.
Another thing was that the ENIAC used too much electricity.

It used the electrical power nesded to run 100 light houses.
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Finally, ENIAC had thousands of vacuum tubes. Vacuum
tubes burned out very often. So, ENIAC often broke down,

sometimes after only a few minutes. (Break down = to stop working.)

Questions to Think About

1. The Mark I could do three additiong per second. The ENIAC
could do 5,000 per second. Why was the ENIAC zble to

work so much faster?

2. The ENIAC wasn't perfect. What did the engineers want to

change?

3. What usually caused the ENIAC to break down (stop working)?
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Von Neumarm and Binary Arithmetic

Fa At about the time of ENIAC (1946), John Von Neumanm

first used binary arithmetic in building high-speed computers.
' For computers:

For us:

999 1l1f1(1]1]ofolr [1 ]2
+ 888 +[tf1lol1i1lt1]o 1o
1887 1fif{1]ofafolalale 11

You remember from chapter two that the digits 1 and 0
can be used to stand for all numbers. (page 22 ) For computers,

then, a light switching on stands for the digit 1. Switching

off or no light stands for the digit 0. -
M7 on
\
OFF
ON = 1 OFF = 0

Therefore, any work with numbers, no matter how large,
can be made very very simple. Calculation becomes as simple

as on and off. Binary arithmetic helped computers to become

even faster.

Questions to Think About

1., Why do computers like binary numbers?

2. What did binary numbers do for computers?
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Von Neumann and Computer Programming

John Von Neumann helped the people who make computers
‘another way, too. ENIAC (the first computer) needed someone
to tell it what to do at all times. Suppose: you wanted to do
the same calculation more than one time. You had to adjust
the machine at every step the second time too.(Adjust = change)

It was just as if you had never done those calculations before.

Von Neumann changed all that. He made a computer in 1947

(EDVAC) that could remember instructions.(Instructions = what you

tell it to do.) The instructions it stored or remembered
were: called a pregram. So after once proggammingvthe computer,

it stored the program. The same prdgram could be run many times.

Firgt Generation Computers

Computers used vacuum tubes until 1958. Those computers

are called first generation computers. First generation

computers could deo up to 40,000 additions per second.

a
v
¥

Early British Computer like the EDVAC.

CEAR I
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Questions to Think About
What could the computer EDVAC do that ENIAC couldn't do?
If you want a computer to do somefthing, you give it in-
structions. What do we call these instructions that a

computer remembers?

Computers used vacuum tubes till 1958. What are those

first computers called? -
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Seel It's a transistor.

The Coming of the Iransistor
- It's got 3 wires.

In 1958 transistors tcok the place of vacuum tubes in

computers. This is called the second generation. Computers

became smaller, less expensive, and faster. Iransistorized

computérs could do about'ZO0,000 additions per second.

(Transistorized = made with transistors.) Transistors used:

lesselectricity than vacuum tubes. They also gave off less heat.

In spite of all this, transistors had a short-coming.

(Short-coming = something wrong.) The wires often broke off.

That alsc caused computers to stop working.

——
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Integrated Circults

Transistors were used in computers until 1964, 1In that

vear IBM started using integrated cireuits. The electronic

parts of a computer could all be put into one unit. The unit

with all the parts made into it is called an integrated circuit.

The parts of a computer became very small in size. And
there were no more broken transistor wires., We call these

third generation computers. They could do 1,250,000 additions

per second. -

e
U
14 ki I

i

: L+ - - 2 :

5. ‘B = ' e}

An integrated circuit . | ' FESETEH ; >~ | . :
1974. E L
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Questions 1o Think About

How were transistors better than vacuum tubes?

How did transistors help computers? (What happened to second
generation computers?)
What was the short-coming that transistors had? (What was

wrong with transistors?)

In 1964, IBM started using .

The parts of the compuﬁer could be put into unit

called integrated circuits.
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The Chip - 1978 to Present

Now several hundred thousand circuits can be put into one

unit., This unit is called a ¢ghip. A chip is about the size of

a pencil eraser.

This computer i

S0 small
that I need a micro-
scope to see

Microqfifi",//

- The parts of a computer have become microscopic in'size.
You can't see them without a microscope.because they are so

small. These computers are the fourth generation. They can

do about 10,000,000 (ten million!) additions per second.

Chips are becoming smallier and smaller. At the same time,
more and more electronic parts are put on thera, The workings

of ENIAC or EDVAC could all be put into a chip the size of

What do you think the Ffifth generation of computers will

be able to 4do?
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j’?“““”“m . Questions to Think About
1. How big is a chip?

