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Programs for Data Processing

and Cdmputer Science in Two-Year Colleges

Background
I must start this talk by making it clear;that I
have no personal experience with two-year cbmpute;
science programs either in Brazil or Canadas I agréed to
make it the subject of my presentation at the request of
P;ofessor Furtado of PUC, who asked me to do so'bécause.v
the involvement of Brazilian universities inj such
‘pfograms has, Ffrom the beginning, apparently pqsé@ éomgﬂ‘
difficulties, and presented some opportunities. u i
In order to make sure that I would at least giée an.
accurate report, if not a4 first-hand one, I have qone tdfﬂ
gome +trouble to collect information and talk to people‘

Hho are closer to the subject. The substance of what Iif

;
/

have to say is dprived fron

® conversations with persons in Canada and Bra211 who
are fapiliar with two-year programs :

» papers and surveys - particularly those pub;isheq 
by the ACM Special Interest Groups in Compgier~ 
Science ~Education (SIGSE), and in the Application i
of Computers to Education (SICCE)

. a study of calendars and course offerihgs ;.

especially those from two-year colleges in'Ontarib"

Some of the sources are cited in the blbllography ;

‘accompanying this paper; most of the papers are belng



deposited with the conterence organizers, and will be

available for reference. |
‘A comment on the Rio Symposium for Developing’

Countries, held in Bio de Janeiro in August 1972!, notes
how speaker after speaker from the developed countries
disclaimed any knowledge of education in developing
countries, and proceeded to describe a program, a course,
or iahorétory in his own university. Therefore 1et  me
outline the situation on two-ygear computer programs in
frazil as I understand it, since T shall be attempting to
focus later remérka oh aspects that might be of interest
here. | |

‘t‘ Separate two-year colleges (i.eo cOmmunity- or
Junior volleges as they are called in Nortﬁ'”
America) are alnost unknown in Brazilj only ve:&r’
recently have any been established at all,

° | About five years ago CAPRE urged universities in
Brazil to offer two-year programs in Busingss bata
Processing to meet the heavy demands from business
and industry for pergons able to work ‘with‘
compuiﬁrs. special funding was made'avaiiable to
enablénuniversities to offer these'cougses.‘”

. After much discussion and soul-searching, a
considerable number of qnivetsities "did  undertake
to offer such courses, although even now fewer than
half .do S0. Table 1 summarizes the"domputer‘
sciehce prdqrams offered by the universities

participating in the CIDA/COMBRA project.
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. For reasons which will be discussed later, there is
still considerable controversy about the wisdom of
universities becoming involved in  two-year

programs.

Table 1

. Computer Programs at CIDA/COMBRA Brazilian Universities

updecrgraduate Graduate

S Tuo-¥ear Four-Year
‘poc . | YES NO M.Sca,Ph.Ds

Federal University of Bahia NO YES No
‘Pederal University of Paraiba YES YES Ms Sc.
‘Pederal University of Permambuco  YES YES NO

Tuo-Year Colledes
" It would be helpful to start with a brief remark
aﬁout the role'of two¥year 1nstitutibns in post-secondaig :

(i.e. aftet high school) education in North ﬁmericae

plthough education is the responsibility of thé"étate;

léovérhments 4n  the United States of America, énd;ofAthe
provincial governments in Canada, two-year ,colledes‘ are
very numerous ip both countries. These colleges have two

'very distinct functions:

o-i' To enable students to take the first twb jears of‘
college close to their hcme, thereby reduéing-costs
and. making higher‘éducéfion more accessible,’ The

_names "junior college" and ‘“community ‘cél;egé"

reflect this role, california, for example, has



many such colleges, and a large enrollment of

transfer students who go on to a four-year eellegev

to complete a degree. g
L To provide training and job-oriented educegien S0

that graduates can take jobs in in&ustty and
business where =skills beyond those taught ig‘high

‘schools are needed.

Needless to say, two=-year colleges ahieh; aie
expected to be both a Jjunior college, and va" jobff
preparation institute, have a more difficult role to flll‘
than those which serve a single purpose, In Ontarlo the
job orientation of the two-year colleges is very clear
'ftom ‘their names, Colleges of Applie& Arts and wechnology:

ot CAATS, from the programs they offer, and from the
'entrance xequirements which can be as little as two years
of high school for some courses, Certain programs, €.9.
in Business, Data Processing, Technician Traihihge for
Chemistry, Mechanical, Civil Engineering,:’ aﬁd ,
Electronics, and Community Service are given iﬁ “alwuost
all of the colleges., Others Sucﬁ as prodfams for
nursing, drafting, surveying, watchmaking, orrlvlegai
assistant a;i given in a few., Still others are qéared to.
1cca1 %ndustries, €4Ge, furniture making;’ eﬁining,
aircraft maintenance, marine equipment, etc.. Altbéeiher
the 28 CBATS teach an astonishing range of Sﬁbjects,’
either as full programs ranging over several sehesters,
or short courses, a few weeks in duration2 | Fees are .

generally low, of the order of $165,00 per semester for a



full time prcgram, or $15.0C for a single course. In
‘general there is relatively little interaction betweeen
the CAATS and the university system. Théy are regarded
as complementing rather than competing with one another,
although since they are both costly, large scale éystems,
within the same governmental ministry, ultimately there
musfvbe some competition for the same scarce educational
funds. Finally, it mwmay be noted that at the current
'time, when many university graduates are »hdving
'difficulty in findinq jobé in Canada, there is a small,
but noticeable shift in enrolliment from the universities
to ghe'CAATSs | | |
1 Rs’gggam__ﬁungﬁgg_aa.d,.ﬁgn:ﬁs;ggmgn& |
" of the approximately 1300 two-yeat colleges in the
United_étates¢ and 150 ip Canada, over two thirds offer
courses in c:émputing a‘nd 'busiraeés data procdessing. With
SQCh a 1arqe,nﬁmber of possibilities there is naturally a
very wide variation in course titias and content, and in
how cémputer courses are inteqrated with other programs.
But an examigation of the frequencies of the different
course offerings, shown in Table 2, which 1is reproduced:
from a survey given by Conn§11y3, revealé a pattern which
is not @ifficult to explain., It will be noted from Table
-2 that:
. an ‘Introductory Course, énd Course on FORTRAN,
COBOL and an Asserbly lanjguage are almost universal

