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ABSTRACT
v

'AIMS AND GOALS OF HIGH SCHOOL: COMPUTER‘PROGRAWING

CURRICULA WiTH IMPLICATIONS FOR NOVA SCOTIA

\
{

>

‘Lonny G. MaclLeod

April 1987 \ 3

\ o . » ’ X \ ) >

This study examines computer prégrsmming courses
offered in Een Amerisan statés'and nine Canadian provinces
and compares them to the Computer Related Studies course

VH:foereu in. Nova’ Scotia high schools¢~erdetalled look at .
contemporary literature reveals current trends in
‘seducatlonal computing which are examined in light of
: :‘; | present cqurse offerings in Canadaﬂ;nd the United States.
;&‘i‘ Specific 31mllarlt1es and differences among the various

programming courses are discussed, and specific

secommendafions‘are made for~the\futﬁre"of secondary
\gbmputer progrsmming in Nova Scotia. ~Three tabular

appendices (I, II and II1) compare the states! and
‘prov1nces courses and a -short glossary of computer terms

-
»

— is given in Appendix IV.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

“



et ]

PR

Lyl e,

needed help and direction.\

- ACKNOWLEDGEMENTS
No work of this type could have been CDmpieted wlthout

the help of many other peopleﬁ I would like to thank the‘

‘folowing for their assistance: all those education experts

from across Canada. and the United States who took the time .

n

to provide information on" the' courses taught ' in their

) province, or.state, Fred Crouse' and anna Giles .of the Nova

. RN \ .
Scotia Department of Education, Dr. Fred Dockrill and Dr.

Donald Weeren for tﬁflr a531stance 'in cleaning up a
multitude of grammatlcal 31ns, Professdr»Kevin MacLe0d~for
his constant encouragement .and assistance, and, above all,

Professor -Glane - Gorveatt for always belng there when I
Y .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1.1

1.2

CHAPTER 2 SECONDARY PROGRAMMING COURSES IN THE UNITED .

2.1
2.2
2.3
2.4
2.5
2.6
2.7

2.8
2.9
2.10

2,11

2.12

2.13

Y

 TABLE O} CONTENTS

. 1'}f.

CHARTER 1 LITERATURE REVIEW

Introduction

Recent Literature in Computer Prdgfaming"COursés

Programming Languages
Problem Solving‘ ) .A . \{
Teacher Traihiﬁg |
Curripulﬁm\lssues Eoé Programming Courses
Adbanced\Placemeht Coﬁputer Science

Conclusion

STAYES, EUROPE AND ABIA
Introduction‘ :
U,S;‘Nétiohal Initiéti&es
Alaska o .

Arkansas

California

Connecticut k‘. s
Floriqa ‘ \
Georgia . R
Indiana

Ioﬁa

Kentucky

Louisiana

Maine

AN

{ i S | , | o R \_

10
12

13

14

16
16
19
19.
21

.21

22

25
25
26
27
28

31

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



- 14
15
16
17

NN NN

.18
.19
.20
.21
.22
.23
.24
.25

A 2N 9 [ *] NN )8 [\8]

CHAPTER 3 CANADIAN INITIATIVES

‘.3:;'
3.2
3.3
3.4
1 3.5°
3.6
3.7
3.8
3.9
3.10
‘;3.11

- Quebec

o

TABLE OF CONTENTS {CONTINUED)

-

Marylangd

Mississippi s

Missouri.

New Hampshire

North‘Caroliﬁa.

Oregon‘ ~ :‘ o

TénneSSee\ ‘ ' A

Texas o . i ~ ‘ v
Vermont

Wisconsin

Secondary Programming Courses Outside North America

Conclusion

I;troductién

Alberta

British Colﬁmbia
ﬂanitgba

Newfoundland

Novahsbotia . ;e
Gnﬁario

Prince Edwgrd Island >
Sasiatéhewanﬁ‘

Conclusion '

W W
N

35
35
36

37

39

43

13

45

47

47

53
.

58

63
66
67

70

72

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

@



TABLE OF CONTENTS {(CONTINUED)

P

CHAPTER 4. CONCLUSIONS

. 4Ll Introduction o, , 74
" 4.2 Overall Goals ‘ \ 14
4.3 Seconda)ry ‘Goals 73
4.4 Specific Recommendations
. APPENDIX I  USE OF MICROCOMPUTERS IN SELECTED US STATES 91
'APPENDIX II PRIMARY GOALS i 92
APPENDIX III SECONDARY GOALS . N ! 93
APPENDIX IV COMMONLY USED COMPUTER TERMS 96
\REFERENCES 101
- - " h
y
kS
e
x Y’ .'! ‘ .
- o

88

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1. Literature Review.

N v . ) 13
.1 Introduction _ . v . -

y

The purposes of this thesis are: to examine recent

literature on secondary computer programming courses,. to

<

explore curricila used in teaching these courses and to

‘evaluate Nova Scotia’s new CRS (Computer R‘elj;‘ted‘ Studies)
. T > : . : ) AN

" 441 course. _
In September 1986, Nova Scotia Schools began teaching
‘;he new Computer Related. Studies (CRS) course. This course

N ‘ had bee? in existence for several years, but there were no

Y

set curriculum guldelines for teachers to follow ‘Teachers

of the course were using wldely varied hardware, software’
. ’ N .

‘and* teprooks and a wide variety of courses resulteg. Scme

‘\ - courses were literacy oriented, while- others were almost

e

,ex‘clusivelS% dedit:ated to parcga:aming. The ' new curriculum
guidellnes attempt to standardize t;eaching of CRS 441 and
provide teachers w;th directlon and enrichment materials.
This thesis s'ﬁb;iia'”hé?{b“ Nova Scotia educators to determine
* whether the new _curri%;ulum éu:{delines are giving the CRS

441 course the direction we need for the 1990's.

1.2 Recent Literature on Computer Programming- Courses

An  examination of the literature  on  secondary
progfamming courses led to the discoveyxy that, a‘lthough a
large quantity of. research has been done w1th regards to

computers 1n education, a 'relatively small amount\ of

! »

Y . o o
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current vresearch deals with programming courses. $ince

iSBO} the Education Iodgé;godﬁ¥ha@ﬁ§fﬁnnt*Index to Journals .Y

in Education (CIJE).list fewer than fifty articles written :,

concerning nrogrammlng courses. Of'\thesé ‘articlés, ‘many
are out of date and others either are concerned w1th toplcs
_belonging to llteracy rather than programmlng courses or,

with hérdware aqg\financial considerations. This ‘relative .
scarcityi. of information ~héy .‘be ‘ attributed to ‘the
"reﬁolutioo“ in. computer educatibn in the Unlted étates
1(where most studles of computer education taksa place) now
e ““V‘\emphasizing the implementatloﬁg of 'computer alded
- —instruction‘(CAI) in‘ali subject areas at 51; grade levels.
Coorses which teach programming skills lhave bgen. io
existence for seoeral years, but havc chaﬁgéd as hardwaro
;F; ‘ and software have évolveo. Afciclgs written since 1980

.

were chosen for this study~because\of‘a‘desire to examine

L]

‘the most current llterature available and to- avoid the use

of outmoded information - There now\‘appears to. be én

\ . . !
emerging consensus on;content, dirébtion, format and dutput. N
(see ‘Chapter 2, Sectisdn 25). Many computer educatlon

4
»
experts have turneﬂ.their attention away from programmlng

o

and toward more recent areas of intera;t in ‘computer

educatlon ‘(networklng, use of computers in non-technical
-

fields, accessing databases, .etc ). The literature on
these tOplCS was not as useful for this study as were

— articles on programmlng toplcs." ‘ o

-
N ~ o
~ R . - . S
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& -3 Programming Languades

Any discussion of computer education should .5e§in-with‘

the views\ cf . Dr. Alfred Bork of the -University ‘of

o Califérnia,'ﬁwho . has authored severgl texts and n?merous

. ' articles‘ concerning computer edugéifon 'and isifin ‘the
foréfront of edu;ationél computing. He leads thé push for
structured programming in schools, éwteachiﬁg metnod.whiCh : | §§5
eﬁphasizés‘tpat'prdgram ching.shpuld.be undertaken in much

" the same manner éé prob{am solving.én ﬁaﬁhematics: throughﬁ
a Sériés of cafefully thought‘ou; steps whith‘@ay be used
td‘solvé other, similar problems. Bork (1984) -stated that
. . the teaching of @rogramming in schools ié a d§s§§§er area
and bﬁilds uﬁ habits which are~§ery difficul; t;>overc6mei
in later life. He believes these,problems¥éré‘caused Sy\
u;é, of. the- BASIC language and by teachers who do not

" understand “program@ing.f - In an\‘éarlier article . fBork.
i983), he stéted~his teelings théﬁ BASIC should be avoideg‘
at, all costs. BASIC is a'poor‘choice for a pragraymiﬁg

\ language because it allows the creation of "spaghett} code”
. | (hgfelessiy tangled. p;qgram' structure) and lacké other c ~.
attrigutes of structured languégésl These shortdoﬁings

include adequate c0ntrol> structures, ‘ proce&hres and

e - subroutines.

| ?as;al-seems to ﬁave become th language of cho;ce in

moét proéramm%ng courses. As stated above, many experts in

. : éducational computing:fegr that most children prograﬁm{ng

-

in‘subgetS'of BASIC will be unable to write understaddable*

v

-e

\‘ ‘ \ ~. ‘ \‘

bt . T
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_BASIC programmers and which must be later "unlearned " Inf

>

N

~de31rable when learning to program.

s

code. BASIC has‘its”adhefents, but even they are beginning

to accept the fact that students shouldlléarn a structured,

programmlng language such as Pascal 580 that they -can avoid

the confused coding methods whlch are learned by beginnlng

his qlscuSSLOn _ofb the Tennessee High - School Computer
Sciense Project; Baird (1984) states that, by using Pascal
and a very careful and\thbrohgﬁ approach to bsth hardware
asd software,'a‘cqurse evolved which showed thatf

1. students of average‘ability can learn

‘structured, top-down programming.

2.qstudents can Jlearn to break~down problems

3

§mto smaller tasks and test prscedures
Erto smaller tasks and test procedures

Lone wvmmaiiaasy  Casan ascw w weapewws SOlution.

3 ;wcfklng in teams can relleve pressures,
" " promote peenYteachlng and buffer fragile egos
4. debugglng programs as a group helps.students who
may view errorsfas personal fallures to reallze
tﬁat mistakes are nuisances Whlch happen to all
p;ogrammers. ‘ * \

. B N “ ~ . - R - ~
. This p}got* course proved over an extended period of

time (three years)('that ‘Pascal could 1ndeed be taught

\.,__-‘

successfully in “high, schools and that peer teaching 1s very

3

\ »

Apderson (1982) compared the relative merits -of BASIC

and Pascal and found that, while BASIC fell short in terms

of _modularity, readaﬁility {especially where lengthy

*
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‘ prograﬁs are requlred) and "lack of nmnemonic names for
vatiables (variable names are 'usually limlted to two
letters), Pascal excelled in all th;ee.areas and should be

given seriocus ' consideration when choosing a programming

language.
Brown (1984) praised Pascal as being a language
“/’: . specifically designed‘to teach programming. He felt that’
. N

_one of Pascal’s strengths was its ability to break complex

fproblems"down into a §exies of smaller tasks {procedures) ,

- ~.‘. ~which maqé t t ) pest languagé for uSe at the seconaéry
| v evel. Five  reasons Qere 'listed why sPascal: should be
it encour?ges good programming practices, vt glves
students c&as go other programming languages. such as C
and Ada, it i the language used in‘}ntroductory university~

‘courses, it may be used (in the U.S.) to’' give students

advanced~'placement crédit in computer science and it

. ‘ ehables programmers to write programs Gt significance which

: o \do not lcse clarity as they become lengthy.

| - Br (1984)  stated that -the choice‘ of a .programﬁing
1anguage was Crltlcal to the success -of a prbgramming‘
“course. \ " BASIC and FORTRAN are to be -avoided because of

their " use of the GOTO statement which \compllcates a

‘program <} loglc and can easily destroy its structure. Er

. 'suggested the use of: Pascal as a programmlng langu ge,
without the GOTO statement. Hls experiences 1nd1cat d that
students trained ‘using BASIC, FORTRAN or CO have °

.. difficulty. producing well-strpctured programs and that

‘e
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1’ . ‘ | -7_
studen£s‘éfteﬁ prgducé programé\in which they»havé little
cénfidence.. El‘r believes that compi:ter prbgiramming involves

t;wo distincf activities: designing algorithms and coding
_the resulting algorithms, and that course time should be
evenly divided bétween these two activities. = M.

Bitter (1983) set out a computer curriculum which

introduced Pascal at the Grade "Ten level and taught

' advanced Pascal and dat\‘abé'se‘ programming in Grade Twelve. °

. - - . He stated that high school students can not only deal with
.x - . -~ N ' ) \ ‘ ‘ . -
T Tpascal, but that Grade 'Twelve students can engage in a

-~ variety - of self-teaching .activities ‘using Pascal and
_ databases. It must be noted that. this ambitious ‘plan is

aimed at ‘students Who have received some sort of computer

>

instruction throughout their formal education.

. EH ) . N . .
Masterson (1°84) ldentified his requirements for a

o i prog’ramming languige &s: simplicity, power, compai‘.ibi‘l‘ity‘

and cognitive richness. Even Pascal, the programming

language choice of the majority of secondary curricula, was .

. found wanting because programs are created in an editor

{programs must be compiled and run pefore they can be

debugged) and procedures must manipulate the --.content of

memory registers one at a time. BASIC was praiSéd for -its:°

ir}tgractive nature (programs can be run  and therefore
. debugged without compiling). - Unfor;unately,~» ‘BASIC lacks
,adequaie control strui:‘ture‘s, §ubrou:tines énq procedur‘es.
APL and LISP were rejected because, although th‘e§ ‘are very.

‘p_owei-‘ful, they are also difficult to learn.  Masterson

———

)
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‘ recommended AMPL and Logo ‘because both languages share

v

features which Masterson feels makes them. ideal for use as
prégramming'languages:

;.‘pbwerful, interactive code
2. powerful primitives for creatlng and a;/grlng
»,
whole data structures '

' - . g

3. functional notation that often emphasizes the
hierarchical structure of a computation R

4. dynamic memory allocatiop

i

&

5. stored,workspdces containing variables and

*
function définitions . .
. 6. user accé?s‘to system variables
SOme aducators . obﬁect~- ~ the use of AMPL, a rather

1

‘ mathematlcal programming language, in high schools because.

many programm;ng ‘courses are beginnlng "to de-emphasize

mathematics in ap attempt to \establish computers as ‘a
separate discipline‘and to Logo because it is thought to be .

" aimed mainly at yoﬁnger children. However, Masterson .

stated that, of the languages currently avallable, they
most nearly provide flexible, interactive, pcwerful"

programming languages for the student.

‘1.4 Problem Scolving

Bork (1981) stated his belief th?t students do not need

‘coﬁrses whlch deal only with programmlng and that

introductory courses should accomplish more than teaching

‘students to code programs. The algorlthmic eapprqach to

E]
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problem . solving should be streééed ~ along .with the
'éppliéaﬁion of ‘struétured programminé techniques. He
identified the  diversity of preparation among computer
studegts (some knéw absolutely nothing, while others may be
mpgé kno&ledéeabie than f their instructoré). ~The
gfémmatical approach, which iﬁvoLﬁes ‘an \ exhausﬁive
examingtfan\_ofl the sybtéx of a cogputer language, was
rejecied as a teaéhing techniqﬁe‘ and instructors wgre
“éncouraged by Bork to allow students to learﬁ!by éxamining;
runnin§ and? modifying ;xisﬁing ‘programs of asgending‘
éompléxity_béforé they begin writihg programs‘of‘their own.
In this way students will learn what does and does not

" work when constrﬁctin§ their‘own programs,:a'method yery‘
similar to the “whole ;ahguage”~§ppr6ach used in ieaching\
ifqreign languages. Students Qho learn this ‘meﬁhod of
programming begin ‘to ~wri;e pPrograms based dn realistic
probléms‘as_éoén as possibie4§nd program in‘mé:e ﬁhan oﬂe
coﬁpﬁter‘language so they can gain insight iﬁto the nature
of programming languages by comparing‘fhe‘featureg of each

léiganE‘sﬁudied. o |

Swigger (1954), in her réview of gomputer education'

. litérature, citéd severai studies which showed that the use
of é modél of some type when. teaching programming resulted
in impro§ed~comprehension and facility in writiné'prég;ams.
She npféd an interesting étudy by.Shneiderman {1377) which
. fouhd thatkthe use of floypharts had no effect on student

]

. perfdrmance in learning -to " write programs.

NN A
3
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Studies by poth Lemos (1978) and Eheney {(1977) demonstrated.

the value of the team approach to programming and. problem
debuggmg. Swigger concluded -that novice .programmers in
general have difficulty ' formulating problem solving

algorithms because of their inability to tiv

k in general
terms and t‘hat novices have the greafe préblems with \I/ZO
{Input/Output), assignment, l‘oopih{_ and recursion
statements. S | . R

Coburn (1985)‘ citeé a study by thel Uhivefsity of

Massachusetts which .showed- that algebraic word problems

were ‘easily hsoived by student - when stated in a-

p_rogi-amming-task format. He also stated that unllke many

of the innovations of the sixties, computers seem to have

strong fundamental “support among teachers, administrators.

and the community.  Many educators are  concerned that

computers in the classroom may become neglected and

forgotten, gs -educatjonal television was in the seventies.
. !

Tbis_does nbt seem to be happening, although Coburn warns
that while ‘s‘.coniputers will ‘ceontinue to affect our everyday

life, the‘yf’l could disappear from the classroom 1if efforts

J
are not made to maintain the momentum whlch has begun-: in

educat 1onal comput 1ng .

1.5 Teaqher Training

Teacher tramlng is identified as another major problem

area, _;not because‘* univeérsities ‘fail to teach programming

well, but because universities are not preparing teachers

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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N i \ .
to teach ogpmputing in the schools. Two explanations for
this ard offered: many instructors currently involved in
teaching programming have little preparatibn because their
professional  training predated the {ntroduction of
computers in the .schools and, especially in the United
' States, teachers wifh computer training are leaving

edﬁcatipn for higher paying jobs in. the computer industry.

.
~e

e Weizenbaum (Brady, 1985) holds opinions similar’ tS
Bork'S“in\‘that both beliéve that teacher training is
inadequate with‘respecf\to~computefs ‘and both ‘are not in
favor of teaching p;oérahming only courses to Secéhdarx
studeﬁts. However, Weizenbaum feels that thé larger
problems \:faced. by education such -as _problems with
mathematics and science teaching are much more urgenh and
tﬁat time spent teaching progrémming courses would‘ b§
; : bettef'spent trying'to improve math and scjience skiils; |
\ Schwar;z’(Erady & Levine, 138§)'5elié§és tﬁat no one is
well served by having teachers who are unskilled
§rogfamm§rs teaching children to be unskilled programmers.
. He‘also\bélieves that while computerfii?gracy (especially

databases) is

¥

important, programming should be taughf'ogly to tthe who

applications such. as spreadsheets - and

intend to purspe programming ' careers, since most jobs
involving computers require ‘;ittle or no programming

‘ knowledge.

