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ABSTRACT

The projections of the demand for teachers in Alberta were
developed through ; social demand approach. By examiring past
trends and making alternate assumptions about birth rates, death rates;
attendance rates, and pupil-teacher ratios, three sets of projections
of the demand for teachers were produced.

The projection of the supply of teachers in Alberta was
attempted in order to examine the available manpower in education in
relation to the projected demand. The supply model was based on cohort
survival and consideration of exit and entry. By examining past
conditions and making alternate assumptions regarding the exit and
entry variables, it was possible to produce three sets of projections
of teacher supply.

The projections of the demand for teachers at various levels
indicated the possibility of a slightly increasing demand for
elementary school teachers, a slightly increasing demand for junior
high school teachers, and a moderately increasing demand for high
school teachers.

Similafily the projections of the demand for high school
swecialists indicated an increase in the demand for teachers in all
specialties.

The projection of the total sup;-ly of teachers indicated a
probable slightly increasing total supply. The projection of teacher

swpply by level indicated o possible slight decrcase ir the supply of



iv
clementary school teachers, at least a steady supply ot junior high
school teachers, and a slightly increasing supply of high school
teachers.

In terms of high school specialists, a steady or slightly
decreasing supdly was projected for teachers of mathematics and science,
commercial and industrial arts. An incressing supply was projected
for high school teachers of English and social studies, languages,
fine arts, physical education, home economics, and trades and technical.

In terms of the total teaching force, an excessive supply of
teachers probably will obtain until at least 1974=75. In the years
1975-76 to 1980-81 the possibility of a perfect balance or even
slightly excessive demand exists.

The projections of the supply of and demand for tcachers at
various levels indicated no excessive supply of elementary school
teachers. In fact, a possibility of an excessive demand of elementary
school teachers was in evidence. A continuing excessive supply of both
junior high school teachers and high school teachers appeared almost
certain,

The supply and demand for various high school specialists was
also examined. A definite, continuing, excessive supply of high school
teachers of English and social studies, fine arts, physical cducation,
and home cconomics was indicated. An excessive demand over the period
1971=72 %rrough 1978=79 followed by a possible balance in 1979=80

and 1980-al was indicated for comnerclal teachers.
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Chapter 1
THE STUDY

A great deal of work has been done in the field of educational
planning. Much of this work has dealt with the educational systems of
developing countries, perhaps because the solutions of the educational
problems in the developing countries were considered central to more
rapid economic growth of those countries. Recently educators and
econamists have recognized that, although education contributes to
economic growth, some of the econamic rasources must be utilized in
developing and maintaining the educational system (1, p. 90-91). With
this concept in mind, educational planning becomes nearly as important in
developed as in developing countries. That is, in any country,
developed or undeveloped, 8 description of the future of the educational
system becomes 2 valuable part of the overall economic plan for that
country (2, p. 138).

In order to predict the future of the educational system of an
area, it is necessary to examine the past development of the educational
system and predict the future on the basis of certain trends that ap,.ear.
The forecasts that result from such studies are accurate only to the
extent that the trends continue as predicted. If new trends appear then
the forecasts tend to be in error. For this reasor., the assumptions that
are made in educational planning become very important.

Kaplan suggests that the problem of prediction may be simpli led
by distinquishing between presuppositions and assumptions (3, p. 86-09).

1



Further, he suggests that the assumptions should be tested for effect
(3, p. 88). With this concept in mind, forecasts about the future of
education can be composed of a series of predictions using alternate
assumptions regarding the continuation of trends.

Even sone of the more recent educational planning studies have
avoided extensive use of alternate assunptions due to the lack of
resources (5, p. xvi). However, with the use of computers and mathema-
tical educational planning models, it becomes entirely possible to design
an educational planning model such that alternate assumptions regarding
the future trends in relevant variables may be tested for effect.

Adnittedly, it would be very desirable to construct a computable
model of the educational system for all of Canada, however, the
resources required for such an undertaking are greater than those
usually available for a single study. Even the development of a
computable model of the Alberta school system was beyond the limited
resources available for the present studyi however a study of the demand
for teachers in Alberta was considered both significant for educational
planning and within available means.

Tnus, the thrust of the study was the development of models,
using alternate assumptions about trends in relevant variables, to

predict the demand for teachers in Alberta.
THE PROBLEM

The problem of this study was camposed of two main partss
1. To develop an educational planning model to predict the

4emand for teachers through the school years 1971-172 throuqgh



1980-81.

2. To illustrate the utility of the projections of teacher
demand through the use of a teacher supply model.

It should be noted that the main thrust of the study was the

demand model, with the supply model added mainly as an illustration of

the application of teacher demand data.

Sub-problems

A number of sub-problems were examijed in the development of

the models and in the ensuing projections.

Age-specific birth rates. There appear in the data trends in
the age-specific birth rates. If it was possible to justify assun.tions

about the trends in these rates, the assumptions were tested for effect

on the teacher demand.

Ale-sex-specific death rates. If trends apjeared in the death
rate data, justifiable alternate assumptions about these trends were

tested for effect in the teacher demand model.

raeil-teacher ratigs. Certain trends have apy-eared in the
pwil-teacher ratios in recent years. These trends were subjected to

further investigation and tested for effect in the teacher demand model.

Ieating the Demand Model
Since a major portion of the input data in the demand mcdel wae
obtained from two consecutive decennial census, the model was test«d for

accuracy. [hat is, although the final projections of teacher demand




were to be based on 1961 and 1966 densus data, 1951 and 1956 census
data were input and the resulting projections compared with the teacher

demand that obtained in the school years 1961-62 through 1970-71.

Sucply Meodel
The development of the sup;.ly model and the formulation of
projections of teacher supply in Alberta were attempted mainly to

determine under what conditions teacher sup.ly would meet or exceed

teacher demand.

SIGNIFICANCE OF THE STUDY

There are two different ways in which this study is of signifi-
cance. First of all, the methodology used in this study may serve as a
model for similar studies in other provinces in Canada as well as a
basis for the development of other computable models in educational
planning. Secondly, the predictions of the demand for teachers in
Alberta serve as indications of the future conditions in the labour
market for teachers in Alberta.

Essentially the same methodology that was used in this stu‘y
could be used in other provinces in Canada since most of the same
data are also available in the othe; provinces. Furthermore, 3 m. jor
part of the model used to predict the demand for teachers in this study
may be used as a basis for a computable model of the entire Alberta
educational system,

A. to the predictions of demand for teachers, it the labour

market is left with the task of providing teachers for a changing



education system, there is a chance of over-sup.ly or under-supply of

teachers for that system. Thonstad states this very clearly when he

53yss

One of the reasons for the frequent lack of equality of sup,ly

and demand for educated people (and for the fluctuations in the
incomes of some categories) is the very long time lag betwe:n an
observed scarcity of a given type of educated person and the point
o! time when an additional supply of this type has eventuially
completed the educational process. By that time, the skill may
no longer be scarce. We may, in fact, observe a cobweb-like
fluct-.ation in markets for educated people. One cannot, therefore,

rely upon the 'free market mechanism’' to operate satisfactorily
(". p'lo 1-2)0

It is also possible that if the length of time required to train
teachers is increased, because of the increased time lag in the market
the size of the fluctuations in the sup,.ly and demand of teachers could
be accentuated.

Because the predictions of this study were based on avallable
collected data and present trends, the first predictions--perhaps the
predictions of the demand for teachers for the school years 1971-72
through 197%-76--should be relatively accurate predictions of the
conditions that will exist in education in those years. Hoaever,
trends will undoubtedly change and thus the later predictions will be
somewhat less accurate.

To overcome the problem of the decreasing accuracy of the later
part of the study, new trends could be accounted for as they occur.
Furthermore, because much of the data that was used in this study will
be compiled periodically, it wi'l be possible to revice and extern

the predictions periodically.



DEFINITIONS

Although a full discussion of each major term us2d in the
study will be provided at an appropriate place, brief definitions of

some of the more comnonly used terms are set out bel ow.

Alberta school svstem. All of those schools, public and
separate, that serve, in whole or in part, to provide students with an

education from grades one through twelve.

Denand for teachers. The number of teachers required by the

Alberta school system, classified according to particular types.

Sweply of teachers. The number of teachers available to teach

in the Alberta school system, classified according to particular types.

Computer-based model. An algorithm based on selected
characteristics of a real situation which, when provided with prior
conditions and situational factors, predicts future conditions and

situations.
PRESUPPOSIT IONS

Although a number of alternate assumptions are proposed and
tested for effect in the study, two of the presup.ositions necessary
for the study are set out below.

1. It was presupposed that reqularities exist in the qrowth of

a population that allow future predictions to be made with

some degree of accuracy.



2. It was presupo.osed that major economic, political. or
social changes of a precipitous nature cannot be predicted
and therefore the effects of such changes on the supply and
demand of teachers cannot be predicted.

3. It was assumed that legislation and regulations would not
change such as to bring about major changes with respect to

attendance or instructional patterns in Alberta s~hools.
LIMITATIONS

Tae data for this study were directly related to conditions or
situations in Alberta. For this reason, the predictions will be
applicable only to the Alberta school system.

Where complete data were unavailable, best estimates based on
incomplets data were used and produced minor inaccuracies in the
predictions. Where data were s2 incomplete that estimates wer«
subject to major inaccuracies, the eff.-ct of alternat: assumptions was
tested.

Classifications of teachers according to types were based on the
existing teaching force. No attempt was made to account for any new

classifications of teachers which may develop in the future.
DELIMITATIONS

The study was delimited to the demand for teachers created by
the public and separate schools in Alberta since private schools in
Alberta have no defined attendance area and are thus not confined to a

geographic reqgion.



The study was delimited to a prediction of the demand for
teachers in Alberta for each of the school years 1971-72 through

1980-81.

OVERVIEW

]

The thesis is composed of eight chapters. Chapter 1 consists of
a general introduction to a major problem of the study. Chapter 2 and
Chapter 3 review the relevant literature and research on educational
planning. Chapter 2 deals with the general models of educational
planning including manpower planning, social demand, and rate of
return. Chapter 3 deals with particular kinds of social denand
planning including enrolaent projections and deuographic projections.

The next two chapters are concerned with the resea-ch desiqr. and
the data of this study. Chapter 4 outlines the details ot the research
design. Chapter 5 contains summaries and tabulations of the data used
in this study. It shouid be noted that some of the data, summarized in
Chapter 5, are dealt with in detail in the A.pendix.

Te last three chapters present the results and conclusions of
the study. Chapter 6 is compcsed of the results of the tcsts of the
the teacher demand model as well as the projections of teacher damand.
Chapter 7 is an attempt to f1lustrate the possible teacher supply ard to
compare the supply to demand. The last chapter, Chapter b, cortains

the summary, implications, and conclusions.
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Chapter 2
EDUCATIONAL PLANNING

An acceptance of the fact that education, as a part of the
entire social and economic system, must compete with other goods and
services for scarce resources leads to the asking of several questlons
about education. Questions such as (1) "How much education should be
provided?”; (2) "Which persons should be educated?"; (3) “How should
education be conducted?”; and (4) "When should education be provided?".
Educational planning is essentially the process by which attempts are
made to answer questions such as those above.

It should also be pointed out that educational planning is
accomplished while maintaining a relatively long future orientation.
That 1s, the educational planner attempts to answer the question of
how much, for whom, how, and when for a period in the future rather
than in the present. This future orientation can be understood by
consideration of the rather long process time in education and the
resulting lead-time necessary to accomplish a change in the product.

Educational planners have used a variety of methods to accomplish
their purposes. 8laug has classified the methods of educational
planning and has pointed out some of the resulting problems. He
statess

Consider the curious predicament of an educational plarner who

consults the fast-qrowing literature on the economics of education
for quidance in making policy decisions. On the onc hand, he i
told to qear the expansion of the educational system to the quanti=-

tative forecasts of the demand for nighly qualified manpow-r. Or.

10
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tae other hand, he is urged to project what is called "the sncial
demand® for education, that is, the private consumers' demand,
and to provide facilities accordingly. Finally, he is furnished
with calculations of the rate of return on investment in educa-
tion and advised to supply just enough schooling to equalize the
yield of investment in human capital with the yield of investnent
in physical capital (2, p. 262).

The purpose of this chapter is to explain the various general
approaches to educational planning and to point out the strengths and

limitations of each.

MANPOWER PLANNING

Msnpower planning is the process of determining the futur:
distribution and utilization of labour by economic sector, region, and
industry. The forecasts are based generally upon a statement of goals
for the economy for the period specified, an analysis of the resources
necessary for the achievement of these goals, and an awareness of the

implications of the analysis of resources for manpower needs.

Ihg Iechniguc
Although any specific manpower study may differ slightly from

the general nodel, the steps in manpower planning as set out by

O'Donoghue 4arc

l. A projection of the level of output in the target years.

2. A projection of the level of output per worker in th2 target
years.

3. A projection. . .of the total number of workers in the tarqet
Yl‘ar Se

4. A break-down of the total number of workers into component
occupational groups.

5. A projection of the educational level appropriate to each
occupation (7, p. 98).

As the procedure for manpower planning indicates, the: approach

is based on a selected level of future development with human resour~es



12

considered among other resources as the way of accomplishing the tuture
goal. [his ap,.roach and the underlying assumptions are recponsible for

sone of the limitations ot the manpower ap..roach.

Risadvantages of Manpower Planning
In order to determine the manpower requirement of an economic
system, general goals must be established. These goals are usually
summarized into a specific level of Gross National Product. However,
specific gjoals of each industry are seldom set and if they are set, they
may be set with little or no consideration given to consumer demand.
A rigid adhercnce to manpower planning would result in an economic
system in which individual choice of goods or services would become
qubservient to economic joals. Even if the goals could be agreed upon
in realistic terms, the assumptions of manpower planning produces some
limitations.
Biaug states the assumptions of manpower flanning as follows:
}l. Students acquire education for non-economic reasons.
2. Students choose major subjects in ignorance of, or with no
regard for, career prospects.

3., All education is ‘specialized education' and specialization
starts at entry.

4. A'l input coefficients in the education system are fixeds
complete indivisibility and specificity of teachers, plant,
ard «quipment,

e Ihe demand curves for separate skills shift discretely,

6. Zero clasticities of supstitution between skilled men and
2010 ~lasticities of transferability between jobs.

7. 2Zvro ¢lasticity of demand for all separate skills (1, pe 180).

Obviously, the above assumptions are not an accurate description of the
educational system and the labour market. Studente do exhibit come
intelligence in the selection of their rducation. The eduratior oy.tem

is somewhat flexible, and the labour market allows for -ubstitutability
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to some: deqgree. It should be puinted out that, althouqgh these
assunptions are not true, their op,0osites are not true either.

Further limitations of manpower planning arise from attempts to
apyly the process. That is, after having established the qoals and
accepted the assumptions, the manpower requirements are still to be
estimated. This can be accomplished by one or more of several ways--
extrapolating past demands, adopting the labour output of more advanced
countries, adopting the labour output of more advanced sectors, oOr
asking employers. Obviously, ever a combination of the four methods
leaves much to be desired because the changes in technology may produce

occupations not yet heard of and thus not predictable through manpower

planning.

Advantages of Manpower Planning

Even with consideration of the limitations of manpower planning,
the process can produce worthwhile results. Given a manpower plan for
the total economy or a particular sector, an estimate of the valiidity
of the growth objectives may be obtained.

For example, if an underdeveloped country has available to it
natural resources and capital then its economic growth will be con-
strained by human resources. Establishing a manpower plan may provide
an estimate of the degree to which resources must be channelled into
education in order to achieve a specific level of economic growth. If
manpower planning is applied to a labour intensive sector of the
economy, the indication of the labour reeded may prevent a3 vast overs

supply or under-supply of qualified people.
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Concluaion
The strengths and limitations of manpower planning are such as
to make it useful in educational planning but it should not be the only

method used to guide change in the educational system.
SOCIAL DEMAND

The social demand approach to educational planning is gperhaps
the least discussed and most commonly used technique for educational
planning. The aim of this technique is to predict the amount and kind

of education that will be required by the exercise of choice by

individuals.

Ihe Iechoique
Although there have been many general modifications in the
general technique as it has been applied, the following constitutes a
general procedures
l. estimate the number of persons who have a right to
education (5, p. 9).
‘2. estimate the levels of education that will be demanded--
based on past trends.
3. estimate the amount of specialized education that will be
demanded--based on past trends.
4. relatc step 1 to steps 2 and 3 to obtain an estimate of the
demands on the educational system.
Ovviously, the social demand approach to educational plarning

is based on individual choice as lonqg as the aggreqate demand does rot
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change over time.

Limitations of Social Demand

The main disadvantage of the social demand approach results
from the use of past aggregate demand to predict the future demand.

A, Parnes suqqests,vboth the past choices regarding education
and the future choices regarding education, by individuals are affected
by a host of costs to the student (3, p. 25). Included in these costs
are such things as tuition fees, availability of scholarships, foregone
income, and future job placement. Furthermore, each of these factors
may change from time to time and thus influence the individual demard.
The fluctuations in individual demand may produce fluctuations in
aqgregate demand.

It should also be mentioned that, with the exception of planning
for universal literacy, social demand has little to do with economic
targets. No consideration is ever given to growth in G.N.P. in setting
objectives through the social demand approach. For this reason perhaps,

social demand is often looked upon with disfavor by economists.

Strengths of Social Demand

The social demand approach to educational planning has the
advantage of accuracy when applied to compulsory or basic educatiorn. If
lejislation or the realities of the labour market force students to
obtain a certain level of basic education, then the demand on the
educational system depends only upon the number of clients. Since the
relationship between demand for education and the number of persons is

presupj.osed in the social demand approach, it iv entirely ap, ropriate
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at this level.

Conclusion

The social demand approach is an ap.ropriate predictor of the
demand for basic education but is not appropriate when applied to

specialized advanced education.
RATE OF RETURN

The rate of return approach to educational planning appears
to be the most acceptable sophisticated approach to planning for
specialized education in free market economies. This approach uses

estimates of increased earning power as well as costs of education in

an investment model.

Ihe Iechoique
There are really two basic techniques involved with the rate of
return approach. Which technique is used depends upon whether the
rate of return is calculated in terms of public or private investment.
Azcording to Blaug the rate of return to public investment may

be calculated as followss

Here we start with a cross-tabulation of the labour force by
age, education, and earnings before and after tax. From thews we
construct age-carning profiles by ycars of schoolirg, that is, we
use Cross section data to project lifetime earning. ass0ciated
with additional education. [t is convenient to trcat the cost. of
education as merely neqative earnings, with the result that we can
proceed immediately to calculate the present value of the net
earning differentials associated with extra education at different
discount rates (2, p. 267).

The ap,roach used to calculate the returns to individuals,

which is usually used in determining the demand for hijher specialized
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education is as follows:
1. Estimate the total cost to the individual including fore-
gone earnings and direct costs such as tuition fees, books,
etc. (6, p. 487).
2. Estimate the returns to education through age~income
profiles of earnings (6, p. 487).
3. Relate the costs and benefits through internal rate of
return or present value analysis.
The rate of return approaches treat education as investment.
The analysis proceeds from the cost of the education to the returns
from education. In general, the only implicit cost that is taken into
consideration is the foregone income; no implicit benefits are usually

considered directly.

Limitations of Rate of Return

Attempts to apply the rate of return approach have been
criticized for various reasons. Weisbrod claims that returns such as
prestige, power, satisfaction, and other psychic returns have not been
considered (9, p. 17). Clark suggests that the average aggregate cost
is not representative of individual cost (4, p. 16)., Bowmar. identifies
the problems associated with cross-sectional data and spill-over
effects (3, p. 652). Reqardless of the problems encountered in
applying the rate of return technique the concept itself is irvalid to
some extent.

It is assumed in the rate of return approach that a hijgh rate
of return indicates a high denand. With negotiatea salary scales, the

hign rate of return may indicate a high degree of success vy labour
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neqotiators rather than demand. Also, a certain circularity exists.
High level manpower often argues for high pay on the basis of a fair
return for their time and money invested in t-aining. Naturally, when
this rate of return is measured it is fourd to be high,

It should also be mentioned that the exclusive use of rate of
return planning methods would lead to students and governments reacting

to rates of return and thus create cobweb markets of manpower.

atrenaths of Rate of Return

Regardless of all of the disadvantages of the rate of return
approach, it is useftul for governments to have some indication of the
return on money invested in education. This information, combined with

other information can be used in political decision-making.

Conclusion

The rate of return approach suffers from conceptual and
practical problems such that it may not provide accurate indications of
demand. For this reason if only one approach to education planning
could be used, the rate of return approach is probably the least

desirable.
SUMMARY AND CONCLUSIONS

Three general approaches to educational planning have been
identified; these approaches are manpower planning, social demand, and
rate of return.

All three planning models have limitations and <trengthe, o

manpower planning approach is difficult to use to obtairn valid cotimate:
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of manpower demand. The social demand approach does not take into
account cconomic goals. The rate of rcturn approach docs not account
for some rosts and some benefits and may not be a valid indicator of
demand. Manpower planning has the advantage of focussing on economic
goals while social demand is a good predictor of the demand for basic
education. Rate of return indicates the degree to which education is
an investment.

Because cach of the approaches has serious limitations the
technique to be used depends upon the level of education to be planned

and the nature of the decisions to be made by the planners.
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Chapter 3
RELATED RESEARCH

This study is unique in its approach to the analysis of the
supply and demand of teachers in Alberta; there exist no major studies
in Alberta whose approaches are directly related to that of this study.
While studies which involve enrolment projections are relevant to the
prediction of the demand for teachers, few available studies are of

direct relevance to the prediction of the supply of teachers in

Alberta.

ENROLMENT PROJECTIONS

Many different kinds of enrolment projections have been used in
educational planning. Rather than attempt to provide a full review of
the research, the vast number of prior studies are subsumed under two
broad categories. The relevant studies, then, are classified as elither

flow models or demographic models of enrolment projection,
FLOW MODELS OF ENROLMENT PROJECTION

The main characteristic of the flow nodels ot enrolment projec—
tion is their basis in the movement of students through a school
system. The projections tend to proceed through an analysis of the

flom of student cohorts through the various levels. Rates of pronotion,

repetition, and retention are considered in calculating future enrolment:

Flow models have been used by lhonstad in a ~tudy of the

21
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Norwegian education system (15), by Brown and Savage in a study of an
American university (2), by Correa in a study of the Dutch education
system (4), by Moser and Redfern (10), Armatage and Smith (1), and
Stone (14) in studies of the British education system. Adnittedly,
there are some variations among the studies mentioned above, however,
all of the flow model studies suffer from some of the same limitations.

Therc appear to be two main limitations of the flow models of
enrolment projection. First of all, the model does not account for
changing transition ratios such as retention ratios, promotion ratios,
and repetition ratios. The second problem is that the flow model is
based on the movement of students through a school system and is thus an
attempt to simulate the processes of that system. Any major changes in
the processes which affect the flow patterns of students through the
system will invalidate the projections.

To overcome the problem of the process-specific model,

demographic projections of student populations have been used.
DEMOGRAFHIC MODELS OF ENROLMENT PROJECTION

Tve main characteristic of the demographic models of enrolment
projection is that the numbers of various ages of school studente i
predicted from a projection of the entirc population. That i, the
structure of the entire population is predicted from available data.
Then, using attendance ratios, the structure of the school=aqyed
population is projected. The demographic models of enrolment proje =
tion tend to vary largely according to the kinds of ddta that are

available to the planners.
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Demographic enrolment projections have been used by UNESCO in
Columbia, the Philippines, and the Sudan (16). Also, UNESCO has
reported on studies, using this technique, which were completed in the
United States and France (16). The Economic Council of Canada has also
done & demographic cnrolment projection using census data (6).

It is interesting to note that the demographic enrolment
projection model can be applied to regional or sub-national areas such
as was the case in the Economic Council's study (6) and in Hanson's
study (8).

Thus, where data are available, the demographic projection of
enrolment would appear to be an advantageous techrique to use in
predicting the demand for teachers in an area. This still leaves the
problem of selecting from among the several available demographic
projection techniques in order to predict the structure of the

population of an area.
DEMOGRAPHIC PROJECTIONS

The many demographic projections which have beer done in the
past can be included under six basic categoriess stayes of deovel opment
models, capacity of area models, mathematical growth models, components
of change models, cohort-survival models, and parity progrescion
models (16).

Each of the particular models of demographic projection ha:
certain advantaqges and disadvantages. The model that appears to be
most advantageous for use in this study is the cohort-survival model.

This model provides reasonably accurate predictions from available cencus
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and vital statistics data and can be apglied to a sub-national region

(11, p. 6).

Schmid et al describe the cohort-survival technique as follows:

The cohort-survival method, on the other hand, has been tound
to be very effective in estimating future populations precisely.
This procedure assumes the availability of reliable, detailed,
historical data concerning age- and sex-specific base population,
age- and sex-specific mortality trends, age-specific fertility
trends, and age= and sex-specific net migration trends.
Increasingly, data in this detail are becoming available for small
geoqraphic and political subdivisions in both the United States
and other industrialized areas of the world.

Nithin the cohort-survival framework, the three componerts of
population change--fertility, mortality, and net migration-=are
projected independently according to pre-established, detailed
assumptions. On the basis of historical trends, high and low

projections are derived for each of the three components (13, p.
1).

The prediction for the demand for teachers ir. Alberta was
based on the prediction of school enrolments calculated with a cohort-

survival demographic projection model.
THE ALBERTA TEACHING FORCE

Studies of teachers in Alberta have concentrated on characteris-
tics of the teaching force as it exists in any glver year. Little
research has been done on changes in the teaching force over time.
However, some of the data compiled by the Alberta Teachers' Association
(3, 12), The University of Alberta's Faculty of Education (7), the
Alberta Department of Education (5), and the Alberta Advisory Committee
on Educational Studies (9) will be useful in isolating rertair treras ir
the supply of teachers. The model to be used ir predicting the tuture

supply of teachers arises out of an examinatior. of the exit and crtry
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patterns of the teaching force rather than out of any of the previous

studlies.

CONCLUSIONS

The literature suggests that school enrolments may be predicted
from a larger demographic projection and that suf ficient data are
available to make use of the cohort-survival model of demographic
projection. Furthermore, it has been suggested that the cohort-survival
model may be applied to a sub-national region. Thus accurate data may
be obtained from which the demand for teachers may be calculated.