(given more than three quarters ‘of the tine)
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after these, .fhe'mOCt frequently offere& courses, .
‘given 1n at least 50% of the institutions are thobe,
on Report beneratoro (RPG), Systeme,' Analys;s,
Operatiné' ’Sysfems, : Computer‘ Operation | and
.Kefpﬂnching. - |
Abqut one guarter of the collegeb offer courses on
Pi/1,‘aaqtc and Electric Rccountlng ﬂachlnep (EAM) ,
but beybhd these few courses are widely offéred, A
probable exception is Teleprocessing, which at the
time Of tﬁé: survey, was véiveh iﬁ 20% of the
éblleqeé, but which has uhﬁbqbiédly become more.
commcn sxnca. | |

These statlstmce are consxstent with the followmng

fééts about. enrollment.’ faata which necegsarlly‘

determin@ the farm cﬁ the aaurse nfﬁerinqq.

5

Rglatlvely few graduates of a computer or business‘
~dé£a prqcessiqg ;n a tvo-year college transfer to a
foui—feét” coiiéqe dégrea brégram¢ Farione thing,
lcwer entrance reguirem@nts and a 1ack df COllege,
lavel freshman mathéma*ics (particularly Calculus)
‘makes transfers dlfflcult. But even | mpre
impo@tant, the jab market in-dompUtiﬂg for twa*fear
qraduafes has been good even during periods of
employment difficulties in other sectors,’éo the
1ncent1ves to contlnue educatlon are not high.
There is a defln;te.c]usterlng of programs 1nLo

three groups



- shof£ terﬁ.courses whlch let graduates take oh ff
ﬁobs as opexafors of key punch@s, computerb and,'
to a losger dBQIEP, punched card equlpment

“ prbqrams egtendlnq Qver »several semesters,‘,f
prepating Qraéuates £0F jBBS" as computerv
proqrammers and Junior system analysts

- bustne@s programs, in whlch computer courses are

» components of bnoader programs which includei
captses on bubineqs practlces, accountancy, and-
soon | o o
Tt is worth fotin that coiputer maiitenance
cqutwes are relatlvely rare. and the :ﬁégn 1Efa;ning  f&t
theae,‘ 3oba rqntmnue to he qxven hy‘ tha' ’qﬁipﬁéht
1fmanufacturers, who may hxre dradggtes‘ of  one of thet
“englneerlnq ( technologle 1"iq'f‘éf two~year ‘ collegef
‘(electrmcal or elertronlcs) for such pucpas@s. ghg gﬁgus?
,aﬁ xhg 18 £§L$Qﬂ giégszvia &Le sugaiaag gell eas is on a'
‘set ‘of about Jahx.sgusﬁﬁé &nwn.@g_ to prgpare Jraduates
_ for 'jggg which ,wll; enable them to £Q££1'9$Er\§£ &2.§£2

least aﬂf§£§xaaé' REQQEQEEiBQ in a business ‘enviromment.

With sgch a relatively well deflned purpose, it haé;
heen 90331ble to deflne with reasonable sharpness, . the
- objectives and content for a curriculum on Compute:'
bvrogrammlnq ine-two= yedr college This has bheen domne :in
a report prepared by iﬁe Commlttee oh Curriculum fﬁ
Computer Sciences of ACHM, - through its. Subcémmittee on
Communityf:‘and Junior7 College Curriculum.,. Aftet

widespread' consdltation, and two workshops, the



recommendations for a two-year ASSOCiate begree proqram‘
vere published in the June '77 issue of SIGCSE4
:iﬁ the recommendatlonu, the computer—related
content of the. Ass001ate Degree piogpam is  classified
iﬁtb two major aréas. These are, with their subtopics:
Ptinciplés and TeCﬁniqﬁes of ﬁrogrammingb
ﬁaié representation, structure, storage and processing
Iiterface with hardvare and softwate
Programmer Environment |
Computer equipment and functian
Plogrammlng languaqeq in organizatlons
Qompute;s ;n orgqnizatlpnﬁ
b%érviéﬁ of an ekiStihg'applicatiéhs s?stem
Ovetview of the systems cycle and the programmer's rale
Dorumentafion ' | o
pata elemgntq and fii@”
Report requlrements and forms control
Quallty pr@qrammmng thh structured approach
Programming projects concepts
Tﬁe:pngramWing p:oﬁessign
The repgtﬁ; in disqu$sin§ Lang#age iusttuctian‘ and
computer access, cémes out strongly for COBQL as the .
preferred major language. Report Generators are favoured
but not as th; only language, and teaching of an Assembly
‘Language is highly recommended? ‘Strqng arguments are
made for hand$~on'experiéhce vith computing quipment,
ihéluding batch-oriented, time—sharing and interacﬁivg

modes, and access to on-line peripheral equipment, The
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report also includes _recommendations on N0n~cémputér~
reiaﬁed cbntenﬁ of the ASsociaté‘ Program - including
courses on English, Business, Mathématics,'Applicatibh
Atéés, and General Education, Besides ali the topigs-
‘mentioned, which AaTre presénted with considerable more
defail than iﬁ.is pbééibie to give heré, the report Qoes
on to discuss sucb matters as Faculty, Equipment, and
Aitiéﬁlétiéh ii.e;; %élatibqs with industry, secondary
SChédlé and uﬁiverSiiiés).

 With this béckgfouﬁd.it is instructive to examine
‘thg‘éur;iculﬁﬁ of sqmé'specifid twbéyear coilegeah of
‘ibgvxza; Ontafio CAATS; 22 offer a program in Computer
Qééxé%ion@ éhd @ﬁélgsis, eiiher 4 or 6 semesters, i.e., 2
to 3 years in duration; in addition two offer shoftah}l
programs for Computer Operators and  Information
ﬁr@éesgihg. Details on two of the compuier Operations
and Analysis r"rcgrams; those of ASeneca college, and
Hu@bér‘ Qdiiegé, are queh'ih Abpgﬁdix 1, taken froum the
1977 t‘:a‘léﬁ&a_t‘{s for these colleges, It will be noted that
these e¢onform guite closely to the Associate Degree
curriculun reconmendations (although Seneca College ia‘
perhaés unughal in that it offers a three-year, 6
semester program, as well as one for two vyears). The
introductory %purse,"emphasis on COBOL and assembler
1anguage, hands~on-console experience, and cognate course
in English, “mathematics and accounting are all present.

