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Riva Heft
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This thesis addresses the problem of 5%termining optimal

learning environments for adult learners. The optimization

~criteria are; 1) student preferenc&s for selected categories

of activities based on Frank's (1971) scheme of pedogogical
dimensiops, 2) alministrative constraints, and 3) expert
opinion on factors influencing implementation.

This optimization problem is addressed through a systems
model which accepts data easily obtained from questionnaires
or interviews. In this case, the questionnaires were
administered to three levels of decision makers; students,
educational administrators, and subject matter experts. From
this data, a value or utility is calculated for each of four
types of learning environments. This utility reflects
students preferences as well as the ease or difficulty with

which. environments and activities can be implemented.

The model was tested for validity using three strategies:
4

1) test data with predictable results. was fabricated to

-




y v
- te
{
~ L 4 .

) ‘

I3 ‘ ‘
validate the mathematical manipulations and test the Fortran
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program, 2) actual questionnaires were administered, and 3) “

.

the opinions of a panel of judges was sough}'to attest to the

face and content validity.
ra

V4 .
Results of the fabricated test data showed * no

computational errors in the mathematics.  Results of actual

v

responses to the questionnaires yielded four types of values
indicating differences in learning environments and
educational activities for each student in the sample and the
total sample population. Eagh judge attested to the face and

content validity of the model. . IR
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1. Introduction

°

. Educational technology, as a field of study and practice,

is concerned with the application to education and training
(;‘" & J . “

of processes. and principles found outside the® field of

educatiqp. A few such examples are communication _and

information systems, psychology, ¥ systems -analysis and

Q

gquantitative methods.

»

This study presents . an application of some ‘processes
developed in the field of s?stéms analysis, system ‘éodeling
and adult learning to the field of education.r It synthe;izeé
concepts found in these areas with some concepts, principles
and practices found in education, ‘m?re particularly in adult
education, ' to develop a tool which can be used for planning
and Qrganizing in education and training.

.

. ¥
-Practioners in the field of educational technolodgy might

find this a useful tool in making decisions concerning the
allocation of resources to a learning situation. Researchers
M L]

might see this as a model with potential for further inquiry

and elaboration. . "

(}
-

o e
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' Professionals working in a variety of contexts have
customarily relied upon two apprdaches - for  planning,
developing, ,and adapting edtcational and* training programmes

§
and their learning environments: 1) needs asségsment and 2)

o

1

evaluation. Both of these approaches are similar in that
they are based on the ideﬁtificatioﬂ and analysis of learner
preferenées or discrepancies between what exists and some
defined standards. BotL are information-gatheéring tasks,
sometimes involving the use of similar inf;}ma£ion-gathering
instruments. Both éeek te\‘answgr a gquestion, Needs
assessment is governed by the normative question of "what
should be done?"; evaluation is doverned by the efficiency
question of "how well was somethins done2". While needs
assessment and evaluation have yielded partial solutions,
the& do not address themselves to many of the i;sues .and
concerns of tﬁose responsible for fiscal, adﬁinistrative and

pedagogical decisions.

~

The purpose of this Ehesis is to develop a model which
will e*éand the information base from one to three levels of
decision\ makers in the domain of adult education. . Then,
planners could make ﬁore rationale and sy%temé?ic decisions
based oﬁ easily ogtainable data such as questionnaires and
interviews, and evaluate the usefulness of aliernatives based

on learner preferences, administrative constraints, and

A}
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opinions of subject matter experts, regqgarding factors which
s

influence the implgﬁéntatioa of EAese alternatives. \
This Chapter will present an overview of gpé)prog)wmk/and
a proposed a}ternative to needs assessment and evaluation for

decision m;king in the context of adult educatiomy N

~

Y

2. Needs/Assessment
Fo;, the needs assessment approach the basic questions
revolve Around the discrepancies between where the adult
learner 1is and where he wants to or ought to be (Kaufman,
1981; Knowles; ¥970; LeSage, 1980; Misanchuk, 1981;
Misanchuk & Scissons, 1978). Needs assessment cén be defined
as a process in which educational needs are articulated and
prioritized (Monette, 1977). The main task appears to be in
identifying the "need". The’li;erafure is replete with ‘
controversay on what is a 'legitimate' need for defining
educational goals, and by implication, for designéng learning
systems (Kaufmén, 1981; Monette, 1977).
£ :
In his exploration of thgrconcept of need in education,,
Monette (1977) offers,séveral classificationé. The first of

e

these is a clagsf%ication put forth by McKinley (1973)

