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Computer k]teracy w1ll become 1ncreas1ngly impor tant to
ﬁour soc1ety as the far reach1ng 1mpact of computers is felt.
Old sK1lls will: become obsolete and indi?iduals wjll be
forced to perfor :at new levels as'repetitive tasksw
requirihg”low 1é§e1 sK1llsvwi}llbe taken over‘by cbmpﬂters$3r
or computer controlléd robots. .An 1ncreas1hg number of JObS
: Will.require‘direct interactive use of cqﬂputers on a: da1ly

basis. . v

o

Recent advances in m1croelectron1cs and computer
_technology have provided: computer access for perSonal use
The ava1lab1l1ty of. m1crocomputers has resulted in an

<,

: 1ncreased4demand for”computer l1teracy in our. educat1onal
. ., () S . ¢ .
‘1nst1tutlons. . T ; o ﬁ% . o

Curr1culum deve lopment and Jhe preparat1on of‘educatorSf
to teach computer literacy 1s laggtng beh1nd the handWare ‘
ava1lab1l1ty The Steer1ng Comm1ttee. struck by Alberta
Educat1on to make recommendat1ons for 1mplementat1on of

computer l1teracy in Alberta schools, has suggested that
computer l1teracy programS‘be ava1lable in jun1or high b
schools in September, 1984, To date,”no cburse of studies
has been developedﬁand tested to ass1st edJcators in meet1ng
this recommendat1onﬁ - ) | R "ﬁ

Th1s study has undertaken to develop and test a course
'Vof _studies wh1ch‘can be taught in option time blocKs in

B \iv
AL
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Jun1or hwgh schools an Alberta The alm was’ to prov1de a %

'course that 1s compatible\w1th the prov1nc1al gu1del1p§s 1n L

areas of. content hours of: 1nstruct1on and computer access,fﬁ

\w
and student/computer rat101' A descrrptwon of classrodm

' organlzat1on techn1ques and support matertals are 1ncladed

'along with the objectives for th1s study.‘ Problem areﬁp are .

S
1dent1f1ed and solut1ons put forward ‘~5ﬂ Rt

> e - R ._£§h3~;§" ;37“‘.
% stat1st1cal analy51s of the pretest %nd posttest f[f
results has 1nd1cated that the exper1mental groub had
s1gn1f1cantly h1gher scores on the posttest as compare w1th

thé control groupaall grade levels However, the return on.

4,

t1me and effort i vested is. cons1derably greater at the -

v &

grade e1ght and n1ne levels. 1nd1cat1ng thatmthe course of

q .

'studles developed is ‘more approprtate for these ggades than
i

LM

'for grade seven students, Add1t1onal comments are made¢
. the study regard1ng d1ff1cult1es encountered at the gtade °,3‘

“\seven level. W . . .
e . '

The f1nd1ngs are generally support1ve d? the ﬁ
recommendat1ons made by the Steer1ng Comm1tt;2 ’ Computer
l1teracy can be effect1vely implemented in lun1or hlgh
schools w1th f1fty hours of 1nstruct1on§ and computer .access

time using a student/computer ratio of three to one.
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A ma jor technologtcal breakthrough occurred in 1970
w1th the development of the mlcroprocessor 1ntegrated

‘w
circuit or computer on a chip". . This t1ny ch1p has

-revolut1on1zed the electron1cs and communlcatwons -,

industries. Computers and’ computer controlled devtces based
on the mtcrOprocessor ch1p are appearlng in. many segments OF
business and 1ndustry as well as in private homes.’
Repetitive tasKs requ1r1ng lower level skills are béing
performed by computers or computer controlled robots Few
segments of our soc1ety have escaped the impact of

.computerlzat1onv. S

Advances in mjcroélectronic technology‘have'resulted in
p entire lndustries being phased out while_new ihdﬂstries_ph;ii
have been born  The joblrequirements fonltﬁdlviduals -
employed in an evolv1ng marketplace have also changed

~ The mechan1cal ‘watch 1ndustry has been.v1rtually replaced by
’ m1croprocessor based dlgltal watches New video games based
on th15asame technology have become a new and rap1dly
expand1ng 1ndustry Eng1neers, arch1tects and scientists
now use computer s1mulat1ons to test the1r 1deas Offlce

. staff frequently find computers and word processors B

g replac1ng the typewr1ters and f1l1hg cab1nets they used to
h work with. Managers are frequently required to 1nteract )
dlrectly -with. computers in budgettlng, forecast1ng and

=

modell1ng to assist with managment dec1s1ons

N
S
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The introduction of the miorooomputer in 1975
effeftively expanded accegs to comput1ng beyond 1arge
‘companmes and -highly trained spec1al1sts Reductlons in.
‘size and cost. roup\ed w1th the deve]opment of h1gher level

~

1anguages have placed the power of compufers within rearh of

an aver increasing Qegment of our populat1on

S
+

The rate of change of this technology and its impact on

. id

. it . . “
.p wide rapge of segments of our society has resulted in the

need for change within educatinnal institutions.
Praviously’ only a few specialists were required by . large
corporations to operate their compufers and~uni;eréiiy L
courses prov1ded the preparation needed for these positions.
It is now bpvom1no 1ncrea$rnqu important "that- professional
people bus1ness managers, office staff and pr1vaté
1nd1v1duals havé an*underetandwng of the role that computers
play in their ]‘ves Formal educational 1nsflfw'10ns will
‘bp rhatgpd wlth the resp9n51b111ty for pPOV1dl"q fhe1r
graduates w1fh the Know]edge require-t te me-t the Oha1lenqe
resplting from changes brought aboot bt ’ﬂnacteof

coyitarg on society.

Cy
4 )

While the need feor systems ana]ysts and computer
programming spe~ialists will cont1nue, a need for another
Jevel of computer knowledge, .commonly referred to as
"compqterkliteracy" is emerging. The level of computer
literacy required by individuald will vary witn‘the role

they assume in sociefy‘,-However, a general,Knoﬁleége”ofjmm

-



to operate computers and their applications and implicatiens
in our society is becoming increasingly'%mpbriant to all

members of a highly techhica], information-based society.

.1t is this general level of computér 1iteraéy that the
pre-coylege educational institutions will be expected to
address. Thése institutions must accept the reéponsibilify
for preparing their graduates for'the role they are to
assume in society. Schools that continue fo.graduaté
studentszithouf’at least a general level of computer
literacy are not meeting their'responsibi]ity and can expect
pressure from the business sector, the pEfVété 'sector and
ultimate]y the government in the fqrm.of 3egislafion maKing
computer lfferacy a compulsory component of ﬂérmal
- education.

%

Statement of the Probjlem. o

The problem posed for this study is:
Can computer literacy be effectively taught in junior

high schobls in Alberta within existing option time blocks?

A number.of cansidarafTohs wefé taken into account in posing |
this pfoblem: . . | .
{. Computer literacy does not "logically belong” within
the domain of any existingvcoreﬁcurviculum but
rather encompasses all of them.

2. The insertion of committer literacy into a core

>,



subject curriculum would result in undééirable
redudiibns in content and/or ‘time for the existing
;{5ubjéct matter. N vv

3. While computer literacy is highly desirable for all
students, ik was felt that it shdujd not -be: imposed
on learners'at"fhe eibensé.of other educatioﬁal
experiences, but rather shoﬁld be offéﬁed as an
option at. the junior high school‘lgvei,

4. fhe use of option time blocks creates a minimum of
.disruptioh in school oFganizationf&nd pFéQidés
maximum flexibility in proviaing instructors for

| comp:ter literacy blésses-from a numbér of
departmeﬁtsAWifhih the school.
The uhderlying_éonéefn-in answering the question posed by
.the problem is the feaSibi]ify of effectively teachinél
cometer_literacy'within the existing organizational
strucfuré without detraéfingﬂfrom existing educational

experiences heing offered t~ junior high ~~hool students.

Hypothesis. . e . 'i

The course of studies developed for this study will
be taught to junior high school students as the treatment in
a pretest-posttest equivalent-group experimental.design to

tect the fd] 1'owing nl,l{l hypotheses:

14

1. There will be no signifigant difference in pretest
mean scores between the experimental and control groups.

4



‘2. Following the treatment of the_é&perimentél group,
there will be no significant difference between the mean.
of the equrimenta1-6r6ub'and‘the'control group when the

pretest and posttest_scorés'aré compared.

~

Significance of this Study

This study is significéﬁfvbecause, at t is;point in  *<

. time, no course of studies in computer-litetacy in junior

stddy L,;:\‘;///

will test such a course of studies. Development of a

high schools has been tested in Alberta and t

curriculuh for computer literacy in junior high schools is
under way at the provincial level so the findings of this
study will provide additional'informafion to support this

effort.

Scope of the Study.

1. This fs'tUdy.is limited in scope .to dealing with the
knowledge  required for computer 1ifera¢y; It is recognized
that skills and.attitudes also are importént to computer
litera{e;ihdividuals. KndW]edgg,was choseri as ‘the focus of
tsis gfudy in the‘bé]ief that it is the foundation on which

skills and attitudes canh be built. L

- Limitations.

1. Testing of the program was"lfmited by the lack of



junidr High schools with theﬁnecessary facilities and:
'fqvéiléble téachers who had sufficient computer literacy:
training to_eqab1e them to present fhé course'of'studies.
2. The selection of é@bjects'and instructors to
participate in this study Qés limited by the orgahizationa]
“structure of the junior high school in which the study was’

conducted.

Operational Definitions
¢ , ' A )
1. Computer literacy - is the Knowledge about computers
and their implication; for society that a layperson
needs to function effectively :as a productive member

of society.

2. Course_of Studies - The set of Objectives./content'
and strategies for'organization and teaching which

are appropriafe for: junior high students in Alberta.

3. Junior High Schools - Educational institutions which
accomodate~sfudent in grades seven, eight, and nine.
Student usually range in age from: twelve to fifteen

‘years.

4. Hardware - The electronic equipment associated with
computing including the computer, video display

screen, diskidﬁive. tape rechder, and printer.

5. Software - The proébamSior magnéticaTTy stored



operating instructions for use in cohputers.y

Courseware - Th prﬁntéd-and,audio-v13ual materials
associated with |the presentation of information
_about.CQmputer'1iteracy.

Computer - A high speed information'prdcéssing
device whiqh.ope atés'under_a'ﬁrepared-sét of

instructions'to'c lete a‘iask.
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Since the purpose of ihis'study was: to develop a course

of studies in Computer Literacy for jhniondhigh_school -

- students and eva]uate its effectiveness:‘aifeview of the'

literature was. under taken w:th the follow1ng concerns in

mind A?

1. The Justification for 1nc1uding Computer Literacy in

formal education “%2

2. Definitions of Computer théracy'

3. What should be included. in a Computer Literacy
course of studies ‘and how should it be presgnted in

"the schools? ..
B

4., What obstacles are likely to be encountered in
implementing Computer Liferacy courses in the

~schools?

Justification

Fifteen years ago, Michael (1968) was expressinguthe
view that cybernetics or the appiications of»computersvand
the associated automation was going’to have a very
significant impact:on society. While it was genehally
recognized that blue collar workers~were going to be
replaced on assémbly 11nesw he warned that many sgilled
"?white collar workers would find their Jobs changed or
: non- ex1stant Accountants wou]d be replaced by multipurpose

computers, Engineers and office-workers would find ma jor



changes in'the tasks that they would he»expeCted to -

carry out.: :The customary expectation of continutty from
school.to career wj11 need to be replaced by the expectatton
of .a cycle of traintng and work as the impact'of technoiogy
" changes the_workplace. Ignorance of;the.capabilities of “

" computers and their impact on society will 1ane the members

of society funCtiona11y illiterate.

Prior to the development of the 1ntegrated c1rcu1t or
*chip"” in the early nineteen sevent1es, very little had been

done to active]y.implement computer literacy in the schools.

Access to computers was 1imited because of

the size and
expense of cbmputer hardware The introdUCti “ﬂof the \
microcomputer or personal computer in 1975 made it poss1b1e
for a much 1arger segment of the populat1on to have access
to computers As a result the computer had an’ ‘increased
1mpact on oyr daily 11ves and educators were beg1nn1ng to

face 1ncreasﬁng pressure to prepare students for the changes'

that the computer would bring.

In the 11terature, there is general agreement that a
- computer literate populat1on is a des1rab1e goal for which

Ato str1ve Recent advances in m1croelectron1cs and computer‘

.*.technology has resulted 1n ‘ma jor changes in industry.:

R Dsborne (1979) predlcted that half of the Jobs that ex1st 1n

the ?ndustr1a1 wor id will be el1m1nated in the next twenty

S wayy

- five years and that the remaining Jobs w1ll requ1re new f~ﬁ”~

. ?~A -

sK1lls Ent1re 1ndustraes wall be cr1ppled or. w1ped out Jn N
EXERT ’W’-'H*‘l e "* . M‘W ‘ . "- R R TP g ¥ T B 4 T

TSR,
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10
théﬂﬁame manner that the fiechanical watch industry has been |
‘degtrQyéd-by 1¢w pribed-digitaf watches based on the. '
’ihﬁegfated circuit,,lfhe wd}Kforce of‘tomorPOW mdéf be i
'prébabed to contend with an increased rate of change. In |
a:presentétion‘on,learning in the eighties, FonSythé.and.

Hart (1980) stated that “the différence between the impact *
thét computers will have from that of other major S
technologies fs becauée the time’'scale of the%; introduction
on a massive scale is much less tﬁan'that of a human

genération" (pp.471-72). ' - Ce ‘

Statland ( 979) concurs that the rate of change in the
‘computer 1ndustry is such. that its impact on soc1ety is a
major challenge He . reports that : . i. o -

 In the 1970's it was estimated that one out of six
" men, women and children had their daily lives
e affected by the computer. This statistic should

‘change to one out of every two lives that will be
affected on a daily basis by 1984. (p.16)

 MQch of the ihéreasedifmpaét will be due to the fact
that we are shifting_from be%ng an jndustria]”society_to
being an information based society. The compﬁter,1uith its
ab1l1ty to handle massive amounts of i format1on vbry
rap1dly, is the driving force behind the change. Accord1ng
to Molnar (1978): |
Information has become a national commodity and a
national resource; it has altered the very nature -
of work. We, as a nation, have moved from being

predominantly an 1ndustr1al society to beang an -
informat1qn society. - In an 1nformat1on SO01ety
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a computer literate populace is as important as
energy and raw materials are to an industrial-
society. Computer 11teracy is .a prerequesite to
'effect1ve participation in an ipformation society .
and as much a social obl1gat1on as reading 11teracy

(pp.31-2):
€

Tﬁ%'importancé of a comquter lﬁterate populace was also

stressed by Luehrmann (1980). In his opiniontl ‘ !

. Computing plays such a crucial tole in everyday
1life and in the technological future of this
nation that the general public’s ignorance of
this subject constitutes a national crisis.

The ability to use computers-is as basic
and necessary to a person’s formal education as
reading, writing, and arithmetic. As jobs
become increasinly oriented toward the use of
information, soc1ety demands and rewards
individuals wi Know how to use 1nformat1on

' systems. (p 98

The‘reSponsibility for the social ebligation of

computer literacy will fan'to the. schools. Anderson (1980) '

feels that thls is 1og1cal since the ma jor respons1b1lty for
prepar1ng citizens to assume thelr ro]e in soc1ety res1des '

in the precollege educational 1nst1tutlons

The need for computer 1iteracy has been identtfied by
a number of authors and there is general agreement that
act1on should be take . 1mmedlately if educators are to
prepare the students of today for thelr role 1n a rap1d1y

Qhang1ng soc1ety
What jsrComputer Literacy?

While .there is a general conéensusbin the litera\rre

that comprerﬂ]iteracy §houlg_be'ggrt of the formal .

11
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education of all students, there is no such concensus on

what computer literacy is. Initially, computer literacy was f

understoodito mean a level of understanding which.would
- enable the individual to talkfabout computers. L1ttle or no
lexperience_working with computers was implied In a program
. of this type, students were exposed to mov1es and talks
about computers, tourked computer centers and dlscussed.how'
computer were used 1n4bus1ness, government, and sc1ence,
This level of understanding is now generally'regarQed as;
computeﬁ awareness. ﬂ .

These concepts of computer awareness are included tn"a-
a deffnttion of computer literacy but now'computer<1iteracy

generally. includes more direct involVement with computerSv

In d1cuss1ng the Computer L1teracy Project at MECC, Anderson;

- {(1980) states tHat: - - s

- .. : N @

The prOJect is based on the prem1se that. computer'
- literacy consists of a broad “understanding of the role of

computers in society as well as the- ab1l1ty to communicate
with them. (p 211)

e
»

» - .This statement about computer l\teracy does not ;f

te

cons1der what 1nvolvement the~learner is to have w1th the
computers. Brumbaugh (1980) was more
- specific. In his view: R ‘1 -

[N

" To be computer 11terate one must be able to def:ne,
demonstrate, and/or d1scuss

[ ) -

How computers are used
‘How computers do their- work
How computers are programmed

42



How to use a computer .
How computers’ affect our- soc1ety {(p.234)

“In dtcussing the findings of a‘surQey conducted by the '

Human Resources Research Organization, Wexler (1979) hotes

that computer l1teracy was def1ned as o o ~,r}

Understand1ng ‘the 1mpact of computers on soc1ety. how
‘computers work within. a d1sc1pl1ne and the actual
.programm1ng process . (p 42) . .

T

Due to rap1d advances Tn computer technology and . 1ts

app11cat1ons in our-.. soc1ety, any educat1ona1 program wh1ch

-

. prepares students for their evioving ro]e-Jh that society
‘mus t adapt'in response to these changes. change. Watt

.(1980), in disCussing-computer 1tteracy, states:

I th1nk of computer 11teracy as a cultural phenomenon
‘which includes.the full range of skills, Knowledge,
understanding, values and relationships necessary to
ﬁfunct1on effectively and comfortably as a citizen of
a computer based society. The computer literacy needs
of any individual will vary according to that person’s
“ particular involvement with computers, but the computer
~literacy reqU1rements for . the average person should
“expand dramatlca1ly in the next decade. (p 57) ’

Moursund (1981) bases h1s approach to computer llteracy
‘on the idea that computers w111 have a personal impact:- oh L
students .and that students w111 be self mot1vated to. become
computer literate because of the benef1ts derlyed from the

personal use of computers He conc]udes that.

° N T ' .

Computer literdcy is a funct1ona1 knowledge of :
computers and their effect on. students and on the rést
of our society. This knowledge should be at a level
compat1ble with other Knowledge and skills a student

. 1s acqu1r1ng at school It 1s a Knowledge based on

‘.
"3
TN
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understanding how computers can help us learn, how
computers can help us solve problems, what computer
Knowledge is essential’ to-a modern understanding of
other academic areas', what is included in the field
- of computer and information science, computers as
~entertainment “and what role computers will play in
our changing world. This apprdach to computer
- literacy changes easily as computers become more
-~ readily available and ‘easier to use, as we learn
~ more about computers. and integrate this knowledge
- into the curriculum and as the use of computers
become more commonplace in homes, bus1ness.
government and schools (p 21)

R The Computer L1teracy Report and Reconmendahons
(1982) subm1tted to Alberta Educatlon alsa recogn1zed that

computer 11teracy will cont1nue to evolve and states that:

A definition of: computer literacy should remain
flexible and dynamic as the specific sKills,
knowledge and values required to be computer.
literate wi.ll vary with time and with the student’'s
level of. computer expertise. (p.1)

What. Constitutes a Computer Literacy Program of Studies?
Deepite'tme fact that computer ]tteracy lacks a clear-
cut definition, there is general agreement on many  M
~_camponents that should be 1nc]uded The most~contehtious
1ssue is how much, if any, programm1ng should be 1nc]uded
Gawronsk1 (1981) 1dent1f1es \hemes that should be

.1ncluded in a computer 11teracy course including:

1. What a computer can and cannot do
2. What a program can and cannot do
3. How to program

Students must acquire sk1lls in 1dent1fy1ng and
. evaluating the .advantages and disadvantages of .- '
.us1ng computers for selected appl1cat1ons Not >

5




- e 15
. -, " . . \,\X \ . . -

,al1 problems are best. so}ved by a computer (p 613)

. R .

o Th1s descrlption makes no mentlon of the 1nfluence of =
computers on society. The prev1ouslyumentwoned def1n\tlon
fof computer 11teracy by Brumbach (1980) 1nc1udes how ..
computers are programmed as we1l as how they effect our
\‘soc1ety but goes ‘on the raise the issue. of whether the
wr1t1ng of programs should be a requ1rement He does A
suggest that 1earners should know how computers are

programmed and stresses-that, at the very 1east “hands-on"

experience in usfng computers~shou1d‘be a’reqq1rement.

dohnson (1980) proposed a program which - 1ncluded the
prev1ously ment1oned ‘topics but pTéced more emphas1s on the
.advances of techno]ogy, social 1mp11catlons and fyturtstics
incloding trends in artificial 1ntell1gence and_robotics.
Her recommendat1ons for 2. computer 11teracy course tnc]ude:
No course prerequ1s1te, Tow- levet'technicalp'
introductory computer concepts, three-fourths of

content on nonprogramm1ng materials and one-fourth

ion _computer programming .- only if a computer is
‘available. (p. 20) -

A rather deta1?:d set of recommendat1ons for the : ‘?ﬁf;
content of computer l1teracy was presented by dohnson,
Anderson, ‘Hansen and Klassen (13980). The“top1cs and
: obJect1ves were grouped under the- head1ngs of Hardware.

Programming and Algor1thms. Software and Data process1ng,

Applications, Impact, and Attitudes, Values.__,___an_d_.‘Nvl_ot.l,y,a‘g‘n_o_n.._ -
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The authors recogniié.fhat the coverage'o‘ the full scope of o
what has beenboytﬁined is not feasible within any single
cqurSe and thus it is intended as a‘gﬁide]ine for a long-
term prbgram. They see éducafors selecting areas and .
act1v1t1es that are appropriate for the present situation

wh1le Keeping 1n'm1nd the overall objoctwves SO thaf the

range of topics can be covered.in the student’s elementaryv

4

and secondary education.

.

In A]berta the content, goals and objectives proposed
in the Computer L1tevacy Report and Recommendat1ons (1°99)
suggqst that the juninr high school course 1nc]udp thn

fellowing topics:

Tgpic 1: What is a éomputer

Topic 2: How to Operate a Computer

Topic 3: Computer Programming

Topic 4: Computer Uses in Society : ‘ .
Topic 5 How Compiiters Affect Society. (p.5) )

The rerort recommends that the program shéﬁ:d
concentrate an Topic 3 to develop a working knowledge of
computers. The allncatinn of time will varyv derending on

the previoué evprsure that students hav? had to computers

As the Flementary computer literacy uhit is impleﬁented to
covér the content of Topics 1. and 2, it is éuggested that
s1xty to e1ghty percent of the time be spent on Top1c 3 w1th
about one thvrd of the course time involving "hands-on”
activities:. To.aphieve this level o{\gomputer access time;.“
the report recommends a ratio of one computer for every

three students.



