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ABSTRACT =~ - K
Mt A r

- . . . . lr.-“
o . Th1s paper reports an ana]ys1s of - the A]berta system of advanqed
(post secondary) educat1on, ﬁocuss1ng in particular on student flow

v
related aspects with a view to app]y1ng.flow.mode11ng techniques” to '~

.so‘htion of enro1ment forecasting and poTicy eualuation problems.. A’
survey of the literature and state-of-the art is reported the part1c1-
patlon analysis (demograph1c rat1o) approach is exam1ned and aHternative
methodologies are described. | B '

| Conceptual models of admissions, enroﬁment_and student fjow'pro-‘
cesses are pré!ented and a genera] nathematical approach to bui]ding a .
system-ievel model is proposed It is shown that the approach can be
extended to 1ncorporate the effects of student character1st1c, system/
institutional control and exogenous var1ab1es. ‘Data requirements are

" addressed and questions of evaluation and validation dealt with.
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JINTRODUCTION

A ba91c and primary obJective of Alberta's system of hlgher

‘and further educat1on.1s the prov1s1on, in an effective. and an .
eff1c1ent fashign, of access to educat1ona1 and tra1n1ng opportunities
for a]] those prepared for and des1r1ng participation in post- secondary

programs In addition, the system must be respon51ve to manpower needs

1

and to the needs of society., .
 Estimates of future enrolment expectatnons are essent1a] to
.rat1ona1 p]anhxng and decision making at all’ levels in the system
Knowledge of the demand for programs and serv1ces; the kinds and numbers
of potentdal students, their needs, their geograph1c d1sper510n and
their future 1ntent1ons is a necessity. So too is the capab111ty tqp
forecast filare part1c1pat1on levelfeand trends 1f 1nformed dec1s1ons
‘are’ to be made with reSpect to the a]]ocat1on and ut1llzat1on of public
support at both the prov1ne1a1 and the 1nst1tut1onal level. ImpJ1c1t1y
~ - or exp11C1t1y the formuIat1on of budgets and. resource al]ocatIOn po]1c1es
| at institutions involves enrolment level est1mat1on for at least the »
budgetary yean Allocat1ons of resources among programs and 1nst1tut10ns
are’ dependent to a large extent on enrolment based formulae.

In A]berta as in other, Jur1sd1ct1ons, the decade of the 60's
exper1enced unprecedented growth in post- secondary enro]ments with"
commensurate 1nvestments in educat1ona] fac1]1t1es and 1ncreases.1n

'operat1ng expend1tures Full-time enro]ments at Alberta un1vers1t1es

grew: from 8 250 in 1961-62 to 28,990 in 1970-71 and publlc co]]ege
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enrolments from 920-to 4,100. Bur1ng the same period full- time

' technica] 1nst1tute e rolments 1ncreased from ] 620 to 6, 260 and. -
, 9

partic1pat1on at regional co]leges from 340 to 650. Th15‘rate of
growth has not contmued into the 70's however The 40 ,000 fu'l] ‘
time student ]eve1 in 1970-71, 1ncreased by only 750 in 1971- 72 and
by a further 690 in 1972- 73, with un1vers1ty enro]mentsLexper1enc1ng
an abso]ute dec11ne in each year. As a resu]t, in the past two years

| an opportun1ty has been prov1ded to engage in more-detailed - rev1ew

. of. programs and services and to carefu]]y p]an for expans.ions to |
‘ensure that .in part1cu1ar segments andfer 1n tota] “the system does

“‘not expand beyopd the«demand for serv1ces

In the Fall of 1972 on the recommendatlon of an ad hoc -

Comm1ttee on Post-Secondary Enrolment created Yo adV1se the M1nister

of Advané!ﬁ Education w1th respect to. prob]ems Jn enro]ment projec-

t1on, a study was 1n1t1ated‘the purpose of whlch was to review enrol- o

ment and student flow related aspects of the advanced educat10n sys-
: tem, and to assess the feas1b111ty ‘and des1reab111ty of ut1]1z1ng

student f]ow mode11ng techniques to ass1st the pred1ct1on of flows

of students to, within and from post secondary programs at A]berta |

institutions‘ In add1t1on student?ﬁnformat1on systems and require--
, ments were to be assessed in re]atlon to a]ternat1ve methodologies

including flow mode11ng. Further, post-secondary participation was

to_be”analysed.,~ ' . : o



ThlS paper reports the analys1s and review. It is organized~in-;
the fol]ow1ng fashion Chapter I presents a rev1ew of ]iterature :
and the “"state.of thq art". In Chapter II the Alberta advanced eﬂuca-
tion system is desc bed in relation to student flow and’ enro]ment
' behav1ourv Chapter III rev1ews part1c1pation rates~in post- secondary
'programs | Chapter IV prov1des an’ analySIS of the system and a concept--
uallzat1on of t ‘pe problem. Directions for thexfprmulat1on,bf a modet

~are proposed in Chapter V and conclusions offered in a final section.



A " CHAPTER T.>
T THE LITlZRA'TURE.' B R

The l1terature concerned Wlth the appl1cat1on of formal analytlcal Ca

' technlque to enrolment forecast1ng has been generated largely 51nce £

1960. A rev1ew of. this literature reveala two major categor1es of .
techn1que° (l) trend extrapolation of h1stor1cal data and relat10nsh1ps
. and (g) system model1ng In add1tvon, a number of-explanatory stud1es

o

are proposed Trend extrapolat1ons involve the’ analysis of hlstorlcal

. . .

data, the der1vat1on of relat1onsh1ps and the product1on of- extrapola-
tions of precezved trends. System model1ng 1ncludes the development of
both flow and slmulatlon models of educat1onal systems lncludlng treat-
ments conceptual121ng educatlon as a sub-component of soc1o~econom1c '
systems Explanatory studles explore the causal relatlonships operatlve
1n higher educat1on M1cro analytac approaches focus on ind1v1dual

5 educat1onal vocat1onal and ‘career ch01ces - ) {g‘ ' 'f R
-@ 1 . - . .'_'~ (% PR

,.
i

Extrapolation Procedures .. = - . s ’ ;' A “

S .
: A

3

[} ) .
Ve ey

“In one of the earl1est formal treatments of techn1qqes in enrol-f
ment forecast1ng, L.d. Llns] 1dent1f1es four methods Curve f1tt1ng,

- Ratio analys1s Cohort- surv1val analy51s ‘and Correlatlon analys1s. -

- ’ . .
- . S >

. ]L J. L1ns Methodology of Enrolment PrOJectlons for Colleges
‘and Un1vers1t:es (Nashingtonf D. E/, Amerlcan Council’ on Education, 1960)"
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The éurve—fjttih§\ﬁethod‘involves essentially m time series
analysis, determiningqthe fuhctiona] relationza?k~which exists bet&een
hisforica1 levels of enrol%ent and time. It haS'ﬁren observed that
the assumptions underlying thfs method a{e extreme?w restrictive: fhat
past trends will continue aﬁ& that new factors will aot be'introduced.2
Boling th Gardiner3 ana]yse the application of vqripus methods of curve-
fitting. A polynomial curve-fitting model is evaluated by Zimmer4 and
he concludes that except for shofﬁ-range projection, the method rated
very low against alternatives available. A.considerab]e attraction to
the method, however, is its modest data requirement. Orwig, Jones and
Lennings-rgfer to this apbroach as a ‘trend line model and apply the ,
analysis to enrolment in departments Qithin a university, concluding
that the simple aﬁd straight forward appfdach in many i;;ianées isbjust

- as,useful as complex models.

Ratio analysfs focyses on the rgl?tionship betWeen levels of enrol-

ment in programs or institutions and the population, usually a specified
age group. " Alternatively referred to as demographic ratio analysis

or the participation method, the technique supports rather sophisticated

2. Alian McLean, A University Enrolment Projection Model,.
unpublished M.B.A. dissertation, The University of Alberta, 1971.

3Edward J} Boling ‘and Donald A. Gardiner, Forecasting Universfty
Enrolment (Knoxville: The University of Tennessee, 1952).

: 4John F. Zimmer, An Evaluation of Four. Methods of Enrolment
Projection as Applied to a State College System, unpublished Ph.D.
dissertation, University of Minnesota, 1970. “

5M.D. Orwig, Paul K. Jones and Oscar T. Lenning, Enrolment - |
Projection Models fgr Institutional Planning (Iowa City: American
College Testing Program, 1972y,

(53 ]
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Studies debending'upon ‘the nature and level of stratification and dis-
aggregation of data on sugh dimensions as sex, level, type, region, etc.
Davis6 outlines this method and detai]ed procedures for its application
are provided by Liu.7 Ratio‘analysis~i; widely used, especially in .
surveys of educational partjcipation and projection at the national
]eve].8 The utility of the method in d;termining poténtiaT-as oppbsed fy
to estimated‘or expectéd enrolment levelg will be discussed,fu]]& in
Chapter III. ’ "_

The. cohort-survival techniqhelis among‘the ﬁosf widely used and
| can be described as an accounfing for the whereabouts of Similar groups
or cohorts of individuals as they progress through an educational systenm..
The size ban.cohort in one year is compared to its size in/the next
and a surviV;] ratio is derived. Adair’ describes the aﬁproach and ‘its

application as a computerized model is reported by Cross and Sederber‘g.]0

.

6Russe]] G. Davis, Planning Human Resource Develo ment; Educational
Mode]s and Schemata (Chicago: Rand McNaTTy Company, 1966). ‘ N
. 7Bauguée A]fﬁed‘tiu, Estimating Future School Enrolment in Develb in
Countries: A Manual of Methodology (New York: UNESCO, 19667,

e

8N.D. Borrie and Ruth M. Dedman, University Enrolments in Australia,
1955-70 (Capberra: Australian National University, 1971); RW.T. Cowan,
- Education for Australians (Melbourne: F.W. Cheshire, 1964); Wolfgang
M. I11ing and ZoTtan E. Zsigmond, Enrolment in Schools and Universities
1951-52 to 1975-76 (Ottawa: QueenTs rinter, 1967); Edward F. Sheffield,
EoroTment in Canadian Universities and Colleges to 1976/76 (Ottawa:
ssociation of Universities and Co leges 6f Canada, 1966). ' -

9C;D.'Adair, "Predicting Next Year's Enrolment," School and
Community, 55, (1969), 37. : A
JOR.H.‘Cross and C.H. Segderberg, "Computer-Assisted Enrolment
Projection Procedutes®, Jourhal of Educational Data Processing, 2, (1969),
160-165. ° ' -
o tam ’ ' ) L .."_
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A combined enro]ment ratio-cohort surv1val model ‘is described by L1n51]

and a similar formulation evaluated by Zlmmer]2 who concludes that

it rates favourably against other methods and the subjective criteria

, of projection time, availability of data, informétion yie]ded‘end

responsiveness to population changes. A major study based upon the
eohort-survival method is reported by Thompson.]3

"Correlation analysis involves the'apoliéation of c]asg?ca]'statisF‘
tical techniques where the objective is to‘determine the association

between %hro]ment as a dependent var1ab1e and one or more 1ndependent

var1ab1es which may be endogenous or exogenous to the educat1on system.

Brown and Savage]4 deve]op various models to determ1neAthe number of

students in'attendance at functions of high school graduates, net ~
changes in armed forces'personnel, live births, etc. A Sawirisls'suggests
methods utilizing a ]1near multiple regression technique 1nc1ud1ng

determ1n1st1c models, stochast1c models and models containing both

~ components, and draws conclusions that the utility of any particular

method is a function of the number of observations available, the

Behahorg] Research, 5, (1970) 83-100.

- N

Lins, Methodo]ogy‘of Enro]ment Projections.

) 'IZZimmer, ﬂgthods of Enroiment Projection.

| 13Rona]d B. Thompson, Est1mat1ng Col]ege -_age Population Trends .
1940-1970 (Columbus: American ssoc1at1on of Collegiate Registrars

and Admissions Officers, 1954)
. . f

]48 W. Brown and J.R. Savage, Methodological Studies in Educat1onai .
Attendance Prediction §M1nneapolis Department of Statlst1cs, Un1vers1ty.
of Mlnnesota, ]960)

‘15

M.H. Sawiris, "The Projection of Co11ege Enro]ment", Mu]tivariate




degree of noise in the data and other factors. | Haggstromlﬁ'demon-
strates that the inclusion of 1nformat1on on prior enrolment improves
the eff1c1ency.of prediction in. the case of institutional or system
projections. The deve]opment of 3 regression equation including hvgh
" school graduates, economic activity indicators and pOpu]at1on as 1nde-

pendent yar1ab]es is recommended by Wasik. 17

[\

System Models

Wasik]B'identifies two categories of models in the class of tech-
nique which we have termed system models: (1) structura] flow'models
whlch quantify structural re]at1onsh1ps//mong factors. in the system and
- (2) Markov-type models Add1t1ona1]y, we include simulation approaches
and those wh1ch recogn1ze the dynam1c inter- re]at1onsh1p of education
and the economy

A structural model, utilizing a system of‘d1fferent1al equat1ons, '.' ,//
_1nc1ud1ng a feedback element to dynamically depict.inflows and outflows

of participants "in profess1ona1 programs, has been described by -

’ i 3

) IGG W. Haggstrom, “On Analysing and Prediéting Enrolments and

- Costs in ngher Education", ProceedIngs of the Social Statlst1cs Sect1on,

- JIALS.A., (1969). ;o oo
J L. Wasik, "The Development. of a Mathemat1ca] Model to PrOJect

Enrolments in a Community College System" (paper presented at Amer1can

Educat1ona1 Research Assoc1at1on annual meeting, March 1971).

]8J L. Wa51k A Review and Critical Anal sis of Mathemat1oa1 Mode]s
Used For. Est1mat1n Enrolments in Educational Systems Ra1e1ghﬁ North
Carolina:- North Carolina State Un1vers1ty, 971 . /




Bolt, Koltan andALevine.lg Reisman20 has developed a model, using the

Forrester?!

social systemé simu]étibn methodology, encpmp555jng four
educationa]'pfoduction sectors - undefgraduate; méster, dbctora] and
pbsf-doctorai. Oliver and i-_lopkinsz2 devefop é-"constant work!' model .
fdr a university cahpdé using a structura1~steady state %low concept
énd incorboraying a feedback.loob wﬁeréby graduate'teaching assistant§
ahd doctoral Qra&uates are both inputs and outputs to the system. With
Armacdsf;z3 the} f!rthe: proposeoé‘ﬁetwork'f]ow modgi bf the ;ludent-‘
faculty inferfaée in the only study identified atteﬁp%ing to apply |
network theory.a Koeriig gﬁigl,24 in'a~maior'§t;ay~dee]op'a‘student
"flow model as a SbeCOmponent of a,1arger ngsourcezéi;aéatig?/costjng

model.and extend thefr formulation conceptually to the larger economic

"%R.H. Bolt, W.L. Koltan, and O.H.-Levine, "Doctoral Feedback into
Higher Education, Scierce, 148, (1965), "918-928. o o

20A. Reisman, \"Higher Education: A Population Flow Feedback Model".
Science, 153, (1966), 89-91. . ‘ ' . .