. Teacher education 1is also addressed by DeVault and.

Harvey (1985), two computer educators - ‘who run Computer

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Fest, a summer ‘school Qorkshoﬁ at the University of
Wisconéin[ which mixes students ‘and teachers (of varioqs
levels of‘knowledge)»togétherxwith beneficial results for
both teachers and students. Tﬁéy~stated that the computer
science éurfiqula should not\be rigidly defined, but:shoq}d_
be able to evolve  and benefifz from "mew insights' which
develop. |

Sib

- 1.6 Curriculum Issues For Programming Courses

Ragsdale (1982) stated‘thaﬁ programming courses should
be divided into;prbgrém design (selection and creation of
. P
an \algorith@) 'and program coding (transcéribing of . the
sélected algorithm into-the\app}opriaté computer ianguage).

He believes in thé implemenfétion of ‘a‘ peer teaching

) ‘syﬁtém\in‘which knowledgeable studehts‘help their less able
dlassmates,z\ that secondary’ ?nogramming \ coursés iwill
eventually become similaf iﬁ content to university éou;ses

due to the fact that the courses ﬁil;‘increasingl}~be‘aiﬁed
at‘those whe plan to study computer sciénce at a higher
,level‘ and ‘that‘ teachers must master  innovative
*instructiocnal techniques which .- downplay traditional
teaching methods  in favor of a mofe hands-cog,
individualized approach. Ragsdale also stated that student
teachers shogld be given greatér exposufe to compuiers
during t)eir érofessional trainiﬁg in order to prepare them

for the computer-literate students they will i; teaching.

N N -
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Plog (1984) noted that leadership ‘is a \‘{naijor problem in

educational computing, not because 'Qf ia lack of leadership,

but because of a . lack of followers. This results  in

. duplication of effort and a total lack of consensus -on

computer education at any- levie‘l\,“ aithough_ some groups such’

H

as MECC (Minnesota Educ'at‘iona‘l‘ Comput ing Cbnsortium).‘ have
iproduce~d rr;aterials of such high quality that:" \;:hey‘ -havé
- become a de facto sténdard'. . Plog believes that curriculum
is deterniine.;i by a combination of school teachers,
.professors iﬁ the field .of study Aand textbook autho‘r«s‘. _He

also believes. that computer education lacks ‘the natural

organization of professionals -an)g)some tradition of what.

makes up the field of study. He agrees with Wagner. that

time must be allowed for computer education to develop
] . .
before any consensus can be reached in curriculum planning

and implementation.

1.7 Advanced Placement {Q) Computer, Science

At the present time many American computer education

specialists are implementing an advanced placement éour‘se

~in computer  science, which gives -students  aunivetrsity -

credits for a course covering material. well beyond the

scope of present hi'gh school offerings. The fa}:iona‘ie

behind this is that the tést for the course which has béen

designed by university computer instructors will give\

secondary teachers guidelines and goals to use in théir

courses. The course has settled on Pascal as the:

- : A
Il
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‘programming 1angua to be taught, for the reasons

‘dlscussed ‘above {Tdsk Force on School Curriculum, Task
Force on Tea her © rtification, 1985). ‘

Some edu tors‘ uch as Wagner (Watt (19133)) of Computer
Using Edﬁ'catprs oppo:;e the test because they 'feel it
* prematurely imposes dards on' computer courses. Watt

(1983)‘~§tated that, to the extent the AP course eliminates
the_ idea that ‘BASIC . is . the . hest langgage fo: teachflng
prbgrén&ning; \thex coﬁrse is a poé‘it'ive develépment, as. long >

-

as another premature standard is not ; imposed in p}.aée of

BASIC ‘and that we cannot afford to be lgcked into a curre‘ht\d
standard"‘ when the. situation 1is chan‘g-ing‘ so . rapidly.
Brasweli (1884) stated some of the tenets of the new .
course: it is:more than a pr&granuning c‘ourse; it is not

’

intended as a vocational training course and it is not

3

1ntended to replace current Secondary computlng coursas
: . ;
O 1~.8' Conclusion“ T ‘
At ;f~irst glance, there appears to be little «ar\gument\
axfm'ng ‘fcdmp‘uter educators in\this aréa, but two '\oppdsing
:groi;ps‘ can ‘bé identified: those wﬁo .view programming as a
vital part of‘a‘ student’s' computer education and those who :
X feel that CAI  (Computer Assistekd‘ Instruction) and computer
1.it‘eracy are more irrlportj_ant goals than 1earning‘ a . Nl
progfamming language. . - At the present time, the forces of I
programming have ;the upper hand, as‘ ‘ev‘ide‘nced by ‘the U.s.

S federal government recommendation that every BAmerican high

v

-
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school. student should receive a minimum of one half .course )

in co;nput.er programming before ~they are pé;'mitt'ed to

-.\ o ~

- - RN . C ey

graduate.-
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2. Secondary Programming Courses in the United States;

v

Europe and Asia

2.1 Introduction : ‘ " T

.

o”"

This chapter examines specific curriculum materials

from the U.S. and very briefly ldiscusees programmingA

. L ] 4
courses elsewhere: In the United States most educat\g.onal

decisions take .place at t school board level, with state
. . o ¥ NN :

and federal input. usually oc\c:\rri‘ng' in the form  of

‘finahcial incentives and mandated ~c;1§rriculum requirements.
It should be noted tHRat information from ‘only twenty two
.Amer;.can States is ;mcluded in this chaptexr because some
stmates dld not. reply o requests for lnformatlon and some
states had llttle‘ or nc lnformation ~available on

i .
. programming courses.

2 2 U.§. National Initiatives

American state governments lack the overt control of
eéucatlcn whlchACanadlan provinces .enjoy. However, they
exert a great deal. of indirect -<control through ‘fun>ding,
iegislation, etc. There are several national voices' of
comﬁutar education \including Minngsota ‘Educational
Computing ‘Cor\x‘Sortium f(MC‘CA:E) “which develoés ‘top quality

. courseware apd distributes it nationally% International

Council for Computers in‘ﬂEducation (ICCE) which produces

excellent teachlng materials for elementary and secondary

1.

compu-ter educators and Assocaation for Computlng Machinery
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ACM), a national organization of computér.educators at all
levels (élthohgh mainly concerned with ‘post-secondary
computer édu;ation). -
In 1983 the ACM strﬁck a task force which was to make
.‘curriculum récommendations "for. secondary computéx' ‘science
‘courses. They \stated that computer scienéé »Shoul§ be
offered to as many studentg as possible and should not be
limited Eo\sﬁudeh;s who Sshow promise in the subject area.
The *task force laid out a four course curriculum in

\ éomputéi‘science: i .x - - - \ BN

1. Introdﬁ&tion to Cémputér Science I {fullgyear)

2. Introductien to Computer Science II (full-year)

3. Introduction to a High—Lével Computer Language

(half-year) | ‘

S 4. Applications apd I&plicaﬁions of Comﬁﬁters

‘(half—year) . . E L
The first two courses are "computer ;cience" éoursés in the
tréditionalisense and the final twd coﬁises fit into what
is currﬁhtly . termed “computer literacy." Pascal is
récohmendeq és the programming language to be used iﬁ
courses one and two, aithough sﬁructured BASIC is listed as
an option for Introduction to. COmputér Science I becausad
beginners. usually: find an interbréted 1anguagé (BASIC)
eas#er to work with than? a compiled language: (Eascél).‘
Students who *ﬁuccessfully complete both coﬁrses‘ s%quld
receive credit fér .a first vyear introductory computer

: . :
science course at the university level, which places the

-
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level of the two courses beyond any broadly available
. ' programming courses currently available in 'Ca‘nada-

Introduction to Computer Science I includes the basic 1dea

of structured programnung and top -down de51gn. Students
should learn to design (sStructured) algo;i;hmg_,to_*sol&e "
(programming) problems and the covérage of élgc-rithms and 
‘de51gn techniques should be general enough to . enable the‘
. ‘student to use this course as a foundation for structured.'
~p}:abloam solving in any 1anguage. Introduction to Computer
Sciencé II 1is designed to‘de‘velop th;é con;epté i‘nt;:oduced.
in the p:z"evious‘ ‘cpurse. h Programming will: occupy
approximately two-thirds of the instru.ctional time witﬁh
' students being expected to complete several individua;‘épd!‘
group brojeéts through the: year. | Both,K toursgs are designed - ‘ .
‘to be within the abilltiesw)f all high school students, but \
-it is expected that only students Wlth a real 1nterest in
programm1ng w111 ta};e both courses. The ACM‘al.‘so makes
‘récommendqtions for teacher certification in. gecdndafy
computer science which include three courses in coméuter "
sclience and two c‘ours_;aé in computer education because of .
the ACM’'s ibe‘li\ef that self-trained computer specialists are : : ;,_‘
. ~ inadeguate for \thé proposed cu#riculum‘ (Task Force on |
) "$chool ‘Cur\ricul‘um, Task® force on Teacher Certification,

1585) .

»d( Education Turnkey Systems, an American educational

contracting firm, conducted a study in 1985 on edgcationél
computer use" which found that secondary .schools use their

\
.

/ o
N . 2 s
° e N v NN
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cdmputérs more for computer literacy and programming than

- . S~

for ‘any‘éthg-:r actiwity and that drill a{id practice -uses are.

]" very ‘limited‘ at. the secondary level. . It. was algo

determined that 47 states now offer some. form of ‘teacher

ﬁraining in educational coﬁputing ‘and that 25, stat‘eg have °

‘someé form of guidelines for secondary computer courses.

Programming in B2 was taught in 53% of Ameridan schools.
.. p ‘\ . Yy ot -

-

* offering computer ‘literacy courses, while other programming -

. languages were -found .Vin\only 8% of schools (Education

. - "Turnkey Systenms, 1985) . - P

g.s8. State +Initiatives - . ‘ _

. ‘5 32"3‘ AlaSka T , N ) . \,
VU Y -

Alaska has had the most favorable ccmputer to student‘

ratio in the Unlted States for the past two years (see_

" Appendix I). This is due to the state’s commitment to .

igplementing computers across t;hé curriculum. Very‘fEW
e . . . R

sc'hools teat:h‘ pngrammi‘ng -as a‘separate subjéct, with an

% . ~ :

(Llnd, 1986) . N

”

2.4 Arkahsgs

The state of Arkansas is in_ the process of requiri‘mj
) /“ -
all‘Mhool districts to offer a course. Ain computer ‘studies

which will be given to students in Grade 9- 12 ~Th’e four

* 2 - o . ‘ P
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:"Applicatiops, Programmlng and Loglc -and Ethlcal and Social
implicatlons {Watson, . 1986)
:{‘ \ . Problem solv1ng is to be ftressed throughout the course'
fo \\?&ith . programm;ng to bo ‘taught s using toe followlng
.procedure: . ’
_ V.‘L 1. Défine the problem
Plan and designj;trafegies ro. solve toe\problEm ’
Write structured code A

A

2

3

q, Testlénd evaluatéﬁfosulﬁs

5. Refine solutions: -

6. Write aoéomentation
%he~'grogramming éod~ Logic “Unit ‘includéo ‘the \following
_topics: fipw charts, désciibing program output, exécutiog
‘programs, e@itiog;< modifying ggié;ing programs; .problem

\\ solving  using pragramming and programming techniqués_(l/é,

\\calcuiaﬁions, - vagiable - handling,, internal documentation, .

‘éond' ional . sth eménts, graphics, vioop@ng, A soreeﬂ

' format iﬁg,‘ féndom ‘number. ~generotion, string ‘ﬂanQLino
teChniquos, subroutines, arrayé,_ printer ‘ formarting, -
animation ‘gfaphics,. sgqﬁéntial file handling, IiJ.ot;u’,c,\al‘,

- 0 operators, ' simulation grophics, iterations;”'Mohte Cérlo

' techniquesv random file oandling,‘ infofﬁé;ion iqterchaogo

) codes and skills in . a second progxammlng language) The

maln language used in thls course 1s BASIC w1th Pascal used

in some districts. . —
S .
% » v

. o : o R
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2.5 Callfornla

3

The Californla State. Department of Educatlon recommends

a ‘computer science course which is intended for those

students w1th a keen interest in computers. It is Stressed_

that the ‘course should be adjusted to match the 1nterests
and ablllt*es of the students being taught. The course does
not concentrate on programming since Carlfornia students
régeivé computer ~in%rruction throughout their s;hboling,

but instead stresses ideas which are thoudht. to hold -great

: promiseyifor ‘the -future -such as computer ‘architecture,

procedural languages, data representation and storage,

.circuit deéign and job>market information {(Smith, 1987).

\52.6 Connecticut * - i o - L\\\§ '
" h ‘a ‘mandated

The state of Connectlcut does nota have a

‘curriculum for computer science courses,\with local school
districts having the flnal say about the" type of courses E

. which axe. offeredr Suggested .hlgh school programming

courses include BASIC, -Logo, COBOL and Pascal (mainly in

‘the fAdvahcéd P‘acement Coﬁputer Science Course)‘ The

'suggested goals for hlgh schocl programming courses are: to

be able to create successful programs through an’ advanced
BASIC course (subscrlpted varlables, substrings, output
formatting, sequentlal and random access files, graphics),

to use perxpheral% for programming purposes ‘(store data

fﬂges using a DOS (Disk Operating System), to use ‘word

proc ing systems, access commhnicatioﬁs networks, visit
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COmputer installations) and to have the opportunity to take

¢

an additional programming course {advanced problem solving |

techniques, .- assembly and/or machine language programming,
other high-level languages) (Naimi, 1987). _

The Bristol Board of:Educ%tion (1983) in its Computer
Educatioen plan~ii5ts~a.cour$§ entitlea‘"Advanced Céyputér

Programming”, a half credit math departmént cffering which

‘has as its objectives that the student will demonstrate:
‘knowledge of advanced BASIC programming skills, knowledge

‘of program planning, - developmént, implementation -and

‘assessment ‘oﬁ‘ problem éolving épplications and skill in

'cohpleting projects. Independent study is recommendedﬁwith

Ca staff member d%aling with students on an individual basis

-~

" and the majority of the ‘course work being undertaken as

e

'2.7 Florida

Florida is one of the states_ which ‘is vigorously

promoting computer education. The state Department of

‘Edﬁcation is developing a 'statewide test for computer
‘literacy and has set guidelines - for eleven different

programming courses offered-at the secondary level: BASIC I

———

and EI, Compuﬁer-?rograming‘l; II and 1171, Pascal, COBOL,

PL/C, FQRTRAN; AP Computer Science and Compﬁter Studies-

International ./Bacéalaureate (Elorida Department “of -

Education, 13B83).

o

\
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BASIC I deéigned to teach the fundamentals of

is
A

programming in BASIC and includes topics such as

‘subroutines, looping, branching, string functions and

gfabhiﬁg: ~Its aims include teaching students to: analyze
problems and develop algorithms and flbwchartsf implemgnt
programs based on the arrived at algorithm, - describe

. LY .
computer systems, discuss social implications of computers.

and show an undefstanding~of structured programming. BASIC .

11 éxténds the Basic I course qith a concentration on the
féllowing topics: ksubscripted‘ variables, _matrives, string

manipulations, sorting techniéues; disk operations, data

files and .advanced. graphics. BASIC‘VII has aims - very

¢overed~in the previous course,

Computer ‘?fogramming f is .deéigged to ﬁntroduced
§£udénts ,fo ¥ high leval. languagé, with or ‘without‘bthe
inclusion of ‘computer 1iteracy\ topiés.\ - Its igténded‘
outcomes include being able to: create algorithms, ' use
Syntax{ vocabulary and data structures of the proéramming
language beihg studied ahd develop pidgrams in the sélectgd

language. Computer Programming 11 uses a high level

o

language different ‘from  'the one taﬁghﬁ - in ‘Computerl

lProgrémmihg I and extends the previous course to include
file handling techniques, detailedvs¥ntax and comparisons
".‘of high level languages. This course-is designed to enable
students to: ‘develop \algofithms independently; ‘trgasiate
these a;gcrithmé into CQmquer pfdgiéms, usé file handliné

. _ - S
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techniques and become familiar with “rother programming
~languages. ‘Computer Programming III is designed to study‘
multiple prbgramming languages in depth and includes 'study
of algorithms, syntax and problem - solving. 1Its _intenaed
outeomes are ;o: develop facilityﬂ/yith ﬁthe synﬁax"‘of
suggested programming languages and to enable students to

choose the approPrlate 1anguage for a partlcular problem
) y i Pascal,-PL/C FORTRAN and COBOL include those elements
of the respective languages neqessary> to write simple

. . . . va
programs and list as their intended outcomes to develop and

impiemeht algoriehms to solve‘prob;ems. : .
The, purpose of Advanced Placement Compﬁter'Science is
~to examine-® epplicationS« of computing in the CQSteits, of
programmlng methodology, algorithms and- data ~s£ructures.
Its intended outcomes include being able to: design and
implement computer based solutions, -expleln, develop -and
select algorlthms, cede programs in- a strﬁctured manner;
explain the components of a computer system and examine the‘
social 1mp11catlons‘and ethlcal considerations of computef
usef.:see ‘Sextion 1-5 for further discussion of this .
course) . Computer Studies;."lnternational .BaCCalaureate
follows the content of the Ihternaeional Baccaiau}eate
Computer Studies program and is intended to reach: a
logical problem $olving approach,. good  programming
- practices ané familiarity;with compgters‘and their societql‘
8 ‘Aimplicatiehs. 'The course’s aimslefe-tg enablewstudents‘to

demonstrate in-depth skill in a programing ‘language, study .
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logical -proéesses ‘in problem so}ving ~and learn  about

computer architecture,

2t8‘Georgi€

Georgia has no mandated curriculum in computer science
and compufer instructién‘varies widely acrbsg the state’s
186 school syétems. The state!s "Essential Skills For
Coﬁbuter Téchnology" lists ‘the fbllowing topics:‘A.‘Knoyiﬁg
about:and using computera and‘other electronic téchndlogy,
B. Qnders;anding ‘the social impact of computers and C.
Programming computers (Georgia Department of | Eduqatién,

1986). -

2.9 Indiana
Iédiana\ has mounted a serious effoft to educate its
teachers (éndﬂconsequentl§*its's;ﬁdénts} in computers. In
its first two year§ of_e%istence, the Indiana Consortium
_\;> ' for Computer‘and High-Technoldgy Education reaéhed\over'Bl%
of\ Inaiana‘ teacﬁers through inservices, workshops and
Summgt courses Memlhe state mandates that all students must
have ‘thef opportunity to Secome ,éoﬁpqter literate; a
:requirement which can be satisfiéd in oné<of the folicwing
ways: ihtegratiﬁg,‘COmputers ;nto the ex}stihg elemeﬁtary
and junior high\curriculpm, igcludihg a unit of study of at
‘least nine weeks wi;hin-an existihg junior orf%en§§r high
school course, teaching a separate high school course of at
. ‘ 1§ast‘, one  semester and de&elopihg ‘an educational.
\ o RN
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improve nt plan. A high school programming ‘cdu;sé\ may

teac Logo; BASIC, ?ilot or Pascal. The choice of language

- N
> )

and he‘ framework of the course is indépendently set by

each school district in the state (ﬁsher, 1986) .