»

1Whi1e this amount of time spent on computer
progaramming is-considerable, there is strdng'supporf for
the inclusion of programming skills in computer 1iteracy.
As, K1itzner (1981\ sees it; programming is:
Probably the best way to apprec1ate how dumb’ and
and how smart these mach1nes are, to appreciate

how detailed ad 9rec1se instructions- have to be,

?nd to see how errors can creep into. the process.
p.64) ‘

Further support is lent to the inclusion of programming

in computer literady by Gawroanski (1981) in his statement

that

A-computer-literate.individual should know how to
write an original program. The computer is a
problem-solving too]l and writing computer programs
utilizes problem solv1ng ah11\t1es (p.614)

Moursund( 1981) is supportive of including programming
and problem solving as part of his appréach to computer
literacy., Being able to write and use programs will add to
the personal benefit that the indi.idual will derive from.
being computer literate. However . he expands the definition
of computer programming to include learning to use sp;cial

\ _

purpose. programs like word processing and statistical

. =

c e

analysijs. He contends ‘that 1earn1ng to use a spécaal o

purpose languaqe applies all the same principles as learn1ng

a'general purpose language like BASIC or Pascal and the user

is clearly directing the system.

{ )

-a. .,.--x" e

"TIn h1s op1n16n, thébe-is-d trend to the production of
e . Ce ." B
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speCIal purpose software systems for 1nformat1on ‘handling
and that learn1ng to use them effect1vely is comparable in

difficulty to learn1ng a programming language. In

concluding, he states that:

LA

Including the use of information retrieval, word
processing, statistics and other appl1cat1on systems
in our definition of programming greatly broadens
the scope of what it means to learn to program.
Learn1ng to use applications systems is a rapidly
growing part of computer programming; it will
eventually become the dominant part. A1l students '
can learn to use applications systems, and this is
?n es?ent1al part of becomm1ng computer literate.
p.15 : . , e

In short, a meaningful course of studies in computer
1iteracy must tontinue to evolve in.response to changes in
computers, the software available and the growing under-

)y :

, s _
standing of their applications in society.

Content_and Presentation of Computer Literacy

While a pumber of possible methods of presentation have
been suggested. the final choice will be determined by the

facilities and teaching materials available. e
AL A

ca . P -~ s e e L

- A summanry of some poss1ble methods of, 1mplementat1on_.f“".—uw

-4.“". e e e -

Tlt1s presented Syvklltéée} (1981) “One- method wbuld be to set"1 € o
up the computer as the 1nstructor - For th1s:method'to be ;

veffect1veh good;qual1ﬁy;sof§warevmusi'pe*evellable_ahd
sufficient hardware to allow each student reasonable

computer access time.

A second alternative is to use the more traditional



approach using teachers, texts, pencil and paper. According

to Klitzner (1981), this is the«hethod'favored by Luehrmann
since print based matebia]s are straightforward and learners
A .

know who is in charge when they sit down at the computer.

A mix of the first tWo me thods would be the method that
K1itzner says would be favored by Moursund and Billings.
In this_method,.there would be a balance of computer.
instruction, print based instruction and feacher d{rected,,
Alessons. The method employed would be de;ermined by the
topic being covered as well as the ava11ab1e facility. If.
is doubfful that, in the near future, Jun1or high schools

will have sufficient hardware to use exclusively computer

based instruction even with good software available.

Leong (1975) investigated threé approaches to'teacpfhg

computer programmming to junior high school.students. These

methods included batchvprocessing'usingcpunched cards.which = ..

. were processed outside class timei ap interactive approach

in which students were’ work1ng on term1na]s dur1ng class, o

18

S e

--and- a s1mu1at+on approach w:th no COmputer~access sIn- the-. . . -

— . -

s1mulatxon method students learned to "act out” the

" ~éxecution Gf programs- in-class via "conceptual computers”.. .

The results of a progrann1ng skills test and
' quest1ona1re 1nd1cated that there was no swgn1f1cant

difference in the level of programmlng skills atta1ned with

"~ the thiee tea6h1ng methods Ih&re was avno¢1ceable . fq:‘f'

“
N

difference, however, in the 1nterest-]eve1. The .author



"reported a sustained higher interest level when the tearner

had an opportunity to interact with the cohputeﬁldibectly'

via a terminal.

t

In one of the few references to functioning with
limited hardﬁare and.1ar§e classes, Piele (19791‘discussed

assigning two students to one maChine.y,He stated that:

The original purpose for doubling up was to provide
more computer time each week. But it turned out to be
valuable for a@ completely different reason -
cooperation. The students helped each other figure out
the effect of. each new command. .... The computer was
the focus and-facilitator for cooperative problem
solving. {(p.133)

Obstacles to Implementing Computer Literacy in Schools.

According tQ-Moursundb(1979), Barriers to progress in
__'makingvfﬁéthCtibnal usévof computers can be dinded-ihto
: ,two‘ﬁatégordes,.ln one“he:pjgcgs the shortage of
vEfﬁéééﬁége}gé;%iéféfa%d'C6Uﬁ§éWdre:’the"ofﬁer'ﬁanudes 1ack of
" ‘knowledge 6f §éhéu£§fs,ph_ﬁhe:pagx'éf'ihgjyiQUal”teachers
and school administrators.  He contends that the'latfér-

P . T T R

.7 s the major &nd continuing bottleneck. Without
... - .knowledgeable teachers. and supportive administrators,
progress will be painfully: slow. - With them, progress

is rapid, even in light of inadequate hardware,
software  and courseware. (p.39)

This point of view is supported by Stevens (1980). In
- - summar fzing,a survey .of:Nebraska educators-in all subject
ﬁahxéfeaé;hf%euéhihgf EObﬁd fhéiuﬁhfie égéﬁféevénty péhbént of

e e e e B
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‘the teachers surQeyed were supportive of the concept that
high school-studentS'should be able*to‘demonstrate an
understand1ng of computers and thetr role in soc1ety over
ninety percent 1nd1cated that they d1d not feel qual1f1ed to
teach computer 11teracy He also found that the att1tudes

of teachers presented an obstacle to the implementation of

¢

computers because they fe]t threatened by a loss of security
and classroom‘authority Therefore~a.compUter literacy'
component in teacher preparat1on was deemed to be a first

step in 1mplement1ng computer 11teracy
=
Summar1z1ng factors that will effect the rate of

adoption’ of computers in education, So]ntseff (1981)

stated:

1) Computers have to be perceived to offer advantages
.over the traditional manner of perform1ng a given task;
2) the use of computers has to be seen .to be no more
complicated than that of traditional tools; 3)
computers have to be easily accessible so that

. prospective users can experiment with them; 4) the use
of computers has to be easily observable by persons
contemplating their use; 5) the values, experiences,
and needs of teachers and administrators should be .

"in tune" with the 1ntegrat1on of computers into the

system. (p.100)

fAccording‘to Luehrmann (1980), four specific needs have

to be met before computer literacy can be achieved:

adequate and appropr1ate equ1pment in every
secondary school - ~
. an available ,, usable curr1cu1um with materials
~ for. students and teachers
. o@e or more teachers in each school trained in
teaching computer use
unity, political, and f1nancial support for :
schoot-based programs. (p. 98) ' ‘

g T

N
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He contends that all of these needs can be. readily met if
society decides that computer 11teracy is ‘a- high pr1or1ty

in our educat1on system.

.Summary, ¥

In the foreseeable future, the definition: of computer
‘l1teracy will continue to evolve A number of factors will

[~

. be respons1ble for these changes:

1. Further advances wii] be.made in computer technology
SO that equ1pment will be more ava11albe and easier
to use.

2" Software'and'courseware will imbroveq maktng it
feasible to offer“improved courses. to Ihe students.
3. Studehts will become more sophisttcated in their

knowledge of computers . | |

4. Teachers w1§1 become more Know]edgeable about

computers and how they can be used in educat1on asj

both a teaching tool and‘an object of study.

The course of studies will reflect an awareness of
whatQCOmputers are and hOW'to_operate them, a.knowiedge of
the elements of computer programming, and an understanding
of the impact of‘compUtershon society. Considerable
deveiopmentat worktwill.be.needed to identify effeCtive and
eff1c1ent method of ach1ev1ng the goals. of compuber titeracy
within the 11m1tat1ons.mmposed by budgets,:fac111t1es,

[EaS R Y Ve

avaxTab1e mater1als.‘and the expert1se of educators

- e
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The rate of adoption'df COmpUters in’educattOn w111 in5 ‘,_;u.
vtfall llkllhood be determined‘by pressures brought to bear |

Afrom a grass roots demand that student aqu1re computer

‘T11teracy in schecl., LeglslatTOn in response “to this demand’:’f:;;r-

’:fmay make computer lrteracy compulsory and thus force local.ﬁzz

the1r spending praorxtles.,fﬂmf;QS":'

Preparation%of teachers to present this program will

.-of necess1ty be a shared reSpbn51b¥11ty,r Jhe 1nd1undua]o¢_,o_;,_;

3 e e o . w

rteacher must take the 1n1t1at1ve to becode aware of
"1computers 1kkeducat1on InServ1ces courses offered by i
school boards and‘educat1onal 1nst1tut1ons w11] be necessary
to upgrade the skills of teachers presently worK1ng “in theo
system and teacher training institutions w11l be respons1ble
.for deve]op1ng and del1ver1ng adequate tra1n1ng for the

teachers of the future.

A

The preparation and evaluation of courseware'wilt, _h
present-a challenge to educators'especially‘in 1ight of the
evogvihd‘naturélof compUter literaCy Inc1v1dual teachers ;
will prepare some of the_needed_mater1als but, for the most
part, will taCK the time, the expertise and the resources to
develop materiaJS’quickly enough to meet the demand
‘Support from governments, publ1sh1ng hbuses, computer

bcompan1es and local school Jur1sd1ct$ons w1l] be necessary

i’ ? e ,~ - ..'.'.' b o w

‘lrm. . [ . LT
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‘\\ggHAPTER 111

, The 11terature cIear]y 1nd1cates that a computer 4
111terate populatlon is des1rab1e and that the respons1b111ty.
for present1ng th1s knowledge w11] be ass1gned to formal |
educat1onal 1nst1t1ut1ons If pub11c schoo] systems are to
. meet th1s chal]enge, then teachers-w111 of necess1ty become

computer 11terate anhd courseware must be prepared to enable

' them to‘lmplement meaningful computer literacy programs.

Th1s chapter wi!] summar1ze the development

Q

?-lwmplementatwon and eva1uat1on of a computer 11teracy programd:f't

2 Cof stud1es for Jun1or h1gh school students -

- The. first task was to gather thfcrmation‘ahdvjdeas:as_ih_;
to what should be‘included ih‘a,Computer literacy,prodramtd'
and hbudit might be imp lemented hithin-ah-existing school
program. The 11terature indicated a d1vers1ty of op1n1on on
:'what computer 11teracy is and what shoUld be 1ncluded 1n a

"program of studies wh1ch wou 1d result in computer 11terate o
c1t1zens. Very ]1ttle has been wr1tten on the actual -
administrattonfof a program to provide classroom teachers .
with strategies for achievthg the objectives set out for the

course of studies.
=€ ,

fA‘syhthesis of the material gathered resulted. in a
‘ifprel1m1nary out11ne w1th obJed§1ves being stated and tr1al

';ﬁlstrateg1es set out The orlgjnal empha51s was on a

ti'"hands ‘on’ approach to learn1ng about computers and how

. » Ce e
- e . e . _. P . R R -«
- . d . . . .




they can be programmed As thfsfapproach is highly
mot1vat1ng, dnrect use of the. computer should remaln an‘;d

1ntegral part of any program of stUd1es 1n computer_“

literacy. - _ l

Developmental Phase
| The course ‘of studies was developed with grade nine
students over a per1od of twa years w1th format1ve

evaluat1on beang undertaken at var1ous stages ) A cont1nual

v‘,‘, '«,.,,,’--\

' changes to beth- the content and del1very method were made as

-

the need for such changes was 1dent1f1ed 0r1g1nally, th_'”

' content was almost exolus1vely computer programmqng and

conta1ned more mater1al thap ‘the students could learn in the '

trme ava1lable.v .The . amount of programm1ng was reduced and
other areas of computer l1teracy were added after the first-
semester and the program - was presented again. This process

was repeated for three semesters.
- Lt Y '.I, T

THe course of studles was presented to students 1n a

e

25,

R BRI

th1rty~f1ve hour t1me block as-an opt1on 1n a Jun1or h1gh-,3 S

school. in Calgary vThe partlcipants were’ twelve grade nine
students who had expressed an 1nterest in learn1ng about
-computers. The ava1lable equ1pment 1ncluded two Apple 11
Plus computers. one/d1sk dr1ve one tape recorder, two v1deo
d1splay screens and one printer It was set up in a small
classroom complete with blachoard overhead projector and

r.screen» Th1s room was des1gnated as a computer laboratory
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'so the equtpment cdutd”bé ]éftfset up.

[

P .

A number of dﬂff1cu1t1es were 1dent1f}ed and addressed -

. o
i 0“ B - P

_*.durang this ftrst optTOQ " ..Z.”f ldm %“ . ke

- 2 »
Om -

T. There was a shortage of support-mater1al thCh could

; be used w1th the program ManuaTs were ‘too- technlcal or .

3

organ1zed 1n such a way that they were d1ff1cu1t for

students to use.

“

e

2 W1th a rat1o,of stx-students to-ene computer

a"_,n.-

Yo ae e

students had dtff1cu1ty getttng suff1c1ent computer access

time. S : .'-'_p S

' L

~

3 The Computer t1me Aocated to students?Wasjhoti'“"

be1ng used efflc1ent1y

v

Tofalleuiate'the first~problem printed'materials:were.
purchased as. they were identified and add1t1ona] mater1als
were authored Audio-visual mater1als were obtatned to:

further support “the concepts betng presented These

PAF SR LN

matertals are 1ncTuded Jn AppendTX"D"‘

B

B ".'~-. -
P RS NG @

Extra cOmputer t1me'before school at noon hour and

after school was al]ocated to maKe it poss1b1e for students 2

to complete assngned tasks. These superv1sed time. blocKs

were used very heav11y throughout the program

Two factors Were 1dentif1ed as contr1but1ng to the

»

probtem.of 1neff1ctent use of computer t1me Students ‘

tended to author programs directly -on the computer and an f#ﬁ“

e b
R ’
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excessive amount: of t1ﬂe was spent rev1STng poorly planned

programs ‘The solutlonsto th1s problem was to have students

- v
'u B

'*wrtte out al1 programs and“have them cheéked by the

"o -

1nstructgr befqre they were ass1gned=computer'access_ttmer‘{

R y . . . . -
Il R - :

~ i P -

The second factor contr1but1ng “to 1neff1c1ent use of
computer time was the lack of Keyboard1ng sk1lls Students
were unfam1l1ar w1th a Keyboard and had dlfflculty locat1ng

,'the keys requ1red ‘to commumneate w1th the computer Bus1ness R

A e
) -

Educators in the high schools were expresstng coneerns ° that

- some of the habits picked up by students on the computer

e A

Keyboard Were making 1t d1ff1cult for them to succeed in R
typing classes : To address these concerns, a Keyboard1ng
component was added to the program The prﬂmary focus was

'to 1ntroduce “touch typvng techn1ques 1ncludrng proper '

t(posture, f1nger placement and Keystrok1ng The 1ntent was

.to_1ntroduce Keyboardwng in. such & manner that the habjts . ; .
learned were. support1ve of the h1gh school programs . wh1le -at
;fhe same time. havrng students become fam1tnar thh.key t';f::#i~J§7

5:Placement on the Keyboard | sf*‘ W‘gﬂ_ S ::g-*<‘~7@-'

{

An assessment of the program‘oﬁ stud1es was undertaken C e ibil
,at the end of each semester. A This assesment 1ncluded both a
formal wr1tten test and an 1nformal d1scuss1on of the e s
strengths and weaKnesses of the program Ihe written

.evaluat1on 1nd1cated a. need to place mone emphas1s on some

-ﬂtoptcs ;and - to made modif1cat1ons to others where concepts

~ .

had not beer grasped, The 1nformal d1scu3510ns 1nd1cated T
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that genera\]y, students hadAenJoyed fhe course but felt
that they needed as much computeg access t1me as poss1b1e to
.'ga1n max1mum ben1f1t from the progpam 1‘hey*fe]t that,the
;uextra t1me outside regu]ar class time was essent1a] A
v,ﬁumber of students suggested bhat they d1d not fekl the

program was v1able w1thout the allocation of\extra t1me
™.

- outside of regular school time. =~ - ‘ \\\k;\ ,

wThe_ReviSed Program of Studies.

5

A final revision of the course of stud1es was
) v
undertaken prior to a f1nal presentatTOn and evaluat1on

'for this study. -The release of the Computer Literacy
1Report and Recommendat1ons submitted to Alberta Educat1on
?bY*?heQQQWPBteﬁwklt§"§¢¥ Steer1nngommJtSee 1nf1uenced -

v grew SN

the. course of studies in thattmjnorvreorganlzat1on.of.thefr

4

materials was under taken to provtde compatibility with

-+ -their’ recommended format: ‘The reviséd scape and .sequence

. of the course of studies i§ cutlimed in the objectives™ ~ " '

- presented'in Appendix,A.

N - . e . . . -
. - . - : - e e i 1,_.4._;* T L oA

- Changes in content were m1nor compared w1th the'
] ’restructur1ng that was undertaken in areas of adm1n1strat10n
,;and del1very | The pr1or1ty was to ‘make most effect1ve use
;L{ of 11m1ted computer hardware to prov1de students w1th as

I'muoh mean1ngfu1,“hands on ;t1me as poss1b1e.

Ehe delxvery methods used 1ncluded ]arge group

' 4presentat1ons, two group rotatlon and three group- rotatlon



' presented The fo]low1ng pattern

’course of studies.

‘ The choice of method depended on “th mater1al be1hg

as used in present1ng the

The introductory sessions wefe large group
presentations where an overview of the program was given,s

expectations were outlined and students were paired up in

class periods. e

began an introduction to computefs - The 1n tructor worked

n

Four and Five from the out11ne of ob3ect1ves Pr1nt

PR

mater1a1 v1deo tapes and- sound fllmstrxps‘were\used.by fh1s

- 'y

group to seek out 1nformat1on requ1red to compléte assigned o

-

tasks - ' ' .'Q“f";f B R

"

The -two groups'aitenneted éssiénﬁents affer two”cjase

periods. This rotation was continued until the instructor

‘felt that the students were able to function independdnt 1y

'using typing manuals to reinforce the keyboarding skills.

L

. For grade nine students, - this point was reached after about

eight class periods. Younger studentsegenerally required

one or two extra periods. ' -

A three group rotation was implemented at this point.

29
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The group éctgvities for this rotation included keyboarding,
computer access and theory. The Keyboarding group continued
to practise on phe_typewrité%s with minimum supervision.

Tﬁe theory group was introducea to the material in Topics
Two and Three frdm_the outline of objective fhrough lecture/
demongtration sessjons. Studgnfs were ihtfoduced to the
Apple computer and s'own how to load and run ‘programs,
in}fialize their owpe di~! = and begin to write their own

progr ams .

. The computer access gréup_used their class time to
become familiar with the comp'iter through a “"hands-on"’
*approacﬁf Students deve‘bped skilles in ysing system
commands 1ike LOAD, RUN, SAVF and L1ST. In addition, they
used this time to enter, run and ~~'nq programs they had

wr itten in the theory =essions

The groups were reotated after tws classes At the same
station vith the order of rotation befng from thewgy to
remputer nocess o leyvhoarding. This three group rotation
continged vnt{l tha i~yhoarding group had ~overed the
alphabetic K-“Y”":""""‘ No futher ~laece time for Keyb-nar di 9
was assigned -t studen' e werg ane onael to practise o

maintagin gkill le rte

The class was reorganized to 2 twe qQoup rotation when
keyboarding was discontinued. The grrime alternated between
theory and comput®r acr e after ‘wo ~lass periods. This

>

p"'fcrn of rotaticn wae mtinved fro tha halanca f the

30
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semester.
It was now necessary to ass1gn computer access time

othey‘than regular claés time so that students could

complete assigned tasks. Each student was assigned two time

‘.hslots of approximately forty-five mﬁnutes per week. Where

conflicts occurred with other school activities, adjustments

were made Students were also encouraged to come in whenever'

the computer laboratory was open to use the typewr1ters

"During class time there were students in the computer
access group who dtd not have machine access. This was
handled in a number of ways. Computer time was assigned
first to those& who had their programs written ready fd:
entry and all written assignments;completed. Thosg not
meeting these criteria were expected to complete these
tasks. If all groups were prepared the computer'time was
was shared and waiting time was used for Keyboarding,
viewing audio-visual materials relating to the current
topic, o sitting in on fne lorrtiyre ae a roviaw nf the

concepts just covered.
p"ogr'a',F"r‘-“"“-"'\" I ETa | FV?]Uatin

At the end ~f the third semester of evaluation and
revision, it was felt that the course of studies was

developed to the point that a formal evalution coﬁlqube
P

undertaken. Student demand for the program was’fly

¢

rap1d1y ' Support from administration and staff for .an

pvpans1on oF the.,pr"ow ithm the school was evident.
. - "

o e ¥
. , .
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. In order to expand the program, it was necessary to
) obta1n more hardware and prepare staff members to present
the program Two more computers with. d1sk drives and v1deo

monﬁtors were purchased and one.large television screen to

be* used for g?oap dem@nstnai1oms wae obta1ned

An 1nserv1ce pnogram was offered within the school and
fourteen staff members from V1ncent Massey dunlor H1gh
School enro)led. The program consisted of th1rty hours of
instr0ction.and computer acoess time. It was presented to
the staff two evening a week for two hours per session. .The
material presented to the teachers was‘primarjly the same
as that offered to the students. Based on the assuhption

that students and teachers were starting on the same level

in computer literacy it was‘thought'that‘workjng through the -

program would help teachers identify potential problem areas’

within the course of studies.

Teachers found that they alsd needed extra comouter
acces< time to reinforce concepts and complete a-;:eignm*
tasks They were encouraded to take computers home o
arrange their time to use the computers during fthe day when
the machines they were nnt required for student use The
participants were enthusiastic and often expanded on
assignments that.were given to reinforce the'basic concepts

As with the students, it was noted that teachers with ne
prev1ous typwng exper1ence requ1red cons1derably more

Pomputer access time to complefr ass1cned tasks

2
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Formal Evaluation Of the CoUree Qf~Studie$.