21

1y

J.W. Forresfer, Industrial DynamiCSv(Cambridge: ‘M.ILT., '1961). ,"
N ’ ] ' . . o M .

22Robef’t M. Oliver andeavid'S.P. Hopkins, "An Equilibrium F]ow_
Model of a University Campus", Operations Research (March -:April, 1972),
249-264. . .. - o - v s )

‘23R.M; Oliver, D.S.P. Hopkins and R. Afmatost, "An Academic Produc-
tivity and Planning Model for a University Campus". (Report #3, Univer-
iity)of California Administrative Studies Project in HigherAgducation;

970). S , )

- 2<l—¥l—ler'man E. Koenigy MG. Keeney and R. Zemach, "A Systems Model for - .
- . Management PTanning and Resource Allocation in Institutions of Higher
- Education". . (East Lansing, Michigan: Michigan State University, 1968).

2
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system. The CAMPUS Model25 deveIOped by Systems Research Group involves -

4
o

. a student flow model in a similar context

An ear]y app11cat1on of Markov Chain - theory to the flows of .
students in educationa] systems is reported Qy Brown and‘gavage 6 where
”transit1on matrices are emp1r1ca11y calculated and used to descr1be
flows between facult1es and maJors 1n a un1vers1ty context. In the
Markov process, subJects w1th1n a populat1on are stratif1ed into-a set
-of mutual]y exc1u51ve categor1es or "states” Ihese states may 1nc1ude
various leve]s or grades of study, at an 1nst1tut1on,.1n a facu1ty or\

_ programt TranS1t10n probab111t1es or proport1ons are calcu]ated for ;\
subJects who, hav1ng been in a part1cu1ar state at one time per1od are .
in the same or a dlfferent State Tn the next per]od Gam27 applies \
. 'the method to the prOJectlon of enro]ments and degrees in Austra11an
un1ver51t1es Stone28 ut1112es the techn1que 1n develop1ng a conceptual
‘model for the Br1t1sh educat1onal system within an econom1c mode1 which

' accounts for demand for educational p]aces the 1nf1uence of economic

1nputs to the educatlona] process and techno1og1ca1 change . This

. 25R1chard W. Judy, J.B. Levine and S.1. Canter, CAMPUS V
) Documentat1on, (Vo]s 1_-v6 Toronto' Systems Research Group, 1970)

26Brown and Savage, Methodolog1ca1 Studies.

3

27J Gani, "Formulae for Proaect1ng Enrollments -and Degrees -

“v, Awarded 1in Universities", Journal of‘the ROyal Stat1st1ca1 Soc1ety;

Series A, 126, (]963), 400 - 409. _ .

/
i

28Rlchard Stone, "A Model of the Educat1ona1 System", M1nerVa 111 /

'2 (W1nter, 1965), 172 - 186.
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.‘formulat1on is refined in a. later paper 29 v / .

A mathemat1cal structure prov1d1ng the basis for a computer
51mulat1on of the flogs of students through educational and employment
systems in Ontario is descr1bed by Clough and McReynolds 30 A.

constra1nt theory of supply and demand" descrlbes the mathematical
structure of decis1ons and policies affecting the systems Thonstad3]
develops a Markovian mathematical model of the Norwg91an educat1onal
system and Arm1tage et a132 use a s1m1lar approach in modeling the

’

upper secondary component in Britain. . 5 ' L .<' /
The trans1tlon coeff1c1ent approach to a 51mulat10n model 1s
'.evaluated by Baisuck and Nallace33 who observe that many of the models
designated by the1r bu1lders as Markov Models procedurally resemble
'one type of Markov chain and therefore coin ‘the term "Markov type".“
lley éoncludertmaty;he computer model offers Opportunlty to the planner

e 1ncorporate and evaluate alternatlve sets of '

, and decision- M

| Richard -Stenl
Tool .for Education

%onatg . “m" l:}'iam P. Mﬁ
: the In

29: .
= MervaV (Sprmg 1956) 365-380..

nolds, "State Trans1t1on
a Constraint Theory of
tional Research 9, 1,

Model of an cat1onn.,,f ) d,!pora
Supply and Deand", Ont##i0 JowrnaT.of E
(Autumn, 1966), 1- 18’ 7

o ]Tore Thonstad,‘Educat17’i i
' gmpirical Applications, '

~

32Peter H. Armitage, Cel1a M Piill1ps and Judlth ﬁUV1es "Towards
a Model of the Upper Secondary School: System", Journal of the Royal
Statistical Soc1ety, Series A, 133, (l970), 166-192. T

, 33Allen Baisuck and WIll1am A Nallace, “A Computer S1mulat1on
Approach to Enrollment Projection in Higher Educat1on", Socio-Economic
- Planfing Sc1ences, 4, (1970) 365-381 : - B

’

e .

i Input Output and’ DemographIc Accountwng A

1
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assumptions.f Zimmer34 reports&a s1m11ar evaluation concluding that
both: subJect1ve1y (adaptab1l1ty, changeab111ty, manpower effectlveness)

'; and obaect;ve]y (error, cost, # of var1ab1es) the Markov type'mode]
rates favourab]y He recommends that of available and relatively

: unsoph1sticated techniques, greatest empha51s be p1aced on Markov type

'and surv1val -growth ratio analys1s McLean35<agrees but shows that -
the latter is'a special case of the former, |

Further description and eva]uaf1on of theJMarkov -type formu]at1on

&w11] be undertaken 1n‘Chapter V.
» ) : : . » l
ggplanatOry and Micro- ana]ytical Studies L

.

: Exp]anatory and' m1cro analyt1ca] stud1es are character1zed by the1r
focus on causal re]at1onsh1ps and their basis in cogn1t1ve, behavioural
e or- econom1c theory. Orcutt et 136 exp]ore the areas ~of m1cro-ana]ys1s |
’ and_ simulation of the Un1ted States sociqeconom1c system.” They 1dent1fy

i - {the need. for re]1ab]e pred1ct1on of demand in higher educatlon and
explore a number of hypotheses 1nc1ud1ng postu]at1ons that probab1]1ty

| of attendance is sex dependent, that father S educat1on and occupat1on

o is an 1ndependent variable, that h1ghrschoo1 ab1]1ty and ach1evement is

\ re]evant and that geograph1c prox1m1ty o% opportun1ty is an 1nd1cator

3421mmer; Methods of Enrolment>Projection'

35McLean, A Un1vers1ty Enro]ment.LrOJect1on Model

: 6Guy H. Oreutt, Martin Greenberger, John Korbel and A11ce M. R1v]1n,
Microanalysis of Socioeconomic S stems: A Simulation Study, (New York:
' Harper anc Brot ers, ’ o




y

Further study in attitudinal and economic consideration areas is

recomnended. Corcoran and Andecsond’ differentiate macro-analytical '

studies from the micro-éha]ytica] approach\and propose a micro-model
base& ubon syntﬁétic enro]ment-hisﬁories developed on the basis of
hypofhetica]jbehaviéura] re]ationships..,A dual aﬁproach thfbugﬁ‘ﬁhich
micro;analyticai studies."informJ macro-model approaches to'fofecasting

and trend estimation is recommended. weathersby38 provides a review -
- } % - . L
'bf.projecﬁs and studies focussing on the United States experience.

‘A major comprehensive study in the Canadian context is reported by

Breton 39 the study is based on a conceptual framework summarized in

4

- the following: 7

"ol an adolescent's career development and, more
specifically, his intentions and decisions with respect
to his future career, depend on three interrelared‘sets
of factors: . his social origin; his present experience;
and his attitudes (expectations, sense of efficiency)
and preparedness (information, competence to deal with
-organizational environments) with respect to the future.
While it must be reiterated that thesé sets of factors
are interrelated, it shoyld also be pointed out that in

- some ways they are somewhat autonomous".40

-~

Py

: .37Mary Corcoran and Douglas H. Anderson, "Rationale for Using
Micro-analytic Approaches in Predicting the Character and Size of College
Student Enroliments". Institutional Research and Academic Outcomes.
- (Courtland, N.¥.: - Association for Institutional Research, 1968), 53-59.

-

388eorge.B.‘weéthersby, “%ools and Techniques for, Planning and
Resource Allocation". Planning and Management Practices in Higher
Education: Promise or DiTemma? (Denver: Education Commission of - - -

the States, 1972), 77-96. o 4

e

-

: 39Raymond_ Bketon,_SociaT:and Academic Factors in the Career
Decisions of Canadian Youth, (Ottawa: Information Capada, 1972).

1pid., 3. ' S
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The results of the study confirmed. that educational intentions are

A Y

" related to the socioeConomic background of Sﬁa student, -that the set of
individuals with wnom a student associates exert significant influence
and the educational institution as a formal organ12at1on and the adoles-
cent's experJence with it have an effect on career development, prefer-

ences and intentions. , - g " ' . -«

i undertake a survey Of anaIysis of demand for

. Handa and Solnik
education in Canada and after rev1ew1ng var1ous micfo-analytical models
'_re]at1ng educat1onal attendance to economic var1ab1es 1nc1ud1ng a pr1ce

model, conclude that the absolute value of Price e]ast1c1ty.of,demand
for education may be greater than un1ty‘and that generally, emp]oyment
prospects have a significant effect on retention rates The relat1on- : -
~sh1p between educat1on and occupat1on is exp]ored by Sewell. 42 Hett1ch43
focusses on educat1ona1 act1v1ty as consumptlve behav1our and draws on
consumer choice theory regard1ng to the‘Behav1our attributed to the

. rational econom1c dec1s1on-maker (1nvolv1ng utility and pay-off deter-
m1nat10n) S1mp1y stated the dec151on-maker will ba]ance ‘the costs -

of any a]ternative, p]us the costs of reach1ng a dec1s1on against the

gain in expected ut111ty and equate marg1na] costs to expected marginal
benefits. ~Improvements,1n.the 1nformation repeto1re available to the -

oo

4]M L. Handa and M L. Solnik, "Empirical Ana]ys1s of the Demand
for Educat1on in Canada", in- Canadian Higher Education in the Seventies
edited by Sylvia Ostry (Ottawa: Information Canada, 1972) 5-44, -

4ZDav1d Sewell, "Educational. Plann1ng Mode]s and the!Relat1onsh1p

: between Educatian and 0ccupat1on", in Canadian Higher Educat1on, 45- 74

AL Walter Hettich, "Consumption Benefits from Educat1on",'1n

.Canad1an Higher" Educat1on, 177-198. ,
. ,‘ . :
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education consumer are recommended.
| Stager,_44 in an bxamin&tion of resource a]locapions in Canadian

education develops a model for estimating social and private net
present values attribut&b]éito.Confinuihg educational participation
be}ond high school. An application of Irving Fisher's work on?cohsump;
“tion over time is reportgd by §chaafsma.45 Models are postulated for ‘
aetefmining time spept by the effeéts of chaﬁges in costs, in'patienée,
and the effects of borrowing, of gjfts. On 'the pssis of‘empirical o R

tests, the positive cohc]ysion that more vigorous and.detailed work‘ii

warranted is reached. : ,

[}

4 . O
4pavid A.A. StageJ, "Economics of Continuing Education in the
“Universities”, inﬁCanadian‘Higher Education, 265-290.

3. Schaafsma, "The Demand for Higher Education in Canada",
(unpub]ished paper, University of Toronto, September 1968).



Observations ' _ : _ . ‘_ /

'A numher of observations can be made'with respect to the.state
of the art as reflected in the iiterature First, the popu]arity of
| any particular explanatory or system modeling technigue would appear
to be more assoc&ated with the ease of application of a technique than
structural or behavioural validity The reiatively simple and straight
- forward methods predominating in practice turn out many comprehensiVe
and useful studies. The scarcity of studies dealing with the deve]op-
ment and/or app]ication of sophisticated techniques would appear to
have two basic exp]anations (1) the real world variabies invo]ved
would appear to be too comp]exly interrelated to permit an adequate
representation, (2) the data base available gnd foreseeable is too
inadequate. The proponents of some of ‘the most promising techniques '
admit that the requ1red data was not, and may not eVer be available. R

- "

The exploration of 1ncrea51ngly complex methodology has rough]y;

A

| para]]e]ed three trends (1) the phenomenal 1ncrease in part1c1pat10n

in post-secondary programs in the past decade and the tremendous -

1ncrease in numbpers, (2) the 1ncrea51ng concern regarding accountability o

in, resources utilization and (3) the increasing availability to
, "researchers of the hardware and software necessary to exp]oration and

application 1n this area.

Few- of the methods or mode]s proposed or in use-recognize variables G

which are~w1th1n the direct control of policy makers, and few recognize

‘the 1nterdependence among enro]ment levels, potential levels and policies.



.

CHAPTER IT

© SYSTEM COMPOSITION \; \\ .