As to the problem of teacher supply, the limited nature of
previous research provides little insight. For this reason, it appears
as though the teacher supply projection of this proposed study will be

of a more exploratory nature.
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Chapter 4
RESEARCH DESIGN

Although some computer-based models have been used in educa-
tional planning, the models tend to have little generalizability across
educational systems. This can be explained in part by the di fferences
among educational systems, however many differences occur because of the
nature of data available to the model-builder. Since two separate
computer-based models were used in this study this chapter is composed
of two somewhat different sections.

One of the advantages of a computer-based model is that it
allows alternate assumptions reqgarding various factors to be tested for
effect. For this reason, this chapter is an attempt to outline, bricfly,
the design of each of the computer-based models as well as to deuscribe
the means that were used to arrive at the alternate assumptions of rach

of the variables.
TEACHERS REQUIRED

The projection of the nunber of teachers required was ba.nr4 on
social demand. For this reason, the model was largely a populatior.

projection model.

28
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Ihe Model for Teacher Demand

As outlined in Figure 1, the model was designed to read in the
first population matrix as well as age-specific hirth rates and age and
sex-y.ecific death rates. Fron these data, the model calculated a
natural population matrix for the end of a five-year period. That is,
it calculated the population that would have obtained if net migration
had been zero. At this point, the true population matrix was r:ad ir
and compared to the natural population matrix. The dit ferencey betweer
the two were used to calculate the age and sex-s.ecitic migration
rates. It is at this point that the projections of populations beqgan.

The technique ot achieving the population projections was designed
in such a way as to allow the maximum input of various ,arameters. Thus
in each year, a new set of birth rates and death rates were used.

These new rates as well as the age and sex-specific migration rates were
used to calculate a new pcpulation matrix. This matrix was then used
to predict the number of students of various ages.

A calculation was built into the nodel which dicaqggyrejated the
five-yedr dge groupings of the population matrix to yield a matrix of
one-year groupings of schoolage personu. [Ihis matrix was the major
predictor of the number and types of teachers required.

A set of parameters, basically pupil-teacher ratics, relating
the number of different types of teachers to the student populatior
matrix were input into the model. This set of parameterc wast used tu
calculate the projected number of teachers required,

It should be noted that the above model wae devigned to alion

e large number of the parameters to pe changed. 1his is to facilitate
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the testing of the effect of various trends that might ap, ear in the

jparameters.

> ir )
Since the computer-based model was little more than a set of
mathematical rules to interact among various input data, the rature of
the input data took on a great deal of importance. Thus trends that

exist in various input data were analyzed and tested for effect on the

demand tor teachers.

Aae-specific birth rates. Much of the recent literature on
school enrolments has contained speculation as to the effect on changing
birth rates. It appears that there can be no doubt that changing birth
rates can have some effect on school enrolments. The problem of dealing
adequately with this phenomenon ig to find out what changes are occurring
in the birth rates and what effect these changes will have if the various
trends continue.

The age-specific birth rates for Alberta were compiled from the
Annual Reports of the Department of Public Health and Vital Statistics
Division for the years 1951 through 1967 (3). These birth rates were
anilyzed tor trends. Alternate assumptions were then nade regarding
continuation of the trends in the future,

The use of the alternate assumptior.s of trends ir. the futurs
allowed several series of age-specific birth rates to be constructed,
input into the computer model, and analyzed for their etfects or the

requirements for teachers.
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C - ifi egth . It is unlikely that changes
in the general mortality rate would have any great effect on school
enrolments. However, any significant changes in infant mortality
rates, could have some impact on future school enrolments.

The age and sex-specific mortality rates for Alberta were
compiled from the Annual Report of the Department of Public Health and
Division of ‘Vital Statistics for the years 1991 throujh 1967 (3).

Where significant trends in these rates appeared, alternate assumptions

were made and tested for effect.

Ieacher pupil parametexs. The use of the social demand ap,.roach
to the determination of the number of teachers required presupposes that
the number of teachers is related to the number of studerts. In some
of the past studies, a gross pupil-teacher ratio has been used.

However, as teachers become more highly specialized, the gross pupil-
teacher ratio becomes less satisfactory as a predictor. Thus there
was a need for a set of more suitable parameters.

The Economic Council of Canada has attempted to relate the
number of teachers to the number of pupils and account for teacher
specialization by using separate pupil=teacher ratios for elemerntary
and secondary schools (1, p. 134). Furthermore, the Alberta jeachers’
Association has reported data such that details are presented reqgarding
the total number of teachers employed at three levels of the wchool
system——elementary, junior high, and high school (4, p. 2). These
data combined with detailed enrolments by ajec for each level, as

reported by the Departament of Educatior (2, p. 199) facilitated the
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compilation of a pupil-teacher ratio for each of elementary, junior
high school, and high school. Thus the problem of specialization of

the teaching function by level was overcome in part. However, the
problem of subject specialization, paticularly in the high school, still
existed.

The A.T.A. attempted to classify teachers according to a set of
specializations but their classifications were not particularly useful
since over eighty-five per cent of the teachers were classified in the
category "Not Applicable" (4, p. 34).

Assuming that teachers have some competence in areas peripheral
to their specialty and assuming that schools have some flexibility in
selection of subjects to be offered, a classification system of nine
broad categories of specialty included all high school teachers. The
categories were mathematics and science, English and social studies,
lanquages, fine arts, physical education, commercial, industrial arts,
home economics, and trades and technical. The data to compile the
number of teachers in each of these categories were available from the
Department cf Education. Also, the demand for special education
instructors for each level was projected.

Thus, from available data, thirteen pupil-teacher ratios were

used to relate the number of teschers to the number of pupils.
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TEACHERS AVAILABLE

The prediction of the number of the various types of teachers
available in Alberta was based on predicted entry to and exit from the
present teaching force. Thus, the model was based on ar analysis ot
trends in entry to and exit from the teaching force. Thiu nodel
provided an illustration of the utility of the teacher demand model by
showing the way in which particular policies may create a mismatch

between supply and demand.

Ibe Model for Icacher SupPly

A, outlined in Fiqure 2, the prediction ot the supply of
teachers in Alberta was based on cohort survival of the present
teaching force. Projections were completed essentially by updating the
age-specialty matrix of the teaching force to account for Alberta
trained tcachers, immigrant teachers, emigrant teachers, retirement,
and teachers leaving the teaching force for other redsors.

The teacher sup, ly model was designed to allow a considerable
number of parameters to be input into the model and used in the
projections. For each year of the projections, a new matrix of the
nunber of Alberta trained teachers and a new matrix of immigrant
teachers werc used. Also, 4 matrix of extraordinsry exit from the
teaching force were used in some years of the projectiors. Thus,
variations in entry to or exit from the teaching force were taken ifto

account.

];gndg_jn_jngg;_xg;}ghlg;. The rationale for allowir

variations in the input data is to test the effect or. the teacher L, ly
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of various trends. That is, if a trend or trends were detected in the

input variables, alternate assunptions were made and tested for effect.

Alberta trained teachers, An important avenue of entry to the
Alberta teaching force is through the teacher-training institutions in
Alberta. Thus it was supposed that changes in this entry patterr would
have significant consequences for the Alberta teachinq force. For this
reasor., trends in the numbers of teachers prepared in ecach cateqory ot
the traching force were examincd.

Although the Department of Education reports the total numbers
of teachers from Alberta teacher-training institutions that are
certificated each year, these data are related only to level of
specialization, not to subject specialization. Thus it was necessary
to survey the teacher training institutions to obtain an estimate of
the numbers of cach of the nine high school specialtice prepared ir each
year. Trends in the numbers prepared in each cateqory of the teaching
force matrix were cxamined. If trends appear«d, alternate assumptions
about the trends were constructed, input into the nodel and tested for
etfect.

Furthermore, other trends which obtain ir. society have had o
direct effect on teacher training. A jossible trend of the types
indicated is the trend toward increased prejaration of teachere,
Recently, a third year of teacher training has been required of 1o
teachers. sufficient evidence exists to test the impact of Tequiring
even more training.

The addition of a fourth university may have some img aet or the

wupply of teachers depending upon the effect that it has on the
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exioting universities. Alternate assunptionsy reqgarding the fourth

university were made and tested.

Jmmigrant teachers. The flow of teachers into Alberta from
other provinces or countries has had 3 significant impact on the
Alberta teaching force. In 1965, these teachers composcd about thirty
per cent of the teaching force (4, p. 20). Thus it was cor.sidered of
value to examine more closely this source of supply.

Some information about the number of immiqgrant tcachers at
various levels is available but there is no indication of the number of
high school specialists. However, by making certain assumptions about
the distribution of these teachers in the teaching force matrix, and by
examining the trends in the entry of teachers into Alberta, alternate

assumptions were made and tested for effect.

Exit. The basic model for the availability of teachers
presupposes a constant rate of exit from the Alberta teaching force.
However, any special circumstances that seriously changed the exit were
tested.

For example, if teachers on letters of authority were required
either to obtain more training or leave traching this would have a
significant and imnediate impact on the supply of teachers. Also, if
the age structure of the teaching force was such as to require the
retiremernt of an inordinate number of teachers in a qgiven year, this
impact was accounted for in the prediction. In order to account for
these sp'ecial circumstances, an exit parameter haq beon sllowey for it

the model.
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Chapter 5
DATA FOR TEACHER DEMAND PROJECTIONS

Since the projections of teacher demand were based on a social
demand approach, the actual numbers of teachers required were calculated
through a chain of mathematical relationships. That is, the number of
teachers required was considered to be a function of the number of
children in school. The number of children in school was, in turn,
considered to be a function of the total population. Also total
population was considered to be a function of several factors including
the past population. Thus, the data used in the study determined the
nature of the mathematical functions used in the projections.

This chapter outlines the source of each of the items of data,

the data itself, as well as justifiable alternate assumptions arising

from the data.
POPULATION DATA

The population data, as f{llustrated in Table 1, were obtained
fron publications of the Dominion Bureau of Statistics. It should be
noted that the population has been reported according to age and sex.

It was considered worthwhile, at this stage, to make a few
observations about the distribution of the population.

1) The largest numbers of people were generally in the lowest

age group.

2) The number in each age-sex category has generally increaved

39
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1]
over the years with the Jargesl increases in the lower
age cateqories.
3) The number of females of child-bearing ages may be expected
to increase rapidly in the next few years.
4) There are generally no instances of real population stability
in any of the age-sex categories over time.
While the above observations are not exhaustive in any way, they
do suggest that population of Alberta has exhibited changes to such a
degree as to create changes in the school system. The school system
changes will in turn create changes in the demand for teachers. The
population data suggest that all three factors--births, deaths, and

migration--are important in the changes. The first of these factors,

births, will be dealt with next.

Birth Rates

The data, from which birth rates were compiled, were obtained
from both Dominion Bureau of Statistics reports and the Alberta
Department of Health and Vital Statistics publications. An inconsictency
over time in the reporting of the birth data has necessitated the
formation of an assumption that was not originally anticipated.

Table 2 illustrates the rates of male and female births per
1,000 females of various ages. These rates were obtained by totalling
the number of each sex of children born to each age of mother, multiply-
ing this by 1,000 and then dividing by the number of females in th« same
age categories as the mothers. Although these data are ideally suited

to the demand aodel used in this study, the birth. were not reported
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according to the sex of the child in the reports of the years 1952
through 1999. It therefore became of interest to cxamine the propor=

tion of male and temale births ot the total for each age group.

Although the proportion of male births was generally higher than
the female births, as illustrated in Table 3, there were many variations
in the proportions. The largest variations though occurred in the
40-44 and 45+ age groups. Even though the variations in these groups
were quite large, the nunber of births here are so few as to make little
difference in the population projections.

when the mean proportions of male births and female births for
each age of mother were weighted and averaged the overall proportiors
pbecame 0.512 for males and 0.488 for females. Since this figure agrees
in general with all of the proportions, it was decided to use these

proportions to disaggregate the birth rate data for other years.

Irends in Bixth Rates

Because some of the birth rate data were not available in the
di saggregated form, it was decided to analyze all of the birth rates in
the same form. Thus, a set of age-specific birth rates was jrepared for
all years 191 through 1967. It was then necessary to examine each
set of age-specific birth rates for trends over time.

For each age group of females, three assumptions about the
future birth rates were prepared. These assumptions ircluded a high,
medium, and low value. Although the details of the assumptions are set

out in Appendix H, it should be pointed out that the assumptiof.s were
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based on what appeared to be the most likely range. In some cases, the
assumptions were based on continuing downward trends. In other cases,
the assumptions were based on a constant value. 1In still other cases,

tha assumptions were based on continuing upward trends.

Actyal and Projected Birth Rates
After an examination of available data, it became necessary to
compile sets of birth rates for both male and female children born to

females of various ages. These data were used to both fill in and

extend the available data.

Male and female birthsy 195] - 1967. By using the proportion
of males born as 0.512 and the proportion of females born as 0.488,
the age-specific birth rates for 1952 through 1959 were disaggregated
to provide a rate of births for males and females. These data are

illustrated in Table 4.

Male and female birthss 1966 - 1980. The number of males and
females born in each year of the time period under consideration depends
upon the set of assumptions that is chosen. For the low assumptions
about each set of age-specific birth rates, the entire set of birth
rates is set out in Table 5, p. 47. It should also be noted that these
birth rates have been disaggregated according to male and female births.
For the medium assumptions about each set of age-specific birth rates,
the entire set of birth rates, disaggregated for male ard female births,
{s set cut ir Table 6, p. 46, Table 7, p. 49, illustrates the tirth

rates compiled from the high assumptions abcut each set of aje-specitic
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0
birth rates. The three set: of birth rates determine the range that was

tested for effect in the teacher demand model.

Reath Rates

The data, from which the death rates were compiled, were
obtained from the Alberta Department of Health and Vital Statistics
publications. The way in which the deaths were reported--disaggregated
by age and sex--was consistent throughout the time period under
consideration. It was thus possible to construct tables of age-sex-
specific death rates for each of the years 1951 through 1967.

By examining the data for trends, alternate assumptions about
the death rates were constructed. The details of the actual death rates
and the alternate assumptions about the ftuture death rates are set out
in Appendix 1. It should be noted that tfor each age-sex group, a high,
medium, and low assumption has been determined. The bases of the
assumptions has generally been the highest value, the mean value, and
the lowest value. In one case, the low assumption was based on a
continuing downward trend.

A5 illustrated in Table 8 and Table 9, the death rates for both
males and females aged 0-4 years showed a reasonably consistent downward
trend. For this reason, a best-fit reqression line was used to project
the low death rates according to the procedure outlined by Ferquson
(11, p. 120). The regression lines and the equations of the reqres-ior
lines are shown in Appendix I.

The projected death rates for each age-sex cohort are illuctrated
in Table 10, page 93 and Table 11, page 94. It should be noted that af

all cases except the O0=4 year qroups, the death rates were as.omed Lo Lo
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Table 10

Projected Death Rates for Males of Various
Ages in Albertas 1968~-1980

——

Projection
Age Low Medium High
1

0-4 5.1 7.5 10.4

5~-0 0.3 0.9 1.3

10 - 14 0.4 0.6 1.1
15 - 19 0.9 1.3 1.6
20 - 24 1.6 2.0 2.9
25 - 29 1.9 1.7 2.1
0 - 34 1.5 1.9 2.4
35 - 39 108 202 301
40 - 44 2.7 3.4 3.7
45 - 49 4.5 502 6.0
50 - 54 1.7 8.5 10.1
55 = HY 12.2 13.1 13.8
60 - 64 19.5 Z)o() 2204
65 - 69 29.3 3.8 26.0
70 = 74 32.9 47. 52.2
75+ 100.8 106.4 113.6

lD«croases through 5.1 in 1968, 4.9 in 1969, 4.6 in 1970,
3.2 in 1971, 4.0 in 1972, 3.7 in 1973, 3.4 in 1974, 3.1 in 1975,
2.8 in 1976, 2.5 in 1977, 2.2 in 1978, 1.9 in 1979, 1.7 in 1980,

Compiled from Avvendix Te



Table 11

Projected Death Rates for Females of Various
Ages in Alberta: 1968-1980

e -

Projection

Age Low Medium High
0-4 3.4! 5.6 7.6

5 =9 0.3 0.5 0.7

10 - 14 0.2 0.4 0.6
15 - 19 0.4 0.6 0.9
20 - 24 0.4 0.7 1.3
25 - 29 005 0.7 1.2
30 - 34 006 009 l.4
3% -39 1.0 1.3 1.8
40 - 44 1.5 2.0 2.8
45 - 49 205 301 405
5() - 54 306 409 6.3
55 - 59 5.9 7.5 8.9
60 - 64 901 1201 15-5
65 - 69 1603 19-4 %.7
70 - 74 2604 33.0 4209
75+ 77.6 87.9 98.9

lpecreases through 3.4 in 1968, 3.2 in 1969, 2.9 in 1970,
2.6 in 1971, 2.4 in 1972, 2.1 ir 1973, l.o in 1974, 1.6 in 1975,
123 in 1976, 1.0 in 1977, 0.8 in 1978, 0.5 in 1979, 0.3 in 1980.

Compiled from Appendix I.
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ENROLMENT DATA

The enrolment by age and arade were obtained directly from the
annual reports of the Department of Education. Also, the data related

to enrolment by high school subject were obtained from the A Cards of

the Department of Education.

Enrclment by Age and Grade

Since the number of males and females of each age category was
determined by the projection of population, it was considered essential
to determine the proportion of each age-sex group in each grade in each
census year. Changes over the years allowed trends in proportions to be
isolated. For the purpose of testing the model, attendance rates were
assumed to change linearily over the years between census years.

Also, it should be noted that the attendance of various ages
was not reported in a consistent way by the Department of Fducatior (12)
and thus had to be corrected to September th of the yrars uhaer
consideration. The slight errors created by this techrique jroducet a
few attendance rates which appeared to cxceed one hunrdred ey crrt,
However, since the error appeared emall, and since the u.e ot the
technique was simply to relate attendance to population the irecriotency
was overlooked in order to retain year-to-year comparabiiity ot
attendance rates.

The data and the alternate assumption: about the TTRAR Y AL

of students by age and grade are set out in Agendix Joo While it



obvious that three sets of assumptions-~high, medium, and low--about
the attendance of each age have been made, it should be pointed out that
the distribution of each age group over the grades was assumed to remain
constant at the 1967 proportions. The alternate assumptions about each
age group were based on the highest possible attendance rate, the lowest
experience attendance rate, and a rate mid-way between the other two.

The high, medium, and low attendance rates are summarized in Table 12,

Table 13, and Table l4.

E£f { Distributi

As can be seen from the previous sections, a great deal of data
were required to partially account for the distribution of various ages
over various grades. Thus it was thought advisable to attempt to
determine the necessity for the technique used. To do this, an
assumption of a perfect relationship between ages and grades was made.
Thus, all six-year olds were assumed in grade one, all seven-year olds
were assumed in grade two, and so on. The assumptions of low, medium

and high attendance rates are set out in Table 15, page 60.

Effect of Kindergarien
Since the idea of establishing kindergarten in the school system
has been the topic of some discussion in Alberta, it was decided to test
the effect on the demand for teachers of allowing all students of
five years old to attend school. This was accomplished by assuming an
attendance rate ot 1000.0 per thousand of five-year olds in grade ore.
The projections from the enrolment Jata allowed various

assumptions about the future to be made. These assumptiors, in turr,
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Table 15
Attendance per Thousand of Children of Various

Ages in Various Grades 1967-68
Through 1980-81

Alternate Assumptions

Age Grade Low Medium High
6 1 953.9 975.0 1000.0
7 2 950.0 975.0 1000.0
8 3 950.0 975.0 1000.0
9 4 930.0 965.0 1000.0

10 5 930.0 965.0 1000.0

11 6 930.0 965.0 1000.0

12 7 940.0 970.0 1200.0

13 8 960.0 980.0 1000.0

14 9 870.0 935.0 1000.0

15 10 900.0 950.0 1000.0

16 11 850.0 925.0 1000.0

17 12 575.0 700.0 825.0
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allowed a range of enrolment in each grade to be determined. The rext

step was to relate this range of enrolment to the number of teachers.

Students in High School Subiects

In order to take into account the number of high school teachers
of various subjects, it was necessary to determine the probable enrol-
ment in subject fields. To accomplish this, the enrolment in subjects
open to each year of high school students was related to the total

students in that grade. This figure was disaggregated according to sex.

Grade ten. The data in Table 16 illustrate the relationship
between the enrolment of grade ten males and females in various subjects
and the total number of males and females in grade ten in that year. An
exanination of the data in Table 16 showed that there were variations in
the enrolment-student ratios for some subject fields but no real trends.
Also, the enrolment-student ratios tend to be interdependent. Thus, an
increase in one ratio, over time, resulted in a decrease in other ratios.
The interdependency made the problem of testing alternate assumptions
much more difficult.

TJo test the model, ar assumption of linecar change over time was

made. JTo complete the projections, the ratios that obtained in 196667

were used,

Grage eleven. The data summarized in Table 17, page 63,
fl1lustrates the relationship between the enrolmert of males and females
in various subject fields ana the total number of males ard fenales ir

grade elever.. Although the data indicated many variatiors ir enrc.ment



Table 1

6

Grade Ten Students and Enrolment in High School
Subjects in Alberta

62

Subject Enrolment -nrol-

Year Males Females Field Males Females Males Females

1951-52 4,131 4,874  Math-Sci. 11,932 12,236 2.588 2.508
Eﬂg.‘&c. 9.643 9'605 20334 10%9
Languages 2,778 3,384 0.672 0.694
Fine Arts 1,695 2,714 0.410 0.556
Phys. Ed. 3,726 3,954 0.902 G.b11
Commercial 4,048 6,786 0.980 1.391
Ind. Arts 2,918 309 0.706 0.063
Home Ec. 89 2,494 0.022 0.511
Trades & Tech. 0 C 0 0

195%6-57 6,211 6,459 Math-Sci. 15,587 15,481 2.509 2.397
Eng.-Soc. 25,695 27,844 4.137 4.311
Lanquages 730 880 0.117 0.136
Fine Arts 2,721 3,531 0.438 0.547
Phys. Ed. 6,218 6, 756 1.001 1.046
Commercial 5,969 10,149 0.961 1.571
Ind. Arts 5,189 265 0.835 G.041
Home Ec. 104 4,690 0.017 0.726
Trades & Tech. 0 0 0 0

1961-62 8,989 9,215 Math-Sci. 23,298 22,235 2.992 2.412
Eng.-Soc. 27,689 29,149 3,080 3.163
Languages 5,948 6,658 0.662 0.7123
Fine Arts 2,506 2,881 N.279 H.317
Phys. Ed. 9,165 9,678 1.019 1.0%0
Commercial 7,990 12,308 0.88Y 1,336
Ind. Arts 6,731 277 0,744 GO
Home Ec. 298 4,833 0,033 G.524
Trades & Tech. 0 0 ¢] 0O

1966=67 12,408 12,238 Math-Sci. 30,133 27,443 2.429 2.242
Eng.-Soc. 25,740 25,906 2.074 2.1117
Languages 7,893 g, 206 0.636 0.671
Fine Arts 4,070 4,577 0.32b 0.374
Phys.Ed. 12,039 12,212 0.970 1.000
Commercial 13,306 17,287 1.072 1.412
Ind. Arts 6,420 679 0.917 G55
Home Ec. 192 5,628 0.012 G460
Trades &

Tech. 9,995 525 ().45]) (e i
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Table 17

rirade Eleven Students and Enrolment in High School
Subjects in Alberta

/

Subject Enrolmept EnroleStu.Ratio
Field Males Females Males Females
Math=-Sci. 3,241 4,102 1.028 1.051
Eng.-Soc. 7,554 9,447 2.397 2.420
Languages 1,559 2,036 0.495 0.521
Fine Arts 214 266 0.068 0.068
Phys. Ed. 313 304 0.100 C.07b
Commercial 378 1,679 0.120 0.430
Ind. Arts 893 53 0.283 0.014
Home Ec. 9 598 0.003 0.153
Trades & Tech, 0 0 0 0
Math.-Sci. 7,947 7,209 1.719 1.430
Eng.-Soc. 13,607 18,8614 2.943 3,731
Languages 3,900 4,082 0.844 0.812
Fine Arts 266 483 0.058 0.096
Phys.Ed. 664 230 0.144 0.046
Commercial 1,248 4,139 0.270 0.821
Ind. Arts 1,702 19 0.368 0.004
Home Ec. 18 886 0.004 0.176
Trades & Tech. O 0 0 0]
Math-Sci. 12,65 11,525 1.744 1.589
Eng.~Soc. 27,448 286,405 3. 784 3,91¢€
Lanquages 5,834 6,038 0.8404 6,832
Fine Arts 397 304 0.0%9 (.,0A42
Phys.Ed. 1,429 87 0,191 GelOw
Commercial 2,732 6,5% 0.3117 (907
Ind. Arts 1,834 20 0.2%3 (.0073
Home Ec. 21 1,064 G007 G.147
Trades & Tech. 0 0 0 7
Math-Sci. 17,22 14,554 1.634 1.397
Eng.-S0c. 0,99 32,942 2.937 2.162
Lanquaqges 9,019 6,234 0.476 05998
Fine Arts 946 972 0.090 0.093
Phys.Ed. 2,730 1,215 0. 259 OJ117
Commercial 3,923 11,506 0.372 1.104
Ind. Arts 1,430 76 0.136 n.0o7
Home Ec. 360 1,467 0,034 (147
Trades & 1,823 642 G114 LAY

Tech.
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patterns, no real trends were apparent. Also, the interdependency among
the various fields precluded any possibility of testing the effect of
alternate assumptions. Thus, for the purpose of testing the model,
linear interpolation between years was used. To complete the projections

the data that obtained in 1966-67 were used.

Grade twelve. The relationship between the enrolment of males
and females in various subject fields and the number of males and
females in grade twelve is summarized in Table 16, As was the case with
the grade ten and eleven data, no real trends were in evidence in the
grade twelve data. Thus, linear interpolation was used to test the
model and the 1966-67 ratios were used to complete the projections.