The following considerations influenced the formal

'evalgatiqn of the course of studies:

| | 1. The need to fit into the existing structure of

"V1ncent ‘Masgey dun1or High : s s T
2. The availability of instructors who were interested

in teach1ng the program and who had taken the inservice

course offered | ) | o

3. The number of students to be enrolled and the

selection of these students

In order to offer the course of studies with a minimum
- of disruption to the school, the program was presented in
‘option time blocks. The sehool was operating on a six day
cycle With time blocks of forty—tWo minutes. The Computer
Literacy Options were offered as semestered options with the
class meeting three tinmes in a six day cycle. With | |
thirty-five hours of elass time plus the additional assigned
time, the students received approximately fifty hours which

is the time recommended by the provincial guidelines.

Instructors were selected on the basis of expressed
interest and the1r ava11ab11ty to teach in the opt1on time"
blockégas determined by the master timetable of teaching
. assignments. Four idstructors were assigned to teadh'_JL
eomputer iiieracy options for this study. The author iaught
one grade nine optiem. a Science teacher teught one grade

~eight and one grade nine option, a Social Studies teacher

33
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taught a grade eight option and a Mathematics teacher taught” .

the grade seven option.

There were twelve students assigned tb_each-of the five
options so that the recommended student/computer ratio of  *
~ . three ‘td bhéjcbu1d"5é.mét;' The aéciéibhffo.bfféﬁkﬂwéw-:--4;'55>w'
_options.in grade eight and nine and only one in grade seven

was dictated by the constraints emposed by the .

organizatibngl sifuctdré of the school.

The selection of students to participate in the study.
was, of necessity, based on their interest in,}akihg part
since it was an option time block and they were free to“
Ehoose from a wide range of obtjons. In a]].pases,theloplion.

“was over-subscribed and a selection process was carried out.

The applicants for each class Were']iétéd and assigned
consecutive numbers.- The computen,rahdom number generator e
was used to generate a series of numbers from one to the
maximum number of app?icants. Thé first twelve students
who had their number come up were included in the
experimental group and the next twelve‘became the control
group with the understanding that they would form the class
for the second sehésterﬁ Initiaﬁly, there'were one hundred
and twenty participahts in the study but attrition had
reduced‘this number to one huﬁared and twelve by the end of

the study.

The experiméntal design chéseh'for the evaluation



*'of th1s study was the pretest posttest equ1va1ent group :

P
o
"

des1gn Each class cons1@ted of an equal number of random]y.: ~

selected. student who ‘had expressed an 1nterest 1n the
course. A pretest was. . adm1nlstered to each member of the
~eXperg@engal an cogtroiwgroqpstat the*begtnnxhg df the

semester. _The oontro] group rece1ved no treatment while the

eXperimental group were presented the course of studies. At -

L 3 o
DL s

the conclusion of.thefsemester.la;posttestnwas1adm$nlstened~ -

i3

to the participants in both the experimental and control

mgroups.

: equivalent, the fo]Tow1ng procedure was carr1ed out A-banku"'

In an attempt to insure that the tests were va11d and

.‘ L

of proposed test quest1ons was. prepared by the ‘instructional

team. A copy of the obJect1ves of the course of stud1es '

along w1th correSpond1ng test quest1on5»was,forwarded to
three professionalfeducators.: They were asked to assess = -
each question_for~va1idity.. The,evaluators chosen included
an elementary'teacher who was inuolved in deve]oping and
present1ng computer 11teracy inservice courses, a junior

high teacher who was teach1ng computer l1teracy and a

~consultant to a computer literacy progect being conducted in

elementary schools by the Calgary Board of,Educat1on.

Based on the feedback received from these people, a

final test item bank was prepared. Test items were

arbitrarily assigned_to pretest-and posttest until tw0'tests

‘were prepared that were worth onethndred‘marks each. In

o~
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: manyfcases; theesame:duestions'aobear‘bn_bdfﬁ teSts""'--v .

Because of the procedUre used and the expertisemgj/the

evaluators, the two tests are deemed to be va11d and

uequ1ya1entﬁ

v A we

ETRR Jheﬁcourse*ofostudaes was presented to the*optton» c e

- -, -

classes in a manner similar to that used the preceding

semestér (as described earlier). While group structuring

“ and order of preséntation -wére- suggestedh_ he - ST -

[ T : v~
-~

profess1ona11sm of the 1nstructors was’ recognfzed and they

~ L

were encouraged to ta1lor the1r de}1very to thearﬁxeach1ng

PR . . ".~ ’_‘:Q '»-:'-. - .

: styles a6 . ea e

"o

- e et - . .
ey | 25 T A s s,

. . o - .
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In all cases).Keyboardﬁng“techniduestere‘presentedfand“m
qmemahasuzed early in. the, course.. Students were encouraged to
use eight f1nger "touch typ1ngylt;chn:guesfthroughout A;H-‘i oo
students became familiar with- the KeybOard less class ttme
‘ was Speniﬂon keyboard1ng ~It'was noted that the grade seven_

, -\.

studentd’generally requ1ned more keyboard1ng t1me to reach -

E 2NN N

- the same proficiency as ‘the odder students.

-~ 'Varying degrees ofkfrustration were expressed by
instructors and students in the early stages of the course
as the result of the,multiple activity .grouping.. Students
were having to wait for the 1nstructor to finish- wath o .
another group before they could obta1n the ass1stance they i .;
requ1red. The effect1veness of the multiple actlvlty L |
" grouping is debendent an the‘cooperation of the-students.and -

their willingness to work independently or accept assistance



-75 as rout1nes and expectat1ons were be1ng establ1shed

S

matur1ty level of the grade n1ne students resulted in less
frustrat1on than that exper1enced by the younger students

Th1s was espec1al1y ev1dent 1n the early weeks of the course

PN -

-» . 1he content and sequen of the mater1al presented 15..3.

tel ~o

outl1ned in the obJecfﬁves Tn Appendix A»r4A1L«1nsxruct0cs
\
followed the course of stud1es very closely: wh11e adjusting

Q the1r presentat1on to su1t their teaching- styles and their

. asstsment of fhe ab1T1t1es of bhe students - they were

- .;nstruct1ng.

RIEN

o

The rel1ab111ty of the scores ‘on the pretest and
posttest was a concern s1nce the quest1ons requ1red wrftten
answers and the subJect1ve evaluatlon of the responses may
br1ng«re1ﬁab1l1ty 1nto quest1on -To counteract th1s, a Key

.of ant1c1pated responses was prepared by the team of

<

v1nstructors and each test was evaluated 1ndependent1y by at

ey

least " two markers.A Themscores were averaged'to arrlve at
the_fina1 test~sooret‘Th2 protessﬁonal judgment of the
combined efforts of the instructional team was deemed to be
a rel1ab1e assessment of student performance Al1 averages
-were rounded to the nearest whole number. An evaluation'

summary form was used by 1nstructors to-summartieitest

L

- results so that any magor d1screpenc1es in scores for - an

1nd1v1dua1 quest1on could bé seen-at ‘a glange and a !f

re-evaluataon uhder taken "

I T
[ 1 B \--.3a:7-‘ >

. . R e w . .
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A compar1son oF the test scores fur the expearmental

A e ~.

and contro] groups was undertaken and the results are

i

summarized in. the next chapter,-;;niagiafffliﬁl@}fg ,,:;3:.
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The course of stud1es prepared for th1s study uas -
developed over a. perlod of two years and format1ve
o evaluat1on was used at var1ous stages of the development to
lassess the course Wr1tten tests and 1nformal feedback from -
: students were used as assessment tools to. 1dent1fy areas
requ1r1ng 1mprovement |

- l'l P ‘ :
The content of the course was 1nfluenced by the-

- o —t -

el - -«

1nformat1on gathered through a search of related l1terature
The recommendations contained in the Report and
JRecommendatwons for Computer theracy submltted to.APberta aE
.Education were 1ncorporated as much as possible so that the
course of stud1es would be compattble with other‘
developmental efforts belng undertaken throughout the
'prov1nce The‘course ‘as it was taught dur1ng the ftnal
evaluat1on‘ meets the prov1n01al g.idellpes of f1fty hours
for the program-w1th.a student to computer ratio of three to_.
- onhe. | | . o | “ | y
Durjnglfinal evaluation, the course of studies was\
taught-to_students in grades seven, eight and nine by four
-~ ~teachers. The evaluatton'was carried out'in a junior high
school in Calgary wh1le being offered dur1ng opt1on blocks
commonly referred to 1n Alberta curriculum as vgroup B"
r_optxons. ,Students;who s1gned up for Computer theracy
Options were randomly assigned tosthe'eXperimental and

J_control.groups.mlhe control group participated'in'the s tudy
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on the understanding that they would be enrol]ed dn-the

option 1n the foliow1ng semester e ‘f“”””'f“->fstk'

A pretest was, adminastered to the eXperimental and
control groups at the beginning of the semester.. The
experimental groups were taught the experimental ‘course of

studies while the control groups were taught other unrelated

options. At the end of the semester a posttest was written

by each group;

P . o

o o~

The tests were scored by the instructional team . - ~

-

consisting of‘the four teachers .who had taught the

experimental course The data was, organized 1n a form

PPR

’ compatible w1th the requ1rements of statistical ana]y51s

programs available-on_the Amdahl 470 oomputer at the

~'Universi'ty of Alberta, Edmonton.

Analysis of thé Data. . .4 "

"difference between the ‘mean scores of the experimental and

The pretest data gathered from the experimental and

control groups was - ana]ysed to test the first nul]

hypothesis which stated that there would:besno significant

control groups at the beginning of the study. The: level of
significance used for the rejection of the null hypothesis
was. set at the 0.05 level as is common practice in

eduoational and ps&chologicai research The results of the

"'Voomputer analysis of the pretest.data is summarized in

<.

-

TabTe 1

. MA: 4'0
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"~ <Pretest Data Anal,y_sis A

'——-——--———-.--_—-——————_———_-_-_—‘————'————‘—‘——'.'—--_—————----—'
. S

b . .} Exper. ! Control! , ) .j
do -Group”  l--meemmemeceemeooneo -1 T-value-! Probability!
! ! N! Mean ! N ! Mean ! ! !
bommm e el [ R [ [ I
| [ R [P | ogmmmmm = = | mmmmmmmmmee |
'Al] SubJects' 56! 12.78! 56! 8.70! 2.71 | 0.008 ! .
............ R Y & N |
'Grade Nine | 23! 14, 83' 23' 13.171 0.61 ! 0.545. 4
e R e e e R R RS EEE R PR 3
‘Grade Elght 1220 12, 86' 21' 5.10f-- 4.08 ! 0.000 A
e e e, e R R e R B R e R e e [
'Grade Seven Vo1t '8.36! 12! 6.42! 0.88 ! 0.388 !

" - When" a T-?est'anaﬁysis of difference between“meanS‘té"ém
tarried out w1th a s1gn1f1cance level of 0 05 set a T- va]ue
wh1ch exceeds 1.96 1nd1catea that the null hypothes1s be
reJected On th1s bas1s the nu]l hypothe51s was rejected
for .the A1} SubJects group 1nd1cating that the two groups _
- might. have come from d1fferent populat1ons and were not: 2

»necessarily’ equ1valent~at the beginning of«theqstudy.

Further study of the f1gures in Table 1-on a grade by
grade bas1s indicates that the nutl hypothes1s s not
rejected for the grade seven and nine groups. These
exper1menta1 and control groups were 11Ke1y from the same

[y

populat1on and were not stgn1f1cant1y different.

The grade eight T-value.indicated that the difference’
beifween the experimental and controllgroups'on.the pretest

. was-significant. The resuttsffor the gradefeight'groups
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ufwere carefu]]y rev1ewed to 1dent1fy factors wh1ch may

have contributed to the d1fferences found

" The samp]iné methoo was reviewed and was’found to be
the same as that used for the grade seven and nines. The
'pretest was adm1n1stered under s1m111ar cond1t1ons for al]

: three_grade 1evels. The»academ1c averages,for students in
.fhe exper imental and,controligroups in'grade eight were
examined to determine if a sampling error'had-reSUlted in
.one group being lower in academic abi]ify. The average in

the four core subJects for the exper1menta1 group was 65.3%

whi]e the awerage for the contro] .group was 65 2% 1nd1cat1ng

that the groups were not marked]y d1fferent 1n.academ1c

“ability.

Students were interviewed to determine if there was any‘

diffenence in Ipeir accees to computers outéide of tpe
school program Access was defined as havinga computer in
their -home or obtaining access at least once a week by have
visiting ra fr‘iend u{ho owned a computer,gy a parent brmgmg
one home fropIWOrk'or by the student visiting avcomputer
‘store. In the experimental group, thirteen students

* reported having rebu]ar computer access_while only seven

- students in the control ~group reported such access. - This

was the only factor 1dent1f1ed whlch may account for the

difference in the pretest scores.

A}

The analysis of data was continued in ordér to test the

second null hypothesis; that there would be no sigh{ficant

42
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'd1fference between the exper1menta1 group and the control

group when the pretest and posttest scores were compared
i

“The s1gn1f1cance of the dwfference between the means

of the exper1mental and control group on the grade, eﬁght
pretest was 1arge enough to- result 1n a stat1stlcally

s1gn1frcant d1fference between exper1menta1 and control

“groups for all grades comb1ned For. this reasoh, analysis.

3

of the pretest and posttest results was carried out on a.

»

grade by grade basis. ‘ v

" Table 2 is a summary of”the mean scores attained by the
exper1mehta1 and contro] groups at each grade level. Al}

scores are . in percentages

= ‘ - TABLE 2

Mean Scores'by Group for Three Grade Levels.

-__.._____-.-__--.._....__‘___-..-..__.._.____..-._---—-.._...__.___'

!

! | GROUP | mmmmm e mm oo --se
! ! : ! “PRETEST ! POSTTEST ! GAIN !
R [ S fmmmmm e = = bommmmmmmmm | m= o == = I
R R E P R LR bmmm - e R et l--glb-—!
! Nine ! Experimental ! 14.83 ! 69.87 | 55-04 !
e e fmmmmmmmm e e femmmmm - femmemaen-- fommmmm - !
| Nine | Conmtrol * | 13.17 | 14.87 | 1.70 !
l-==-=-- e bommrm e - - fmmmmmmmmm- R !
! ! S ! l 1
I T O lcmmmmmmm == |'mm e m e = I
! Eight ! Experimental ! 12.86 ! 59.59- | 46.73 !.
R e L |----- B EEECEFEE R .
| Eight ! Control 4 510 ! 11.05 ! 5.95 !
R R R T R fommmmmmmnn R
L Dy ! I ! X
e R bkl lemrmmm - b m e fommmom- !
| Seven ! Expertmental Y 8.36 ' 40.55 -! 32.19 !
fommmm B - [ lor e e =]
! Seven ! Control ! 6.42 ! .83 ! 3.41 !

L T T T e et R e et
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These scores were subjected to an analysis of variance

between experimental and éontrol.gqups using the ANOV26
program on the un{versity computer. A summary ~f the

resilts obtained appear in table 3,

TARIF N »
Analysis of Variance o Pocttagt ™y Sra-in

| Source, of [} ! ! ! ! !
'Gr ! Variation o SS I DF! MS ! ¥ ' Pr-k !
‘ — e e e e e - . o e e - !

|

\

.!, ................ B ! -l .i . ._i",._i__i

|"8" Main Efferts! 18454.38! i1 18454 381 88, 19! 0.0000!
| _____________ [ T ] - [

lWithin Groups I 9206.94! 44!  209.25! ! |
R'Between Sub jects! ?4791.96! 42| ! - :
e ! cem ae S | b e

"A" Main Effectq' '7034.91! 11 17034.91' 90.04! 0.0000!

| e e | T ———— N - i

' Within Grouers ! 7757_Q.u 411 189,20i I |

7'Between SubJects' 5143.31! 22! ! ro !

! - e e e ! T T L ey

AT Ma1n Effects! 3060.73! 1! 3060.73! 30. 86| 0.0000!

i
!._-_ _ N [ [ - ]
|

th1n Gfouo= 2082 581 211 99.71j , i , !

For the grade nine posttest scores. an F-ratio of 88 19 was
reported llsing an I critical table. the degrees of fieadom
Peported dﬁ the compniter printout and a ", 05 level f

significance. it wae determinad that the I ¢gritical value
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needed For“rejection.Sf the null hypothesis was 1.63. The
null hypothesis was rejected indicatihg that there was a
significanf'differencé between the éxperime?i@1:and control
groups at the end of the stbdy. Since the—é;peri;éntél and
control groups 1n«grade'nine were nof sidnifigan}]y
difforent on the preﬁg#t; the diffeﬁeace on the posttest may

wall e Alie ten the flaﬁ'fn’m.rlt.

. ,
A similiar analysis of the scores for the grade seven

‘gr~s indicated an.f ratio of 20.86 and an F crit&cal value
of 2.09 N the basis of these figures, the null hypothesis
was again rejected. '~ There was a significant differpdeb in
the posttest re#ults’qu arade seven experimental and
control groups which may have been attribhutable to the

tr eatment

The grade eight analysis of variance indicated an F
ratio of 90.04 and a» F critical value of 1.63. The null
hypothesis was again rejected. While theré wa§ a
significant aifferencn between the posttest scores of the
axperimental and control groups, there was also a

significant difference between these groups qﬁ.their pretest
| scores. lherefrre, it cannot be stated with any.dégnee of
cer tainty, that the pos*tfét differences were attrihuf;b]e

tm the treatment S

Analysis of the results for all three gréde levels has
indicated that gains aghieved by experimental groups were

roneistently larger ghan those of the contiol groups. An
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examination‘of the gains achieved by each experimental group

was done and Figure 1 depicts the relationship between the

“

mean gains.

Figure 1

Mean Gain_ Scores for Expefimental Groups
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This figure indicates that the return on the time and

effort invested is relatively low for the grade se.en

o

students while the grade eight and nine scores are
‘considerably higher. The posttest mean for the grade seven

experimental group was only 40.6% indicating that the course

-

of studies may be too difficult for them:

o

The grade eight experimental group scores on the

bosttesf had a mean of 60%; just slightly below their
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‘ovepali academic average. .Similéfily, the'gfade niné
experimental group‘achieved a mean Score‘on the posttest
that is }n the range of their academic average with the
posttest mean of 69.8% be1ng just above the academic average
for the group. This indicates that the course, deve loped
with grade nine students, is appropriéte.for grade eight

and nine students but requires some modification to be used ,

'effectivély with grade'seven students.

The summative evaluation has indicated fhat'the
presentationvof the course of studies resulted in a
significént difference between the experimental group and
the control group at all grade levels. However, information
_obtained from’tho formative evaluation was of equal

impor tance.

It was determined that a course of studies in computer
literacy can be delivered to junior high school students in
fifty hours while achieving reasonable sucess in\meeting the
objectives outlined in the provingial recommendat1ons An
option time block can he used to avoid 1nterfer1ng with, the
time allocation to the core subjects-of Language Arts,
Mathematics, Science and Social Studies. A ratio of three ’
students per computer can be used and still giv fhp
students a viable "hands-on” introduction to computers. A
designated room for a computer laboratory is a definite

asset especially in allocating extra computer access time

-outside of regular classes.
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 A number of factors were idehtified which impeded the
successful implementéfion’bf a computer 1iferacyﬁpr§gram and
in each case a solution was found. A lack of courseware was
overcome by authoring some materials as well as locating and
purchasing audio-visual and print materialéf A mu]tib}e
activity group organization, a Keyboard'brientation |
© component and the allocation of~cohputer'access time outside
of‘regulaf q]asées made if possible to emphasize a "hands-
on“ approach with a limited amount of computer hardware. 4
The need for 1nstrﬁctors to imp‘ement the Géurse of studies
was met by offering a thirty hour inservice course to

interested staff members as described in a previous chapter.

\

Informal discussions with students indicated a positive

attitude towardﬁpomputers andvthe_computer literacy course -
offered. The student demand for access to the Combuteﬁ
Literacy Option still exceeds the ability of the sdhob] to
meet that demand. In addition, a number of teachers who did
not have an opportuniti to become involved in the prdgramvto
date have expressed an interest in taking part in additional
inservice training and téaching a compﬁter 1iterééy option-
if it can be fit into their timetable for nexf year. It is
highly desirable to have extra teachefg prepared to present
the course of stpdies to ehsure"continui;y.in the
presentétion ofvihe cbupse of sfudies 1n»the event that
circumstanceS»afise which méke it impossible for a teacher

to fulfill their ‘committmerit to.the program.
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CHAPTER V

It is the intention of this final chapter of this study
tQASOﬁmarize the ffndings; draw conclusions from these
findings and make'fecommendations for.furtheFLSthy and
action. | |

Summary and Conclusions.

The prOb]ém posed for‘this proble& was; can computer
fiterécy be effectively, taught in junior High schools in
Alberta within existing option time blocks? Based on the
evaluatidn‘reportéd'fn the'precéeding chapter, {I can bé
¢onc1uded that cbmputer literacy can be éffectively taught
as an option'in junior high. At'all grade leverls, the*v‘
treatment\hesﬁlted'in a sfatistiéally significant difference
hSetweeh pretest and posttest scores achieved by the o
expérimental group.

Discussjion.
/

The sumiative evaluation which has been carried out
indicates that scores achieved by the experimental groups
areisﬁgnifigant]y different from the scores achieved by the
contrb] groups at each grade level. -It can be.stated with a
Peaéonable degree of certainty that the diffebenéé in scbres
for grade seven and nine was attributable to the treatment

- since the groups Were‘équivalent ai the begfnn?ng of the
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study. The difference in grede eight ecores cahnot be
attributed to the treatment with the same degree of |
certainty stnce a sampling errdr resulted in a statlst1ca}]y
s1gn1f)cant dtfferencelbetween the experimental and control. GC

groups at the beginning of the study. \

Y

An extensiVe compar i son ot these two grade eight groups
revealed that they werg>academica11y equivalent, 1n_the four
core subjects, to within 0.1%. However, they differed |
considerably in their access to computers at the beginning
ofdthe study. The experimental group, which had.a higher
pretest mean, reported that thirteen members had access to
¢computers outside of the school wh11e on]y seven members of
the control group reported similar access. fTh1s was the
‘only d1ffenence found between the two groups which may
account for)the dwfference in performance on the pretest.

The gains from pretest to posttest at each grade.
level indicated that the older students achieved the.
greatest gains when taught the coudes of studies deve loped
for this study. The mean gain for the grade nine
experimental group was 55%, for grade etght it was 47% and
in grade seven it was 32%. The posttest mean for the grade
seven experimental group was 41% indicating that the oourse

of studies was not well'suited tokthat grade level.