The Alberta system of Advanced Educat1on 1nc1udes twenty~two
"publicly. supported inst1tutfons /four univers1t1es, a centre for flne
arts and continulng education, 51x pub]lc colleges, three regional
(agricu]tural and vocat1ona]) colTeges, two techn1ca1 1nst1tutes five
| .vocat1onal training centres and a. spec1fic techno]ogy tra1ning 1nstitu-l
tion, located as shown.in Figure 1. These 1nstitut1ons offer a d1ver-..
s1ty of h1gher and further education programs’ including undergraduate,
professional and graduate un1vers1ty educat1on"un1ver51ty preparatory~
and’ transfer programs, career, vocatlonal and techn1cal tralnlng, up-
gradlng and compensatory educat1on, and continuing educat1on and public
serv1ce programs to the public at Jlarge. _' ‘

_ In un/Ertaklng ‘the" enrolment proaect}on - student flow proaect
the 1nvestlgator &as g1ven the opportun1ty to v1s1t and 1nterview
off1c1ads at Alberta 'S un1vers:t1es pub]1c col]eges and technical
1nst1tutes one of the regional co]leges and one of the vocat1ona]
centres; off1c1als of the Prov1nc1al Departments . oﬁ Educat1on and :

' Advanced Education and perSonnel at two coordinating comm1551ons In

.addition to fam1]1ar121ng the 1nvest1gator with the system 6¥"Advanced :

_Educat1on, these v1$1ts focussed on such quest10ns as: (1)-Nhat is the

41mportance of enrolment and student'flow 1nformat1on, (2) What po11cy o
areas and var1ables are 1nvolved, (3) What data .are E—“’1ab1e within

the system, (4) What methodolog1ca1 expertlse is ava:]ab]e, and;(5) what

i resources are ava11ab1e7
¥
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This chapter presents some of the data and information gathered
.through a combination of these visits and the researching of such
documents as ca]enda(§ and annual reports, In addition, recent studies

of the system provided valuable 1nsight.]

e

Universities

Three of Alberta's four universitiés offer, undergraduate programs
7 in Afts, Sciente and Education. Two_of these have well developed grad-
uate and professional programs. Alberta's ~ourth university is e;pefir
ménta1 i?=nature, charged with-p]anning deveTgpment of alternative
instructional and p}ogram delivery methods. 'I"ormatfon regékding

unjversity programs .is provided in Table 1.

The University of A]berta

Programs of?ered-at Alberta's oldest and largest university are
described in'Eglumns 2 and 3 of Tab]g 1. Ehré]mént in the University'sj
16 faculties and schools totalled 17,757 fu]f—time students in ]97&/]3
with a further 9,353 enrolled as paft-tiﬁé students or in summer session

programs. The University has affiliation -agreements with Grande Prairie

: ']W.H. Worth, A Choice of Futures - Report of the Cormission on
Educational Planning, (Edmonton, Queen's Printer, 1972); R.A. Bosetti,

Master PTan #1. - The Alberta System of Post-Secondary Non-University
Education, (Edmonton, Alberta. Collflies Cpmmission 1972).

19



Current Programs at Alberta .Un
and Length of Programs

~ Table

I

20

fversities .

Med1c1ne v

M,D

»
Alberta Calgary Lethbridge
Program Under- Under- Under-
Grad Graduate Grad Graduate , Grad
(1) (2) [ (4) (8) (6)
Non-Professiona]2
Agriculture/Forestry 4 M,D
Arts/Fine Arts 3,4 M,D 3,4 M,D 4
Business/Commerce 4 M ‘ 4 -
Dental Hygiene 2 ' _
Education . 4,23 M,D 4,23 M,D 4,23
Engineering 4 . M,D 4 M,D
Housetold Economics: 4 M ' i
- Medical Lab. Science 4 J
Nursing , 4 ‘
Pharmacy - 4 M,D ) .
Physical Education - - 4 M,D x ‘
Rehab. Med1c1ne 2,3,4
Science 3,4 M,D 3,4 M,D q
Social Welfare . M . \
Professional? ‘
"~ Dentistry - 4 M '
Env1ronmenta1 Design M
Law . 3 M ’
Library Science 1
4

Source:

Notes: 1.
- .in_years.

MM = masters
indicates that program not offered..
2. "Professional" programs re

professional study.

University Calendars - 1972/73.

4

F1gures in colums 2, 3 and 6 indicate Tength of* program
"D" = doctoral.

No entry

qu1re a prev1ous degree or pre-

-

3. Educat1on degree program "after prev1ous degree". | ' ‘

7
5

R
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Regional College and Red Deer College;‘providing for.the continuation
of one and two ye;r transfer programs in a number of facu]ties,.and
recognizes credits for universit%;]evel work at other colleges with'
universf;y trangfer programs.

hesidential accommodations are brovided on cémpus for.z,lsd single
students in residence halls, a 300 ﬁnit married and family housing |
- complex is currently under expansion and addifional residential facili-
ties are providgd~through a Student Union sbonsored and'deveiopedlpro- |
ject.' Extensive student services programs are maiﬁpained by the |
: Univer§ity; | o

Although major prégram additions'do not appear likély in the
immediate'futUre.-the apparehf direction for the University's develop-

ment is toward concentration on senior undergraduate, professional and

- graduate pro%:%ﬂs. o . ]

The University of Calgarys . ’ | o oy
" The University of'Calgary offers undergraduate, professiona]land . |
graduate programs through e]gven facultieS‘ahdv;choo]s.»‘The_eXtEnt of
vtheée programs is.ﬂescrjbed in columns 4 and 5 gf Table ].;vEnrolmenth
in. 1972/73 were 8,780 fu]l-time and 6;195 paft-tfme; The University
has!affi]iation agreements forzohe and two year trahsfer'prograﬁS‘with~-
" _Mount RbyaT Co]1ege; in addition, students transferring from other
institutions are granted cred%t for university level courses éom'p1eted '

on an:individqﬁq/basis. \ T

’



- -’

7\“—--.._

.-a- ' . > - .
" 7 Residential accommodations include on campus faci]ities for 800

| -single students with an additional complex providing for 250 married
student fam1l1es Student services programs and fac111t1es are compa-} ‘ |
rable to those at the University of Alberta. '

Continued development of undérgraduate, prdfessionai and graduate

programming is anticipated at the University of Calgary.

The University of Lethbridge ‘ _
The University of Lethbridge was established in 1967 and offers
four year degree prdgrams in Arts, Seience and Education'as we]i as
'a variety of basic pre-prefessional and prbfessional transfer programs
in 1972/73 there were 1,076 fu11 t1me students and 1 302 part-t1me and - Y
summer sess1on students enrolled : . '
| ; Un11ke the Unlvers1t1es of A]begta and Ca]gary which operate on
‘term-sess1on calendars, the Un1ver51ty of Lethbr1dge organizes .offerings
. on a semesfer basis, prov1d1ng for a maJor entry of new stqdents in
January as well as'Sentember; | | | |
| aResidentia] aCcommodatiens are available for 400 students and are
«unlquely 1ntegrated w1thin the campus 's main academ1c bu11d1ng Student
, serv1ces programS’are provided on a relat1ve1y comparable basis with
_other Un1vers1t1es although re]at1ve sizes and econom1es of scale .

B
.

~ explain certain lim1tat1ons

s . ) . LN



“_vauture_prbgram developments at thé,Uniwersity wil1'1iké1y.inélude
such areas as management studies andfexpansion of pre-professional and
p?bfeésiohal transfer courses where demand warrants. Limftengraduate

—__ programm

. ‘ -

ing is nbt ihconceivab1e,'hOWever, the University of Lethbrid@e
_is expected to continue to offer the alternative. of a smaller, more

?

"intimate atmosphere than-other;campuses. a

Athabasca University - .

Athaba;ca_UniverSity was originally éstab]ishgd by an order-in-

— 4

council of the provincial Iegfsiéturé in 1970 and was given an academic
and physicai piahning 6Barge and a program mandate in the areas of
undefgrédqaté arts, science and educétion."Recént_dgclines in‘studént
demand for programs in these areas has'necgssifafed a moranfiﬁm on the
‘,iUﬁiVersity}s planﬁﬁng and physical deve]opmént. A new-érder-in-councilz

"empowers and authorizes the Athabasca University Interim -
Governing Authority to undertake a pilot project for the
production, testing and application of learning systems
to provide study programs in the arts and sciences leading

- . to an undergraduate degree, and for the application of-
technology and new Procedures-to improve educational oppor- -
tunities generally."2 - . -

»
e

‘Banff_Schoo]‘of Fine.Arts A D ; -

The Banff’Schgol‘of Fine Art% apd Continuing EducatiSn_is a spec%é]
L; ~ purpose institutfog:offerihg shbrt-duratfonbprograms in finé_and'perfO(m-
| ing arts areas and in such'other areas-as.éppropriate,givén the insti- -
-tution'sAcapabf1iti§s‘and setting. Thelschodg bper&teslthe:Banff-School

. : . : . i
of Advaneed Management and hosts sqminars and conferences on a year

v
round basis.

, ZGovernment of A]berta, Order-in-Council #1986 , 1972. - -
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Public ca11eges' '

Alberta s pub11c co]lege system consists of six pub11c1y supported

1nst1tut10ns whose programs are des1gned to provide education and- training

. to students representing a wide range of interests, apt1tudes and ambi- .

- sity trangfbr educatioh, career and vocational training, compensatory

tions. Programs have been developed to prov:de opportun1t1es for un1ver- _

/ .

training nd-upgrad1ng and cont1nu1ng education for adults. Table 2

.,summar1zes 1nformat1on regarding program ava11ab111ty and durat1on at the

. ,co]]eges, Enro]ments in 1973/74 are summar1zed in Tab]e 3

'demands. The COllege operates on a. semester system

: the reg1on point to an expanded ro]e for the Lollege. . The 1nst1tut1on of

. . _ ' e

IS

Estdblished 1n 1965 as a reg1ona1 1nst1tut1on, Grande Pra1r1e Reg1ona1

. Col]ege, through aff111at10n w1th the Un1vers1ty of Alberta, provides first ~

year un1vers1ty transfer programs to res1dents of the Peace R1ver area. A

second maJor program area prov1des one year “Cert1f1cate" and two year ‘
/ .

“Dfploma"” programs in Business Adm1n1strat1on and Secretar1a1 Science.

Other program areas 1nc1ude upgrad1ng and compensatory educat1on and a num-

:ber of ad hoc courses, prov1ded in respanse. to spec1f1c practical or reg1ona]

..

Comp1et1on of ‘a new campus and genera]]y r151ng demand for programs 1n .

¢

‘\

second year transfer programs and the deve]opment of" f1rst'year techno]ogy,

”hea]th and allled services, co%%unlty serv1ces and spec1a1 1nterest programs -

are probab]e future deve]opments Other potent1als for deve]opment 1nvo]ve

, cooperat1ve llnkages w1th Fa1rv1ew Co]]ege near Peace R1ver and the further

jextenSTOn of programs to the regIOn. S » . %

-

o . T - ! / T

’Grande'Prairie Regional College

T
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~ Table 2
Current Programs at Alberta de]ic;bolleges a
s and Length of Programs} ° .

v % g ! 2 &

oo cCo. O ) ‘ @
= . © T8 V=

—— w o — LN R = oo

. . S < O x o ) "

. a. = > . —° - I )

Program 0w  we % Eg -G =2

s £ 9 2 2 ]

(;sﬁm SE ° - = E

, ; & S e g 8 g

M~ 2 I ) NN C:3 N € O () WO )

Academic Upgrading X ‘ X X X X

e T - S

°Agricultura1»Technq]09y ;2 2

Applied Arts and Sciences 22 2 |
. "' _.Bysiness & Administfation L2 2 2 1,2 L2 1,2

. Communications/Journalism o 2 2 -2
- Community Servicesg - 2 iy 2 R
Health & Allied Services 2 2 1,27 2 1,20
1Home-Econ6hjcs | ; 2. 2 //] 1,20

\Industrial Technology =~ .~ - . oy

'UniVerSity Transfer’ ’ 1 : Y A

- ‘Source:  The Alberta.Colleges Commission. - L

Notes: 1. Figures in colums 2 through 7 indicate length of program. -

B ~in years. Where institutions operate On a semester or .
. ‘trimester system, one year is the equivalent of two se-

ST ~ mesters/trimesters. 'x" indicates program availability.
2. Community Services includes such programs as library
assistant training, recreation administration, police -
_science, etc. - .. . . S

~
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Tab]e -3

Fall = 1973/74

o Fu]]-t1me Enrolment at-Alberta Pub11c Co]]eges '

B .m )
[3) -~ L . i (1]
@ o c o = ] <1
EE S 2 g w o or
— W o — > o T e Do
' vt £8 89 8 €% L8 TS
Program . - -Year L £3 . pm .  EZ B2
L . . D 43 o= a | [ o] [S 3 o TN
‘ u e c s [+7] S50 & SR
£ O ] (=1 g i O, o3
¢_'§l’" LE ; Q ..JE
5 5 D = (5
. : -4 O . ) (&)
) e ewe  ~ () (3 (@] (5) (6] _(7) (8
7Di&fbma,“Cértiﬁﬁcate" E _ T . ,
* amd other - | 1. 160 700e 271 139e 145e 800e-
: T 2 - 300e,j 79 435e©  5e 190e -
Total = 160 1,000 . 350 1,825 150 990
e University,TraJSfer‘ 1 15 . 223 480 150
P S 2 . - 92 - 50 -
A o o
- -Total = 115 - 315 930 200 -
-Tota]fFullftimeA o 1 275 700 | 494 1,870 | 295 800
v ) .2 - 300. 171 , 435 55 190
~Total =~ 275 1,000 665.'2,305 350. 990
SoufE’é: ~College Repor:t\s“. I g
‘j ﬁptes; RN l"e"'= estimate. -
S
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Grant MacEwan -Communi ty Coliege

Grant MacEWan Community'qulege‘was established in 1971 as a comple-

ment to the University of Alberta and the Northern Alberta Institute of
Technology in the Edmonton region. Cnrrent program aVai]abi1ity is des-
cribed in column 3 of Table 2. The Col]ege operates on a tr1mester cal-
'endar sysgem under whlch students may be adm1tted to programs at three
'po1nts du#1ng the year. At th]S time, howeven, not all courses of study
are offered in each trimester. ; '
The College prov1des a wide var1ety of student services 1nc1ud1ng

<&

placemegt services and health services on a refecral‘basws. Although

residential accommodations are not.provided, a listing service and - infor-.

:mat1on exchange is ava11ab1e

~ Program expans1on 1s ant1c1pated for the Co]lege across a w1de var-
“iety of program areas, 1nc1ud1ng combjned un1vers1ty preparatory -.uni-
Versfty transfer-programs and certa%n programs to receive transferring

"I students from other institutions. Cooperative relationships and Tink-

hY

Ay

ages may be developed wjth'other institutiong, Vermilion Col1ege'and;

Ft. McMurray”Aiberta Vocational Centre in particular.