It should be noted that many grade eleven and twelve students
were likely taking grade ten subjects and were thus counted with the
grade ten students. Similarly, many grade twelve students were llkely
taking grade eleven subjects and were counted with the grade elevens.
Because it was impossible to disaggregate the enrolments according to
real grade level this problem had to be ignored. However, on the basis
of the relationship between population changes and social changes rather
than biological changes (4, p. 596) and the conclusion that population
changes occur over a period of years, the problem stated above should

have little effect on the resulting projections.
PUP1L-TEACHER RATIOS

In order to relate the number of studerts ir various grades to
the nunber of teachers required, it was decided to use a varlety of

pupil-teacher ratios. By using data reported ir the Departmnert of
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Table 18

Grade Iwelve Students and Enrolment in High School
Subjects in Alberta

/

Subject Enrolment -
Year Males Females Field Males Females Males Females
1951-52 3,043 3,115 Math-Sci. 5,317 5,136 1.747 1.649
Eng.-Soc. 3,869 4,503 1.271 1.446
Languages 807 1,015 0.265 C.326
Fine Arts 55 61 0.018 2.02C
Phys.Ed. 313 304 0.103 ¢.098
Commercial 45 247 0.015 C.C79
Ind. Arts 211 6 0.069 0.002
Home Ec. 0 46 0.000 0.015
Irades & Tech. 0 0 0 0
195%<-57 4,192 3,531 Math=Sci. 9,761 7,%21 2.326 2.130
Eng.-SOC. 69999 6'817 1.67() 1.931
Languages 2,163 2,375 0.516 C.7C1
Fine Arts 44 147 0.010 0.042
Phys- Edo 0 0 00000 0.000
Commercial 114 753 0.027 0.213
Ind. Arts 189 1 0.045 0.000
Home Ec. 1 73 0.000 c.021
Trades & Tech. 0 0 0 0]
1961=-62 7,791 6,369 Math-Sci. 15,943 12,251 2.046 1.924
Eng.-Soc. 12,708 11,456 1.631 1.799
Languages 3,810 4,091 0.489 G.642
Fine Arts 95 67 0.012 0.011
Phys. Ed. 0 0] 0.000 G .000
Commercial 400 2,109 0.051 0,33]
Ind. Arts 212 0 0.027 ). 000
Home Ec. i 97 ). 000 0.01%
Trades & Tech. 0 0 0 0
1966=67 11,799 10,211 Math=Sci. 21,168 16,171 1,600 1.984
Eng.-Soc. 18,729 17,165 1.593 1 .61]
Lanquages 3,799 4,774 04 206 (),
Fine Arts 323 317 0,021 .,03]
Phys.Ed. 212 65 0017 1 O0A,
Commercial 1,912 6,427 G.12% 1.62Y
Ind. Arts 90 4 0.006 0,000
Home Ec. 2 3L G000 .031

Trades & lech. 997 229 0,08% (1,022
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Education Apnual Repgrts, estimates of the number of teachers at each
level were obtained. The relationship between the number of high school
students and various specialist teachers was estimated from data

obtained trom the Department of Education A Cards.

Ivcachers at various levelsg. Although the total rumber of
teachers employed in Alberta was reported for each year in the Annual
Beports of the Department of Education there was not a compleate
disaggreqation by levels. However, because the total number cf high
school teachers was reported, the total number of elementary and junior
high school teachers could be found. By assuming a relationship between
the number of classrooms and the number of teachers and using the reported
number ot elementary and junior hiqgh school classrooms, the number of
elementary and the number of junior high school teachers was «stimated.
This estimate for 1966-67 agreed with an estimate made by the A.T.A.

(2, p. 35). The estimates and the pupil-teacher ratios are reported in
Table 19.

A:. illustrated in Table 19, the pupil=-teacher ratio ir. the junior
high school as well as in the high school has remained relatively
static while the pupil=-teacher ratio in the elementary <chool. ha. been
decreasing. Thuu, while the alternate assumptions about the pupil-
teacher rativ in the junior high schools could be based or. the low,
mediun, anag high values, the alternate assumptions about the pupil-
teacher ratio in elementary school: had to take into arcount the
existing trend. The high value for elementary schools wat bLacod or 2t
Aean value over the past years. he nedium vaiue wae Dot ed o0y

continudation ot the 1966=67 valur. The low value was La.ea Of 4. .




Table 19

67

Pupil=-Teacher Ratio in Alberta in Various Ycars

Year

Level

Pupil-Teacher

Teachers Pupils Ratio
1951-32 Elementary 4,097 115,655 28.2:1
Jr. High 1,714 41,813 24,431
High 1,127 22,223 13.711
19%-57 Elementary 5,487 149,111 27.211
Jr. High 2,316 59,228 23.8s1
High 1,470 30,0%8 20.431
1961-62 Elementary 7,880 184,659 23.431
Jr. High 3,017 76,173 25.211
High 2,445 46,870 19.2:1
1966=67 Elementary 10, 393 213,058 20.5s1
Jre High ‘.“2 92.”6 2101'1
High 3,%%9 67,579 19.011
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estimated from a best-fit regression line. The equation of the regres-
sion line that was used was

X = -0.538Y + 1078.5
where X was the pupil-teacher ratio and Y was the year.
The alternate assumptions regarding the pupil-teacher ratio for

elementary schools over the period 1967-68 through 1980-8]1 were that the

pupil-teacher ratio would
1) decrease to 20.3 in 1967-68, 19.7 in 1966=-69,

1.2 in 1969-70, 18.6 in 1970-71, 18.1 in 1971=-72, 17.6 in

1972-72, 17.0 in 1973-74, 16.5 in 1974=75, 16.0 in 1975=76,

15.4 in 1976=77, 14.9 in 1977-78, 14.3 in 1978-79, 13.8 in

1979-80, and 13.3 in 1980-81,

2) remain at 20.5.
3) increase to and remain at 24.8.

The alternate assumptions regarding the pupil=-teacher ratio for
junior high schools over the period 1967-68 through 1980-81 were that
the pupil-teacher ratio would

1) remain at 21.1.
2) increase to and remain at 23.6.
3) increase to and remain at 25.2.
The pupil-teacher ratios for high schools were somewhat more

complex due to the attempt to account for various specialties.

High school specialists. To attempt to account for specific
shortages and over supplies of teachers, pupil-teacher ratios were

constructed to relate the total pupils registered ir. various courser to
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the number of teachers required.

As illustrated in Table 20, the pupil-teacher ratio for the
subject areas varied from 14.76 to 23.78 in 1961-62, These pupil-
teacher ratios were found by a random sampling of the Department of
Education A-Cards. The number of students in each subject area was
compiled from the Annual Beport of the Department of Education. From
these two sets of figures, the number of classes was calculated.

According to the A.T.A. report Ihe Professional Load of Alberia
Jeachers the reported teaching time amounts to an average of 7.4 full
courses. For physical education, where the class time ranges from less
than one-half of a full course to a full course, the teaching time
amounts to about 10.6 classes. However, the data reported by the A.T.A.
includes oniy full-time classroom teachers and not department heads,
coordinators, supervisors, or administrators (3, p. 8). Thus, the
teaching load can be expected to be high.

From the teaching load and the number of classes, the number of
teachers was calculated. The number of teachers was ther correcten to
the total number as reported by the Department of Education. For
comparative purposes, the corrected average teaching load was calculated
and shown in Table 20.

I7e data for 1966-67 were treated in a similar way to the data
for 1961-62. These data are shown in Table 21, page 71. 1t “hould be
noted that some decrease has assumed in the teaching load,

Because data were not available for 1951=%2 ard Vf A=, char g
in pupil-teacher ratios and teachif.g load were extrapolaten Lacr v

time to estimate the values that obtained. The oxtrapolqaten Jagué aer:
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used to test the model.
In order to complete the projections, the pupil-teacher ratios
that obtained in 1966-67 were used. As Dressel claims, it is in order
to assume no change in pupil-teacher ratios unless there is a

deliberate attempt being made to change them (9, p. 276).

Special edycation, One of the present trends ir Alberta's
education is toward the provision of special education classes for the
handicapped children. Although no exact data as to the present extent
of these services were available, it was thought advisable to test
various assumptions about the development of special education in the
future.

Although special education has often been claimed to be for
students who have exceptional learring abilities, there are specific
learning problems that are associated with special education programs.
Specitically, children in need of special education include, accordirg

to Cameron,

Chiidren withs (1) intellectual limitations (the slow learrery,
the mentally retarded), (2) intellectual superiority (the qiftes,
the talented), (3) behavior limitations (the emotionally disturbed,
the socially maladjusted), (4) special impairments, (%) learnirg
impairments (the hard of learning, the deaf), (€) visual impair-
ments (the partially sighted, the blird), and (7) nonsensory
physical handicaps and neuralogical defects (the crip,-led, the
chronic health problems, and the brain damaged) (5, p. 58).

Ihe main thrust of special education programs has beern to
provide services for children in all categories above except those of
intellectual superiority (5, p. 62). Thus, according to the Domininn
Bureau o! Statistics data, special education would have te acromWnOnat:

about 7.24 per cent of all children (7). Dunn estimates the proportic
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to be about % per cent of all children (10, p. 51).

In 1963-64, the public schools of Alberta provided special
education classes for about 1,923 children and required the services of
193 teachers. Thus 0.94 per cent of the elementary school children were
being accommodated by 1.72 per cent of the teachers with an average
class size of 12.57 pupils per teacher (5, p. 62).

If in the future the size of the special classes is to be
maintained as proportionately smaller than the normal classes and if a
deliberate attempt is made to accommodate handicapped children in the
clementary schools, then when 8 per cent of the children are in special
classes, 14.64 per cent of the elementary teachers will be special
education teachers.

The effect of a deliberate policy of accommodation of exceptional
students was tested by examination of the output of the model without any

additional assumptions as input since this variable was controllable,
SUMMARY

Since the purpose of the study was to predict the demand for
teachers, the number of teachers was related to the number of pupils
through specific pupil-teacher ratios. The number of pupils was related
to the population through attendance ratios. In order to predict the
population, data were gathered on births and deaths.

In many cases, data were assumed for future time periods. If
the variable in question was largely uncontrollable by the <chonl
systom, alternate assumptions were made -0 that they could be te oy tor

effect. Also, as was the case with special educatior, where limite
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data were available and objectives not clear, alternate assumptions werc

made and tested for effect.



75

REFERENCES FOR CHAPTER 5

1. Alberta Teachers' Association, Members' Handbook, Edmontons The
Alberta Teachers' Association, 1969.

2. Alberta Teachers' Association, 2 b in Ct o
1968, Edmontons Alberta Ieachers' Associaticn, 1969.

3. Alberta Teachers' Association, P i
Izachers, Edmontons Alberta Teachers' Association, 1963.

4. Beshers, James M., "Birth Projections With Cohort Models,”
Demography 11, pr. 593-99.

5. Cameron, D. R., "Meeting thc Needs of Exceptional Children,"

Ine Principal and Program Development, F. Enns (Ed.), Edmontons
The Policy Committee, Leadership Course for School Principals,
1%40

6. Dominion Bureau of Statistics, Popylation, Ottawa: Queen's
Printer, 1953, 19%7, 1963, and 1968.

7. Dominion Bureau of Statistics, :
Exceptional Children, Ottawa:s Queen's Printer, 1959.

8. Dominion Bureau of Statistics, Yital Statistics., Ottawa: Queen’s
Printer, 1931-1967.

9. Dressel, Paul L., "Comments on the Use of Mathematical Models in
Educational Planning,”

W Pd‘. m. l%"p pPo 275-88.

10. Dunn, Lloyd M., Exceptional Chiidren ip the Schools. New Yorks
Holt, Rinehart & Winston, 1963.

i1l1. Ferquson, George A.,
Educatign, Torontos McGraw=-Hill Book Company, 19%9.

12. Government of Alberta, Department of Education, Annual Report,
E4montons Queen's Printer, 1931-1967.

13. Government of Alberta, Department of Public Health and Vital

Statistics Division, Annual Repoxt. Edmontons Queen's
Print.r. 1%"1%70



Chapter 6
TEACHER DEMAND PROJECTIONS

In order to establish the projected demand for teachers, it was
necessary to make use of the data outlined in Chapter 4. These data were
used with the programs listed in Appendix C, Ap-endix D, and Acyendix E
to produce two sets of tests of the demand model as well as one set of

demand projections.

TOTAL DEMAND FOR TEACHERS

Although the model was designed to calculate the demand for
teachers at various levels and of various high school specialties, it was
thought desirable to examine both the tests of the model and the actual

projections for total teacher demand.

Although the basic data for the tests of the demand model were
available, it was necessary to include some alternate assimptions near the
ond of the time period. Thus two sets, including high, medium, and low

assumptions, of test projections were produced.

Isats using 195] and 1996 pooulation data. The 1951 and 19%

census population data were used with the demand model i:lustrated ir
Aopendix C. Alternate sets of birth and death rates were used for 1968
and 1969; alternate sets of attendance rates and pupil-teacher ratios were
used for 1967-68, 1968-69, 1969-70, and 1970=71. The use of the alterrate

76
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sets of data resulted in three sets of test projections. The total
rumber of teachers demand according to the test projections as well as
the total that obtained is illustrated in Table 22.

As illustrated in Figure 3 the projections that resulted from
the test of the model all produced the same values up to the 1966-67
school year. Beginning in 1967-68, due to the lack of complete data,
alternate assumptions were necessary and resulted in three different
sets of values.

The single projected values differed slightly from reality in
all years. In 1961-62, the projected value was less than the real
value by 0.7 per cent. Over the period 1962-63 to 1966-67 the projected
values were more than the real values by 1.7 per cent, 3.1 per cent,
3.7 per cent, 3.6 per cent, and 3.9 per cent respectively. For the
1967-68 term, the high projection was 7.0 per cent above the actual,
the medium projection was 0.6 per cent below the actual, arnd the low
projection was 16.1 per cent below the actual. For the 1968-69 term,
the high projection was 6.2 per cent above the actual, thr medium
projection was 3.0 per cent below the actual, and the low projection
was 18.2 per cent below the actual.

Although the range between the high projection and the low
projection includes the actual value, the range itself is so broad as to
be of little value toward making predictions. Bradley suggests that a
distribution which is the result of variations in a large number of
factors is likely to result in a normal distribution (1, p. 2). Since
each of the variables in this study were the result of a numbrr o!

factors, it is reasonable to believe that a normal dictributior. would L
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Table 22

Test of Demand Model Using 1951 and 19% Data

#

—Jeachers Demanded

Year Low Medium High Actual
1961-62 13,248 13,248 13,248 13,342
1962-63 14,227 14,227 14,227 13,988
1963-64 15,437 15,437 15,437 14,972
1964-65 16,600 16,600 16,600 16,007
1965=-66 17,805 17,805 17,805 17,183
1966-67 19,025 19,025 19,025 18,314
1967-68 16,418 19,459 20,948 19,579
1966~69 16,930 20,057 21,974 20,687
1969~-70 17,383 20,576 22,864

1970-71 17,7179 21,130 23,984
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representative of the projected demand for teachers. Thus the proce-
dure outlined by Hillier and Lieberman in a discussion of PERT was used
to reduce the range of the projections (2, p. 229). Essentially, the
method discussed treats the range between the high and low value as

six standard deviations. The distribution is considered centered about
a point gwo—thirds of the way between the mid-range and the medium
value (2, p. 2%0).

The above procedure was used to establish the 95 per cent
confidence limits for the projections and to test these limits against
the actual values. For 1%67-68 the 95 per cent confidence limits were
17,720 to 20,679 and included the actual value of 19,579. For 1968-69
the 95 per cent confidence limits were 18,207 to 21,503 and included the
actual value of 20,687. Thus, the predictions using this procedure

would appear to have some degree of accuracy.

Wm_ummﬂm- The 195 and 1961
population data were used with the demand model fllustrated in Appendix
D. As with the previous test, alternate sets of assumptions werc uscd
to produce a high, medium and low value where complete data were not
available.

As illustrated in Figure 4 the demand predicted for 1966=61
was 3.6 per cent too high. For 1967-66, the low value predicted was
16.5 per cent too low, the medium value was 1.1 per cent too high, and
the high value was 6.5 per cent too high. For 1968-69 the: low value was
18.6 per cent too low, the medium value was 3.7 per cent too low and

the high value was 5.6 per cent too high.
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Table 23

Test of Demand Model Using 19% and 1961 Data

/

Year Low Medium High Actual
1966-67 18,971 18,971 18,971 16,314
1967-68 16,3% 19,357 20,8%6 19,379
1968-69 16,832 19,95 21,840 20,687
1969=-70 17,262 20,409 22,686
1970-71 17,632 20,932 23, 7%
1971'72 170%1 21.‘95 24095
1972=-73 18,258 22,106 26,263
197374 18,3929 22,765 27,873
1974-75 18,792 23,470 29,583

197%=76 19,051 24,227 31,476
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Wwihen the 99 per cent contidence limits were calculated, the
result was an interval from 17,634 to 20,578 for 1967-68 and from
18,093 to 21,365 for 1968-69. It should be noted that in both cases,

the confidence limits included the actual value.

Projected Jotal Demand

The 1961 and 1966 population data were used with the demand
model illustrated in Appendix E. Alternate sets of assumptions regard-
ing birth rates, death rates, attendance rates, and pupil-teacher
ratios were also used. Three sets of projections resulted from the use
of these data.

As 11lustrated in Table 24, the set of assumptions used in the
projections was important in terms of the projected demand. For the
1971=72 school term, the low projection was 17.6 per cent less than the
medium and the high was 14.1 per cent more than the medium. By 1980-81
the low projection was 28.4 per cent less than the medium and the high
projection was 53.6 per cent more than the medium. The variations in
the projections can be illustrated by examining the range between the
high and low projection. In 1971-72 the range was 6,284 and in 1960-81
the range was 19,303. The graphs in Figure 5 illustrate the extent to
which the range increases over the time period between 1971-72 and
1980-81.

Even though the range of the projected demand was large, some
conclusions about the total demand for teachers could be drawn. 1f the
conditions which produce the lowest likely demand werc to obtair.

throughout the period of the study, after an initial decreasc ir. demand,



Table 24

Projected Total Demand for Teachers in Albertas
1971-72 to 1980-81

#

95 per cent

——DRemand ________ confidence Limits
Year Low Medium High Lower Upper
1972-73 16,413 19,940 23,537 17,624 22,279
1973-74 16,460 2,184 24,660 17,631 22,988
1974=-75 16,500 20,569 25,847 17,7117 23,824
1975-176 16,537 20,987 27,163 17,804 24,746
1976=77 16,579 21,439 28,729 17,875 25,813
1977-78 16,629 21,922 30,327 17,966 26,915
1978=-79 16,690 22,438 32,210 16,039 28,178
1979=80 16,768 22,975 34,107 18,132 29,460

1980-81 16,875 23,339 36,160 18,223 30,834
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a continuing slight increase would occur. If the conditions which
produced the highest .demand were to obtain, the teaching force in
Alberta would have to be increased in size by nearly 50 per cent over
the next ten years. Any conditions between these two extremes will
produce a continuing increase in the demand for teachers which will be

much like the incrcase that has occurred in the past.
DEMAND FOR TEACHERS AT VARIOUS LEVELS

Although there may be some utility in projecting the total
demand for teachers, some gains can be made by disaqggreqating the demarnd.
For this reason, the models were tcsted and used to project the demand

for teachers of elementary school, junior high school, and high school.

Iests of the Demand Medel
The projections that resulted from the use of the test data in
the models was disaggregated to project the demand for teachers at

various levels. In some cases, these projections could be compared to

the conditions that actually obtained.

{usle using 1950 and 19% population data. As was mentioned
previously, the model shown in Appendix C was tested. The results of
this test arc illustrated in Table 25, Table 26, and Table 27.

At cach of the levels, altcrnate ascumptions produccd low,
medium and high estimates of the teacher demand for the years following
1966=67. The actual demand was available for the years 1961-62 ard
1960-67 allowing the accuracy of the projection to be examined. ir the

casc of the domand for elementary school teachers the projections were
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Table 25

Test Demand for Elementary School Teachers in Alberta
Using 1951 and 1956 Population Data

’

Demand -
Year Low Medium High Actual
1961-62 7,896 7,896 7,896 7,880
1962-63 8,497 8,497 8,497
1963-64 9,115 9,115 9,115
1964-65 9,745 9,745 9,745
1965-66 10,395 10,395 10, 395
1966=-67 11,028 11,028 11,028 10, 393
1967-68 9,178 11,410 11,836
1968-69 9,379 11,666 12,471
1969-70 9,540 11,855 12,988

1970-171 9,664 12,109 13,769




Table 26

Test Demand for Junior High School Teachers in Alberta
Using 1951 and 19% Population Data

/

—Denand
Year Low Medium High Actual
1961-62 2,936 2,936 2,936 3,017
1962-63 3,207 3,27 3,207
1963=64 3,495 3,495 3,495
1964-65 3,800 3,800 3,800
1965=66 4,114 4,114 4,114
1966=67 4,4% 4,4% 4,450 4,362
1967=68 3,678 4,096 4,769
1968-69 3,828 4,262 4,963
1969=70 3,964 4,416 5,143

1970-71 4,088 4,%5% 5,296
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Table 27

Test Demand for High School Teachers in Alberta
Using 1951 and 1956 Population Data

Remand
Year Low Medium High Actual
1961-62 2,416 2,416 2,416 2,445
1962-63 2,523 2,523 2,523
1963~64 2,827 2,827 2,827
1964-65 3,055 3,0%% 3,05%
1965-66 3,296 3,296 3,296
1966-67 3,547 3,547 3,547 3,5%9
1968-69 3,723 4,129 4,540
1969=70 3,879 4,305 4,933

1971-72 4,027 4,471 4,919
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0.2 per cent high for 1961-62 and 6.1 per cent high for 1966-67. In the

case of the demand for junior high school teachers, the projections were
2.7 per cent low for 1961-62 and 2.0 per cent high for 1966-67. In the
case of the demand for high school teachers, the projections were 1.2

per cent low for 1961-62 and 0.3 per cent low for 1966-67.

Jests using 1956 and 196l population data. Since the only
projection produced from the 195 and 1961 population data that could be
compared with the actual was for 1966-67, it was not thought necessary
to include the complete set of projections. The projections for
1966-67 for the demand for elementary teachers were 4.1 per cent hijh,
for the demand for junior high school teachers were 4.7 per cent high,
and for the demand for high school teachers were 0.6 per cent high.

The tests of the model illustrate the fact that the margin of
error of the predictions was far less than the range of projections

resulting from the alternate assumptions.

Braiscted Demand for Elementary School lsachsrs

The projection, resulting from the use of the 1961 and 1966
population data as well as alternate assumptions about attendance and
pupil=teacher ratios, were disaggregated to show the specific demand
for elementary school teachers. These projections are {llustrated in
Table 26.

As 1llustrated in Figure 6 the low projections decresse {rom
8,372 in 1971=72 to 8,263 in 197%=76 and then increase to 8,433 in
1080=81. The medium projections graduslly incresse from 10,654 in
1971=72 to 13,092 in 1980-81. The high projections increase replidly
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Table 28

Projected Demand for Elementary School Teachers in Alberta:s
1971-72 to 1980-81

/

95 per cent

% W
Year Low Medium High Lower Upper
1971=72 8,372 10,6%4 12,578 9,198 11,975
1972=-73 8,331 10,816 13,300 9,193 12,439
1973=74 8,296 11,019 14,223 9,163 13,033
1974-7% 8,272 11, 28% 15,184 9,154 13,671
1979=76 8,263 11,519 16, 247 9,1% 14,372
1976=717 8,268 11,80% 17,528 9,144 15,194
1977=-78 8,289 12,109 18,807 9,193 16,028
1978-79 8,324 12,427 20,339 9,137 16,987
1979-80 8,373 12,798 21,859 9,137 17,947

1980-81 8,433 13,092 23,508 9,127 18,976
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from 12,578 in 1971-72 to 23,508 in 1980-81.

Wnen the 95 per cent confidence limits were used, the rahge of
the projections was reduced to some extent. The demand for elementary
school tcachers was predicted to be between 9,198 and 11,975 in 1971-72.
In 1980-81, the demand for elementary school teachers was predicted
between 9,127 and 18,976. It is interesting to note that if all the
conditions necessary to produce the lowest demand for teachers obtained,
after an initial decrease in demand, the year—to-year decrease in
demand would be slight. The configuration of the projection illustrated

in Figure 6 would suggest a continuing gradual increase in the demand

for elementary school teachers.

Preiected Demand for Junior High Scheool Teachers

The projected demand for junior high school teachers resulting
from the use of 1961 and 1966 population data and the alternate
assumptions are listed in Table 29.

As illustrated in Figure 7, the low projection of the demand
for junior high school teachers increase slightly and gradually from
3,889 in 197i-72 to 4,008 in 1980-8l. The medium projection for the
demand for junior high school teachers shows a relatively steady
increase from 4,346 in 1971-72 to 5,088 in 1980-81. The high projections
for the demand of junior high school teachers shows a fairly rapid
increase from 5,063 in 1971-72 to 6,422 in 1980-81.

The 95 per cent confidence limits tend to emphasize the fact
that the demand for junior high school teachers will likely increase

gradually. The lower confidence limit increases irom 4,011 in 1971-72
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Table 29

Projected Demand for Junior High School Teachers in Albertas
1971=72 to 1980-81

M

95 per cent
nd
Year Low Medium High Lower Upreor
1971=72 3,899 4,346 5,063 4,011 4,711
1972=73 3,931 4,399 9,139 4,0%0 4,839
1973=74 3,9%1 4,4%% 5,232 4,082 4,919
1974=75 3,964 4,%19 9,346 4,113 5,016
1975=76 3,971 4,%91 5,481 4,143 9,129
1976=77 3,97% 4,672 5,636 4,174 5,199
1977=-78 3,980 4,763 5,810 4,209 9,409
1978=179 3,986 4,863 6,001 4,248 9,565
1979-80 3,99 4,972 6,209 4,293 9,737

1980-81 4,008 5,008 6,422 4,342 3,919
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to 4,342 in 1980-81. The upper confidence limit shows an increase from

4,771 in 1971-72 to 5,919 in 1980-81.

Projected Demand for High School Teachers

The projected demand for high school teachers, illustrated in
Table 30, resulted from the use of 1961 and 1966 population data as well
as alternate assumptions about the other variables.

As illustrated in Figure 8, the low projections of the demand
for high school tcachers increased gradually from 4,072 in 1971-72 to
4,416 in 1980-8l1. The medium projections of the demand for high school
teachers increased from 4,529 in 1971-72 to 5,359 in 1980-81. The high
projections of the demand for high school teachers increased from
4,986 in 1971-72 to 6,230 in 1980-81.

The use of the 95 per cent confidence limits, while reducing
the range, also lends support to the idea that the demand for high
school teachers will continue to increase throughout the time period of
the study since the lower limit of 1980-81 is very nearly as great as
the upper limit of 1971-72.