"

\2.10 Iowa ’ ‘ .

A

Iowa’s recbmmended“computer science course is taught at
the Grade 11 or 12 level with most schools wusing BASIC

{with an‘growing‘reliancé on PaScal}‘ The major emphasis

in this—<¢burse is on _problem solving ‘and programming

methodology using a high-level language. The skills which "

a%e to be developéd include: ~ﬁ(astéry of BASIC language

~ comménds, being. able to read énd“eXplain a \comﬁuter

prngram, locating program bugs,‘working with flles, seeing
the need fo;;/éocumentation and appreciating the program
design process: The course goals fcr computer science are:

to _introduce problem-solving technlques,h to introduce

~algorithm develdpment, to teach good'programming style,s to

teach a higthevel programming language, to provide

‘familiarity with éomputer systems, to provide wu foundation

for further studies and ﬁo provide career information. . The

- student goals for the course _are: to'.underéﬁand good’

program design; to be abie to read and explain programs; to

demonstrate master& of a high—leﬁel, language; to focate
A «

bugs in programs; 'to~ load, ~save and merge files and do‘

simple calls to and from files and td»write a program of

signiflcant 1ength (more than 500 1lines) (Iowa Department

—

of Public‘Inspruction, 1986) .
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?.i; Kentuciy .

Many schools in Rentucky offer .the following computer:

courses at the secondary .level (the title of the courses
may . vary from dist:ict to disﬁricﬁ): ‘Intréduction to
Computer Applicatioﬁs, Computer ‘Programming,\\Ftructured
Programming and Advapced Placemeﬂt Computer Science.
’\\\ : Teachers  of \ these courses must - meet .geftificatién
requirements laid down by the sia;e which require agi"
increasing amount of domputer\traininQFas the level of the
- course beCOmes: highe:,g (Kentuck‘y- 3Department é)f E.ducation,‘
1984, 1986). , -
| The Intréduction to - Computer ,Applicationt urse is
intended to introduce computers to students who ~have\un5
previous éomputing egperience. Some introduction to.BASIC-
programming is given,\ﬁut the main thrust of‘the course is
towéfd helﬁinQ‘Students understand .the role of computers in -
~soc;iety and introdﬁcihg ‘them to a variety vof ‘softwaré
packages, - | .
‘ ‘iﬁe Computer ‘Programﬁing cou:ée is dgsignedf for
students witﬁ caieer‘aspiratigns in the computer field aﬁd
for students wishing additional enrithment‘in mathematics.
The  course émphasizes- p:ogrémming:.using a high-lévei
' language (BASIC or Pascal). Students enrolled in this
course will be expected hto; develop. expertisé“.in usi#g
commands and functions, identify~»éymbol§ for arithmetic‘
‘calculations and reIétionél-éipressions, learﬁ common error.

message and correct responﬁes for.each, understand how the-
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computer deals with numerical cohcepts, apply concept of
‘subscripted variable,'Build and use sequential and random‘
access files, learn printer Contro; and graphiés commands

N

- and develop universal techniques of ‘communication and
standard -communication formatg\}ASCII%.
 Structured Programming extends the programming concepts
learned in the iComputer Science course. This. §ourse
utilizes one or more programming ianguaées\;(PasCal,
FORTRAN) "and has the folloﬁing student expec?égions and‘
gxperiences: using. computer commands and fhnctioﬁs:»
identifyingT symbols for érithmetic " galculations and
relational - expréssiéns; uﬁderétanding and :responding to:
§rror messages; undérstanding‘ numerical ‘éon¢e§t5:~ using .
subscripted vaéiableg} data co@municatioﬁ and applying
fkthledge attained to Writé proérams‘independeﬁthy.;
The aims of ‘the* Advanced Placemen£ Computer .Science
follow those, iaid down by the College Board  (see Section
s 1.7 and‘ape-cburse is,@esigned'to prepare students for the -

. Advanced Placement Computer Science Examination.

2.12 gouisigna~ - o T
Louisiana’s cSmputerv sgience course is very .weil
defined in tﬁe‘state's Computer Science Curriculum Guide.
1 lists the 'follawing as gengral guidelines: variables’
names must reflect their functién initﬁg ﬁrogram, vafiéble
names 6houla not be abbreviated excessi§ely,lprograms must‘

be' structured properly , with subprograms used whenever
- . Ol ’ ?
A . ol

N R
DI X >
-y
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possible, soufce progfams shoulg ‘Ype ~fo:mgtéed for
readability,‘ GOTO statements should Se avoided whenever
p0351ble, simple and direcg program constructlon is to be
stressed, programs should ‘be written in pseudocode before
baing coded, bad code is to be rewritten, not patched,
program correctness is »bere important than program
execution speed,>all programskshculd check*® for bad input,
/N‘ _output must\be'fprmétted ‘for comprehension and tbe‘tép—dowh‘
approachfis to be used when wr{tihg prégrams. The goals of
this\céursé are: | -}
1. Gain ﬁndérstanding‘of history of computers
2. Learn basié‘dESign.and functions offcbmpuﬁers
3. Understand algorithm construction and flowchartlng .
4, Know and apply prinC1ples of structured programming
5. Understand construction and uses of symbolic '
langugge in structured programming
‘6.'Understand technoiogicél aspects of cbmputér désign
and operation ’ |
The five unmts which make up the course are entitled:
- Computer Literacy, ‘II Algorithm Construction  $hd,
J?lqwchartiné, ‘iII Stgps iﬁ_ Writing a P;ogram; : iv a
Programming Procedures and V Optional Adva&ced Tﬁpiésk
“(Louisiana Departmént of Education, 1983). ‘ ‘
Thg‘ Gomputeri Literacy unit includes the. foll§win§$
\topicgzi‘ymthdds of Calculation, Manual Aids, Mechahicai 
Aids, ‘Qunchéd Cgras, . Automatic Mechanical Aids, Computer
Age, Types of Computers, Hardware and Software, Func;ioual

Units of a chﬁuter and Uses of Computers.
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" Unit - I;; ‘Algbrithm _Construction and Flowcharting,,
covers two topics: Eroblém Analeis and Flowchart Symbols.
Problem Aﬁélysis refers to defining\ the problem to be
ASOlVéd{ reducing the solution to a serigs of discretg steps
T and érfanéingiﬁﬁé solu;iép steps in & logical seéuente.
\The\sieps in Writing a Program unit lists seven topics;\

Statement- of Problem, . Algorithm and Flowchart, Write

Program, Trace Program, Run Program, Debug Program -and '

N : Documentation.
Unit IV, Programming Procedures, covers foutt‘ as:
. '{‘: .
QVailable Languages, SY?tem Commands {(execute, list,¢save,

load, erase, edit), Remarks or Comments, Qutput {Literals),
Variables (numeric, alphanumargd, alphabetic and Iogical),

Input/Output (methods of I/0 and formatting), Assighment

’

‘Statement and Elementafy Library Funotigns, Rational and

Logical Operators .(relatibnal operators, - *logical~

~-

. operators), Control Structures' (IF..THEN..ELSE, wHILé.&DO,‘

REPEAT..UNTIL, ,'ON.. GOTO, CASE, FOR..NEXT, mﬂQ.g -.CQR'TINU_E)-, -
¢ Subscripted*\\Variables (&imgggio&"\éiiayss\ 1/0. arrays,

PN 4
\ - T
= e e T .

_ sorting routines toring  concatenation, opefations with
.a}rays), Subpéggz;:i’f(purpése' agd cénstruct;on, related
commands;, | Graphics, bata: Files (créati;g,‘ ‘reading,
sequential and pandom access giles, updating) and Advanced

»

- Programming Projects.
".I‘llxe five topics covered in Unit V (Optional Advanced
D poiap} are: - wComputer  Design and Operation,

" Arithmetic-Logic _{instructions registers, data rggisters,

ERREN

¥

IR

1
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‘ arithmetic-logic units)’, Machine Language, Assemblers and
Compilers (source and object programs, compilers) and

Assembly Language. - o &

2.13 Maine
The state of Maine passed a iaw in 1984 requirind thaf
‘coﬁputer instruction be avallable for all students and that
standards for computer literacy and proficiency be required
“f‘ of all students b§fore they are permitted to grad&atei The
state Department o} " Education is currently emphasizing
{ applicationsb for all étudén;s toi meet‘ the proficien?y
reqhireménts with prbgramming éerving as an enrichment
toéiC'~for more advanced students. _BASIC s /;he most
popular language foliowed . by pARcaL . {to  meet _the
requirements of the AP \course) anéi ‘po. a \lesée; ektent;
LOGS; COBOL and. FORTRAN., Maine does not currentiy.ﬁave a
certification prdgram for _teachérs‘ with most teachers '
gaining ‘expertise through exéerien;e‘ “Or | univErsiéy
'upgradinﬁ courses. Dennis Kunces; the Maine Debartment of
‘Education computer c&nsuitant; ' has stated that CAI
\(Cbmputér‘Aided’lnstruction) and applications are a higher
priorityk‘ihahqﬁthe teaching of programming in state high

schools (Xunces, 198%6).

. ' s ‘ . 1:.%(-\
2 14 Marz;an , S
- . Charles Phlpp (;984) of the Montgomery County Public

Schools stated thg-assumptions made by his district about

N

BN
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should be centered on problem soiving,

-39-

computexr education: all students should be able to take’
w N N ’ ’

elective courses in computer educatlon,‘ “most - future

computer users will not.be programm - high school c¢ourses

courses should deal_

with social and ethical issues and students serious about

computer Sscience should.,séend much of their. time taking‘

dqmicdi@ippoursés in other subject areas (including English

and foreign languages)’. Five new computer courses are
e

bein§ offered in * the »Mcntgdmery County ~sch0§l system,

- culminating in a Pascal course and. an advanced placement

‘computer scienbe:course)‘ This district haé.embraCed Pascal
as the programming language go be taught to students in
hlgh school and’ seems to be in the ferefronn of educational
compgtlng wirh its range of secondary offe;mngs in computer:

science.

2.15 'Mississippi

‘Mississippi has determined that p£ogramming ‘courses
must be available ir .all .students and that = computer
education in general is a crucial need. The overall goals -

for computer education are to instruct students in: history

of computers, computer applications in our society, use and"

'care< of hardware and sdftware, structure of ‘computé‘

systems, computer programming u51ng a structured approach

“use of problem—solvxng technlques and practical programming

‘ﬁq%show the applications of compugers in the real world.

Five‘ha;ij§aEwhigh school pfograming CDufses~are offered:

s
P S
~ e N

.
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BASIC, Advanced BASIC, Pascal, COBOL arid  FORTRAN

(MlSSlSSippl Department of Educatlon, 1986) .

The units - whlch ‘make up the BASIC course  are:

Orientatlon With Resident Ccmputer System, Introduction to

»

BASIC and Structured Programming, Input/Gutput/Proce331ng,

’

Declsion1Making and Branchlng and -Slngle . -and
1 - ’ : . \Q
_MdltiéDimensional "Arrays. Advanced BASIC extsnds the

e

introductory BASIC bourse and includes programming

»

ge h iques such‘ as numeric functlons, string functions,

*

user-defined - fﬁnctlons, ‘advanced. search routlnes - and

advanced sort téchniquesa QSequentlal and random files are

\

: covered.briefly.

The . Pascal course covers the following topics:

Orientation With = Resident Computer System‘ {start-up, -

; maintenance, . execution “and. compilation of programs),-

,Introduction ) to‘v_éaséal Programmlng {problem-solwving

techniques, tcp—dowh program design, variables,. structure

of simple »prdgrams), Manipulaﬁion‘ of Simple Data Types

(éri;hmetic and Boolean operators, predefined functions and .

procedures).; Iﬁput/Output/Processing—4READ; READLN, WRITE,

" WRITELN, logical dev1ce51and simple data flles), Selection .
Control Structures (IF. .THEN .ELSE, CASE, REPEAT . .UNTIL, i
'“WHILE.lDO,_;FOR,.DO,..ITERATE), ‘Procedures and Functions

_{block structuxe, . scope - of identifiers, parametéts,

e

recursion)’ and strﬁéﬁuted‘Data Types (arrays, records).
,

‘ . . . . i} : ‘ N “‘ \ N . RN
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The COBOL course i%s mage~up of‘five unitg: Orrentation

With Resideqt Computer System "(as in Pascal‘fcourse),;

Input /Qutput Operétions (progrém aivisions, clauses, open,

read, perform, close,.. Stop Run, and Move statémehts, field.

theory, Gutpuﬁ, Ihput),‘ Arithmetic. Oéerationsl and “Repbr£

Editiqg (defini&ion' of ‘ﬁgmeric ‘data, basic _érithmetici

operationé;" Compute  and :Ze;o‘ ~statements, insértiqp:

:cnaract;rs, ‘érdgfam ‘conspénté, heading_'Lines, spacing),

Comparing (IF/IF~THEN-ELSE structure, réiagion’ test,

numeric .and alphanhméric compér;sons} And/Or ~‘16gical o

'operations; conditioﬁ names, ‘accﬁmulétbrgf éﬁd Control

Breaks (Control ﬁreak. processing, multilevel . contrglf

breaks; indicatorsi compare area, ﬁotal accumﬁlétbré)t ‘

. . .~ There ;ré . eigh£ units iﬁ‘i the FO@TRAN‘ cou;sé{
Orientation With Resident ;Qompu;eg ‘System (as in PRascal
course), _Intfoduction‘"to‘ FORTRAN L§ﬁguége (integérs ahd .
reals,  variables, ' columi 'sﬁecifiCa;ipns: arithietié.'

éperators); Input and -° Qutput {FORMAT, ‘WRLTE, : RgAD,.
I-FORMAT, F-FORMAT, X-FIELD, DATA statements), Branching
- Techniques (decision-making, GOTO, ‘§ONTINUE), Func;igné

. o » .
(definition, wuse), ~Looping Techniques (DO statement,

"“‘nesting, premature ending)igg Arrays  (DIMENSION, ;yﬁe
declaration, use of DATA statemant, implied DO' loops, .
Inptt/Output of whole arrays)" and . Character Manipulation.

' (A~FORMAT, input/output).

. 2w . “ ) ©)

-
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2.16 Missouri L.
Missouri currentl&“ requires high school  computer

+
science teachers to possess a. SCleDCE certlflcate plusjfive

(SC1ence—orlented) college hours rnrcomputers. As of the
- .fail of i985,‘the‘VE§tAmajqrity of schools offer%ng courscs:
in computsr> science used BASIC as the main. proéramming

‘ ﬁaﬁgugge‘(Ogle,‘IQBG)r‘ | .

t e

2'17 Neﬁ Hampshire
Al New 3aﬁpshire " schools are required to offsr
studénts computer‘literacy instrucfion. }This requirément
can be satisfied hy coursei at any 1evel or by a program of.
‘ 1ntegrat1ng computers into. the exlsting Currlculum Most
high schools offer .a programming course Whlch relies on
~ ' BASIC,  but. the use ofx Pascal_ is 1ncrea31ng rapldly.
‘ Courses vary widely across theustate and’'may be classed as
business, mathematics or ‘computer science courses. \;Qhére
- are currestiy_ no concrete cértificatron requireménts for '
puter science teachers;(New Hampshlre State Department

R}

‘of Elucation 1985, 1986) .
2.18 North Carolina

. Norrh Carolina high schools ofrer a'COurSe in Computer

v ‘ Matﬁématics"at the Grade Eleven and Twelve level which is

‘ ‘not language specific, but BASIC is used by most teachers

~of the .course. The Advanced Placement Computér Science

course which is taught at ?,1imited_number of high schools

vl

o o L
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uses Pasca

‘exclusively (see Chapter 1 Section 7).

Students i:akiryvg\ emputer Mathematics receive a mathematics

credit on comple ion of the

N

course, which \\dega“}_s”’ with
- advanced mathematical concel.ats“ tl'l:romjfk’:‘i computer p;régramm‘ing
{North Carolina Departmen£ of Public‘In‘s‘tructiQxﬁ,‘ 1'981;3) .
.The ‘eight units of C\émput-e‘r | Mat{hem tiés are. t;‘Ltlegi‘ as
folioys: - .ggthemat‘icay Eo‘rmul‘a‘s '_‘(\fundjmental " programming
staﬁgments), ‘Coo;gina;e Geomé;ry {Graphics), . Eguations,
Inequalities and Polynomials (subi‘ou»ti_hesi’and procedures), i
Mathematics of Finance (counters‘, ‘_ a;ﬁc‘umulators, -n‘estec‘i
loops, ‘ roﬁnding, \arrays) y . Nﬁmbef " Tr‘xeorg—“?‘IN’I‘ '~fun‘cti(;n),
Prébability‘:andf Statisticé ’~(subscript:‘ed v_ari‘alil_es, random
number generatioﬁ) ’ Measurement of G_eomet;ric_ Figures

{trigonometric functions) and Matrices and Determinants:

" (two=dimensional ar¥ays) .

2.19 Qregon

The state of .Oregon has been intensively involved. iﬁ
. computef science curriculum deﬁveiopx‘nent‘\ for mén_y yearé.
There are cﬁrrenﬁly: no certification requirements for
\‘ \ computer teachers 1n _the‘ ‘s;tate am}:’név' "}i;f‘ex‘:ommended"‘
computer science ourriculum. VTillanio??i High Sthoot:offers
two full yeér czz(‘ﬁ;.:ses'»in computer i:rogx%mming, one’ ~;'Ln:;:i AASIC-
and an advanced\ course in Pascal, assembler and hachine

language (Scﬁenebe‘rger", 1987). ‘ N ‘
Gold Beach Union Higi‘;‘\ School offers a full year

computer programming course at the Grade Eleven: o,r\ Twealve
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ievel \}vhich briefly reviews BASIC and moves on to Logo and
\Paséai. The student. goals for this course are: be able to
read, 'modify .and write p.rogramé.,‘ know the\ comp‘oﬁehts‘ Qf a
» coﬁputer, be able té opérate peripher;ls,‘and be aware of
careers- in comi)uting. . The course is d:gvi;jed ir}tb four
unitst ‘Iﬁtrcsduc::tiqx'l, Use of Computei:s,-‘ Usé of Periphérals

_{Renner, 1987). s

and Programmin
X . =~

‘\ Tennefsee’s _'cj‘omputer tecﬁho-logy ‘educ-a‘tian courses aim
to inhcreake a student’s ‘knowledc:;e‘ in. many different facets
of “compiite‘r .education, includiné the developmént of

. computer tecﬁnology, careefs in cc;inputer-.-related ‘ fialds
- g‘eperal‘ k'nowledge -of computer Systems, _piogramzﬁ‘ing skiils'
" . and. preblem solving t.gechniques.k " The state dep‘artfm'ent of
ed‘ucr;lti'cnnhas au‘thoéized the fol'l-owirig ‘secondary courses:
'BASIC It apd II, (classed as business education courses),
pascal I ‘and Ii, LOGO and FORTRAN (Tennessee Board of -
Education, 1984). | ‘
. The objectﬁe of BASIC I is to understand ‘and use the

' BASIC language to Solve pi:obiem‘s. 'BASIC IT aims to teach
stude'r;t‘s t_:t‘a understand the Jgnciwledé«e and ‘skills needéd for
T .~ advanced \s‘truc‘t‘:ured BASI(S programming . |
- ) VTI';e overall objeétivé“of Pascal I is to upder‘stand‘ the
use aof Pascal in structured probiein'sglvin‘g. The tbpics £o

. \bé‘ stu)d/;ed .include; Ba‘sic Concepts .{proble‘ni ; analysi;,
structure and format and .the local operating system),

~ N . - ?
. v N
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Standard Scalar Data Types and Operators {proper selection
of -data type with appropriats ,operatorj, Input_ahd Output

(the means. to interact With the compuéer system), Pas&al

‘PrOQramming Statements (the use of a331gnment, interactive

and conditional s;atements), Subprograms (modular .program

"development), One-Dimensional Arrays . {the ar:augement of.