- The formative evaluation carried out during this study
identified a number of factors which may have contributed to
the lower scores achieved by grade .seven students. Their

‘1



overall maturity level may have hampered their progress in

that they had some difficulty in adapt1ng to the mult1ple

activity presentat1on format They tended to be more unsure’

of themselves and were slower to function effectively
without direct supervision and assistanceefrom the

instructor.
/

It was also noted that a longer period of time was

- required for'grade seven students‘to attain the-same level

~ of keyboarding skills as th\\eights and nines. There did .
not appear to be the same difference between the grade e1ght
"and nine students. .The stage of development of f1ne muscle
coordination may have been a. factor in’ the slower progress
with Keyboard1ng " The end result was thaf the extra
Keyboardlng time used by the grade sevens reduced the t1me

ava1lable to teach them computer concepts. q@

The problem solving sKills required to analyse'a task
“and prepare a computer program appeared to be more developed
in the grade eight and nine students This meant that the™
grade sevens ‘took longer to complete programm1ng }asks which
in turn made 1t d1ffxcult to complete the cdurse of studles

in the time ava1lable

There appeared to bé"aﬁgreater gap between the grade

. seven and e1ght students in all the areas ment1oned than was
evident between the grade erght and n1ne students The
instructional team reported‘that.there'were.no ma jor -e

" difficulties in implementing the course of studies with
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~either grade eight or nine students.

Recommendation for Further Study and Action.

The evotving nature of computer<ltterao§"and"thé
its inclusion in“elementary schools will neoessitate ongoing
evaluat1on and upgrad1ng of computer 1i}era¢y courses'for
junior h1gh schools If is recommended that anY'curricUlum
developed'atwthe'provinoial level be reviewed and updated

annually.

;
-

]

The att1tudes and sk1lls component of computer l]teracy
have not been objectively documented in th1s study. These .
_components are an important part of computer literacy. and

¢studies in these»areas should be carried out. L ¥

. A repITCatlon of th1s study should bsagone to ver1fy
the f1nd1ngs This would be espeCIaI}y relevant at the
grade seven level as the_sample of sevens was the smallest.
There wereua total of forty-six partto}pants at.the grade ' <
:nine level, forty—threefat the grade eight tevel and-only
twent three at the grade seven level. Thie studyl;as also.
conducted in the f1rst semester. Grade seven students who . - —dﬁ
had spent f1ve months in a junior h1gh before enroll1ng in--
the program.may have been able to adapt more effect1ve1y to‘
‘the expectations of a,multiple-aottvity class and this
shou]d be tested. | -
The ooncern for keyboarding skills and habits learned

A M
4/ ."c A o B
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by students at the computer keyboard should be addressed.
With students being exposed to coHOmputers in elementary and
Junior high scﬁﬁols,‘there is ample opportunity to‘develop
1§abits whic may-be detrimental to progress in typing ,

skills in high schoole- The fea51bility of . offering programs

for the introductﬂon of Keyboarding to younger students is

‘a subject fOr fur,i'-ﬁ':m“‘tigation A X

= .
The findings of the stﬁdy 1@di¢ate that the o

recommendation of the Computer Literacy Steering Commitf
that the course of studies be developed For grade eight
‘students_ is valid. When the gains made tn] the grade seye’h_
.and etght students are compared, it appears that the grade:
eight students.derived considerably greater benifit from the
course of studies with the same investmemt in time, effort
" and money Any course developed for gnade eight students .
would be appropriate for grade nine students w1th minor
vmodification of some of the a551gned tasks. It
recommended that curriculum development continue to focus on
the .grade eight level as this appears to be the earliest
that max1mum benifit can be realized from the 1nvestment in

the program ' o "t

s

A most pressing need for action”is in the preparation

of teachers_to present computer literacy in the schools. A

cooperative effort between:lOcal school jurisdictions and .
“teacher training institutions will be required to prepare

sufficient teachers to meet the rapidly increasing demand
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for computervliteracy programs ithhe schools | An éytensive e
inservice program w111 be needed to upgrade teachers
'presently in the field while the teacher training
1nst1tutions will be charged with the respon51biiity of
prgyiding new teachers with the necessary expertise to teach

computer literacy

Continued deve lopment andvtesting of a computer

' 1iteracy curricuium will be required. The importance of
ongoing evaluation and upgrading of'the curriculum must not
. be underestimated. The implementation of computer literacy
in elementarQ schools will necessitate modi?ication to the_
content of junior high school programs. Computer!technology
is changing so rapidly and will have so profound an impact
on society that review of the curriculum less frequently.
than annually may result in thé;ﬁpaching of;irrelevapt |

materials.-

The cost and size of computers continues to decrease.
Thismwili result in an, increasing number of our students at
all levels having daily access to these powerful tools. ~ As
these devices become as commonpiace as calculators, the need
for computer literacy courses at‘thevlevel developed for
this study will be reduced and new courses Will be required.
The need for programming skills may be repiaced by the need
_ for an Understanding of appjication of available software.
The_deveiopmentiof higher level computer languages will

'simplify,the task of harnessing the“power of computers for -
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persona]lbehifit. ng eﬁphasis in-formal.educatidh-wilT
then shift to an awareness of the range of applicat{ons'ahd
the skills nécessary to benifit from them. .

‘ ComSUfefJiechnology will have a far reaching impact on
the content and dél%very of formal educationbin the next
decade. - Educators atné11 levels will be challenged to keep
pace with the rate of chénge brought about,by combdters.
Failure to change in step with the ﬁew technologies will
result in the graduation of stgdénts who ére prepar%d for

" the WOr1d¥5%'yesterday rather than the world of tomorrow.

. = ' I .
The course of studies developed for this study should

be viewed‘as one step in an'ohéding effort to provide
educators and students witH tested materials which will-
'assiét in thé prepération of a computer litefate populace
which is'better prépared LPP the qﬁal]engés that tﬁey will

inevitably face. . ' o ’
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APPENRIX A

ORJECTIVES FOR COURSE OF STUDIES
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OBJECTIVES.
- A

TOPIC 1: WHAT IS A COMPUTER

- 3.

LA

- P
.

Terminology: The students will be abTe to fécognize éhd'
use the basic computer terms included-in their
terminology list handout. This list will include:

Computer, Disk Drive, Diskette, Keyboard, Video
Screen, Hardware, Software, Data, Input, Program,
DOS, Debugging. and Cursor.
The students will be able to identify five phases in the
development. of computers.

The student will be able to'identify the'technology
associated with each phase. (e.g. mechanical, vacuum

tubes, transistors, silicon chips and microelectronics-)\“

The students will be able to state one advantage of any
phase over the previous phase.

Students will be able to 1dent1fy‘the'f1ve ma jor parts
of a computer system which are common to large or small
computer systems. :

Students will be able to describe the difference between
a micro, mini and mainframe computer.

The students will be aware of the three basic operations
or functions a computer carries out in performing a tasl<
and the interrelationship between JNPUT, PROCESSING anl
QUTPLIT .

The students will recognize that computers are best
suited to tasks involving speed, accuracy and the
processing of large volumes of information. They will
be able to give examples of such tasks. ¥ ,
Students will be aware that information is processed
inside the computer in the Binary number system which is
represented by only ones and zeros.

Students will be able to state that ones are represented
electrically as power on and zeros as power off

60
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TOPIC 11: HOW TO OPERATE A COMPUTER

1. The student will demonstrate a responsible attitude
toward computer equipment and sufficient Knowledge to be
able to use the available computer system by doing the
follpwing: ' , ,

al. Héndling floppy diskettes in" a manner which will =-
avoid damage and program loss.

b) Demonstrating the proper procedure in powering up'
the microcomputer and "BOOTING" the Disk Operating
System. (DOS) ,

c} Using appropriate SYSTEM COMMANDS to enable them
to: ' :

1) Initialize new diskettes using the INIT
command .

2) Produce the listing of programs on a
diskette using the CATALOG command.

3) Load programs from the disk into the
computer memory using-the LOAD command. -
oL ' Y
4) Obtain a listing of a program on the
screen using--the LIST command.

5) Run prepared programs using the RUN
command. ,

) Save programs onto magnetic storage
for permanent storage using the SAVE -
command . .

7) Lock and unlock programs on a diskette
for security against. accidental loss
using the LOCK and UNLQCK commands. . '

8) Remove unwanted programs from a diskette
using the DELETE command.

? The student will be able to identify and correctly use
the alphanumeric and special- keys on the Apple Keyboard.

a) The student will use proper finger placement
on the alphabetic Keyboard according to
accepted "touch typing" technique.



62

b) The student will demonstrate an understanding
of the special function keys on the Appie-by
by using them appropriately in operating
and programming the computer.

3. The students will be able to read and comprehend
‘computer related instructional material, written at an
appropriate level, so that they can operate the computer
independent ly. : '

©

TOPIC III: COMPUTER PROGRAMMING.

1. The students will recogn1ze that a computer program is
the orderly step by step instructions that “a computer
follows in performing a task.

a) The steps 'in a computer program are cal]ed
statements. Each STATEMENT is made up of a LINE #,
COMMAND, and PARAMETERS for -that command.

b) Line numbers determine the sequence in which the
steps in a computer program are carried out.
Students will demonstrate an awareness of this
fact by using an appropriate sequence of line
numbers for program steps and by being able to
determine what line number should be used to
insert an instruction into an existing program.

2. The students will recognize an algorithm as a step by
step procedure for solving a problem. They will also
recognize that a computer program is a transtation of
that algorithm into appropriate computer commands.
Given a task, the students will be able to:

a) Outline the procedure required to solve the problem
in Engtish statements.

b) Code the English statements into appropriate
computer statements to form a working computer
program.

3. The students will recognize the importance of a program
to a computer. (analogy to a stereo without a tape or
record) (
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The #tudent will recognize that the program stored in
the computer memory takes over control of the computer
functions when a program is run. This makes it possible
for the computer to perform these functions without the
operator pressing a button for each function. As a
result, the computer is much faster than a calculator
for a similar task. The major difference between a
calcultator and a computer is that the computer can
store the program in memory to carry out the functions.

Students will recognize that the OUTPUT or end result of

a computer program is determined by what is INPUT and

how it is PROCESSED. (analogy - baking cookies. If you

want to change the output you change the ingredients and

~ how you bake them). Thus, planning a program begvns with
dec1d1ng on the desired OUTPUT.

Students will be aware that the computer has commands
called IMMEDIATE MODE COMMANDS which do not need a line
number . in front of them and which will be carried out
1mmed1ate1y when the return Key is pressed.

a) The student will be able to demomgtrate the use of
the following commands in IMEDIATE MODE: HOME, LISH§

RUN, PRINT without quotes to do mathematical
“operations, and PRINT .with quotes to display
- strings. ' -

o r ”

/b) Students will be aware that some commands can be

&\ used in e1ther IMMEDIATE or DEFERRED mode .

. ,THéJgtudents will be aware that DEFERRED MODE COMMANDS
; are the commands used .in:programs and that they witll
" always have a" line number in front of them so they can
be carried out at a Iater t1me when the program is run.

\

.

_ e ) . .
SCREEN AND PRINTER DISPLAY. The students will recognize

“that the PRINT COMMAND is used to display output on the
screen or printer. They will be able to use the PRINT
COMMAND in the following ways:

a) To display what is enclosed within quotes.

b) To calculate and display the results of mathematical
operations. : :

" c) To leave a blank line for screen formatting.

d) To display what is stored as variables.
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1.

e)

To display a comb1nat1on of what is enclosed in

‘quotes and what is stored in variables. (eg. pr1nt
"Hello ";N$)

t

The students will be aware of the functions of tﬁ%'
FLASH, INVERSE, NORMAL and BELL commands and will be
- . able to use them in a program to "dress up" their

programs.

o

SCREEN' FORMATTING - the stuaénts will be able to plan
how they want material to appear on the screen and will
prepare programs that use good. screen formatting.

a)

b)

c)

d)

Students will use the HOME command to clear the

screén and move the cursor to the top left corner of

the screen as a first step in formatting a program.

Students will be able to plan the presentation of
material using a prepared screen formating sheet.

Students will be able to use the HTAB, VTAB, and TAB
commands to position the cursor for screen

formatt1ng

Students will use COMMAS and SEMICOLONS
appropriately in print statements to format in
columns br-- 1eave no spaces as required.

VARIABLES - Sthents will demonstrate an understahdihg
of the nature of variables in the following ways:

a)

b)

-. C) .

d)

By recognizing the analogy between variables stored
in computer memory and "mailboxes” with names on
them and 1nformat1on stored in them.

By proper]y nam1ng numeric and string var1ab]es
using legal names. ’

Realizing that variables can only store one piece
of information at a time so that when new
information is put in the old information is
discarded. : .

The students will be able to use the LET command in
a program to assign a value or string to a
variable. :

The ‘students will be able to use the INPUT command
in a program to allow the user to enter responses
into variables from.the Keyboard.
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f) The students will be able to use the GET command in
a program to accept only one character from the
Keyboard and then continue.without the user
pressing the RETURN key.

The student will.demonstrate an understanding of some
of the mathematical capabilities of the computer by

being able to:

a) Correctly identify and use the symbols for
addition, subtraction, multiplication, division,
greater than, less than, equal to, & not equal to.

b) Recognize and use the decision making capabiltity of.
the computer by utilizing the IF-THEN command in
combination with the greater than, less -than, and
equal to symbols. o - -

c) Use the proper syntax in a computer statement to

- get the desired order of operation 'in solving
a mathematical problem. ; v ' ’

d) Correctly use the random number generator (RND)
and integer (INT) commands to be able to produce
random whole numbers. '

-

: _ » o _
The stude%t~will demonstrate an understanding of the
operatiorf®®f loops within a computer program by being
able to: C : : .

a) Create an infinite loop using the GOTO command.
b) Set up an infinite.conntingljooph

c) Use the IF-THEN statement to control a loop to the
desired number of cycles.

d) Use the FOR-NEXT loop in a program to accomplish
an assigned task, o ,

e) Use the FOR-NEXT loop as a time delay loop that
causes a pause in the program but displays nothing
on the screen. ‘ ]

Flowcharts. The student will recognize that flowcharts
are a graphic representation of the steps in the
procedure for solving -a problem or performing a task.
The students will be able to:

a) Recognizing the standard flowchart symbols for
"~ START, END, PROCESS and DECISION. - :
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b)

c)

gnaphical1y in the

The:

66

Draw and.explain a lowchart for a s1mp1e problem

Read a flowchart and write the commands in- BASIC

which will accomplish the task that is displayed
1owchart. .

student will recognijze that computers have graphic

capabilities and ‘they wjill be able to use the

appropriate 1nstruct1on

a)

b)

c)

The

the
to:

a)

b)

- The
‘‘characteristics of goqd-computer programs:

a)

b)

cf

d)

called up from within a program.

to enable them to:

Switch-modes betwegn TEXT and GRAPHICS.

Set the deSIred COLOR after referring to the color
number chart.
Plan figures on.dhe screeri formatter sheet and then
draw them on the/screen in low resolution graphics
using the commands GR, COLOR, PLOT, HLIN and VLIN.

students will be able to use the correct syntax of
READ and DATA .command combinations to enable them

Store DATA within a data line so that it can be ¥

A

Use the READ command to retr1eve the des1red

information from data lines.
]

e

students will recoghize and use the fb]lowing

Adequate documentation to explain the purpose
of the program and give instructions for proper
use. This information may be either on paper
or as part of the program.

,REM statements will be used within the program
to identify various sections or functions.

"USER FRIENDLY". The progrém will adequately
explain what is requird for user interaction. User

.errors anticipated and allowed for in thé program.

Clear and readable output will be accomplished by
proper planning: and execution of good screen
formatting.
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TOPIC 4 COMPUTER USES IN SOCIETY

67

1. Students will be able to identify tasks performed by
computers in various segments of our society.

2. Students w1ll be able to list uses - of m1crocomputers
in the home and in education. ‘

3. Students will recdgn1ze that a computer is a p1ece of
electronic hardware that, can onhly do what a program
instructs it to do.

4, Students . w1ll real1ze that computer dec1s1ons are based
: on. such. things as "is A > B " and that they are not
capable of making value judgements such as "is' George"
a true friend?"

‘e

-TOPIC 5: HOW THE COMPUTER AFFECTS SOCIETY.

v

1. Students will be able to descr ibe ways in which computers.
" can affect the1r everyday lives.
2. Students w111 be aware that the 1mpact of computers on -
.society can be positive or negat1ve depending on how -
. humans choose to use them.
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COMPUTER LITERACY POSTTEST- ’ Name -z-----~----------
128§ cememmmmmmmmeeen
{. Define, in your ‘own words, _the following -
items:
a)DOS -
b)CURSOR -
'¢)SOFTWARE - ' 3
~'D)COMPUTER - - *.
2. List the five phases of the developement of '

computers and indicate the techno]ogy associated
with that phase

3. List two advantages that computers in phase
four had over computers 1n prev1ous stages.

BRI

4. What are the five major parts of any o 3
' computer system?

5. What are three differences between a
mainframe computer and a m1crocomputer°

~

6. List the three basic operations or funétions
‘ . a computer carries out in completing a task?

I

a

7. What "number code" does the controller
inside a computer work in?

L4

8. How does a ?omputer represent ones and zeros
electrically inside the-machine?

9. List four points oh the proper care and
handling of computer diskettes.

10. Fill in the blanks:

A) --;--1 ----- is the command used to get
' a listing of the programs
-that are stored on. a disk._



11,

12.

13.

14.

15.

B) ~--meeeee-e is the command used to tell

- the computer to get a
program from the disk and

~put it into the memory of
the computer so it can be
used later.

C) --=-=---:--_is the command used to tell
f s ‘the computer to carry out
the instructions that are
stored in its memory.

D) ---fmeee - is.the command used to tell
the computer to store the
program that is in the
memory onto the disk.

F) - ------- is the éomménd used to tel]

the computer to display, on -

the screen, the lines of a
program.

Describe in your own words, what a computer
program is. : ‘ -

What is a STATEMENT in a computer program?
Give an example usihg the proper SYNTAX.

The following lines were entered as a new
program. What would appear on the screen
when the program is RUN?

130 END ,

100 PRINT "TESTING"
120 PRINT "CHECKING"
110 PRINT "EVALUATING"

What is the main difference between the
operation of a computer and the operation
of a simple calculator in solving the same
problem?

In your own words, describe the difference
between IMMEDIATE MODE and DEFERRED MODE .
Give an example of one Immediate mode
command and one Deferred mode command.

70



16. When the following program is RUN>show what
- will be displayed on the screen and the
~position in which it will be displayed on
" om the screen. (as in beside or below the
_previous 1nformat1on)

100 HOME

/ 110 PRINT "BEGINNING A PROGRAM”

WV 120 LET A = 4

\ 130 LET B = 6
140 PRINT A + B
150 LET N$= "FRED".
180 PRINT A
170 PRINT
180 PRINT B M
190 PRINT "ALL FINISHED ": N$

200 PRINT THE END

1¢’ What is the function of the HOME Command? -

18. Write’ the necessary instructions using HTAB
and VTAB to place a:"Z" on the screen in a
position that is 12 spaces over from the
left side of the screen and 8 lines down
from the top. W

19. Show how the following information will look
on the screen when the following program is

RUN.
100 HOME .
110 PRINT 1,2,3, 5 6 .
120 PRINT 7,;8;9; Pi-19
130 END

20. What is the function of the following
computer instruction?

140 VET B = 27

?1. For each variable name below, write LEGAl
each one that the computer will accept and
accept and ILLEGAL beside each name that
is not an acceptable variable -name.



22. What will line 130 print on the screen?

100 ‘LET B=4
110 LET B=7
120 LET D-=A+F
130 PRINT B

23 The LET and INPUT commands both set up a
variable and label it. What is the
difference between the LET and T1M"UTJ
commands? :

27 What is the computer symbol for the -
Fallowing mathematical functicng?

1) MuMiplica!img «--- -
2) Division S,
3) Greater Thar .-

4) Les< T'han L
‘-

What will the follovwing program display on
the screen? : -
N
100 LET G=10 . )
110 IF G>° THEN GOTO '30
120 PRINT "TESTING"

130 PRINT "DFFTI=TONS
1A TN

( -

' "'ne 210 assigns 3 random number between one

and ten t~ "mai'box” N. Rewrite line 210
the scace below to enable the program to
“rlect a number betw-=>n ~ne and twant.

200 FOR B= 1 17 30 |
210 LET N= '"10dmmmio)wgey
220 PRINT N

230 NFYT B

AN

7. What will appear on the ccraen wh=n the ol ing

program is RUN.

500 PRINT "MOVING ON

510 PRINT "HERE WE GO

520 GOTO 500

530 PRINT “TASK COMPUETED
540 END
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28.

28.

30,

3

oy

73

The GET, and" INPUT commands are used to set up
variables, label them, and accept information from
the Keyboard. What is one way in which these
commands are different? ' :

What purpose does line 440 serve in the
following program?

: 400, IF A=B THEN GOTO 430 .
¥ 410 PRINT “NOT QUITE, TRY AGAIN"
420 GOTO 350
430 PRINT "CORRECT"
440 LET C=C+1 .
450 GOTO 320 _ '

What is the proper syntax of the IF-THEN
command which when placed in line 130 will
. stop the counting loop when it reaches 257

100 HOME ¢ ' ’
110 LET W-1 ; !

120 PRINT W

130 =r-mmmmmmm s e e e

140 LET W=W+1

“150 GOTO 120

160 END

llsing a FOR-NEXT 'oop, write a program

that will print the numbers from 1 ta 10 on AN
the screen ' y

. ‘\‘

What is the purpose of lines 150 gud 100 jn N

the following program?

120 PRINT "SUPER MATH PROGRAM®
130 PRINT " - WRITTEN BY"
140 PRINT "PROLTFIC FrOSRAMMED
150 FOR D= t 17 4000
160 NEXT P
170 HOME
180 PRINT "APF yOit RREAD -
. 190 INPUT RY

/

What commanrd ie used tn to- K

a) Switch from normal character display mode
to Low Resolution Graphics mode? -

h' Switch from the Graphics ﬁode'back to
th~ nernal character displtay mode?



/ - v

34. The READ command is used to set up a
"mailbox", place a label on it, and store
something in it. Where does the READ command get
the information that it stores in the "mailbox"?

35. Givé one example of a task that computers
perform in each of the followihg segments of
our society. ’ -

a) Government -
b) Business-

c) Law Enforcement-

36. Give two uses of micrbocomputers in each
of the fgliowing areas.

a) Home use

. b) Education

37. List three ways that computers may be.v
involved in the daily lives of you and your
family.

- .

38. The impact of computers on our/zociety may: be

_ either good or bad depending on how they are
used.  Give one example where you féel that
computers,can be put to good use and one
example where you feel that they may hav
very undesirable consequences. :
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COMPUTER LITERACY PRETEST. Name ----==--===~=-

1. Explain, in one or two sentences, what a computer is.

2. List the three functions that are carfied out by, a

computer in completing a task of solving a probliem.

3. Both a computer and a simple calculator carry out thé

same functions in completing a task. What advantage does a

!

computer have over the simple calculator?