" proposing three 'families' of need: two pertaining to the
individual and one pertaining to systems (societies,
3
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A
communities and institutions).

¥ . \
At the level of the indibidual, the classification is
similar to Knox's (1968) debate between 'real' and ‘'felt’

needs, Felt needs is used interchangeably with interests,

wants, or desires, McKinley calls the identification of

- these needs the Individual Self-Fulfillment Models, The

approach 1is to discever these wants or interests, -with the

aim of developing financially self-supporting programmes

o

geared to filling individual learners wants, These
programmes are usually developed ad hoc and unsystematically.
These are typically, special interest, 1leisure and cultural

v

programmes.

The second category of individual neig, according to
McKinley, focuses on presumed needs of a segment of
population arnd is loosely akin to Knox's "real"™ needs. The
approach for identif&ing these needs is by the 1Individual

'

Appraisal Models. The term "real negd“ refers to some lack
in the individual, .a gap in knowledge;y attitude, or skill.
These are typicgily ‘addressed in Adult Basic Education
courses. This type of need exists outside the individual and

is .identified according to some external criteria. ° This may

involve a value judgement which would imply the gquestions:
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who establishes the criteria? Is it valid for all learners?

’ . . . A\
For all educators? At all institutions?

3

The third category of needs in McKinley's classification

is at the level of social systems:, societies, communities,

institutions. The approach, in this instance is the Systems

Discrepancy Model. This approach to needs assessment is very
similar to Xaufman's (1981). Need in tﬁis instance is a term
used to .describe the discrepancy between what is ‘and what
ought to be in a given political economic system. These
needs typically give rise to Manpower qTraining courses,

professional training, and general education.

Systems discrepancy models aim at diagnosing and solving
systems problems or at attaining some desired, stated end-
state; The former leads to the development of programmes
which are remedial in nature and are related to the diagnosed
difficulties in the client system. The latter leads to the
development of programmes whose focus is general improvement.
The premise is that systems have needs which have to be
assessed and fulfilled. It is the individuals within the
systems who have the needs. Systems can be ordered by
coalitions of individuals, to perform in.a responsive ‘way.
1f the performance of a system is to improve, it can only do

so through the negotiated action of individuals within that

5
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system,

This leads us back to résponding to needs at the level of
the individual and the original debate around the concept' of
need. Is it M"real™ or “felt"? The importance in
distinguishing between the two kinds of needs relates to the
types of programﬁes which would be instituted. in order to
accommodate these needs. Felt needs might be accohmodated
through self-supporting programmes; real needs ~through

publically or corporately sponsored programmes. But there,

are other Qquestions: what about the availability of
resources, the practicality of implemen?ation, the
constraints on the learning system, the interaction between
individuals, and the limitations /gnd resources of the
educational system? These important considerations for

programme planning, dJevelopment, and adaptation are either
ignored or given token consideration in many needs assessment
models.’ The emphasis 1is placed instead on' learner

preferences or perceived need.