Desctiptions of sample two-year programs offered at other

colleges reveal a similar pattern®. Thus although the
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réport of the ACH Curriculum Sciefice Committee is'iﬂ  the
form Qf fecommendatiOhs, it is reasonab1e to conclude
that'tp an appfgéiable degree, thése recommeﬁdations
refiectv§he programs as actually offered.

Experiences, and_Problems

In this- section of the7 survey I would like to
review sone experiences with two«Yéar programs, and

cemment on some of the problems encountered with then.

) Table 3
To Enter Continue
Level Yo, . Manpower Pool Edhc&tion
Associate 11,000 9,500 2,000
Bachelor's 8,000 5,000 3,000
Mastecr's 3,500 2,500 1,000
Doctorate 500 500
23,000 17,000 6,000

Estimates of Degrees to be awatdea(in Computer Science
Daté Prd%éssing; Information  Science, Information
SYstems; etc, dﬁtipg 1974-75. (See reference 6)
Firstly, by thé two basic criteria of §nro11ment
level And job piacements of graduates, the two-year
programs are a very definite success. Table 3}
feproduced from a’sur&ey published by Hamblené,. shous

that in 1974/75 of the 23,000 students enrolled in a
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cémputer qtudleg plogram in USA, almost half (11,00§) are
1iﬁ“a two- year college, and of the 17,000 who vete
ékpected to enter tbe: panpower = pool, ~more than haif
'(9,500) were in two—year programs. h simiiér éituétidn 
vpfevaiis in‘aanada.. Tbe 1arqﬂqt Computer Studles Programv
of the Ohiério 'CAATS is that of = Seneca college 1n‘
Tétopia. In 1977 th@re are 400 full-time. Stﬁéénts.'in:
g;éh of thé three semeqters (two semeaters make up an
‘aCadéﬁié féaf), and as well, 600 students per aemester in%
‘the part %imé evaninq program¢ ihe total number aft
'studenta majoring in computer gtudies in the 28 CAATS is
signlflcantly greater than the corrasponding number in
ha fourtaen prov1ncxal uniVstltles. The job plagementf
‘reaﬁrd 1n Senéca is nothing short of astanlshmng. isenada 
‘claims that 99% of their graduates £ind jobsi this
'December almdst éiéryv Sfudenh has' found a job befoﬁ@
graduatlng¢ and thls at a txmp when there isg a very high
general unempluyment 1eve1 in Canada. Thus the twowyaac
college computer proqrams muat bé 3udgad a succesa ‘iﬂ,
that they are producxng graduateb who very qulckly find
thelr wvay into useful jobs. ’
| Yet %he two-year college programs are not w1thout;
their problems. Oone of these centres .around the
difficultiesiiin providing adequate..computer aAccess so
that students will bhave t he varied exéerience whicﬁ,
should be part of good ttaining. The ACH curri¢u1ug
recommends that practical experience shounld include:

e programmning for a batch orlented computer system
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. programmifg for a timeesﬁareq SYStem'

» programmlng in an lnteractlve node

° hands on access to on~11ne card readets and.prxnteis.v

?@ rdo thls» it is' felt that there must be access to a’

ystem w1th rap1d turn~around, i.e;, one that ié elther

»t;@g-shqrgd or uhxch supports an 1n~core compller of the

»wiﬁivV typé; Moreover. most employers hope to get

graduates with _uome capdbnlity on the eguipment they

happen to haVe, and thlS means that btudents should have
expgrlence w;th hardwaxe supplied hy alfferent

‘manufactur@rs. Needless to say, ﬁeu if any QOllEQﬁS,:

have the r@sources tc provmd@ a variety of aquxpment. Iﬁ

there is on~s;te hardware at a]l, ;t is 11ke1y to be a

slngla system,‘ perhaps of the scale of an IBM 370 modelr

135 or 143. Varlous solutions are adopted to meet the

compnter access needs. '

ff _‘éh‘ n~51te systems is acquired for both educatlonal

» use and admxn1§trat1va gurpoﬁeﬁ. This givas tise to‘
fhe usual conflxcts i pulorxties and scheduling.

e Arrangeients are nmadé for servide from a neacrhy
univer@ity - through reﬁately' cbnnedtéd readers and
printers.: i .

; Johé are batched, and Q&ernight, or mbre freguent
servlca ﬁis pfo§ided by transporting them to an
avallable system, e.g.. that 1n a unlverSLty, a school

board, or a serv1ce bureau,
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An aqreement 1@ workedvout with a local company eithetu

to have 1on,1un,f §rfk_ brxng students ;1n;ﬁét of £
»i»‘bu51ness hours.“ S |  v.“ |
FVPH whan' A college 15 Very well egulpped,_it can
_flnd that its computer ‘syst@m cannot do all that 15
expecfed of it. The Burraughq B6700 at Seneca College in
vToronta must b& the‘ larqest ‘ ystem ”iﬁ‘ any “community'
0011999 ;anywhere._} Today. only -ﬁw years after  it§;
ﬁqtallation, 1t 1s usod around the_iclock ~‘by day- for.
;teachlnq and by niqht for ddmlniqtratlon.‘ hven with th;
system, studenf are taken tn computers' e]sewher@,. for
‘example to qain nxparlence on mlnlcomputers or:to get
-hands-on Operatlng £amlliar1ty wlth an IBH type computer.