4. List two types of tasks that computers are best suited

for ahdvgive an example of(each;

5. What are the five_main parts of a‘combuter»system? In
; ) v,’ fr) “-”:r . I
your own wordsike

P

'3e“fhg_functi6n~6f each part.

st

6. Give three examples of devices which acan be used to pr

information into the -computer.

7. Give two ekampies of devices that computers'use to inform

users of the results of information processing.

8. How are the ones«and,zebos in the binary code represented

e]ectrically inside a compyter?

9.'Computers have developed through five phases. List the.

i - -
technology or device associated with each phase.

10. List two advantages“that cdmputers ih|phasé'four had
over computers in the previous phasés.

fa .
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11. What "language.or code" does the control unit of a

computer work in?

12. What is the purpose of the INTERPRETER‘in a computer?
oo T I

13. List three languageés commonly used by computer
programmérs. o |

©

"14. Explain, in your own words, the function of the
following keys on the Apple keyboard. (Use an example if

you fee] it will help'you explain better.)

i)

a) <---
b) REPT
) SHIFT. i

d) RESET

15. L1st four po1nts on the proper ‘care and handling of
computer d1skettes |

16. How do you find out what programs are stored on-a’

diskette7

/.

17. How would you go about‘placing a1ﬁéw program on the
diskette that you had just finished typing into the
computer?__' | -

18. How,do'you erase a program from the diskefte?

S/

19, What 1nformat1on is g1ven in the d1rectory l1st1ng of

the fol]ow1ng program7
= A 008 AVERAGE ?
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,20f\1n your oWn words, describe what a computer program is.

21. What is a STATEMENT in a computehvprogram? - Give an

'examp1e-using proper syntax. “‘.3 , C

22. In your own words, descr1be the d1fference between —_—
IMMEDIATE and DEFERRED MODES G1ve one exam?&€ of a.commahd

used in each mode

23. What 1s the function of each of the fo]low1ng commands°
a) HQME~ 4 . o ; A
b)ﬁEEM- S : | ' /
" &) GOTO 70. | ’
d) HTAB 20
e} VTAB 8

24. When the following program is run, what will be

displayed on the screen°

.78

10 PRINT "THIS IS A TEST" ' - v | fwxg'

20 REM OF THE REM,STATEMENT
30 PRINT "TEST COMPLETED." o |
| 7 | ' o
25. The computer can store variables in memory "mailboxes"
ahd name these variables for future recall. Beside each _
variabTe-hame.given'below. state whether the name used is a

legal or illegal name for variables.

?

a) 2A e L o b) #7B‘j‘f? -----
c) At ==--------- d) ZB i eilimian
e) B3$----------- o .
. » % / R}



26. What w111 the following programs display on- the screen

when they
‘a) 100
110

126

130

b) 100
110
120

130
140

c) 100
110
1Q0
130
140
150

27, What i

are RUN?

LET B=7

LET B$= "EIGHT"
PRINT B,B$

END

LET A=1

PRINT A

LET A=A+3
PRINT A
END

LET Z$= "GOOD" - |
LET Q$= "MORNING” N o
PRINT Q§;Z$ |

PRINT | -

PRINT *Q$;Z$" " - | A

END

s the instruction on the App]e whuchzw1ll empty

the mailboxes in memory so you are sure that there 1s

nothrng in
/

them when you start-a program? -

./ o
28. What does line 200 do in the following program?

200 LET
210 PRI
220 END

X= INT(RND(1)*6+1)
NT X~ e
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80 .
129 ‘What will appear on the screen when the fo]low1ng
| program is RUN? , L , |
100 HOME N o ’
110 LET, X=1 |, - o
120 PRINT X
130 LET X=X+1
140 GOTO 120

A

30.- The computer is capable of making some simplé decisions
of a trué/ﬁéﬁse or yes/no type. Give the COrrect.symbol for

the fo]]oWiﬁg decisions:

a) A is greater than B . A ----B ' R
b) A is less than B ' A---- B
¢l A is not equal to B . A ----B

d) A is equal to or less than B A ---- B~
> . 2

31. What will the following programs display on {he scfeen?
a) 100 LET G= 10
110 IF G > 7 THEN 130 !
120 PRINT “TESTING"
130 PRINT "DECISIONS"
140 END

b) 100 LET y=1

110 PRINT 4 |
120 LET y=d+3 | 2 e
130 IF J > 10 THEN 150‘ . o v .

140 GOTO 110 ”
150 PRINT" FINISHED" o



8y

)

32. Write a computer program using a FOR NEXT LOOP which
will act as a time delay as the computer counts from one to

one thousand but nothing appears on the screen.

(3

33. Sketch a flowchart of the follow1ng program us1ng the
appropr1ate symbols. ’ o , -
100 LET A=1 | o -
~ 110 PRINT A
120 LET A = A+1
130*1F_A = 10 THEN 150
140 GOTO 110
150 END

34;~Zziia the hecessary instructions to place a number 9 on
th reen in a position that is 12 spaces over from the

left sidé of the screen and 8 lines down from the tppﬂ .

35. What will the.f011owihg progfam'display on the screen?
100 LET K=5 ', R i
110 FOﬁ Y= 1 Tb K STEP 1~
120 PRINT Y
130 NEXT Y
- 140 END |

36. Wr1te a program that will ask the. user. what their name
is and then store the name the user types on the Keyboard -ine

a "mailbox" 1abe1]ed N$._



| 82
37. What w'ould.you,_.,.-_put‘ in line 40 to cause the computer to
tell the Qser they wer’év right and then end .t,he program when
_the correct answer is given? -» |
10 HOME® | |
20 PRINT "IS 10 * 10 > 1002".
. 30 INPUT;A$ | |
R0 e
50 6OT0-20 | -
60 PRINT "RIGHT" “
70 END . - e
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87
- OBJECTIVES.

TOPIC 1: WHAT IS A COMPUTER

?

1. Terminology: The students will be able to recognigg, and
use the basic ,computer Terms included in their Eﬁ{
terminology lﬂst‘handout. This list will include:

Computer, Disk Drive, Diskette, Keyboard, Video
Screen, Hardware, Software, Data, Input, Program,
DOS, Debugging, and Cursor. ,

2. The students will be able to 1dent1fy five phases in the
development of computers.

3. The student w111 be 'able to 1dent1#§ the technology
associated with each phase. (e.g. mechanical, vacuum .
tubes, transistors, silicon ch1ps and m1croe1ectron1cs )

"4, The students will be able to state one advantage of anw
phase over the previous phase. .

5. Students will be able to identify the five major parts
of a computer system wh1ch dre: common to large or small
computer systems.

6. Students will be able to describe the difference be tween )
a micro, m1n1 and mainframe computer

RS

he students will be aware of the” three basic operations
r functions a computer carries out in pérforming a task
/" and. the 1nterrelat10nsh1p between INPUT PROCESSING and
OUTPUT. .

8. The students will recognize that computers are best
suited to tasks involving speed, accuracy and the
processing of large volumes of information. They will
be able to give examples of such taskKs.

9. Students will be aware. that information is processed !
inside the computer in the Binary' number system which is:.
represented by only ones and zeros. ,
10. Students will be able to state that ones are represented
' electrically as power on and zeros as power off
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TOPIC II: HOW TO OPERATE A COMPUTER

>

1. The student will demonstrate a responsible attitude - -
toward computer equipment and sufficient knowledge to be

able to use the availablg computer system by do1ng the
following:"

a) Handling floppy‘diskettee in a,manﬁer which will
avoid damage., and programfloss

- b) Demonstrat1ng the proper procegdure. in powering up
the microcomputer and "BOOTING" the Disk Operat1ng
System. (DOS)

c) Using appropriate SYSTEM COMMANDS to enable them P
to: .

1) Initialize new diskettes using the’ INIT
command .

;2)tProduce the 1isting‘of programs on a
diskette using the CATALOG command .

' 3) Load programs from the disk <into the
S computer memory using the LOAD command.

. 4) Obtain a 1jst1ng of a program on the
screen using the LIST command '

5) Run prepared programs using the RUN
command .
6) Save programs‘onto magnetic storage
for permanent storage us1ng the SAVE
« command. Ly :

7) Lock and unlock programs on a diskette
for security against ‘accidental loss
using the LOCK and UNLOCK commands.

8) Remove unwanted programs from a diskette
using the DELETE command.

2. The student will be able to identt??*and correctly use
the alphanumeric and special Keys on the Apple Keyboard-

. a)l The student will use proper finger placement |
on the alphabetic keyboard according to
accepted "touch typing" technique.
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b) The student will demonstrate an understanding
of the special function Keys on the Apple by
by using them appropriately in operat1ng 5
and programming the computer.

3. The students will be able to read and comprehend i
computer related instructional material, written at an
appropriate level, so that they can operate the computer
independently.

v

-

. TOPIC IIl: COMPUTER PROGRAMMING.

1. The students will recognize that a computer program is Eﬁ;
‘the orderly step by . step instructions that a computer ’
follows in perform1ng*a task.

: . a) The steps in a computer program are called ‘
statements.” Each STATEMENT is made .up of a LINE #,
‘COMMAND and PARAMETERS for that command.

b) Ltne numbers determine the sequence in which the
steps in a computer program are carried out.
students will demonstrate ah awareness, of this
. fact by'using an appropriate sequence of line.
. numbers for program steps and by being able to
determine what line number should be used to Ck
1nsert an 1nstructlon into an existing program

‘n.p‘L

2. The students will recognize an algor1thm as a step by
step procedure for solv1ng a problem They will also
recognize that a ‘computer program is a translatjon of

. that algorithm into appropriate computér commands .
G1ven a task, the students w111 be able to:

a) Out11ne the procedure requ1red to solve the problem
. in Engiish statements. = s o
b) Code the English statements 1nto appropr1ate
computer statements to form a working. computer
program.
)

3. The students will recognize the importance of a programA€R
to a c?mputer (analogy to a stereo without a tape or
record



!

4.

j5.’

6.

7.

8.

»

““functions when a program is run. This makes it poss1b1e

The student will recogntze that t@e program stored in
" the uter memory takes over control. of ‘the computer

for the computer to perform these functiens without the:
_operator pressing a button for(each fi nction. As a. .
result, the computer is much f‘ster than ,a calculator
for a s1m1lar task. The maj d1fference between -a.
calculator and a computer 1§ that a ‘computer can store
the program in memorx,to carry out the fuﬁct1onsI

[ co

9

Studentg will recogn1ze that - the QUTPUT or end resultf/f

a computer program is determ1ned by what .is INfUT and
how it is PROCESSED.  (analogy - baking cookies. : If you
want to change the output you change the 1ngﬁed1ents and
“how you bake them). Thus, planning a program beg1ns w1th
dec1d1ng on the des1red QUTPUT. : .

}(
Students will-be aware .that - the computer has éommands
called IMMEDIATE MODE COMMANDS which do not. néed a line
number 'in front of them and which will be oarr1ed out
immediately when the return key i%s pressed P

9

a) The student will be able to demonstra the use of

the following commands in IMEDIATE MODE: HOME{]LIST.T

RUN, PRINT wijhout quotes to do mathpmat1cal

operat1ons, and PRINT with quotes to d1splay - S

strings. L) _
b) Students will be aware that samécxmnmnds can be’
used in e1ther IMMEDIATE ‘or DEFERRED mode. -

The students w1IT be ‘aware that ‘DEFERRED MODE. COMMANDS
are the commands used. in programs ‘and that they w11

always have a lineé number in front of them so they can
be carried out -at 3 later time when the programj1s run

[
‘\,7.\‘

- SCREEN AND PRINTER DISPLAY. The students, w1¢1'¥e0®gn1ze .

that the PRINT CDMMAND is used to display output on the.
screen or printer. “They will be able to use the PRINT
COMMAND in the foTIow1ng ways: A &

&

~ e ‘,
. Lo
f
.

‘a) To d1sp1ay what is enclosed within quoteé

b) To calculate and display the results of mathemat1ca1
operat1ons ‘ , '
c) To leave a blank line for screen formatting.c.

d) To display what is stored as variables.

&

B

T A
o

%



.‘,_J” ‘

N

, e) To display a combinatton of what is enclosed 1n,3 S
‘ -quotes and. what is stored 1n‘bar1ables (eg print o
e "He]lo " N$) " s .
3 . : B :'1,., S ‘l.'A ."\‘».-
g. The students: w11] be aware of the funct1ons of the”
' FLASH, INVERSE NORMAL . and DL\commands ard will be

able .to use them in a, program=t5. “dress up* the1r»,¢;;'f'“"'”'

programs.
~ 1o. SCREEN FORMATTING - thecstudents WI]] be able tO plan

 How they want materijal; to.appear. on the ‘screen’ and w111 “?’ )

,prepare programs that use good screen formatting

a) Students will use the HOME e nd 1o olearwthe'?%'”A“.
screen and move the curso? ‘to :Ee top- left: corne
the ‘screen as a f1rst step 1n formatting ’

::b) Students will be able to p1an the presentatton o¥ \JV?d{ﬂ
© . material us1ng a prepared screen formatt”ng sheet

c) Students w1ll be able to use the HTAB ;VTAB and TAB

, commands to pos1t1on the cursor for screen o .

formatttng f : ‘ . Sy

d)’ Students w111 us COMMAS and SEMICOLONS:», JREEER

. appropriately in'print statements to format 1n B
columns or leave no spaoes as requ1red e

,“

11l VARIABLES - Students w1l] demonstrate an understahd1ng
- of the nature of var1ables 1n the following" ways :

.

a)"By recogn1z1ng the analogy between var1ab1es stored
in computer memory and "mailboxes® -with names on
them and 1nformat1on stdred in them

b)b By - properly naming numerlc and\str1ng van1ables
us1ng ]egal namgs J .

c) VRea]1219g that variables can omly store one p1ece
of information at a time so that when new
information is put in the old’ 1n¥ormat1on is

~’d1scarded . 1 ) ;

'd)Q_The/students w1ll be able to use-the LET “éonmand in

" rogram to ass1gn a value or str1ng to a
vaar%able _ !

e) The’student& will be able to use the INPUT command
»+ in a.program to ‘allow the user. to enter responses
‘ into . var1ables from the keyboard
g re e . . ‘\
e «??, o
A



R .,}presslng the RETURN key

13¢..

"ﬁv4a) Correct]y 1dent1fy and use.. the symbol; for Wﬁ;

‘;~3ftﬁﬁThe student&qW1ll”Be able to use’ “the GET command in

. .& program’ t& aogept# nly one character fromathe‘

~-Keyboard- and then contmnue without the useﬁ&

3 " . ‘o
e s
L \ A *
:

thhe student w1ll demonstrate an’ understandlng o? : Some

o iof the. mathematical’ capab1l1t1es of tbe cdhputeh by
;~§be1ng able to e , SR

I
-

- addition, ‘subtraction,’ mult1pl1cat1on division,

.'f;,fqgreater than less than equal; to, &&pot equal to.

'Q%ﬁbjj'Recogn1ze and_use the dectsion m%k1ng capab111ty of‘

13,

14.

. .the computer y-ut111z1ng the IF-THEN, command®™in.
Yy gombination with the greater than, %s than, -and
7 hJequal to symbols.. N

c) " Use .the proper. syntax in a computer statement to
. .get -the desired order of operation in: solv1ng :

o-a mathemat1ca1 problem - S
o ’ : ’ “
d)- Correct]y use. the random number generator (RND)
. and intgger (INT) commands to be able. tp produce

random whole numbers . i

il

‘ 8
The student will demonstrate an understanq?ng pf. the 4

-.operation of Joops within a computer progrhm by betng
able to
¥
“a) Create an infinite- loop using the GOTO command

s

b) Set up an 1ﬁf1n1te count1ngfﬂoop o ?

c) Use the IF THEN statement to tontgol a loop to the

) des1red number of éycles. ’ ,@

d) Use the FOR NEXT loop in a program to accompl1sh
an-assigned task. ;

e) ‘uSe the FOR-NEXT loop as a time delay. loop that
causes a pause in the program but dlsplays noth1ng
on the screen. L .

: i\

Flowcharts. The student w1ll recogntze that flowcharts~>
are a graphic representat1on of the steps in the
procedure for solving a problem or performtng a task

The students w1ll be abﬁettsl ]

a) Recognizing the standard f lowchar t symbols for
START, END, PROCESS and DECISION ?

E

BT S
e

¢



RS . - ‘ ,
,jﬁb)f Draw-and"explain a flowchart for a;simp]e problem.

18

17.

¢l ;Read a flpmchart and wr1te the commands -in BASIC .

which will ac compligh the task ghat 1s dlsplayed
: graph1cal]y n the ﬁJowchart”- -

- K d . ;; ) T s ."J

Y

_The student will! recogn1ze fhat computers'have graph1c
_:"capab1ﬂ1t1es and they will be abte to use the
e appropr1ate 1nStPUCt10nSstO enable them»to*

B >
ey : o e Coe
il

), Sw1tch modes%’*étwaen ITEXT and GRAPHICS

‘

ijb) set’ the desired COLQR after referr1ng to the co]or

mumber chart., ', -~

,;“) “Plan - figures on. the screen formatter: sheQT and then

.draw, them on the screen in low .resolution graphics
' usahg the commands GR COLOR PLOT, HLIN and VLIN.

x .
‘v -

'The studenﬁs w111 be able to use’ the correct syntax of

the’ READ and DATA command comb\nat1ons to- enable them
to . _ S
@

a) 'Store DATA w1th1n a data line so that it can be
calledfup from within a program.
P

b) .Use the READ commanhd to:retrieve the desired
information from data lines..

B

-The students will recognize and use the follow1ng

characteristics of good computer programs

a) Adeqguate. documentat1on to explajn the purpose
- of the program and give instructions for proper
use. This information may be either on paper
or as part of the program.

b) REM stategents will be used within the program
- to 1dent1fy var ious sect1ons or funct1ons

c) "USER FRIENDLY". The program will adequately
- explain what is requird for user interaction. User

"errors anticipated and allowed for in the program.

d) Ctear and readabTe output will be accomp11shed‘by

proper planning and execution of good screen
formatting.

v



TOPIC 4: COMPUTER USES IN SOCIETY. -

1. Students w111 be able to identify tasks performed by
: computers 1n VaPIOUS segments of our society.

: ' 3

g2._Students will be able to list uses of m1crocomputers

-~ in the home and in edUCat1on o

3. Students w111 recogn1ze that a.computer is a piece of .)
electronic hardware that can onty do what a program
1nstructs it to do.

4, Students will realize that computer de0151ons are ‘based
on such things as "is A > B " and that they are not
capable of making value Judgements such as "is George
a true friend?! . . . y :

PO ]
c. 5.

- ; L '
TOPIC 5: HOW THE COMPUTER AFFECTS SOCIETY.

\

-

1. Students will be able to descr1be ways in wh1ch computers
can affect their everyday 11ves,

2. Students will be aware that the impact’ of computers on
~society can be positive or negative .depending on how
humans choose to use them.



~ TERMINOLOGY

STE

#

.

TOPIC 1: WHAT IS A COMPUTER -

4

] : o
BASIC - a programm1ng language that uses commands wh1ch
“are similar to Eng11sh words. - The letters

stand for (B)eginners (A)ll -purpose. (S)ymbolic
(I)nstruct1on C)ode.

"BINARYLCODE - The number code made up of ones and
zeros. It is used inside all computers because

ones- can ‘be represented by 'power on" and zeros
by "power off" . :

COMPUTER - A high speed. 1nformat1on process1ng device
which uses a stored set of 1nstruct10ns to
complete a task or solve a prob]em

CONTROL UNIT - The part of a compute; wh1ch directs the
flow of 1nformat1on and 1nstruct1ons through a
computer. ,

CURSOR - The flashing quare on the screen. wh1ch.
indicates where the next character will be
displayed.

DATA - The information used by the computer to compliete
its task. Usually stored in the computer

memory temporarily or more permanently on a
d1skette

DEBUGGING - The process of d1scover1ng and correcting
errors.in a program.

DISKETTES'- (also called Disks or Floppy Disks) a
magnetic storage device made up of a, magnetic
coating on a plastic disk which is encliosed in
a black protect1ve envelqpe

DOS - Abbrev1at1on for Disk 0perat1ng System. These
are The instructions which must be‘loaped into
the Apple each t1me you turn the ‘power on so.
that the Computer is able to communicate with -
the disk drive to-CATALOG, LOAD and SAVE
" programs.

HARDWARE - The equipment that makes up the computer
system including the central control unit,
’keyboard, video display screen and the disk
drives.

95
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*.:INPUT - Information that is fed 1nto the computer
‘ ‘ Usually comes from the keyboard or d1sb dr1ve

‘MEMORY - The part of.a computer where programs and data '

are stored

’IOUTPUT - The 1nformat1on Wthh comes out«of the :
’ computer as the end result or answer .to the
‘task it was worKing on. Usually the output is

_displayed on the screen or on a pr1nter but. may '

also be saved on a diskette.

. 5

‘PROGRAM -~A set.of 1nstructlons. stored in the - computer_'

memory, which the computer w1ll follow to
- complete a task.

4

ER - A person who writes programs for.a
computer. =

SOFTWARE - The programs used by the computer to perform
a des1red task. S

P T

HISTORY OF COMPUTERS.

]
-

-

aﬁers were not "invented by any one person follow1ng

a flash o genius; they evolved gradually over a long period
of time. Generally, their development. weqt hand in hand

- with the search for the solution to probliems. .Mankind has

always attempted to deyise tools to make a task faster or

easier. The development of 'devices to make the_process1ng of

1nformat1on faster is no except1on

: Progress toward the.development of calculating machlnes
was frequently determined by the current state of a
‘technology. This progress can be roughly divided into five
phases with each phase belng dom1nated by a part1cular
‘technology , , .

PHASE I: 'THE MECHANICAL ERA. Up to 1943, ‘ ‘
' During this 1n1t1al phase the equ1pment was mechanical ;

" in nature and powered by hand. One of the earliest
calculating devices was the abacus which was reportedly used

i

96

by the Chinese in 2600 B.C. In 1642 Blaise Pascal 1nvented_;' \

~the first mechanical adding machine which was hand powered
yand made up of gears and levers. It wasn’t unt1l 1822 that
-the great grandfather.of the computer was drea up by
Charles Babbage. The machine was a wonden)of cdgs,. gears,

Y
13
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sprockets ratchets and counters. He called it an
Ana]yt1ca1 Engine and envisioned it solving any type of
mathematical problem given to it. Itrwas to include a
memory unit within the machine, a cond1tlonal transfer
déevice and a memory storage outs1de the machine. This
device was to have functioned much Tike the computers of

- today. Unfortunately, the device was never completed because
the state of the art of metal working and machine toolirg

were not advanced enough ‘to bu11d ali the intricate parts he

needed

The search for a solut1on to a problem led to the
development of another calcutlating device. Herman Hollerith
was presented with the problem of speed1ng up the census in
the United States. The census was taken every ten years and
it Tooked like it would take ten years to.td3bulate all the
information gathered in the 1890 census. Hollerith used the

punched. card idea developed for weaving- patterns back in the

1800’ s Holes were punched in these cards -to record census
1nformat1on like age, sex and: family size. Then he built &
machine with electrified wires to count the data stored on
the cards. When the wires encountered a hole *in a card,

they dropped throggh to make electrical contact. The signa]
. produced moved a cbunter around one space. The machine cut
the counting time in half. Hollerith went on to set up a

company to sell these machines. -This company eventually
became 1.B.M. T

For the next f?fty years, Holler1th's design was

improved but’ all computers rema1ned basically mechan1ca1
until 1943.