Three models of assessing educational needs are presented
in the following sections. These are by no means
comprehensive nor exhaustive. They are meant only to

illustrate a current trend for diagnosing educational needs.
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They are all discrepahcy models.,

2.1 Needs Assessment Models

Model 1 ’ ’

McNeil defiﬁes an educational need as ". . .a condition
in which there is a discrepanéy between an acceptable state
of learner behaviour or attitude and an observed learner
state" (1977:74). According to McNeil, educational goals
are articulated by accumulating preferences from concerned
people, such as students and étaff. He postulates a four
stage process of educational needs assessment. buring the
first stage, 'data is accumulated from the literature in the
form of broad goal statements. Stage two accumulates data on

preferences from concerned people such as students and staff

in order of priority among goals. This is done by the
ranking of stated goals from stage one, according to
frequency of stated preferences. In step \iﬁree, learner

status on each goal is measured against some prgdetermined
criteria using assessment devices on a representative sample.
If a discrepancy is found between an acceptable 1level and
actual student performance, a need is said to exist. Goals
are then prioritized acqording to the widths of these
discrepancies. The fourth step consists of translating those

preferred goals for- which a need has been identified, into

curriculum plans.,.
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Model 2

Kaufman. and English (1979) define needs assessment as a
process of identifying and justifying the gap between what is
and what should be. Their model considers current and future
societai requirements inyorder.that the organization may be
useful and efficient. The authors describe an organization

as having five related elements: inputs, processes,

products, outputs, and outcomes. Their view of needs

assessment revolves around identifying discrepancies between
what is and what should be in any of these elements. These
discrepancies then form the basis for the derivation . of

institutional or organizational goals and objectives.

Kaufman (1979) argues that while it is important fo;i a
subsystem, such as an organization, to.meet its goals, this
must be done with consideration of the suprasystem, the
society in which the organization nests. This philosophy'is
consistent with a systems approach to decision making (Van
Gigch, 1978). Application of Kaufman's model would enfail
.the determination of "what is" in all the five elements.
This current candition would serve as the baseline.”™ , . .In
order to determine 'what should be' reversing the order of
consideration of the elements by moving from outcomes, to

outputs, then to products, processes, and inputs" (Kaufman,
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1979:7). Although this model does consider many elements
including societal requirements, it is fundamentally a

discrepancy model.

Model 3

Another approach to needs assessment is through the
analysis of the required compétencies. - LeSage (1980)
operationalized his definition of need by asking individuals
0 respond to each externally selected skill by identifying
their competence (ability to perform each task) and the
relevance of the task for their particular job. Misanchuk
and Scissons' (1978) model of needs assessment adds a third
dimension to LeSage's model: how much does the learner
desire to improve his/her skills? Misanchuk and Scissons have
argued that the highest need exists for those skills for
which individuals express a high relevancy to their Jjobs, a
- low competence in performing those skiils, andéh high desire
to ‘improve their skills. In these two models, the
discrepancies relate to perceived competence and relevancy tb

job requirements with the addition of the dimension of

motivation,

2.2 Limitations of the Needs Assessment Approach

While all the approaches to needs assessment cited above

can be useful in assisting decision makers to plan
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L ]
educational or training programmes, their usefulness 1is

limited. The limitations lie in the scope and nature of the
information collected and used for the planning effort. In
the models cited above 'need' is based on the gap between
what .exists and some preesiablished external criteria or
norm. As an initial step to programme planning, this can be
justified and useful. In the best of all possible worlds,
where resources for education and training are unlimited,
perhaps one <could imagine planning curriculum based on the

perceived needs of concerned people. Clearly, this is an

important consideration.

~Present economic conditions require planned. rationalized
spending. With 1increasing budget stringency, educational
institutions and training departments are being asked to be
creative in the allocation of their decreasing resources.
This means putting political economic pressures, ahead of
students' perceived needs. Fiscal limitationsland efficient

use of human and nonhuman resources must be considered. For

information on these issues, data must be accumulated from

the people who have been entrusted by society with the
responsibility to carry out what the public has not rejected
as illegitimate: educational administrators and experts in
the field. Needs assessment models currently in use fall

short, limiting information available to decision makers on

10

<
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important factors.

3. Evaluation

The evaluation approach to programme planning,
development, and adaption 1is preoccupied with similar
discrepancies between learner or programme performance and

defined standards. There are  also discrepancies between

information needed, provided, and used (Larkin, 1974).