‘Red Deer Col]ege

t

Red Deer Co11ege was estab11shed in 1964 and, through an affiliation

agreement w1th the Un1ver51ty of A]berta offers flrst year un1vers1ty

°

transfer programs prov1d1ng admission to ten facu1t1es and schoo]s and
l

second year programs for transfer to'five. . These’ and the add1t1ona1 pro-
[ Y

grams described in co]umn 4 of Tab]e 2 are offered on a term -session: ca]- 4

. ]

endar basis. | B - | - ' SRR
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Student services programs are well developed and inc]ude‘financia]
aid advisement, scholarships and'awards, job placement services andy = °
~housing;. A new residentia]‘comp]ex provides accommodations for single and
_married students. . o B |

Program developments proposed for the College include expansions‘oi
general and career programs in techno1ogy areas, the arts, community serv1ces
and home economics. Transfer arrangements may be extended to prov1de for

articulation with Technical Institutes and urban Co]leges Combined programs

" ~with other institutions have also been proposed

"Mount doyal Co]lege

In 1966, Mount Royal College, previously a private_church re]ated.insti—°
tution, became part of,the hlberta Colleges system'and in the same year,
entered into'an a%filiation agreement with theiUniversity.of Ca]gary. The
Coilege,otfers programs proyiding for-transfer after‘one year to nine Univer-

sity faculties and schools. TWo year transfer programs are available in five

" - areas. In addition to the programs described in column 5 of Tab]e 2, the

"~ College operates the 01d Sun campus at G]iechen, to meet the spec1f1c needs *
of “the é]ackfoot Indian Band Mount Royal Co]lege operates on a semester

_ /
system and offers Univer51ty transfer programs on a Spring- Summer ca1endar

beginning in Februaryland concluding in August.

~ A diversity-of student services are-provided including comprehensive
counselling and adviSement hea]th SerVices:and day care services; ‘Housing
accommodations are notiprov1ded o — o

" The College is expected to continue its development of a comprehen51ve :

post-secondary program 1nc1uding articulations with other non- univerSity insti-

tutions providing for student transfer and continuation of study

.

-



Medicine Hat College J

Med1c1ne Hat College is a mul ti-purpose 1nst}tut;on meet1ng the needs
-and career aspirations of students in the southeast area of the prov1nce
offering, through an aff1]1at1on agreement with the Un1ver51ty of Calgary,
fmrst and second year transfer Programs and, in add1t1on. one and two year
“Certificate" and "D1p1oma" programs in various career areas. Spec1f1c pro- '
gram 1nformat1on is prOV1ded 1n Tab]e 2. The College 0perates on a semester
system calendar. - | | | |

~ The usual student services are offered with the exception of student‘

housing. | ' |

. Future program plans 1nclude an expansion of career offerkpgs in such
areas as community seA>1ces, VOcat1ona1 and technical programs and continuing

education. Music and the fine and perform1ng arts may rece1ve greater atten-
tion and transfer programs may be arranged. w1th Techn1cal Inst1tutes and urban
Col]eges
Lethbr1dge Commun1ty College = | ': ' ,

More than 30 "Cert1f1cate" and "D1ploma" programs are offered through
- six d1v1s1ons and. schools at Lethbr1dge Commun1ty College The Co]]ege oper-

ates on ‘a semester system and offers a substant1a1 summer program

Student services at the Col]egé are wel]‘deve]oped and although residen-

~tial accommodat1ons are not’ present]y ava11ab1e, p]ann1ng 1s underway for a

comp]ex to provide for 200 students and to fac111tate the further deve]opment

L3

'of hosp1ta]1ty industry 1nstruct10na1 programs.

- A continued development of the Co]]ege s comprehen51ve program offer¥ng

29

-,

is ant1c1pated with the inclusion of first year transfer programs to Teéhnt-* ?¥'~

2 | [
P .
#

Tca] Inst1tutes in se]ected areas. S1m11ar deve10pments may-occur in Agriculs_

+

.
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tural Techno]og1es w1th 01ds College and 1n the Health -Services and A111ed

Careers area with Mount Royal College

~ Agritu]xuraT and'Vocational Colleges

Alberta s Advanced Educat1on sys

Vocational Co]]eges admin1stered by

. 1972 when- respons1b111ty for these po

was transferred to the Department of Advanced Educat1on

[4
tem 1nc1udes three Agr1cu1tura1 and >
the Department of Agr1cu1ture unt1l
gt secondary educat1onal inst1tut1ons

Fairview College,

\

,iVerm1llon Co]]ege and 01ds College offer academ1c and vocational programs

4w1th spec1a1t1es in those areas which

-1ndustr1es

Current program and enro

ized 1n Tab]e 4, ) .
With respect to the future. it has been redommended that 0lds. Col]ege

Jbe des1gnated a special purpose 1nst1

- grams. in agr1cu]tura1 technologles marketlng and management,

'ded role in agr1cultura1 extension

re]ate to agr1cu1ture and agr1cu1tura1

i

Iment information (1972/73) is ‘summar-

tut1on prov1d1ng further two-year pro-
with an; expan-

Fa1rv1ew and Vermilion Co]]eges can be

30

expected to cont1nue to offer programs - commensurate w1th regional eeds .
\\\\ - Tab.le s | ' 3,
Full-tine Enrolment at Agricultural and Vocational Colleges’
) " Fairview  Vermilion Olds
Program Area College College College
0) RS ) 1)) 14)

‘ Academ1cs & Upgrading - 4] 3 27
Agricultural & Technolog1§a1 44 12 341
Business & Adm1n1strat1on 16 15 45
Home Economics ‘ ‘ - 12 49 .
-Total Full-time oo 101 142 462 '
Source: ‘College reports. : %

Notes: 1. Enrolments as of January 31, -1973.°
-~ 2. Includes Sécretarial Arts. - T
3.

“Includes Fashion Merchand151ng

- s
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and ipstitutional capabilities while déveloping further articulating rela-
tionships with other non-university post-secondary institutions.

L]
.

-

' Technical Instltutes

Two Inst1tutes of Technology are lncluded in Alberta 'S complement of

post- secondary 1nst1tutions, the Northern Alberta Inst1tute of TechnolOgy,
. located ln Edmonton and the Southern Alberta Instltute of Techn%logy, loca-.
ted in Calgary Each offers a wide d1vers1ty of programs in 1ndustr1al
\trades and health. serv1ces technoloq1es, communications-arts, home economics,"
'bus1ness and administration, and serv1ce careers areas , Detail with'respect .
“to. program offer1ngs 1s summarlzed in. Table 5. Enrolments at the Northern.
Alberta Inst1tute of‘Technology in 1972/73 were 4, 088 full- t1me students in
yregular "day" programs and 4,694 in apprent1cesh1p fra1n1ng courses An
a estimated 100 students part1c1pated in correspondence programs and 11, 121
attended cont1nu1ng educat1on courses sponSored by the 1nst1tut1on " Southern
tAlben;a Inst1tute of Technology enrolments included 3 409 full- t1me students »
in.“day" programs 3 35l 1n apprent1cesh1p courses, 3,917 in correspondbnce |

courses and 8, 654 in cont1nu1ng educat1on Substant1al numbers-of students'

are sponsored by such agencies as ‘Canada’ Manpowér The Inst1tutes operate

: ot
) ,ﬁ

on a winter sess1on bas1s w1th new adm1351ons poss1ble to selected programs N
) : ' ' - -1 \SA
. _ ’ : ) . . '
A number of the regular "day" programs at the Technlcal Inst1tutes operate

- in January

on a quota bas1s as fac1l1t1es and resources perm1t and as demand for graduates
s man1fested Programs in this category are planned and operated w1th the
ass1stance of adv1sory committees composed of competent recogn1zed repre-
sentat1ves of the various. technolog1cal areas and potent1al employers These
comm1ttees adV1se the Inst1tutes with respect to program content, mon1tor o

outputs and the ma1ntenance of’qual1ty 1n keep)ng w1th the ne7ds of 1ndustry .

-~ . -
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Table §
Current Programs at Alberta Institutes of Technology
' and Length of Programs { -

y "

: = =
] b —
Program << | Program < <
: (1) ' ()3 4 ) . (2)(3)
-Art L. | S _ , Industrial & Technical * '
“Advertising Art -4 Aeronautical Eng., Tech. .3
~ Fine Art Painting : - 4 Air Cond. & Refrigeration 2 2-
Fine Art Sculpture -4 Aircraft Maintenance 2
General Crafts 4 Architectural Tech. -2 2
Pottery & Ceramics , 4 Aut?motive Sefvice ‘ 2
‘ . . . . A Building Construction = 2 .
~ Business Adm1n1§tratlon ~ Chemical Technology 2 7 .
o e ler Iraining . 1 " Civil Technolo 2
Business Administration 2 2 Commercial Sioey T
Food Services Mgnt. 2 ¢ ercial Signs, P
- omputer Technology, 2 2 d
Graphic Arts Mgnt. 2 . . ) . :
M . . Diesel Mechanics S
Hotel, Motel Mgnt, 2 D . . L _
% : . : rafting Technology -2 2
. Merchandising Admin. 2 2. : : »
“ Secretarial Science 5 o Electrical Technology 2 2
: o - Electronic Technology ~ 2 2
Communications . o Exploration Technology: .~ 2 - - o
-Broadcasting Tech. 2 ~ Forestry : ' 2 o
Journalism -~ -2 * Heavy Duty Equipment 2. .
Radio-T.V. Arts - - -2 2 “Industrial Eng. Tech. ‘ 3 |
- Community Services o , %:ggi:;’a] Pd. Tech. 2 ~
: , , entation J2 ,
- Library TechnoTogy 2 - . . .
Recreation Management 1 Materials Tech. . 2.
- : g > Machanical Tech. - . 65 :
. Health Services - .. Millwork & Carpentry 1
Dental Assistant - 71 .1 Office. Machines =~ T ey
" Dental Lab. Tech.. 2, - Petroleum Tech.. -~ - 2’
Dietary Svcs. Tech. 2 2 ,  Photographic Tech. - 2 .
‘Med. Lab. Tech. 2 2 . Plastics Technology 2. _
" Medical Records 2 1. " Power Engineering -2 . -
Medical Secretarial 1 - . Structural Tech. 24 .
. Respiratory Tech. . -2 2 ~Surveying Tech. = 22 v
... X-ray Technology 2 . Telecommunications 2 3 o
. 'Home Economics L - MWelding . Lx X .
" - Commerctal Baking 1 Apprenticeship . - el T
k;ggge;;;zlogg;;‘"g-.' _ g_ 2 .Techpi;al‘Praparatony X X :
Serying- . - " 33 . I T .
" Specialty Cooking = o1 ¢ ..
‘Note: 1. Figures in columns'2 and 3 indicate the length-of program |

g - .in years.,

~



“and employers in addition to providing information regarding demand fér
".qualified manpower in particular areas. A

Student services at the institutions include academic, personal, voca-
tional and financial counselling, health services, p]ao;ment services and
' student affairs advisement. Residentjaj accommodations are‘provided on
the S.AJT.T. campus..

Future program deveTopments at the Technical Institutes can be expec-
ted in areas re]atethorthe petroteum industry, transportation and commun-
fcations technology, the environment and resource development areas. Co-

o operat1ve program deve1opments and transfer of credit arrangements w1th

other post-secondary 1nstatut1ons are 11ke1y

: Alberta’Vocat1dha1 Gentres ¢
Ha '
‘ The Prov?nce, through the Department of Advanced Educat1on operates
five A]perta Vocat1ona] Centres offer1n%kprograms espec1a]1y des1gned for
adult Albesfans seeking educat1ona1 upgrad1ng, training and/or retra1n1ng
in vocat1ona1 and skidl areas 1n preparat1on for re-entry to the labour |
force Centres are located at Fort McMurray, Grouard, Lac La B1che,.

Edmonton, and Ca]gary, each cater1ng to the unique demands of the1r par-

ticular si uation. Students enter or are placed in- Vocat1ona1 Centre

Va

programs n. afvar1ety -of ways 1nc1ud1ng sponsorsh1p by Canada Manpower or
j?through prov1nc1a1 training programs, referral from the Departments of
dHea]th and Soc1a1 Development, Northern Affalrs Manpower and Labour or
federa] Ind1an Affairs or through other tra1n1ng and assistance programs
Although these Centres prog;deﬂ)hltlgi courses in programs whieh\may beb/S _i

cont1nued at other institutions, because of the shorter term nature of pro-

'grams they are not considered further in this study



s

!

A

Petroleum Industry Training Centre

The Alberta Petroleum Industry Training Centre offers,specific tech-
nology courses and programs if varying length preparing students fbr employ-
ment in the petro]eum industry. Because of_the vary1ng nature and length

of programs and courses, the A.P.I.T.C. has been exc]uded from the study.

~

- ment of Advanced Education. ~.

‘of the ]eadersh1p, serv1ce, and coord1nat1on necessary to ensure the eff1c—

<

Coordination and Governance

The institutions described in the foregoing may be divided'into'two

~ categqries: “those”whtch~are~administeredathfpugh boards of governors

——— -
——

& . —_ o
and those which are administered. and operated.directly by the Prowvince.

Universﬁties and Public Colleges fall into the former Category and Regional

Col]eges Technical Inst1tutes Vocational Centres and the Petroteum

Industry Centre into the latter. The board- adm1nwstered 1nst1tut1ons have

direct responsibility for resource acquisition, a]]ocat1on and p]ann1mg

and management functions. For the prov1nc1a11y-adm1n1stered 1nst1tut1ons,

cons1derab1e responsibility for- ‘these functions is carried\hi the Depart-

The Department of Advanced Education has as a bas1c purpose '‘proyision

ient deve]opment and funct1on1ng of an effective system of advanced educaa

tion responsive to the needs of all Albertans" 3 , : ,
MaJor functions of the Department 1nc?ude the following: _ |

° 1) to secure, al]ocate, and ensure the. eff1c1ent
' . . use of resources for the system o

7 -

3Department ‘of Advanced Education, "Reorgan1zat1on of the Department
of Advanced-Education”, an unpublished policy paper, approved by
the Execut}ve Counc11 of the Government of Alberta, January 1973.