N

* data for use 1in programs) and Applicanions {practice in

‘programming) . .Pascal I is a prerequisite for Pascal II.

- Pascal i1 continues instruction' in Paséal with.

‘additionai emphasis on \structured probleam-solving

techniques. Its topics‘ are: General. Concepts (enhances
Basic Concepts from Pascal I), Advanced‘UseS«of Pfocedures
and Functions (use of parameters,\nesting and recursion),

Nested Statements {methods - for “solving compléx problems),

Multidimensional Arrays (manj of matrices),"

Structured. Data -Types {(use of record, -set and file) and

Advanced‘Appliqations;(prqgramming pracﬁiée\in’Sorting and -

searching techniques)

‘LOGO' & objective is the use of LOGO in problem- solving

.and 1lists the follow1ngvtopics: Introduct;on to Computers

and Programming {(background for the poursé), Operations and

uKCHaracﬁerisths of the Lécal Computéi System {(efficient use

of computer systems), Intrbduétion . to Procedures
(implemehtatioh and manlpulatiom of procedures), Simpie

Data Types "and _Ope;atlons (beginning problem solving),

kInpuf/Outﬁu; Operations {interacting with the computer

through-prééramming), Céntrbl Statéments {use of computers.

2
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for eleci‘sipn-mak‘_i‘nge ~repetit'ive _ tasks) .and Integrated
Applications {ability to apply - previously learned
concepts) . \ \ | ‘
The objectlve of FORTRAN ls for students to develop
pregrqms using an organized apprpach to solve mathematical
.‘and scientific‘ éreblems. ~ The, topics to“be taught . are:
\ Introductlon to Computers and = Programmlng (background),
Operatlon and Charactexlstlcs of the Local Computer System
(efficient use of the computer system), Simple Data Types:
and Operations (beginnlng‘ problem solv1n§), InpetIOutput
StetehentsA (ipteraction~‘ with computers througe
prog;amming),\; Problem  Analysis - and ‘érogram.; Design
{systematic ;evelopmehﬁe of problem soiving apiliﬁies);
Control seatements‘(use of cqmpute:s¢fo: deeision'making),
Qne-Diﬁensionai ‘errays (arrangement; of related data for
computer menipﬁlétioﬁ),. Subprograms (applieetions of
’independene modules  in effective pregreﬁming) . and
Integrafed Apﬁlicatibﬁs {use of prev1ously learned concepts‘

j) ‘ 1n a scientifically oriented env1ronment)

2.21 Texas

Computer Science . I and II are intended
\ . . ¥ \
college bound computer science students, with CoRfputer

O\ prepare

Science I serving as an introductory. course or those
students who are prospective computer science maj rs an
foundation for other students planning to enter\ fields
which ﬁse computer tecQgglogy. Both courses are equivalent

-

~ -
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T te flrst year unlver31ty ‘courses and emph531ze programming

TS

.methodology, algorlthm selectlon and analy31s and selection

of data structures. Texas law requires  that all school

\dlstrlcts offer students -at least one year of computer"

science and that all students in an advanced program., must
take one year of computer science {Texas Education Agency;
1986)

The objectlves for both Computer Sc1ence I and 11 are:

" to master .the use of a- high-level language wh;le crea;;ng

solutions which are. well  structured: and mogular, \Lé

-maintain readability, . ease  of debugging, program

maintsnancé, unility"and vaiidity when- writing prog{ams,.to
understand the . function of computer nomponents and to
‘éddrsss ethical, soc1a1 and career issues in computing
~‘There are eight’ topics covered in Camputer-Science\I.
Topic One, Beéinning‘ Concepts‘ jssocistea with Computer
Science deals wlth planning problem solutions,"use of

current design methodolcgy, codlng programs with style and
~ M ‘\

L

clarity, demonstrating skill " in testing‘ for . program’
cor*ectness, developing effective 'debugging strategies and
developlng adequate internal and external documentatlon. n
Topic Two, Beginning Concepts anq Skills Assocliated With

Programming Languages covers the use ‘of block-oriented -

languages, ~correct use of identifiers,  developing code

‘which uses data, expressions, assignment statements and

control structures correctly, effective use of predefined

-input and . output,. ‘procedures and \functions and proper

" annotating of code.
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«Topichbree,_Beginning Concepts and Skills Associated

Wwith Data iybes‘ahd Structures, ' covers developing program

"code using numeric, character, and Boolean data and use of

strings and arrays. \Tépic~ four, Béginning' Concepts and
\Skills‘ Associatea. with,h.Algoriphms,‘ ‘examines solving
programming problems uéing algorithms and designing and
codlng search algorithms to be us in solwing infofmatibﬁ

storage and retrieval problems. Topic Five, Beginning

_'Coneepts Asscciated With the Applicatioh of Programming,

covers coding . programs for text processiné, simulation a{ld~

modeling, data-analysis, data management, system software,
graphics and games.

Topic Six, Beginning Concepts Associated’ With Computer

Systems,~deals with identification of hardware compdnent§
) and the use of system software. The final, toplc, Beginning
Concepts Assoc;ated Wlth the Social Impllcatiqns of

Computers, covers the responsible use of computer systems

and social issues conceérning computers. -
‘Caméuter"Science II is *?de u§ of eight topics, the
first of “which, Coh;epts./Asséciated With P{égr&mming
Methb&ology,‘ covers develégiﬁg largér; 'Wellfforganized
programs, develobing further skili in testing prbgréms, and

performlng analysis of de51gn methodologles prik Two,

Concepts and Skllls ASSOCiated Wzth Programming Languages,.
deals . with developing flexibillty wlth flle lnput -and

output, compgrlng programming languages anﬁ developing”

skills with recursive procedures and algorithms.

4

-
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Topic Three,‘Concepts and’Skills'Associateq:wi;h bata
T;pes and Strncrures,"ié ccncerned witb;cpding usjng~iinear
-: . data‘ structures, binary  tree srructures and the.
4 ‘ representation cf data structures sequentially.; Topic
Four, -Concepts and Skills Associated With 'Algorithms,
covers ‘usinc . searches, sorts and manipulation?_of'xdata
strucﬁures. . Topic Five, Concepts Aséociated With Numerical
. Algorithm;, deals ‘ with prcgramminé ' sofﬁtibns, ,using
‘capproximaticn, séatistical algorithmé and‘the~inportanCe‘of

numerlcal accuracy when de51gn1ng algorlthms.
" Topic S;x, Concepts Associated With the Applications, of
‘Compnters, discusses codlng\spiut;ons for text proce331ng,‘
simularion: and nodeling;‘ data analysis; data nanagement,

" system software, graphics and games. Topic Seven, Concepts

Associated Wiph Compﬁter Systems, covers tne functifns off‘“‘

compilers -and interpreters and the trade-offs ﬂmade «by
computers among factors such as cost, stcrage, ‘speed, etc.
The  Frisco (Texas) - Independent \ School‘- Qisrrict‘
advocates a comprehensiye computer >education program '
" beginning in kindergarten .and culminating - in \elective
E ‘secondary courses 1n BASIC and Pascal Plans are»underway~
N - to move BASIC to a 1ower grade level and - implement another’
programming- language‘ in hlgh schocl in order to re%ain

.+ current with. ‘curriculum developments elsewhere {Berry and

Kramer, 1884).

~.Texas edUcators such as Dr. Barbara Sadowski {1984) at

)

the University of Houston are recommending that structured
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lanquages such as FORTH, LISP and‘COBOL {Common Business

‘Orlented Language) be introduced in hlgh schools in Wthh

L3

&

‘students receive extens;ve ‘BASIC and Pascal 1nstruct10n in

the earlier grades.

2,22 Vermont
‘The Vermont State Department’ of Education has

" rgcommended a sweeping program ;pf\ computer studies which
N . N N M N . . N -

begins' in kinderéarten‘ and teaches .rudimentary. BASIC

.programing,.as early as second grade. High schdol, students

are to receive instruction in BASIC, Pascal, FORTRAN and

assembly language, whiqh; if'achieved, would place Vermont
schéols at the forefrdnt of teaching programming (Lengel;
1983) . | . ’
ha W

2. 23 Wisconsin

Y

V‘**Wisccnsmﬂw released a set of suggested guldelines

for tomputer smence COurses offered in the state 5 ‘gh

schools. These guidellnes distinguish between computer

science and ccmputer literacy {literacy involves leés_

programming and-the covérage of ‘many,. more generai topics) .

»

The overall goals of computer sc1ence are to empha31ze .

problem solving strategles, the study of. algorlthms and

sttructured programming} The specific' goals which the

‘courses are aimed at are: to learn and use computer -
. A ‘ SR .

‘languages for problem solving, to master basic programming

techniques, to  learn appliéations  of ?roblem
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solving languaées, to become. aware of societal §oa13‘ and
issues concerning l'c:ou_\pm:ers and t‘o‘ieérn about career
opportuni;ies in the field of,_compui:ers. The.. Eiepartment" of
Public I.nst‘:.:uction\ states ' that ‘studying a high—‘;eva{l
i,anguagé for its own Sake is not the major goal of the
curriculum, but rather to use a programming lz.mguage‘ 'for
problem solving in a va‘rie.ty@‘areas. The courses offered
in high- achacls 1se. either BASIC or Pascal as their
érogrémm‘ing languacje, alt;iough FGRTRAN, CéBOL and machine
language may .also bé used to a lesser?degree (Wiséon\sin
Department‘ of Publlc Instructlon, 1986) . |

I\ Chetek _High STool, four courses are offered in

coinputeg science, _t;he flnal two (Computer Sc1ence III and

\‘dealing extensively with programming. ‘Ihese two -

coufses are aimed at students ;who plan &0 ent;ei* " the
computexr fiel’d‘.and,. while BASIC programming is taught,
Pascaﬁ and- FORTRAN are 'also i{xtrod\uce,d {as Bork advocated)
(Adams,‘ 1583) . ‘ .

N ' > . - ) . .
2,24 Secondary Prot:ramn;inq Course®s Outside Noxrkh America..

Unfoftunately, very little inforr‘natibn is read.iiy.
availdble oh .prograifnmihg course;s outside the US and
~Ca:n da. Most :of\ fhe 1iterature‘ which ’i’s available deaiS'
yith f;e ge'nera_,l‘ introduction of computers in the schio'ols

) ’a‘ndk financial consi‘derations.k In West Germany (where
°educatioha}.~ objecﬁ:i&es ar‘ef fdet\ermi‘ned by the schoolé

themselves) computer .courses are optional and’(pjkt of the

{
N

3 A

)
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mathematics curriculum. ' BASIC is widely used, although
Pasgal is beyginning to be&ome ﬁopﬁlartiin éeneral, teacher
training‘ is termed unsatisfaétdry and efforts‘ are being
made to . improve teaéhér Vtraining‘ ?ourses\ in coﬁputers
(Bosler, 1985).M\In Denmark, whefe~£he‘national.miﬁistry of
éducation detefmines educationai\goals; COMA# has entirely:
replaced BASICiin the schcbls; because COMAL. was ‘developed.
in Denmark and icombings many dg;irable features of bbth-‘
BASIC and Pascal (Keil, 1982).

In Swedén, it was .decided to integraté c§mputers~inta
the existing curriculum raéher tnaﬁ"introaucing a ~newu
sdbject in the schools. This was partly vfor financial

- reasons, but also  because . the . need for 'pfbgramming\
instfuction. was questioned widély byﬂ‘Swedisﬁy educators.

v

'TheA~prog;ammingb which. 1is tauéhﬁ is mostly limited to’
. mathgﬁatics\courses.(Kollerbaury 1983). ‘ "
_Mé;afsié 4S\attem§ting to introauce‘a COméutgf progfam
in the sch#ols which includes, but is not cen;éred on,“
pfogrémﬁing\in_FORTRANf ALGOL or BASiC. Peﬁg (1982) states
that if‘is:believed that students’ grasp of mathematical
concepts will“bt—?’ enhanced th;ough-brogramming. -insﬁuction.

Malaysia-has embarked on a comprehensive one hundfed hour

computer appreciatioh course for secondary teachers.
However, computer studies has not ye¥ been' introduced in
Malaysia due to a lack of fuqes and curriculum development

problems.

N

-7
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The méjor push kin Britain was to get computers into the
schools ‘(through .prog%ams “such as the Microcomputer °
Education ?rogramme (MEP)) and to train teacheérs: ?b use ‘ | \\\‘
‘ éo&puters‘ in their subject areas.. where progrimming -~
courses are offered, émphasis is placéd‘on'devélopﬁegt of
prqblem‘spring t#chniques and structured programminé:ﬂith o j | f

Pascal being the éreferiéd programmin§ ianguage'(Wcodhouse, . o
1983) . , e | fﬂ

2.2 Cohcl\usion

‘Many of the American States surveyed cffer dedicated . :“(
programming courses whlch rely on Pascal or BASIC and some

offer coursas in more thahn one programmlng 1anguage at’the

setondary level. ‘The majofiky of S;ates place majer
~empha§is on ‘s;ructured progréhming and problem-solving
abproéches. A fe§ States éfféria computef sciencp prdgigm
in which students advance from <BASIC Jto other high- - and
low—level languages and galn the widest 90351b1e exposure
té A computer ‘p;ogrammingf Unfortunately, not . enough ‘
information was availablé‘fbr this study to draw overall

conclusions about courses offered in Europe or Asia.’
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3. Canadian- Initiatives \

'3.1 Introduction - - T

¥
LN

This- chap‘terﬁ examines the programming courses' offerec_i~

by most Canadian provinées. New Biqnswick and. the

Northwest' Territories did not reply té requests for

™ information. .It should be noted that in Canada control

over education.;is mainly a provincial matter as long as

® . minority or second languége education is- not: involved:
(Ollivier,” 1962). \ I R B
3.2 Alberta - S s

E Computer\‘P.r‘ocessing 19, 20 and 30 and are//class‘ed‘ as

"W bustiness education, courses. Althougl these courses are

-, ° classified .as ,business’ courses, .all Alberta students

receive exte‘néive compﬁtgr‘ ljteracy ,instrucpion in Junior

,hig}h "school. “ There are eighteen ‘c:ommon components t.tvx all
'ﬁhree‘ coin':s.és': a requ.irec; core topic and‘seventee‘n ele&.ive
tofaics \(Al'berta ‘BEducation, 1985). ‘

. ~ .
Core Topic 1. Computer Information Systems

Softlware Togicé‘ 2.'-§Verview of ‘Software‘
3. Appl;ipat'ions: bata Entfy
4. Applicatioﬁs: Word‘ProcesPing‘
5. Applicatibns: Si‘mulétidns_
5. ‘Applications: Data Base |
7. Applications: Elédtronic Spread Sheet

- ®
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Introduction to 8. Overview of Introductory Programming

. Programming . Language -
Language 9 Fundamentals of Input/Output
» - Topics - 10. Introduction tc Advanced Computer

Programmlng Tecknlques
lL.XAdvanced Compuger Programmlng
‘ Technigues
12. Extended érpgrammiﬁg Project.

e

.Seénnd“_ B f£3; intréﬂnctioh to Secoqd Prggramming
Programming . ) Language o ‘
Language 14. Appllcations in Second Programmlng
Topics o ‘Language

15, Extended Project in Seéond

. : \ N Programming Language
'~Specialized 16. Graphics
LI . o R
- Programming 17. Systems analysis and Program
_ Functions . Davelopment
. TOplCS : » ‘ lB. MachlnefAssembly Language'

a

i1s to make students aware of the terminology and concepts
of information processing \@yStems. It includes the

following topics: AEvolut%En © of  Data . Procéséing, .

2
”

-

Terminology, Characteristics of Information Systems, .

Information Progessing Environment, Datﬁdyommunlcaticns and

Issues and Trends.

3
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Th Objective of Mﬁdple 2: Overview of Software is to
v demonstrate >ém\d use _commercial software packages.- its
topiés are: | Tefminblogy, Lega’i‘ Cons‘tréin:ts. to Use . of
' Software, Proper H}‘:maling_ <Teéhni‘gues,~ Types: of Software,
‘Sgépware Applications and Software-Use Procedure.
The ;lobjective‘ of Module 3 Applications: Data Entry is
to enablé~ st‘udents to develop skill in data entry,' ha;.a
o maﬁipul.a;tioﬁ “and réport generaj:io}a. \I‘t:s'tbpic;_s‘ are;" Data .
Entry Functions, - Coding Data, ﬁntry and Generatihg*Rep;arts..
) ’fhe objecti\{e of Mpdﬁie ~:4: Applica’t‘io’ns.: Word
Processing is to enable students to . learn ;prvoéeduresf ‘of'
‘Axﬂ }word ‘.processing. Its topics - arer ‘Iqtroduction‘ tp“

Information Pfccessihg; Software Commands - and Input/Output.

‘The ije‘c‘tive " of Module 5: ‘App_lic‘:atio"ns: ~ Computer
Simulations is to ) teach studentg' to use the éofngut;er and
appr_opriéte software - in pIOb.lem-*solviné. Its topics are:
.Definé Simulation, Focus on Topics w;i:hiq Subject Area and
Ei‘yaluate }zhe Simulation. \

The objgctive. ~o‘f Médul_e 6: Applications: Data Ba‘séiis
Lo dgﬁelop ~_umders1:,‘a.n"«:laim;.j of ar_xd abi'l‘ity to use data bases.
Its topics ‘incilud‘e: idanaggme‘nt of Informaﬁiéh, Parts ;Qf
Data Bases, Clarification of Data Pases, Use of Data .Base
‘Management‘ - Software, VDatg , Integration, ‘Data Transfer,
Telecoxmnunic.atior;s‘ and Commkerci.al Data Bases. ‘

The ob‘je‘(—:t;.ive_ of Module 7:‘App‘lications: Electronic

- Spread Sheet is to develop understanding of and ski_l'], in
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‘using an electrdnic.spread,sheet. The topics coverea5in

* this module are: Management of Information, Use of Spread

Sheeté’and‘Spiead‘Shéet Applications.