I: general, twu~year ,:collagea : have td exerCL&e

conslderable 1nqenuity and tlexlbilmty to ptof

udents wzth  the” computer access whzch Js a necessary'

component of thm1c fK&inlhq.

h_‘: Another prohlem :whlch fwo~year ‘¢oli§§és”face‘;s“
that many of their student . who do not vﬁavé full hiqhv 
.schoql matrlculatlon,"ate” ﬁbﬁ brepa:ed well enough for -
’ﬁdhfihu1nq stud;es. ”Laﬁéuage'békiil§ esp801a11y,  are
voftén ‘-inadg%uéfe. 'énd”  £6: "¢om§uter f programS' thé
'mathematlcal uk1lls also. Thl& m@ans that an appr901ab1ev
effort. hés' to, he expended on remedlal studxes.i Seneca
Célieéélé- qolutxon- jﬁb‘3 1nsuff1c1ent bdckground j;in
mathemaflcs. is'ftél offer a 25 les&on Computer A551sted

_Instructlon serles 1n hlgh school alqebra, developed for \

it 'by  the Ontarlo Inst:tute for btudles in Educatlon,
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fThis CAI COU[ue is taken by almosf all pnterlnq students.

5It has turn@d out to he a very effectLVG syqtem nhlch has

Lbeen“successfully transported #o 'other comput.rs;”but

ineedless to say if is a relativoly axpensive approach to

be' open to mdny

TA problem which iq present for all computer stud1e51
'programs, tuo-year and four-year alike. is how. make‘
’sure that currlculum and taculty knep up—to~date in the
»facé of a technoloqy whlch continues to. changa very
vrapidly‘, In North Amerzca minlcomputers have becomﬁ‘
,uidely prevalenf in fhe last two or three years.t' Their
Fpenetration into many small husinaaaas ois one of the

L‘which hds rontribu*ea fo the strong demand *férj

 computer tralnpd poople. ThlS Chang9 is not reflected 1n’

‘the courses offered within two«year progrdmo.'ﬁjﬁow the(

compntinq environment xs beinq further transformed by the

fwidespt@ad lntroduntion cf r@leprocpssinq, and nétworks'
,the recent dramafic rpduotions 1n computer costs uhlch
‘arlse out gf the avallablllty of low COat mxcrocomputprs,:
:complate with 'masé sroraqp and peripherals, makes it
certaxn the'ratn'o%‘ techno]oqlcal chdnge in~ computers
:wlll contlnue for some tlme yet.' Two-year colleges adopt“
 seygx§L practlceq>”f thelr 'attempts  £oi keep thelr
éédg:éms tuned to +h9 changlnq .needb of bu51ness and
fiﬁdhstﬁy;- It ls common’;o havpf advxsory boards,] withf

representatlon ‘ fcom:' Iocal lndustry, imanufacturers,

'flnan01al instltutlona, aﬁdpéo.on, ”Suoh boards



1Tvery pffectlve but thpy are. not wlthout thelr problems.

;hey take tb,ir dutles serlously, they watch what is

:

;}helnq tauqht," and recommwnd changea from tlme to tlme.

 £~

~;And._‘unleus v_-t g {ié;?take : ﬁé i resyond; ‘5§_” these

_récommendatlons,_those pdxt1capat1ng wlll,qulckly tlre of

:vtheir tole. 80 tha prg.oncn of an adviqory board 1mplles

respon51b111fy to 1isten thn lt offers advice. Othar

.techniques whlch can he used fo kpep faculty current

b

!to haVe them mpond..Pmesters uorklng 1n 1ndustry, or w1th

raemphaSL?e

.-a computer manlfactutpr.» It 1@ 1mportant to

‘thaf th1b 1s not don bnddusn, s is so common 1ny€auth

:Amﬁrlcan duvational 1n:t1tutlons, the faculty haVEZ only

fpart tlme appolntmentq.f The ma1n purpoqe i& for faculty

to stay curr@nt by renewmnq fhelr coutaeta w1th xnduqtry.-

:Some two*yeér collaqeo~>éte  alsO' 91peniment1ng wlth
 cooperat1ve educatlonal ‘programs 11ke” thQSe   f ‘ tha;
_Univetqlty of Waferloo,'fiﬁ{ whluh \stq@ent rinterleavet
\the1r1~forma1"@ducatxon «thh .Qetiodé 7?5fu3lon«th9~1ob
ftralnlnq. U v i : _’”" ‘
‘ OnP final dlfflculty w1th two—year rollege programé
1n computer @xudle& arl%eb out of tht may ‘bhe regarded as
ia problem of 1dmnt1ty.‘ lthouqh efforr fsuch as than of

the ACM curxlculum commltfae and the qfrong ‘jOﬁ*fmarket,

are\eatabllshlnq compufer proqrams as usaful 1n‘j, ﬂv'

1r1qht, 1t is probably true that 1n mnst two~year colléges
'computer studle p:ogram are lntegrated w1th,’or part of,»
‘the buslneqq qtudleq proqram.; Thls 19 a sxtuatlon 'wplch”

'dqes:: f hold truef* fg ’ four year prqgramS‘ in



A consequence jis' that comput&ri-stqﬂies

= VLSlblllty in ‘the’ overall

collegp proqram.f haculty whos@ m41n~nxpertxse 1s11n'f£hé

‘1n four~year instltu+1ons,fW1th respect to'saiary ¢pub11c

b’thp fealinq

3reCOgn1tion, anﬁ bo on andL; v¢computer‘

1faculty tbat they are in an arpa which does not always
:qet its falr share af a+t9ntlon “éa h61ghten ‘ the»
findentity problpm. I i s
"ngnau&g.ns S | ‘ ¥

‘ Haw much 'i North Ameridan +wo~year colleqe{
proqrams vin‘ cnmputer fgtud1eq is dpplicable “iqﬂf tha
51tuation here in brazil“' I havv enough exyérlence Wlth

'developxng countr1es, through uork w;th the f Un;tedi

‘NatlonQ and-~nlsewhece,ffta be hesltant dbout Squestingf
that ; mpfhods 8 hould :hﬁv impl@menfed here; ; This_
:ressrvatiOﬁ noththqtandlng i believe that there arp two}
very 1mporéhnt lMllaEltloq.i , , (e