2. The parts of the computer have become microscopic.,

That means those parts are . (MarXk one)

(a.) very large
(b.) middle-sized
(ce) small

(d.) very small

3. How big was the ENIAC?

L, What size would a computer bBe to do the same work as ENIAC

or EDVAC?

Thisis a
microchip. it is
as small as, or
smaller, than
your fingernail.

-
.-
.-
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Computers of the Future
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Not only will computers become smaller, they will also
become easier to use. Computers will understand spoken and
written language. They they will translate it to.computer
language. After that, they will print answers on paper

automaticaily. (Automatically = without help or instructions,)

All you will have to do is speak a command. If the machine
doesn‘t understand, it will ask questions. It will learn from
its mistakes,ltoo. (Mistakes = wrong answers.) Does all

this seem impossible? Scientists are working hard to make.

computers do all these things.
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Questions to Think About

1. Fill in the blanks.

Computers will undersiand and language.
They will it to computer language.
After thait, they will answers on paper automatically.

2. If a computer of the future doesn't undersitand what will

it do?

3. What will compuiers of the future learn from?

L, Draw lines _ from the words on the left to the matching words

on the right.

First Generation The parts of the computer

' were put on very small chips.

Second Generation You will speak to a computer to
program it. If it doesn't under-
stand, it will ask you a guestion.

Third Generation The first all electronic com-
puters using vacuum tubes.

Fourth Generation Transistors and other parts were
all put into one unit. this unit
was called an integrated circuit.

Fifth Generation Transistors were used instead of

vacuum tubes.

RS AGIRETI A L fe e T T e ATy
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Electronic Computers since 1946

Crossword Exercise:

Across

1. Wrong answers

2. Thig is the fourth of electronic computers.
First computers uséd the vacuum tube.

3, Strength or energy as it is used. ENIAC used the electrical

needed to run 100 light houses.

4, The connection of electronic paris so that electricity can
pass through. DMany electronic parts made into one unit -
is called an integrated .

£+ The part that took the place:.of vacuum tubes. It has three wires.

6., A lang, round, empty piece of glass or other material.

7. Sets of instructions given to computers.

Dovn

1. The _ number system is bBased on the digits 0 and 1.

2. The person who makes plans to build machines or buildings.

3. To close and open one eye guickly. As gquick as a ____ .

L, To be put together intc one unit.

5, To tell some one what to do is to give .

6. The very small integrated circuit. |

Thig kind of tube was used in the first electronic computers.
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Electronic Computers since 1946

Vocabulary List for Crossword Exercise

binary |
chip
circuit :
engineer
generation
instructions
integrated
mistakes
power
Programs
transistor
tube

vacuun

wink
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Electronic Computers since 1946

Crossword Exercise

L.
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CHAPTER SIX:

How: a- Computesr Works.

: 1
Types: of Computers.

COmpﬁters come. in many sizes. Some are so ia:ge that
only the:go?ernment and largest‘businesSes use: them. (Government =

the leaders of a country and the: people. who work'fbr-them.)

]I These are called main-frame computems.

2' Minicomputers
‘ ISPLRY

'3 Microcomputers

They are-used by many schools and businesses.

The: smallest: computers: are called micro~computers. They

are used By small businesses and even:children in school.
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A1l Computers, large or small, have the same basic parst.

These parts are calledt input, central processing unit,

arithmetic unit, memory and output.

Eow I 1 Works To;ze‘ther_2

Suppose you want to multiply the numbers 4 and 3.

You need:
- your eyes to see the prollemn,

- your hand to write the answer,

TR A AN L Y e S s A S S L e

- one part of your brain to remember the numbers.
- another part of your brain to multiply the numbers

- another part of your brain to control these
activities.

A computer works the same: way.

You -~ PROBLEM COMPUTER

See : the numbers 4 & 5 Input - CRT screen
Your brain‘ Control the activity CPu

Memory in Remember 4 & 5 Memory

your brain

Compute in multiply ' Arithmetic unit
your brain -

- your hand | give answer 20 Qutput - CRT screen
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Questions to Think About

1. What are the three types of computers?

2. Who uses main-frame compufters?

3. Whaf are the five basi_g: parts found in all computers?

4. 1In what ways does the computer work like:' you do to multiply

two numbers?

'To solve:a problem, we give the computer instructions and
data.(Datz = information,) All the: instructions plus all the
data is called input.