In order for the results of evaluation efforts to be
useful, decision makers must be provided with adequate and
useful feedback. Furthermore, this feedback must be used.
Larkin suggests that one of the reasons that the Evaluation-
by-Objectives Model failé is because it does not provide
adequately useful . feedback. Evaluation-by-Objectives i;

basically a Tylerian Model and is discussed below.

Evaluation seeks to answer questions of selection,
support, adoption, and worth of educational materials and
activities (Worthen and Sanders, 1973). Evaluation implies
valuing or judging something. This is underlined as a major

goal of evaluation, in contrast to descriptions of contexts

-or monitoring of processes. A multitude of evaluation models

seek ways' of gathering information in order to provide

" decision makers with a rational base for their valuing.

'

11
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Several major models will now be presented. These ‘will
serve to illustrate the current ‘trend in educational
evaluation and are by no means exhaustive nor comprehensive.
Popham's {1975) classification of evaluation categories will
be wused as a format. There are three main descriptive
categories: Goal Attainment Models, Judgemental Modelg,

Decision-Facilitating Models.

3.1 Evaluation Models

Goal Attainment Models

One of the earliest recogn}zed evaluation models used was
one developed by Ralph Tyler in the early 1930's and is
commonly known as$ a Goal Attainment Model. Tyler was one
of the first in his field to recognize the importance of well
stated behavioural objectives for educationpal purposes. The
main thrust of Tyler's evaluation model is to measure student
_performance with stated objectives and to determine the
extent to which these objectives are actually being realized.
The degree of success of a programme is directly related to
student be$aviour vis;a-vis behaviourally stated objectives.
The value and danger in ﬁsing this model lies in its narrow
focus, ignoring achievement of. unstated goals and objectives,
and the qdality of the stated goals. It does not address

issues such .as the value and quality of the goals attained or

12

See Arearee i
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the value of the unintended outcome,.

Judgemental Models

A second <classification 1is the Judgemental Models
{Popham's term). The major thrust of these approaches to
evaluation is the emphasis on professional judgement. Major

models in this classification &re those proposed by Michael

Scriven, (1967).

Scriven deals with the issue of quality control as
opposed to goal definition positioned under the Tylerian
Models by insisting that attention be paid by professionals
to appraising the quality of goals as well as whether or not
the goals have been achieved. In his Goal-Free Evaluation
Model, Scriven reverses the evaluation process of the goal-
based models, Project goals are not disclosed at the onset
of the evaluvation effort as they are in the goal-based
models. The major emphasis is on results, not intentions.
Goal-free evaluation focuses on the outcomes of programmes,
intended, unanticipated, at the primary, secondary and
tertiary levels, This is difficult to accomplish because it
is the role of the evaluator gp discover just what the
effects of the programme were without knowing what the

programme contained in the first place. This forces the

13
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professional evaluator to be attentive to all outcomes.

Scriven offers the Goal-Free model as a check and balance
to the tunnel-vision effects often found in goal-based
evaluation not as a replacement. By appraising the quality
and degree of attavmment of goals, and by being atteétive to
a wider range of programme outcomes, intended and

unanticipated, Scriven brings to the field of evaluation a

broader scope to conduct the evaluation effort,

Another major contribution to the field by Scriven is his
Forma®#¥a-Summative distinction. The major difference
between these two is: in the decision making task. In
Formative evaluations, decision making is done to improve

-
programmes while still under development and is aimed mainly
at’ thg producers of educational activities and materials.
Summative evaluations determine merits of programs already
completed, and axe aiﬁed primarily at the client or consumers

decision to operate or participate. (It has been likened to

a 'Consumer Report' (House, 1978).)

Scriven suggests that goal-based evaluation may be useful
for formative evaluations, conducted internally using
professionals from within, while goal-free evaluations be

conducted externally, by professional evaluators from outside

14
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the organization. 'A problem and limitation .to this approach
is who decides what is "good" or "worthQﬁale", and how it is

fH
to bg méasured and justified?