X

1;2.‘"There'xlq Ln Brdzll, as 1n North Amerlca, a &trong

jef'wlth thgi;sklll '£ ;‘operate,

ademand fQL‘Vpé:

program,‘ and manage'computer qyatema 1nstalled ln’

jbu51ntss and 1nduutry.aﬁTha qraafest d&mand ;< fQ¥3

_people,?_yq hde  the?ffr 1h1ng for an operatlonal;
'env1ronm¢nt as opposed to, qdy,s a:f

_research 19nv1r0ﬁment. ; ,Iﬁ“Jamf .not' sure what
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statistics aré available in Brazil to document this
belief, but‘ there is evidence to support if -as
seen for example, from the number of  students,
embarked on a four-year program in computéf
studies, who quit in order to take jobs,"and the
difficulty universities have in kéeping faculty in
the presence of many attractive positions in
ipdhstry and government,

There is also in Brazil, a problem of identity.
about the two-year college progranms in computex

studies, although the probiem has a somewhat
different flavour from ours. Evidence to support
this belief comes from the observation that the
Federal Unlver51ty of Minas Gerais, which had been
offering perhaps the most successful of the two-vt
year programs in Brazil, decided to convert to a
four-year program. One can See why the prestige
associated with a formal university level prograﬁ

is important to both students and faculty. fBut the

'goals and educational methods for two-year programs

and fog:—year programs are quite different, When a.
univeréitylis given the alternative of offering one

or the other, or even if it choose to offer both,
there are inevitable conflicts due to ICOmpeting»
claims on resources. And these conflicts appear,:

not only at the level of the ministry of education,

but right at the university administration level.
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If  these two points are accepted, .ceriéin
cbnsequences follow. They imply that the twéﬂyear
vproqréms arée really needed, and that they nmust ﬁe éet'up
SO that they have a recognized status..and supported witﬁ
‘the people, equipment and funds which allow them ﬁo be’
trily effective. I doubt if it is possihle‘ to maké a
general statement about whether these progréms ought to
‘be undertaken by universities, or whether they Should be
set up in the frameéwork of special institutions;, Whéxe_j
there are comfunity é@ileges and technical instituteé,
and there has been an active program to build'thESe'in'
African countries such as Nigeria, it ‘is mnatural 'tc"
inc¢lude two=-year computer studies as a key element in the
curriéuium. wﬁen the resources to build new institutions
are simply not ayailabie. and -universities are willing to
take on the respomsibility for tﬁo—year programs,:williag.
to recognize their worth, and are ready to coﬁﬁit the
necessary resources to them, surely this sho&ld be
acceptable too,.

In closing I should like to draw attention to one
recent deve%opment which should make it easier t§ ‘mbuﬂtk
two~year courses, whether in ﬁniversities,or in other
institutions, ~ provided certain  steps  are ‘taken.
Minicomputers, and now microcomputers, have feduced the
cost of computer processing .and memor} drdmatidally.
These smaller machines are not quite suitablé‘for clasé ,
foom use as they stand. They need faster and more rugged.

1/0 eguipment, and for this country, language processors
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and supporting textbdbks writteh in Portugueée. This
suggests to me -  a. development effort which might be
undertaken in coopefation with those univetsitiés in

‘Btazil wvhere there is already a strong compute; program;
‘ﬁamély, there should .Se an effort to sélect one of
:pérhaps‘ two;'smali scale inexpénsive-computers which can
.sprve as standard bducatlonal hardware, and to produce
textbooks and - 1nstruct10na1 software, based on the half
dozén,éOMrses‘identlfled earller in this paper,' and on
.ihe techniques disc¢issed elsewhere in this_conference.  1
knou that CAPRF already supports some projeCté of this:
type, 1nc1ud1nq book translatlon. Even wlth an 1aten51ve
program it would take four or five years for the efforts
to come to fruition, but T anm conv1nced that demand for
‘the 1ntermed1ate sk1lls taught in two~year prngramg will
continue to be vstrong for a very long tlme, and that
prov1dlng lov cost, standafdized,'educational»tools wouid

=5y g

make a real con*rlbutlon to national development.

.
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through its COMBRA progiam has :made ‘this conference

possible.
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'COMPUTER STUDIES DIVISION

SENECA COLLEGE OF APPLIED ARTS AND TECHNOLOGY

A Computer Studies graduate‘entéts the world of work qualified to

" accept reSpbpsibiiiﬁy'immediately in the exciting world of electronic
data processihg. . . ‘

The computer is the most powerful tool yet deVelopéd to process the
masses of information in the increasingly complex business organizations
of today, so that timely managément decisions may be made. While - '
computers are only twenty-five years old, by the end of this decade

- projections are that the computer and information processing industry

will be one of the largest in existence. A shortage of qualified people
opens great opportunities for the talented, trained and motivated
individual.

CAREER POSSIBILITIES:

Employment opportunities in electronitc data processing includet T
computer operators who control the operation of the equipment; programmers
who prepare instructions for the computer to solve problems and process
information; systems analysts who develop solutions to information :
processing problets of all kinds. In addition, as the fmpact of computers
on business increases, positions in velated fndustries will expand, -
stemming from the need for users to be knowléedgeable in computer -
information processing. - ' ‘ '

to succead in this field the most important ability is to be able to
think logically and solve problems rather than to have speclific proven

“mathematic skills, Of prime importance, too, is the ability to communicate

with the users of the computer system to identify information needs in

 relation to the management functions of planning and control. The

computer systems designer recognizes that his goals are achieved by
people since the computer is only a means to an end in an information
processing system. ‘ o ' T

The Computer Studies courses at Seneca are oriented towards business
and commercial apglications with the objective of providing training

,for employment and in the general principles on which the skills are
“based. The graduates will have the ability to grow in the ever-changing

environment of the future. ‘To improve the essential skills of commumica-
tion and understanding of the world in which we live, students are required
to study English ang Communications and Liberal Studies. o

_.To assist in career selection, pre—admission interviews with Computer -

Studies faculty are often arranged.
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SENECA COLLEGE of Applied Arts and Tecnology - Toronto-
Canada :
COMPUTER PROGRAMMING AND ANALYSIS

Six Semesters

(35
- An

Graduates from the Computer Programming and Analysis Course normally
begin their cafeers as junior programmers. or systems analysts. From

a given set of problem specifications, they can prepare detailed algor=
ithms documenting the sequence of computer steps necessary to solve a-data .
processing problem. They convert the Steps so documented, to a coded S
program in one of thé programming languages studied (ASSEMBLER, COBOL,
PL/I and RPG IT). - Following successful compilation of the computer
program, they cam conduct test runs with test data to prove the program
logic. Necessary amendments to the program can be made using compiler
and system diagnostic mesSages and memiory dumps as required.