The objéc ive

f Module ‘8: ‘Overview of Introductofy
Programming \Langua is 'to reinforce problem éolying
téchniqﬁes throggh ‘devéldﬁment of strﬁctured \programming
skills{ .Its topics inciudeg Terminology'(use of cémputer

related‘<térms),' Hardware (parts of computer system and

their use), Software (use of program and system commands),

.Programming  Techhiques (designing, editing and running -

programs, controlling  oqutput, looping . and branching

coﬁmands, * manipulation of variables) and .‘Progrgmming‘

_Applications -iéoding,. debugging, running and documenting

prqgrams).

The objective of Module.9: Fundamentals of input{Oﬁtput

\isito develop understanding of data communication neﬁworks

agd‘ additional programming Cskills - using arrays and ‘

functions. . I topics are: Input/Output -Processes

(differences between batch and interactive processing),

Processing of Data {how the CcPU manipulates and stores

data), Arrays»Kuse\of_éubscripted variables,;table handling

-

‘and seaxching techniques), Library and  .Operating System

Fﬁnctions,Q Programming Aﬁplications;: {flowcharting and

"writing progiams'tb solve problems) and Data Commuhications

{networks) .

The objective ‘of Module 10: Introducﬁicn to Advancéd
Computer Progfamming Techniques is to - further develop

o \
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prog:émmigg techniques énd‘ refine ~skills fiq:‘graphicé
programming. Its topics are: Numbering Systgms (éecimél,
binary and hexadééimél), ‘ Professioha; ‘Programmibg

N Teﬁhﬁiépes‘(use of structured programming techniques, erfor
trapéing roufiges and development of documentation writing

skills), 1Subrdutines (hafdware-dependeﬁt and user defined

subroutines and their application in problem-sélving),

Multiple Dimension Arrays {organization of informgtion),
LY B M - N .
~ Q. . .
‘Introduction to Graphics (hi-res and -leow-res gyaphics,
enhancing programs graphically and design of ‘g phical
x{ . | ""‘P"j

. The objective‘ of Module 11: . Advanced Computer

<

. output) .

yrogramming‘Tehhniques‘is to devglcp advanced:programming
skills .thfouéh file ' manipulation techniques. - 'Its topics
are Types of ’Fi}es (identification ‘of wvarious data

.. structures) and File Handling Procedures (manipﬁlaticp of

N |

information using vafigus types of files). B ‘
| \fhe- objeCtivea 5f Mo?ple‘\JZ: Exteﬁded © Programming
Pr;3é§£ ié'bp~allow Stﬁdentg‘td*inc:easg their prbgramﬁing
Skills through a project. The four topics included in th?;»«/~
module are: Develop a Plan,- érepare: a  Program (usidg )
"uSer—fr;ehdly" tecﬁniques),x. ngaware ‘@nd " Software
- . ‘Requiremeht$‘ and Evaluate the Program (preparaﬁion Sf ‘an
evaiﬁqéion summary and recomﬁendations for improving the. .
final program). ‘ | | |
The objective of Module 13: Introduction .to Second.
Programming Languaée is, to prdvide studenté withf an
\Z
- . _ . ii.
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opportunity to sfudy‘aféecond\high_lével‘languggé (COBOL,
Fortran, C,. Pascal andACOMAﬁ*éré'recommendéd choices). Its
topic\:s‘ include: Comparisoh <.“»f Languages, Haidware)!:“irniware
‘Specif;cations, Language ‘syﬁtax, Appllcatlons of }QB§3‘ 
,Language fwriting~ érograms), Mddificatlons of Prcgrams‘
(edlting and . modlfylng both student wrltten and exlstlng
programs) and Output (ba51c output formattlng Skllls)i
The 6bjeétivé of ﬁodule "14: napplication . in second
Programm:.ng Language is to .encourage students tQ‘ gai'in
understandlng of \programming: synt;;.ix\ by applying ‘the
language in problem—solv1ng. fts tOpicékare; A@plicatibn
. of Language, Modlfy and _Debug Programs, Language .syntax
| (contra;tlng syntax with that of the prevtously learned-
1anguage), Program Documentation and 'Format Output
The_objectlve~of Mbdule 15: Extended Ptoject in Second
Prcgrémming Language 1is to ailo& gﬁudénts to demonstrate
“skiliAin programming.in a second laﬁguage; Its aims. are:
Develop a Plan, Document ihe Process, Program Applications

(reflectlng "user-friendliness“), Hardware and Software.’

<

Requirements and ‘ Evaluating the Program {using an
evaluation summary with recommendations for Amprovements)

y

The' objective of Module & 16: Graphlcs 13 to provide
opportpnitieg to enhance’p;ogxamming skills%by.integréting

~ sound and graphies routines into the progranms. 'Thé tbbics
covered in this unit are::“Programming ‘ Applications

{graphics and use of graphlcs and text wnndows), Graphics

Modes (screen resolution, string graphics and use of video

», .

ot
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dlsplay sheets), Animation, Color Commands  and ~ Sound

Commands o>

Sy

The; objectlve of Module 17: Systems Anélysis “and
Program Development is to understand system analysis -and
solve problems using a systematic approach. TOplCS covered
in ihis module are: Systéms ProblemFSolving, System

i ' Inveséigatlon, SYstem Analysis) System "_Design (us;ng~

' flowchartsl, Programming Techniques, Pragram Docu entatlon,
iSygtems Implementation \‘and‘ System  Eval  103 - and
' ‘Maintenancé{" | ‘

"&ne objective of M§dule\1852Machine/ASSambly Language
is to ﬁtili;e -machige; and éssembly language. .Topics
boveredﬁhin\ thiS module are: Comparison @f Lanéuagé,\
Ha;dware\ Conf1guration, Memotyl Map,'(modifying existing
.pfog;ams), Storage\ Lbcation “(codstruct‘ iéw-lgvel programs'

A in m;he correct format using operatdon, inputqutput and -
-arithmetical/logical‘ 1nstruct10ns), Assemb;y" Language
”Syntax (writihg' and ~rux}nlng applicatlon" éubroutines),
Program ModificatiOn and Program Applications {identifying
1 suitable applications  for low~level ) lénguages and

demonstrating ability to use an assembler)

»

: 3.3 British Columbia - - = ¥

The provinCe of British Columbia offers a one hundred
®

hour .course titled Computer Sc1ence 12 Wthh continues and
. N N
expands on Computer ‘Science 11. The main emphasis of

Computer Science 12 is to :acquaint students with the
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structured-design method pf ‘solving problems. This
involves using a ﬁop-down approach yhicﬁ'ﬁeCeSSit§tes:the
Ny uée off‘é.\structured progfﬁmﬁing language (Pgécal).‘ . The
goals of this course are: to enhance ﬁsﬁqqents’ §hougﬁ§
processes . and '~§ro§lem solviﬁél ‘skiils, to devéloﬁ
undérsﬁandiﬁg of structured des;gn, tb“a§§ly structurad
design, programming ‘and coimunicatibn ~skills in a ,team 
) progxamming envirchment,-to @evelop~a working.knpéledée of
\ptogramming techniques used ini file ﬁaﬁagement aﬁd to
- extend Students"understaﬁding of computer system softwaré._
. The fivé'strandé of the course, and suggested time frames.
are: 1. Structured~Design (12 hqﬁrs), 2.;Gpéra£ing‘s§speﬁs
(10 hours), 3. Computer ‘Science Techniques {12 hours),
Programmingz(AS hoursf‘énd Student Téam Rr§jéét {20 hours)
(British Columbia Ministry .of Education, 1985).
The*~;éar§ihg outéomes for Structured Design are:
" Problem Definition (produéing‘;a wfitten definition of a
pfoﬂieh and determining’ desired output, definéngi data
strtétures,l drawing structure 'charts, use of pséﬂdoche,
bbﬁp@étion oi : iﬁput-proceés-putput qhart)‘ ‘and  System
.‘Development "and Imﬁlementation (déte;ﬁiqiné‘ pragr forﬁ
L development of program modules, - developing and \Eésting
| modules, documentatibh). ‘
The learning oﬁtcomes:for ComputerFSciencg Techniques
are: SOrting. {bubble, shell and Aotherl sorts), Séa;ching

{linear and binary search roﬁtinés{, Indexiné‘(key—ihdéxed
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”aﬁd“\\non-indexed flles) and Debugglng {structured

N Y. ,
_"walk—Ehroughs“h trace program operatlon, debug individual

. -~ modules, verify output). g
The learning outcomes for Programming are: .Program
~ Structure (identlfy and use majcr components of programs),

A?rogram.Style (formatting of statements and commentlng to

‘increasglbrogram clarity), Data Structures (identlflc tion -

"and use of data ‘structures, operators and functiofs),
Control. Structures isequence, selection, repetition).,
Modular Structure‘ (structure and IPO charts, nesting "of

bfocédures and functions) and File Handling (typed ° and

untyped flles, . file access  stateménts, file I/0

statements) C . . 'f‘w : - (:::\\
The 1earning outcomes for Student Team Project are.

-

Team Project Environment .and Related Concepts ("égoless

prog:amﬁing", _ structure of . programming teams  and

~ e reépgnéibﬁlities_of memberé).
- ‘3.4 Manitoba .
y \ Manitoba offers a course entitled Computer. Sc;ence 305
o which has the following goals: to ;ecognize .the basic
“features‘ and fuhttitns of ° computers, to“_develoﬁ
problem—solving techtiques; to  use computers as

problem-solving tools, to utilize structuréd programming

.

— techniques, to understand the operation of the computer as

it uses pseudo~machine and pseudo-assembly language

. programs,. to understand  the refationship - between

1 . ) .
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pseudo-machine, pseudo assembly and ~high-level 1anguages,

to prepare ahd execute structured prqgrams ‘us:‘.ng a

.high—leve‘l language, to~deve'lop skill din detecting _and

correcti'ng.program‘errors and to use accepted programming

“techniques. ‘The ten unn:s ‘which ‘make up the course are' I

Review, I'I‘ Subpz;ograms {20 percent),‘ IIi: High—-Level

Languages,. 1V Team";?rograming éroje{:t‘, v c;haracter‘

. Manipulation, VI Boolean ‘A‘rithme'tic, VII Simulations, VIII

System Software and' language’ Translaf:ionl CIX File

Manlpulatlon - and X Numerical Applicatlons. It is

reco, nded that at least two high~level languages: chosen‘

Sciience 365‘ (Manitoba Department of Educatlon, 1983) .

{det ct and gorréct syntax .and logic errors) and B,

:Characterlstlcé of a Good- Program. (identify and use good

’programming techniq;;es)' .

i _m. BAS];C, Pascal FORTRAN and COBOL be used in Computer

The objectives of Unit . I, Review, are:" A. . Debugging -

" The kobﬁéctive of Unit II, Subprograms, is to make -the.’

student able to -design and apply aubprograins.

The objectiyes of Unit I11I, High Level Languages, are:

to identify and use - statements for  documentation,

' assignment, output, ’inpﬁt and termination; 'tq use

conditional statements, loops, formatted input and ofitput,
CAS;: stat‘ements,". simple“‘ da;a structures; and tq create,

manipulate and retrieve files.

~ The objectives of Unit IV, Tean Programming Project, '

-are: to participate in a team prpjecf involving selection”
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and definition ‘of a task,’ division of responsibilities,
‘segmentiné of> program designing ‘and _éoding, structured
walk—th;oﬁghs,»documéntatiOn and testingiand‘preparation.of.
a final report. LT
The objectives of Unit V,Character. Manipulation, are:
usé ASCIi and AASCII commands, solve .problems usiﬁg
character controls cdmménds, ‘han@le- input charactérs
correctly, -handle éhéfacter ‘dutpup and ,manipglate\ da;é 
whi;h is intefgally reﬁresented. | | ‘
-The objectives of Unit VI, Bbolean Aritﬂhetic, are: A.
. Number- Representation (donveft:back and forth from dec;mal~
‘to binary, Qecimal‘to éinéry Coded pééimal, binar& to octal
‘:and,ibingry to fhexédecimal, fsoive- basic 'biﬁary arithmetic
1 p;obiems), B. Igternal Répresentétion in inteéers (gOnverf
from integers~ fo internal répresentatgch and vié; versa,
Eerforﬁ simple operatidns using‘complemenq arifhﬁetic), C.
Sets (define‘and use terms used in set théory),'D. Poﬁical‘
dperatiéhs " (define :with truﬁﬁ . .tables i negatives,
éohjuncfion, disﬁﬁnction,‘ ‘ impligapion; ' gxblusive 
disjunction) ' and E. Basic Digital Logic xd;aw circuit‘
) diggramSg dgséribe‘sihilarities between circﬁits and truth
- tables, describe NAND and NOR gates with truth tables, draw
cirbuit»diagram for a logic expression) . U ‘ ‘
The objedtives. of Unit VII, Simuld&ibns, ‘ére:‘ define
with 'examples the term simulation, identify tyo.main types
of >simulation {deterministic and probabilistic), define

N

random Qnd pseudorandom numberé; identify number-generation
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techniques and their Stréngths\and weaknesses, iist various
-testsifor faﬁdomnéss,'write simplé simulatigns and identify
real-time simulations. )
The*‘objeytiveé of Unit VIII, System Software and
Language Traﬁglation, are: A. System Soft;are (defineAand
: describe éystem ; sofiware, operafing - system, iangﬁagé
translatbrs,;bighflevél iénguages, editor and‘lcader) and
B. :ianguage“ Translation (dgscrﬁbe job of language
translator, name and identify merits of two typeéi‘of
languagé ;ranslation, ‘ déSCribe interpretation . and
compilation, define terms related‘tof§ompilers).
: The »objgctives of Unit: IX, ‘File Manipulation, are:
create ‘and refrieﬁe sequential‘ and random access. fiies,
describe vg;ibus searching and. sorting tephﬁidues and ﬁerge :
‘two files. | N
:"Ehe objectives of Unit X, Numerical Applicatiohé; are:
_to define the terms numerical calculation,“trqncation error‘
and roung-off error and té Qevelpp'compﬁter solutions for

various numerical applications.

3.5 Newfousdlanq‘

The proviﬁce of Newfoundland vffers '‘a single électi;re
course titled CompgterVStudies 2206, which\is essentially_a
liferaéy course witﬁ‘ some programming included. The
purpose of this course is: to provide studenﬁs ‘with a

functional literacy of computer technology, to enable -them.

to recognize the effect of computers on sur everyégy 1ives,

i
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to utilize the potential of compuper;\fndﬂto contribute to
its continued develogmenti The objecgiveS‘ of the course
are ‘to: learn: - the ‘principles\ of ‘i‘tl:he _operatioh,
capabilities, history and app11¢atlons ofx cohputers, to

~learn elementary‘ p:Qgrammlng skllls .using ! BASIC, ‘to be
aware of careers in the computer-field and to appreciate
th.e camputer's role and influence in.society {(Newfoundland

and Labrador’ Department of Education, 1982a and 1982b)

The stated broad objectives of the course .are to enable

students to develop‘ and exercis creatives- thinking,

reasoning‘and problem solving SEil S\ The second objecﬁivé
is to be met by teaching programmlng, Wthh is to be taught
“according to student abllltles and de31red outcomes. ‘The‘
© course content and time frame is - as follows:‘ Module I
~ (Programming in BASIC) 17 weeks, Module II _(Computer
“Systems; Operatioq)‘d weeks, Module 111 (Computer Systems:
‘/\\Eﬁgipment): 4 weeks, Module IV. {History of Computers) 1
wéek,'.Modﬁle \Y j(Apélications of  Computer Tecﬁnology) 4
weeks and Module VI (Careers in Computer Tgchholcgy) 1
-week. ‘ Although ﬁrogramming takes \fifty éercent of the‘
ciass time, it is to. count fof forty percent of a student’s
final evaluation. The department states thar an essential
“component of Module i is a consideration of the program
development process, which includes: analys;s (def;ning.and

R

fanalyzing problems‘through‘b;ock diagrams_and‘flowcharts),
‘program = coding - {translating  algorithms  into BASIC
programs), prOgram evaluation  (debugging) and progqu

documentation. . S

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



-60-

3.6 Nova Scotla

- Nova Scotia’s Computer Related‘ Studles 441 course is.a
Grade 12 academlc course whlch was rntroduc:ed in September
l986. Before thls date teachers of, C;omputer..Relat;bd\"""‘
Studies courses had great latitude in their choice. of
“topics, texts and courgeware. The new .curriculum guide is
an attempt to standardize the top;cs coveredvand previde
additional resc‘urce materials for teachers . The ,o'tiher
Nova Scotia C‘ompm:e:r~ wI’Re].at:ed Studies couree, CRS331, is“a‘
Grade Eleven ccmput’er literacy course. and therefore tis not“
‘di‘scésed here (Nove Scotia Department‘-df Educafion, 1936)?