~

»

Decision-Facilitating Models

v A . third classification.used by Popham is the Decision-
Facilitating Models. The most prominent of these is one put

forth by Stufflngém et al (1971). It is a model which looks

at four different types of evaluation addressing four
different decision situations: context, input,-process and
product. The model is commonl? known as the CIPP Model, .an

acronym representing the four types of the evaluation effort

they prdposé; Context, Input, Process, Prpduct.

Context Evaluation relates to decisions concerning the

setting of ’goals and objectives to be served by an

7 LY

educationalk-programme. Examining this approach it appears to
\ v

be more akin to a needs assessment than an evaluation since

it 1is customarily conducted at the planning stage of a

programme and appears to be more a description of context

than an evaluation,’or valuing of something.

Input Evaluation deals with the process of éeleéting

N

support resources to meet the needs of the . Programme, It

¥
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involves identifying and assessing the capabilities Qf the
” . H
organizaiton with respect 'to the design of the. intended
#
programme, ‘It is cost/benefit orientéd. To the degree that

nput Evaluation answers the questions of selection, support,
4 v
‘adoption, and worth it is, a bona fide evaluation effort.
»

[
4 Process. Evaluation, on the other hand, deals with

monitoring conduct; _ .of student  performance, system
N .
performance, and mater?éls. It attends to the potenti3l

&)
relationships, logistics, etc., It can bé a useful source of

soutces of failpre of a programme; staff, interpersongl

information for”iexqiijve evaluations. Speaking of context
and process evaluation, Worthen & Sanders‘(1973:24) state,
", ., .they are a means of accomplishing a comprehensive

) . . ] ) . .
evaluation, and not an evaluation in and of themselves."
. . .

» [}

Product Evaluation is used to determine the effectiveness

Il

of the programme in terms of relating outcomes to goals.

ty

. ,Decisions at this level deal with implementing, modifying, or

1

°

refocussing the programme, Product Evaluation is similar to

Scriven's summative evaluation and “the Tylerian Behavioural
' . 2

3

Objectives Models,
'

‘.
]

¥ ' ., -
The CIPP Model is widely ‘lsed in education today because

of its concept of evaluation for different decision.

L]
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Lt
situations. Yet, as pointed out, all of the types of

inquiries in this model are not bona fide_evalué%ion efforts.

3.2 Limitations of the Evaluation Approach

The models pre§ented here for illustration pﬁrposes’ are
utilitariaﬁ in nature. That is, they proposeuté ﬁddress‘ihe
‘issue of "maximizing haggin@ss" in society’ (Ho?se, 1978).
Maximizing happiness is a measurement used to assess_-the
worth S of an activity. Sufrqgate measures are used for the
'happiness' scale. In eduéatién, this is usually test

}

scores. The evaluation mbdels just examined, for the most

1\
part, wuse a measure of outcomes over objectives to arrive at
a ‘'happiness' indicator. And all the models are subjective
in that, in the first instance, someone or somebody is called

upon to set standards against which the evaluation éffort

will be measured.

4. Proposed Model For Decision Making

While needs, assessment and evaluation have yielded
mzartial solutions, they do not account for input from various
classe; of conqerned decision makers or usiqg Miller's (1978)
term, the decider subsystem., In contrast, a systems aﬁp:oach
'is presented . here as a viable alternative with several

distinct advantages. It offers a method capable of 1)

simultaneously examining many. facets of the learning

a

‘
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environment,'Z) synthesizing many sources of information from
multiple levels of decision makers, and 3) ' analyzing the
relationships of the different levels of decision makers, in

terms of their interdependence. This makes it possible to

identify. or develop adaptive structures with which to choose

the "best"- learning environments and instructional activities

for a defined population, and/or a specific learner.

fhel purpose of this research was to develop a model,
‘ MBasea on a systems approach, which would extend the
information " analysis to serve not just one but three levels
of decision makers. This appﬁﬁach therefore takes into
account more than just learner'afpreferenCEs or discrepancies
between what is needed and what is available. In general,
the problem addressed was the.design of a model that would
enable educational planners to make systematic and rational

-

decisions by cho&%ing optimaliy among sets of alternatives,
The goal was to develop a model which w;uld, on the basis of
easily obtainable data sucb as questionnaires or .interviews,
evaluate the usefulness of alternatives based on learner
preferences, administrative constraints, 3and opinions of
subject matter experts ;egarding factors which influence the

/

implementation of the alternatives. :

For this study, th%?choices among sets of alternatives

18
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were defined as considerations of 1) learning environments
and 2) instructional activities appropriate for adult

learners in a postsecondary formal educational setting.