7 " Instructions + Data = Input
Data goes into a computer at the computer terminal.

The terminal has =z keyboard that looks like a. typewriter.
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It had a screen that looks like a television. We use the key-
board. to give the machine the input. As we type this information
into the computer, it appears on.the screen.(Txpe = write using

the;keybdard;) The screén is called the cathode ray tube or CRT.

ingtructions.
+-

L

1. Where does information go into the computer?

2. What part;of a computer looks like a typewriter?
3f What: does the-screen look 1like?

4. What is another word for information?

5. Wﬁat:tﬁo things go togeﬁhér_to make inpgt?

6. How do we'ppt;infbrmaxipn into the computer?
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Central Processigg:Unit;

The central processing umit. (CPW), like your braim, controls
everythlng that happens inside the computer. Sometimes it is
called the control unit. The CPU'gontrols input, output, memory,

and the arlthmetlc unlt.

- A11 instructions and data (input) go first to the CPU.
The CPU changes the input into a code that the computer under-
stands. Do you remember the messages in binary code?(p.28)

The computex uses: a code:like that.

Then' the input is sent to the correct part of the computer
té be processed. Whem: the work is finished, the CPU collects:
the results.(Results = what you get when you do a caleulation.
For example, the result of adding 2 + 2 is 4.) The CPU changes

the results into a fﬁrmuyou can read. Then it sends them.

. instructions

‘-5

TInpuf. 1
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Arithmetic: Unit

The computer has another. part where it does all its cal-
culations. This part.is called the: arithmetic unit. The

arithmetic: unit is controlled by the CPU,.

The counters of the arithmetic unit .are i‘ts eleetric
switches. When the switch is on, it repregsents the digit 1.
(Represents = stands for, or means.) When the switch is off
it represents: 0. One pulse of electricity sets the switch to 1.

(Bulse = very small push or movement of electricity.) Another
pulse sets the switch to O, |

instructions
&

Input
Arithmetic Central |e—me—————pm
. Unit W= Processing ‘
Uit
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. Quegtions to: Think Ahout:

Central Processing Unit

1. What is another name'for the CPU?

>

2., What does: the CPU. do with input that comes in?

3. What three: things does the CPU do with the results of the

computer"™ work?-

Afithmetic Tnit
1. What does the arithmetic unit do?

2. What are the counters in the arithmetic unit?

3. When the switech is it represents the digit 1.

When the switch ig it represents the digit 0.

4, What sets the switch to 1 and 07
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{ijf Memory

v

The‘CEU stores inStructions; data, and results in the memory.
(Stores = keeps) The are:two kinds of memory in a computer, ROM

and RAIB, .

Read Only Memory (ROM)

There is 2 permanent memory im a. computer.(Permanent
It does:not'go away or. disappear.) This memory is put into.
the computer when it is Built. The permanentfmemory Keeps
instructions that tell the computer how to work. This memory

is called Read Only Memory.(ROM) Theﬁcomputer cannot change or

eraséainformaticn‘in.ROM.(Erase:=_make something disappeag by

rubbing. He is erasing something on his paper.)

Random Access Memory (RAM)

RAM is where all data.and instructions from Ehput are stored.
Results from calculations are also stored in RAM. When the
computer is turned off, RAM is lost.

Kinds of Memory Storage

Maybe you want to keep what is in the RAM. Then there are
several ways to keep it. Just which way you use depends on the

kind of computer you hawe.
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instructions

Input
Arithmetic - : Centra;l= —m  Memory
Unit - Proces-singL‘__‘
Unit
-




The computer works only as well as the input lets it.
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Ou'tg_:gt'.

When a computexr finishes its work, it shows the . answers-
Thewxe: answers ares shown on the output unit. The:output uses
some of the same devices as the input. Usually, the answer is

shown on the: CRT, Sometimes.,. computers: print answers on paper.

In output the computer- only does what it was told to do.
If you put in good information, it will give.good answers.

If you put in bad information, it will give.Bad answers.

good

- instructions
in \ &

: : data

Tnput
Arithmetic Central ‘ y-l Memory
 Umit. . P:o cessing :
Unit

Qutput:
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Questions to Think About

Memoxry . -

1.

2,

4.

What does the computer.store in its memory?

What kind of instructions are.stored in the

permanent memory?

ROM memory is _ _ _ . _ _ _ _ _ memory.

RAM memory isn't _ _ _ _ . o0

RAM memory is _ _ _ _ when the: computer -is

What things do micro-computers. use: to store

Qutput

1.