- 34
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2) to identify and monitor needs and establish
system wide goals

-3) .to engage in short and long-range system level
p]ann1ng and policy development. -

'4) “to provide for program coord1nat1on and system
monitoring °

The performance of these and add1t1ona1 functions requ1res an eff1c1ent and
effect1ve system and methodo]ogy for monitoring and predicting. student frows,
for evaluating the effects of alternat1ve assumpt1ons and po]1c1es and for

_ forecast1ng enrolment demand. Such a capab1]1ty should, in addition, be -

of considerable benefit to_inst1tut1ons and to those-inyolved with resource
acquisition,-allpcation_and utilizat}on p]anning and decisien makingfat the '
institntional Tevel. '

-
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4 CHAPTER III

 THE PARTICIPATION APPROACH

T

A w1dely used ‘indicator of levels of enrolment in post secondary
1 LS
programs and 1nst1tut1ons is the ratio of full-time enrolment to a -
def1ned age group of . the populat1on Known as . the "part1c1pat1on rate",

the ratlo 1s commonly calculated by express1ng total full t1me enrolment

C o 1n programs . 1n a part1cular sector (1 e. un1vers1t1es commun1ty colleges, :

'technlcal 1nst1tutes, etc ) as a proportion of the numﬁEr of persons
aged 18 to 24 1n the population. Other rat1o systems used 1ndlude
. (1) undergraduate enrolment as a proport1on of the 18 to 21 age group
~and gradpate as a proportion of the 22 to’ ?4 group and (2) enrolments
in a partlcular age group as a proport1on of the population 1n the
,“same group Although the latter prov1des a more accurate index of
propens1tyato part1c1pate" in educat1onal programs its data requ1re-
ments ‘are more exten51ve than can usually be satisf1ed at a reg1onal
pr0v1nc1al _or national level _ N l{ ‘
‘An application of the part1c1pat1on approach to enrolment growth
patterns at the nat1onal level has been undertaken by Sheff1eld L

* Based on - populatlon‘proJect1ons and assumptions with respect to_future

~ . . ~

/"

]Edward R. Sheffleld Enrolment in Canadian . Universities ‘and :
Colleges to"1976/77, (Ottawa Assoc1at1on ‘of Universities and Colleges
of Canada, 1966) _ , . ,

0
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participation rates,-a forecast of undergraduate and gradtiate full-time
- and part-time enro]mentsiat‘Cana;;an universitiesfis repgyted.
vParticipation analysis has'been uSed‘extensive1y in post-secondary
‘ educational p]ann1ng in Alberta. Enrolment forecasts prepared'by‘staff
~of the Alberta Un1vers1ties Commission in the late 1960 S were based -on
the approach 2 Us1ng similar methodology, Chamchuk descr1bes reg1ona1
.part1c1pat1on in. post-secondary programs in the Fall of 1971.3
of popu]at1on parameters ith a part1cular focus on 1mp11cat1ons for the
Alberta post secondary, ‘Snrun1czrs1ty system deve]opment are a1so
o reported by Chamchuk. 4} In report1ng a master pl nnwng prOJect coord1n-
ated by the A]berta Col]eges Comm1SS1on, Bosett1 advocates the use of _
‘the part1c1pat1on approach in a normative sense 5 Given such factort
as populat1on comp051t10n, mobility and. growth and system pol1c1es for
the prov1s1on of post-secondary serv1ces and opportun1t1es,on a geo-'
graph1ca11y decentra11zed basis,. part1c1pat1on assumpt1ons are used to -
~ establish minimum enrolment obJect1ves wh1ch in t%rn are used to gu1de

program.p1ann1ng¢-vTh1svapproach is partacular]y attractjve.1n‘recogn1r

tion of the absence of complete data with,respeet.to client motivations;

' future-economjo/deve1opments,,manpbwer’deve]opment policies and other

A]berta Un1versmt1es Comm1ss1on, unpub11shed staff report on

enro]ment forecasts.
[

' 3N J. Chamchuk "Regionaf Partioipation in Post-Secondary Education
in A1berta Fall, 1971", unpublished‘repOrt of the Alberta Colleges.

4"

Popu1at1on Ana1yses Alberta and Regional Popula- -
“tion Parameters for Educat1ona1 Proaect1on and P]ann1ng, (Edmonton
Alberta Co]]eges Comm1ss1on, 1972) S

.
‘:,:*

.. 5R A. Bosett1, Master Plan #1 - The Alberta System of Post-Second—
ary Non—Un1vers1ty Educat1on, (Edmonton Alberta Colleges Commission, -

M

Ana]yses |
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factors 1nfluenc1ng the nature and extent of part1c1pat1on “Thé

-

: approach does not, however, obv1ate the ‘necessity of devel0p1ng a fore—

’lcast1ng and mon1t0r1ng capab1l1ty to enable 1nst1tut10ns and the coord~ ;

4

1nat1ng Department to recogn1ze ‘and respond to population dynamics, :

tdemand trends and student flows to assure respons1vbness of the system .

to the demands. of its constwtuents ' ygweff

#

This chapter reports an analys1s of h1stor1cal patterns of part1C1-' '

]patlon on a prov1nc1al -and sub-prov1nc1al bas1s sat1sfy1ng one of the

terms of reference for the study aqd, in a part1cular way, prov1d1ng a '

........................

PrOV1nc1al and Sub Prov1nc1al Populat1on _ .;»

A summary descr1pt10n of the Alberta populatlon by selected age

‘ group is prov1ded 1n Table 6 for the census years l961, l966 and l97l

For each age’ group, the area of educat1onal part1c1pat1on most closely

\

_related 1s 1dent1f1ed Over the. decade 1961 “to 1971 populat1on 1n the -

/
o

vflS to 24 age group 1ncreased by 60 percent wh1le total populat1on in.

1ncreased by 22 percent This age group is expected to continue t0'~u£;

n1ncrease, the rate of hncrease 1s-expected to decl1ne unt1l the early

‘,1380 s “when . an absolute decl1ne may be exper1enced

An analys1s of prov1nc1al populatlon by census d1v151on is pro-

vided in Table 7. The locat1on and extent of each census - d1V1s1on 1s

shown in F1gure 2. Although census’ d1v1s1Pns do -not have off1c1al names, -
-, they have been'added to.Figure 2 to fac1lltate the recogn1t1on and’ loca-
t1on of each The 18 to 24 components of census d1v1s1on populatwon are

" shown ‘in Table 8 Since ddda for 196l was not read1ly available in a

-, form p m1tt1ng~reaggregat1on on a census d1v1svon ba51s in the l8 to 24

o
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| ! Tabieré}'w_ | )
o : o Alberta Population‘by'SéIectedrAgvarOuﬁg.;
, //;' -~ .1961 to 1971 - Numerical and/Percentage Distributions
/- Age . Participation e R
Group -~ .- ‘Area . R 1961_ : '.\‘1966__ _ o al971
) - {2) . _3) _4) - {5)
(0-5  Early Education 213,200 . 210,464 . - 184,000
jo-17 Basic Education 317,744 - 368,303  431.400
~ 18-24 - Higher Education . 126,248 163,003 202,250
- 25-64  Further Education . 581,384 . - 617,423 . 691,475
65+ Further Education_* 93,278 .- 104,010 !18,750'
- Total* ~ . .- 1,331,944 1,263,203 - 1,627,875°
0-5_ .Early Education 0 184 113
1 25,2 . 26.5

1.1 12.4

-17 8
'18-24 . - Higher Education. 5"

6 . 4 82,2 - 425
0

0

25-64 - Further Education . . 4
65+ Further Education- -

Total = - 100.

- . 16
6-17.  Basic Education . 23,

- 9

3

R A B -
10000 l00.0°

Sodncef_ Statistics Canada (Dominion Bureau of Statistics)
-~ . Publications 92-543, 92-611 and 92-716

/

e N
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1,331,944 -100.0- 1,463,203

-100.0 1,627,875

.100.

ST _ -
. —_—
| . | ~ Table 7 N
"."Alberfa Pbpd]ation by Census,Division'; i961 to {971
CensuerfVis1o; - 1961 1966 . 1971
#. Namie . Total = % Total = % ‘Total % n
() {2). _(3) 4) ___ (5) 6) . -{7) 8)
1 Medicine Hat 39,140 © 2.9 38,858 2.7, 39,145, 2.3
2 befhbridgg. 83,306 6.3 82,719 5.7 ™ 86,620 5.3
3 Cardston 30,97 2.3 29,592 2.0 - 30,940 1.9
.4 Hanna Tas00 10 a2 1.0 12,990 0.8
5 brumhé]ler. ' "38,115 2.9 35,987 2.5 34,485 2.1 -
6 Calgary - 317,989 23.9 369;1492. 25.2 447,075 27.5
7 Waimwright 40,837 30 40,833 2.8 38,330 2.4
8 Red Deer | 76:533 5.7 . 83,912 5.7 85,635 & 5.3
9 Mountains fgg..éo,274 : 15 18,122 1.2 19,780 1.2
10 Camrose A_70;177.a--5,3}'; 7o;zi1~5v 4.8 | 65,535 4.0
1 Edmonton < 410,679‘< 30.8| 376,053 32-5 | 552,460  33.9
P12 Ft. McMurray 47,310 3.6 . 50,635 3.5 54,645 3.4
‘ﬂ'-13~/5£habascé7’ 45,431 'fq;4 - 44142 3.0 43,785 2.7
/,/(/%14'.Edson. o .19,282 1.4 20,431 1.4 21,665 . 1.3
" 15 Peace River | ‘76,888 5.8+ . 88,344 6.0 ° 94,760 5.8 |
0

- -

R eyrce: Statistics Canada ..
(T T ) .
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o Table 8
.-

ATberta 18-24 Population by Census Division - 1961 to 1971

Census Divisfon = 1961 1966 T an
# Name: - Total . 4 - Total % Total ¢

KL NRA N €) N () B € N (2 M ) W ()
1 Medicine Hat 3,282 2.6 3,912 2.4 4,135 2.1
2 letfibridge . 7,19 5.7 8,95 5.5 10,520 5.2
3 Cardston 2,651 2.1 3,07 1.9 3,410 1.7
4 Hamna S 1,1% 0.9 1,304 0.8 1,270 0.6
5 Drumheller ~ 3,030 2.4 3,586 _ 2.2 ; 3,50 1.8

. 6~f¢aigary, ‘ 30,931  24.5 ' 42,218 ~és.9ﬁ; 59,400 29.4

7 Wainwright |  3,409  2.7 3,912 2.4 3,795. 1.9
8 Red Deer . 7,827 6.2 9,201 5.7 9,505 4.7
9 Mountains 1,641 1.3 - 2,119 1.3 '2,555 1.3

10 Camrose o 6,312 . 5.0 6,520 4.0 5,905 2.9

1 Edmonton - ' 42,203 33.5 57,541 35.3 75,310 37.2

- 12 Ft.'MCMurray 4,080. 3.2- 4,890 3.0 5,510 2.7

13 Athabasca. 3,188 2.5 3,749 2.3 - 3,845 1.9
14 Edson 1,767 1.4 2,119 1.3 . 2,425 1.2

- 15 Peace River. 7,575 6.0 - 9,780 6.0 10,975 5.4

Total . 126,248 100.0 163,003 100.0 202,250 100.0

“Source: Estimated from Statistics Canada data.;',:rl

1

T
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cohort, these figures have been est1mated from 15 to 19 and 20 to 24

»

.age group data, An exam1nat10n of Table 8 w111 revea] that while tota]
18 to 24'popuiat1on has increased dramatically,’ in a number of census
divisions (numbers 4,5, 7, and 10 in part1cu1ar), abso]ute dec11nes
have been experienced. Inter-census division mob111ty 1s high in

" Alberta and the direction of m1grat1on is toward the_]arger urban‘centres

-

for this age group in particuylar.

Advanced Education Part1c1pat1on R . \
N\ o '

: :Full-time enro]ment‘in A]berta’Advanced Education institutions more

than tripled in the decade from 1961 to 1971, increast;q from 11,133~
full-time students in the 1961/62 academic year to 40,856 in 1971/72.
By.]973/74 a further 2,643 students were reported. A summary of enro]-
,‘ments, by.type of 1nst1tut1on is prov1ded in Table' 9. With the excep- a
t1on of those reported for Reg1ona1 C011eges for wh1ch Winter semester’
student counts are shown, the enro]ments descr1bed are . fu]] time Fa11
venrolments in each year N | R
A c%Mpar1son of the data 1n Tab]e 9 w1th the popu]at1on 1nformat1on
in Table 6 1nd1cates that post secondary educat1ona1 part1c1pat10n as
ref]ected by growth in enro]ments has more than kept pace with popu1at1on
. growth. Over the decade 1961 to 197] the 18 to 24 age aroup popu]at1on
_ increased by 60 percent wh11e tota] prov1nc1a1 nopu]at1on 1ncreased by
22 percent Enro]ments‘1n Advanced Educat1on subsystems 1ncreased by
350 percent in Un1vers1t1es, 525 ‘percent in Pub11c Co]leges 190 percent
in Regional Co]}eges and 420 percent 1n Techn1ca1 Institutes programs,
’for an overal} 1ncrease of more than 350- percents’ These 1ncreases are ;
expressed 1n terms of part1c1pat1on rates 1n Table 10.

! :
.

|
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Table 9 . - : ;'

Fhll-time Enrolments in Advanced Educé¢ion Iﬁsfitdtions
- . by Census Divisioni- 1961/62 to 1973/74 .

R Public'Co]Teges , - :
, Univer- University Diploma Regional Techncial-
- Year . sities Transfer & Other Cotleges .‘Institutes - Total

4D ESRAN -9 IS ) NSRS () B () BN (), 7)
1961762 8,25t 174 747 M3 - 1,618 11,1337
: 1962/63 ,~9,14§ - 188 - 703 "-'394 i 1,724 12,138
1%63/64 10,203 262 9 432 2401 1433
1964/65 11,921 475 1,287 . 497 2,816 16,9
1965/66 13,582 717 1,408 © 590 - 3,535 19,787
1966/67 15,597 798 1,541 550 N 4,169 22,655 .
1967/68 —-18,645,f v ‘;555 g 1,985,A_ 540 4,773 Lj 26,499,‘[
1968/69 22,976 781 2,05 667 = 5,820 32,308
1969/70 26,577 838 . . 2,424 671 . 5,765 36,275
970/71 28,991 . 1,152 . 2,946 646 6,265 40,000
1971/72 28,634 = 1,155 3,650 651 (6,757 40,856
197273 27,613 1,110« 4,475 705 7,535  41.438
1973/74 28,888 . 1,080 . 4,850 816 7,865 . 43,499

Source: Records of the Department of Advanced Eduéation, The Alberta
Colleges Commission, The Alberta Universities Commission and

.+ reports from institutions. , : \



5 L
3 / 1
_ TabTe-TO“ \
- . = fPartiéipatibﬁ ﬁatesT in Advanced Education.
T e Programs - 1961/62 to 1971772 ,
, B e | , A
o ‘Program area - 1961/62 1966/67 1971/72 §>
&) i (2]~ 3). @y
Universities 065 .09 ap
Public Colleges o '
- University Transfer .- .001 .005 - ..006 .
Diploma & Other - 006 . . .009 ., -018
Total Public Colleges 007 - lo1a 924
- Regional Colleges: " 003 003 . " .g03
| Technical Institutes « 013 . .02 - o33
| Total Rull-tine .oss .3 202

Notes: 1. Participation ratid calculated byudindinQ full-time
' ’enro]mentigy 18 to 24 age group population.«

. .45.