Thus, the projected demand at various levels would suggest a
steady or slightly increasing demand for elementary school teachers,

a slight increase in demand for junior high school teachers, and a
continuing moderately increasing demand for high school teachers over

the time period 1971-72 through 1980-81.
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Table 30

Projected Demand for High School Teachers in Albertas
1971-72 to 1980-81

/

95 per cent
Year Low Medium High Lower Upper
1971-72 4,072 4,529 4,529 4,230 4,828
1972-73 4,151 4,625 5,098 4,315 4,934
1973-74 4,213 4,710 5,205 4,386 5,034
1974=-75 4,264 4,79% 5,317 4,450 5,137
1975-76 4,303 4,877 5,435 4,%09% 5,244
1976=77 4,336 4,962 5,565 4,557 5, 360
1977-78 4, 360 5,050 5,710 4,604 5,486
1978=79 4,380 5,148 5,870 4,654 5,627
1979=-80 4,400 5,248 6,043 4,702 5,776
1980-81 4,416 5,359 6,230 4,754 9, 940
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DEMAND FOR HIGH SCHOOL TEACHERS
OF VARIOUS SPECIALTIES

Since the teaching of high school subjects is becoming highly
specialized, a large discrepancy between the supoly and demand of a
particular kind of high school teacher would constitute a shortage or
over suprly of teachers. Thus, the demand for high school teachers was

further disaggregated into nine broad specialties. The model was also

tested in this regard.

Iests of the Medel

Since the actual number of each of the high school specialties
was estimated only for 1961-62 and 1966-67, the projections from the
test runs for only these years were considered.

As illustrated in Table 31, the projected demand for high
school teachers of various subjects compares closely to the actual
number for each year. To determine the dif ferences between the various
distributions a Chi Square test was used. In comparing the 1951-19%
projection to the actual for 1961-62, a Chi Square value of 0.60 was
found. In comparing the 1951-1956 projection to the actual for 1966-67,
a Chi Square of 0.50 was found. In comparing the 1956-1961 projection to
the actual for 1966-67, a Chi Square of 0.73 was found. All of the
Chi Square values calculated indicate no significant difference at a

level beyond the 0.0l level.
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Table 31

Test Projections of Demand for High School Specialists
in Alberta in 1961-62 and 1966-67

/

— 196162 _1960-67
Specialty 1951-56 Test Actual 1951-56 Test 1956-61 Test Actual
Math=Sci. 705 721 1,030 1,039 1,038
Eng.-Soc. 899 900 1,147 1,157 1,162
Lanquages 239 243 06 309 308
Fine Arts 617 67 110 112 109
Phys. Ed. 134 136 170 172 167
Commercial 226 230 438 443 436
Ind. Arts 84 83 106 107 103
Home Ec. 62 64 98 100 97

Trade & Tech. 0 0 142 143 139
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The use of the 1961 and 1966 population data as well as sets of
alternate assumptions resulted in three projections of the demand for
high school teachers of each of a number of specialties. The projections
are illustrated in Table 32, Table 33 and Table 34.

Even the low projection indicates a continued increase in the
demand for all different categories of teachers. It should be noted
however that the low projections indicate a diminishing increase in the
demand for all specialties beginning in about 1975=76.

The medium projections indicate a steady, moderate increase
in the demand for all specialties. The overall increase indicated
ap,ears to be about fifteen to twenty per cent over the ten-year period.

The high projections indicate a fairly substantial increased
demand in each category for each year. The overall increase ap,-ears to
be about 25 to 30 per cent over the ten-year period.

Thus, the projections would indicate continued increase in the
demand for high school specialists. In terms of actual numbers, the
biggest increases would be in English-social studies, mathematics~
sciences, commercial, and languages, in that order. In terms of
numbers, the smallest increases in demand would be in home economics,

fndustrial arts and fine arts, in that order.
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DEMAND FOR TEACHERS UNDER SPECIFIC

CIRCUMSTANCES
The demand model, with new assumptions used in the input
variables, was used to predict the demand for teachers under specific
special circumstances. Data ware set up to test the effect of kinder—
garten, the effect of lock-step ~rogression through school, and the

effect of uncontrollable variables.

Effect of Kindergarten

Table 35 illustrates the change produced in low, medium and
high projections by kindergarten for all five-year old students
beginning in 1971-72. The low projections suggest that universal
kindergarten would increase the demand for elementary teachers by
about 1,100 for any given year or ap,.roximately thirteen per cent.

The medium projections suggest that universal kindergarten would increase
the demand for elementary teachers by between 1,300 and 1,700 or about
twelve per cent. The high projections suggest that universal kinder-
garten would increase the demand for elementary teachers by between

1,500 and 3,000 or about thirteen per cent. The rather consistent
results would suggest with some certainty that the demand for elemen-
tary school teachers would be increased by between twelve and thirteen

per cent if a universal kindergarten program for five-year cld children

was introduced.

Table 3 illustrates the effect of the developmert of a

totally lock-step system, with twelve steps, or the total derand fcr
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Table 35
Effect of Kindergarten on Demand for Elementary School
Teachers in Albertas 1971-72 to 1980-81
—bon _High

Year No K.G. K.G. No K.G. K.G. No K.G. K.G.
1971-72 8,372 9,413 10,654 11,980 12,578 14,153
1972-73 8,331 9,370 10,816 12,174 13,300 14,987
1973-74 8,296 9,337 11,019 12,413 14,223 16,045
1974-75 8,272 9,318 11,25 12,688 15,184 17,142
1975-76 8,263 9,31% 11,919 12,993 16,247 18,351
1976=177 8,268 9,331 11,80% 13,321 17,528 19,802
1977-78 8,289 9,364 12,109 13,668 18,807 21,248
1978-79 8,324 9,413 12,427 14,029 20,339 22,978
1979-80 8,373 9,478 12,795 14,401 21,859 24,691
1980-81 8,433 9,5%4 13,092 14,781 23,508 26,551
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Table 36

Effect of Lock-step Progression on Demand for Teachers
in Albertas 1971-72 to 1980-81

—

Mediun High
Year Normal Lock-Step Normal Lock-Step Normal Lock-Step

1971=-72 16,343 15,786 19,829 18,759 22,627 21,677
197273 16,413 15,8%3 19,940 19,049 23,%37 22,536
1973-74 16,460 15,902 20,184 19,373 25,660 23,608
1974-7% 16,%0 15,937 20,569 19,737 25,847 24,741
197%=76 16,537 15,973 20,987 20,134 27,163 26,001

1976-77 16,379 16,017 21,439 20,567 28,729 27,507
1977-78 16,629 16,063 21,922 21,031 30,327 29,042
1978-79 16,690 16,123 22,438 21,522 32,210 30,849
1979-80 16,768 16,197 22,973 22,040 34,107 32,675
1980-81 16,857 16,285 23,%39 22,378 36,160 34,649
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teachers. The lock-step projections tend to be low in all cases. The
difference appears to be of such a degree, even for total demand, that
the use of the distribution of various ages and sexes over different
grades would appear not only to be justified, but to be necessary to

produce accuracy.

Eff { Uncontrollable Variabl

Since the variables of attendance ratios and pupil-teacher
ratio are to some extent controllable to the school systems, it was
thought desirable to test the effect of variations in birth rates and
death rates on demand for teachers. The medium attendance ratios and
pupil-teacher ratios were selected and used with combination of low
birth rates and high death rates as well as high birth rates and low
death rates. The results of this test are listed in Table 37,

The use of the low birth rates and high death rates reduces
the projection by about 1.1 per cent for 1971-72. The use of high
birth rates and low death rates for the same year increases the
projection by about 0.8 per cent. For 1980-81, the low birth rates and
high death rates reduce the projection by about 15.3 per cent while the
use of the high birth rates and low death rates increases the projec-
tion by about 10.6 per cent.

Figure 9 illustrates the relationship between the effect of the
variations of birth rates and death rates as compared to the effect of
the variation of all of the variables. The graph would suggest that if
attendance ratios and pupil-teacher ratios are really cortrollable

variables, changes in the birth or death rate need have very little



Table 37

Effect of Uncontrollable Variables on the Total Demand for

Teachers in Albertas

1971-72 to 1980-81

109

Low Births Medium High Births
Year High Deaths Projection Low Deaths
1971-72 19,298 19,529 19,689
1972-73 19,376 19,840 20,159
197374 19,431 20,184 20,704
1974-75 19,480 20,569 21,317
1975=76 19,927 20,987 21,990
1976=717 19,578 21,439 22,716
1977=-78 19,643 21,992 23,489
1978-79 19,723 22,438 24,301
1979~-80 19,818 22,975 25,146
1980-81 19,931 23,939 26,025
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impact on the total demand for teachers.

SUMMARY

The teacher demand model was tested and found to produce
reasonably accurate results. The model was then used, under a
variety of circumstances, to predict the total demand for teachers,
the demand for teachers at various levels, and the demand for certain
high school specialists. The model was also used to test the effect
of specific changes, namely the effect of universal kindergarten and a
total lock-step system. Finally, the model was used to test the
effect of uncontrollable variables.

The low projections indicated a diminishing demand for
teachers beginning in about 197%-76. The medium projections indicated
a ten to fifteen per cent increase over the next ten years. The
high projections indicated an increase of between twenty-five to

thirty per cent over the next ten years.
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Chapter 7
TEACHER SUPPLY

It was of interest to examine, using the available data, the
projected supply of teachers in Alberta to determine under what condi-
tions a difference between supply and demand would obtain. While it is
readily adnitted that many assumptions were necessary in predicting
teacher supply, any major differences between supply and demand that
were predicted indicate areas for action. A necessary first step in

predicting teacher supply was the preparation of data describing the

teaching force.
THE TEACHING FORCE

Data gathered by Ratsoy (5) served to describe the teaching
force as it existed in 1968-69. The proportions reported in Ratsoy's
study were combined with Department of Education data to provide a
profile of the teaching force by age and specialty.

Table 38 illustrates the proportion distribution, by per cent,
of the teaching force in Alberta in 1968-69 by age and specialty.
Ratsoy's data indicate an approximately equal distribution by age over
each of the specialties, thus an equal distribution was assumed. Also
Ratsoy's data provided the distribution between elementary, junior high
school and high school. Thus each of the sgecialties were assumed
distributed proportionately over the junior high school and senjor high

school (5).

113



114

*Qu61 ‘SOTPNIS [eUOTIEINP3 UO 33337ew0D AIOSIAPY E3IIATV Ul tuojuoepl ‘ZFRI~T IV

‘Aosjey °m °3 twolj pa(ydwod

0°0 1°0 1°0 1°0 10 1°0 1°0 9°0 v°0 8°1 9°¢ v9~09
0°0 1°0 1°0 1°0 1°0 1°0 1°0 9°0 6°0 0°C 8°€ 6G-GS
0°0 1'0 10 1°0 1°0 1°0 1°0 L°0 G°0 1"z A 4 vG-0%
0°0 1°0 1°0 1°0 1°0 1°0 1°0 L°0 G0 zT €y 6v—Sv
1°0 10 1°0 1°0 z°0 1°0 z°0 8°0 9°0 3¢ 4 6y o -Ov
1°0 1°0 1°0 1°0 (AL 1°0 z°o 8°0 9°0 92 1°s 6€-GE
1°0 1°0 1°0 1°o z°0 z°0 z°o 184§ 6°0 G°E 8°9 v€-0E
1°0 2°0 1°0 z°0 €°0 £°0 €°0 L1 €°1 rAd z-ot 6Z-Z
1°0 1’0 1°0 1°0 €°0 z°0 £°0 128 1°1 €y G'g Siedk pZ-C
‘yd2a] 23 SjIy  “wwo) *P3 s3IV *buel *308 *138 ybw cwer3 aby
§ apell awoy  °Pul *shyd autd -*bu3 4o “ar

tejxaqy ut Ajterdads pue aby Aq siayoeal jo uotINqrIIsSid

698961

gt 3lqel



115
The Department of Education reported 20,687 teachers in
Alberta in 1968-69. This total was used with the percentages indicated
in Table 38 to produce Table 39.
Although the data of Table 39 are not the actual numbers of
teachers of various ages in each spgcialty, the information is similar
enough to Ratsoy's Table 36 (5, p. 37) to be acceptable as a basis for

projections of the teaching force.
ENTRY TO THE TEACHING FORCE

Two means of entry to the teaching force are open to prospective
Alberta teachers. The entry routes are Alberta teacher training
programs or immigration into Alberta after completion of a teacher

training program elsewhere.

Alberta Teacher Iraining

Although various institutions in Alberta share the responsibility
for teacher training, basically two different routes are open. Students
can, throuch colleges and universities, complete all or part of the
four-year B. Ed. program or, after completion of another degree, take

an after-degree program at one of the universities.

Ihe four-vear B, Ed. program. As Table 40 indicates, the number
of students enrolled in the first year of the B.Ed. program relates reason-
ably well to the total enrolment of grade twelve students. The
proportion varies from a low of 0.065 in 1965 to a high of 0.090 in
1968, Since the model of the B.Ed. program, inrcluded in Appendix F,

nade use of the number of grade twelve students in Alberta as well as
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Grade Twelve and First Year Education
Enrolments in Alberta

Table 40

117

First Year Proportion Grade Twelve .
Year Grade Twelve Education in First Year Education
1962 14,160 1,076 0.076
1963 14,692 1,042 0.071
1964 16,697 1,207 0.072
1965 20,172 1,386 0.065
1966 21,781 1,478 0.068
1967 21,970 1,670 0.076
1968 22,484 2,031 0.090
1969 25,199 2,058 0.082
1970 27,138 1,809 0.067
Mean 0.074

Compiled from data supplied by Alberta Universities Commission.



the proportion of those entering education, the values of 0.065,
0.074, and 0.090 were input in the model. The grade twelve enrolments
used were the high, medium and low values from the teacher demand
model.

Since the computer model of the B.Ed. program made use of the
proportion continuing from year to year of the program, data relating
each year to the subsequent year were required.

As illustrated in Table 41, the enrolment in the second year as
compared to the first varied from a low of 0.96 tc a high of 1.09
with a mean of 1.02. These proportions were input into the model in
the high, medium, and low projections. 1t should be noted that th2
second year enrolment may actually be higher than the first year
enrolment of the previous year due to transfers from other faculties
and teachers returning to university. The three ratios reported above
were all used in the model.

As illustrated in Table 42, the enrolment in the third year as
a proportion of the second year enrolment of the previous years varied
from a low of 0.73 to a high of 0.92 with a mear of 0.80. Only the
value of 0.92 w~as used in the model since certification regulations no
longer allow students to become teachers after two years of training,

Table 43, page 121, illustrates the relaticr.ship betacern fourth
year enrolments and the third year enrolments of the previous years.
The ratic varies from a low of 0.72 to a high of c.8 with a nean of
C.78. Each of these ratios was used in the model to preduce the low,
Lijh, and mediun projectiors.

By making a few assumptiors, the distributior. ot the first year
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Table 41
First and Second Year B. Ed. Enrolments
in Alberta
S
Second/First
Year First Year Second Year Year Ratio
1966-67 1,478
1967-68 1,670 1,508 1.02
1968-69 2,031 1,818 1.09
1969-70 2,058 2,001 0.99
1970-71 1,968 0.96
Mean 1.02

Compiled from data supplied by Alberta Universities Commission.
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Table 42
Second and Third Year B. Ed. Enrolments
in Alberta
- Third/secons
Year Second Year Third Year Year Ratio
1966-67 1,344
1967-638 1,508 986 0.73
1968-69 1,818 1,122 0.74
1969-70 2,001 1,434 0.79
197071 1,832 0.92
Mean 0.80

Compiled from data supplied by Alberta Universities Commission.
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Table 43
Third and Fourth Year B. Ed. Enrolments
in Alberta
£
Fourth/Third

Year Third Year Fourth Year Year Ratio
1966-67 877
196 7-68 986 654 0.7%
1968-69 1,122 182 0.79
1969 10 1,434 961 0.86
1970-81 1,038 0.72

Mean 0.78

Compiled from data supplied by Alberta Universities Commission.
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students, in the B. Ed. program, over various specialties could be
determined. It was assumed that the students in the University of
Alberta were representative of all of the first-year students in
Alberta. Also, it was assumed that the students in the secondary
program were distributed evenly over junior high and high school
teaching. The resulting distribution is illustrated in Table 44.
To complete the predicted supply of teachers from the B. Ed.

program, the distribution that obtained in 1970-71 was used. It
should be noted that this distribution differs slightly from the mean

over five years but represents the most recent- figures in case of any

trends.

Ieacher suoply from the B.Ed. program. The teacher supply
from the B.Ed. program appeared low in terms of teachers of trades and
technical skills. Upon examining the basic data of the B.Ed. program,
it was discovered that many of the students of vocational education
began in the second year of the program due to advance credit for
skills. The number of people registered in the second year of
vocational education in 1970-71 was about six times the number in the
first year of the program in 1969=70. For this reasor, it was assumed
that the value predicted from the model was one-sixth of the value that
it should have been.

The numbers of teachers available from the B.Ed. program are
illustrated in Tables 45, 46, and 47. Table 45 is composed of the
projections from the set of assumptions such as to generally produce the

lowest set of values. Table 46 is composed of the projections from the
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set of assumptions such as to generally produce the medium set of
values. Table 47 is composed of the projections from the set of
assumptions such as to generally produce the highest set of values.

It should be noted that the first set of projections are
reversed in order due, likely, to the assumed retention rate at the
end of the third year. That is, it was assumed that students not
continuing for the fourth year would likely be available as teachers.
Thus a high retention rate at the end of the third year of the program
would reduce the number of teachers available for one year.

With the low set of assumptions, the relative minimum in the
number of teachers available is predicted to be in 1979-76. The médium
cet of assumptions results in a set of projections with a relative low
in 1974-75. With the high set of assumptions, although a slight

leveling off occurs in 1974-7% and again in 1976-77, no relative low was

predicted.

ine after-dearee progrdams. In the past, the after—dejree
progran has allowed students to obtain a B.Ed. degree after completion
of another degree. Al though the program involved two years of work in
aducatior., the student was allowed to teach at the end of one year.
Ihe atter—degree programs were available only throuyh the universities.

At the University of Alterta, the data suggest that most of

the students of the after-degree program went out teaching at the et ot
their tirst year of education. Table 48 illustratss that between
severty-five and ei jhty-five per cent of the studerts ir tne after=

dejree projram enter teaching rather tharn completing the cercl.d year.
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Table 48

Enrolment in the After-Degree Programs
at the University of Alberta

T ——————————
——

————— T ————————E—
e

Second/First
Year First Year Second Year Year Ratio
1966-67 180
1967-68 244 43 0.24
1968-69 338 60 0.2
1969=-70 326 55 0.16
1970-71 57 0.17

Compiled froms S. Hunka, Student Survey Faculty of Education,
Edmontons Unpublished document of the Faculty of Education, 1967-1970.
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The Annual Reports of the Alberta Universities Commission (1),
for all years except 1966-67, include the after-degree students with
the students taking a diploma in education. The 1966-67 report indi-
cates that about ninety per cent of the students in the "Other"
category were after—degree students. Thus, the figure of ninety per
cent was used to arrive at the total number of after—degree students
as illustrated in Table 49.

Aithough many attempts were made to obtain a predictor of the
number of after—-degree students, it was found that the number of grade
twelve students from three years previously related most consistently
with the number of after-degree students. As illustrated in Table 49,
the number of after-degree students as a percentage of the number of
grade twelve students varies from a low of 1.91 per cent to a high of
3.39 per cent with a mean of 2.81 per cent. These data were vsed as
predictors of the total number of after-degree students to produce a
high, medium and low set of values. The predicted total number of
after-degree students is illustrated in Table 50.

It was also of interest to determine the distribution of the
after-degree students over various specialties. Again, it was necessary
to consider the students at the University of Alberta as representative.
This procedure allowed the proportion of elementary to be determined as
well as the proportion secondary by specialty. To estimate the
proportion of junior high school teachers, no data were available but
taking into account the amount of specialized subject training after-
degree students generally have, it was estimated that about ore-third

of the secondary students would teach junior high school.



Table 49
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Total Enrolment in the After-Degree

Program in Alberta

ﬂ

After- Grade Twelve Per cent Grade Twelve
Year Degree Year Students in After-Degree
1965-66 271 1961-62 14,160 1.91
1966-67 354 1962-63 14,692 2,41
1967-68 448 1963~-64 16,697 2,68
1968-69 664 1964~65 20,172 3.29
1969-170 687 1965=-66 21,781 3.1%
1970-71 745 1966-67 21,970 3.39
Mean 2.81

Compiled from data obtained from the Universities Commission
and the Department of Education, Government of Alberta.
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Table 50

Predicted Total Number of After—Degree
Students in Alberta

/

— Grade Iwelve Students ter-Degree Students
Year Low Medium High Year At Low Medium High
1967-68 22,484 1971-72 429 632 762
1968-69 25,227 1972-73 481 709 855
1969-70 27,138 1973-74 518 763 920
1970-71 23,376 28,120 32,866 1974-75 446 790 1,114
1971-72 24,034 28,919 53,805 1975-76 459 813 1,146
1972-73 24,607 29,624 34,642 1976-77 470 832 1,174
1973-74 25,093 0,25 35,417 1977-78 479 850 1,201
1974-7% 25,492 10,836 36,175 1978-79 487 866 1,226

197%-176 25,815 31,391 36,957 1979-80 493 882 1,253
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The percentage of after—degree students in each specialty for
various years is illustrated in Table 51. With the exception of the
elementary teachers, the variations in each specialty tend to be
relatively small. Thus, it was decided that the mean values of each
proportion would be representative. For this reason, and in the
absence of any specific trends, the mean was used to calculate the

projected number of teachers of each specialty.

Teacher supplv from the after-deqree Proqrad- The projected
total number of students in the after-degree program was used as basic
data to project the nunber of teachers available from the after—degree
program. It was considered that eighty per cent of the students from
any given year would be available to teach in that year and the other
twenty per cent would be available in the following year. Those
available teachers were then assumed distributed, according to the mean
shown in Table 51, over the various specialties.

Table 52, Table 53, and Table 54 are composed of the projections
of the number of teachers of each specialty available from the after—
degree program. The low projections indicate a relative minimum in
1975-76. Both the medium and high projections indicate gradual

increases in the number of teachers available in each year.

An estimate of the rate of immigration of teachers into Alberta
was obtainable through the Department of Education Annual Reports (7).
In these reports, the total number of certificates issued tc teachers

from outs,ide the province were reported. While it was recognized trat
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the number of immigrant teachers was likely a function of excessive
demand, it was thought necessary to examine the rate of immigration and
make some alternate assumptions about the rate in the future.

As illustrated in Table 55, the rate of immigration of teachers
into Alberta has varied from a low of 48,5 per thousand teachers to a
high of 84.7 per thousand teachers with a mean of 59.1 per thousand
teachers. In order to predict the future teacher supply, it was
assumed that the rate of migration of teachers into Alberta would

1. decrease to and remain at 48.5 per thousand teachers,

2. decrease to and remain at 59.1 per thousand teachers,

3. increese to and remain at 84,7 per thousand teachers.

It was also assumed that the teachers migrating into Alberta
would be distributed ny age and specialty in proportion to the Alberta

teaching force as it existed in 1968-69.
EXIT FROM THE TEACHING FORCE

Teachers exiting from the Alberta teaching force were considered
under one of three classifications--leaving Alberta to teach elsewhere,
retiring, or other such as leaving teaching or death.

As illustrated in Table 56, the rates at which teachers left
Alberta tc teach elsewhere, were estimated. These rates varied from a
low of 11.9 per thousand teachers to a high of 18.3 per thousand
teachers, with a mean of 14.9 per thousand. These rates were each
assumed to continue to make up a high, medium, and low rate for the
projections.

The age and specialty distribution of the teachers leaving
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Table 55
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Total Immigration Emigration
Year Teachers Nunber Rate/1000 Number  Rate/1000
1960-61 12,607 622 49.3 231 18.3
1961-62 13,342 6417 48,5 179 13.4
1962-63 13,988 692 49.5 182 13.0
1963-64 14,972 743 49.6 252 16.8
1964-65 16,007 812 50,7 243 15.2
196566 17,183 891 51.9 264 15.4
196667 18,314 1,158 63.2 218 11.9
1967-68 19,579 1,659 84.7 301 15.4
1968-69 20,687 1,744 _Bi._:i 303 _1_4_._6_
Mean 59,1 14.9
Compiled from Department of Education, Annual Report. Ednontons
Queen's Printer, 1961-1969.
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Alberta to teach el sewhere was assumed to be in proportion to the
distribution of the teachers in the teaching force during the 1968-69
school year.

Table 5 illustrates the nunber of teachers retiring from the
teaching force. In order to complete the projection, normal retirement
at the age of sixty-five years was assumed.

The rate at which teachers left the teaching force varied from
35.1 per thousand to 94.4 per thousand with a mean of 51.0 per thousand.
These data are illustrated in Table 56.

Since no data were available on the distribution of the teachers
over the teaching force either in terms of age or specialty, a distribu-
tion had to be assumed. There was no reason to believe that one
specialty was affected more than any other thus a distribution by
specialty proportional to the total 1968-69 distribution was assumed.
There was reason to pelieve that age could be a factor in leaving the
teaching force.

It is likely that younger teachers more readily leave teaching
than older teachers; younger teachers may find teaching unsatisfactory
and then move to another career. Older teachers have either found
teaching satisfactory Or have too great a possibility cf loss in terms
of salary and retirement benefits to leave teaching. Charters found
that the rate of leaving teaching tends to be 3 logarithmic function of
age (2, p. 4). It the main reason for the loss of older teachers to
the profession is through death then average death rates for ages 60-64
years may be used tc establish a base for the estimates. The rates of

leaving the teaching profession are listed in Table 57.
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Table 57

Rates of Leaving Teaching per Thousand
Teachers in Alberta

d

Age Low Medium High

20-24 years 62.3 109.9 259.1
25-29 52.8 86.7 183.7
30-34 44,7 68.4 130.2
3539 37.9 54,0 92.3
40-44 3a.1 42.6 65.4
45-49 27-2 33.6 46.3
50=-54 23.0 26,5 32.8
55=59 19.% 20.9 23.3

60-64 16.5 16.5 16.5
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Values of the variables were used to produce projections of
the future teacher supply in Alberta. The lowest §et of projections of
Alberta-trained teachers, lowest immigration rates, and the highest
rates of leaving teaching in Alberta were used to produce the lowest
projections. All of the medium values of the variables were used to
produce the medium projections. The highest immigration rates, and

lowest rates of leaving teaching in Alberta were used to produce the

highest projections.
PROJECTIONS OF TEACHER SUPPLY

Sets of projections of total teacher supply, teacher supply by

levels, and teacher supply by high school specialty were produced from

the entry and exit data.