Where are answers shown?

The output uses some of the

Mark the correct a. same = __ -

answer, be different ____

What does thes CRT screen look like?

computer's

turned off.

Information?

devices as the input.

If you put in good information, the computer will give

good | .
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To Think About

Fill in the parts of the computer that do the things in the

list Below.

YOU PROELEM  COMPUTER
"~ See The numbers 4 & 5

Your brain Control the activity

Memory in your = Remember 4 & 5

brain

Compute in Multiply

your brain

Your hand Give answer 20




~50-

Bow a Computer Works

‘;7  _ . Crossword Exercise

Across
1. The part that controls everything that happeﬁs inside a computer.
2. To make sométhing disappear by rubbing- The computer cannot
Read Only Memory.
3+ The part of you-that thinks, computes numbers, and controls
what you do. | '
4, To mean or to stand for.something.
5. Information goes intc a computer at the éomputer' o
6. To write using a keyboard.
7« To keep
8. The largest computers are:called __ - frame.
e 9. The part of thércomputer that does the caliculatidns is
- the __ unit.

1. The part of the computer that looks like a television.
2. The part of the.computer that stores informatiom.

3. The instructions and data that we give: to a computer.

L, What we get when we do a calculation,

5. Something that: does not go away, grow old, or wear out.is .
6. & part of the computer terminal. On it are letters and numbers

_that we press to make the machine write.

7. Part of a machine. The Centrél.Pf;cessing e .

_@:f. 8. The computers that are neither the largesf nor the smallest.
- 9. Another word for imformation.

" 10, The smallest computers.

-
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How a Computer Works

Vbcabuiary List for Crossword Exercise

arithmetic
braim
CrPU
data
erase
input
keyboard
main:
memory
~micro
mini
permanent
represent
result
screen
store
terminal
type.

unit
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How a Computer Works

Crossword Exercise:

AN
NN
AEERE @ JuEN







CHAPTER SEVEN:-
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PROGRAMMINGt Telling the Computer What to Do 7

bt
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Do you remember the first computer, ENTAC?L It had to
Be told. what: to do at .all times. Tha.t.is because it could not
store ins-tructions. Then Von Neumann made the EDVAC 'computer.
The EDVAC could remember instructions. Those instructions
weres called a . program. Now all computers use- programs.

In fact, to make a computer work, it must be: programmed.

A _'Qro"g; am is a list of instructions telling the computer
what to do. TITo program a computer means. to give it a list of
instructions. For example, a program may tell the computer,
"Find all the people born on June 1, 1972." Or "Add these

two numbers and remember the answer (1 5,6) .."2
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wo Kinds of Programs

Remember there are two kinds of progfams{.‘ Somes'programs control
the way a computer works. | These. ppograms are stored pér.manen'tly
inc the,R;adi Only Memory. An example of this kind of program
is the:-lénguage', thé.'t the computer uses.

Other programs tell the cnmpu‘bex" what to do for a certain
Job.(Job = something you want it to do. A:gertain job = something
special you want it to do.) For example, "Find all the families
with more than threec children." These:programs have to be.
wi&en sﬁeciélly by fhe person. using the computer. When the

computer is:turned off, these programs disappesr.

A persomwho gives a computer instructions is called a

programmer: Supposé a programmer wants to give a computer a job

to do. He giwes it Iots of data. and many - instructions.
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Instructions are: - simple but. they mst. e exact. They
must be in correct order, step by step. Us:mg simple instructions,
a computer can do comgllcate things. (Compllca'l:e = diffiecult to
understand. ) But the compu'ber can only do what the program tells
it +to db. And it can orﬂ.yu use-.:da‘tz. that has been given 4o it.

Questions: to Think about

1. What is~a prog:'.azn?

2,  How many kinds of progra:ms:. are there?.

3. Some. pro@ams: are stored permanently in the Resd Only
Memory. Can:these programs: Be erased? Why or Why not?

4. What' do we call a person who programs a computer?

5. 1If a programmer gives a.computer a: job, he gives it lots

of” ”a.ndmany S
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RN

Silly Ice. Crezm Er_ggga_gl,_j

Here:is a list of instructions. for buying an ice cream cone.

L 2
Con-e.‘<

The: instructions are y;ri'b.fteaa as a .computer program would be

An Ice: Cream

written. There are: some:bugs in.this program.(Bugs = mistakes.)
Can you. find them?" |

1. Leave: home. : ' 2. Go to shop.

3« Ask for ice cream cone.,

h. I shop has none,
go . Back to Iine 2.°
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The Tirst tuy is In line two. Line two doesn't tell
tne computer to try a different shop. 3o it would keep on going
to the gsame shop to zsk for ice cream.