&(
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i}
It is evident that 1ncreas1ng populatitn is but a partfal ex$]ana- .

' t1on for ful] t1me enrolment 1ncrea§§s ‘in the 1961/62 to 1971/72 % r1od

-Dur1ng this decade and 1nto the Sevent1es, the expans1on and deve?op

: ment of the Advanced Educat1on system, and the Publwc Co]leqes s 3;

'system 1n part1cu1ar, has been gu1ded by a police of 1ncreas1ng t

i
aéEess1b1luty of programs and serv1ces to res1dents of the PrOV1n

~In part1cu1ar, attempts haVe been made to extend programs geographisally |

~ through the estab11shment of 1nst1tutaons outs1de of the major met

‘

politan centres of Ca]gary and Edmonton to provvde for an 1ncrease in

/
part1c1pat1on of those potent1a} cand1dates for post-secondary proqrams,

who, for one reason or another, cannot or do not w1sh to change th21r

' place of res1dence in order to attend. Although more\complete dati

. fthrough wh1ch progress~1n t

V_evaluated 1s not ava1]ab]e, the*sub-prov ela\\analyses summar1zed'fn

ach1evement of this obJect1ve might be

pat1on in fu]l time stud1es would appear to. be dependent upon ins‘ll

‘t1ona1 prox1m1ty Exceptlons to th1s genera11zat1on are in areas hhere

1ts use in eva]uat1ng the ach1evement of obJect1ves for th@ system, the,"

, apprqash may inform decisions reqard1pg 1nst1tut1ona1 or geograph1c

"at few locat1ons..

v

The ut111ty of the part1c1pat1on approach as an a1d to po]1cy

.p1ann1ng and ana]ys1s 1s 11]ustrated by the above But in add1t]on to

_;prvor1t1es for the locat1on and exten51on of serv1ces For example,»

| opportun1ty, Census DlV1SlonS 1 and 2 1n 1971/72 had- full- time part1c1- '

'valthough often assumed- to be the 1east wel] served 1n terms of’ proqram -

/"\\\\pation rates h1qher thaﬂwall other areas, 1nc1ud1nq ‘the urban centres
S . o ' , .

e

L

"_4programs are spec1a]1zed to the extent that opportun1t1es are avaxﬁ}ble" }';
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of Calgary and Edmonton. Further wh11e some 1nst1tut1ons, espec1a1]y
the Public Co]]eges, appear to draw students pr1mar11y from a more 1mmed—
iate geograph1c area, others (01ds Co]]ege, the Techn1ca1 Instltutes)
draw proport1onate1y from the entire Province.

s

The approach has two ser1ous 11m1tat1ons, however, as a prOJect1on
methodo]ogy F1rst, 1t; use is h1gh1y dependent upoh accurate forecasts :
of popu1at10n in a partlcularly mobyle age group. Second, it is diffi-
cult to re]ate changes in the part1c1pat1on parameters to short rin fluc-
fluctuatlons in enrolment patterns 1n both the secondary -system and the

' Advanced Education network Never-the- 1ess, it can become a va]uab]e
. aid to p]ann1ng, espec1a11y, in program areas where program capab111ty
'Vand facilities must be provided iin order to. tap latent demand In ,addi- ‘

tion, the part1c1pat1on approach| provides an 1ndependent meéans to eval- 45*

uate and va]1date proaect1ons der1ved by other means

49
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CHAPTER TV

“ANALYSIS OF THE'SYSTEM

Although educat1ona1 p]ann1nq is undertatentin suoport of numerous
E ob&ect1ves by far the most demanding set of problems is encountered 1n'
\the resource acquisition and a]]ocat10n areas. In each area, enro]ment
nformation, h1stor1ca1 present and future% for resource p]ann1ng, is
an 1mportant.need Two genera1 approaches may be taken to educat1ona1
development and some e]ements of each.are ref]ected in Alberta's system. -
Under a "manpower plann1nq" approach an attempt is made to 11m1t, o
. channe] and/or 1nduce enro]ments to ach13Ve nat10na1 pneylnc1a] or
sub- prov1nc1a] manpower obJect1ves Under an alternative "demand sat-"
1sfact1on" approach most‘pfann1ng act1v1t1es focusaon the removal of
. constralnts and barr1ers to part1c1pat1on and the deve]opment ef pro— ”‘
grams and fac111t1es to meet the public's fu]] aqgregate demand for
educat1ona1 serv1ces For 'a student f]ow model to be of ut111ty to '
'p1anners and dec1s1on makers at the program, 1nst1tut1ona1 or svstem
-‘1eve], it must account for the polic1es and variables assoc1ated w1th ¥
both or e1ther of these, approaches and prov1de a va11d representat1on '
of the rea] world system 1n terms of both structure and content. The.
ana1y51$ of ‘the - system presented 1n th1s chapter is d1rected at exoos-
1ng the real world varrables 1nvo]ved the1r inter- re]at1onsh1ps and
other factors which affect student enro]ment and flow processes
-For the purposes of th1s analys1s, ‘the term enrolment process w111
- be" used to denote the aqgregate movement of students 1nto throuoh andr

from programs and 1nst1tut10ns A model of thws process w111 be called



~an enrclment model At the heart of the enrolment mo
through wh1ch enro]ments are generated will be referr
sions process. The term student f]ow will be reserve
and mode1 describing the movement, over t1me, of stud

- among and from institutions in the?berta System.

The Admissions Process]" S : :

. B
~

del, the process
ed to-as the adm1s-
d for ‘the process

]

ents - to, through

Within the enrolment process, there ex%sts a Tinear sub- process

‘through whlch potent1a1 app?1cants are d1fferent1ated

genera] p0pu1at1on, 1nduced to app1y, are adm1tted to.

or program become attendeesvand therefore, enrolments.

» avisvrepresented‘conceptuaIIy in. Figure 3 as a linear p

. pools of students, generated at each stage from a pre
seen; as genera]ly decrqfswng from one stage to the ne
| At each stage in the process, spec1f1c po]1c1es
have the effect of 1ncrea51ng, constra1n1ng or. decrea
_ 1nvo1ved The mode] assumes the ex1stance of a.popul
generally appropr1ate to. post- secondary program parti
th1s popu]at1on poo], 1nd1v1duals of wh1ch may be in
;'or fhe non 1abour force comp]ement exc]uding educatio
Potent1al App]tcant pool is generated- The size and

.,pool 1s pr1mar1]y a funct1on of ‘the- nature Q{ the pr

—

]The conceptua11zat1on of th1s process and that
following section follows the. approach proposed by
Student Flow Models - A Review and: Conceptualization

from a more

an'1nst1tut10n

‘Such aiproc sS
rocess in which
vious pool, are
xt. .'

and act1v1t1es
s1ng the numbers
ation of an ‘age :
cipation.. Out- 6f
the labour force
nal. attendees, a
nature of th1s

ogram in re]at1on ,

descrlbed in the -

el]l -in C. CA,Lovel]
Preliminary .

- Edition (BouTlder, Colorado: National. entre for Hig
" 'Management Systems at western Interstate Comm15510n f
August 1971). } .

er Educat1on

or H1gher Educat1on,
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-

to the population. ApP]ications. in turn, are a function'of-the effecé
t1venes§‘of recru1tment and 1nformat1on programs emp]oyed to induce ?

app]icat1ons as ‘well as the size and nature of the Potent1a1 App11cant

o

s

'ool. Some proportion of app11cants are adm1tted as’ a funct1on of -

entrance and adm1ss1on policies 1nclud1ng such 11m1t1ng factogs as enrol- .

,J ment quotas wh1ch may ba based on fac1]1ties capac1ty or manpower demand |
factors The number of adm1tted students who actua?]y attend a program

- may depend upon the offer1ng of certa1n inducements such as scho]arsh1ps,

.student hou51ng, recreat1ona1 opportun1t1es or campus amen1t1es F1nan-

cial assistance to students fac111tates attendance as do fe11owsh1ps and

‘ass1stantsh1ps at a graduate level 1In add1t1on, since the Enro]m nt pool

'includes students in mult1-year programs. program structure and- progotion

‘pol1c1es are 1mportant factors Throughout the process, such character-

. {stics. of students in the system as sex, age, emp]oyment and educat1ona1 \

. status etc.; act as cond1t1on1ng var1ab1es.

~The Enro]ment Process S “' S }iv T

The conceptual schematic in F1gure 4 p]aces the Admiss1ons Process

in its 1arger system framework Here, the various cond1tlons under

.attendance Othen.Inst1tut1on a

wh1ch a student can enter or re-enter an. 1nst1tut1on or prograM'are ’

: _d1st1ngu1shed and var1ous pre-entrance states, 1nc1ud1ng High School

ndance. and Genera] Popu]ation (not -

"part1c1pat1ng in educat1ona1 pro rams) are defined. The Genera] Popu- s ;

1at1on state, 1n part1cu1ar,'may be sub-def1ned to recogn1ze Labour
Force part1c1pat1on, Emp]oyea and Unemp]oyed and Non‘Labour Force

Populat1on as- entry states In add1t1on, a- geographlc or1g1n d15t1nc- o

tion may be made, such as 1n-prov1nce/out-of—prov1nce or c]ass1f1cat1pn

I &

}. by census d1v151on depend1ng upon the nature of - adm1ss1ons po11c1es'

e

K

~

-
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: necessary to conceptua]1ze the student flow process at the System 1eve1 —

-5

; ‘ .
involved. Furthel and for ana]yt1ca1 purpOSes, 1t may be usefu] to

sub-define General Populat1on on a spec1f1c year of age or an age group '
ba51s to provide for the kinds ‘of analyS1s suggested in Chapter IIT to _
have an 1mpact on a spec1f1c formu]at1on of a mode] | -

- A component of the conceptua] model dep1cted 1n Flgure 4 requ1res
a spec1a1 e]aboratlon W1th1n the 1nput—output processes thvo]ved in

the movement of students to and from a state of part1c1pat1on, the .
P

_progression of students through var1ous 1evels ?f a program and between

alternative f1e1ds of study can be espec1al]y complex F1gure 5 is a-

_schematlc representat1on of Such movements w1th1n an hypothet1ca] '

1nst1tut1on hav1ng three three—year programs Further e]aborat1on

* from the perspect1ve of a single program and year 1s prov1ded 1h F1gure

. 6;' Spec1f1c sources and s1nks are 1dent1?1ed and poss1b]e flows to and

from var1ous programs are recognlzed

Taken together, the/processes descrIbed thus far represent -the

mOVements of students to, through and from a typ1ca1 post—secondary :

-1nst1tut1on 1n the Provtnce

yThe Student Flow Process . - _ : A

,gtzjwas previoUsTy stated that the term student flow wou]d be

reserved for the processes through wh1ch students enter, move among

’and depart from the Alberta System of Advanced Educatlon institutions

and programs , G1ven ‘the. 1nst1tut1ona1 enrolment processes, it is

Here, it must be recogn1zed that the Advanced Educat1on system is'in -

rea}}ty/a sub component of a larger’ SFt of 1nterre1ated processes .

From the student f]ow perspect1ve, a post-secondary educat1on syst‘eqy/"<3 f:
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populat1on dynamics w1th Basic (Primary and Secondary) educat1on

,subd1v1ded 1nto labour force (emp]oyed and unemp]oyed) and. non- labour

is 1nterre]at1’ with. 1mm1grat1on and emm1gration processes, with . -

systems, and wwth dynamic processes in the. Jurlsd1ct1on populat1on base
and the- Iabour force Figdre 7 is a general schemat1c representat1on
of a Student Flow process, Spec1fy1ng these 1nter-re1atlonsh1ps

The conceptua11zat1on described in Figure 7 views the Student
F]ow system as ah 1nterre]ated set of mutua]ly exc]us1ve parts (states),

which. 1nc1udes the various grade levels of pr1mary and secondary educa— f

’ t1on, non part1c1pat1ng (1n educat1ona1 programs) pr0v1nc1a1 popu]at1on '

-~

force components and the post- secondary system The comp]ex1ty of the;i )

latter was descr1bed 1n Chapter II. An e]aborat10n of th1s system din -

F1gure 8 provides 1nformat1on regarding pr1mary f]ows of students 1nter-;

-

nal to post- secondary educatlon o o . e

The quest1on of re]atlonsh1ps between educat1ona1 part1c1pat1on and

rattendance and economic cond1t1ons, e1ther the genera] state of—the

economy or supp]y/demand cond1t1ons 1n the labour market, has. not been N

- spec1f1ca11y addressed in the above conceptua11zat10m of a Student F]ow ‘

4

) :.process or the preceed1ng ana]ySIS of. a subSumed Adm1§s1ons and Enrol-.

K ment Processes In the F]ow analys1s, s1ngée "catch a%ﬂ"‘states are.

used: to represent a number of poss1b]e s 5 not deflned explicitly.

>

‘The, structure descr1bed is genera] en5ugh that these "catch~a11“ states

4

'can be,subd1v1ded to perm1t the recogn1t1on of 1nterdependenc1es between

1nterna? flow var1ab1es and externa] econom1cgbr other variables. :For‘:

'1nstance, Labour Force states can be subd1v1ded in- such a way as to

'descr1be various tategor1es of manpoWer utt]wzat1on and’ these matched | L

with varlous post secondary program categorles ' Thus,‘1nformat1on"
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o ! ..
regard1ng the relatwnsh]p of supply and demarid concﬁtlons in a part1c-

ular occupatwna] &ategory to student flows can be e1ther made available
in an ana’tyt1ca] sense or brought to bear if a formulated mode] 1s to"

be used in a smu]ﬁ%'!/e or predictive fashwn o '_; g
W - ' .. -
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Thé pruna%purpose behind the development nf a Student Flow
‘ oy
, Model for ¥ sysfem of post secondary qutattoh 1s the a1d1ng of edu- B

v

th
?”{ . qat1ona1 p1anners 1n formuTat1ng and :7a1uat1ng alternative p011c1es N
7 "-

‘e and courses of action and mak1ng resource a11ocat10n and ut111zat1on

dec1swons at program, 1nst1tutiona1 ahd system ]eve]s A]though'the,

- obJects of the study b§1ng reported id not 1nc1ude the bui]dind and -

test1ng of,spec1f1c.mode1, u1t1mate1 » any model deve]oped will requ1re
2 4 o4

eva]uat1on on' the bas1s of both va] d1ty and pract1cab111ty ‘The terms A
| . of referehce of this. study, however, d1d ihclude an evaluat1on ofgthe
"state of the art" and an analys1s of ‘the A’beyta system fﬁb]ud1ng
\recommendat1ons regard1ng ‘the kin of appropr1ate mode] or%et of T ”fg"
techanues wh1ch shou]d bejgon51dered Before descr1b1ng a qenera] -
approagh, 1t would appear Jggtul ito dgfcrmb_ tertain- cr1tgr1a the for-

* /
o mulation t8 be suggested or a]ternat1ve ] Is,‘may be,eva]uated.