THe objectives of Cemputer-Re"iated Studies 441 are: to
develop familiarity Wlth mrcrocomputers through hands on
experiences,  to develop sk111 in structured programming
using one computer} language, to study the components o\f)
comput\er systems, to use word processor, s‘p-re‘adsheet anci
: o database sogtﬁare, to identify career opportunities in the‘

cpmputer field and to gain an understanding of the ‘legal
aspects of computer use, 1ncluding copyright, privacy and

software piracy. The si% units of the course and the time

Rl allotted to each are: o » ‘ .
ToPIC $CLASS TIME  %HANDS ON %CRS TIME
1.® Word Processing . 4% | N 6% ' 10% ‘
‘2. Structured Programming - 20% . 20% 40%
3.' Spreaﬂsheets \ . ‘5% é% 13%
Y 4. Computrer Components ' 14% ) 6%‘ ‘ 20%
5. File Management'~ \ E 5% B% - 13%
g 6. Careers - 2% C2% 4%
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The objective of Unit One, General InLroductlon Through
tﬁe‘Wor Processor, is to experience an overview nf a word
mérecessing‘system.- The skills developed 1n this unit are:

loading - programs, - retrieve ‘,ahd save . flles, * format

diskettes,‘back wp data files, ‘use special print functlons,‘

_cafe for- &nd handle dlskettes properly, feel at ease using .

softwi;e packages, appreciate how computers can change the

way certain tasks.are ‘ione, use good keyboardlng skills and

use spell checker programs. S

Unit Iwo,.sf:uctured P:bgremming, has as its objective

;o.provide‘stpdeﬁts'wiéh an gpportunity to solve real-wbrld 

‘problems b& pianningr codiﬁg and testing'progrems of their

W«

own. Problem solving is to be stressed and should
" overshadow . the specifics of coding programs- using a

particular language. - The four steps . to be used in

‘problem-solving are: understand the p*oblem, devise a plan,“

try the plan and check the solution. The followlng are

" classed as essential’ to structured programming: Working

I3

\Environment {use and care of eqﬁipment, entering programst

-

- adlting programs, compiling pprograms, runnlng programs,
managing ‘pioéram files .on a- éisk, merging programs,
checkihg“available diskj and main hemory space), Program
ADeve}bpmeht (tep*dewn i Eesign, structured - approach ‘te
progranm eesién, pienning, 'debugging/ﬁeseing, determining

and solving errors), Documentation (internal, external),

Input/Output {interactive programming, screen and printer

displeys, esé of menus, special I/O devices such as paddles

8
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and,‘ﬁi;e, disk I/Of,‘ Vafiableé {(proper use‘ of variabie :
names, numefic variables, aipﬁanumerié :variaples, goslean N
variables, subscripted variableé) , Flow ‘ o_.f“ ’ Control
{Looping) ,Stfﬁctpres ‘(ﬁée d? ‘ iterative, ccnditiohal.
selection -cbntrbl structures), é;ocedures, Functions and
éubrduffnes ~(subdividing problems, modular _approach to-
5 ‘progragming,~. avoidance  of GOTO statemént, .utility'

libfaf&eé),“ Daté‘ Ménipulatidn ‘(sortiné{ . searching),
Building Utilities (bﬁildn store and irefi%ﬁ helpful -
pibcedurés ~and _File handling ‘rouﬁines), File‘ Handling
: icreate, ihpnt and ogtput” a sequential data file, random
faccesé-‘files( «managing‘ disk storage space) and Speéial
Functions (ra@do@ number generators, graphic ‘aisplays,‘
" trigonometric and other numeric fhnction#,  :sound
generatibn). A team‘programmihg project which involveéiphe
) plénning,‘design énd implgﬁentaticn of‘é\majdr program‘}s‘
also to be part of this unit. \ | ‘ ‘

The goal of Unit Three,fglectronip Spreaasnéet, is‘fo
:dgveidp'éwaréness §f the nature of eléétronié spreadéhéets;
_'fhe 5pecific\objective§ of " this unit“are:‘Prepare Data
Disk,'Loédmand Run. Spreadsheet, Mo&e Throeugh Document Usiﬁg
Curédf Keys and by Naming Cells; Entering of Values, Text

L " and Formulae; Editing ana Altering Data in éingle Cells;

A Saving, Retrieving and Printing- Workshéets; Reproducing:

K ,f Cells; ‘Definition and use 5f Templates; and ‘solvigg

Algebraic Equations ﬂsing Spreadsheets.

-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



f : -63- : - {
Th.e dbjecﬁivé.\ 5{ Unit Four, Coniputgf Components and
Communicgtiéﬁs;‘ is to . study the . cpmpute;\ system’s
. compo:xj;gynts- in detail. The N skills‘to‘be‘ ‘d,eveloped"in_ this
select appropriate inpui': dgv_ii:es‘, select appropriate output
devices, select apéropriate storége devices, backup data .
filés ‘én_d‘ transfer -ciata‘ pétwéen microcomputérs‘ p‘si;mg a
‘modem..‘ |
.Unit E;ive, :‘:;\’File' Managehent Systems‘{ has - as its
objective- to éxPer'iencé ah ~overview of a file management
system. . The "skills ’devélopedi in this unit ’are: load
program, retrieve‘and save - fil‘es,‘ format disklettes,\ use
‘special print_'repprting functionﬁ,i{care and handling of
‘diskettés‘, be at”ease. usling, sbfliiwére .pa'ckage.s, develop u
structure fow gi.vén data, sort data’ élphébetically .or
ﬁumerically, search data hsiné‘ several critgrié and
'appreciate‘ po'ssibili»ties _whicﬁ comp‘iite_-:&s offér in this
fleld. S o
The final\-imit, Careers, aims ‘toﬂ‘identify employment
opportunities‘related to computers. The four~g§ais of this
{mit a:e; develdp- - overview of t-raditipnal é:é:mputer
occupatio'ns,‘ develop ‘overview o‘f"applicai:ions of ‘computers
in ‘qther‘ occupations, illustrate use of computer - when

1

. making career plans and develop appropriate work skills.

3.7 Ontario o A
.Ontario offers ‘eleven different' ~ computer sciehce

1
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courses at the secondary level: three Grade Ten courses in

-64-~

Int;roductoijy co:ﬁputér Studies, fo;xr Grade Elevert courses A‘
{Data P‘roéess'ing Techniques, ~ Computer ‘Science and
Technoiogy, Cdmputef' Technology and Data Processing
Concepﬁs) and five Grade " Twelve courses (Sy@tems Analysi_s
and Design, ‘ Comp;uter Sc'ie‘{x‘ce‘, Computer Technpl@gy
(Ad\‘ranced)', Computer‘ ‘k'I'e‘chn‘oflogy (General) and bata.
Processix}g ~Applica‘tioi;s‘) (Oni:ario Ministry ‘ of | Education,'

©o1983). . o | -
‘ * The Computer ‘ Science ﬂequr»sé ivs “designed to -~ attract
thosé g:éde‘ 12 students who.-show \p\rom&l‘é in ‘~pro‘§ram§\ing and
L problém‘-solving "and isvthe.re‘for“e the ééufse examined:by‘“
. this ‘st;dy. ‘T‘he‘ nine object{ives' of" this course are:
Advahced Programming - (10 percent), ‘Pl‘a_nning" logically (10
égfcent), Deveioping Di\'rers'e \Appli.catibr{‘s .(&';O ‘per.ce‘ntih,
‘Im\pact of Coix(pui:er Science (5 pefcént)-, anvérﬁiné P;ogram
Code - (5 ‘ . percent),  Computer *'Art:hitécture (5
percen;‘)‘,‘Low—Levei; ‘Languages (10 percent), ‘Careers and
Further Stﬁdies (2- percent) : ax;ld‘\ Pe;éonai Communication

Skills. {3 percent).’ ‘ . ‘

__In-- égﬁyancéd pr‘ograimning, students ’learn. advanced
teqhniques‘whi;:h extend thei‘r knowle\dge of programming by
ﬁtilizing the avaifable conétructs of the language being
 studied. They !_sho‘uld' be able ‘to: manipulate ‘Q::haracter
St_:iﬁgs using built-‘-.in‘functio‘ns, use available subprogram
featﬁres, apply user defined function capabilities of a-

h pro‘g_r‘a:;uning .language_,_‘ ﬁse' single and multiple-dimgnsioned

.
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arrays and choose and use the most effective variable for

2z

r ¢ N

any given problem.

Under:-the‘ heading .of ‘Planning 'Logically, students
develop and implement algorlthms and should be able. to:
‘write data sorting programs, demonstrate knowledge . of
éortino‘ techniques, understand r sequential anq binary
sea?cﬁés, write‘ list merging p&ograms{;,qnderotano ‘pow<
, random number generators. are created create and access
sequential and random-acoess files, llnked llStS and tree
stfuctures. . | ‘

. Developing Divoiséprplfogtions oims‘ﬁo have studénts
expana theiru knowledge by " using advgnoed programming
technique‘s‘ to solve a v‘ari\ety of problems, includihg thg

‘ followiog: textoal ﬁanipulation, three»@iﬁensional graphics
"~ and animétion;'solving_probleMS such as areas. under curves
by dsing interactive‘ ﬁethods, siﬁﬁlations, statistigél
-processes and any addltional concepts which may arise frgﬁ
developing technology. .
The Impact of Computer Sc1ence objectlve aims to. ‘teach

. studen;; the_impact of programmingkappllcatlons on soc1ety,"

so that they. may: identify social implications, examine . 3
-1cation ,

. ‘ ?pys\ in which computers mighti be  used to assist’ Speciol ) ;i:
‘ groups of people an&)desigﬁ and\implement softwére and/or ‘
hardware solutlons to the problems they have identified.
Converting Program Code refers to the“hnderstandlng of
the cparacteplstlcs of operating system modules. = Students

ghould be able to: describe system sofﬁwarel describe the

» : . =
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operation‘of a multi-pass compiler and coyrectly gSe terms
‘related to this area. ‘ .
Compute; Architecture ;efgfs to an ﬁndérstanding"of a
computer’s internal organization and an  ability to
" synthesize: the. various addreSsing \tethﬁiqueé, memB}y
organization, the flow ‘of daﬁa‘throﬁgh é\compﬁter bus and
the‘ inierrelationships"amohg computer componénts_ made
p0551ble by the computer bus system. \

- ThHe Low-Level Language objective is- satlsfied by having
students use a’ ‘subset of the 1nstructions of a low-level
‘language to solve simple problems 1ncluding loadﬁs% and\
storlng accumulators, inCrementlng registers, u31ng lOglC
operations and using various addressing techniques.

- Careers and Further Stﬁdigs‘aims to iﬁ{orm students of
possible careers in the computér field and ﬁré;ninq\which
is: availablé. . Personal . Communication - Skills ‘;fies to
proviae f students wiih opportunities tﬁjﬁ develop
‘coﬁmunicationsi.aﬁilities by ‘classrood"ihééraction »aﬁd f‘
formal research and re;ofts. |

Students in this course are expected to produce’ ati
least one program of significaﬁce during the ye?:,‘ and
:1anguages used include BASIC, Pascal, . COBOL, ‘fORTRAN and’

APL, as well as some lOW*level languages

3.8 Prince Edward Island - St

Prince Edward Island offers a.single computer literacy

course {Computer Literacy 721) which 1lists as its main
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.strands: flowcharting and programming,'ébout computers and
‘compgters in socieéy.‘ *»The flowcharting and. programming
strand has the .i‘?oll‘owing ob‘jéCtiv‘es: flowcha:rting {write ah
algorith&and\dra\b it in v_flowéhayt fdrm), BASIC commands

(writing BASIC programs), - .corrections (finding and

correcting progfam errors), ‘util\izati‘qn {use microcomputers
to ‘enfer,run _and‘ edit .\prcgrams‘), peripher‘als | (use of
computer . peripherals such as disﬁ\ drives and prinﬁar;),
ép;:;fication's (fnofd Vprocessor‘s énq .spre_adsheets) and data‘
bank = (accessing bulletin boards,ahd‘ data banks) - ({(Prince
Bdward Island Department of.Education, 1984). .

‘ ’reachér, trainihg has beeﬁ implementéd through a 'éeries
of inservices held across the p‘rovince.it is»recommehc‘ied
{but not requifed) .that students enrolling in “Com;.mter

Literacy 721 have a strong background ' in mathematics with

an cpﬁimurri~student ‘to 'fcomputer ratio of 2:1.

3.9 Quebec
Quebec offex:é two o;ational half-year computer science
. courses -(?ntitléd Introduction to Computer Science) ‘for‘
Secondary IV and V students. The fifst_ course serves as a
-\pr‘e‘req‘uisi‘-té for the second although students are free to
take only the first course. 'i‘he‘six general objectives for
“these co;n:ses. are:bonstruct Program Algorithms for Solving
;Prob‘leins (30 perceﬁt), Develop Problem -Solving Strategies
h N

J ' : . .
(30 percent), Program Computers (30 percent), Know the

Fundamental Structureé and Components of a Computer System
i
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{4 percent),.Evalﬁaté the Réle and Place of;Computers in
Society (3 §ercent and ‘Develop Critical Attitudes Toward
Computers and iﬁfprmatibn Processihg (3 percent)
(Ministiere de l’Educatibn,‘Prpvince du Quebec, 1984).
‘ The first objective, Construct Program Algb;ithms for

Solving Problems, has the following intermediate

objectivesg write a proposal for a project, reformulate the

'stétementk of ' the _projéct,‘ organiie the project, describe

the problem-solving process, produce an algorithm, code the
§ . } ’ .

algorithm, run the program, revise and refine the program

and produce a report on the project..

The second ‘objective} Develop Problem \Solvingi

Strategies, has the following intermediate objectiveé:‘-

select information' for a problem, find a ‘simpler problem

which 1is part of the larger problem, find' a problem \
-isomoréhic~ to the. -prgblem, generalize the problem, -

‘subdivide the probiem,ianalyze the problem, find analogies:

to the problem, use the deductive ‘process, ‘defihe,
formalize, deéCrihe‘ \the problem and- its 301u£ion,
destructure, test the 'solution’s\ validity, classify the
problem and its §olution, éxpl;in ‘the ‘ﬁroblem and its

solution, prbceed, by trial  ahd{ errdbr, use the iteratiﬁe
procesé, use fhe‘recursive‘process, select a subset of the

¥

preceding 'strategies and use the modelling process.

The third objective, Program Computers, has the

following  intermediate objectives: use constraints; use

\variables;‘ use ° arithmetic, Boolean and alphanumeric

-
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opefatoré: coﬁstfuét’ arithmetic aﬁd alphanumeric
A expressions;. use assignment instructions; use\’diSpléy
instrictions; usé data entxy instructions; use conditional
"and ‘uncqnditionaii‘branphing instrucﬁioné: use predefined
'fﬁnctibns of. fhe -seiected language; ﬁse iterative ‘ﬁhd
rggursive stfﬁcture%;; use subprograms; use files;-:use
jgystém comménds; produce graphics; pfoduce musié; and ﬂse~
instructions to enable ‘compdter‘ to control external.
‘devicgs. | ‘ : |
The fourth objective, Know . the u%undamental. Stru;tﬁre
‘ land Components ‘6f. a ‘Coﬁputei Syétgm, hgsf the following
.intermediaté‘objectives: éesc;ibe how -the computer works,
P classify Computeré, identify ' peripherals, use control
commands for computer and' peripherals, identify types of
softéafe,nidentifg types of codes used by comp ‘érs, master
binary ﬁumbé:s and tﬁéir'defiQatives and kn the history
of comput e‘rs:. ‘ . ‘ ]
The fifth objective, Evaluate the Role and Place of "
Cbﬁputers ‘in Society, " has £he‘ following ‘interﬂgdiate
‘'objectives: describe computer apélicatioﬂs,‘ explain the
_computer as tool, . evaluate -the computer’s impact on
individual rights and freedoms, ideﬁtify effects of
computer systems on the Jjob market, evaluéﬁe ~possible
computer careers.
The sixth objecti#g{ Develop Critical Attitudes Toward
Computeis» iﬁ‘ Sotiety, has tﬂe following ihtermediate:

objectives: evaluate the. true nature of the computer and

N\

s .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



-70-
information processing, react appropriately to computers,
evaluate activities Yelated to information processing and

develop self-confidence and self-esteem” by plénning ~and ' o
- . N . N N N 3>‘ ‘ N

writing computer programs.

- N . . /\

3.10 Saskatchewan :

Saskatchewan offers twék campﬁter 1iteracy‘ céuéses,
{Computer Appligatiogs 10 and 20) and three progrémming :
éourses (Cémbutei Science 10, 20 and 30). Computer Science
30 \is‘ intended ‘for students who ﬁévg . either completed
Computer Science 10 and 20 (half-year courses offered at
the Grade Ten and Eleven levels) or their aquivalent and-.
‘thus possess a solid ;fQundation in }BASIC‘ {Saskatchewan ‘
Department of Education, 1984).“ ‘

"Pascal. 1is the recommended\ pr§g:ammihg language for
computer Sciencé 30, and teaphers;are.§QVised thaﬁ‘sﬁudéntéf
will require two to threé hours per week of coﬁputer rime
oﬁtsiqe class to complete the reguirements of the gqurse;

A maijor programming* projeét ';s to be “aséigged .to all
studepﬁs taking the cou#se to éive them the opportunity to
'synthesize‘the COMPONENL s of their programming experiences.

‘The s£ated ébjectives of tﬁe_'coufse‘ are that - the

s;udéﬁt should lea?n géﬁéralipr&blem»solvingjtecﬁﬁiques and

‘be lee' to: cleaily define ‘problems;‘ design and code
algorithms; handﬁprace‘algorithms and cbde;»test and debug
‘pfograms; anticipate, isolate and correct érrcfs; and
-discuss the * power . and “limitaﬁiqns of “a high-level

'lstructured language with regard to data and - control ot
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structutes. The major teplcs to be covered in the ¢course
are: 1. Transition Frem BASIC to Pascal, II. Extendlng the
Fundamentals and I}I. Optionalu‘ \
- Tobiq number one, Transition -From BASIC to Paseal,
includes‘u_the A‘fcllowing~' subtopics: Com?iled vVersus
L . Interpreted Languages, Structure, Language'Detaiis\ahd\Data
¥ -
Types © The tfan31t10n from an interpreted language (BASIC)
to a complled language {Pascal) is to be accompanied by‘in
examipatipn of compilers  and also by ‘some dlscu531on of
structured ‘versus non-structured progtamming ;enguages.
Pascal’s structure and syntax are to be examined with some
discussion of,prdcedures (one oﬁtpascal’s strengths) taking
place at this point in’the ¢oursa. Data types to be dealt
‘uith.include scalar, stribg, array and user\deflned. The
total class .time to be allotted for ropic number 1 is
twenty hours. °

Unit II. Extending the Fundamehtele,\furthef develogﬁ'
" the topics *diScussed“in dnitf I undér the following

heaéinéé:’ Agl Procedures and Parameter 'Passing ,\‘ B.
Funetions, C.. Data ‘Structures, D. Searching and éortind
Techniques, ﬁ“‘ﬁecursioh Gersus Iteration; F. Text Files,
G. A Closer look at the Hardware eud H. Algorithms. ~ The
treatment of procedures‘ widens to include parametei
passing, local and global variables and calls by wvalue and
referehce.-‘FunCt;ons are introduced at this point ih the
course with data structures a major focus of this unit;

Data structures covered include: simple wvariables, errays,
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- set, user defined types, simple records, chéracter files(
packed arrays, - stacks .and. queues. Under’ searching and
sorting technigues llnear and binary searches are covered,
along with an. introduction to sorts (selection and bubble)
and several intermediate sortlng techniques such as meiae,
insertion, quick and shell sorts.

| A'Closer Loock at the Hardware includes iﬁfbrmation on
o . N :
computer architecture, iaccessipg menory, macﬂine langggge
érogramming and aésembly language prograMming. _ The .
~ Algorithms section covers topiés ihcluding\ desigh

.‘methbdplogy'for problem solving, de?elopﬂ;nt"of'algofithms
(églectioniof data and cbntiél‘strucpﬁres and ;hghdesignfng'
of‘ programming mbdule§5, appliqaﬁions of . high level
langﬁages- to a varieiy Vof representativé "and classical
~problemé, tﬁe use- of - counters and flags, manipulation of
;ecérds_ and 'arrays, oﬁerations_ with strings, sorts,‘
searches, merges and turtle graphics.