The other bug is in line 4, It doesn't tell <he computer

when to stop. If there were no ice cream cones anywhere, the

computer would keep trying..
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1. Leave home,

2, Go to nearest shop-
you haven't visited.

3. Ask for ice: cremm cones

4, If shop doesw't have:
any, are you tired?
I mot. tired, go to .
line 2. o

.5. Go home.

Above is a better way to write the program. At line
k the program asks.if the computer is tired. If it is tired,
it goes home.
Questions to Think About

1. What is another word meaming mistake?

2. What is the second bug in. the program?
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Programming Languages |
Every time some one writes a program, he uses a computer

language. Computer languages are also used when a computexr

writes an answer. These languages arelike English but easier

for the computer to use:

Here are somer instructions in FORTRAN, a computer language.

For example, in English, "Add 6 to 15 and then stop.“4

"A = 15
FORTRAN: BE=26

C=A+ER

STOB"

Inside computers, anothex language: is used. _In fact,_
it is a code using binary numbers. The computerr changes the
data and program to this binary code. Then.it stores the Einary

code with electric pulses.

Here is am examplet:

10011
10100 ‘Binary Code used by computers. English
01111

.

S
T
0
B

S\
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You could program a computer in binary code. But that
would be very difficult. So computers keep a language program
'in their ROM memory. That program changes: the programndng

language to binary code:

Three_Cbmputer Lansuages

There: are diffevent languages to work with different
kinds of problems. Three of these:languages are: FORTRAN, COBOL,
and BASIC.

FORTRAN: is used for problems in science. and mathematics.

COBOL is used for probilems in business.
BASIC is a language for beginners and can be used for many
kinds of problems.

SoftWare and Hardware

Programs and programming languageé are called goftware.
The parts of the computer such as the keyboard, screen, and CPU-

are called hardware.

A
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Qj;ﬁmh R o Questions to Think ABout
1. Computer languages:ére-like English, but théy are _____ for
compgters;
2. Wnat codeis used inside computers?

3. ‘How is this code stored?.

4. Match the language to it use.

Problems ih science. COBOL
Problems in business; ‘ BASIC
A language for beginners; : FORTRAN

g
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PROGRAMMING: Telling the Computer What to Do

,55”' | Con
o o Crossword Exercise .
AcrdsS' |
1. Something difficult to understand with many parts. The opposite
i of simple. |
2. We call programs and programming languages ' .
3. A list of instructions for the computer.
4, Miétakes in a. computer program.
5. All the e&lectronic parts of a computér such as the screen, CPU, etc.
6. A number system with only two digits.
7.. A special way of writing something.
£
g% Down
N

1. A computer language for Eusineésu

2« A push or movement of electricity.

3. A person who gives instructions to a computer.
4., A computer language.fér science and math.

5. A computer language. for bBeginners.

6. Something to do. -

LTI TS
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PROGRAMMING: Telling the Computer What to Do -
Vocabulary List for Crossword Exercise

BASIC
binary
bugs
COBOL
code-
- complicated
FORTRAN"
‘hardware
-job
. program
programmer
pulse

software
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PROGRAMMING: Telling the Computer What to Do

Crossword Exercise

‘5,

ANEEEENN
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FOOTNOTES

TEACHER'S INTRODUCTION
1Judith A. Zoebelein, High Interest Readings for the Adult

‘Beginning ESL Student (unpublished master's thesis, School for

International Training, 1976)

2Helen S. Baton, An BEnglish, French, German, Spanish Word
Freguency List.(Dover Publications, Inc.; 1967) pp. 9-18.

3Edward Fry,"Graph for Estimating Readability" (Rutgers University
reading Center, 1969)

CHAPTER ONE: Numbers and Counting

'I1lustrations adapted from Lancelot Hogben, The Wonderful World
of Mathematics(Garden City Books, 1955) pp. 8,0.

2Ibid., pp. 48, 49. Adapted.

3Philip Carona, Numbers(Children's Press, 1982) p. 43,

CHAPTER TWO: Base Two Numbers

1Clyde Watson and Wendy Watson; Binary Numbers(Thomas Y. Crowell,
1977) pp. 1-9. -

2Brian Reffin Smith, Computers(Usborne Publishing, Ltd; 1981)
p. 8,

3Gary B. Bitter, Exploring with Computers(Julian Messner, 1981)
p- 609

“Smith, Op. Cit., p. 8.
5Watson and Watson, Op. Cit., pp. 31, 32.