T
~ ) . L

s

Evatuatlng a Mode]

P o, : o s _ L
? Thd. prob'lem 05’ evaluatmg a mode1 of the nature bemg gontemplated, . E Qf;
L fd; the A]berta system focusgs on the assessment of both the va11d1ty : :?f;b*:'
/ ;'1 and the pragx1cab111ty of any part1cuﬁar formu]at1on | .he va11d1tv of “ ; . ‘?(
/ﬁ"' a model may be assessed through -an app]1cat1on o? the fo110w1ng tests g
) 1) Content va11d1ty Conient eva]uat1on involves the subaectl' "
o eyg]uation of whether 2r~*“:neCQ§53rV and suff1c1ent compf ’
'@gt'ﬁ& ‘ » ents of the real’ wqr]d syste£ be1ng mode]ed have o;:h.groev:h o o

R %1ded for in the formulation.



- 2) Construct vaTidity A’ model of any real woer system wlli
L

'cnormally 1nc]ude some express1ons of re]at1onsh1p between .

1nterdependent variables whrch represent reTat1onsh1ps in ',_‘,',lg.

L3 -

| the real: system whose nature is unkown but whose effects
are measurabTe Construct evalmation 1nvoTves an assess-
ment of the reTat1ve ut1T1tv of 1ncTud1ng any part1\PTar

} repnq!rntat1ve reTat1onsh1p as opposed to an alternatn:gB

3) Concurrent validity. The concurrent vaT1d1ty of a modp] e

SO
is the degree tg Jh1ch the behav1our of the modeT is
similar to the-behaviour of tHe system being modeled.

.4)5 Pred1ct1ve va11d1tv ~The pred1c ve validity of a modeT

' can be assessed by comparing e@‘ s or outcomes gred1cted
' by the modeT with occurrences in the real sy?tem‘belng

mode]ed correspondence is “a measure %?‘prethctwe val- .
i ; . . . - .- ) ~
- ddity. o S S
) . v Y - ," ‘» a oL
The pract1cab1T1ty of a part1cuTar-formu1at1on can be evaT- v

o

uated on tw0'bases o I

~ :(1) tcomMUnicabiTity The time and effort 1nvoTved in iu11d1ng

{‘a sop 1st1cated modeT for s1muTat1ve and pred1ct1ve purposes
1s US aTTy warranted only 1f the product has a h1gh probab—f

;F«111ty of be1nq used and vaTued by dec1S1on makers Accep-

fttande by. the nonetechn1ca1 poT1cy and dec1s1on-maker is

oS =h1gh1y dependent upon the user . havwng a cTear understand1ng"

1




'such quant1ty and/or comp]gx1ty that the user has ]1tt1e chance - ;
of gaining an understandlng of even the 1mportant var1ab?es 1n

'-the system and thetr 1nﬁ r-relations.

2) Data requ1rements and ava11ab111ty A s1gn1f1cant limitity!

-factor in the development of a model .is the avai]abi]ityiof‘his- "g?;yé;gﬂ
‘ X R '~,~“:\.:'

"--tor1cal and current/data I addition, the Drob]Pmse_‘sQGJa{edar*—’

with gather1ng data and ma1nta1n1ng a data base are form1dab1e

) Further, costs assoc1ated with runn1ng the mode] and process1ng
1nput and output data become -a s1gn1f1c:ht cbns1deratld.?as the '

_ size and comp]ex1ty of the formu]at1on is 1ncreased NH!"!]]
factors are cons1dered, jt may be advantageous to make a trade—
off of marg1na] decreases in prec1s1on and/or pred1ct1ve val1d—

| ity for 1ncreased adaptab111ty with respect to both data ava1]-
ab111ty and portab111ty Opt]MaJIy, the versat111ty of a mode]
prov1d+n§ for the utilization of data at a more deﬁa17ed 1eve?

~in an 1nst1tut1ona1 app]1cat10n and w1th m1n1mum adaptatlon,,

+

. more aggregated data 1p a system-levelBapp11cat1on, may, ‘te )
extreme]y de51reab1e v @ ;f '

_‘The genera] formu]at1on to be descr1bed has been se]ected .qn ‘the

' el
: bas1s, primarily,. of its pract1cab1]1ty, In the sect1ons wh1ch fo]]ow,

a mathemat1ca1 formu]at1on will be Proposed, "the problem o? parameter

jest1mat1on discussed, and data requiréments and availability exam1ned

e Coa
’

.,. . " . ! L Co ;. \':

,~-.. . . .’ | . | . ‘ v » ), v . /‘.
'A-Mathematica] Mode% . o - g T ? s

. Of the various approaches to formu]at1ng student f]ow and’ enro]*'{

-'.ment forecast1nq mode]s, those draw1ng unon the mathemat1ca1 struﬁ&hre

"iof the Markov; Process appear to be the mosf popular In the c]asswca]

-
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Markov Process s1tuat10n subJects w1th1n a popu]atvon are d1str1b—
uted into a set of mutua]ly e clus1ve categor1es or "states" A
%%?5 ha. )

stochastic matrix of transita' probab111t1es is employed to represerft

flows “from a contr1but1ng state vector to an accept1ng state vector
The. ba51c assumpt1on under]ylng the Process- is that trans1t1ons from

any state to -another, depend on]y unon the present status of the Sys= _ ~

“

Foe
. tem and are 1ndependent of the past Thus a d1screte t1me system can.

4

: be character1zed by ‘the matrix set of probab1]1t1es one. for each of - fl,

the . trans1t1ons from a present state to a. poss1b1e state at a next

&

p01nt g: t1me ‘An add1t1ona1 assumpt1on 1s made with respect to the

-stat1onar1ty of ‘the process; that 15, that there exists ‘a c0n9tgnt ;
(1ndependent of time) matr1x of transition probab1]1t1es for the popu-
latwon of 1nterest U | LRI B . ~,.' o ’

' 4 Markov models can be 1nc1uded in the c]ass of 11near probab111ty

3 mode]s Injsuch models a]thougbfrat1os are. used to represent the

sexpected proport1on of subJects in a popu]atlon who move from oné‘gtate

£ '*Zﬁ’#ather durmg a given time 1nterva1 the genera] approach .need not

L}f

ral T

T

. e J A. Creager “Use of Emp1r1ca1 Trans1t1on Matr1ces in Educat1ona]

1nyo]ve satls;hfﬂgkgssumpt1ons so obv1ous1y restr1ct1ve as. those 1nvo]-
’V,‘E’{‘i‘h fhe cTa‘ss1ca\l" q:mpv modef Creager2 notes that re1ax1ng th’

requ1rements for a.- c]a551éa1!ﬁarkov Process prov1des greater f]ex1b11-,:
ﬂilty aﬁ& rea11sm 1n repﬁesent1ng the educat1ona1 process In th1s wax, |

“F model based upon the trans:t;on matrix aEbroach can prov1de an eff1c- '

1ent sol: E1on to the probTem of swmu]at1ng and prOJect1ng student f1ohs—a

k3
ﬁ,r . ‘_ ) ) ‘_
o ﬁﬁ . e

-

R 'y
‘ ]Further descrlot1on and eﬂ&borat1on of the Markov Process may be
fonrnd in J G. Kemmeny, F1mte Markov Chams, (Toronto Van Nos., ]969) .
& .

‘Research". Paper presented at.American Educat1ona1 Research Assoc1at1on
Annua] Meet1n%§ M1nneapo]1s, M]nnesota March, 1970. .

]
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and numbers, providing. %eat the educational. system can be descr1bed 1n

terms of the necessary mutually exclusvve states at an. appropr1ate level

’

" of d&ta11 " Such a "Markov—type" approach w1llabe used as.a po1nt of 'j;
departure. o _ { | | N o
" Givén the conceptua]12at1ons of admlss1ons, ehro]ment and flow
"processes descr1bed in Chapter 4, enro]ments 1n A]berta Advanced Educa-
;t1on programs at any p01nt in t1me can be- v1ewed as a d1str1but1on of

'students among varlous mutual;_y excluswe stat&ach repreSentmg a

*fleve] or ‘year of a part1cu1ar prograﬁ (or progwah area) at a part1cu1arn£i

o T

1nst1tut1on Ident1fy1ng n categor1es of student dlstr1but1qn andl j‘\;;f

e permlttlng each td have a trI#arIate class1f1cat1on (level program and

1nst1tutlon) the distr1but1on‘of students 1n the system at time t,

i' »where “t" may refer to a term, semester or year, may be represented_by:

o | s(t) = Es](t), sz(t), cees s (t)J'
where S. (t) represents ‘the number of students in'state 1 at t1me t

If‘ﬁ:ﬁ(t) is def1ned to represent the proportlon of students in
. the j th state at, time (t-l) who:are 1n*the i th state at t1me t, then

4

v

“ann xn matrlx SN T

op(h) =g mJ ;_1'=1,.._.,n,3-1 o

can be used to descr1be f]ows among states for those students who are g ’

in the system dur1ng (t 1) and t. Slnce tran51t1ons to any given

' state are 1mposs1b1e from certa1n other states many of. the e]ements of

¥

\
e

P(t) w111 be zero.

_ The numbers and. d1$tr1but1ons of entrants to the system from the

- var1ous sources of. new entrants (or re-entrants) 1dent1f1ed 1n Chapter .

v are a funct1on of adm1SS1ons processes.  If n(t) IS def1ned to i-

66



, P A o : L l '
represent the number of‘Students-arriving at time t and a(t) =
[a (t),';;., a (t)]' is def1ned as.a d1str1but1on vector for entrants’

where a; (t) is the proport1on enter1ng state 1,.then an entry vector

?an be represented by o . m : T
| awat), . v T
o To permf? the mode] to regognt;g entrants on a sourogﬁspec1f1o bas1s,
o . the entry vector can be: m 1ed to: “%';'&§: ’ T
| e(t) = At) n(t).  © .
_where, g}ven m sources, [ -‘;> ) i'“ ‘ :‘ - 3

’{t ‘ ' : n(t) = [n (t), eoes N (t)]'

B d

- and n (t) represents the number of entrants from source i at t1me (t);

- ﬁf R (O (t)], : i4= 1, sy § = 1, m

1 and a (t) represents the proport1on of entrants from source Jj who

enper state i = SR A o j‘, n}f'
Gwven -the above, f]ows of'students to _and througn,$9r1ous pro- i

grams and. 1nst1tut1ons can be represented by the. d1fference equat1on', . 3§r
- S(t) P(t) S(t-l) + e(t) '

Th1s bas1c equat1on may be extended to h1gher order- to prOV1de for - '; \

5;edqét1on of f]ows 1nto future t1me per1ods
| o -“(t+m) SIr P(t+k)s(t 1) + 11 P(t+k)e(t)
k 0 k 1

' Tk 11 P(t+k)e(t+l) P +‘g;(t+m)'- |
F\\*\\\Iﬁe matrix PFOdUC' IT. P(t+k) is- a flow descr1ptor for.a time span of -cf g
N S k:,-l ; -
‘9 . ) R o b ‘ e
. m = 1 + 'sn per1ods If the pattern of f]ows 1s stable over ttme. e
) thjy/P(t) P fo\\aﬂl\ii\\ﬁe matrix product becomes P - 1‘+ 17 L ,'Li: L

LT T

g,




,J-j%¢f';method of estimation and/or pred1ct1on w111 ‘be requ1red Depend1ng ‘ A{%-Aﬁ

. . L.
. v [ ’.:":"
zm‘l.»' . .
Parameter Estimation N _ ‘
. “ &
- Four maJor 1nputs are requ1red to support the flow model deScr1bed T
abovea"' - o " , SR | ' (:>

~

(1) -the . number of students in var1ous states of the

” system 1n the f1rst time per1od being mode]ed (s)

(2) the number of entrants 1n each time per1od :

| e c]ass1f1ed by soqrce (n) |

- Lbirfgff the proport1ons ofvcont1nuing students moving

X o successiueiprogram 1evels, remaining at current Cwm
ie 1eve1s and sw1tch1ng to other programs or leve]s, , "§€$f

. - w1th1n and among 1nst1tut1ons (P) | . T

) (4)‘.the proport1ons of new entrants ;o1ng to each

"

’1nst1tut1on prdgﬁgm -Tevel comb1nat1on (A) _ _|/
- The dlstr1but1on of students among var1ous system states, S, is B
;1n1t1a]1y determlned from currant (f1rst t1me Jer1od) data. Once the |
"ﬂumodel is 1n1t1a11zed this data 1s a product of successive 1terat1ons, ~
-'requ1r1ng no spec1a1 est1mat1on | |
~ Numbers of new entrants, -or re- entrants, c1a551f1ed by source

popu1at10n, must be 1nput to the mode] for each 1terat1on or tlme

' 5per1od Entrants from eaéh\sourdﬁvyre represented by an element of n.

'These sources may 1nc]ude such potent1a] entrant poo1s as Grade XII
'populat1on, Labour Force, re51dua1 Prov1n1ca1 populat1on, Imm19rat1on -
etc ,<and further sub- class1f1cat10n on a geogra5h1c or age spec1f1c

'bas1s may be desirable For each source recogn1zed an appropr1ate

A

"

".:ft {upon methodo]og1es chosen, progect1ons of solrce popu]at1ons may or.

"',"",‘ - . . T ; . Ko
A R Lﬂ S - . a7 A



The matrices P-and A are 51m1lar in that each 1nc1udes as elements 7
thé’proport1ons of students in various system states and sources who
move to other states in succe551ve time periods. Wh11e prec1se deteé::
‘mination of each requires 1nd1v1dua11zed student record data, it should
. be poss1b1e to arrive at'reasonable estlmateS'us1ng aggregate h1stor—
ﬂ;i1ca1 data or to conduct analyses on the bas1s of carefu]ly selected
- samp]e data from 1nst1tut1ona1 records \ ' ’

“ A number of methods and techn1ques for est1mat1ng appropr1ate
é "values to p]ace in'P.and A on\1n n are ava11ab1e The more common
"il' ‘of these 1nc1ude linear and non- 11nea?/Teast squares, exponent1a1

smooth1ng ana]ys1s of h1stor1ca] mean,. last year's rat1o or level and

' conJecture re]at1ve effect1veness of any procedure depends, in qy
) : .