AN

PHASE II: THE VACUUM TUBE ERA. t943 TO MID 1950‘S.

“In 1943 the University of Pennsylvan1a and thefU.S.
Army were trying to find ways to improve the accuracy of
artillery shells fired at moving targets such as aircraft.
A large number of calculations were needed 1nvolv1ng shell
,speed target speed, direction and wind. The army was
using 100 people with mechanical calculators to work out
“tables used by gunners to aim the artillery. This was too
slow and inaccurate for the task.

Eckert and Mauchly, two scientist from the University,
came up with the idea of using vacuum tubes to replace the
_cogs and gears of th& mechanical calculators. When vacuum
tube*technology was applied to the ideas that Babbage had
developed, the first electronic digital computer was
.invented, It was called the ENIAC or Electronic Numerical
Integrator And Calculator. This unit weighed thirty tons
and used twenty thousand vacuum tubes. [t was also very
costly to build and maintain as the tubes burned out -
frequently However, it served the purpose for which it was

¢ -
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designed and was a significant improvement over the old
mechanical calculating devices. ' -

. In the late forties:and early 1950’'s computers had
advanced to the stage that they were being used by some
large corporations but vacuum tube technology required: large
.air-conditioned rooms to house this sensitive equipment to

keep it from overheating. The size and cost prevetited
the majority of the population. from accessing computers.

© PHASE I11: THE TRANSISTOR ERA. MID 5o“s to late 1960.

The transistor was invented in the late 1940's and by

the mid 50’ s was taking over from the vacuum tube in
electronic circuits. The transistor was a replacement for
the vacuum tube in computers. ‘It was a fraction the size,
used less electricty, gave off less heat, and was much more
rugged and teliable than the tube. This made it possible
for computers to be built that were much smaller and didn’t
require a special environment in which to operate. As the
‘cost of production were reduced, computers became practical
for more businesses. Previously only governments and
“extremely large corporations could afford them.

Another advantage of the transistor and associated

solid state circuitry was the fact that they could opefate -

- so much more rapidly than the old computers with vacuum
tubes and electro-magnetic switches.: These new computers
were capable of millions of calculations per ‘second. This
improved. speed meant that one main.computer. could be
connected to a number of terminals so that a number of
people could be using the computer at the same time with
each person using a different program. The computer was sc
fast that it could keep up with all these users while

functioning so rapidly that there was very little waiting
time for any ofdthem.

PHASE 1V: THE INTEGRATED CIRCUIT ERA. EARLY 1970'S.

The integrated circuit chip first appeared in 1971,
This tiny device was another major step forward in making
electronic circuits.smaller and more reliable. - The chip is
a tiny wafer of silicon onto which thousands of miniature
transistors- are etched using a photographic technique. A
chip the size of your fingernail contains incredibily
- complex circuits. They can be mass produced which means
that costs are further reduced making the computer
‘accessible to more and more_ people.

.98 -
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" PHASE V: MICRDELECTRONIC CONTINUES TO ADVANCE MID 7o’ S to
PRESENT.

e

¥

As the technology of micro*electronics continyes to
strive for ever smaller, faster and less expensive circuits,
computers have advanced also. Perhaps the most significant -
development in computers in the past ten years has been the
microprocessor ch1p This‘integrated circuit contains an
entire computer on one chip. A $5 chip today can do the
same job as “its $50 million dollar $acuum ancestor. With
the introduction of-these microprocessor chips, various
manufacturers began selling small personal computers as Kits
that could be assembled at home. About 1875 the home
computer or personal computer came on the market at a price
that made 1% possible for private qnd1v1dual and small

qémpanths to own one.

"Each month a new piece of computer equipment or a new
add-on dev1ce for existing equipment is available.
Computer$ continue to become smaller, faster, less expensive
and more powerful. Improved memory systems, better graphic
vcapabilities, music and speech generation units and -
. computers that respond to voice commands are just a few of
'~ the ongo1ng develoPments in the field ~f computers.

e o ’

1 Q»P'!A ', K

The above phases 1n computer development are al] part

99

of a continuous growth and development, process. Theé change " - o

from one-era to another was gradual Computers built with

trans15tor1zed circuits were still used for some time after-

the integrated <ircuit was invented. For this reason, the
dates given for each phase should be cons1dered as” :
aobrox1mate

PARTS OF A COMPUTER SYSTEM
)

A computer system is made up of five main parts, INPUT,
MEMORY, ARITHMETILC AND LOGIC UNIT, CONTROL AND OUTPUT. The
CONTROL UNIT, MEMORY ‘ald the ARITHMETIC AND LOGIC UNIT are

_electronic c1rcu1t$ ‘'that are housed inside the computer
where you don’t usually see them or even realize that they
are working. The devices that you normally work with are
the variocous INPUT and QUTPUT devices. '

INPUT, e

There are a number of ways that you ecarl get information
into a computer.. You can type it in directly from: the '
Keyboard: Magnet1c tapes or diskettes can be used to load
programs or stored 1nformat1on into the computer The
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information from the bubble sheets that you may have used
for answer sheets is read into the computer. by optical ‘
scanners. . Some units have light pens which-you can point .
at the screen to feed information into the computer. Other
devices that may be used include magnetic ink readers used
by banks to read .numbers. on cheques and punched card readers
used by utility companies to send out bills. You'can even
input information into a computer by using the telephone to
connect it with another computer.

MEMORY UNIT. | | ,///Jh

The memory unit is the part of a comphter that stores
all the information as it is fed in from the various input
‘devices.- The information is stored in separate storage .
compar tments which all have their own ’'addresses’ so that
the computer can find the information very quickly when it
is needed. Both the step by step instructions for program
and the data that it is working with are stored in the
memory unit but in separate parts at different addresses.

‘;>AR1THMETIC AND LOGIC UNIT (ALU)

The purpose of this unit is to perform all Of the
computers mathematical functions and logical decfisions.
‘Computers can add, subtract, multiply, divide and compare to

if a number is greater or smaller than another number.
Complex calculations are just combinations of basic
operations and follow a sequence of stored instructions.
Comparing, sorting and rearranging. information are the Kinds
of logical operations‘done by a computer. Given the proper
instructions, a computer can easily sort a list of words
- alphsbetically or arrange a set of numbers in order. ;

CONTROL UNIT

This unit is the 'traffic director’ for the other four
parts. When data is fed into the computer, the control unit
directs it into the memory unit for storage until it is
needed. As a program runs the control unit gets information
from memory, sends it to the arithmetic and logic unit for
‘appropriate action, takes the results and directs them back
to new locations in mefory and finally sends the results to
an outpn't device. . o .

OUTPUT DEVICES

These devices are used to dﬁSplay the results in a form
that is understandable by you. The mast icommon output
device on personal computers like the Apple is the video



screen. Signals sent out by the cthtol unit ane transformed
into letters and numbers on the screen so you can read them.

Printers produce the same results on a permanent paper copy.
The computer“may also send out signals. to magnetic storage
devices 1ike disks or tapes so that the information can be

used 1ater

"Signals may be sent to speakers to produce

-sound or’ to plotters -which may draw a map, graph or -

electronic circuit.

MICRO’ S, MINI'S, AND MAINFRAMES ',

- . Computers can be classified into tnree general
categories according to their size, price and capabilities.

While these classifications indiCaté differences in the-

computer systems, you will find that all of these systems

have many things in common.

For example,

all of them are

made up of the same basic: parts. (Input Memory, Control,

Arithmetic unit and Output).

In each case the systems al]

work with Binary Numbers inside the machine and use special

"Interpreters”

to translate this code into a programming
language which is easier to understand and use.

A1l of

these systems can function with more than one language as

long as you have the

machine.

"interpreter”

SUMMARY OF DIFFERENCES

MICROCOMPUTERS »

COST - thousands

. 'USERS - one at a

: time

PROGRAMS - one at
~ a time

SPEED OF .

QPERATIONS - tens
of thousands
per second

- STORAGE - thousands
. of characters

MINICOMPUTERS

-tens of thousands
- a'?ew at a time

- a few at e time

- hundreds of /

thousands per
second

millions of
characters

for that language in the

MATINFRAME COMPUTERS

‘hundreds of

thousands

‘many at a time

- many at the same

time-

"billions of

operations
per second
4
billions of
characters

101
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LIMITATIONS OF COMPUTERS

h
{.

While it is generally agreed that computers are a
power ful information processing tool which can handle large
quantities of ihformation and process it very quickly, they
do have some limitations which have restricted their general .
usage up to now. ,

The cost of the computer equipment is one factor which
limits the’spréad of computers. While new technology is
reducing the size and cost, it will be some t1me yet before
computers become common in the home .

Secondly, a computer is “Fimi ted in what it can'do. It -
can be used efficiently in tasks which require repetitive
operations on large volumes of informatiom. Many jobs which
involve small amount of information that is only used a few
times can be handled better manually than by a computer.
Often it would take longer to INPUT: the necessary
information into the computer than it would to do the job
with a pen or calculator. In addition, a computer can only
do what the program tells it to do and you may not have a
program available to do the job you wish done.. ‘

A computer is only as good as the quality of program it
is given to run. Good computer programs- are expensive
_because it takes many hours to prepare. You may also find
that the programs that are available don’t"do exactly what
you need to 'do so some expert help may be required to change
them so they will fit your needs.

Finally, computers and microelectronics are a new
technology. Many people are concerned that advances in
these areas are proceeding so rapidly that they are getting
out of control, Now that computers can store so much
information on people, it is necessary to control who has
access to that.information. Invasion of privacy and
computer crimes involving the computers of financial
institutions are very real concerns. Until people are more
comfortable with this new technology and are convinced that
computer abuses can be controlled, they will continue to
resist change in this area because of fear of the unknown.

[ a3

T

FUNCTIONS OF A COMPUTER

In solving a problem or completing a task the computer
carries out three functions: INPUT, PRDCESSING and OUTPUT.
The INPUT function takes place as the necessary -information
is fed into the computer.’  PROCESSING of the infofmation is:
carried-out according to a set of instructions (or program)
stored in the computer’s memory. The OUTPUT function is the



" computers way of reporting the results of processing the
information that was input.” DUTPUT is most frequently to
- -the TV screen or printer ' '

While these terms apply to the operat1on of 'a computer,
they apply equally well to other operations. For example,
if you want to bake a -batch of cookies, you would INPUT the
correct ingredients, PROCESS (measure, mix, and bake) them
according to the step by step instructions in the recipe and
the OUTPUT would be a batch of perfect cookies. Obviously,
if you wanted to bake an Angelfood cake, the INPUT and
PROCESSING would be quite different. To obtain the desired
OUTPUT you must always use the appropriate INPUT and
PROCESSING. _ ‘ ,

This applies to using a computer as a problem solving
tool. If you want the computer toc multiply three large

numbers' together and print out the answer, the three numbers. '

must ‘-be INPUJ accurately and the computer must have the:
.correct PROCESSING instructions in its memory if the correct
OUTPUT or answer is to be obtained.

WHAT GOMPUTERS DO BEST

The computer is similar to a calculator in its ability
to accept input, process it and display the results. The
ma jor difference between the computer and a simple
calculator is in the memory. While simple calculators may
have a memory which can store values for later use,” the
processing instructions must be entered by the operator for
"each problem you wish to solve. The computer has the memory
capacity to store both the process1ng instructions and
values. Because the processing steps are stored in memory,
the same type of problem can be solved over and over again
much more rapidly than you could do them w1th a calculator.

For example, if you were asked to find the average of

your ‘marks this term, you could simply take a calculator and
do the calculations. However, if you were asked to
calculate the averages for all the students in your school,
you could look to a computer to make the job easier. The
computer is ideally suited to this task. The steps
necessary in performing the calcultion can be stored in the
computer memory. As you enter the marks for each student
the computer can store them until 'you have fed in the marks
for every student. The instructions that you have placed in
the memory can then tell the computer to recall the marks,
add them up, do the division, ‘and display the results on the
screen or printer. Calculations that would take you hours
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to do by hand can be done in seconds with the computer. |
Computers are best at repetitive tasks where accuracy and -

high speed process1ng are requ1red

Computers don’ t Just work with numbers They can
work just as well with letters . Sorting a list of words
into alphabet1cal order is a simple task for a computer and
word processor programs make it very easy to type -in
material or correct errors in:your work before the final
copy ‘goes onto paper. In general, computers are very good
at repetitive tasks where speed and accuracy are important
or large amounts of 1nformat1on must be processed.

TOPIC II: . HOW TO OPERATE A COMPUTER
. CARE OF YOUR FLOPPY DISKETTES

Computer diskettes are made up of a black proteCtive
envelope with a small round plastic disk inside. - This
inside disk has a magnetic coating on it similar to the
tape for tape recording. While these diskettes are somewhat
. flexible, they can be easily damaged'by_excess1ve bending.

- Diskettes will last for many hours of‘actual use
prov1ded they are taken care of properly. The following
~rules will he]p you get max1mum life from your diskettes.

1. Always handle d1skettes by the blacK protect1ve\
envelope. Never touch the grey inner plastic
disk. = = -

2. Protect d1skettes frOm extremes of temperature.
Proper storage is between 10 and 50 degrees
Celcius Leaving them in the:hot sun will L

~ cause them to warp just like a record., " . S

3. Don't leave diskettes in the disk drive when
the machine is not in use.. Pfolonged pressure
from the drive mechanism may cause them to warp.



L

4. Keep .diskettes away frd%%etrong magnetic fields
or the information on them may be destroyed.
Never leave them on top of the‘TV : -

vu . ,:’.

5. Never write on diskette label*with a penc11 or -

: ballpoint pen as the pressure may damage the
diskette. Use a felt-tip pen or-write on the.
label before placmg it on the, d1skette

6. Always return diskettes to their paper enve lopes
. when they are not in use. ‘Store {hem upright in
the boxes provided rather than laying them flat
.on the table or counter where they may be damaged.

%
7. Don't remove d1sKettes from the d1§&,dr1ve when
the red ‘in use’ light is on. »
8. Always handle diskettes with extreme care as the

value of the programs stored on them far .exceed
the price of the diskette. v

BINARY CODE AND THE -LANGUAGES USED IN A COMPUTER -

N O

A facinating thing about computers is. that one md&hlne ,
can work with a number of different languages. The control
-unit on the computer works in BINARY CODE only (a series of
ones and zero's). Each computer must have an ' INTERPRETER"
built into it so that inside the computer it can work in
BINARY code while it communicates with you in commands that
are much easier to understand. When you enter an
instruction on the keyboard, the interpreter changes those
instructions into number code that the control unit
understands. Each Key on the keyboard is represented by a
standard binary number code that is the same for most .
computers. This code is called the ASCII code (American
Standard Code for Information Interchange) The letter "A"
has an ASCII value of 65 or 01000001 in the binary code.

The reason that binary code is used inside a computer is

because the ones can be represented by having electricity on
and zero can be represented by having the electricity off.
Thus any letter or number can be represented by -a series of
"switches” that are either off or on.

- EXAMPLE *.'A('= 65 or 041000001 in B1nary

UL
DI it ettt it
————_‘_---.--__-_..--------—---------

---------------------------------



| ) 106 -
In thls comb1na¢1on of sw1tohes you have one 64 p]us oo |

~one 1 for a totdl of 65. Can you set the sw1tches for ' B’
which is 867 -

The language you will be using on- the APPLE is called
. BASIC (Beg1nners All-purpose Symbolic Instruction Code).
This language is easy to learn because maidy of the commands
are familiar English words. These commangﬁ\ﬁnclude words
Tike PRINT, RUN, GET, LET, GOTO, IF, THEN END. There
are many other languages ava1lable for computers. Each one
has special applications and has advantages over other
languages for that application. Some of these languages
“include FORTRAN, COBOL, PASCAL and LOGO. These languages
require a d1fferent set of instructions and the computer
must have the correct interpreter to change these new
instructions into the BINARY CODE. Microcomputers 1ike the
- Apple can run these languages if you add the necessary
. " INTERPRETER’ into the machine. _

_OPERATING THE APPLE 11 PLUSLWITH A DISK DRIVE.

The Apple has built in 1nstruct1ons for load1ng and
saving programs on a tape recorder but cannot work with the
disk drive until you load the special Disk Operating System
(DOS) instructions into its memory. These instructions must
be loaded in each time you turn the power on and they will
remain loaded untll you turn the power off fo

YOU MUSTyLOAD THE DOS EACH TIME YOU TURN THE COMPUTER ON!
Loading the Disk Operating System (DOS)

1) Insert the diskette into the disk drive. Hold the
disk with the label, up and your r1ght thumb on the
label., .

2) Close fhe door on the disk drive.
" f*‘B) Turn the computer power'switch on.

4) Wa1t until the’ red "IN USE’ 1ight goes off.
(approx. 20 seconds . )

§) If the "IN USE’ doesn’ t go out and the dr1ve R
“w continues to run, hold the CTRL Key down and pness,
the RESET Key. Remove the disk to'see-that -it.ijs L e
" - right way up. Repeat steps ‘one ~through four. 1¥'you.«":
.are -not. successful xan: the second %ry& a%y you - - ‘
wu"‘.m1nstnueﬁgr for’asst@}ancgw B e o

¥ v B A = PSP




* %k 1f the power has already been turned on: C

: : - you could turn the power off then on agaln
but that causes unnecessary wear on the
switch. - A

- instead type PR#6 and press RETURN. THis

will activate the dlsk Just like turn1ng on

the power sw1tch

One quick test to be sure that the DOS is loaded is. to

type the command CATALOG. 1If DOS is loaded the disk drive
will be’ turned on to..give you a 11st1ng of the programs on
the diskette: You will get a syntax.error message on the
screen if DOS is not loaded.

SETTING UP A NEW DISKETTE (INITIALIZING A‘DISKETTE).

When you purchase a new diskette 1t does not con
the necesssary.information to load the” DO0S into the ¢
Those instructions must be placed on the diskette so that it
can be used later to load, save.and run your programs

STEPS IN INITIALIZING A~ NEW DISKETTE

1. “0bta1n a’ SYSTEM MASTER DISKETTE, p1ace it in the
disk drive and close_the door

.2, Type PR#6 and press RETURN. This will load. the
S Disk Operat1ng System instructions into the"
computer s memory.

3. REMOVE THE MASTER DISKETTE AND INSERT YDUR DISKETTE.

. 4. Type NEW and press RETURN This will" clear out any

- old programs that may still be in the memory. (NEW

does not erase the D1sK Operat1ng System
instructions.) -

5. 'Type HOME and press RETURN Th1s will cleary the
screen and move the cursor to the top left corner
of the screen. T o , , .

6. Type in the follow1ng program Remember to press
RETURN after each line: '

10 HOME | S
20 PRINT "PROPERTY OF YOUR NAME".
30 PRINT .
40 PRINT "DISK # 1 Ce e T
CBUEND AR
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7. Type. INIT.HELLD,Vl and press’RETURNE The number
after48he V’ should-be the same as the number in
ine , S :

8. The red IN USE light will come on and the drive
‘ will rgn for about e minute. During this time
the Disk Operat1ng stem instructions will be
@ transferred ‘from the computer memory to the .
» diskette and as well your HELLO program will be
saved which will 1dent1fy it as your diskette.

CAUTION!!!!!!! v 2
The INIT command is used only ONCE on a
diskette. This command places the disk
operating instructions on the diskette,
saves the HELLO program and then goes
through the disk and ERASES EVERYTHING
ELSE OFF THE DISKETTE. You will lose
all your programs if you use the INIT
cpmmand .on anything but a blank

.d1skette

DISK OPERATING SYSTEM COMMANDS
. Once the Disk Operatlng System (DOS) has been loaded
“into the computer, it is ready to use the diskette as a

memory device for permanent storage of programs and
~information. A _

-0

LOADING &ND.RUNNING‘A PROGRAM QITH;THE,DISK DRIVE.

1. Type CATALOG and press RETURN to see a 11st1ng of
~the programs on the’ dlskette :

o 2., Select the program you want. Note oarefu]ly the
‘spelling and spaces in the title. - (Example*rwe
* will choose MATH DRILL) IR

108
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3. Type RUN MATH.DRILL and press RETURN. . The red 'IN .

- USE’ light will come on and the drive will run
briefly while the program is read from the disk
~and transferred to the computer memory. Once the

program 1s loaded it will beg1n to run- 1mmed1ate1y.

5, LF YOU GET A BEEP' and a FILE NOT FOUND message

ly

you have 11Ke1y typed in . the name differently %an

it.is listed in the CATALOG. No problem -- si
try aga1n ‘ ‘
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If you w1sh to load the program w1thout runnwng it

immediately, then you would type LOAD MATH DRILL
and press RETURN. The program will 1oad .from the
diskette into the computer memory, stop and wait
for further instructions. (you could now LIST or
RUN the program). ' ' . '
LOADing and RUNn1ng(programs that -have a "B" in
front of them when you CTATALOG. - Depending on what
a -file contains, it may run on its own if.you type

BRUN as the command rather than RUN: Not. all fiTes

with a B ‘In' front can be BRUN but you won’ t ‘hurt

. anything by trying. The computer will tell you - 1f

it is unable to run it. °

SAVING A_PROGRAM ONTO A DISKETTE

A

’
Ed

After you have wrxtten a new program or-made changes to

1d one you will want to save it so that you can use it

n

The follow1ng steps will save it for you:

Choose a name for your program (eg. COUN?ING BY
TWO v

f\be—SﬁVE COUNTING BY TwO. and ‘press RETURN. The

S

red.’ IN USE’ 11ght w111 come on. and the dlsk drﬂve.

w1ll run.

-

Wa1t until the IN- USE 11ght on the disk dr1ve goes
out. The program ‘has now been transferred from the
- computer memory to a permanent record. on the.
"diskette which will not be erased each time"the:

power- is turned off.
THE PROGRAM HAS BEEN SAVED

SCAUTION --- BE, SURE THAT YOU DON' T USE THE SAME

PROGRAM. NAME TWICE by accident. If-you already
have a~program called COUNTING BY TWO and -you

use the name again, you will erase the old program
from the diskette and save  the newigpe over top of
it. " (This can be useful if you havé. made.changes

to a program and you want to erase the old version -

»

by sav1ng the new vers1on over top of - 1t ) .

| TO GUARD AGAINST . ACCIDENIAL ERASING OF PROGRAMS .
- You can. LOCK your programs s© that you will recelve
a.FILE LOCKED message "if you try ‘to éave 2 program .

by the same name over top of it. = .- -

‘To LOCK a flle - type LOCK COUNTING BY TWO and

-

LY
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..preés RETURN.” The dr1ve will run and an asterisk

will be placed in front .of the d1rectory Tisting
when you CATALOG.