Iotal Teacher SuPply

The projections of the total teacher supply are illustrated in
Table 8. Predictions as to the future teacher supply in Alberta
depend to some extent upon the projection that is considered.

The low projections suggest that a gradual decrease in the
teacher supply in Alberta could occur in the next ten years. The
medium projections suggest 3 relatively gradual increase over the next
ten years. The high projections suggest a fairly sharp increase over
the next ten years.

By setting 95 per cent confidence limits, the range of the
projections was decreased to some extent. Even the lower contidence

limit suggests a gradual increase.
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Table 58

Projected Total Supply of Teachers in
Albertas 1971-72 to 1980-81

M

_Supply i
Year Low Medium High Lower Upper
1971-72 21,256 24,237 26,373 22,424 25,767
1972-73 21,153 25, 866 29,461 22,966 28,394
1973-74 20,949 27,511 32,810 23,426 31,175
1974=75 20,622 29,038 36,291 23,726 33,963
1975-76 20,067 30,733 41,030 23,824 37,513
1976=-177 19,636 32,424 45,961 23,949 41,148
1977-78 19,290 34,110 51,078 24,084 44,852
1978-79 19,009 35,787 56,388 24,124 48,635
1979=-80 18,771 37,455 61,898 24,327 52,503

1980-81 18,555 39,120 67,620 24,415 56,470
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Examination of the projected teacher supply became somewhat more
meaningful when it was compared to projected total teacher demand. The
95 per cent confidence 1imits of total teacher supply and demand are
jllustrated in Figure 10.

The lower confidence limit of supply is above the upper
confidence limit for demand over the period 1971-72 to 1973-74. In
the years 1974-75, the lower confidence 1imit for supply is approximately
equal to the upper confidence limit for demand. Over the time period
197576 to 1980-81 the lower confidence limit for supply is below the

upper confidence limit for demand.

Sypply of Elementary School Teachers

The prolected suprly of elementary school teachers is illustrated
in Table 9. The low projection suggests a fairly sharp decrease in
elementary school teachers. The medium projection suggests a steady
increase in supply of elementary school teachers. The high projection
suggests a rather sharp increase in elementary school teachers.

When the 99 per cent confidence limits were set, the lower
confidence limit suggests a slight but steady decrease in the supply of
elementary school teachers while the upper confidence limit sugjests a
fairly rapid increase irn the supply cf clementary school teachers.

The 9% per cent confidence limits of supply and demand are
conpared ir Fijure 11. Some overlap of the confidence intervals exists
in all years. Also, the upper confidence limit of the supply 1is
consistertiy above the upper confidence limit of 7emarnd. The lower

confidence linit of supply is above the lower corfiderce irtervai for
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Table 59

Projected Supply of Elementary School Teachers
in Albertas 1971-72 to 1980-81

e ————————————————————

__Supply.
Year Low Medium High Lower Upper
1971=-72 10,220 11,712 12,808 10,801 12,491
1972-73 9,856 12,069 13,817 10,698 13,285
1973f74 9,521 12,444 14,914 10,607 14,130
1974-75 9,184 12,787 16,048 10,488 14,972
1975-16 8,810 13,193 17,580 10,329 16,059
1976=1717 8,500 13,604 19,173 10,195 17,168
1977-78 8,236 14,018 20,823 10,077 18,300
1978-79 8,006 14,435 22 534 9,968 19,459
1979-80 7,802 14,832 24,305 9,862 20,643

1980-81 7,616 15,270 26,141 9,75 21,8%8
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demand but the difference between these two decreases in the later years

of the projections.

Supp] { Junj High School Teag]

The projected supply of junior high school teachers is
illustrated in Table 60. The low projection indicates a very slight
decline in the number of junior high school teachers. The medium
projection indicates an increase in the supply of junior high school
teachers. The high projection suggests a very rapid increase in the
number of junior high school teachers.

Considering the 95 per cent confidence limits, the lower
confidence limit indicates a slight increase and the upper limit
indicates a fairly sharp increase in the supply of junior high school
teachers.

The 95 per cent confidence limits of the supply and demand of
junior high teachers are compared in Figure 12. In all years of the
projections, the lower confidence interval of the supply of junior
high school teachers i{s above the upper confidence interval of the
demand for junior high school teachers. It is interesting to note that
the gap between the above-mentioned two intervals at first widens and
then narrows down again. However, the distance is such that the lower
confidence interval of supply in the first year of the projection is
nearly equal to the upper confidence interval of demand in the tenth

year.
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Table 60

Projected Supply of Junior High School Teachers
in Albertas 1971-72 to 1980-81

’

~SURRLY
Year Low Medium High Lower Upper
1971-72 5,703 6,490 7,046 6,013 6,890
1972-73 5,754 7,018 7,467 6,243 7,688
1973-74 5,762 7,552 8,974 6,441 8,540
1974-75 5,716 8,044 10,017 6,580 9,390
1975-76 5,592 8,588 11,456 6,651 10,482
1976=77 5,501 9,130 12,9%4 6,728 11,597
1977-78 5,432 9,669 14,509 6,804 12,735
1978-79 5,378 10,204 16,123 6,876 13,896
1979-80 5,334 10,736 17,798 6,941 15,084

1980-81 5,29 11,265 19,539 6,99 16,302
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Supply of High School Teachers

The projected supply of high school teachers is illustrated in
Table 61. The low projection indicates a slight increase in the
supply of high school teachers. The medium projection indicates a
relatively rapid increase in the supply of high school teachers--
doubling in ten years. The high projection indicates a very rapid
increase in the supply of high school teachers--more than tripling in
ten years.

When the 95 per cent confidence limits were considered, the
lower confidence limit indicated an increase in the supply of high
school teachers while the upper confidence limit indicated a very rapid
increase in the supply of high school teachers.

The 95 per cent confidence limits of the supply and demand for
high school teachers are compared in Figure 13. In all years of the
projections the lower confidence limit of the supply of high school
teachers is above the upper confidence 1imit of the demand for high
school teachers. The difference between the two above-mentioned limits
varies from about 800 in 1971=72 to 1,500 in 1976-77. It is also
interesting to note that the lower confidence limit of supply for the
first year of the projections is only slightly below the upper

confidence limit of demand for the last year of the projections.

swerly of high school specialists, Although no confidence
intervals were established, it was of interest to examine the supply and
demand of high school specialists. Since the projections of high and

low demand and supply of high school specialists were extreme conditiors
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Table 61
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in Albertas 1971-72 to 1980-81

—

—Supply 95X Confidence Limits
Year Low Medium High Lower Upper
1971-72 5,333 6,034 6,519 5,611 6,385
1972-73 5,543 6,779 7,677 6,026 7,420
1973-74 5,666 7,515 8,922 6,378 8,505
1974=75 5,722 8,207 10,226 6,658 9,601
1975=-76 5,665 8,952 11,994 6,844 10,979
1976-177 5,635 9,690 13,834 7,026 12,383
1977-78 5,622 10,423 15, 746 7,203 13,817
1978-179 5,625 11,148 17,731 7,370 15,279
1979-80 5,63% 11,867 19,79% 7,524 16,775
1980-81 5,644 12,585 21,940 7,664 18,311
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which would almost certainly never obtain, any discrepancies which are
observable indicate major problems. That is, although a comparison of
the extreme projections of supply and demand may fail to predict some
problems, any problems that are predicted are almost certain to be real.

The comparison of the low projections of supply from Table 62
and the high projections of demand from Table 34 was made to determine
excessive supply of some specialists. It was found that, in all years
of the projections, the low projection of supply exceeded the high
projection of demand for high school teachers of English-social studies,
fine arts, physical education, and home economics. The low projection
for the supply of teachers of high school English-social studies
exceeded the high projection of demand by a mean of 19.9 per cent.
The low projection of supply of high school fine arts teachers
exceeded the high projection of demand by a mean of 119.0 per cent. The
low projection of supply of high school physical education teachers
exceeded the high projection of demand by a mean of 90.2 per cent. The
low procjection of supply of high school home economics teachers
exceeded the high projection of demand by a mean of 80.3 per cent.

The comparison of the high projections of supply from Table
64 and the low projections of demand from Table 32 was made to determine
excessive demand for some specialists. In all except the last two
years of the projection, the high projection of the supply of high
school comnercial teachers was less than the low projection of demand.

The mean difference between supply and demand was 3.6 per cent.
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SUMMARY

The supply of teachers in Alberta was prrjected through
consideration of the present teaching force, entrance to the teaching
force through teacher training in Alberta and immigration into Alberta,
and exit through emigration, retirement, and other causes. The number
of teachers in the teaching force was projected for each of the years
1971-72 through 198081 by elementary, junior high school and various
high school specialties.

The projected supply was compared to the projected demand for
the total number of teachers, elementary school teachers, junior high
school teachers, and senior high school teachers. Also, the supply and
demand of high school specialists weare compared.

The projections indicated a possible shortage of elementary
school teachers and high school business education teachers. A
definite over-supply of high school teachers of English-social studies,
fine arts, physical education, and home economics was also indicated.

A general excess supply of junior high school teachers was in

evidence.
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Chapter 8
SUMMARY, CONCLUSIONS, AND IMPLICATIONS

The projections of the demand for teachers in Alberta has been
based on a social demand approach. By examining past trends and
making alternate assumptions about birth rates, death rates, attendance
rates, and pupil-teacher ratios, three sets of projections of the
demand for teachers have been produced.

The variables in the demand model were also changed in selected
combinations to test the effect of particular circumstances. In
particular, the effect of a system of schooling with no acceleration or
retardation, the effect of universal kindergarten, and the effect of the
uncontrollable variables were tested.

The projection of the supply of teachers in Alberta was attempted
in order to examine the available manpower in education in relation to
the projected demand. The supply model was based on cohort survival and
consideration of exit and entry. By examining past conditions and
making alternate assumptions regarding the exit and entry variables, it
was possible to produce three sets of projections of teacher supply.

No attempt was made to test the effect of any cpecific conditions on

teacher supply.

160
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CONCLUSIONS

It is possible to classify the conclusions of this study into
three somewhat different categories. Conclusions could be drawn related
to the demand for teachers in Alberta, the supply of teachers in

Alberta, and the balance between demand and supply.

Remand

The tests of the model indicated that population, providing the
attendance rates and pupil-teacher ratios were accurate, was a
reasonably good predictor of the demand for teachers in Alberta. Using
the 1951 and 1956 population data, it was possible to predict the total
demand for teachers in 1966-67 to within less than four per cent. Using
the 1956 and 1961 population data, it was possible to predict the total
demand for teachers in 1966-67 to within less than four per cent.
Furthermore, the test of the effect of the uncontrollable variables
illustrated the fact that, in comparison to other variables, birth
rates and death rates have little impact on the demand for teachers.

As to the projected total demand for teachers, although ranges
tended to e very large, some general conclusions could be drawn.
Although the demand for teachers appears to a large extent to be
controllable, the projections indicate at least a steady, if not
increasing, demand.

The tests of the demand for teachers at various levels indicated
that the model was most accurate in predicting the demand for high
school teachers, moderately accurate in predicting the demand for

junior high school teachers, and least accurate ir predicting the demand
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for elementary school teachers. Using the 1951 and 1956 population
data, the demand for teachers at various levels in 1966-67 was predicted
to within six per cent for elementary teachers, two per cent for

junior high school teachers, and less than one per cent for high school
teachers.

The projections of the demand for teachers at various levels
indicated at least a steady if not slightly increasing demand for
elementary school teachers, a slightly increasing demand for junior
high school teachers, and a moderately increasing demand for high
school teachers.

Similarly, the projections of the demand for high school
specialists indicated a consistent increase in the demand for teachers
in all specialties.

In examining the effect of selected special circumstances on
the demand for teachers, the introduction of a universal kindergarten
program for five-year old children would increase the demand for
elementary school teachers by between twelve and thirteen per cent. The
introduction of a program of twelve years of school, with no repetition
or acculeration for any students, would lower the total demand for
teachers by about tive per cent. Fluctuations in birth rates and death
rates gccount for about thirty per cent of the total variation in the
projections 4t a time fifteen years after the last real gopulation

data.
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Supply

Since the teacher supply was projected in terms of total,
teachers at each level, and high school specialists, it was possible
to examine the projections from several points of view.

The projection of the total supply of teachers indicated a
probable even or slightly increasing +otal supply.

The projection of teacher supply by level indicated a possible
slight decrease in the supply of elementary school teachers, at least
an even supply of junior high school teachers, and a slightly increasing
supply of high school teachers.

In terms of high school specialists, an even or slightly
decreasing supply was projected for teachers of mathematics and science,
commercial and industrial arts. An increasing supply was projected for
high school teachers of English and social studies, languages, fine arts,

physical education, home economics, and trades and technical.

Supply and Demand Balance

Conclusions regarding the supply and demand for teachers in
Alberta were based on the projections only and do not take into account
any market {mperfections. Two market imperfections should be mentioned
because they may affect decisions based on the conclusions of this study.

Complete mobility of all teachers in Alberta was assumed. In
fact, It is possible that some teachers do not have the necessary
nobility to seek enployment in all places in Alberta. That is, female
teachers in particular may remain unemployed in one place even though

they may be able to be employed in another place,
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Certain specialists may work less than full-time in their
specialty when employed in a smaller school. In this way, the demand
for certain specialists may appear to be reduced.

In spite of the above-mentioned problems, conclusions regarding
the balance between the supply of and demand for teachers were drawn.
In terms of the total teaching force, an excessive supply of teachers
will obtain until at least 1974-75. In the years 1975-76 to 1980-81
the possibility of a perfect balance or even slightly excessive demand
exists.

The projections of the supply of and demand for teachers at
various levels indicated no excessive supply of elementary school
teachers. In fact, a possibility of an excessive demand of elementary
school teachers was in evidence. A continuing excessive supply of both
junior high school teachers and high school teachers appeared almost
certain.

The supply and demand for various high school specialists was
also examined. A definite, continulng, excessive supply of high school
teachers of English and social studies, fine arts, physical education,
and home economics was indicated. An excessive demand over the period
1971-72 through 1978-79 followed by a possible balance in 1979-80 and

1980-81 was indicated for commercial teachers.
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IMPLICATIONS

The major implications of this study have to do with the
selection of teachers for positions and the training of future teachers.

With the apparent continuing excessive supply of some categories
of teachers, school authorities in Alberta may become more selective in
. their employment of teachers. On the other hand, in the case of
commercial teachers and highly qualified elementary teachers, the
apparent shortage would indicate that school authorities will continue
to compete for those teachers.

A student, selecting a program in a faculty of education, would
be most assured of future employment if the commercial or elementary
pattern is selected. The poorest choice of a pattern on the part of
the student, considering future employment, would be English-soclial
studies, physical education, fine arts, or home economics.

Faculties of education can help reduce the apparent excessive
supply of teachers by making the elementary education pattern more

attractive to prospective students.
SUGGESTED RESEARCH

Further research would help to increase the predictability of
teacher demand. Both cross-sectional and longitudinal research of
pupil-teacher ratios and attendance ratios could help to establish the
degree of controllability of these variables. Also, research into the
trends in high school programs would provide a basis for predicting

enrol.nents in various subjects and thus the demand for teachers of thosc
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subjects.

As to teacher supply, studies concentrating on the students of
faculties of education could help to determine the reasons for their
entry into education and their intended teaching field. Longitudinal
studies of teachers in the teaching force could help to establish other
entry and exit patterns and parameters.

5 soon as new census data become available a follow-up to

this study would help to determine the sensitivity and utility of the

models used.

COMMENTS ON THE SOCIAL DEMAND APPROACH

Although the social demand apyroach has been advocated for the
projection of the resources required for basic education, a few
shortcomings should be noted.

When generally available data are used, such as in this study,
and alternate assumptions based on the ranges suggested by the data,
very wide ranges of demand are predicted. These ranges are so broad as
to be of little value in educational planning. It is possible that the
ranges of predicted demand may be reduced by investigating further the
distributions of each of the independent variables and establishing
alternate assumptions on the bases of known probability levels.
Although this procedure would have the effect of lowering the probability
levels of the limits of the dependent varlable, it would also reduce
the rénqe of the projections.

It is quite possible that the information from a study such as

this can, in fact, serve to ensure that the predictions do not come
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true. If the investment aspect of education is considered, informa-
tion as to market conditions for teachers of various kinds can help the
student make a better choice of training program and thus a better
investment decision. Knowledge of a possible over-supply of some kinds
of teachers may influence students in their selection of career
preparation and thus reduce the possibility of massive over-supply.

On the other hand, if education--even s-ecialized career—
oriented education--is being viewed as essentially consumption, then
students' choices may be made on the basis of the attractiveness of
program content. This being the case, administrators might use
information from this kind of a study to change programs and avoid

the over-supply or excessive demand situations.
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MATHEMATICS

10s 11, 14, 33, 19, 30, 4, 6, 11, 2x22, 11, 11, 16, 24, 2x23, 3, 9,
25, 32, 16, 11x40

113 14, 10, 14, 9, 9, 17, 3x28

123 13, 2x30

20: 7, 13, 31, 19, 19, 5, 16, 2x17, 12, 16, 11, 22, 19, 7, 5, 24,
18, 10, 9x33

21s 11, 25, 11, 15, 9 3x24

30: 23, 6, 13, 9, 20, 8, 6, 12, 18, 17, 15, 11, 8x34

31s 12, 8, 7, 3x28

Mean - 21.89

SCIENCE
10s 11, 1€, 2x24, 19, 28, 6, 6, 8, 2x23, 10, 15, 17, 23, 2x22, 3, 9,
31, 32, 14, 14x34
123 13, 4, 31
203 10, 11, 25, 19, 20, 7, 13, 28, 14, 18, 12, 25, 20, 6, 5, 23, 21,
9x30
BIOLOGY
ils 21, 27, 31, 30, 14, 19, 22, 6, 4, 2x25, 3x33
a2s 27, 8, 14, 11, 19, 9, 6, 11, 23, 15, 23, 7, 6x36
CHEMISTRY
0: 2x16, 6, 11, 11, 21, 9, 6, 11, 21, 15, 19, 13, 6x40
PHYSICS
20s 15, 14, 5, 8, 6, 5, 5x28

Mean = 21.69
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ENGLISH

Lang. 103 2x%22, 19, 35, 6, 14, 2x22, 22, 2x17, 2x23 4, 34, 2x20,
18, 19x28
Lit. 10s 19, 33, 6, 14, 2x23, 2xl7, 2x22, 4, 32, 32, 17, 19x29
Lang.20s 21, 27, 32, 22, 24, 13, 17, 34, 28, 33, 14, 29, 23, 7, 14,
22, 25, 10, 14x27
Lit.20s 21, 27, 33, 22, 16, 13, 18, 35, 27, 33, 36, 31, 21, 7, 14,
25, 19, 9, 14x27
Lit.2l: 25, 22, 29, 15, 25, 20, 17
Eng.30s 2v20, 8, 11, 12, 32, 14, 6, 23, 25, 14, 22, 14, 13xX0
Mean = 24.16
SOCIAL STUDIES
108 2x22, 19, 37, 6, 13, 2x25, 11, 2x17, 2x23, 4, 33, 2x19, 17,18, 31
20: 21, 27, 31, 22, 22, 13, 15, 39, 16, 33, 36, 28, 21, 7, 14, 23.
21, 9, 12x32

30: 2x20, 8, 14, 10, 29, 12, 6, 26, 27, 32, 22, 14, 13x29
H+Pd.

105 2x9, 6
GEOG. 20: 21, 9, 33, 21, 10, 27, 2x24
LAW 203 14, 13 X0
PSYCH 203 11, 10, 2x23
SOCIAL 20113, 9, 26
Mean = 23.22
LANGUAGES
Er. 103 11, 14, 2x22, 19, 28, 13, 13 32, 12, 23, 22, 2x23, 4, 9
2x1%, 17, 14, 9x33
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Fr. 203 10, 29, 22, 19, 19, 35, 13, 11, 22, 23, 7, 5, 14, 16, 7
0: 20, 6, 11, 15, 22, 6, 11, 20, 25, 16, 8, 7x28
Ger:20s 16, 35
Ger.30s 30

Latin
20: 51 2X32

0s 30

Ukr.20s 10

Fr. 21: 10, 10, 2x23

Fr. 313 9, 7
Mean = 21.19

FINE ARTS

Art 103 4, 8, 9, 14, 2x19
201 11
0s 9

Mus.103 9, 12

10s 27, 32, 4%
208 22
0: 8
Mean = 14.76
PHYSICAL EDUCATION
10s 11, 10, 27, 2x22, 19, 2x16, 13, 6, 16, 2x23, 11, 12, 2x16
2x17, 2x17, 2x23, 4, 31, 32, 16, 18x29
20 19, 3x33

Mean = 17.31



COMMERCIAL

Typ.

Bkkg.
Acct.

shnd.

B. Fund
Rec.Kg.
Oof.Pr.
B.Mach.
Of .Pr.

Sec.Tr.

203
303
3013

k o]
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ax217, 2x17, 6, 17, 2x22, 23, 15, 28, 4, 13, 19, 18, 10x31

5, 21, 4, 13, 4x29
4, 2x30

14, 4x32

0

22, 11, 2x27

3,28

19, 8, 15, 15, 26
33, 22, 11

2x25

2x20

18

24

Mean = 22.23

INDUSTRIAL ARTS

G. M.

A+C
W.W.
Elect.
Auto.
w.u.
Elect.

Auto.

103
153
163
103
2l
103

10s

2x12, 19, 13, 3x23
15, 9, 14

11

2, 1%

14

4x19

7x19

219

19
&0



179
Elect. 30: S

Auto. 03 20
Draft 103 2x2l
Draft 203 9

Mean = 17.20
HOME ECONOMICS
F+D 10s 13, 2x10, 19, 15, 6, 19, 6x1§
H.Ec. 10: 13, 16
F&D 2: 19, 3x18
F&N 10s 15, 18, 4x20
FAN 20 2x13
F&D s 2x12
F&N s 5

Mean = 15.87
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CLASS SIZES 1966-67



MATHEMATICS

SCIENCE
Blol,
Sci,

Bio,
Chem,

Phys.

Biol.

103

113

123

143

Mean

14

181

7, 19, 2x27, 2x22, 22, 11, 33, 2x30, 17, 2x17, 27, 15,
32, 17, 18, 9x29

2x27, 18, 14, 2x21, 2, 13, 10, 8, 6x26

15, 11, 17, 34, 13

19, 20, 14, 21, 9, 5, 2x36

7, 3

4, 2x30, 18, 14, 12, 18, 36, 13, 13, 16, 5, 10, 6x34
19, 7, 7, 4, 5, 4, 2x22

9, 11, 2x33, 0, 17, 9, 18, 2x27, 12, 153, 9, 15. 10, 6,
6x29

2x27

15

= 21,03

15, 2x25, 25, 28, 18, 2«25, 14, 30, 7, 23, 13, 12, 2x38
8 18, 3x30, 2x23, 29, 12, 33, 2x32, 19, 33, 23, 1%

29, 16 22, 7x38

9, 13, 2x26, 2x15, 24, 10, 19, 2x24, 20, 15, 9, 14, 13,
11, 6x33

10, 2x}9

4, 3x33, 16, 13, 11, 16, 2x16, 14, 13, 13, 4, 9, 6x3l
%0, 6, 6, 9, 16, 7, 8, 8, 4xd

18, 2x24, 14, 19, 14, 2, 12, 4, 7, B, 6x32

s, 3x17, 8, 11, 12, 12, 20, 9, 5, 18, 3, 15, 3x38

229

Mean = 22,17
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ENGLISH
10: 20, 25, 5x20, 2x21, 25, 26, 2x24, 3x31, 19, 39, 2x21,
20, 2x35, 28, 23, 15x27
Lit. 1. 7, 18
Lang. 203 26, 2x14, 29, 13, 2x20, 32, 17, 23, 11, 26, 12, 12, 5x29
Lang. 21t 2x34, 5, 14
30s 12, 2x26, 19, 15, 13, 17, 2x19, 20, 10 5, 19, 8, 9, 8x29
Lit. 20 27, 2x17, 29, 15, 21, 32, 24, 19, 13, 11, 12, 5x28
Lit. 21s 2x34, 14, 18, 25, 15, 8 33, 27
33: 2x2, 8, 7, 4, 20, 24, 8, 10, 4, 12, 4, 8, 5x29
23: 2x28, 36, 10, 17, 6x31
Rdg. 103 27, 19, 19, 2x21, 14
Mean = 22.63
SOCIAL STUDIES ,
108 20, 25, 5x21, 2x21, 25, 16, 2x24, 3x31, 19, 40, 2x21
20, 2x3%, 28, 23, 15x30
203 21, 2x34, 2x17, 35, 15, 2x24, 2x29, 21, 20, 7, 22, 10
12, 8x31
0s 10, 2x29, 23, 14, 15, 2x21, 33, 16, 18, 4, 32, 7, 17, 7x34
HAPd. 103  2x20, 7
Geogq. 203 20, 16, 2x24, 17, 5, 13, 16
Law 20 2x28, 25, 33, 17, 2x36
Psych. 201 17, 14, 17, 28, 34, 32, 9, 3x31
Sociol. 203 14, 2x24, 6, 12, 31, 27, 28, 31, 7, 12, 4x35
Econ. 30: 8, 30, 20, 27, 10, 9, 8, 13, 7, 19

Mean = 23.71



LANGUAGES
Fr. 19s 7, 16, 3x26, 2x22, 16, 26, 25, 2x28, 19, 27, 2x23, 15,
25, 16, 20, 5x33
Fr. 208 11, 10, 2x25, 22, 24, 14, 12, 2x20, 9, 15, 13, 5, 3x36
Gr. 108 37
Gr. 203 17
Latin 203 16
Ukr. 20: 8 _
Fr. 30 2x21, 17, 12, 15, 5, 5, 13, 9, 10, 4, 3x34
Fr. 31s 9
Gr. 30: 14
Latin 3031 17
Ukr. 0: 4
Mean = 20.47
FINE ARTS
Art 10s 20, 23, 2x18, 3x0
Art 20: 29
AC 105 2x24, 12
Dr. 10s 18, 16, 26, 8, 7, 2x24
Dr. 20: 10, 23
Music 103 14, 11
Music 203 6
Art 30 17
Dr. s 14
Music 303 7
Music lls 26, 26

183



Music

Music

213

31

184
12, 13

19,8

Mean = 18.34

PHYSICAL EDUCATION

10s 8, 12, 5x27, 2x20, 33, 26, 2x24, 4x22, 19, 43, 2x2l,
29, 2x33, 28, 23, 15x26
20: 5, 13, 2x16, 18, 16, 4, 5, 6x32
Mean = 21.21
COMMERCIAL
Bkkg. 208 25, 9, 3, 36
Bus.F. 103 15, 7, 24, 22, 16, 21, 3x26
Mer. 20: 25
of.Pr. 203 2x17, 11, 32, 9, 9, 3x22
Rec.K. 10s 12, 12, 2x19
shnd. 10: 5x20, 7, 4, 38
Shnd. 203 20, 32
Typ. 10: 8, 28, 5x32, 2x20, 36, 26, 3x)9, 3x28, 19, 43, 2x2l,
18, 2x21, 25, 22, 9x3l
Typ. 20: 8, 3x19, 10, 12, 2x12, 2x20, 15, 8, 11, 4, 4x3%
Bus.M. 303 2x19, 3x29
Of.Pr. 303 10, 2x33
Typ. 30s 20, 14, 8, 2, 3x28
Bkkg 10s 30, 2x19, 2x21, 2, 33, 2, 6, 3x33
Shnd 0: 8, 15
C.Pr. 201 2x20
Acct. 303 8

Mean = 21091



INDUSTRIAL ARTS

Auto.
Auto.
Auto.
Draft.
Draft.
Elect.
Elect.
Met.
Met.
Met.
W.W.
W.W.
Auto.