Graduates are capablé of handling problems of multiple input: and output
files in a card, tape or disk environmént invdlving file creation and
updating, and employing such techniques as table look-up, .sorting, and
structured programming. This may also involve the calling of subroutines

written in languages other than the main program and accessing ISAM and
VSAM files. They understand the structure and operation of Burroughs
and IBM DOS job comtrol language and system utility programs.

In the systems area, CPA graduates are capable of consulting with user
personnel to determine the specific output requireménts from 3 data
processing system. They can examine available input data in consultation
with the operations people involved to devise alternate or revised ’
methods if necessary to provide economy and efficiency of data supply.
They are capable of work as part of a systems team, under supervision, .
to analyze and design computer and other procedures. This includes the
design of forms, £iles and program specifications and the preparation —
of systems documentation and procedure manuals. They will have eéxperience
in such applications as invoicing, accounts receivable, inventory, sales
analysis, payrolls and financial statements. c R

In addicion, depending upon optibn selection, graduates will be:knbww..
ledgeable in specific application areas. e

ADMISSION REQUIREMENTS: Secondary School Graduation Diploma -
' ‘ Advanced or General Level ’
Grade 12 English desirable,
Grade 12 Mathematics or equivalent desirable.

THREE~-IN-TWO PROGRAM - in Computer Programming & Analysis
for Grade 13 Graduates

The granting of Advanced'Standing for Grade 13 studies allows the Computer
Programming and Analysis Course to be shortened to two years from the
normal three.

ADMISSION REQUIREMENTS: Secondary School Honour Graduation Diploma
. which must include two mathematics with a.
combined minimum average of 60%, two English
and two other academic subjects,
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COMPUTER PROGRAMMING AND OPERATING
Four Semestérs :

Graduates from the Computer Programming and Operating Course normally begin
work in computet opérations or programming. They will be able to prepare

- detailed algorithms from problem specifications and to code a computer
‘program in any of the languages studied (COBOL, PL/I, RPG II). .They will "
" be able to debug and test such programs using compiler and system diagnostic
messages. The complexity of programs ranges up to a master .update with
“multiple input and output files in a card, tape or disk “environment. -The
graduates will be familiar with such programming techniques as table
lookup, sorting and structured Programiming. ‘ :

They will understand the structure and use of IBM DOS and Burroughs job
control language and system utility programs. Graduates will be able to
interpret operating instructions and work in a comiputer operatidhs environment.
The graduates are also familiar with basic concepts and techniques of systems
analysis and design, and the cofimon business functions in which the computer

. is used. : : : - '

APMISSION REQUIREMENTS: Secondary School Graduation Diplotma =
’ ' Advanced or General Levelj ,
Grade 12 English and Mathematics desirable.

HOW TO ENROLL

o~

" Most students wishing to undertake diploma or certificate programs enter:
' Seneca College in the fall semester, commencing in September of each
year. However, new applicants may be admitted for the spring semester, o
commencing in January of each year, although course offerings at these
times may be limited. ‘

_Application to Seneca College must be made on the General Applicatibﬁ
Form for admission to a College of Applied Arts and Technology which is
available from the college or secondary school guidance offices. L

_ Because applications for admission to Seneca College for spring and fall
semesters are considered well before the commencement of the semester,
. early application is advisable. ‘

'FEES AND OTHER EXPENSES

‘Feesf »$180.00 per semester ($162.50 tuition plus
$ 17.50 Student Activity Fee)
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CURRICULUM o .
. COMPUTER PROGRAMMING "& ANALYSIS COURSE CODE CPA
SEMESTER SUBJECT . , ' , : :
"~ __CODE TITLE OF SUBJECT . CATEGORX

Semester'l' o

ALG 151 ' Basic Algebra ' : ‘ RT

DPR 131 Data Processing ' ' » PR » :

IBO 121 Introduction to BuSiness Operations . - ‘ PR SRS

English and Communications Option :
Liberal Studies Option
Semester 2

CPS 221  Computer Systems . RT
PGM 231 Program Problem Solv1ng _ : TR
PLI 233 PL/I Programming : : ' PR

English and Communications Optlon
» Liberal Studies Option :
Semester 3

CBL 334 . Cobol Programming . PR
CPS 322 , Systems Design , RT
DPR 365 Operating Systems PR

English and Communications Option
Liberal Studies Option
Semester 4

ALG 453 Advanced Business Mathematics : o RT
CBL 435 Advanced Cobol Programming PR
RPG 436 RPG II Programming PR

English and Communications Option
v Liberal Studies Optlon
Semester 5

ACC 513 Management Accounting® ‘ . RT
ASM 537 Assembler Programming . PR
CPS 523 Systems Analysis ' RT

Open Option -

Open Option
Semester 6 - \ »
ASM 638 Advanced Assembler Programming . . PR

AUD 614 . Systems Auditing . v RT
CPS 624 Systems Implementation - . " RT

Open Option
Open Option

Ogen Optiouns ‘
A student may achieé% an Open Option Credit by successfully completing any

Seneca semester diploma or curriculum subject for which he or she possesses
the necessary prerequisites. Each semester the Computer Studies Division
offers a selection of options in the Computer Applications area which may
be used to achieve an Open Option credit. Those offered depend upon student:
interest and faculty availability. Each is designed to enhance the students’
ability in a diploma related area. The following ProfeSSLOnal Optlons are
offered subject to the foregoing restrlctlons

CPL 571 ‘Management Science - DPR'467 Lomputer Operating

CPL 572 Manufacturing Control Applns DPR 468 Introduction to Mlnlcomputers
CPL 573 Financial Applications DPR 533 Fortran Programming: ;
CPL 575 Data Communications PLI 534 - Advanced PL/1 Programming
CPL 578 Data Base Management RPG 538 Advanced RPG II Programming

‘Subject Offerings - See Note re Subject'Offerings on following pagé.
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SEMESTER SUBJECT

CODE

Semester 1

ALG 151
DPR 131
~IBO 121

Semester 2
CPS 221
PGM 231
PLI 233

Semester 3
CBL 334
CPS 322
DPR 365

Semester 4
CBL 435
DPR 467
DPR 468
RPG 436

Option Restrictiogs ~ Computer Programming and Operatlng students will

8

"subjects are offered -4n both the Spring and Fall semesters.