CHAPTER THREE: The First Computing Devices

1Bitter, Op. Cit., p. 13.

2Ibid.

Ibid., p. 15.
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FOOTNOTES
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-
CHAPTER FOUR: From the Analytical Enhgine: to the Mark T
'Bitter, Op. Cit., p. 14 |

2D. S. Halacy,_Whﬁt Makes a Computer Work?(Little, Brown, and
- Company, 1973) p. 13. -

IBitter, Op. Cit., p. 16.

CHAPTER FIVE: Electronic Computers since. 1946
T1lustration from Bitter, p. 17.
2Illustration from Dale Gustafson, "The Chip: Electronic Mini-

marvel," The Nationadl ‘Geographic Magazine, 162, No. 4(Octﬁﬁer, 1982)
o Pa 443,

JIiustration:from Smith, p. 4.
bIllustration from Bitter, p. 19.
5Ibid. p. 20.

6Illﬁstration from Karen Jacobsen, Computers(Childrens Press, 1982)
P. 43. L .

7Allen'A, Boraiko and Charles O'Rear, "The Chips Electronic
Mini-marvel," 'The National Geographic Magazine, 162, No. 4
(October, 19827 p. Li4s,

CHAPTER SIX: How 2 Computer Works

'Smith, Op. Cit., p. L.
“Bitter, Op. Cit., pe.23.

JSmith, Op. Cit., p. 11.
L

Bitter, Op. Cit., p. 28.

”EHAPTER SﬁﬁEN;mw?ROGﬁAMﬁiNGQ hTéiiihé-fﬁe.Cdmputer“What.to Do
'Bitter, Op. Cit., p. 17. |

i{?; fzJane Jonas Srivastava, Computers (Thomas Y. Crowell, 1972) p. 15,

C Smith, Op. Cit., p. 12.

ESrivastava; Op. Cit., p. 17,
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APPENDIX I: Answer Key

CHAPTER ONE

Page 6

1. fingers

2. ten

3. =a. notches in sticks

b,
Page 10
1. They used letters as symbols for numbers.
2., They were easy to work with.
3. The Romans Zcouldn't do arithmetic.
4., Romzan numerals dont have place value.
Page 12
i. The Arabs
2., No. They got it from India. -
3. Arabic numerals are the symbols we use for writing.
4, + Add, - Subtract, x multiply, & divide.
5. They have  place value.
6. ten
7. base two.
CHAPTER TWO
Page 26
A. 1. eleven 6. sixteen
2. three 7. seventeen
3. seven 8. thirty-one
L. thirteen 9. twenty-seven
5. fifteen 10. twenty-five
B, 1. 1 6. 110
2, 10 7. 11 _
3. 1011 8. 1001
4, 1111 g, 10100
5. 10000 10, 11110

b. knots in strings
c. stones - :
We would probably have a base eight number system.
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Page 27

D = 100 H = 1000 N.= 1110 T = 10100
E = 101 I = 1001 0= 1111 U = 10101
F =110 J = 1010 P = 10000 V = 10110
Y = 11001 K = 1011 Q = 10001 W= 10111
Z = 11010 L = 1100 R = 10010 X = 11000
Page 28

The messages say,

n HELLO "

"WHAT IS YOUR NAME?"
“MY NAME IS "

Page 29

1. six

2. Computers only know the difference between on and off.
3. Any reasonable sentence.

4, Hard!

CHAPTER THREE

Page38

1. 361

2., ten

3. There were much fewer stones to carry around.

L, They “"carried" ten stones from the tens place to the hundreds
place.

Page 40

1. an abacus

2., China, Japan, and Russia

3. Carrying

4, You can do arithmetic any time any where without carrying
an abacus around.

Page 43 Pascal's Calculator Morland's Calculator

1. It shows the digits. 1. It was a digital calculator
2, digital with wheels.

3. wheels 2. It could add and subitract.
4. in windows above the wheels. 3, clockwise

5. in a car. It counts miles. counter-clockwise
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Page 45

1. It could add, subtract, multiply, divide, and find square roots.

2, five
3. modern digital computers

CHAPTER FOUR
Page 352
1. He wanted an engine that could compute numbers quickly and

easily.
2. cards with holes punched in them.

3. holes in the cards.

Page 54

-1, to count all the people living in the United States.