Draft.

P.M.

101
203
21
103
203
10s
218
103
12
21
103
2l
32
0
10s
103
201

2x15, 6x16
4x9

15

14, 4x24
17

15, 3x23
13

11

3x17

15

19, 2x19
13

10

10

2x10, 8, 8, 21, 8, 18, 8
15

5

Mean = 15.09

HOME ECONOMICS

FD
RD
FON

FON

103

22, 16, 2x13, 15, 2x14
18, 18

27, 13, 15, 3x14

2

2x10, 16, 7, 11

®

185



2 27, 7, 21, 14
HRH.F. 203 11
C.S.D. 30: 13
F&D 30: 5,7
F&N 0: 4
H.BC.CR.10s 15
Mean = 14.%0

TRADES AND TECHNICAL

Autea.
Auto.
Auto.
B.Cul.
B.Cul.
B.Cul.
Carp.
Carp.
Carp.
C.Art
C.Art
C.Art
D.Pr.
D.Pr.
Draft.
Draft.
Draft.

Elect.

123
223
32:
123
223
32s
123
22
32
12:
22s
32
22
32s
12
22
32s

12

19
4x13
22
2x12
2x13
16

10
11
2x24
2x24
2x17
4x16
24
17

2x20

x1S

186



Elect.
Elect.
Eltr.
Eltr.
Eltr.
F.Pr.
F.Pr.
F.Pr.
G. Art
G. Art
G.Art
M. S.
M. S.
M. S.
P.Art
P.Art
P.Art
P.T.
P.T.
P.T.
Weld.

Weld.

22
323
123
223
32s
12s
22s
32:
123
223
32

12

32s

12s

32s
123
223
32s

32

Mean = 19,94

4x12
17
3x13
2x18
2x12
2x14
&2
21
17
17
11
3x17
x17
13
19
19
15
17

17

18

187



APPENDIX C

COMPUTER PROGRAM FOR DEMAND MODEL USING
1951 AND 1956 POPULATION DATA
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The program for the teacher demand model used the following data
in orders
1. Population in 1951 in 16F5.0 format--16 five year age groups
of males followed by 16 five year age groups of females.
2. Population in 1956 as above.
3. Title in 20A4 format--must have one non-blank in any of

the first four columns.

4, Age specific birth rates--one set for each of the years 1951
through 1969 in 7F5.0 format.

5. Age-sex-specific death rates--one set for each of the years
1951 through 1969 in 16F5.0 format.

6. Attendance rates--one set for each of the years 1951-32
through 1970-71 in 12F5.0 format.

7. Pupil>teacher ratios (teachers per thousand pupils)=-one

set for each of the years 1951-52 through 1970-71 in 12F5.0 format.

The output of the program was as followss

l. enrolment by grade by sex by year.

2. teachers by specialty by year.

The calculations of the program were as followss

1. The projections of the population from one year to the next
were accomglsihed throughs

(a) adjusting each age-sex cohort for deaths and migration.

(b) moving each age-sex cohort ahead by one=fifth.

(c) adding births to the first age cohort.

2. The migration rate was initialized to zero and then



calculated
(a)
(b)
(c)
(d)
3.

followss

(a)

(b)

(c)

4,
considerati
ratios for
5.
considerati

each specia

190
through twenty iterations of the followings

project the population for 1956.
compare the projected and actual 1956 population.
approximate the age-sex-specific migration rate.

repeat.

The matrix of school-aged population was calculated as

approximate the mid-year of the five-year age group as one-

fifth of the five-year cohort.

approximate each of the years between the mid-years by

linear interpolation.

correct each of the years of the flve-year cohort to the

total by adding a constant to each of the years.

The sex-grade matrix for each year was calculated through
on of the matrix of school-aged population and attendance
each grade by age and sex.

The teacher matrix for each year was calculated through

on of the sex-grade matrix and the pupil-teacher ratio for

1ty.
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APPENDIX D

COMPUTER PROGRAM FOR DEMAND MODEL USING
195 AND 1961 POPULATION DATA
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The program for the teacher demand model used the following data
in order:

1. Population in 195 in 16F5.0 format--16 five year age
groups of males followed by 16 five year age groups of females.

2. Population in 1961 as above.

3. Title in 20A4 format--must have one non-blank in any of
the first four columns.

4, Age-specific birth rates--one set for each of the years
1956 through 1974 in 7F5.0 format.

5. Age-sex-specific death rates—-one set for each of the years
1956 through 1974 in 16F5.0 format.

6. Attendance rates--one set for each of the years 1956=57
through 1975-76 in 12F5.0 format.

7. Pupil teacher ratios (teachers per thousand pupils)-one
set for each of the years 1956-57 through 197%-76 in 12F5.0 format.

The output of the program was as followss

1. enrolment by grade by sex by year.

2. teachers by specialty by year.

The calculations of the program were as followss

1. The projections of the porulation from one year to the next
were accomplished throughs

(a) adjusting each age-sex cohort for deaths and migration.

(b) moving each age-sex cohort ahead by one-fifth.

(c) adding births to the first age cohort.

2. The migration rate was initialized to zero and then

calculated through twenty fterations of the followings



(a)
(b)
(c)
(d)
3.

followss

(a)

(b)

(c)

4,

197
project the population for 1961.

compare the projected and actual 1961 population.
aporoximate the age-sex-specific migration rate.

repeat.

The matrix of school aged population was calculated as

approximate the mid-year of the five-year age group as one-

fifth of the five-year cohort.

approximate each of the years between the mid-years by

linear interpolation.
correct each of the years of the five-year cohort to the
total by adding a constant to each of the years.

The sex-grade matrix for each year was calculated through

consideration of the matrix of school aged population and attendance

ratios for each grade by age and sex.

3.

The teacher matrix for each year was calculated through

consideration of the sex-grade matrix and the pupil-teacher ratio for

each speclalty.
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APPENDIX E

COMPUTER PROGRAM FOR DEMAND MODEL USING
1961 AND 1966 POPULATION DATA
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The program for the teacher demand model used the following data
in orders

1. Population in 1961 in 16F3.0 format--16 five-year age
groups of males followed by 16 five-year age groups of females.

2. Population in 1966 as above.

3. Title in 20M format--must have one non-blank in any of the
first four columns.

4. MAge-specific birth rates—-one set for each of the years
1961 through 1959 in 7F5.0 format.

5, Age-sex-specific death rates—-one set for each of the years
1961 through 1979 in 16F5.0 format.

6. Attendance rates--one set for each of the years 1961-62
through 1980-81 in 12F3.0 format.

7. Pupil-teacher ratios (teachers per thousand pupils)--one
set for each of the years 1961-62 through 1980-81 in 12F3.0 format.

The output of the program was as follows:

1. enrolment by grade by sex by year.

2. teachers by specialty by year.

The calculations of the program were as follows:

1. The projections of the population from one year to the next
were accomplished throughs

(a) adjusting each age-sex cohort for deaths and migration.

(b) moving each age-sex cohort ahead by one-fifth.

(c) adding births to the first age cohort.

2. The migration rate was initialized to zere and then

calculated through twenty itezations of the followings
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(a) project the population for 1966.

(b) compare the projected and actual 1966 population.

(c) spproximate the age-sex-specific migration rate.

(d) repeat. ,

3. The matrix of school-aged population was calculated as
followss

(a) approximate the mid-year of the five~year age group as one-

fifth of the five year cohort.

(b) approximate each of the years between the mid-years

by linear intexpolation.

(c) correot each of the years of the five-year cohort to the

total by adding a constant to each of the years.

4. The sex-grade matrix for each year was calculated through
consideration of the matrix of school aged population and attendance
ratios for each grade by age and sex.

3. The teacher matrix for each year was calculated through

consideration of the sex-grade matrix and the pupil-teacher ratio for
each specialty.
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COMPUTER PROGRAM OF THE B.ED. MODEL
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The program for the B.Ed. model used the following data:

1. The number of students in each year of the B.Ed. route,
by specialty, in the year before the first year of the projections.

2. The number of students in grade twelve for each year
starting with the year before the first projection and ending on the
last year of the projections.

3. The proportion of grade twelve students entering the

B.Ed. route for each year.

4. The distribution of first year students over specialty

patterns each year.

5. The proportion of students progressing from first to second

year each year.

6. The proportion of students progressing from second to third

year each year.

7. The proportion of students progressing from third to fourth

year each year.

The output of the program is a matrix of teachers by speclalty

for each year of the projections.
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The program of the teacher supply model used the following datas

1. A matrix of teachers by specialty and five-year age group
in the year before the first year of the projections.

2. A matrix of exit rates from the teaching force, by age
group and specialty, for each year of the projections.

3. A matrix of net migration by age group and specialty for
each year of the projections.

4. A matrix of Alberta-trained teachers by specialty for each
year of the projections.

The output of the program is a matrix of teachers by specialty

for each year of the projections.
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W_mﬂ_ﬁ_mu. As illustrated in Figure 14,
the birth rates for females aged 15-19 was at its lowest level, 56.3,
in 1951. The highest level was at 85.4 in 1960. From this point, it
declined steadily to 62.7 in 1967. The mean birth rate for this age
category was 73.2.

An examination of the graph in Figure 14 would suggest that a
continuing downward trend followed by a levelling of f may be expected.
However, this trend is not so clearly established as to appear a
certainty. Even if the birth rate rises, its effect would not likely
be any different from a birth rate of 73.2 (the mean) occurring over
the period 1968 through 1980. .It is unlikely but the highest level the
birth rate might reach would be the high level over the years 1951
through 1967. Thus the very maximum level expected would be 84.4.

The alternate assumptions regarding the aged 1519 birth rate are

(1) that the birth rate will decline to and remain at 5.3

over the period 1968 through 1980.
(2) that the birth rate will rise to and remain at 73.2 over
the period 1968 through 1980.
(3) that the birth rare will rise to and remain at 84.4 over
the period 1968 through 1980.
Of the assumptions, number one appears to be the most likely to be
correct, number two would appear to be a relatively conservative
estimate, and assumption three has a very remote chance of being

correct.
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FIGURE 14
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mmmw. The birth rates for females
aged 20-24 ranged from a high of 281.2 in 1959 to a low of 196.7 in
1966. A steady increase between the years 1951 to 1955 was followed
by a series of fluctuations between 1955 and 1961, From 1961 to 1966
the rate declined steadily but increased again in 1967.

The increase in 1967 suggests, but does not assure certainty,
that the birth rate may be rising again. Should this rise occur, it is
unlikely that the overall effect would be greater than a continued
birth rate of 253.2 which is the mean value over the period under
consideration. On the other hand, if the rise in 1967 is simply a minor
fluctuation then the birth rate could decline to and stay at 196.7
which is the lowest value over the years 1951 through 1967. Although
is is a remote possibility, the birth rate may rise to 281.2, as it did
in 1959, and remain at that level over the next few years.

The alternate assumptions regarding the aged 20-24 birth rate
are

(1) that the birth rate will decline to and remain at 196.7

over the period 1968 through 1980.
(2) that the birth rate will rise to and remain at 253.2 over
the period 1968 through 1980.
(3) that the birth rate will rise to and remain at 281.2 over
the period 1968 through 1980.
Of the assumptions, nunber two appears to be most nearly appropriate.
Assumption number one will likely be too low. Assumption nunber three

has a very remote chance of being accurate.
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Ww_m. As illustrated in Figure 16,
the birth rates for females aged 25-29 increased to a high of 248.4 in
1959. Then they declined rapidly to a low of 168.6 in 1966, The birth
rate of 168.6 also obtained in 1967.
The slope of the graph in Figure 16 would suggest that the
birth rates may level off at 168.6 or slightly higher. If, in fact, the
portion of the graph {l1lustrated exhibits a cyclical trend, the birth
rates may begin to rise and have an effeét similar to a continuous
birth rate of 220.5. The highest likely value, and the chance of

reaching this seems remote, might be 248.4.

The alternate assumptions regarding the aged 25-29 birth rates
are
(1) that the birth rate will continue at a level of 168.6 over
the time period 1968 through 1980.
(2) that the birth rate will rise to and remain at 220.5 over
the time period 1968 through 1980.
(3) that the birth rate will rise to and remain at 248.4 over
the time period 1968 through 1980.
Of the assumptions, number one appears to be the most likely to be
representative, number two would appear to provide a reasonable upper

limit and number three would appear to be possible but highly improbable.

Birtha for females aged 30-34. The births for females ages 30-34
rises from a level of 143.6 in 1951 to a peak of 168.4 in 19%. From
1954 it declines, although not steadily, to a low of 99.9 in 1967,

These data rea illustrated in Figure 17.

The slope of the graph in Figure 17 would lend support to the
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FIGURE 16
BIRTHS PER 1000 FEMALES AGED 25-29 IN ALBERTA
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idea that the birth rate might remain at 99.9 in the years to come.
1f in fact, the new low is a temporary figure, the birth rate may rise.
Even a substantial increase could hardly be expected to have a greater
effect thah a birth rate of 145.5. It is not likely but a level of
168.4 has been reached before and could obtain over the next few years.
The assumptions regarding the rate of births to females aged
30-34 are as followss
(1) the birth rate will remain at a level of 99.9 over the time
period 1968 through 1980.
(2) the birth rate will rise to and remain at a level of 144.3
over the time period.1%8 through 1980.
(3) the birth rate will ;ise to and remain at a.level of
168.4 over the time period 1968 through 1980.
Of the three assumptions, the first appears to be most reasonable, the
second would appear to be a reasonable upper limit and the third,
though only very remotely possible, tends to show what would happen

under very unusual circumstances.

Births for fepales aged 35-39. The rate of births per 1000
females aged 35-39 increased slightly from 84.7 in 1951 to a high of 92.4
in 1955, After 1955, the rate declined sharply, but not steadily, to a
low of 54.0 in 1967.

The slope of the graph in Figure 18 would suggest that the rate
of births to females aged 35-39 may continue to decrease during the
years following 1967. However, it was difficult to determine the
extent to which it would decrease but it would appear to be safe to

assume that 54.0 would be a reasonable upper limit. Also, considering
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the years 1963 to 1967 as representative of a parabolic trend, the
birth rates could fall to about 35.0 and level off at about 35.0 in
1975. 1f, on the other hand, the graph represents a part of a cycle
such that it could be expected to rise, the effect would likely be the
same as the overall effect over the earlier period.
The assumptions regarding the rate of births to females aged
35-39 were as followss
(1) the birth rate will continue to decline through 50.0 in
1968, 46.0 in 1969, 42.5 in 1970, 40.5 in 1971, 38.5 in
1972, 37.0 in 1973, 36.0 in 1974 and remain at 35.0 over
the period 1975 through 1980.

(2) the birth rate will remain at 54.0 over the time period
1968 through 1980.

(3) the birth rate will rise to and remain at 79.8 over the
time period 1968 through 1980.

In reality, the rate of actual births may likely be expected to conform

to something between assumptions one and two.

mmun_m.d_&ﬂ. The rate of births for females
aged 40-44 increased from 28.8 in 1951 to a high of 33.3 in 1955. Then
it decreased to a low of 16.1 in 1967. The mean value of the birth rate
over the time period 1951 through 1967 was 27.2.

The slope of the graph in Figure 19 would suggest a continuing
downward trend. However, birth rates generally level off after a period
of time. Thus, it may be that the birth rates for this group can be
approximated by considering the values for 1965, 1966, and 1967 as a

part of a parabolic trend. On the other hand, it may be possible that



i !

] ]

| !

! !

)

) " /

{ ] 7

[} | \\

| | s

| | el

I _ -’

t " \\\\\

b __ __ v
hd ’ v e v v v v v P——— S ——
o © 2 o 0 ~N ® 2
A o~ N ~ - -

tb-Ov QIN SITVWAL 0001 ¥8d SHIYIE

FIGURE 19
BIRTHS PER 1000 FEMALES AGED 40-44 IN ALBERTA



227
the birth rates have reached the low value and will remain nearly the
same over the next few years. If the birth rates were to rise, the
mean value over the last period may be a high estimate of the effect.

The assumptions regarding the rate of births to females aged
40-44 are as followss
(1) the birth rate will continue to decline through 14.0 in

1968, 12.0 in 1969, 10.4 in 1970, 9.0 in 1971, 7.8 in

1972, 6.6 in 1973, 6.2 in 1974, 5.6 in 1975, 5.4 in 1976,

5.0 in 1977, 4.8 in 1978, 4.8 in 1979, and 4.8 in 1980.

(2) the birth rate will remain at 16.1 through the years 1968

through 1980.

(3) the birth rate will rise to and remain at 27.2 over the

period 1968 through 1980.

In reality, the birth rate will likely conform to something between

assunptions one and two. Assumption three serves as a maximum probable

limit.

w&mﬂﬂ. The data of Table 65 illustrates
the fact that there are no marked trends for these birth rates. In the
absence of definite trends and in consideration of the fact that these
rates are relatively low, the birth rates for the coming time period may
be based on the high, mean, and low birth rates for this group.

The assumptions regarding the rate of births to females 45-49
years of age are as followss

(1) that the birth rate will decline to and remain at 1.7 over

the time period 1968 through 1980.
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Table 65

Births per 1000 Females of Various Ages
in Albertas 1951-1967

ﬂ'

_Age of Mothers
Year 15-~19 20-24 2-29 30-34 35-39

40-44 a5+
1951 56.3 220.5 208.0 143.6 84.7 28.8 3.1
1952 60.9 236.4 217.4 154.2 84.3 0.1 2.7
1953 64.8 26.5 227.3 162.7 86,0 30.2 3.8
1954 74.2 274.1 234.2 168.4 89.3 32.7 3.1
1995 72.7 275.8 242.4 167.0 92.4 33.3 3.1
1936 73.7 264.0 243.3 153.0 87.1 30.1 2.9
1958 8l.1 275.8 244.1 151.1 89.3 26.9 3.0
19%9 84.8 281.2 248.4 153.0 86.9 28.5 2.8
1960 85.4 274.6 244.5 152.6 85.8 27.7 3.0
1961 84.4 278.4 231.6 148.3 8l.2 27.4 2.2
1962 81.3 276.4 226.6 145.4 77.0 27.6 2.4
1963 78.6 265.7 220.0 143.8 77.7 26.3 2.1
1964 69.8 244.3 205.0 136.7 69.3 2.3 1.9
1965 65.9 210.1 172.1 121.0 64.3 23.5 2.4
1966 65.0 196.7 168.6 103.9 58.4 19.0 1.7
1967 62.7 202.6 168.6 99.9 54.0 16.1 1.9
Mean 73.17  253.16 220.52 144.45 79.84 27.18 2.60

Compiled froms Dominion Bureau of Statistics, yital Statistics.
Aonual Reports, Ottawas Queen's Printer, 1951-1967.
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(2) that the birth rate will rise to and remain at 2.6 over the

time period 1968 through 1980.
(3) that the birth rate will rise to and remain at 3.8 over
the time period 1968 through 1980.
Of the assumptions, number two will most likely be representative of
reality but number one and numﬁor three serve as probable lower and

upper limits respectively.



APPBNDIX 1

AGE AND SEX-SPECIFIC DEATH RATES
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m._;mmm.md.mw- As illustrated in
Figure 20, the number of deaths per thousand aged 0-4 was lower for
females than for males in all years. Also, it should be noted that
both sets of rates showed a general decrease from 1951 through 1967
and could be fitted reasonably well to a straight line regression model.
In order to test the effect of a continued decrease, both of the
sets of death rates were fitted to a straight line. The regression
equations were as followss
(1) males X = =.29Y + 10.1

(2) females X = =.27Y + 7.9

where Y = Year - 1951

X

Deaths per 1000
Even though the death rates may not continue downward according to the
past trend, these regression lines served as 2 minimum value.

1f the death rates for these groups increase or remain the same,
it is unlikely that their effect could be greater than a continuation

of the mean values. The greatest value that seems at all likely is the

maximum value shown.
The assumptions regarding the death rates for males aged 0-4
were as followss
(1) that the death rate will increase to 5.1 in 1968 and
decrease through 4.9 in 1969, 4.6 in 1970, 4.2 in 1971, 4.0
in 1972, 3.7 in 1973, 3.4 in 1974, 3.1 in 1979, 2.8 in
1976, 2.5 in 1977, 2.2 in 1978, 1.9 in 1979, and 1.7 in
1980.

(2) that the death rate will increase to and remain at 7.5
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DEATH RATES FOR MALES AND FEMALES AGED O-4 IN ALBERTA
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in the years 1968 through 1980.
(3) that the death rate will increase to and remain at 10.4
during the years 1968 through 1980.
The assumptions regarding the death rates for females aged 0-4 were as
followss
(1) that the death rate will increase to 3.4 in 1968 and
decrease through 3.2 in 1969, 2.9 in 1970, 2.6 in 1971,
2.4 in 1972, 2.1 in 1973, 1.8 in 1974, 1.6 in 1975, 1.3 in
1976, 1.0 in 1977, 0.8 in 1978, 0.5 in 1979, 0.3 in 1980.
(2) that the death rate will increase to and remain at 5.8
during the years 1968 through 1980.
(3) that the death rate will increase to and remain at 7.6
during the years 1968 through 1970.
Of the assumptions, reality will likely prove to be between assumptions
one and two for both males and females. Assumption three in both cases

serves to set a maximum probable rate.

WMJDW- As illustrated in
Figure 21, the death rates for males and females aged 5-9 both exhibit
a slight downward trend but the fluctuations from these trends are so
wide as to make them meaningless.

For the above reason, the death rates for these groups were
accounted for merely by considering the high, mean, and low values of
each set of rates. This procedure resulted in alternate assumptions
for the male death rates as followss

(1) that the death rate will decline to and remain at 0.3 during

the time period 1968 through 1980.
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(2) that the death rate will rise to and remain at 0.5 during
the time period 1968 through 1980.
(3) that the death rate will rise to and remain at 1.3 during
the time period 1968 through 1980.
The alternate assumptions for the female death rates were as followss
(1) that the death rate will decline to and remain at 0.3
during the time period 1968 through 1980.
(2) that the death rate will rise to and remain at 0.5 during
the time period 1968 through 1980.
(3) that the death rate will rise to and remain at 0.7 during
the time period 1968 through 1980.
Considering the assumptions, in each case assumptions one and two will
likely be the limits of the effect of the real death rates. However,

assumption number three serves as 2 conservative estimate of the upper

limit.

WMMH-MM. As illustrated
in Figure 22 the death rates for both males and females aged 10-14
decreased to some extent in the 19%0's. However no overall trend
appears to be manifest in either the male or female death rates. Thus
the alternate assumptions regarding these rates were based on a
consideration of the high mean, and low rates over the time
period under consideration.

The alternate assumptions regarding the death rates for males
aged 10-14 over the time period 1968 through 1980 were that the

death rate would

(1) decrease to and remain at 0.4.
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(2) increase to and remain at 0.6.

(3) increase to and remain at 1.1.
It should be noted that rates illustrated in Figure 22 make assumption
three appear very unlikely while assumptions one and two would appear
to include the range of the real death rates. The alternate assumptions
regarding the death rates for females aged 10-14 over the time period
1968 through 1980 were that the death rate would

(1) decrease to and remain at 0.2.

(2) increase and remain at 0.4.

(3) increase to and remain at 0.6.
The third assumption would appear, from the nature of the graph in
Figure 22, to ve very unlikely to be true, but the real death rates

would probably be between assumptions one and two.

Death rates for males and females aged 13=13. The death rates
for both males and females aged 15-19 do not show any clear-cut
trends but do fluctuate widely. This is illustrated in Figure 23. To
account for this wide fluctuation, it was assumed that any death rate
that had occurred could occur again but the fluctuation could also
continue.

The assumptions regarding the death rate for males aged 15-19,
over the period 1968-1980, were that the death rate would

(1) decrease to and remain at 0.9.

(2) decrease to and remain at 1.3.

(3) increase to and remain at 1.6.
Although the death rate for any one year could be equal to those of

assumption one and three, continued fluctuations could have an effect
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more like those of assumption two. The assumptions regarding the
death rate for females aged 15-19, over the period 1968-1980, were that
the death rate would

(1) decline to and remain at 0.4.

(2) increase to and remain at 0.6.

(3) increase to and remain at 0.9.
In this case, the real death rates would be most likely to fall between

assumptions one and two with assumption three having little chance of

being true.

Death rates for males and females aged 20-24. As illustrated
in Figure 24, both the male and female death rates for persons aged
20-24 declined in the early 1950's. However, the male death rate has
recently shown a tendency toward an increase. Thus, while the
assﬁmptions for both male and female death rates were based on the high,
mean, and low values, the likelihood of the accuracy of particular
assumptions is different for males and females.

The assumptions regarding the death rates for males aged 20-24
over the time period 1968 through 1980 were that the rates would

(1) decrease to and remain at 1.6.

(2) decrease to and remain at 2.0.