OR

* CURRICULUM
COMPUTER PROGRAMMING & OPERATING

COURSE CODE: _CP

TITLE OF SUBJECT

Basic Algebra -
Data Process1ng
Introduction to Business Operatlons
English and Communications Optlon '
Liberal Studles Option '

Computer Systems

Program Problem Solving

PL/I Programming

English and Communications Option
leeral Studles Option :

Cobol Programming

Systems Design

Operating Systems

English and Communlcations Optlon
Liberal Studies Option

Advanced Cobol Programming
Computer. Operating

" Introduction to HMinicomputers

RPG IX Programmlng

receive no credit for NAT 105.

RT

- PR

PR

RT
PR
PR

PR
RT
PR

PR
RT

RT
PR

- All Professional (PR) and Related Theory (RT) -

Lack of enrolment

“may occasionally forceﬁpostponement of a few subjects, but such. postponement

will not affect a student 8 regular path to graduation. )

There is one exception to this:
'out51de computer facilities and is offered nly. 1n the Sgring.

DPR 467 (a CPO 4th semester subJect) requlres 4
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COMPUTER PROGRAMMING & ANALYSIS AND COMPUTER:PROGRAMMING & OPERATING
Subject Descriptions

ACC 513 - Management Accounting

In this semester subject the student studies the information requirements
of business management, how and where this is obtained from an. accounting
system as well as the controls necessary to maintain the accuracy of such”
information. In addition, he will become familiar with financial statement

‘analysis, cash flow stateilents, coSt accounting and budgeting.
Prerequisite: IBO 121

ALG 151 - Basic Algebra

In this sémestef‘subject, you concentrate'on the solution.ofvcqmpu;ational
problems. Standard mathematical and business problems are solved algebraically.
Prerequisite: None : ' -

ALG 453 - Advanced Business Mathematics

The subject includes applying mathematics to business problems such as determing

the mix of production and forecasting sales. Linear programming, model building,
some -work in statistical iiethods and instruction in BASIC programming make up the
subject content. _ : : o o
Prerequisite: ALG 151

ASM_5§7 ~ Assembler Programming

In this semester subject the student gains ‘an insight into the concepts of
programming in-a low-level language. The S/370 assembler language will be
used as a vehicle to study a third generation computer system, its basic
instruction formats and machine instructions. Problem programs will use
simple input and output files to develop a basic programming facility.
Prerequisite: CBL 435 : :

ASM 638 ~ Advanced Assembler Programming"

This subject is a,continuation of Assembler 537 ~ Introduction to Assembler
Programming. More complex $/370 Assembler instructions will be introduced
and practised in programs using multiple input and output files in both
sequential and direct access processing.

Prerequisite: ASM 537 : ’

7%

AUD 614 - Systems Auditing.

In this subject the student learns to evaluate the efficiency and control
features of computer-based systems as well as studying the techniques of
‘auditing such systems. Simulated systems in case studies will be analyzed
and their controls or lack thereof will be assessed. ’
Prerequisite: CPS 322 :

cont'd/7
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COMPUTER PROGRAMMING & ANALYSIS AND COMPUTER PROGRAMMING & OPERATING
Subject Descriptions

CBL 334 -~ COBOL Programmlng

_Students will be introduced to the elements of the COBOL 1anguage in this
semester subJect., They will analyse, flowchart and code: COBOL programs
using structured programming techniques. The final program is a full
‘master file update on disk. o
Prerequisite: PGM 231

CBL 435 - Advanced COBOL Programming

The more advanced features and techniques of COBOL programming are intro-
duced in COBOL 435, e.g. additional verbs, table searching techniques,
sorting and accessing non-sequential files. Case studies include more a
complicated problems involving multiple input and output files.

- Prerequisite: CBL 334

. CPL 571 - Management Science

‘This semester subject provides an introduction to the scientific method
“and its application to management in such areas as forecastlng and

. decision making. :

Prerequisite: ALG 453

CPL‘S72 - Mhnufactufinéﬁéontrol Aﬁplications

In this semester subject you will study the application of the computer

. to management of various aspects of manufacturing and production processes
with particular emphasis on inventory control techniques.

‘Prerequisite: ALG 453

CPL 573 - Financial Applications

, This semester subject will include the study of applied mathematics to
- financial problems &nd the application of computer programmed solutions
to these problems.

Prerequisite: ALG 453

'QCPL 575 - Data Communications

'Thls subject will give the student a basic understanding of Data Communica-
tion. Components and applications are discussed so that upon completion,
the student will be able to apply the knowledge galned to design a basic
telecommunication system. .
Prerequisite: DPR 131

cont'd/8
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Subject Descriptions
. /

CPL 578 -~ Data Base Management

In this semester subject the student wizl be introduced to the concepts
of Data Base Management. All phases of the Data Base approach will be
considered, including planning and design, data structures and ultimately
the implementation of applications in a data base system generated on our
Burroughs computer. : :
Prerequisite: CBL 435

CPS 221 - Computér Systems

In this introduction to the design of data processing systenms, basic systems
for different functional areas, within a business will be designed. You
will be introduced to the necessary related techniques of flowecharting,
controls, form and c¢card designm, workloads and timing assessmerits and will

progress from manual to small computer systems design.
Prerequisite: IBO 121, DPR 131

CB§ 322 - Systews Design -

Your introduction to the design of data processing systems, commenced in
Computer Systems 221, is continued, as the concepts and techniques intro-
duced in this prior semester subject are further developed. - You will design,
program and assess computer~based systems for various functional areas,
culminating with an integrated system.