6. To UNLOCK a file so that you can save a new version -

over it simply type UNLOCK CDUNTING BY. TWO and
press RETURN.

7. -To remove a program from'the diskette when you- no
longer need it -- type - DELETE COUNTING BY TWO and
press RETURN. The drive will run and the program

“'will be removed. (If the prbgram is locked you
"will get a FILE LOCKED ‘message, You will have to
uniock the file and then delete it. _ :

i .8.v_Rules for program names
. a) Max1mum«1ength of the name is 30 characters

b) Names must. beg1n with a 1etter Numbers and
: other characters can be used as 1ong as the
_f1rst character is a letter.

c) Keep names short and descriptive of brogram
so that you can find the one you are looking
for easily when you want to use it later-.

DOS COMMAND SUMMARY

1. LODAD | :

LOAD HANGMAN - w111 search the disk for a program '
named HANGMAN and load it from the disk into the
computer memory o

2. RUN ° ’
RUN HANGMAN ¢~ will locate the prdgram HANGMAN on

the disk,- load it into the computer memory and
run the program 1mmed1ate1y : - :

3. CATALOG

This command gives you a 11st1ng ‘on the- screen of
all the prorams on-a disk. If there is moire than
one screen full of titles, the listing will stop
while you read it. You ean get the next screen

full by pressing any Key to.continue ‘the listing.

W

ca -
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SAVE

SAVE MATH DRILL - This command will create a Mew
file on the disk, name it MATH DRILL and place
‘whatever program is in the memory of ‘the computer
on the disk so that you can load it and use it
later. .

i »
LOCK

LOCK MATH DRILL - protects. the program so that .

- you cannet accidently delete it or save another
- program by the same name over top of it and lose
the old program. (You can still LOAD or RUN a

“locKed program,)

UNLOCK.

UNLOCK MATH DRILL - uniocks the file so that you
can make changes to the program and save the new
version in the same disk space under the same
name. You could also delete ‘a. program after you
unlocked it. .

——

A}

DELETE.

DELETE MATH DRILL - removes the file from the
disk when you no longer want it and makes the
space available for other programs. The title is
also removed from the directory. .

DOS ERROR MESSAGES.

~a) FILE NOT FOUND :,usue\ly this message appears as
a result of not typing the file name exactly as
it appears in the listing when you CATALOG.
(remember spaces count too!)

b) FILE TYPE MISMATCH - thls occurs when you try to
load or run a file witha- T .7or a B in
front of it using the RUN or LOﬁD _commands . °
Only files with an A or an Iialin front of
them can. be run using these commands '

111



KEYBOARDING B

To the teacher - While it is unrealistic to attempt to
teach students to-type as well as to leaPn about computers
in a semestered option, it is important that a student’'s
first exposure to the Keyboard be properly. structured. Our
experience has been that students who were allowed. to
develop their own technique at the Keyboard formed habits
which made it extremely difficult to develope any degree of
speed and aceuracy. In addition, the feedback that we were
receiving from.the high schools was that these. students did
very poorly in typing classes because of the bad habits that
they had learned on the computer Keyboard. s

A major obstacle to correcting this problem was the
lack of,training of junior high .school . teachers :in the area
of teaching tpying. To overcome this, we purchased an
approved typing -text and the accompanying set of .
instructional tapes. The package purchased was PERSONAL .

APPLICATIONS “IN TYPEWRITING by .FARMER, GRAHAM, and JENKINS. . .

The text and teachers manual was obta1ned from the School
Book Branch in Edmonton and the tapes from Gage Publishing .
in Toronto. . . .

~.

~Only Component One, Operating the Alphabetic Keyboard,
is used in class.because of time limitations. A very quick
overview of the parts of a typewriter, margin setting and
centering are included. The major emphasis is on proper
posture, finger positioning and keystroking techhiques. In
total about eight hours are spent in class time but students

are encouraged to borrow the mater1als and practice outside
of the class.

To provide a facility for Keyboard orientation, we have .

obta1ned a class set of typewriters that have been
"pensioned off’ within the system. Many of the machines
‘have minor malfunctions which limit their usefulness for
production typing but they serve our purposes well.

We .highly recommend that some effort at proper

Keyboarding technique be made for the efficient use of the .

computers in your classes as well as for the long term
) benef1t of your students. .

&

SN
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. THE APPLE KEYBOARD. 5

The apple keyboard is similar to the typewriter
Keyboard except for the special Keys listed below:

_POWER o ' | 8 - -

" This is not a key but rather an indicator Tight. The
power sw1tch is,on the rear of the cohputer on the left
side.

| RESET ,
This key 1nterrupts the computer 1n the m1dd1e of what

‘1t is doing and tells the computer’ to start:again.: The .
program is hot lost but’' the run must be started over again.

A drastic measure !!! Use only when other methods of “
interrupting a program will not work.
REPT T = :

v - %

’ This is a rapid repeat1ng Key Holding any Key down’
and pressing REPT will cause that character “to pr1nt
repeatedly until you release the Key

) L. 7
<_.._ «

The back arrow is used to correct errors. Each time yop ’
press it, the cursor bacKs up one spare SO you can correct
typing errors. * 2

3
==

The forward arrow moves the cursor, to the.kight. It
can be used to copy over characters on the screen and has
the same effect as retyping those characters.

ESC )

The escape key is used'1ﬁ combination with other Keys
--'not alone. Commonly used to moye the cursor around .the
screen. Pressing the ‘escape key, releasing it, then pressing
the ' I’ s1gnals the computer to move the cursor up the e
screen.

CTRL . . B "

o The conhtrol key is similar to the escape key in that it
signals the computer that the letter to follow it is a

special instruction.. The control Key is d1fferent from the
- escape Key in that it must be held down wh11e you press the

.
. s
1
4
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letter that it is used with. Example -- Holding the control
Key while pressing the C will stop the program. Control e
characters do not show on the screen or- printer. :

0 (ZERO)

The zero (0) is in the top row of characters next to

the nine. When using the computer you must be sure to

distinquish between the letter o and a 0 (zero) as the
computer sees them'as two very'd1fferent charactersw.

&
u

On many typewr1ters ‘the lower case L is used as a one.
On the computer, you must use the one if you mean ' 1’ as the-
computer sees these as different characters.

(43

TOPIC II1: COMPUTER PROGRAMMING.

PROGRAMMING

] - L

Computer programs are a set of instructions for a
computer to follow in completing a task, These instructions
must be very exact:'and-in the proper prder. Saying to the
computer, "You Know what I mean” is not a worthwhile effort
‘as the computer will respond with its SYNTAX ERROR message
indicating very clearly that it does not know what you mean.
Computers only kKnow what you mean if you say it prec1se1y
and in the command structure that they understand.

Computer.programs are made up of a, series of STATEMENTS

or LINES of instructions. Each statement must have an e¥act

structure if the computer is go1ng to understand what it is
expected to do. _

R ~..m\" .

Every statement must begin with.a LINE NUMBER L1ne- -
numbets determine the order in which the instructions" are: :
carried out. It is recommended that you start your programs =
with line number .100 and increase in steps of 10. (eg. 100
110 120 etc.) This will leave room for you to add line in

between your original lines if you forgot something. For

example, if you needed to add an instruction between 110 and

" -120 you could number it 115. Computer line numbers on the

APPLE must be whole,numbers Decimal values like 100.8 are -~ .
not aecepted , BT -

c . DU e we oL .
L B L A - R L3 .

-~
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Each line number must be followéd by a command and then
parameters for that command (jf they are required).

Examples. ,
LINE# COMMAND  PARAMETERS

100 - PRINT  "TESTING"

110 LET B=42

Some commands do not require parameters. These
commands are made up of just a line number and a command.

Examples
100 HOME T
110 END |

. The computer carries out the instructions according to

the 1line numbers regardless of the order that they are typed
intg the computer. Even if you typed in the last line

.number first, the computer would rearrange the line .in order

by line number So if you forget a step, you can always add

it later and the computer will insert:it into the program in .
its proper place according to the line number you gave it. ‘

To perform a task efficiently, we must organize the
task into a series of steps. In many cases, . we have .
performed the sfeps so often that we don’t even stop to
think about them anymore. Lets take the example of gett1ng
ready for schoo] in the mornlng

1. Turn off the alarm. e e - e
2. Get out of bed. e T A S
3. Get washed up. o : _ S B
AL Get’dressed: - . - - e R PR «
B Have~bredkfést LT Im L TToIonoee o
6. Brush_ teeth. T o o
7. Put.on jackef. o - - - T T T
8. Leave for schoo] ] j . , v
What we - have Just wr1tten is. an. ALGORITHM or set of

steps carried out in performing the task of getting ready

for school. If these steps were randomly rearranged as to

the order that you did them in, some rather humerous

situations could result. : ‘ : ‘

-
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While we wouldn’t write a computer program to get feady-
~for school in the morning, we do use the same' idea for

planning and preparing computer programs. Lets write an
ALGORITHM for ca]culat1ng your average for the four subJects
this term

Get Math mark

Get Social Studies mark

Get Language Arts mark

Get Science mark »
Add all the marks-together

Divide the total by four

Record your average.

NOUTE_WRN —

To write a computer program to find your average this
term, we simply translate each step in the appropriate

‘computer- language. In the programming language BASIC, you
‘would need the following instructions.

100 INPUT"MATH MARK IS *;MA

110 INPUT"SOCIAL MARK 1S. ":SS

120 INPUT"LANGUAGE ‘MARK 1S°: LA

130 INPUT"SCIENCE MARK 1S":

140 LET. TaMA+SS+LA+SC e
150 LET A= T/4 , SRR
160 PRINT "TERM AVERAGE IS ";A -

When this- f11e is stared in the memory of the computer,

it can be run to calculate your term average. ~The computer

; operates more quickly than a calculator because all the

Steps heédéd to solve the- problem’aré stored +in. the~computep~
and you don’t have to press-buttons to teld. therqpmputer R
when to add or divide by 4.:.-Alt+ you have te do 'is -enter.the

_numbers for. each mark when the computer asks, for. them.. 1f .

you. wece. finding the -term averages- for. all the. students in’

B your school, you would find it much faster to use a computeﬁ

- -.-large number-of term averages is the Kind of repet1t1ve task

than to-do all the calculations on a calculator. Doing a
that computers are very good at.

Programs are very important to a computer Without
them, computers are just a complicated piece of electronic
circuitry. In order to perform useful functions, a computer
needs the precise instructions provided by the program. In

this regard, computers are much like a stereo: system-: --The -

equipment. may be attractive "and ‘expensive; but without a - « -
- good™qudlity recording’ there wid - be: po gusjic com1ng from . _
it. If you have a podr quaizty tape you &an expect to'get -~~~

poor sound.from the.stereo
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Similarily, you need good quality programs for"the
computer if you are to obtain top performance from it. A
poor ly structured program will either be difficult to work
with or you will get inaccurate results. The OUTPUT on both
the computer and the stereo are only as good as the INPUT
that is fed into them. :

t

refefred to as INPUT, PROCESSING and OQUTPUT. ~In the program
for averaging your: term marks, the INPUT is; the marks for
each of you subjects that you typed in using the keyboard.
The PROCESSING is what the computer does when it adds the
marks together and divides by four. OQUTPUT is the answer
that is printed on the screen.

There are many instances where these three functions
occur besides in the 'computer. In a stereo the INPUT is the
magnetic signals sent in from the tape. The PROCESSING is
the changing of these magnetic signals to electricity and
sending it to the correct channels for the speakérs. The.

~OUTPUT is the sound that .you listen to. :

When you maKe a te]ephone call you also perform these
three functions.  The INPUT is the numbers that you dial,
the PROCESSING is the sw1tch1ng done at the exchange to get
the correct line and the OUTPUT is the ringing of your
friends phone to s1gna1 that you wish to speak to them.

S1m11ar11y, you use these functions when you operate a

‘¢oin vending machine. The INPUT is the coins you put in .and-

the button that you select. The PROCESSING is the
act1vat1ng of the correct mechanism to deliver the correct

»f selectlon-aceording ‘to - the: item -chosen. Finally, the OUTPUT
. dis tHe de11Véry of the 1item you chose from the machine.

In all of these eXamples, you . needed to know the -
.desired output before you~ started.’ "In the stereo, "you -had.
decided what type- of music you wished to hear before you
© inserted’ the’ tape. 'In the telephoné call you had decided
-~ ~which -friend’ you wished to speak to before you-dialed the
‘nurbet; ~ And finally, you-had decided what. item you wanted
“from. the vending ‘machine before you pressed the button
Once the desired OUPUT has been décided,; you can go

ahead and plan the INPUT.and PROCESSING that will be needed
to achieve the desired end result. It is like prepar1ng a
desert for lunch. You first decide what you would like '
(OUTPUT) and then you INPUT the ingredients and -PROCESS (mix

- and bake) them to create the desert you wanted. Desert
could be quite a surprise if you begin inputting and
-processing ,a bunch of ingredients before you have dec1ded
what it is Ibat you w1sh to make o .

Remember this when: you beg1n to wr1te computer
i{w. e .

- o

The three functions in computer operations are commonly

117



programs. You should have clearly dete5m1ned what the OUTPUT
should-be -before you begin planning the necessary INPUT and -
' PROCESSING steps to achieve that end result. .

IMMEDIATE MODE COMMANDS.

¢

An IMMEDIATE MODE COMMAND is one which can be entered

into the computer  WITHOUT a LINE NUMBER in front of. it.

- These commands are carried out as soon as the RETURN KEY is
pressed. A1l the SYSTEM COMMANDS like NEW, LIST, RUN, LOAD,
SAVE, and CATALOG are IMMEDIATE MODE CDMMANDS which do not
-require a line number in front of them. The PRINT command
~ean be used in IMMEDIATE MODE to enable you to use the

- computer 11Ke a calculator

Example. . _
L _ ) _ R
‘PRINT 4+7 beJowed by a RETURN will display.

an 11 on the screen.

These IMMEDIATE MODE calculat1ons can be s1mple

or rather’ compTex like:
PRINT 3 % 7 + 4 / 2 - 3

Try'this on the computer. If you didn’t get-

what you expected, check the ORDER OF OPERATION

in the‘mathematical capabi]ities section.

‘The HOME command can be used in IMMEDIATE MODE to
clear the screen and move the cursor to the top left corner

o of the screen.

You will find that a. number of COMMANDS will work in
either IMMEDIATE MODE.or DEFERRED MODE. PRINT, HOME, and
LET are examples of these. You will find 11m1ted use for
- IMMEDIATE MODE™COMMANDS, except. for the SYSTEM COMMANDS, in
your ‘work on the computer . -

DEFERRED MODE COMMANDS.

* These are the commands which'are“uséd;ip'programs WITH .

SR St

W e
" .
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LINE NUMBERS in front of them. In many cases they aTso have
PARAMETERSTfoTTow1ng the command to form the ‘propér -SYNTAX
of a program STATEMENT They get their name from .the. fact
that their action is "deferred" or delayed until later when
- the program is RUN. They are NOT carried out as soon as you -
press the RETURN. co ' L . o
N

Any command that is used in a program 1s being used as
. a DEFERRED command. The majority of the commands that the
. computer understands are meant to be used in DEFERRED MODE.
Some of these commands that you will use-include PRINT,
HOME, LET, HTAB, VTAB, END, GOTO, IF-THEN, READ, and DATA.

THE PRINT COMMAND (SCREEN AND PRINIER.DISPLAYT

1.° The‘PRINT commanc is used to display strings on the
.+ -screen by printing whatever is enclosed between the:

quotation marks
0 )

_ SYNTAX - 290 PRINT" TYPE IN YOUR CHOICE"

2. The PRINT command can’ be used to. calculate and- d1spla
mathemat1ca] operat1ons (no quotations are: requ1red

SYNTAX 200 PRINT 45
210 PRINT (2+1)/3
220 PRINT A%B. -

)

'L1ne 200 does .the mult1pl1cat1on and pr1nts the answer
20 Yo

Line 210 adds the 2+1 first, divides by 3 and'theh
. prints the answer 1. - - ' :

Line 220 multiplies the numbers that are stored in-
mailboxes A and B. The computer goés.- to-matibox: A-and-
- ‘get the number. It then goes to mailbox B, gets the
number, multipli&s’ the numbers: :together:. and EFinally... L .
.display:thé answer, '’ The only"pari of. th1s*precess~that - n,'J;
you see is the answer on the screen R _ wo

* e .'-.- P _.*...-.. ~»..-.-.c.. n....',,. >
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+ 3. The PRINT command~w1th nothlng beh1nd 1t (no parameters)
“-»> ...: .can.be. used to leave a blank l1ne on the screen for--
S .1screen formatt1ng .

'SYNTAX 180 PRINT .

'M'4ps»The PRINT command can be used to d1sp1ay strings- and eoiph
;,ynumer1cal vaIues stored‘in var1ab1es or” ma11boxes e

~ -

~;gstI-/;x " 100-LET A$s "GOOD MQRNING"
ST 10 LET B T
. 120 PRINT A$ -
130 PRINT B

When this. program 1s RUN’ “t.“he‘ foT’Io‘ang’ W1 T] appéar“ M .,‘ * ‘?;:',;,*’,:
~On, the SCreen SIS Al T L

GOOD MGRNING
7

5. The. PRINT command can be used to d1sp1ay a combwnat)on
of information stored 1n quotatlon marks and values: stoged
in var1ab1es

SYNTAX 100 Ng= "GEORGE"' -
110 M =75 -
120 PRINT N§; " YOUR TERM MARK 1S " ;M

When th1s program is RUN the follow1ng w111
appear on the screen:

RUN- ‘
GEORGE YOUR TERM MARK IS 75

SCREEN FORMATTING INSTRUCTIONS

1. PLANNING SCREEN DISPLAY. You w111 be g1ven a SCREEN

FORMATTING SHEET made up of a 40 by 24:grid to plan, your
~work. This sheet matches the Apple display screen so you can

"~ ‘plah how you want the screen to appear before you beg1n'

programming L _ o T

2

\
Lte ih

L

GiEh _‘, - HTAR. caD move' the cu’sor to fhe 1eft“or right'of Vs TT Ul
R w,present posftion‘ pr1n¢fthe next_1nformatlon 1n the ;;;;5“'
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Mdeszged column. The range of moves is from column 1
to - o g

SYNTAX 100 HTAB 5 - ;
: 110 PRINT “COLUMN 5"

- VTAB can’ move the. cursor e1ther up or down from its
.- present pasition to print information in the des1red
B line. .Range of moves: from 1. to 24.

SYNTAX 200 VTAB 8 - R
210 PRINT "LINE 8" - o

- TAB is used 1ns1de the pr1nt statement to move the
cursor across the screen. The TAB command can only
‘ . move the cursor.-to the right of its. present position
ST Tl justs 1iKe -the tqb Qn*a'typewriter TAB is frequently
;%if,fﬁ[f“‘*used to.pr1nt mater1a} 1n oQ]umns < , _

SYNTAX 100 PRINT "NAME"l TAB(18) ?"ADDRESS“-“
When this’ prOgram is, RUN . it wxll pr1nt
NAME - at the leéft 'side of ‘the.screen then"
. move over “to column 18 and start pr1nt1ng
- ADDRESS . ‘ I o

Rules 1; ,TAB can onTy move cursor to rtght
- 2. The column number must be enclosed
.. in parenthesis - TAB (24)
3. TAB only works hor1zontalTy -
. not vert1calTy

L

, T3. COMMAS and SEMICOLDNS as formatt1ng 1struct1ons in the
e - PRINT STATEMENT, COMMAS can be used in a PRINT statement
‘ - as an automatic tab to columns 17 and 33:

SYNTAX‘PRINT"THREE“,"BLIND","MICE"'
RUN f -
. THREE = . -BLIND . MICE
The T of the word three will be in column 1,

Sirew .oo- .. - the B in.blind will be in column 17 and the
- o M 1n mice w1TT be in coTumn 33

SEMiCOLONS can- be used.1n the PRINT statement to pn1nt
‘.r1ght next to ‘the prevxoué maierlal w1thout Teav1ng any
SDKGSB‘ it T . '

e w e
4 . f
-



L " RUN .
o THREEBL INDMICE e
L The SEMICOLON ‘cah also be used to ptace>-h”h
o -material side by side that . .is entered on _
R different PRINT 1ines. A SEMICOLON at the end.’ ,
of a liné cancels the normal movement of. the s
S . cursor to the next l1ne when you press the - !
. RETURN : , v
sYNTAx 100 PRINT“THREE"'
R ... 120 PRINT'BLIND™; - .. . .~
e ”'*“‘:._ 130 PRINT"MICE"” L
‘ -;RUNi
T ‘*THREEBLINDMICE;.
““Rule: If you want a space between words that B
‘are separated by SEMICOLONS, you must: put the
spaces bes1de the words 1n51de the quotat1on
marks . . i . ‘
4. The PRINT command can be used to leave a blank line : :
S for formatt1ng ‘f' B A e Rl
SYNTAX 100’ PRENT “THREE"- . R AL
110 PRINT - Cowns ol
120 PRINT "COINS" o .
RUN | h
CTHREE - )
COINS

SR L S B SR
' ' i~SYNTAX_100‘PRINT’fTHREE";"BLIND"{"MICE}.A -

To leave more than one blank Tine, you can. place a
number of PRINT COMMANDS on the same line 1f you separate
them w1th COLONS (:)

3

. SYNTAX 280 PRINT: PRINT PRINT

T Th1s 1nstruct1on w1ll leave three blank 11nes

g} )



‘~'VAhiABLes;§MA1LBoxesﬁ."1~*

*1: VARIABLES are. lapeiled storageulocat1ons in the computer
-memory.- Fach: var1ab1e Jds. given a name s6 that-it can Be =
located for later use, Variables can store either numbers . .

.~ or str1ngs (words) as. Tong as you -tedd the- computer which "to

Sl , a letter or.a- numbef.

'expect

0 Lo A R
7 PRI

2. The computer w1lT recogn1ze var1able names - that have one

character (Q); -two characters (G3), or .three charaéters only

~ . if' the third character indicates the type of variable -(B4$):
The $ indicates to‘'the computer that letters are included in:

the 1nformt1on to be stored in. ‘the varlable ) s

.....