2. Hollerith used punched cards to give his machine instructions.
3. to process the Unifed States census in 1890.

Page 56

1. to help him solve problems in his research.
2. electricity
3. moving parts
4,

LA 00 o3 kN0 DY O

CHAPTER FIVE
Page 63

1., All the work was done by electricity. There were no moving parts.
2, ENIAC was big, and heavy. It used too much electricity.

3. Its vacuum tubes burned out often.
3.

1. Binary numbers work well with on and off.
2. to become faster.
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Page 66

1. The EDVAC could remember instructions.
2, a program '
3. first generation computers

Page 69

1. They used less electricity and gave off less heat.

2. Computers became smaller, less expensive, and faster.
3. Sometimes the wires broke off.

4. integrated circuits

5. one

1. About the size of a pencil eraser.
2., very small
i. It filled a large room and weighed 30 tons.

a penny
Page 73
1. spoken and written
translate

print
2, It will ask questions.
3. Their mistakes.

CHAPTER SIX
Page 79 . Types of Computers

1. main-frame, nini, micro

2. the government and the largest businesses.
3. input, CPU, arithmetic unit, memory, output
4,

Page 80 Input

at the computer terminal

the keyboard

a television

data

data + instructions

We type in information on the keyboard.

L I

B LAk

P
I3
ha
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Page 83 Central Processing Unit

. control unit

. The CPU changes input 1nto a form that the computer under-
stands.

3. a. collects the results

b. changes the results into a form you can understand.

¢. sends the results to the output.

N

Page 83 Arithmetic Unlt

The arithmetic unit does all the computer's calculatlons.'

1.
2., electric switches
3. on
off
L

. pulses of eleciricity

Page 88 DMemory

i, instructions, data, and results
2. instructions that tell the computer how to work.
3. permanent
permanent
erased
L, cassetes and floppy disks

Page 88 Output

1. on the output unit. on the CRT screen.
2., same
3. a television
4, answers or results
Page 90 CHAPTER SEVEN
input _ Page 96
CPU
memory 1. a list of instructions for the
Arithmetic unit computer.
output 2, Two
3. Nog because they are stored
permanentiy.
L, a programmer
5. data, instructions
Page 99

1. Dbug 2. The program doesn't tell the computer when to stop.

Page 102

;1; easier 2. binary 3. with electric pulses.
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APPENDIX II: Key to Crossword Exercises

_

CHAPTER ONE CHAPTER TWO CHAPTER THREE
Across - Across Across
1. Arabs 1. digit _ 1. advanced
2., invent 2. code £2. groove
3. symbol 3. Dbinary 3. rod
L, remember L. message 4, mechanical
5. ten . 5. ruler 5. root
6. computer : 6. wheel
7. subtract Down 7. process
8. multiply i, difference 8. 'square
g. abacus 2. twice
10. divide 3. double Down
11. count 4, experiment 1. mathematician
5. measure ' 2. bead
Down 3. device
1. Romans L, clockwise
2., sgystem 5. calculator
3. wvalue 6. carrying
4, Tase 7. frame
5, numeral
6. solution '
7. add | - CHAPTER SIX
8. be .
Across
. 1. CPU
CHAPTER FOUR CHAPTER FIVE 2. erase
3. brain
Across Across L. represent
1. Dprocess 1. mistakes 5. terminal
2. instructions 2, generation 6. type
3. Tformula 3. power 7. Store
4, punch L4, circuit 8. main
5. wire 5. “transistor 9. arithmetic
6. basic 6. tube :
7. card 7. Drograns Down
8. design 1. screen
Down 2. memory
Down 1. Tbinary 3. input
1. print 2., engineer L, result
2, research 3. wink 5. permanent
3. compute 4. integrated 6. keyboard
L, Tholes 5. instructions 7. unit )
5. switches 6. chip 8. mini
6. census 7. vacuum 9. data
10.micro

CHAPTER SZVEN

1., complicated 2. software 3. program L, bugs 5. hardwafe
6. binary 7. code _

Acrogs:

Down: 1. COBOL 2. pulse 3. programmer 4. FORTRAN 5. BASIC 6. job
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APPENDIX III:+ Suggested English Language Exercises

Passive Voice

In most sentences, the subject of the sentence dces some-

thing to the object.
SUBJECT —[VERB-#0BJECT

Example: Many people use the computer,

Sentences like the example are in the active wvoice.

The subject does the action.

-

In the example, the word "computer" comes last. Suppose

we want to put the words, "the computer" at the front of the

sentence. How can we do 1it?