Prerequisite: CPS 221 :

CPS 523 - Systems Analysis

Computer systems feasibility and needs analysis is essential to the develop~
ment of effective information systems. Topics include the conducting of

a feasibility study and the analytical techniques used in the study, design,
evaluation and implementation of a system. Emphasis will be placed on the
definitibn of the information system and the design of a computer system

to achieve its priorities of effective management decision-making.
Prerequisite: CPS 322 '

4
CPS 624 - System Implementation

Using one or two large scale case studies, you will develop a computer
information system from the point of definition of terms of reference
to system specificatich, presentation and acceptarce. You will draw on
and correlate knowledge acquired in all previous subjects. '
Prerequisite: CPS 523 '

DPR 131 - Data Processing

This is an introductory semester subject designed to give you a thorough
knowledge base in the concepts and basic features of electronic computers.
Numbering svstems, data representation, problem solving techniques, and o
stored program concepts are introduced. Programming fundamentals, hardware
features and programming systems will be taught through the use of an B
introductory student programming language. :

. Y]
Prerequisite: YNone cont’ 3/
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" COMPUTER PROGRAMMING & ANALYSIS  AND  COMPUTER PROGRAMMING & OPERATING
Subject Descriptions : S

DPR 365 - Opérating Systems

Complex computers of today require a full range of supporting software
programs to provide an interface with the programmer and the operator.

In this semester subject, you are exposed to the design concepts; operation
facilities and job control language of IBM's Disk Operating System and
Burroughs B6700 Operating System. ' '
Prerequisite: PGM 231 and a working knowledge of COBOL

DPR 467 - Computer Operating

In this semester subject the principles and techniques concerning operating
systems and computer operations dealt with in Data Processing 365 are

continued with more emphasis on problems and practical hands on experience.
Prerequisite: DPR 365 ‘ :

DPR 468 - Introductionvto Minicoumputers

_This subject is geared to meet the needs of the business community in -
the minicomputer field. It will include such topics as distributed -

- processing concepts, comparisons 6% various minicomputer configurations,
minicomputer programming constraints and techniques, the BASIC programming:
language, file design concepts and interactive programming. '
Prerequisite: DPR 365 ’

DPR 533 -~ FORTRAN Programming

This semester subject is designed to teach students to use the computer
as a problem solving device for mathematic problems. The basic concepts’
of the FORTRAN language will be introduced and programs will be written
to solve typical mathematic business problems. ‘

 Prerequisite: PGM 231 ) .

IB0 121 -~ Introductifon to Business Operations

This subject deals with the inter-relationships of activity areas in'a
business and the fundamental concepts of the accounting process. Emphasis
is placed on the distribution functions of the business activity (ie. Order
Entry, Billing, Accounts Receivable, Inventory,Purchasing, and Accounts
Payable), and the data flow from one function to another. A case study

of a simulated company is used as the main instructional vehicle.
Prerequisite: None

" PGM 231 - Program Problem Solving

Using the top down approach and structured design concepts, you learn the
‘principal computer programming techniques and problem-solving approaches,
'i.e, written algorithms, flowcharting, decision tables. To implement a

_computer solution the material is integrated with PLI 233. L

Prerequisite: DPR 131 - : v'
_ : ' cont'd/10
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COMPUTER PROGRAMMING & ANALYSIS AND COMPUTER PROGRAMMING & OPERATING
Subject Descriptions ‘ ' :

PLI 233 - PLI Programming -

After the basic instructions of PLI have been taught you will apply them |
to the problems solved in PGM 231l. While both stream and record I/0 will.
be used, this is not a comprehensive course in PLI. Its primary purpose .
is to introduce you to basic programming concepts and enable you to apply
these to actual problems. .

Prerequisite: DPR 131

PLI 534 - Advanced PLI Programming

In this semester subject the student will deal with the advanced application
of the PLI programming language to the solution of increasingly complex
problems.

Prerequisite: PLI 233

RPG 436 ~ RPGII Programming

This high level programming language is primarily oriented towards small .
computer system applications. Problems will involve sequential and random -
processing of files using various forms of input.

Prerequisite: PGM 231

RPG 538 - Advanced RPGIL Programming

The more advanced features of RPG II are introduced, i.e. extensions to the
standard RPG logic using additional input, calculation and output commands.
Operating system commands for small computer systems (e.g. IBM OCL) are
introduced.

Prerequisite: RPG 436



34

ENGLISH AND COMMUNICATIONS OPTIONS

To allow students to follow their own interests in English and
Communications, the college offers many options in all semesters.
Different students find different options particularly appeallng.

Yet this variety does not prevent them from achieving a basic grounding
calculated to enrich their lives and work. ThlS basic grounding congistsg
mainly of these four elements:

Literature (modern to contemporary)
Rhetoric and language studies
The Canadian experieéence

. The mass media

Each semester a Registration Handbook is published in which the
specific English and Communications options to be offered for that
semester are listed and described.

LIBERAL STUDIES OPTIONS

The basic aim of the Liberal Studies Options is to impfove students' ‘
opportunities for employment, advancement or further education through
exposure to enriching programs of study. '

Liberal Studies bptions are arranged in four categories:

Canadian Studies
Cultural Studies
Natural Sciences
Social Sciences

In order to graduate, you must recelve credit for FOUR Liberal Studies
options. ‘One of these must be in the Canadian Studies group. _
In-addition to Canadian Studies, you must get credit in at least two -
of the other three groups. ¢

Students may apply for advanced standing in subjects which have already.
‘been completed at the post secondary level.

OPEN OPTIONS

Where the requirements of a diploma course indicate an open option, a
student may select either a professional option from the division in
which they are registered, a professional option from any other diploma
division of the college, a Liberal Studies option, or an English and
Communications option. However, one must have successfully completed
the necessary prerequisites, and the open option semester subject must
not duplicate in whole or in part any semester subject already taken.
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