The optional unit deals witﬁ such‘top%CS as robotics
and artificial intelligence whicﬁ_aré at the forefroht of
~computing‘and ;ill give students an oﬁﬁortunity to phrsue

<

; areas of special interest.
3.11 Conclusion

‘ Approximately half of the Provinces surveyed‘ offer

dedicated programming courses which rely on Pascal or BASIC °

with only Manitoba and Ontario offering courses in more

than ohe‘programming~lapguage at the secondary level. Five
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of the Prov‘incés ‘iplace major emphasis, on structured
programming and problem-solving appr‘oaches. .Five Prov‘in;es'
place imp‘ort:a.nr:e‘on a major programming project in order ‘to‘
gain _\ tﬁé wi‘destt ‘possible experience | in computef
pro'grammi_n‘g; Mé‘sﬁ Canadian‘ proyincg_;s appear. to be very

~much up to ddte in secondary computer programming Courses.
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4. CONCLUSIONS «

4 1. Introductlon

This chapter draws comparlsons between the Nova Scotla

CRS 441 course and eecondary programming courses offered

' elsewhere. An attempt/¥s made to point out strengths and

FARS _ ~ .
weaknesses of our Nova Scojia course in hopes of improving

. the course. It should. be noted that only-ten States are .

¢ listed in the eccompanying‘charts (Appendik I1). Mehy;of‘y

the States which ‘supﬁﬁied infermation did not provide
s . .

suff1c1ent detail about thelr programs to be included in

the charts.

4.2 Overall Goals

An examinatiOn of Appendlx I reveals that Nova Scotia

& fares rather well when compared to’ other provinces and

. T R
vayious American States. The reader .should keep in _aind

that ™ information on 'United States ‘courses 1is based on
sgggested courses and that the actual courses may Vary

‘&féely from those discussed here. Appendlx 11 compares the

2

7

of comparison: Problem Solving, Top-Down Design,

Programming Langqages; Teaq Programming}' " Structured
Programming, Programming Stressed and Madjor (Programming)

Project. - “‘ C _— '
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All. courses ex;mlned ’1151:&(1 Problom Sclv:.ng as a major

\ : eoal“or object:ive This is- due .to the . emphasis placed en

problem solving 11* methematlcs and the fact that computer_

- programmmg coursés are .seen in" many areas as exten31ons of‘

o s n;a’thematic:s ‘course offer{mgs.‘ -The usual method of teaching

i programming ‘is ‘thr‘oug‘h progressively "more . difficult

‘problems wh:.ch utllize concepts taught 1;9 elass“.“. Thls

requires the student to apply problem-sOIV1ng technlques

L ar;d .reduce the problem to a series -of subproblems which are
more easily solvable by the. student. S

The second major goal, !!'cp-Down Dasign, refers Lo the_t_‘

- careful settlng of goals when programming and ‘the bréaklng;:

dowe of . those goals _into subgoals whlch exe easily ,

| achievable. Nova Scot:leﬂ 13 one of ‘ohly"foﬁr pro‘v'i‘nces in

» Canada which places ‘stress: on the prlnClpleS of top-down

) o.esa.gn. . Thls speaks well of the 1ntentlon of the

Department of Educatlon in this province to teach goed'

programming technlque »ie CRS 441 While elementary'

problems ‘can be solved without the appllcation of top-down

design, more involved programm:mg progects ere‘ nearly‘

‘.\ 1mpoSsible to tackle without the use of this method of‘
‘problem-solving. " T : f ’ ‘
‘ , Nova Scpi;ia is *laei‘ingy‘ in the area -of Programm;ng
: o ‘ Lanqu;qes taughl., because while BASIC oxr Pascal sat:.sfy the
" ;‘i‘equlremer‘}f_s of CRS. 441, almost all Nova SCOtla echoolws Jse
only BASIC ‘as‘ the"';ro‘gramlng env;rqnment of choice. ‘Tm.s‘
N i “It‘\ay .be due to kth‘e lack af a\failalelé WLfascal softr;vere, -

»

‘“‘“‘r R
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‘t_he' prefereuces of teachers who, for the most ;\part,
completed their progra}mn:.ng courses' in university\before_
Pascal . appeared ¢cn -the educatlonal scene or to simple\
inertia on “the part of teachers who developed their’ CRS

courses. "from . scratch and are hesitant to move into

unfamiliar -te'rritcry. I am not adv0cating that schouls 1n\‘

o

)this‘ province\ ‘begin- teachlng more than . one. pxo«;rz—;mming *
‘language in CRS because 1t appears that in the few: areas
where thlS is done students have had- extensive experlence‘
with BASIC before they ever reach “high school However,

‘Nova“ Scotia students entering university computer science

+

_cdurses _aré ‘findi;ig Pasc_:al‘\ a‘nd; FORTRAN ~c:ourees very

difficult because they have mno training in: a structured

‘pro ramma.ng environment. This is not to say that Pascal is’, .’

A 1 .

by any. means ‘the” perfect structured 1anguage, but it does
B - * \ a . N A
" - possess some structured eléments in ) its,. microcompguter -
o .

K 0y N ‘ - ‘\‘.
A} \1mp1ementat10ns. - Sonie' educators have. . stated  that.
‘ structured BASIC would serve as well or better than Pasqal .

but . structured‘BASIC is aven. more ra_re in this p];ova.nce

than Pascal ‘I‘k am sure th‘at a survey of Nova Scotia high

schools would reveal that the vast majority are using-: o

. outmoded versions of BASIC such as Pet BASIC, apPlesoft
.- BASIC and ‘TRS*B_O BASIC and that schools are onlg@begiuning

"-tb ‘imp_lement more modéfu implemEntatidns of the language -

. such as BASICA for the IBM BC. The Departmeut of Education

. is understandably hesit@nt' to set ‘a software standard for

s

the CR_;S course due to the d&%ze‘rsivty of hardware being used

k3
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'in Nova Scotia high schools, some of which is unable to runl

any language but BASIC (due to memory limitations,
obsolescence, etc.). However, we are beginning to féach_a .

hardware standard (IBM) and should now begin to make some

. mové toward a software standard which will prepare students

’

for real world computing snvironments.

Team Programming, major objective number four, is found

.in the computer cut;ipulé of only twa provincés “(Manitoba -

and Nova Scdtiaf{” The team approach is seen.as a way of;-

encouraging students to aqcét "egoless programming” {which

~ holds that all members of the team are egqually responsible
for thefsu@cess or failure of the project). It\is:also

" hoped that students will \beéome willing to experiment

because of a -decreased fear of individual faiiﬁre placed on
thém.inﬂé grouP envirénment. * This approach is widely wused
in -coméuter cqurseé ever}whére i?beqevé; there are more
students than\ microéohpﬁiérgr with results  which vary
widely due‘@qinly to the mqkeuﬁ of each group\‘ Nqéa'séotia
is- tq: be ' commended 1for:-thi§y attempt to expand the
begramingj horizons‘ for' its CRS studéntg by making -pegm
prégrémmiﬁg a majoxr paré éf the Grade 12-course.~‘
TheAffifph ~overall 'gbal, Structured érégrammfhg, is

universally ' recognized in the literature as the torrect

‘ path‘ to -follow when ﬁgaching programming. Surprisingly,

" only ‘.five Canadian ~ provinces specifically mention

structured  programming as -a - goal for their course.
A ~ : N N \' T -

i
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Strucﬁgurféd progré}mnihg refers to a \g‘enerally .orgax’}?ized‘
method .of_ writiﬁg\ éﬂ program utilizing subpfqgrams\ and
cértain ~réco§nized programming practices. such*‘as; ihe
avoidance . of ‘(;OTO statements in BASIC; formatting \of"
programs by -indenting; and keeping code cleaf, rgadable and
iqgica;&é The phrase "strucpurgd prog‘ramming‘" has become

.al_mbst--\a cliche in comput

literature and is often
- proposed as:an antidote- for \ "ﬁéghetti code™ ‘(hopeiesslf‘
;tangied""program loéic); . The Nova Scotia bepa;tmeﬁif bf
Education has’ wiéel‘y determined that this concepf:'nee-ds‘ to
become -a major goal of the CRS 441 course in ord»e‘r that
students: who continue on in. t}.1e coméuter ‘field will' become .

' accustomed to programming ‘in this Qéyf ' |
The‘nex; mgjor objec;tive,~ Proqrm.’j.ng Stressad, - refers
to whethe_r_ or not pr-ogramm‘ing‘is the main v'f'0cusf o:f the
compﬁte‘ir‘ science course. Nova Scotia’s course -does not
stress progrémi'ng»(‘only _40% ‘o;f élas_é“time ié spexm?‘ on
Progrg%in\g), but; since there is ncia‘p‘rereq‘u“iéite for {CRS
441,._ some’ studénts would éxperi_ence a g‘reat_-‘degl of
‘confu's‘?'.on‘ épd medtal strain 1f .a course déaliné exclusively
with p’_rograinming waé offered at -the Grade 1\2’ level. Only
four Cénadian pravince‘s offer, coprse_é :éealihg primarily .
with programmiﬂg and all‘ fb_ur offer m;:re than on# sééon‘dai‘y
| computer fsscience course. Computers ha\}e ilc}t f\il'té:ed their
\way d‘owh‘ to .eleme:ratary~ and jun;gr high schools 1in this
"p:.jovincc\a\ as- ;chey have in the U.S. " due* to '.budgetary

-restrz—,xints, lack. of t;eacher tra'inir)xg‘ and athe fact that

3
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- comﬁutérs ﬁave‘beén a;nmjor.concegn of edq¢atbrs in . Nova
~ Scotia only since 1980 (approximately) . There has not been‘
endugh ‘time to develo§ CAI ‘throughout érade 1e§elsb and .
~curricula which yéuld leadto demand fér a coursé_aevoﬁéd\
'to programming and tofthé.dévelpp?ent‘of.students who are
:prepared for a rigorous course in p;og:amming. .
Thg final maj&f objec?ive, Major (Programming) Projaét{
is‘émbracéd by - the Nova Scotia CRS céursé as a method of
coéefing- aé%anced ‘Eopics which hayé not been previously
examined‘» and ~6f héviﬁg : studépts demonstrate -their - T
;prcg;amming 'skills.  This is a very good Ve%erciée for
sfﬁden;s, wh; will have the opportunity to -gngage. in the
cpnstruétfon of a detailed, invoived program which wiili -
giv® them soﬁe idea of~ Whét prngamming ih» t&éf Qutside

world is actually like.

. ‘ N N
.~ i ' ’ - ) . . - “ B
3.3 Secondary Goals - . S
There are - twenty-four secondary goals listed for. S

compérison in Appendix II. Thése goals-areﬁ
. Appliéatigns

. 'Graphics.

2
3. Ethical and Social Issues

4. Computer Fundamentals o e AR A ‘
5 File'Handling N . L : ; . ST - g
6. Computer Careers .
7. Program pebugging : L T “f
~ . ‘ . : - . T T r )
) . ’ ° R* o
;.:“ .‘
) et “
» N M ’
= T N . 2 AR "; \
i u .o R L E > T
- B SRR AL NS 5 L SR AN o

o
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8;‘_Pseudocéde
95 Flowcharts
10. History of Cbmpute%é‘
11. 1/0 ‘ ‘
~12. Control Struétufés
)13. Subprograms
14. Data tommunication
~ 15. Sort ana Sehtcp
- 16. Interpret vs. Compile
17. Moduigrify'\
~18..Sécond {High-Level) Languége
19; Low-Level Léhguaée .
‘20, Systems. Analysis
‘21 Opefatiﬁglzystgﬂ
22. Arrays . ‘ , - ‘ ‘ o -
23. ‘Computer Architecture ‘
 24.. Program Documentation ~“' R ‘_@'_‘7
There are many‘other gdalsiof;compﬁter ﬁrogﬁammihgfcﬁurses,
“bﬁt the twenty-four - listed here 'rebGCQi throughout’ the
. . computer égrricula and}proVidé-ajbasig;for'éompagisoh.
Applicatiohs‘refers EP\thé‘gsé af cpmmeiqial‘Sthwarg
in-comp?ter coufsgs; an.;iea ih‘whéch'tﬁe,hew‘Nova;écotié
c;uréeiexcels. Sectioné éréﬁincluded pover}pq the tbrée
main~-ty§es‘.of jgbhmércial‘ §6f£waré:3 word prqussqrs,i
sdaﬁabaSes aﬁd“spreadéhéetgi _ﬁmst of t?e_wo;id’s compﬁte; ‘
. workers' are Qéefsp not prbgréﬁmeré'and use of this type of‘

0 software wl;lﬁprepgre‘s;ﬁdénts‘who will be entering fields .

v
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which' rely on computers ‘exteneivel§ ‘(eug. segretarial).

While the CRS 441 course is not intended to be vocatiohal’,

it is difficult to name a profe331on which is not affected ;

by _compu::ers and therefore applica\‘tiong;» are lmportant

(approximately 35%. of class time ‘is‘ d:evoted;to them)'

Wwithin this topig, there is. some programm1ng done lns,lde

the ‘~appliceti‘on‘ 1tself ‘(especially in the database

*section) _ ‘ \ '

) Graphica is' another la:\:‘ea of interest in - computer -
science <courses and . one ‘;:hici'x receives little‘ b:';~.‘noiz.-“‘
attention in CRS - 441, The Ndva Scotia‘.ccu‘:‘:se ‘\t‘oncerne
itself with the most . commonly‘ used appi‘i‘ca‘tiohs‘ ‘(wdrd“
processing; spreadsheet, database) - and does not allow any, ' i
time for the ‘_le_sis‘ common applications. (i._e. graphics) o
While ‘~graphice are certainly an erea of interest, I feel N
that the f:RS 441 course w'isely. ‘eri\phasizles :the' mest o \
1mportant applications. ’ - ‘ . S ‘); . s

Ethical and s::aial Issuas are stressed in the No;ra ;
‘Scotia course (and in those in most oth.er a;eag)& due to the_ .
com;:uter‘a‘nxiety whieﬁjaffects 'max‘u‘yj éebple and feeré ‘th-at .-
stutiehts ‘will ;not ?eeéive‘ cerr'ect 1nfurmatlon about

7‘\ . software piracy and theft of data.~ Ethms have a part da

\ -all school subjects and espec1a11y in the relatlvely newf )
‘field of computers. Students must be informed that thefti“‘;’;‘.

"‘:af camputer programs and/‘or data 13 exaetly thatv theft

The -Nova,  Scotia computer currlculnm Lgulde t states ‘ thls ST T

.concept explicitly in its 1ntroduct1=0n and the Department" i E

L ’ Vo R
\ N
toL . -~ > . . . X -

Y A S v e

. l o n
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"‘t’“ to be congratulated for taking a firm, clear st‘and on
. thls 1ssue R ‘ ‘
~‘ Computar Fundmontals refers to a general :mtroductlon
tQ ‘comp‘uters 1m:1ud1ng 1nformatlon on the operation of the
:.‘ B CQmpute:: system, care and use of hardware and software and
.. executlon of programs.. Tha.s process ‘takes time away’ from‘
. programming 1nstruc‘tloo, :but,‘ as stated earlier, since toe

" o

CRS 441 t;our:se has no' prerequlslte,‘studéhts taking the

e TR ‘., “ -

course .; oftén hava no prlor computer experlence and must

.ece:h‘re ’.‘ son(e 1htroﬂuctory orientatlon. This component’

'.‘\‘ol‘}ooulg be elim.nated by hav1ng Nova - Scotia’s other CRS

(’CRS S31~Co‘mputer theracy) serve as a prerequisite

’.\\ N -
cbu‘rses. Tho.s ref&rs to the efficxent storage, retrieval

l‘. * g

s’bar’ohing, sort:l.ng and inélexlng of various file types and

opmponeht . of any computer prOgramming

RENREE COQ:SB\ e e SRR

v

iﬁmother very popular oomponent of computer courses 1s a

”’1‘.~:~'~1~ 4: "sectlon devoted to Computtr Caroora. It is not sufficient
';,‘; "‘_‘*to d‘iscuss programming J.n detall without provlding at least

a cursory dlscussion of‘.:what careers are. ‘open in the

.;'\"\,‘f 1 -

‘fcomputér fleld._‘ ‘Nova. Scotia’s co_urse devotes 4% of class
";.\time to this toplc, which i%. covered in Unit I of CRS 441,

F‘Again because programming ‘courses are , rnpot' -vocational

) ‘?’oourses, - they are . not designed- ' to . chanhel

N
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students into ‘caréers and theréfqre}» instructiqg . about
tomﬁuter ‘ careers should be limited to a general
6rientatiéﬁ.‘
Program Dobﬁdqiﬂg is .a wvital aréa of\iﬁteresp for all

computer programmihg courses and Nova Scotia’s CRS course
. : Fe .

makes debugging a focus of ‘the ®tructured Programming unit.

No computer prdgram is ever without flaws and an.

-intelligent programmer alwéys checks. his code under all

pdssible conditions. Teaching programming-without teaching

proér&ﬁ‘debugging‘QoulQ.be.analogaps to teachiﬁg érea;iﬁe\

. o »
writing without teaching sentence constructiocn.

’ Arriya form vthé basis for the computer’s information

.processing capabilities and a programming course in any .

high-level language which omitted this critical area would

K

be seriously ‘flawed. Nova Scotia’s (CRS course again.'

receives full marks' in this area because’ of the large
portion of time devoted to arrays,

Pseudocode is stressed in only thrée of the provinces

0y

'and one of the States surveyed. "This refers to the writing
of a program .outline in a mixture of. English and a

' programming language and can serve'a% a valuable. tool for

program design. However, the Nowva Scotia course cénnot\be

faulted'for_tﬁe,omission of this topic. An introductory

course which is aimed at. students whose abilities vary

widely lacks the time required té buiid skill " in wusing
. - !. ) * N

ﬁsguﬂocode.
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Ig was rather surpr131ng to note how few provxnces and
States 'include Flovcharts in their computer curricula. CIt
seems that.no ‘one is indifferent to flowcharts, they are
either loved or hat;ed-.‘ _._I Aﬁave alwalys 'feli'.. tﬁat flowc‘harts
are very useful in "explaining program flow\esp‘eciélvly to
students _who‘ lac}c experiencé in prc}grammingi. Flowcharts
are méntiuned in the Nova Scotia course’s curriculum guide,
'but they are not a major focus of the course. They are
list;ed in passing as a pu’séiible step in the problem-solving

- process. | ‘ ‘ \ ‘

The. ﬁistory of .Computers is not an\objectlve of CRS
441 ’rhis is a literacy topic and’ one ‘which ‘has little
part in a programm;ng course. ’ N ‘ ‘
" I/O describes a multitude of topics lncluding methods
‘\'of input and output, formatting of output, output rout;nq,
etc. ' No programming gﬁourse can avold an extensive
discussion of: I/0 ’\becau‘ée programs -and their result»s are
baéically input _and‘ 6ut;:;ut; Almost all 'pf:ovi:nces and

States surveyed stressed this topic in their céurses.“‘

Control 'Structures refers to ‘a language’s facilities
for specifying.a departure from,norxhai program execution
(ge. subroutines or procedures). All programming courses
listed in Appendix II (f’rihce Edward Isiand'_s course +is a
literacy coursg)‘ stress control sj;‘ructuies in the language. .
chosen. This is because the“pow‘er of a programming
language is revealed when control structures are studled

It is here that Pascal overshaaows BASIC because of its

H

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



-85~

procedures which make Pascal programs far simpler to write, ‘ R

L o

rrace. and debug. 1 ‘ ‘

Subproqrms describes a modular apprcach to' writing
programs which is basic: to structured programm;.ng. Most
States and - provinces surveyed {including Nova Scotia)
stress the ‘use of subpi_*ograms since subprograms (duke_ to

& - their moc‘iularity‘) can be ‘reused in related problems and
‘s.tudcnts akre not forced\-: to continually r~ewrite the same
'prog‘ram.,‘ | ‘

Data Communication is an. important concept which is not
included in many §togramm‘ing courses. Nova\Sc'otia’s CRS
course. includes material on:communicatien as part ' of Unit\\‘ c
'E‘ive, File Management Data transnuss:.on is becoming‘ K
increasingly important es‘pecially An buSiness environments,
where rapid, error-fnae transmission of 1nformation is
crit';ical.‘ The Nova_‘Scoi:ia Department of Education .is to be
commended on their .foresight in including this topic in i:he

. CRS 441 course because‘ of its impcrtance and timeliness;‘

Sort and Search refers. to the various methods ‘of“
b:ganizing atnd ‘retr\ieving data. Because of thegimp.ortance‘
placed on databases in tne‘ ‘CRS3 céurs‘e; sorting and
searching techniques play an 1mportant rale. ‘I‘t is\v‘ery
possible that data handling will replace programm:.ng as the
most important computer-based topic in the near future due

tc the infomation exploszon now taking place and the -Nova

‘ScotiaAcou;se prepares students for this eventuality.
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Interpret vs. Compile is cqncérned with the rélatiye
merits of ihterpreted and cémpiled programming languages.
S;néé thé only language:used in .most Nova Scotia schools is
éASIC {an - interpreted‘ language) and sincé‘ no cqmpiied
- languages are introduced, 'discussionl~of, thi; tOpic__is
\impossible. This is unfortunate beéahse “students ‘who
continue in §rogiamming'will be exposed to ﬁainly,cdmpiled
langpageg. Since the CRS courséki§ intended for @‘Broad~

student audience with ‘varied interests, this topic was’

¢

' omitted in order to‘develop areas which were judged more
impprtant to most studgntsi(i.e. applications).