1, First write the words, "The compﬁterm“

[The computers..]

2. Put in the werb "to be." It must be the correct form.

[The computer is ....}

3. Take the past participle of the verb "to use.”

present = use past = used pasf participle =

IThe computer is used ;;.JJ

b, Put in the preposition "by."

lThe computer is used by ....J

5. What comes next?

The computer is used by many people.

%*
s
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What if we said "computers" instead of "the computer."”

i, Put "computers" at the front of the sentence.

Computers...

2. Put in the verb "to be." 3Be carefull

Computers are...

The rest is the same as before. Can you write the whole

Bentence?

|Computers

Sometimes we only want to know what and when. We don't

care about who.
Example: Some one wrote this book in 1981.

What do you do if you want to put "+this book" at the front?

1., Put “this book" at the front.

IThis book...l

2. Put in verb "to be." Which form do you use? Past,

present, or future?

[This book was...l.

3., Take the past participle of the verb “"to write,"

present = write past = wrote past participle

This book was written...

written

N A A SR e e
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4, We don't care who wrote the book. So we don't put

in "by some one."

[This book was written.)(by some one)

5. Complete the sentence.

This book was written in 1981.]

Look at these sentences again.

ISUBJECH“*{VERBF——*EBJEGT OF PREPOSITION]

Computersiare used|by|many people -

--{(0BJECT OF PREPOSITION

SUBJECOT
' (by some one)

[ZRB

This book|was written |in 1981.

The subject doesn't do the action. Something else does

the action. Sentences like these are in the passive voice.

See 1f you can find the correct sentence in each group.

Put 2 mark beside the correct one.

Example: (z) Stones was used to count with.
X (b) Stones were used to count with.

(c) Stones were use to count with.
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EXERCISE ONE

Put a mark beside the correct sentencé in each group.

1,

5

(a)
(v)
(c)

(a)
(b)
(c)

(a)
(b)
(e)

(a)
(b)
{c)

(a)
(b}
(c)

The abacus is used by the Romans.
The abacus were used by the Romans.

The abacus was used by the Romans.

These -symbols 1is call Roman numerals.

These symbols was called Roman numerals.

These symbols are called Roman numerals.

Our number system were invented a thousand years ago.

Our number system was invented a thousand years ago.

Our number system is invented a thousand years ago.

Arabic numerals are used in many lands.

Arabic numerals was used in many lands.

is used in many lands.

Arabic numerals

They is based on the number ten.
They were based on the number ten.

They are based on the number ten.
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EXERCISE TWO

Now see if you can write sentences., Use the words that
are written for you.
Example: (stones)(use)(to count with)

Stones were used to count with.

1. (Our number system)(invent)(people in India)
2. (It)(not)(invent)(the Arabs)
3. (Arabic numerals)(use)}(many people)
L, (It)(call)(a base ten system) -

5. {(Base two){use)(computers)

EXERCISE THREE

Write three sentences about yourself using passive voice. i

1.

2.
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Comparatives

Ad jective |Comparative
This is a long pen. long. longer This pen is longer.

£good better

bad worse

many more

much more

some more

few less

little less

easy | easier

hard. harder
more

difficult] difficult

light | lighter

heavy heavier

A Roman and an Arab are talking about their number systems.

in the blanks. Use comparzstives from the list.

Roman numerals are to use than a bag of stones.

Paper is than a bag of stones.

Arithmetic is with Arabic numerals.

Arithmetic is with your systen.
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Comparatives

I ecan add with an abacus.,.

An abacus 1s than a pencil.

My system is than yours because

it has place value.

Lo
N (’5'_ .
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Verbal Expressions

stands for something
else. ‘

Ekpression Definition Example from text

- (Meaning) __ '
.Pht'in.order 10 organize- System,='putﬁing some-{ 1
' : thing ;Q-order, '
Come from is.a result of Our number system 1

comes from having

ten fingers.

Stand for to mean Symbol = something thalt 4

to subtract

away from another
number.

Keep'count to remember how People tied knots. 3
many to keep count.
Get from take from They got it from 7
India.
Take .away %o remove, To take one number 11

Fill in the blanké.

1,

The symbol "4t
2, Six _
3.
4. Our number syétem
5. She __ her ideas
6. The teacher ___

Some people kept stones in bags to

Use the above

The numbexr
(6 -

two equals four.

exXpressions.

- four.

u)

2

having

a book,

the chairs __

T LR T
Fe 3. . .

ten fingers.

before class,
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