(3) increase to and remain at 2.5.
The nature of the graph in Figure 24 suggests that the real death
rates would be expected to comply with the range established by
assumptions two and three. The assumptions regarding the death rates

for females aged 20-24 over the time period 1968 through 1980 were that
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the rates would
(1) decrease to and remain at 0.4.
(2) increase to and remain at 0.7.
(3) increase to and remain at 1.3.
For females of this age group, the data suggests that the real death

rates might have an effect most closely related to assumption two.

D2ﬂ1h_xaIsﬁ.29x_mﬂlss_and_ismﬂlﬁs.iﬂﬂdJZZﬁZQ- Both the male and
female death rates for this age group are characterized by wide
fluctuations and the lack of definite trends. As illustrated in
Figure 25, the female death rates reached a peak in 1953 which was far
higher than it ever reached in the subsequent years. Because of the
lack of trends and in spite of the inconsistency in the female death
rates, the alternate assumptions were based on the high, mean, and low
rates.

The alternate assumptions regarding the death rates for males
aged 25-29 over the time period 1968 through 1980 were that the death
rate would

(1) decline to and remain at 1.5,

(2) decline to and remain at 1.7.

(3) increase to and remain at 2.1.

In any given year, the assumptions appear to have equiprobability of
being true. If, however, the fluctuations continue, the effect will
most likely be like the effect of assumption two. The alternate
assusptions regarding the death rates for females aged 25-29 over the

time period 1968 through 1960 were that the death rate would
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(1) decline to and remain at 0.5.

(2) increase to and remain at 0.7.
(3) increase to and remain at 1.2.
Assumption three appears to have little probability of being accurate

in any given year. Assumptions one and two are the likely limits of

the real death rate.

Death rates for males and females aged 30-34. Both the male and
female death rates for this age group showed their highest value in
1951 and fluctuated widely below this value in subsequent years. As
illustrated in Figure 26, the decrease after 1951 gives the rates the
appearance of a slight downward trend. Thus the alternate assumptions
were based on the high, mean, and low values with the recognition that
the assumptions would not be of equiprobability.

The alternate assumptions regarding the death rates of males aged
30-34 over the time period 1968 through 1980 were that the death rate
would

(1) decline to and remain at 1.5.

(2) increase to and remain at 1.9.

(3) increase to and remain at 2.4.
Assumptions one and two would appear to be realistic upper and lower
values of the expected death rates. The alternate assumptions regarding
the death rates of females aged 30-34 over the time period 1968 through
1980 were that the death rate would

(1) decline to and remain at 0.6.

(2) increase to and remain at 0.9.

(3) increase to and remain at l.4.
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Of the assumptions, the third appears to be far too high to be
realistic. Assumptions one and two can be considered to be the upper

and lower limits of the expected value.

Death rates for males and females aged 32-39. As illustrated
in Figure 27, both the male and female death rates for this group have
shown some tendency to decline. This decline has implications
regarding the probability of the assumptions.

The alternate assumptions regarding the death rate for males

aged 35 to 39 over the time period 1968 through 1980 were that the

death rate would

(1) remain at 1.8.

(2) increase to and remain at 2.2.

(3) increase to and remain at 3.1.
The decline in these death rates since 1951 implies that assumptions one
and two are the most viable and assumption three is quite improbable.
The alternate assumptions regarding the death rate for females aged 35
to 39 over the time period 1968 through 1980 were that the death rate
would

(1) decline to and remain at 1.0.

(2) decline to and remain at 1.3.

(3) increase to and remain at 1.8.

In this case, assumption two will likely have an effect similar to the

actual death rates.

Wﬂ“ﬂwﬂ- Figure 28

illustrates the fact that the death rates for both males and females for
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this age group exhibits wide fluctuations and no real trends. Thus in
each case assumptions one and three set the lower and upper bounds of
the probable death rates while assumption two approximates the overall
effect of continued fluctuations.

The alternate assumptions regarding the death rates for males
aged 40 to 44 over the time period 1968 through 1980 were that the
death rates would

(1) decline to and remain at 2.7.

(2) decline to and remain at 3.4.

(3) increase to and remain at 3.7.

The alternate assumptions regarding the death rates for females aged
40 to 44 over the time period 1968 through 1980 were that the death
rates would

(1) decline to and remain at 1.5.

(2) decline to and remain at 2.0.

(3) increase to and remain at 2.8.

Wmu_m_mamwm . It was
thought that the death rates for this age group would have little, if any
impact, in terms of the model, on the demand for teachers. For this
reason, the alternate assumptions, about the death rates for each age
category of this group were stated without explanation.

As illustrated in Figure 26, the alternate assumptions regarding
the death rates for males aged 45 to 49, over the time period 1968
through 1980 were that the death rates would

(1) remain at 4.5.

(2) increase to and remain at 5.2.
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(3) increase to and remain at 6.0.
The alternate assumptions regarding the death rates of females aged
45 to 49, over the time period 1968 through 1980 were that the death
rates would

(1) decline to and remain at 2.5.

(2) increase to and remain at 3.l.

(3) increase to and remain at 4.5.

As illustrated in Figure 30, the alternate assumptions regarding
the death rates for males aged 50 to 54, over the time period 1968
through 1980, were that the death rate would

(1) remain at 7.7.

(2) increase to and remain at 8.5.

(3) increase to and remain at 10.1.
The alternate assumptions regarding the death rates for females aged
%0 to 54, over the time period 1968 through 1980, were that the death
rates would

(1) decline to and remain at 3.6.

(2) increase to and remain at 4.9.

(3) increase to and remain at 6.3.

As illustrated in Figure 31, the alternate assumptions regarding
the death rates for males aged 55 to 59, over the time period 1968
through 1980, were that the death rate would

(1) decrease to and remain at 12.2.

(2) decrease to and remain at 13.1.

(3) increase to and remain at 13.8.

The alternate assumptions regarding the death rates for females aged
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5% to 59, over the time period 1968 through 1980, were that the death
rate would

(1) decrease to and remaln at 5.9.

(2) decrease to and remain at 7.5.

(3) increase to and remain at 8.9.

As illustrated in Figure 32, the alternate assumptions regarding
the death rate for males aged 60 to 64, over the time period 1968
through 1980, were that the death rates would

(1) decrease to and remain at 19.5.

(2) increase to and remain at 20.9.

(3) increase to and remain at 22.4.
The alternate assumptions regarding the death rate for females aged
60 to 64, over the time period 1968 through 1980, were that the death
rate would

(1) decrease to and remain at 9.6.

(2) increase to and remain at 12.1.

(3) increase to and remain at 15.5.

As 1llustrated in Figure 33, the alternate assumptions regarding
the death rate for males aged 65 to 69, over the time period 1968
through 1980, were that the death rate would

(1) decrease to and remain at 29.3.

(2) increase to and remain at 31.8.

(3) increase to and remain at 36.0.
The alternate assumptions regarding the death rate for females aged
6% to 69, over the time period 1968 through 1980, were that the death

rate would
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(1) decrease to and remain at 16.3.

(2) increase to and remain at 19.4.

(3) increase to and remain at 26.7.

As illustrated in Figure 34, the alternate assumptions regarding
the death rate for males aged 70 to 74, over the time period 1968
through 1980, were that the death rate would

(1) decrease to and remain at 32.9.

(2) increase to and remain at 47.7.

(3) increase to and remain at 52.2.
The alternate assumptions regarding the death rates for females aged
70 to 74, over the time period 1968 through 1980, were that the death
rate would

(1) decrease to and remain at 26.4.

(2) increase to and remain at 33.0.

(3) increase to and remain at 42.9,

As illustrated in Figure 35, the alternate assumptions regarding
the death rate for males aged 73 and over, during the time period
1968 through 1980, were that the death rate would

(1) decrease to and remain at 100.8.

(2) increase to and remain at 106.4.

(3) increase to and remain at 113.6.
The alternate assumptions regarding the death rate for females aged 73
and over, during the time period 1968 through 1980, were that the
death rate would

(1) remain at 77.6.

(2) increase to and remain at 87.9.
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(3) increase to and remain at 98.9.

The population data and the projections of birth rates and

death rates were used to make population projections. However, since

the demand for teachers was the major problem further data were

required.
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Five vears old. As illustrated in Table 68, the major portion
of five year old children attending school were in grade one. The
rates varied from a high of 381.3 per thousand for five year old girls
in 1951 to a low of 266.2 per thousand for five year old boys in 1966.
The data also show a consistent decline in the attendance rate of five
year olds. It should be noted that this was not the result of deliberate
legislation by the Province of Alberta but rather the result of
policies of local school authorities.
In order to test the model and to complete the projection it
was decided to assume three sets of possible attendance rates for five
year old children. The low rates were bagsed on a continuation of
trends established between 1961 and 1966. The middle rates were based
on a continuation of the 1966 attendance rates. The high rates were
based on the initiation of full attendance of five year old children
beginning in the 1971-72 school year.
The alternate assumptions regarding the attendance rates for
five year old males over the period 1967-68 through 1980-81 were that
the attendance rates would
(1) decrease to 262.8 in 1967-68, 259.3 in 1968-69, 255.9 in
1969=70, 252.4 in 1970-71, 249.0 in 1971-72, 245.6 ir
1972-72, 242.1 in 1973-84, 238.7 in 1974-75, 235.2 ir
1975-76, 231.8 in 1976=-77, 228.4 in 1977-78, 224.9 ir
1978-79, 221.5 in 1979-80, and 218.0 in 1980-81.

(2) remain at 266.2.

(3) remain at 266.2 through 1967-68 to 1970-71 and increase to

and remain at 1000.0 through 1971-72 to 1980-81.
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Table 68

Five Year Old Children in Various Grades per One Thousand
Population of Five Year Olds in Alberta

/
9% 0 __1%l 1966

Male Female

D | )
Grade Male Female Male Female Male Female

1 366.1 381.3 348.9 3%9.8 382.4 288.6 266.2 267.9
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The alternate assumptions regarding the attendance rates for five year
old females over the period 1967-68 thraigh 1980-81 were that the
attendance rates would
(1) decrease to 265.8 in 1967-68, 263.6 in 1968-69, 261.5 in
1969-70, 259.3 in 1970-71, 257.2 in 1971-72, 255.1 in
1972-73, 252.9 in 1973-74, 250.8 in 1974~-75, 248.6 in
1975-76, 246.5 in 1976-77, 244.4 in 1977-78, 242.2 in
1978-79, 240.1 in 1979-80, and 237.9 in 1980-81.
(2) remain at 267.9.
(3) remain at 267.9 thraigh 1967-68 to 1970-71 and increase
to and remain at 1000.0 through 1971-72 to 1980-81.
Of the alternate assumptions the first is likely low, the second was
a conservative realistic assumption, and the third represents the

maximum possible effect.

Six vears old. As {llustrated in Table 69, the major portion of
the six year old children were in grades one and two. Attendance
rate for six year olds in grade one varied from a low of 472.6 for
females in 195 to a high of 731.4 for males in 1961 while the atten-
dance rate for six year olds in grade two varied from a low of 241.3
for males in 1961 to a high of 381.7 for females in 19%6. There appeared
to be an interdependency which is illustrated in the above statement.
It should also be noted that the total proportion of six year olds
attending school has increased from about 830 per thousand in 1951 to
9% per thousand in 1966. In order to test the model, it was decided

to assume linear changes over the periods between the years shown on

Table 69.




Table 69

Six Year Old Children in Various Grades per One Thousand
Population of Six Year Olds in Alberta

d

1951 1956 1961
Grade Male Female Male Female Male Female Male Female

1 540.2 512.3 503.9 472.6 731.4 704.3 712.6 699.2
2 285.3 3.4 321.7 381.7 244.4 204.4 241.3 53.%5




267
To complete the projections, three sets of attendance rates were
compiled. The first set was based on the present rates. The second set
was based on attendance rate that is projected to increase to 975 per
thousand, distributed over grade one and two in the same proportion
as obtained in 1966, The third set was based on the total attendance of
all six year olds, also distributed over grades one and two in the
same proportion as obtained in 1966.
The alternate assumptions regarding the attendance rates for
six year old males over the time period 1967-68 through 1980-81 were
that the attendance rates would
1. (a) remain at 712.6 in grade one
(b) remain at 241.3 in grade two.
2. (a) increase to and remain at 728.4 in grade one.
(b) increase to and remain at 246.6 in grade two.
3. (a) increase to and remain at 747.0 in grade one.
(b) increase to and remain at 253.0 in grade two.
The alternate assumptions regarding the attendance rates for six year
old females over the time period 1967-68 through 1980-81 were that the

attendance rates would
1. (a) remain at 699.2 in grade one.
(b) remain at 253.5 in grade two.
2. (a) increase to and remain at 713.6 in grade one.
(b) increase to and remain at 259.4 in grade two.
3. (a) increase to and remain at 733.9 in grade one.

(b) increase to and remain at 266.1 in grade two.
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Seven vears old. As illustrated in Table 70, the seven year old

children are mainly in attendance in grades one, two, and three with
the largest proportion in grade two. Also, as illustrated in Table 70,
the attendance rates in total are about 950 per 1000. Although the
proportion in each grade varies from year to year, this would have
little impact on total demand for teachers. In order to test the model,
linear changes between the years provided in Table 70 were assumed.
To complete the projections three gsets of assumptions were made.
The first was based on a continuation of 930 per thousand. The second
was based on 975 per thousand. The thirs was based on 1000 per
thousand. In each case the distribution over the various grades was
based on the distribution that obtained in 1966. The alternate
assumptions regarding the attendance rates for seven year old males over
the period 1967-68 through 1980-81 were that the attendance rates would
1. (a) decrease to and remain at 64.1 for grade one.
(b) decrease to and remain at 664.4 for grade two.
(¢) decrease to and remain at 221.5 for grade three.
2. (a) decrease to and remain at 65.8 for grade one.
(b) decrease to and remain at 681.9 for grade two.
(c) decrease to and remain at 227.3 for grade three.
3. (a) increase to and remain at 67.5 for grade one.
(b) increase to and remain at 699.4 for grade two.
(¢) increase to and remain at 233.1 for grade three.
The alternate assumptions regarding the attendance rates for females
seven years old over the time period 1967-68 through 1960-81 were that

the attendance rates would



269

Table 70

Seven Year Old Children in Various Grades per One Thousand
Population of Seven Year Olds in Alberta

198) 1956 —i20L 1966
Grade Male Female Male Female Male Female Male Female

1 218.0 181.5 176.0 148.4 73.4 43.4 66.5 44.4
2 509.0 486.9 490.4 461.6 694.6 696.1 689.4 660.4
3 274.0 329.9 288.1 345.9 21.9 244.4 229.8 24%.9
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1. (a) remain at 44.4 for grade one.

(b) decrease to and remain at 659.9 for grade two.

(c) decrease to and remain at 245.7 for grade three.
2. (a) increase to and remain at 45.5 for grade one.

(b) increase to and remain at 677.3 for grade two.

(c) increase to and remain at 252.2 for grade three.
3. (a) increase to and remain at 46.7 for grade one.

(b) increase to and remain at 694.6 for grade two.

(c) increase to and remain at 258.7 for grade three.

Eight vears old. As illustrated in Table 71, the total
attendance rate of eight year old children tends to be equal to or
above 9%0 per thousand. The distribution among various grades varies
but this can be expected to have little impact on the demand for
teachers. To test the model, an assumption of linear changes in the
intervening years was used.

To complete the projections three sets of attendance rates were
used. The first set based on a total attendance of 950 per thousand,
the second set based on a total attendance of 975 per thousand and the
third based on an attendance of 1000 per thousand. The eight year old
students were assumed distributed over the grades in the proportion
that obtained in 1966. The alternate assumptions regarding attendance
rates for eight year old males over the time period 1967-68 through
1980-81 were that the attendance rates would

1. (a) increase to and remain at 11.0 for grade one.

(b) increase to and remain at 101.7 for grade two.

(¢) increase to and remain at 621.6 for grade three.
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Table 71

Eight Year Old Children in Various Grades per One Thousand
Population of Eight Year Olds in Alberta

192) 1956 —d 261 1966
Grade Male Female Male Female Male Female Male Female
1 38.2 24.3 23.1 11.6 9.0 6.4 11.0 6.7
2 239.7 187.7 21.1 15%4.0 106.1 62.4 101.6 70.4
3 515.7 501.8 493.7 4717.3 632.5 640.1 621.1 639.8

4 248.7 312.6 289.0 349.3 209.3 254.7 215.5 265.2
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215.7 for grade four.
11.3 for grade one.
104.4 for grade two.
638.0 for grade three.
221.4 for grade four.
11.6 for grade one.
107.0 for grade two.
654.3 for grade three.

227.0 for grade four.

The alternate assumptions regarding attendance rates for eight year

females over the time period 1967-68 through 1980-81 were that the
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6.5 for grade one.
68.8 for grade two.
607.0 for grade three.
249.4 for grade four.
6.7 for grade one.
70.6 for grade two.
623.0 for grade three.
256.0 for grade four.
6.9 for grade one.
72.4 for grade two.
638.9 for grade three.

262.5 for grade four.
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the total atten-
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Nine Year Old Children in Various Grades per One Thousand

Population of Nine Year Olds in Alberta

e - - -

1931 1926 1901 —1200
Grade Male Female Male Female Male Female Male Female
1 9.4 6.1 5.8 4.8 2.9 2.4 4,0 3.1
2 %6.0 0.5 38,2 2.0 17.9 9.5 16.3 9.2
3 266.7 212.3 238.3 179.2 138.2 76.4 127.6 81.7
4 449.9 473.7 511.5 525.4 593.3 618.3 626.0 631.5
5 224.0 285.2 274.8  336.2 189,7 224.2 207.0 230.8
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930 per thousand. Although the distribution of these students among
various grades has changed this can be expected to have had little
impact on the total demand for teachers. The assumption of linear
changes over intervening years was used to test the model.

To complete the projections alternate attendance rates based
on 930, 965, and 1000 students per thousand in attendance were used.
Also, the attendance of children in grade one was pooled with grade
two. The distribution that obtained in 1966 was used in the
projections. The alternate assumptions regarding the attendance rates
for males aged nine years old, over the time period 1967-68 through
1980-81 were that the attendance rates would

1. (a) decrease to and remain at 19.4 for grade two.

(b) decrease to and remain at 121.0 for grade three.
(¢) decrease to and remain at 593.5 for grade four.
(d) decrease to and remain at 196.3 for grade five.
2. (a) decrease to and remain at 20.0 for grade two.
(b) decrease to and remain at 125.5 for grade three.
(¢) decrease to and remain at 615.9 for grade four.
(d) decrease to and remain at 203.6 for grade five.
3. (a) increase to and remain at 20.7 for grade two.
(b) increase to and remain at 120.1 for grade three.
(¢) increase to and remain at 638.2 for grade four.
(d) increase to and remain at 211.0 for grade five.
The alternate assumptions regarding the attendance rates for females
aged nine years old, over the time period 1967-68 through 1980-81 were

that the attendance rates would
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1. (a) decrease to and remain at 12.0 for grade two.

(b) decrease to and remain at 79.9 for grade three.

(¢) decrease to and remain at 617.4 for grade four.

(d) decrease to and remain at 225.7 for grade five.
2. (a) increase to and remain at 12.4 for grade two.

(b) increase to and remain at 82.4 for grade three.

(¢) increase to and remain at 637.2 for grade four.

(d) increase to and remain at 241.3 for grade five.

Ien vears old. As illustrated in Table 73, the attendance
rates for ten year old children tend to be equal to or greater than 930
per thousand. Some changes have occurred in the distribution of the
students among grades, however this could not be expected to have any
major impact on the total demand for teachers. To test the model, it
was assumed that changes in the attendance changed in a linear fashion
over the years between the ones reported in Table 73.

To complete the projection, three sets of attendance rates were
completed on the bases of total attendance of 930, 965, and 1000 per
thousand. It should also be noted that students in grades one and two
were treated as being in grade three. The alternate assumptions
regarding the attendance rates for males aged ten years, over the time
period 1967-68 through 1980-81 were that the attendance rates would

1. (a) decrease to and remain at 30.2 for grade three.

(b) decrease to and remain at 123.1 for grade four.
(c) decrease to and remain at 536.1 for grade five.

(d) decrease to and remain at 209.2 for grade six.
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Table 73

Ten Year Old Children in Various Grades per One Thousand
Population of Ten Year Olds in Alberta

/

1991 1956 191
Grade Male Female Male Female Male Female Male Female

1 3.4 2.7 1.5 1.8 1.5 0.6 2.1 1.2
14.1 8.0 8.1 5.0 5.1 2.9 5.1 2.6

77.2 45.0 56.5 28.5 27.5 15.2 23.1 12.7

2
3
4 267.0 217.1 224.6 204.2 152.% 93.3 136.0 87.9
] 441.4  455.0 440.3 458.9 548.5 594.4 557.8 585.3
6

222.2 284.1 212,6 269.2 184,8 231.1 210.1 254.3




2. (a)
(b)
(c)
(d)

3. (a)
(b)
(c)
(d)

increase to
increase to
increase to
increase to
increase to
increase to
increase to

increase to
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and remain at 31.3 for grade three.
and remain at 123.9 for grade four.
and remain at 540.5 for grade five.
and-remain at 217.0 for grade six.
and remain at 32.4 for grade three.
and remain at 124.7 for grade four.
and remain at 545.6 for grade five.

and remain at 224.9 for grade six.

The alternate assumptions regarding the attendance rates for females

aged ten years,

over the time period 1967-68 through 1980-81 were that

the attendance rates would

1. (a)
(b)
(c)
(d)

2. (a)
(b)
(¢)
(d)

3. (a)
(b)
(c)
(d)

decrease to
decrease to
decrease to
decrease to
increase to
increase to
increase to
increase to
increase to
increase to
increase to

increase to

Eleven vears old-

and remain at 16.2 for grade three.
and remain at 86.1 for grade four.
and remain at 573.5 for grade five.
and remain at 249.4 for grade six.
and remain at 16.8 for grade three.
and remain at 89.4 for grade four.
and remain at 595.0 for grade five.
and remain at 258.7 for grade six.
and remain at 17.4 for grade three.
and remain at 92.6 for grade four.
and remain at 616.6 for grade five.

and remain at 268.1 for grade six.

As illustrated in Table 74, the total

attendance rate for eleven year old students tends to be equal to or

above 930 per thousand.

Although there are variations in the proportion



Eleven Year Old Children in Various Grades per One Thousand
Population of Eleven Year Olds in Alberta

Table 74
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190) 1906 —A20l 1900
Grade Male Female Male Female Male Female Male Female
1 2.5 2.3 1.5 1.0 1.1 0.7 0.6 0.3
2 2.4 3.2 2.8 1.8 2.5 1.7 2.5 1.2
3 25.0 11.9 15.0 7.8 8.5 5.4 8.4 4.8
4 97.3 54.3 69.2 37.2 39.2 19.0 32.6 17.3
] 275.1 218.0 236.9 193.4 172.9 113.3 155.6 99.5
6 407.1 433.9 411.8 429.2 521.7 559.3 574.3 592.0
7 201.9 264.8 218,7 283.%5 193.5 233.0 207.1  55.7
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of eleven year old students in grade seven, which would have an impact

on the demand for junior high school teachers as opposed to elementary

teachers, the variations do not show any specific trends.

Since the

proportions in grade seven in 1966 are not extreme in relation to other

years, 1966 can be considered a representative year.

The assumption of

linear change over the years between the ones reported in Table 74 was

used to test the model.

To complete the brojections, the distribution among grades that

obtained in 1966 was used with grades one, two, and three pooled with

grade four.

thousand respectively.

The total attendance was based on 930, 965, and 1000 per

The alternate assumptions regarding the atten-

dance rate of males aged eleven years, over the time period 1967-68

through 1980-81 were that the attendance

1. (a)
(b)
(c)
(d)
(a)
(b)
(c)
(d)
(a)
(b)
(c)
(d)

decrease
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decrease
2. decrease
decrease
decrease
decrease
3. increase
increase

increase

increase

to and remain at

to and

to and
to and
to and
to and
to and
to and
to and

to and
to and

to and

remain
remain
remain
remain
remain
remain
remain
remain
remain
remain

remain

at

at

at

at

at

at

at

at

at

at

at

rates would

41.8 for grade four.
147.9 for grade five.
544,4 for grade six.
196.3 for grade seven.
43.4 for grade four.
153.0 for grade five.
5%4.9 for grade six.
203.7 for grade seven.
44.9 for grade four.
158.6 for grade five.
585.4 for grade six.

211.1 for grade seven.

The alternate assumptions regarding the attendance rate for females

aged
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eleven years, over the time period 1967-68 through 1980-81 were that the
attendance rate would
1. (a) decrease to and remain at 22.6 for grade four.
(b) decrease to and remain at 95.4 for grade five.
(¢) decrease to and remain at 567.5 for grade six.
(d) decrease to and remain at 245.1 in grade seven.
2. (a) decrease to and remain at 23.5 for grade four.
(b) decrease to and remain at 99.0 for grade five.
(¢) decrease to and remain at 588.9 for grade six.
(d) decrease to and remain at 254.4 for grade seven.
3. (a) increase to and remain at 24.3 for grade four.
(b) increase to and remain at 102.6 for grade five.
(¢) increase to and remain at 610.2 for grade six.

(d) increase to and remain at 263.6 for grade seven.

Iaelve vear olds. As {llustrated in Table 75, the attendance
rate for children twelve years old has been above 940 per thousand.
It should also be noted that the proportion of this age group in junior
high schook, which would have an impact on the demand for junior high
school teachers, has shown changes but has not shown any particular
trend. Thus, the distribution that obtained in 1966 would appear to be
valid as a basis for the projections.