¥

A version of the model has been encodéd ;n Fortrén V and
in its present configuration will run inexpensively on many
systems.  Sufficient flexibility has been bujlt into the
model as to allow it to be tailored to a variety of ‘user

specifications.

5. The Importance of /Systematic Decision-Making to the

Survival of Educational Institutions

van Gigch (1978:592) defines a systems approach as,
L": . .+.an approach that predicates solving the larger systems
problems with solutions that satisfy not‘only the subsystemsi
" objectives, but also the global systems' survival.™
Consider for a moment the Quebec CEGEP system as
representing a global system of postsecondary nonuniversity
formal education. The subsystems in this case would be
comprised of the student body, the subject matter experts,
.the administrators, the funding agencies, the physical plant

[a)

personnel, and so on.
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CEGEPs were founded 'in 1967 to upgrade ' the level éf
education for those students going on to university, and to
create career options for those students who were not. As
such, CEGEP's were constituted primarily for the 16-19 year
old age group holding a‘certificate of secondary studies
(Ministere de 1'Education, 1979). The structure of the CEGEP
in terms of curricula and support services, addressed the

imagined needs of this student population.

Consider also some changes in the CECEP's student body.
Enrolmen} of adults has risen from 8,000 in 1967-1968 to
32,800 in 1970-1971, and to 56,000 in 1980-1981 (Gouvernement

du Quebec, 1981).

This group of students in heterogeneous in composition
and includes, ". . .former CEGEP students returning to school
after an intérruption in their studies, secondary graéuates
resuming their stééies after a few years in the 1labour
market, CEGEP graduates taking imprévement courses, and
people of all ages enrolled in general courses, degree
programs, or retraining programs" .(Ministere de 1'Education,
1978:68).

-

As the CEGEPs clientele shifted to include more adults,

20
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1

new programs have been introduced. These programs were

.implemented to respond to community requests, sometimes on an

ad-hoc basis, sometimes as a result of popular demand.

Responding to private demand is a democratic and reliable
, .

guide to what is needed, but unsatisfactory if used as the

only source for programme: planning.

Forecasts and trends for the Aext decade indicate that
mature re-entry students will form the largest pool of
students for the community colleges (Glazer, 1973;
Gouvernement du Quebec, 1981). Full-time enrolment of
adults in nonuniversity, postéecondary Canadian. educational
institutions rose from 19.6% of the student body in 1975-1976
to 24% in 1977-1978 (Ministere de 'l'Education, 1979). This
includes Canadian Employment and Immigration Commission
(Manpower) sponsored courses but does not include educational
activities purchased by business and industry separate from
those sponsored by CEIC. The inclusion of those trainees
would 'swell these statistiés considerably. There are 46

different adult education services in the CEGEPs

(Gouvernement du Quebec, 1981).

. CEIC programs, as presently constituted, attempt to
respond to projected manpower needs by stressing skills

training. These are now in place in the community. Research

21
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has shown that skills training, wheti;r in formal educational
institutiomrs or on-the-job, 1is necessary but not sufficient
to move workers into the primary labour sector (Hagerman,
1979; Piore, 1970). This sector is characterized by, among
other things, stable employment, a'skilled labour force,
career-related training programmes, and high wages (Doeringer
and Piore, 1971). The skills training must be accompanied by
supportive public and private policies augmented by guidance
and training in attitudinal and behavioural traits congruent
with jobs requiring a high degree of motivation and career
commitment. Courses dealing with this content are not

available in most postsecondary curricula,

Vocational education has partially responded to projected
manpo&er needs in the community through programmes delivering
skills training only. A g;gzbmatic approach to where, how
and what to deliver in the way of vocational training,
leisure - studies and general education programmes for adult

learners has not been undertaken.