69

\ .
part, on the purpose to wh1ch the larger estwmat1on or proaect1on effort ‘

Lo

,’1s be1ng d1rected and at the same t1me, on how far 1nto the’ future

®

proaect1ons are be1ng made. Near-time estimates may safely be made.
" us1ng means ana]ys1s or smooth1ng, whereas ]onger range ana1y51s may

¢all for techn1ques wh1ch recognlze cyc11c or trend factors and 1nter—

) S actions with externa] var1ab1es
_ Sens1t1v1ty test1ng of the total model 1s stnong]y recommended

C}

L 'Caut1on shou]d be taken that over- soph1st1cat10n of est1mat10n proce—ﬂx,

bdures does not 1et the: estlmatlon prob]em dominate the modeling effort:t‘

-

' Us1ng a comb1nat1on or a var1ety of procedures or techn1ques to 1nform -

a conJectura] approach may, on ba]ance, prove to be as effect1ve a

“y

Kia
#

o procedure, as any.
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*Impacting'Variab]es-'

: Three categor1es of var1ab1es hav1ng SOme 1nf1uence on student
dec1s1ons or a d1reg§ or 1nd1rect effect on patterns of flow through
an educat1ona1 system may be def1ned

(1) Student character1st1cs var1ab1es .
| (2) System/1nst1tut1on control var1ab1es

' (3) Exogenous var1ables §
A 115t of examp]es of each is prov1ded in Tab]e 13.. StJﬁZnt charac-.

ter1st1cs are the attr1butes that the student br1ngs to the system,

7
attrabutes which have some 1mpact on ' 'the manner in wh1ch he enters and

moves through the!system Contro] var1ab1es are those over wh1ch the

system or 1nst1tut1on have a degree dga%nfluence It is 1n th1s area

rthat the model can have a ut111ty 1n addreSS1ng certa1n p1ann1ng

-

questlons that der1ve from proposed changes. F1na11y, exogenous -

{~inf1uences are thos?.condtt1on1ng factors outs1de the system wh1ch may -

;1nf1uence student dec151ons or. fac111tate dec1s1on-mak1ng

"As a ﬁ1rst step towards adaptrng the formu]at1on proposed to .

'recogn1ze the effects of’1mpact1ng variables, it can be shown that the K

'--model 1mp11c1t1y recogn1zes dgpartures from the sys‘em Recal]1ng that

the re]at1on

s(t) ' P(t)s(t 1) +e(t) '-"'*’f.j?f :

,represents the flow of. student popu]at1on and that P(t) repri%Ents

student trans1t1ons, then . -

| 'ip <t) o ;
. represents the tota] proport1on of . students in state J at t1me (t ])
who are in state iat 't, and e R . '.5: .

Ao o1
SR SYIRL S

70-
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Impacting Variables

" Table 13 £

‘System Control o - - 'Exogenous

Permanent residence

- Marital status =
Parental -occupatiop .
- Parental education.

Previous education

‘Admission status -~

Program stafus -
Financial aid

_Employment “status "

Previous -occupation

Hous1ng status ",L=,

" Quotaisystems & o
-Financial aid structure
‘Housing structure

- Promotion policies .
- Graduation requirements

Social’ var1ab1es

Major/Field requirements { :m- L “y,

AR

Student © - v

Characteristics - _ Variables o .. Variables
T Gl 3 NSRS )

Sex %?‘; , Program structure " Economic 1ndicéto}s =

Age’ " Feeitructyre B . Employment- . .

C}t1zensh1p " . Recrui tmen polictes opportunity costs,

Inmigration status’ - Infojr at1on¢%ystems _ ipLabour force ,

Geographic %rigin Admissions policies . ™ -‘characteristics

o



vv ez .

represents the proport1on ‘who leave,prwor to t1me t.
f Def1n1ng D(t) as annxn matr1x whose d1agona1 e]ements are

L dj(t) = [ -i pu(t)::

-

then a vector of depart1ng students can be represented by
d(t) = D(t)s(t-1). .

4
Th1s k1nd of formulat1on may be used. to ref]ect the 1mportance of -

part1cu1ar 1mpact1ng variables where the effect of the var1ab1e is to :

v

E 1nduce">attendance.' .' : : : S ,I Ny o Ly
Let ““ LG ' ) B ;‘ | | ' | ——‘?r
- /" S L(t)=[~knj 0o-0 . 0 |
“ o 0‘; £22 0 .. 0
o T 0 0 - .
. . B C . N i e .nn:

—

reprigent the proport1on of students th would leave (wou]d not enter)
thé system‘were 1t’not for such 1nducement as f1nanc1a1 a1d student

hou51ng, etc. Assum1ng thai.t(t) is determ1nab1e, the flow equatxon

| becow. e 0‘ | .— ‘. - . v - . ' l-v_
| s(t) P(t)s(t-y +e(t) L(t)s(t ') I

e v Another approach may be taken to increase the od%l 's sens1t1V1ty

aga

o~ to certa1n 1mpact1ng var1ab1es, 1n pgrttcular, those var1ab1es wh1Ch

o affect the behav1oura1 dec1s1ons represented by the atr1ces P and A,,

””';_ v ifor examp]e, such student charactertst1cs as sex, age; mar1ta1 status,.'

. o\

e pafenta] educat1on and/or occupat1on or’ such exogenous 1nfv
,.ﬁi,employment opportun1ty costs, econom1c 1nd1cators etc.
o are thought of as represent1ng the free-f1ow behav1our“of;

- "th -
. for wh1ch no contr01 or Tmpact variable have been 1dent1f1ed,lthen the
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o o,

s(t) P (t)s (t 1) + P (t)s (t 1)

T merylusen ¢ '°+P (t)s (t-1).,
C T e A + A (t)_,((t) | -
o A, (t)ny(t) + .. + A, (t)n (t) - - \

where P, (t) and A, (t), i=1,2, .05 n, represent the effects of P

4$f9] or.1nducbment through 1mpact1ng var1ab1es - N c

R . ' - :
el o . A

~v’"4‘)‘ - v
Rt a

”Data Requ1rements . C o=

s In prev1ous sect1ons the basic mathemat1ca1 structure of a
‘(student flow model has been descr1bed _1In add1t1on, a number of

';opt1ons or var1at1ons have been d1scuSsed. Depending upon the spec1f1c o

~ combindtion of ternat1ves chosen for 1mp1ementat1on, data requ1re-

'_men'tsf a | tens1ve or modest thle the ma1ntenanFe of a data base

.18 essent1a1 to support1ng a student flow mode1 certa1n parameters. of‘i

 the modeT can be estimated through 1ndependent stud1es, thus reducing _{"_._‘

the amounts of data wh1ch w111 requ1re ma1ntenance on,an 1nd1v1dua11zed
L . R

c .

3 record bas1s AR . [',

Data requ1rements for the kind of approaches proposéﬁ here are
> \

5summar1zed 1n Table. 14 Spec1f1c data e1ements have been categor1zed

as essent1a1 or des1rab1e and comments W1th respect to e]emen!b are .

prov1ded ~

. . . . . ° N . % Y . L ia\ ; - 2 )
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’ Studemt-rel ated:

-, Immigration status

- Father's occupation

. Program/Field

. Employment status =

TaprTe 14

L.

Data Requi réments' :

‘ " Importance
Data. Elememt

Desieb]e a D

Essential = E -

Comments

) {2)

‘Student ID .
Social insurance number :
Sex

Birth date

Gitizenship:

o,
e
"

v.

-Geographic origin

Marital status ‘

Housing status ¢

Highest educational a?:tainment
Mother' %occupation

oom

-t

O owoom

‘Mother's education TNk
Father's edgcation .
Previous eqGEdtion:
Institutioms
Program/Field - vl
Departure status - - R
Departure date C " '
Financial aid . -
Previous occupation. "
‘Current education: -

. Admission 'date
Entry. level Vo

JmModmmommo oooo

Admission status

" Current Tevel =
LCurrent program: -
Financial aid

Termi nati on s tatus

* Insti tuti dn-related

- Quotasystems = | . .
 Promotion policies =~ . »

" Housing .structure-

Exogenous data: -

Program ‘structure

Fee structure - S
Financial aid structure o
-Admissions policies -

e

Major/Field requirements '

v

Tooommoom,

-Graduation requi rement;s

!
&

:

mgh-schoo] enrolnent; J
* Labour force statistics | g
Population proaectmns -
Ecopomic indicatory.”

Employment opportum ty costsﬁ

" Social variables e ‘

oocomom |

gocoom
Q

e
'“-; R

'(3)' :

System-level preferred

i
v o

s ew

/

or Permanent hme
address. - -

.

independ_ent survey

may be obta1 ¢ i
of admissiol %o cur
institution.. sue- o

separate blocks. s@ug,d;é

obtained xedc
e?iénce N

Ly

'W;“ :

..‘(

may be obtained through W
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'fd, flow re]ated aspects of-the“Prov1nc1a1 system of advanced educat1on and

&‘,,.
&

.{

- e . .

. . . i 3 .

LI - . ol - v . “
[ . @

nThe bas1c purpose of th1s study was to rev1ew enro]ment and s@ndent

.\1.'
>

Lo

. t{ assess the feas1b111ty of app]y1ng student f]ow mode11ng techn1ques

t ass1st bath pohty eva]uatmn and e‘hro]ment for'ecas“tmg o {

. 7_ The® study 1nc1uded an‘extenstte survey Bf the system, cenddcted :”f{z

through pergpnal 1nterv1ews.w1th sen1or 1nsttfutfonal. _
oﬁdvnat1ng agency personne] Th1s survey not only prov1'ed data W1th
p¢ ‘respect to the structure‘o;‘the systemfandjpermnttedqan assessment of
”,ut also afforded the author an opportun1¢y o

pract1ces and capab1]1t1es

t0‘ga1n 1ns1ght 1nto tap uses o wh1ch enrplment forecast and student -

h

f]ow data is put and the 1mportance of such’ 1‘.brmat1on

Student flow and'enro]ment 1nformat1on is essent1a1 to program

e p]ann1ng and rev1ew act1v1t1es at a11 1evelsv1n the system Enro]menr

project1ons and demand.forecasts are cr1t1cal to plann1ng, bud@et1ng

- ‘A

and 1nst1tut1ona1 1evels But 4n. se]ect1ng apprdpr1ate—tools and tech-
'mques, equaT recogmtmn mus& be g1ven fo. tl?e need for simuIatwe too]s_“'_

o M

. ;to aid policy formu]at1on and eva]uat1on/ - . :.'“7

-

The approach suggested in, th1s paper is a genera] one Desp1te 1ts
generaltty, howeven; the ﬁppﬂpach meets 1mportant evaluat1on cr1ter1a
It accounts for students 1n terms of the1r 10cat1on “in var1ous years of

. "D
Avprograms<;n var1ous 1nst1tut10ns and the structure of . the system and«

. prov1des For the re]at1onsh1p of 1mpact1ng var1ab1es 1n cond1t1on1ng
j-student f}ows The approach is re]at1ve1y s1mpfe and cangbe Tmplementeg'l E
P at the system ]eve], at an 1nst1tut1ona1 ]eve] or. at a progra%ve]

\ L
. S~
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‘ 'w1thow".ma_]or mod'1f1cat1on Imp]ementatwn can be approa,phed in a

B

'modu]ar faﬁ1%d a]though a mode] based upon the approach -can be K

'eaSHy programmed the technique 1s pgt compu.ter -dependent: The approach%\m s

Cody

cah benef1t1a]1y hand@ué Targe quantr‘ty of da_
Y B )

1s an}aptab]e to ‘a*asm 'leve'l Qf ‘data ava11ab1]1ty
A]th@ugh dependmg upon ?he spec1f1cs of any parﬁ%axp“fo?‘m;ﬂation,

:;"_t at t:}ae same tlme f

¥

ﬁ: t’( Qn eﬁ" e .

mé‘l"

; the parameters of any. mbdehde‘ve,]oped may requ1re g\aborate est1ma-

t.wn techmgues, the use of soph1st1cated appnoaches .1s not’ pr%c’udéd
ara' these can be se]ectwely deve]oped fmd empYoyed mthout mg’fy1ng :

iy ; “. o . R Y .‘ "s- ‘3 R '. .0
3 . : BN et R .
,' L vu‘ o ,g‘
Fs and proaect1ons, the

. -"' ”

the baS1c., approach
u

o In add1 t1oq to mformmg gnro]menf ,'

(‘(’

approa& ‘#an be uséd to deve'lop mu]at: on. »mgde] and the lattsr usid ( " .
‘to as?ss the effects of a]ternatlve dec1s1\o“ns, po'l1c1es o:gﬁonomc '
”cond1t1ons on present and future enro]ment-]eve’]s and patterns - Also, ",“:
the approach proposed }eads to the 1dent1f1cat1on of 1mpor£n€~relatwn— '
Sh]pS and the Spec1f1c‘at10n and Iﬂamtenance of v1ta‘1 stat1st1cal data
Further, the approach leads to the prov1S1on of data in Qfornr not"-

e { _n"

,requ1r1ng further 1nterpretat‘fon\or ana’ry51s in order tosatisfy equ1re-‘ -

Ll Y : o ! .a,,h
ments of educatwnal dec1s1‘on makers A o '..'-7‘-
X Y

A]though the approach descr1bed m thlsfpaper Jis re 4
\ aes v

strong'ly as a bas1s upon wh1ch a system Tevel ﬂow mode] may be deve]oped

ah 1mportant quahﬁgatwn shou 4 be noted., Enro]ment forecasts and.

RN

» re1a'ted po11cy dec1s1ons@re probab1y best mformed by a number of

L 3

approaches - No s1ng]e a proach shou1d essarﬂy bQ rehed upon at
€ appro

7a"

.elther the system or 1nst1tut1ona1 ]eve]‘r e TS

proposed here has the advantage~ of ]endémg ité"f? weH to a. macro-fana'l- _'

yt1ca1‘ ?ormulatﬁ)n through wh1ch, as requa‘red m1cro ana]yt1ca1 stud1es e

or mod\ﬂes may be used m ancﬂ]ary tashwn. o

. . . B ’ -
Do | ] RS R L R
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