While the assumption of linear change over the intervening
years was used to test the model, total attendance rates of 940, 970,
and 1000 were used to complete the projections. Also, the attendance
of twelve year olds in grades one, two, three, and four were pooled

with those in grade five. The alternate assumptions regarding the
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Table 79

Twelve Year Old Children in Various Grades per One Thousand
Population of Twelve Year Olds in Alberta

f

Grade Malelﬁ%?mle m;u:%mrl: ia_ﬁi%malo MQlol%ngle
1 2.2 1.5 0.4 0.6 0.6 0.5 0.4 0.3
2 3.4 1.5 1.3 1.5 1.6 0.9 1.8 1.1
3 8.6 4,7 5.7 3.2 4.2 2.4 4,6 3.0
4 3%.2 16.8 2.2 9.3 10.7 5.7 9.0 5.7
5 111.9 61.3 77.1 43,2 57.1 26.5 43.4 2.1
6 269.0 223.4 249.7 199.7 177.8 120.7 185.% 107.2

7 274,7 412.9 411.7 436.% 511.7 558.5 552.2 596.%

8 192.9 204.4 211.5 280.9 182.0 239.% 183.6 243.3
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attendance rate for males aged twelve, over the time period 1967-68
through 1980-81 were that the attendance rate would
1. (a) decrease to and remain at 58.5 for grade five.
(b) decrease to and remain at 153.8 for grade six.
(c) decrease to and remain at 546.1 for grade seven.
(d) decrease to and remain at 181.6 for grade eight.
2. (a) increase to and remain at 60.4 for grade five.
(b) increase to and remain at 158.7 for grade six.
(¢) increase to and remain at 563.5 for grade seven.
(d) increase to and remain at 187.4 for grade eight.
3. (a) increase to and remain at 62.3 for grade five.
(b) increase to and remain at 163.6 for grade six.
(c) increase to and remain at 581.0 for grade seven.
(d) increase to and remain at 193.2 for grade eight.
The alternate assumptions regarding the attendance rate of females aged
twelve, over the time period 1967-68 through 1980-81 were that the
attendance rate would
1. (a) decrease to and remain at 33.7 for grade five.
(b) decreas to and remain at 102.6 for grade six.
(c) decrease to and remain at 570.9 for grade seven.
(d) decrease to and remain at 232.8 for grade eight.
2. (a) decrease to and remain at 34.8 for grade five.
(b) decrease to and remain at 105.9 for grade six.
(c) decrease to and remain at 589.1 for grade seven.
(d) decrease to and remain at 240.3 for grade eight.

3. (a) increase to and remain at 35.8 for grade five.
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(b) increase to and remain at 109.1 for grade six.

(¢) increase to and remain at 607.3 for grade seven.

(d) increase to and remain at 247.7 for grade eight.

Ihirteen vear olds. As illustrated in Table 76, the total
attendance rate of thirteen year old children has been above 960 per
thousand. The data also indicates that the proportion of thirteen
year old children in junior ﬁigh school increased through the period
1951 to 1961 but remained etable between 1961 and 1966. Thus 1966
appeared to be a representative year to use to calculate the projected
attendance rates.

Although the assumption of linear change over the intervening
years was used, the projections were based on total attendance rates of
960 980, and 1000 per thousand. Grades below grade six were poo ed
with grade six. The alternate assumptions regarding the attendance
rates for males aged thirteen, over the time period 1967-68 through
1980-81 were that the attendance rates would

1. (a) decrease to and remain at 66.6 for grade six.

(b) decrease to and remain at 182.2 for grade seven.
(c) decrease to and remain at 527.6 for grade eight.
(d) decrease to and remain at 183.6 for grade nine.

2. (a) decrease to and remain at 67.9 for grade six.

(b) decrease to and remain at 186.0 for grade seven.

(¢) decrease to and remain at 538.6 for grade eight.

(d) decrease to and remain at 167.4 for grade nine.
3. (a) increase to and remain at 69.3 for grade six.

(b) increase to and remain at 189.8 for grade seven.
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Table 76

Thirteen Year Old Children in Various Grades per One Thousand
Population of Thirteen Year Olds in Alberta

ﬂ

Grade mlejgi}:omlo Malem:‘%emale Malol%ale Malemﬁgemale
1 1.7 1.1 0.4 0.7 0.5 0.3 0.4 0.3
2 2.0 1.0 0.5 0.7 0.8 0.4 0.9 0.4
3 4.0 2.3 2.9 1.4 3.2 1.2 2.5 1.4
4 13,2 7.6 7.7 4.8 4.8 2.8 4,0 3.4

5 45.9 2.2 24.8 12.5 14.4 8.9 11.2 5.7
6 120.5 72.8 92.2 54.6 65.4 3.8 49.3 24.6
7 276.2 232.1 270.5 210.0 210.8 138.8 187.0 118.1
8 344.4 389.8 415.,6 444.9 514.7 564.2 541.4 58l.8
9 172,0 244.4 202.1  265.9 164,2 213.4 188.4 246.4
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(c) increase to and remain at 549.6 for grade eight.
(d) increase to and remain at 191.2 for grade nine.
The alternate assumptions regarding the attendance rates for females
aged thirteen, over the time period 1967-68 through 1980-81 were that
the attendance rates would
1. (a) decrease to and remain at 34.4 for grade six.
(b) decrease to and remain at 113.4 for grade seven.
(¢) decrease to and remain at 558.5 for grade eight.
(d) decrease to and remain at 236.5 for grade nine.
2. (a) decrease to and remain at 35.1 for grade six.
(b) decrease to and remain at 115.7 for grade seven.
(¢) decrease to and remain at 570.2 for grade eight.
(d) decrease to and remain at 241.5 for grade nine.
3. (a) increase to and remain at 35.8 for grade six.
(b) increase to and remain at 118.1 for grade seven.
(¢) increase to and remain at 381.8 for grade eight.

(d) increase to and remain at 246.4 for grade nine.

Fourteen vears old, As 11lustrated in Table 77, the total
attendance rate of fourteen year old children tended to be above 870
per thousand. Also, although the proportion in elementary, junior high
school, and high school varied there were no definite trends. Thus,
1966 appears to be a representative year in the calculation of
projections.

By pooling grades one to six, assuming linear changes over the

intervening years, and a total enrolment rate of 870, 933, and 1000, the

model was tested and the projections completed. The alternate
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Fourteen Year Old Children in Various Grades per One Thousand
Population of Fourteen Year Olds in Alberta

f

1901 1961 1966
Grade Male Female Male TFemale Male Female Male Female
1.. 1.7 0.7 0.1 0.7 0.2 0.0 0.2 0.0
2 1.6 0.7 0.8 0.2 0.5 0.4 0.4 1.0
3 2.7 0.8 1.0 0.8 1.3 1.1 1.1 1.6
4 6.8 3.0 3.0 2.0 2.1 2.0 1.5 2.2
5 17.9 8.2 7.7 3.9 6.6 3.2 4.5 2.6
6 46.5 26.1 0.9 15.8 18.0 9.2 12.9 6.7
7 127.7 80.% 109.9 60.2 97.2 43.4 71.8 35.3
8 244.6 219.3 262.8 215.0 231.8 1%7.1 185.7 125.9
9 296.8 360.9 3%9.8 412.6 523.9 620.1 539.1 590.6
10 123.8 205.2 170.1  226.1 152.9 196.0 163.8 203.0
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assumptions regarding the attendance rates of males fourteen years old

over the time period 1967-68 through 1980-81 were that the attendance

rates would

1.

2.

3.

(a)
(b)
(¢)
(d)
(a)
(b)
(¢)
(d)
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(¢)
(d)
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remain at
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remain at
remain at
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remain at

81.9 for grade seven.
164.7 for grade eight.
478.1 for grade nine.
145.3 for grade ten.
88.1 for grade seven.
177.0 for grade eight.
513.8 for grade nine.
156.1 for grade ten.
94.2 for grade seven.
189.3 for grade eight.
549.5 for grade nine.

167.0 for grade ten.

The alternate assumptions regarding the attendance rate s for females

aged fourte
the attenda

1.

2.

en,
nce
(a)
(b)
(¢)
(d)
(a)
(b)
(¢)
(d)

over the time period 1967-68 through 1980-81 were that

rates would
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decrease
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decrease
decrease
decrease
decrease
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to

to

to

to

to

to

to

to

and
and
and
and
and

and
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and remain

remain at

remain at
remain at
remain at
remain at
remain at
remain at

at

44,4 for grade seven.
113.0 for grade eight.
530.3 for grade nine.
182.3 for grade ten.

47.7 for grade seven.
121.% for grade eight.
5%9.9 for grade nine.

167.0 for grade ten.
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3. (a) increase to and remain at 51.0 for grade seven.
(b) increase to and remain at 129.9 for grade eight.
(c) increase to and remain at 608.6 for grade nine.

(d) increase to and remain at 209.5 for grade ten.

Fifteen vears old. According to the data that are summarized
in Table 78, there appear to be two important trends in the attendance
of fifteen year old children. First, the number of fifteen year olds
attending school as a proportion of fifteen year olds in the population
increased. For males, the proportion attending school per thousand was
718.6, 818.1, 866.9, and 924.8 for 1951, 1956, 1961, and 1977 respec-
tively. For females, the proportion attending school per thousand
ws 794.9, 833.7, 892.6, and 933.8 for 1951, 1956, 1961, and 1977
respectively. Secondly, the number attending high school as a proportion
of those in school has shown an increase. For males, the proportion
in high school was 0.49, 0.56, 0.61, and 0.68 in 1951, 1956, 1961,
and 1966 respectively. For females the proportion in high school was
0.60, 0.66, 0.74, and 0.79 in 1951, 1956, 1961, and 1966 respectively.

By pooling all grades below grade eight, assuming linear changes
over the intervening years, and taking account of the previously
mentioned trends, the model was tested and the projections completed.
The projections were based on total attendance rates of 900, 950, and
1000 per thousand. The distribution over the grades were estimated
at 0.084, 0.166 0.570, and 0.180 for males in grades eight, nine, ten,
and eleven respectively and 0,063, 0.187, 0.%49, and 0.20]1 for females
in grades eight, nine, ten, and eleven respectively. The alternate

assusptions regarding the attendance rates for males aged fifteen, over
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Table 78

Fifteen Year Old Children in Various Grades per One Thousand
Population of Fifteen Year Olds in Alberta

#

Grade Maizlgaéemalc Ialéxgﬁgemalo MaftgﬁlFemale Malelgﬁggﬁile
2 0.8 0.3 0.2 0.1 0.3 0.0 0.3 0.2
3 1.2 0.3 0.6 0.2 0.5 0.9 0.4 0.4
4 3.6 1.2 0.9 0.5 1.5 0.6 1.2 0.6
) 5.4 2.2 1.9 1.7 2.9 1.5 3.4 0.8
6 12.2 8.7 8.0 4.6 4.5 3.1 3.4 1.6
7 40.3 22.2 2.8 15.9 26.2 11.2 20.4 9.7
8 103.6 69.8 91.7 54.8 90.9 45.7 69.1 36.4
9 202.2 211.% 232.6 208.0 207.9 166.0 193.9 148.9

10 234.7 294.3 314.1 344.,7 4135.2 502.0 480.% 538.%
11 114.6 184.4 147.2 203.2 117.0 161.6 152.2 196.7
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the time period 1967-68 through 1980-81 were that the attendance rates
would

1. (a) decrease to and remain at 75.6 for grade eight.
(b) decrease to and remain at 149.4 for grade nine.
(c) increase to and remain at 513.0 for grade ten.
(d) increase to and remain at 162.0 for grade eleven.
2. (a) decrease to and remain at 79.8 for grade eight.
(b) decrease to and remain at 157.7 for grade nine.
(c¢) increase to and remain at 541.5 for grade ten.
(d) increase to and remain at 171.0 for grade eleven.
3. (a) decrease to and remain at 84.0 for grade eight.
(b) decrease to and remain at 166.0 for grade nine.
(c) increase to and remain at 570.0 for grade ten.
(d) increase to and remain at 180.0 for grade eleven.
The alternate assumptions regarding the attendance rates for females
aged fifteen, over the time period 1967-68 through 1980-81 were that
the attendance rates would
1. (a) decrease to and remain at 3.7 for grade eight.
(b) decrvase to and remain at 168.3 for grade nine.
(¢) increase to and remain at 494.1 for grade ten.
(d) increase to and remain at 180.9 for grade eleven.
2. (a) increase to and remain at 59.9 for grade eight.
(b) increase to and remain at 177.7 for grade nine.
(c) increase to and remain at 521.6 for grade ten.
(d) increase to and remain at 171.0 for grade eleven.

3. (a) increase to and remain at 63.0 for grade eight.
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(b) increase to and remain at 187.0 for grade nine.
(¢) increase to and remain at 549.0 for grade ten.

(d) increase to and remain at 201.0 for grade eleven.

Sixteen vears old. Two important trends appear in the data
summarized in Table 79. As a proportion of the total population, the
number of sixteen year olds attending school has been increasing. For
example, for males the attendance rates have been 563.0, 642.0, 757.2,
and 859.2 per thousand for 1951, 1956, 1961, and 1966 respectively.

For females the attendance rates have been 587.8, 639.1, 753.4, and

860.5 per thousand for 1951, 1956, 1961, and 1966 respectively.

While it is not probable, it is possible that this trend could continue
to what might essentially be full attendance of sixteen year olds. The
second trend has to do with the proportion of sixteen year olds attending
high school. For example, for males the proportion in high school has
been 0.72, 0.84, 0.85, and 0.88 for 1951, 1956,1961, and 1966
respectively. For females the proportion in high school has been 0.85,
0.89, 0.92, and 0.93 for 1951, 1956 1961, and 1966 respectively.

To test the model, an assumption of linear changes between the
years reported in Table 79 was made. Also, grades below grade nine were
pooled with grade nine. To complete the projections, total attendance
rates of 850, 925, and 1000 were used. The proportions in each grade
were 0.100, 0.216, 0.514, and 0.170 for males in grades nine ten,
eleven, and twelve respectively and 0.0%0, 0.163, 0.59, and 0.218
for females in grades~nino. ten, eleven, and twelve respectively. The
alternate assumptions regarding the attendance rates for males aged

sixteen over the time period 1967-68 through 1980-81 were that the
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Table 79

Sixteen Year Old Children in Various Grades per One Thousand
Population of Sixteen Year Olds in Alberta

/

Grade Malilg%emale mlr%lo E-ﬁl.”%emle Mal omﬁgomale
3 0.4 0.3 0.2 0.0 0.1 0.1 0.3 0.1
4 1.7 0.4 0.5 0.1 0.6 0.4 0.2 0.6
5 é.z 1.0 0.2 0.4 0.9 0.5 0.5 0.9
6 4,2 2.6 1.5 0.9 1.0 0.5 l.4 1.1
7 9.3 4.3 9.7 3.4 4.1 2.9 5.2 3.5

8 26.1 14.3 2.9 11.0 2.2 8.1 15.8 8.4
9 116.2 65.1 78.2 53.3 88.4 51.1 81.8 46.1
10 140.1 139.7 170.0 146.9 157.4 111.1 181.3 137.2
11 174.8  224.1 241,0 276.8 368.9 425.6 430.5 478.8
12 88.0 136.0 123.9 146.3 113.6 133.1 142,2 183.8




attendance rates would

1. (a)
(b)
(c)
(d)
2. (a)
(b)
(c)
(d)
3. (a)
(b)
(c)
(d)

decrease
decrease
decrease
decrease
increase
increase
increase
increase
increase
increase
increase

increase

to
to
to
to
to
to
to
to
to
to
to

to

and remain
and remain
and remain
and remain
and remain
and remain
and remain
and remain
and remain
and remain
and remain

and remain

at

at

at

at

at

at

at

at

at

at

at

at

85.0 for grade nine.
183.6 for grade ten.
436.9 for grade eleven.
144.5 for grade twelve.
92.5 for grade nine.
199.8 for grade ten.
475.5 for grade eleven.
157.3 for grade twelve.
100.0 for grade nine.
216.0 for grade ten.
514.0 for grade eleven.

170.0 for grade twelve.

The alternate assumptions regarding the attendance rates for females

sixteen, over the time period 1967-68 through 1980-81 were that the

attendance rates would

1. (a)
(b)
(c)
(d)

2. (a)
(b)
(¢)
(d)

3. (a)
(b)
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to
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42.5 for grade nine.
138.6 for grade ten.
483.7 for grade eleven.
185.3 for grade twelve.
46.3 for grade nine.
150.8 for grade ten.
526.3 for grade eleven.
201.7 for grade twelve.
5.0 for grade nine.

163.0 for grade ten.
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(¢) increase to and remain at 569.0 for grade eleven.

(d) increase to and remain at 218.0 for grade twelve.

Seventeen vears old. Trends towards an increased proportion of
all seventeen years old in school attendance and a larger part of these
in high school appeared in the data in Table 80. As to the proportion
of seventeen year olds in school attendance for males this has been
312.0, 394.9, 572.4, and 653.2 per thousand in 1951, 1956, 1961, and
1966 respectively. For females the rate has been 322.5, 329.6, 497.0,
and 591.7 per thousand for 1951, 1956, 1961, and 1966 respectively.

As to the proportion in high school the fraction has been between 0.95
and 0.98 for both males and females in 1961 and 1966.

To test the model, linear change over the intervening years was
assumed. Also, students in grades one to eight were pooled with grade
nine. To complete the 'projections, total attendance rates of 600, 725,
and 850 per thousand for males and 550, 675, and 800 per thousand for
females. It should be noted that the maximum rates of 850 per thousand
for males and 800 for females were based on the attendance rates of
sixteen year olds in grade twelve. The proportions in each grade that
were used were the proportions that obtained in 1966. The alternate
assunptions regarding the attendance rates for males aged seventeen,
over the time period 1967-68 through 1980-81 were that the attendance
rates would

1. (a) decrease to and remain at 2.8 for grade nine.

(b) decrease to and remain at 60.0 for grade ten.
(c) decrease to and remain at 138.1 for grade eleven.

(d) decrease to and remain at 381.2 for grade twelve.
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(c) increase to and remain at 569.0 for grade eleven.

(d) increase to and remain at 218.0 for grade twelve.

Seventeen years old. Trends towards an increased proportion of
all seventeen years old in school attendance and a larger part of these
in high school appeared in the data in Table 80. As to the proportion
of seventeen year olds in school attendance for males this has been
312.0, 394.9, 572.4, and 653.2 per thousand in 1951, 1956, 1961, and
1966 respectively. For females the rate has been 322.5, 329.6, 497.0,
and 591.7 per thousand for 1951, 1956, 1961, and 1966 respectively.

As to the proportion in high school the fraction has been between 0.95
and 0.98 for both males and females in 1961 and 1966.

To test the model, linear change over the intervening years was
assuned. Also, students in grades one to eight were pooled with grade
nine. To complete the 'projections, total attendance rates of 600, 723,
and 850 per thousand for males and 550, 675, and 800 per thousand for
females. It should be noted that the maximum rates of 850 per thousand
for males and 800 for females were based on the attendance rates of
sixteen year olds in grade twelve. The proportions in each grade that
were used were the proportions that obtained in 1966. The alternate
assumptions regarding the attendance rates for males aged seventeen,
over the time period 1967-68 through 1980-81 were that the attendance
rates would

1. (a) decrease to and remain at 20.8 for grade nine.

(b) decrease to and remain at 60.0 for grade ten.
(c) decrease to and remain at 138.1 for grade eleven.

(d) decrease to and remain at 381.2 for grade twelve.



295

Table 80

Seventeen Year Old Children in Various Grades per One Thousand
Population of Seventeen Year Olds in Alberta

1951 1956 1961 1966

Grade Male Female Male Female Male Female Male Female
4 1.2 0.1 0.0 0.0 0.1 0.0 0.2 0.1
5 1.3 0.6 0.1 0.3 0.2 0.2 0.1 0.5
6 2.4 0.7 0.1 0.3 0.3 0.3 0.5 0.4
7 2.4 0.7 1.4 0.8 1.0 0.6 2.0 1.2
8 4.4 2.4 4.8 1.8 2.7 1.8 3.0 2.0

]

15.7  11.8 16.5  10.5 22.6  10.0 16.8 9.8
10 40.9  30.6 47.8  26.4 50.9  21.5 65.3  36.2
11 96.0 106.0 121.9 103.3 141.1  93.1  150.3 100.3
12 145.7 169.6  202.3 186.,3  353.5 369.5  415.0 44l.2
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The alternate assumptions regarding the
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25.1 for grade nine.

72.5 for grade ten.

166.8 for grade eleven.

460.6 for grade twelve.

29.4 for grade nine.

85.0 for grade ten.

195.6 for grade eleven.

540.0 for grade twelve.

attendance rates for females

aged seventeen, over the time period 1967-68 through 1980-81, were that

the attendance rates would

1. (a) decrease
(b) decrease
(c) decrease
(d) decrease

2. (a) increase
(b) increase
(¢) increase
(d) increase

3. (a) increase
(b) increase
(¢) increase

(d) increase

to

to

to

to

to

to

to

to

to

to

to

to
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and remain
and remain
and remain
and remain
and remain

and remain

at

at

at

at

at

at

at

at

at

at

at

at

13.0 for grade nine.
33.6 for grade ten.
93.2 for grade eleven.
410.1 for grade twelve.
16.0 for grade nine.
41.3 for grade ten.
114.4 for grade eleven.
503.3 for grade twelve.
18.9 for grade nine.
48.9 for grade ten.
13%5.6 for grade eleven.

596.5 for grade twelve.

Eightesn vears old. As illustrated in Table 81, a small but

relatively constant proportion of eighteen year olds have been in

attendance in grade nine or below.

Also, the total attendance rate for
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‘Table 8l

Eighteen Year Old Children in Various Grades per One Thousand
Population of Eighteen Year Olds in Alberta

/

1951 1956 1961 196 _
Grade Male Female Male Female Male Female Male Female
5 0.3 0.0 0.0 0.1 0.0 0.1 0.0 0.1
6 1.6 0.3 0.1 0.0 0.2 0.0 0.0 0.0
7 0.8 0.1 0.8 0.3 0.l 0.0 0.5 0.3
8 1.3 0.6 1.4 0.4 0.1 0.2 0.6 0.2
9 1.7 1.4 2.3 1.7 4.3 1.3 3.3 1.3
10 7.1 4.3 9.8 3.7 13.7 3.0 18.4 7.9

11 26.0 23.9 0.6 14.2 43.6 15.0 49.0 19.6
12 111.7 93.6 127.1 73.7 23%0.7 102.7 242.4 139.3
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both boys and girls has been increasing to some extent.

The assumption of linear change in the intervening years was
used to test the model. Also, all students in grades one to eight were
pooled with grade nine. To complete the projections, total attendance
rates of 300, 350, and 400 per thousand were used for males. For
females, total attendance rates of 150, 225, and 300 per thousand were
used. It should be noted that the highest figure for both males and
females was based on attendance rates in grade twelve for sixteen and
seventeen year olds. The distribution over the grades used in the
projections was the distribution that obtained in 1966. The alternate
assumptions regarding the attendance rates for males aged eighteen,
over the time period 1967-68 through 1980-81 were that the attendance
rates would

1. (a) decrease to and remain at 4.2 for grade nine.

(b) decrease to and remain at 17.6 for grade ten.

(c) decrease to and remain at 46.8 for grade eleven.

(d) decrease to and remain at 231.4 for grade twelve.
2. (a) increase to and remain at 4.9 for grade nine.

(b) increase to and remain at 20.5 for grade ten.

(¢) increase to and remain at 54.6 for grade eleven.

(d) increase to and remain at 270.0 for grade twelve.
3. (a) increase to and remain at 5.6 for grade nine.

(b) increase to and remain at 23.4 for grade ten.

(¢) increase to and remain at 63.4 for grade eleven.

(d) increase to and remain at 308.6 for grade twelve.

The alternate assusptions regarding the attendance rates for females
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aged eighteen, over the time period 1967-68 through 1980-81, were that

the attendance rates would
1. (a) decrease to and remain at 1.7 for grade nine.
(b) decrease to and remain at 7.0 for grade ten.
(c) decrease to and remain at 17.4 for grade eleven.
(d) decrease to and remain at 123.9 for grade twelve.
2. (a) increase to and remain at 2.5 for grade nine.
(b) increase to and remain at 10.5 for grade ten.
(c) increase to and remain at 26.1 for grade eleven.
(d) increase to and remain at 185.8 for grade twelve.
3. (a) increase to and remain at 3.4 for grade nine.
(b) increase to and remain at 14.0 for grade ten.
(c) increase to and remain at 34,8 for grade eleven.

(d) increase to and remain at 247.7 for grade twelve.

Nineteen vears old. As illustrated in Table 82, the total
attendance rate for males aged nineteen has increased from about 50
per thousand in 1951 and 1956 to nearly 100 per thousand in 1961 and
1966. At the same time, the total attendance rate for females has
fluctuated between 18 and 30 per thousand without showing any real
trends. On the basis of the attendance rates in grade twelve of
younger groups the maximum attendance rate for nineteen year olds would
be about 100 per thousand males and about 30 per thousand females.

The pooling of grades one to ten and an assumption of linear
change were used to test the model. To complete the projections, the
1966 distribution over grades was used. Total attendance rates of 90,

9%, and 100 per thousand males and 20, 35 and 30 per thousand females



Table 82

Nineteen Year Old Children in Various Grades per One Thousand
Population of Nineteen Year Olds in Alberta

#

Grade MaltgﬁlFemale Maleglgggﬁile Malelgﬁ%emale MaligﬁéFemale
6 1.2 0.3 0.2 0.0 0.0 0.0 0.0 0.0
7 0.4 0.1 0.2 0.1 0.1 0.0 0.2 0.2
8 0.4 0.1 0.9 0.0 0.1 0.1 0.1 0.1
9 0.8 0.6 0.5 0.4 1.1 0.3 0.7 0.2
10 0.7 0.4 1.5 1.4 3.9 0.1 4.0 1.7
11 4.9 3.3 6.0 2.3 12.3 1.5 11.7 2.6

12 48.% 26.6 42.6 15.7 73.6 17.2 81.8 2.6
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were used. The alternate assumptions regarding the attendance rates for

males aged nineteen, over the time period 1967-68 through 1980-81 were

t hat the attendance rates would

1. (a) decrease
(b) decrease
(c) decrease

2. (a) decrease
(b) decrease
(c) decrease
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(b) increase
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4.6 for grade ten.
10.7 for grade eleven.
74.7 for grade twelve.
4,8 for grade ten.
11.3 for grade eleven.
78.9 for grade twelve.
5.1 for grade ten.
11.9 for grade eleven.

83.0 for grade twelve.

The alternate assumptions regarding the attendance rates for females

aged nineteen, over the time period 1967-68 through 1980-81 were that

t he attendance rates would

1. (a) decrease
(b) decrease
(c) decrease

2. (a) increase
(b) increase
(c) increase

3. (a)iincrease
(b) increase

(¢) increase

to
to
to
to
to
to
to
to

to
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and
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remain
remain
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at

at

at
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at

at

1.7 for grade ten.
2.0 for grade eleven.
16,2 for grade twelve.
3.0 for grade ten.
3.6 for grade eleven.
28.4 for grade twelve.
4.3 for grade ten.
5.1 for grade eleven,

40.6 for grade twelve.