‘ Mb#ulhrity» is concerned with the app#oach that most
problems é%ﬂ“ ‘Sék‘ reduged‘» to s@élle;, _repeatable
sub—probléms. "While the CRS éourse ufilize;.principles of
structured prdgfamming, modulafiﬁy is not stressed a$~ an
important‘goal. ‘ ‘

A Second Programming Language is not utilized in the
'Noﬁa Scotia céurse because only 40% of class time is
‘devotéd to attual prééxéming ipétruction and practice and

theré is _not ‘enough time 'aQailable to move beyond the

lapguége uged. This is‘unfortunate because many computer.

educators 5eiieve‘that by compariﬁg two or more -languages,

students ;wili gain additional expertise in codiﬁg in all
. ¥\ ) laﬁguages studied. V

Low-ﬁcv.l\Languaqis:afe not COVered_i;‘the CRS course

because, aé stated above, with . only 40% of the course .

X . devoted to programming, there is simply‘no\time available
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to study assembler or machine language. Prbponents of

low-level languages believe that they help students gain

‘insight. iqto computer. arch‘ite‘cturg and lea‘rn‘about program
execution at its.most basic le{rel; Wwith a course which
spends so much of its available time- on applicatio‘ﬁs it is
clear that the currlculum planners in this prov;mce decided
. that low-—level languages were better- left to unlver51ty
courses. ) V
~‘Syst§msﬁ Analysis ‘refers to the . overall | pl"ax_mihg,
design, coding, impleﬁen;ation and ;egtihg76f'prograhs and
is aléo not covered ‘in'the Nova Scot&%‘ course. Some.Small
discussion of systems. analys:Ls may take place during Unlt
\Seven, Programming Project, but th;s topic has alsd been

-

';1eft‘to higher—‘level cou:ses.

Oporatinq Systﬂa i‘s - concerned with the use - and

understanding of the res:Ldent computer operatlng system,
‘including I/O routing, control of perlpherals, \etc. The
CRS course deals with programming within the environment of
a -high- level programming lang“frage and’ falls to dlscuss
operating systems except as they relate to 1oadmg and

executing programs. .
_ LEE ,

Computer Archit:pcturo is concerned ﬁi-th the physical -

\components of the computer system and the ways in whi‘ch

- they .interact. This is ment 1oned brlefly in the Nova

. Bcotia .course but is discussed in.a wvery cursory manner. o

Again, choices were made and topics such as this were left
to university and vocational courses (:a‘ Chcﬁicefwhicn_'l

tetally agree with).
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‘Progra_m ‘Documontaj:ig% both internal -(commént;iﬁg) ', and

A

e Nova Scotia

external (user guide), stressed i

course because of the iwportance pi_a gn writing programs

in a structured manner and producing -clear, readable

output.
j N
¥
4.4 Specific Recommendations
,_i _ In® summary, Nova Scotia receives high marks irf mpst

critical areas except for the choite of programming
‘lax}g‘uage and the time devoted to prdgramming." It could b

that, as students become computer llterate earller in their"

-

{edubatitm, demand . for a cou:;se ‘dedicated to programming

will persist. But these] programming coursés may be offered

and be hierarchical in nature in

i

¢ at more than one

" order .to ‘provide. déeperr u_nderstanding of’ prp.gramming_

A} N ) ) /J N
skills. ‘ : L .*’ e SR * 3

\

c;‘ourseé beginning with the confusion o\rex the two courses

R

(CRS 331 and 441) . CRS 331 is a literacy course and bs

1ntended fOr students who wWill not be taklng CRS 441 tﬁe

programnung course. Consequently, ere 15 . considerable

overla;? in the two courses. The,
Nova Scotia schools 4s that ) students interested in

‘repeat "of CRS 331. - If a true pro

PR

~ 7 ¢ taugHt (to Grade 12 students, theré should be a. previous

introductory course which would allgw students to determine
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1f they wlshed to enroll in a pxsgramming course. No*cuch‘

course now exists sxnce CRS 331 is not a prerequlslte for

CRS-441. " In many af the prov1nces and States surveyed CRS

A

441 *would be a computer ‘literacy course, due to the large

. .

portion of time spent on applications.. 'If we are to:

prepare students to take their place ' in a world which

relies‘more"heavily on computena every day *I think we nmust

expand and dlver31fy ourﬁfrogrammlng efforts. 5

3

. The approved text’s for CRS 441 ‘are another problem for .

‘teachers of the course. . The theory tert 1is obsolete~after

.

only four years ‘thardly surprlslng i the rapidly changing‘

_world of computeré) and the only programming text avallable

deals w1th BASIC and fails ‘to use structured programmlnq

prlnciplesr If schools are ever to successfully introduce

Pascal, a teaching text is absolutely necessary. Flnaliy,
there are no certification tandards for teachers of the
CRS .course ang no training p ograme specifically designed
for c?mputer science teac&ers. A The two CRS courses: are
usually taught ‘by math‘ teachers, many of whom lack
pkogramming skill themselves and fail to teach programming
in the correct way.

We have come a~long way in our struggle to modesnize
computer science courees invkova Scotia but we sti}l}have a

1ong dlstance to_‘travel ) We should standardize our

software and hardware as soon as p0551ble,‘choose adeguate

‘programming texts, introduce teacher’ tralnlng courses and

)

_attempt to stream  students entering computer = science

N

. . o )

i
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courses if we  ,are to continue to improve our students’
; *

*

B computing abilities. |
-Nova scotia ‘cbmputer educators éhéuld be gxtremely‘
‘careful to avoid ﬁdffering ban  obsbiete programming coutse
which fails té meet the neéﬁsf of students ‘entering a.’

- technological workplace ‘becaqsei of a . weaknesé‘ in
. pregramming instruction. ‘ Nearly all provinces and Stateé‘
shrveyed have a hig@—technoioéy programmigg‘éourse in place
,and‘wé\mpst eitﬁer follow suit ox fall even further behind
" in the race to. prepare studénts \fo%‘ life\ in the next
_century. The total lack .of teaéhef éfaiﬁihgfig‘bbmpdtéf

' _ ed@capiqn in ;his~pfovincéwis&a major problem which must be
dealt with swiftly, and the need for a~fu11—tiﬁeégomputer
consultant is also pressing. On February 26, 1987 the

Speech from the Throne - {(Nova Scotia House ‘of Assembly,

*
g,

“_1QB$;hstat§G;¢hat computer literacy is ﬁo be stressed in
_ the p;ovince's“educétionai systénu This shows* that the
zl provincial .governmgnt-:recognizés that we need"to stress
' . computer education. Now is thé‘time to pnéss forward with
Vaﬁ in~de§;h course: in programming - for high‘school\students
becaqée the 1onger‘we delay, the greate; the gap which must

"

© be dealt with. - ‘ i

[ N
<
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APPENDIX 11
- " PRIMARY GOALS £

‘Problem Top-Down Progt'atmi.ntj Tean

.ﬁ’

PROGRAMMING LANGUAGES KEY: B=BRASIL, P=PASCAL, C=COBOL,

,Structured Prograsming Major
P-r'pject . .

EL(F;‘:’EN?; Solving UDesign Languages Programaing Programming Stressed
e — - T -
Arkansas X B,P %
Cormect icut b4 'B,P,L’pi o
Florida x- C,PL,F,P,B % X %
Towa X B,P "X X X
Kavbﬂg x B "X %
Louisians X B,P,C,F ‘ X X %
. Mississippi X B,P,C,F x % :
North Carolina X NA B
Tenms;ee x. B,P X X : lx ) *« %
Texas X B,P,C,F X -
Hlb‘erta X 8 o X
British Columbia X p ) X X X
Manitoba ' X B,P,C,F X X, XX
Newfoundland b 4 / B i
HOVR SCOTIA X ‘B % K .
Ontario X 8,p T
Prince Edward 1. X B /
Uuebec X NA o x b X
 Saskatcheuan P x x %

F=FORTRAN, Pi=PILOT,. PL=PL/I,

L=LOGO, NA=NOT AVAILABLE - -
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' _ - RPPENDIX 11
SECONDARY  GORLS

STATE IJQ' ﬁppl:catmns Graphics Ei:hwat and (':omputer File # .Computer Program Rrrays
. PROVINCE . " Social Issues Fundaoentals Handlxng Careers UOebuggirg

- -- - e
Arkansas x X X X X, b
Eonmecticut E X - % " %
Florida , x S X e X %

lows l ! . X X % L%
Kentucky X ) X : X x % V% X

Louisi'an; . X X X" ’ X— v ) — X b S

Mississippi <X ~ X X ' % %
" North Carolina X X X X
Tennessee X X X X X X

Texas X ' X( i N X %

Alberta % X x % % x % X

British Columbia | ' X L « . X : X X

Manitoba - , 7 ’ : o , | . x ' X X

Newfoundland X X o % X x X

NOVA SCOTIA p 3 X % X X X X

Ontario X - X X , X % X ));

Prirce Edward 1. x “ X x " x X %

Ouebec x | X % X X X %

Saskatchewan | S o 1. X X X

§
. d '/ ) .



‘uolssiwiad 1noyum pagiyosd uononpoidal Jayun “1aumo ybuAdoo ayy Jo uoissiwiad yum paonpoiday

~
} %
g4
APPENDIX 111 CONTINUED
' - SECOMOARY GORLS
STATE OR Pseudocode Floucharts History of /0 Control  Subprograms
. PROVINCE : - Computers - Structures
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Louisiana X - X X X X
Mississippi ~ X x X X
North Carolina & x
Tehne;see : - X , x % %
Texas ‘ _ | X X _
fllberta . T % X - X
British Columbia X X "% x .
Manitoba  © ¥ X p X %
NewfFound! and e X % X '
NOUA SCOTIA X Qx' ! X
Ontario . )é X "X
Prince Eduard I.° - X X , ‘
Quebec B % X X C X X
Saskatcheuan , . 3 X X
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et © " APPENDIX IV
COMMONLY USED .COMPUTER TERMS

a

v

ALGOL~ A language .designed by the Internatmonal Federatlon

. for Information. Proce331ng to prov1de a general-purpose

language‘ suitable  for communlcetlng» and~f~execup1ng .

‘algorithms, and teaching computer science.

Algorithm- Precise definition of a method gf solving a

.

)
problem.

Y o ' : . ’ '#
AMP1.— A dlalect of APL whlch avoids the APL character set.
APL- A Programmlng _Language, A hlgh level . language

N NN
developed . by Kenneth Iverson whlch yses many Special

symbols for functlonal operatlons.

Arrays- A structured data type composed of a- flxed number
of data components of the same type.. . | '
ASCII- A seven blt code  used as a stendard‘\ﬁor date

transmission
™

Assembly Language— A langﬁage in whiéh ayl operators and

~

virtually all operandsyare represented by\mnemonic names .
BASIC~ Beginner’s All- Purpose Symbollc Instructlonal Code.

An 1nteractive programming language developed in the 1960'

-at Dartmouth College by Kemeny and Kurtz whlch was intended

to be simple to learn

Binary Search- A quick method for search;ng an ordered

dense, list by smccesslvely looklng at that portion of the‘

~

data where the desired record is known to be.

Boolean Operators- A symﬁbl_ used in a Boolean expression
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. whose operation results in a Boolean value of true or

false. ‘ s, '
Bubble Sort- An algorlthm which Operates by scannxng a'list

“y

) of records and, wheneyer adjacent records _are found to bhe

>

out of order, the records are swapped.»¢“

:Bugs— Errors in elther the syntax or logic of a computer

. B
L

progran.

¥

C- A general purpose >high—level programmingx language

developed by Dennis Ritehie in 1972 wﬁich~is beginning to
;eplace assembly language 1n many programmlng en;lxonments
CAI~ Computer Assxsted Instruction. ~ The use of computers
to\présent drill and~practice exercises 'ahd tutorials to
stodéhtsln e

., COBROL- Coﬁmon 'BusineSS*OrIented ianguage. A hlgh 1evel
language whlch is’ Engllsh-llke in style ana is exten51vely
used for buSLness appllcatlons.‘

- Coding- The actual ertlng of a computer\program.

\Compller- ~Translates user-written programs (source code)

into a language the computer can exgcute (object code)

Courseware=- Computer software used 1n education.

-Database- A file of data stored and grganized for easy

access.

%

Debugging- The procgss of finding and correcting errors in

I 1
computer programs. e '

- . >
. DOS- Disk Operating System. Software that initiates the
interaction of compubfer ~components which allows other

programs to execute.

. . N
% . A
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‘Error T}appihg— The creatlon of programs whlch detect and
fcorrect for bad input. ' ‘ \ ." : "_)f
- Eiles— A coilection of daté with some commaen aSpeét(s) ‘
organized\for\some specific purpose. - | - ‘ B
Flowcha(rt':*_ ;Grap‘}'\xic; means of - desc‘ribing a -sequence’ of
.. . ‘computer épefatfbnsf &singAStandardized symbols for various

computer Operat ions.

fORTH— A programmlng language created by Charles H More

which*greatly reduces the‘work of wrltlng sub;outlnes by
e . defining them as words. ‘ \ . b
S FORTRAN- FORmula TRANslation. A numerical, scientific,
' )

high-level language developed Ln 1956 and still in widée use
“among the scientific communlty today. n
.High-Level Language- Programming 1anguages‘which are clo;e .
to Enélish éﬁd which must be'iﬁterpreted or compilead beﬁo%e
'1exécution.

Interpreter- Transforms a Cgmputer érogram dlrectly intc a

sequence of machine actions.

Iteration- The repeated exec@tioh of lines of code until
some cond}tion is satisfied. A ﬁ
LIQP- LiSt Processing. | A sophisticatgd, high-level,

) iist-pfocéssing language used iIn artif&cial intelligence
research. - \ ‘ - a -
Légo— Erogra@ming(language invented by Sgymcur Pabért‘ used
in computer-related learning activities. \k
Low-Level Language- Programming languages whiXh are close

\to the native {blnary) language of the computer and. which

e . can be executed withcut lntermedlate steps.
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‘Machihe L.anguage- A programming 'language whixh “is
\ o .

immedjately executable by the computer and whose typical

. . statement consists of a single operator-eperand pair.
‘ : : \ ) 7
Module- A logically self-contained and discrete part of a

. . . - ’
‘larger program . RS

’

~ Pascal- An f‘Algolhrelated procedure~-oriented language
-developed by Wirth in 1971 which was defigne’d te be easy,to

learn and debug. :
» ' v

Peribherals—> Devicaé§ which input data to the computer or

+ receive its output. -

. Pilot- a simple computer-assisted instruction authoring
" language. R

PL/I- Programming»f Language One. A procedure-oriented

language‘ developed in the 1960‘s which combines the

desirable features of FS%TRAN,‘COQOL aﬁd‘kLGOL; ‘PL/I is
équélly" spited‘  for ;éientifié or dﬁta ;?ocessipg
applications. - ; B

v Procedure- A‘ﬁo;tion of a high-level program which éeffo;ms

*a subtask.

. ‘
Pseudocode- A mixture 3? English and a programming language

o

- used in progpam design.
. o . _ \ ; e
Random Acces$ Files- Files stored so that the time required

to aecess a _ record 1s independent of the order of the
- . ‘ ) )
records.

Recursion— A mathematical cdﬁcept in which one or more
functions of a variable are defined by giving ‘iﬁitiaL
~ ~  wvalues and by giv;hg the value for larger integeré in terms '

of smaller ones.
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Registers—- A sbepialized ‘stdrage element of the Central
T Processing Unit (CPU) whicHl stores a string of bits

~
-~

representing information, \ .
Sequentjal- Files~ Files in _ which data is  stored .

Y ‘ . , .
sequentially -on a key, but which can alsc be accessed by

A

means of an index. . .
Shell- Sorff A method .of éorting records which 1is also

‘~Vcalléd the diminishinéiincreﬁent sort. - . ‘

Spreads}‘ua:et.-~ : An . ‘"elec€£dnic ledger*, used for ‘the
manipulation of groﬁps of.numbers;-
Structufed Programming-, A methodological ‘style of writing
programS by combining ‘carefully written sﬁbuhits ‘and; by
foliowin§~certain acceptéd p:ogiamﬁing procedures.
Subroutige— A portion of a "program which is a logically
geparate part of the @rogram and which Qg:fofms'a.spéeific
task necessary for the prog;am}s execution. s N
Subscripted Variables- Variables used in to storé arrays.

.  Systems Analysis- Tﬁe anaL&é%i;‘ design, installation and
evalgétian of an infbrhatian system. | A "

‘Toﬁ%Dowﬁ Design¥ Design whiéh  bégins by setting 'goal

RN * . #
_ systems, and decomposes that system irito subsystems.
H ~ ' . : ) .
Variable- A location in memory referenced by an identifier
4 .
{(variable name) where a data value can be stored.

ﬁ__ ‘ B ‘ ,

. -
- -
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