Rules for varvable.names -'$.w4;-~ --7'}“":,~~'

. . »
- ‘~‘¢~.7‘~q - -

a) . Flrst character must be. a Tetter

'b) 'The second. character (1f used) may be e1ther ,

- c) The last charactgr is recogn1zed only 1f it
1nd1cates the type of var1able
.de]You may use words as var1able names so that it
... “is easier to understand your . .programs' BUT ‘the
computer will only recognize the first two
characters and ignoré the rest. (If you name it.
. MARKS . thé computer calls it’ MA$)

Legal names | ‘ITTega].names
A ’ 7
B O TR
"%*$' Q. e :?f‘fﬁ/}??'§7Mf:t.uwﬁ‘M.;

t

3. ~Variables only store one plece of 1nformat1on at-a t1me ”

L
N

You can put new information ‘into the mailbox at any time but
- when the new information 'is put in, the old 1nformat10n is

d1scarded and the new is stored in its place

= You can readily demonstrate this in 1mmed1ate mode
using the LET and PRINT -commands. Try these and see.

CULLET BT .
CBRINT B SR

. LET B= 3
~i PRINT'B

123
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4.
and place, 1nformatwon 1nto them SR AR C

. g -

-

LT TSYNTAX T 100 LET A= 2 f,v-f».‘»‘ :

N

The LET command is used to set up var1ab1es in memory

110 LET N$’ "FRED"

© .~ " "".n!"*

NOTE & §TRING or WORD VARJABLES&have ﬁhofés around
them . .

Ca ~ .-

The INPUT command i's also used to. set up variables. "It -

differs from the LET command in that INPUT gets its
“information from the Keyboard rather than from within the

program 11ne

. s
<
o c .

- . P
! B

SYNTAX 100 PRINT "'WHAT is - Y@UR NAME7T Ny
110 INPUT N$

. When,thesestwo 1nstruct1ons are RUN the quest1on is
pr1nted on the screen by line 100.

L1ne 110 does the fo]low1ng _; .
a) Sets as1de a ma11box .
" b) Labels it N§. |

.o . -

-oe) PTaces a. quest1on marK'(°) on the screen.

— w-~-ff"fd) WaltS‘wh1le you type in your .gpame and-

press RETURN

. _,e)‘Stores what you typed in the ma1lbox N$g' .

[P T

afhé?GéT;éénhAnd is similar to“the*INPUT except'that““

'-zg- It only accepts ONE character For storage in the

‘Vaf‘"lab]‘en """" " ! EERE /‘M SRR

- It is NOT necessary to press the REf&RN after
responding to a GET command. As ‘soon as the/uSer
presses a key, the computer immediately proceeds .
to the next 1nstruct1on //

/,

input R

- Appl1cat1ons - Can be used for any us
where you want to Jimit it to one" letter.
Use caution with this command’ becauge it
‘doesh’'t give the user an opportunity to
correct typing!errors -'*- R
_”Can be useful in stopp1ng a/p/ogram while

the 1icar raade infarmatinn froam tha crrsan

......
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and\then-presses a Key to continue the program.

e e e e

: &
© %, .- - SYNTAX 390 PRINT" PRESS ANY KEY TO.CONTINUE..." )
T 400 GET Q§. . L
J
© 'MATH OPERATIONS o . . .
L T R, _ SR
1.Mathematical Symbols on the Apple Keyboard. .. . . ' L
"+ ADD
- SUBTRACT
* MULTIPLY
-/ DIVIDE X
> GREATER THAN
< LESS THAN ~ S
= EQUAL TO o
<NOT EQUAL TO

o ) . . B i et emae a e
,‘.".. . o Lol et g Lo e v

ol :2 «Order of operat1ons ot

- The ordér of operat1ons on the Apple is the ‘same as
standard mathemat1cs

aT 6perat1ons in parenthe51s are Carrred“out first”*"
bl Mu?t1p}1cataon and-dtvrslon before;add1t1on_and,:.::w:A~
~ ‘subtractién - - A
c) Execution progresses. from left to r1ght after
the above are carried out

3. The RANDOM NUMBER generator ‘on the Apple w111 ppOduce*-ﬁ“
numbers between zero and one as 'a nine d1g1t place

;dec1ma1 number . (eg. 095463857)

To generate whole’ numbers in a des1red range you o
multiply by a whole number and use the INT command to :
. drop a]l numbers to the right of the decimal.

’ SYNTAX 200 LET X= INT(RND(1)*10)+1
.210 PRINT- X - -

To get numbers between ‘one and twenty five, you would
'change line 200 sO that you multvply by 25 rather ‘than



LOOPS

K3

1.~ INFINITE LOOPS USING THE GOTO COMMAND. A

2.

computer program can be instructed to stop
carrying out instructions in order of the
Tine numbers and jump to another line number
to carrfy on from there. These jumps can be
made to a larger line number to sKip a
section of the program or back to a smaller
line number to repeat a section of the
program . ‘

An INFINITE LQOP is a repeating section of
a.-program which has no way of stopping until.
you interrupt it from the Keyboard

-

 SYNTAX 500 PRINT "TEST OF THE GOTO 'COMMAND . *

510 GOTO 500 _
When this program is RUN it
will continue to fill the screen
with' 1ine after line of:

until you stbp.it; '

. % e

- A INFINITE LDOP can be stopped ‘
by

*;”Hdldihg CTRL Key while you pPéSS"RESETm

- - Holding CTRL»Key wh1le you press the C,
Key.
. r;Turnihg the power off.
N <

The COUNTING LODP is & modification of the 1nf1n1te

loop and is used to keep track of how many t1mes a
loop has been repeated.

SYNTAX 100 LET M=0
110 LET M= M+i -
120-PRINT M
130 GOTO 110

~Line 100 sets up mailbox labelled M and stores

a zero in it.

_TEST OF 'THE GOTQ.COMMAND. .. « - - - =&

Rt



-Line 110 reads "Let the new M become the old M

3 plus one". "After line 110 is run each time, 1
has been added to whatever was previously
stored in the mailbox M.

-Line 120 prints the pﬁesenf value stored in
mailbox M.

-Line. 130 sends the cdmputef back to line 110
where one more is added to the present value
of M.

As this program: runs, it will count by ones
indefinitely unless you stop it from the
Keyboard.

Bringing the LOUP UNDER CONTROL with the IF-THEN
COMMAND. The IF-THEN command allows the computer

to make a decision. It causes the computer to jump
to another section of the program but only if certain
conditions are met. (OFTEN CALLED CONDITIONAL
BRANCHING) . :

SYNTAX 140 TF Q=10 THEN GOTO 300
180 GOTO 110

Analogy - A "bridge" is needed to get
from the IF portion of the command

to the THEN portion. Only "truth”
can build that hr1dge

When the IF portion is true the bP1dge
is strong and you can cross to the
THEN =<ide.

When the IF portion is not true, you
will “fall through” to the next program
line.

In the éxample given, when Q is equal
to 10 the program will branch to line
300. For any value except 10, the
proaram will "fall through” to line 150

Assignmehts.

a) Insert the IF THEN COMMAND into a
counting loop so that the computer

will only count to 100 and then stop. -

127
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b) Use the IF THEN to evaluate a string-
“like IF D$= "YES" THEN GOTO 360.

-

Note - the YES must be enclosed in
‘quotation marks.

. The FOR NEXT LOOP is another method of repeat1ng an
. operation a specified number of times. ,

100
110

120

130

a
]
N
4
-2
®
5
¥
v

SYNTAX 100 FOR B= 1 TO 5 STEP f
110 PRINT B
. 120°NEXT B-
130 END

, - Line 100 tells the computer
. the following:

. a) set up mailbox and label it B

b) put a 1 in.the box as. the #
- STARTing number )

c) set-the end of the loop when B
is greater than 5

" d) increase. the value of B in steps
of 1 each time through the loop

-Line 120 sends the computer back
to line 100 to increasg the value
of B by one then check to see if
B is greater than 5. If B is
_.greater than 5 the computer jumps
past the NEXT - -command to the next
larger line number (line 130 end).

PROGRAMS TO DO THE SAME JOB.

FOR $=1 70 5 STEP 1 100 LET S=0
PRINT S 110 LET S=5+1
NEXT S _ 120 IF $>5 THEN GOTO 150
END 130 PRINT S ,ﬁ* |
. S
| 140 GOTO 110 -
L . 150 END

128
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: o oo T T T129 7
"~ NOTE < To”Rave these” programs’ count by two -instead of - .
oL o oner | _ ) ‘ '
- . .. .7 .100 EFOR S=1 7O 5 STEP 2
S P 120- LET S=S+2 s ‘
-éy?§'). o ,4_' . ., R . ' -
Note 2. ; The STEP,portion of the for command is
ot . #oppiagnal,if you wish o use steps of one... . . ...
o 2 1f you just type FOR %Ef'Tﬁ 5 the “computer~* —~ ¥« = -
e 2 *qugwill automatically assume steps of one.

5. TIME DELAY LOOP. Tﬁé'FORTNEXT,[oop can be used as
a time delay to cause a pause in the programwhile..
the user reads instructions on the. screen,

SYNTAX 300 FOR T= 1 TO 4000
310 NEXT T

Note- this‘example will provide about a five second
- delay. Fhe cofmputer takes about 1 second to go through
800 cycles of the FOR NEXT loop. . :

FLOWCHARTING

Flowcharts are picture summaries of the steps carried
out in solving a problem or performing a task. They can be
used to assist in planning a program or a documentation for
your programs so that others can check your flowchart to see
how your program operates.

_ Professional programmers use a large number of ‘
different symbols for flowcharting as you can see by looking

at flowchart symbol templates. However, we will limit our
use to the following symbols: : -

(::::::::::) -the terminal symbol used for either the START
or the END of a program. :

AN

| -the PROCESS symbol ‘used ‘to ‘contain an
instruction as to what is to be done.




g0

-the DECISION symbol used where a compar1son
or decision is made. (1s A$= "NO" or is B > 7)

<F—- FLOW LINES with arrow heads on them are used. .
© v = sto.indicate the order. of»operat1ons direction -~
of flow in a flowchart

-

RULES FOR FLOWCHARTING. ~
1. Always ‘use START and END symbols
_2; Work from top to bottom on the paper.

3. Keep chart neat by leaving suffcient room between
symbols and not having f]ow 11nes Cross.

4. Flow. lines shou]d be drawn w1th a stra1ght edge and
should be .either vert1ca1 or hor1zontal

'5.‘ Be sure to place arrow heads on the flow lines.

ASSIGNMENTS

1. Draw a flowchart which will show the steps-taken by
a computer in storing two numbers in "mailboxes"
adding the two numbers together, and d1splay1ng the.
answer on the screen.

2. Draw a flowchart which will Show the steps taken by
the computer in asking for three riumbers to be
typed in then calculating the average for those
numbers and d1sp1ay1ng the answer on the screen

3. Draw a flowchart which 'will show how the computer
S can place a "secret word" in a mailbox and then
have the user guess words until they guess: the
secret word. The computer will tell them when
- they get it r1ght '

4. Draw a flowchart of a number guessing game
played by two people. Player 1 hides a number
and player 2 tries to guess it. After each
guess the computer tells the player if the



P PR

guess was too hwgh or too 1ow When tﬁe”cdﬁbéet""

number is guessed a message appears on the screen -
to tell the p]ayers the number was guessed

. 5. Same as #4 except that a counting loop has been
added to keep track of how many guesses before
the correct number was found '

- Trahs1ate‘the fTOWChart symbols n. #5 into. pnogram.oﬂ7 '

~ STATEMENTS in BASIC to create a program which will
complete the task in- #5 ‘

LOW RESOLUTION GRAPHICS.

In addition to d1sp1ay1ng letters and numbers on the
screen, the Apple can also produce pictures in colored
blocks. By telling the computer to switch: from TEXT mode to
GRAPHICS mode you can have the computer display colored bars
. or individual blocks through the use of appropr1ate
1nstruct1ons

“GR -~ is the command used to tell. the computer that you want
p1ctures rather than words

This command sw1tches the display to a 40 by 40 grid
.for you.to draw on. ‘It also leaves room for four lines of.
text at the.bottom of the screen for printing. Refer to the
graphics formatting sheet for an: 1nd1cat1on of how the
d1sp1ay will be set up

When the GR command is g1ven, the COLOR is -
‘automatically set to black and the entire screen is drawn
black for a black background. You must.select some other
color when you wish to draw -something since- draw1ng with
black on black doesn’ t show up very well -

TEXT - is the .command . used to cancel graph1cs and go back to

the regular d1sp1ay ‘mode of numbers and 1etters
COLDR 7

Th1s command sets the color of the next blocks drawn to '

a light blue. Any number between 0 and 15 can be used
after the equal sign. The color can be changed at-any ‘

point in the program by 1nsert1ng a new. COLO command
The Color values are

L §34 s



PO r “.r o - T LT T 1390
- -0-Black - ‘8 Brown "
o Magenta QfOrange
-2 DarK blue 10 Grey -
3 Purple 11 Pink
4 Dark green 12 Green s e e
.5 Grey . 13 Yellow . - T
B Med]um b]ue. .14_Aqu,a Ceewe . L
7 Light blue. 15'Wh1te N UL L -
. i - » o - . < . ' on-.a.',._. > viesw e @ L I S -
o ,0“, 0 AR VA 0.:9,0.3;.0 trett QML w s 10 ov, v BITe <8

B - Q
» g o-» 09,,'-,",9 o!"‘:‘ .
@ . : X :

PLOT 20,30

- This command. is . used to p]ot -one; }nd1v1dual bTock - The: « - - -
" first number (20) is the column # or* Howafar across .the

grid. The second number (30) is thé row or how far down.
In th1s example a bTock ds plotted in column 20 and oW 30

‘HLIN - This command 1s used to draw. a horizontal line or bar
~of color on the screen. The SYNTAX of this
1nstructlon is: ; R

S HLIN G, 200AT 30 <--Draw.in row 30° i
. R 'if':"'---f End at column.20

R '--f=-start,in”column 10

VLIN - This command is similar to. the one: above except that-
, it draws VERTICAL bars o6f color rather than : .
horizontal bars The SYNTAX for thls command is:

VLIN 6., 14 AT 12 : <---Draw‘1nwcolumn 12

"-"‘----i“4-End in row 14
% .
femee- f"?‘f’*ff--j-Start in row 6
: i?:_;j:. : g o i : : : S
PUTTING IT ALL TDGETHER : f

The foTTow1ng program will demonstrate the commands
~ that you will use in drawing f1gures 1n LOW RESOLUTION
GRAPHICS MODE . ) )

- o
100 Gr - -Set Graphics .;,odé- .
110 COLOR =14  -set color to Aqua .i7'~ o

120 PLOT 12,20 | -Block 1n column 12 and row 20 "



130 CDLDR -9 el ‘Set color to Orange R

140, HLIN 1 25, AT 30 "~Bar from column 1 to 25 ihroi. 30

150 CDLDR =6 - ‘*-Set color to Med1um bTue B N

160 VLIN 26,40 AT. 40 '-Bar from row. 26 to 40 hid column 40 R
440 END- v e e R | . A

“« "%row, ov....u‘-?‘- ., » PR . e L. . Lo Jo . .. ) - “

- .
- e L -

- . After running a graph1cs program, you may ‘wish to

return to TEXT mode to list a program or the catalog. You
-can do this.by. e1ther us1ng the CTRL RESET or by typ1ng TEXT
"and pressing RETURN . :

. b © mees

The TEXT command - .can .also be used in, the program vat"
before the END tS return. you td - thé normaT text dlsplay :

. ‘ | . | " 0 ) ﬁ j v, ‘ . T "' T ek - e e (‘? ©.
. READ and~DATA~COMMAN§sl . jﬂff“]-‘»~";z,. LT e
! UMMAND S g At
. Theu&EAD{command s gimjlar to the LET and INPUT

commands in that 11" thiree of them™are*inténded to. set. UP -

- variables or "mailboxes” in which information canfbe storedﬁ*
The READ command differs from the others in «that.- i.ts source .
of information is a DATA statement The 1nformat1on that is

r#o bg placed in -the. ma1lboxes is picked up from a DATA LINE

) by the READ “commarid. READ” and DATA aTways work as a team

stTAQ 90 READ NS im0 oo T
200 READ W | .

Rt RV
e .

The DATA: statement is a’ llne in the computer program
which is used to store a. str1ng of information which will® ‘be "
needed -when the program is run. This saves you having to
enter this information from the Keyboard each time you use

th program _ The syntax to a DATA T1ne 1s as folTows ‘

:1000° DATA BILL, 64 dOHN 35, CANDICE 83

. -
~

Notice, there is no. punctuation after the. word DATA and
there is 'no puctuation at the end of the line. Each p1ece,'r_‘l“'
of 1nformat1on that is entered must be separated by a o
commal,). In addition, NEVER LEAVE 'ANY SPACES BETWEEN
ENTRIES IN THE DATA LINE '

: A program can have more than one DATA T1ne ANl the
Adata lines will be read as the 1nformation that they conta1n



~ig- needed Readlng of the data w1 lways start at’ the
--beginning of the data tine with: the lowest line: number,ahd,
- proceed. to. each-hxgher line number. DATA lines can come

- before or after’ the READ command: without affecting the
“'operation of ‘the program,. However. DATA lines are
ﬂfrequentky pldced.at .the end of a. program so that they are

Aeasy to Tocate when data changes are necessary

AS the READ command uses- 1nformatton from the DATA

line a “pointer” is moveéd along to keep -track: of- which-. data.. ..

.ﬁhas a%ready‘been ysed . and ‘whi iece of data is to be read

- next.” I¥ you. ‘try to. read 7 €.4dta) rhan: is; conta1ned~rn«the.:ﬁn-

DATA statements in the program; you ‘wilt ‘get-an-“out of -~ -
data"'error message and the program. will stop o

L You,must Qe very careful in organizing the DATA line so
'that the "READ- eommands find the zinformation in .the-.order . ..
" thatt they need it - Missing out one ‘piece of 1n¥ormatfon; S
will cause all the others after that to- be read 1nto the
_~wrongsmemocymlocat10ns : .

EXAMPLE OF “READ - ~\DATA.PROGRAM | N
100 HOME 77 T c",,f e
110 READ' N§ =« o =
115 IF N$2"Zzz" THEN GOTO 170
120 READ A
u . 130.READ B
~ . "{40"READ C* -~ - |
. 140 PRINT " TERM_ MARKS FOR ™ N$ s e
“150. PRINT A,B,C. , R
160 GOTO 110 | S
1170 PRINT * TASK COMPLETED"
180 END - o

1000 DATA BILL,40,65,#5; JOAN,70,56,67
1010 DATA CAROL 80,73,65, FRED;, 90, 87, 82, zzZ

i

'When this program is RUN, the four READ statements will
«PiCK. up the name and marks; for each student. - The print
%commands w111 d1splay these on the screen

. The ZZZ at the end of 11ne 1010 is a "flag wh1ch has

" been ysed to s1gna1 ‘the computer that the last set .of scores
~ has beeh 'read. --Line 115 _chegks for the "flag" each time §
. througg and ends thefp ogramiwhen it. f1nds 4t Without ¥
-the” flag and*the IF-THEN STATEMENT in 1ine" 115 you would get
. an error message when you ran out o6f “data. ~You may.choose
“eiher. numbers or letters. ashETags as long as the flag you'”

‘choose will not appear in -t

-to match the IF- THEN dec1s1on line to the flag

>

data otherwise. Uust be sure il



GOODCOMPUTER PROGRANS. L L

.'» '.-H ’

o As you become better at wrlt]ng computer programs, you..h_ .
w111 be expected- to -have your" programs do more than s1mp1y
find the answer and print a number on the screen. You

- should be looking. for the fol]ow1ng character1st\cs of good
) computer programs . in your work . ~

1 The title and open1ng 1nstruct1ons shoJ]d exp1a1n'
S c]early the purpose of the program and. how it is to
be used. ' If ‘the instructions are complex they -
~should be available on paper §O the u7er can refer

r

) ""*4@ them as. the program is’ 1n use.

2. The program ms.weﬁj,pTanneg arid. organ.zed WIfh the' .

various sections’ being ciearly identified by’ REM
.STATEMENTS.

!

M 13m~»1ne presentat1on of 1nformat1on .and results should
o " be well formatted so that 1t 1s log1cally organ1zed
and eas11y ﬁead“ . ATt
4. The program should be "USER FRIENDLY" The
. instructions should be clear enough so that
anyone can -understand how to ‘use itT In - -
-- addition, you should try to ant1c1pate errors -’
- that are )ikely to be made . by a user and .build
~in ways of Tetting them ‘try" aga1n rather than
hav1ng to start all over again. Remember, good
instructions are an 1mportant part. of av "user
fr1end]y program _

‘You have written a good program 1f you.can br1ng any
student in and have them run the program successfully
*"w1thout any promptlng from you.
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ff Sound f1lmstr1p ser1e5r BASIC An Introductlon to
Computer Programmlng -

TOPIC 111 SUPPORT MATERIALS. R .

'-.-§a) Pan\\1-'BASIC is a»Language.a PRINT,:LET; NEW, RUN

and LIST are introduced ]
'_b) Part 2-'Introduct1on to_Computer Programm1ng
BREAK . and INPUT

“;f.cl_Part.B- Problem solv1ng strateg1es. Ithudes

1dent1fy1ng Key info in a problem, .
;F1dWchart1ng, and wn1t3ng -programs..

‘ d)'Part 4- Loop logic. patterns for more. complex

programs A continuat1on of part 3.
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Deals
-with Looping usxng GOTO IF THEN FOR NEXT
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2. Be a Computer klterate~by Ball and Charp
. a) Chapter 5 Commun1cat1ng with a computer
b) Chapter-?. How to wr1te~a swmp1e~pr09ram.

;&@ BASIC Fun: Computer Games. Puzzeles, .and . Problems
: Ch11dren Can Wr1te by L1p$comb and Zuan1ch
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Excellent source of program tagng for var1ous commands
at a level all beginners can’understand. ‘Problem,  ~
' sample run and program listing: g1ven for each task
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1. Be a Computer thenate by . Ball M. and'Charp, S.
o a) Chapter 8. How computers work for : us

2.‘Computers 1n Your Life by Berger, M. Select chapters from
. . table of contents to deal with: top1c of your -assignment -

3. Home Computers by Corbett .S,
| a)-Chapter 2- Computers We' Already Live With.

4, Sound F1lmstr1ps Computers in Our Society: by
Encyckppedla Bratannrca Educattonat Corp

a) Computers in Everyday L1fe _
b) Computers Ln School and Bus1ness

c) Personal Computers Tn the " Home
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HQmé Computers- by Corbett, 'S.

.

5'”'édﬂéhé§téﬁ'i{ Cdﬁpﬁiers fdrqEvenyone;
b) Chapfer.g.‘CombUfer_Crime and Abuse.
~ c) Chapter .10. The Computerized :Hpme. v .

. * Sound fiimstrip. Computers fn our Society by Encyclopedia
Britannica Educational Corp. S

- a} . Computers Change Society.
b) Computer Careefs. s