Fu:tﬁermore, instructional delivery systems for adult
learners, whatever their goals, appear to offer enrolment
accommodation inadequate to meet the present demand. With

- the present high rate of unemployment, the need for upgrading

22
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and retraining of skills is an important societal
" consideration. More unemployment means more people
desperately trying to take courses to train for the dwindling
and changing job market.

.

Considering the influx of adults into CEGEP's, the real
need for retraining to capture changing and declining job
opportunities, and the ever decreasing resources available to
educational institutions resulting from government cutbacks,
rational decision making appears to be a priority. The
global systems' survival may well be determined by the way in
which it responds to the source of 1its growing student
population; the adult learner. However, responding to
student preferences alone no longer works. Financial and
pedagogical considerations must be investigated and made part
of the decision making process. Financing must not be
overlooked because of constraints on public and private
budgets. Pedagogical considerations must be explored because
of the <changes in the composition of the student body, in
this case an ever increasing proportion of adult learners.

Adult learners differ from each other in their ability to

learn, their rates of learning, motivation, integesté, and

experiences (Grabowski, 1980; Knowles, 1970). In addition,

adult learners differ in their cognitive skills, from each
'e

23
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other and from chilaren‘(Lewisi 1980) . Their Qifferences

affect instructional systems, for-". . .no single method or
technique of instruction will effectively reach all learners"
(Grabowski, 1980). Moreovér. different learning activities
foster different person&l capabilities which suppbrt i}
variety of goals. These activities are,. in turn,
differentially supported by a variety of communications media

(Boyd, 1976).

This individual diversity implies the need for a certain

‘requisite variety' of instructional methods and
opportunities, Glaser (1977) suggests a new adaptive
philosophy of education to accommodate this" divegsity. He
calls this ‘'adaptive education', and defines it as an

educational environment which assumes different ways of

succeeding, and many goals available from which to choose.
Adaptive education places no greater value on one way of

. "
succeeding Gver another.

The Kkey concept to Glaser's adaptive philosophy focuses
on the educational process as partly controlled by the
learner, This 1is consistent with the literature on adult
learners (Knowles, 1970; Knox, 1968) whicﬁ\supports the view

that decision making and responsibility for learning should

24
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be”’ shared by the learner, the instructor, and whoever pays
thé bills. In a training situation, 3the ways of succeeding
may be more narrowly defined than for a leisure and
recreatign programme. Notwithstanding the narrower focus of
a training situatien, adult 1learners require innovative
apprdaches to learning opportunities geared to their specific

educational interests, needs, and learning abilities (Lowe,

1975).

6. Thesis , v

Mindful of the currgnt shift in the student populatibn of
educational institutions to a higher proportion of adult
learners, resulting from environmental changes and the unique
requirements of this cohort, the following hypothesis was

formulated for this study.

A model can be constructed .to provide educational
decision makers with useful information for planning,
implementing, and modifying learning environments for adults.
This can be accomplished by systematically identifying
critical variables, and “then implementing a method of
optimizing the interaction amongst these variables. Success
in such a task will be determined by, a) logical consistency
and b) application of the m?éel to a real case with

structured information which decision makers need to

.

25
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o

facilitate rational decision making. v o

. . §
The purpose of this study was to develogua“model which

would serve as a tool for educational decision makers,

engbling them to collate :information from learners;,
instructors, and administrators; in order to make systematic
and rational choices from the various alternatiQes available,
A systems ipproabh was , adopted. because ‘it ﬁe; these
requirements: The next Chapter will detail the devglopmént

of the systems model proposed in this study.
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CHAPTER 2
THE DECISION MAKING MODEL

1. Introduction

This section will present an overview pf the decision
making model, the theoretical framework upon which the model
was based, the process for systematically identifying' and
selecting the variables, and the rationale for the
guestionnaire format. The model was developed in three
parts; theory, data collection instruments, and a computer-
based program to manipulate the data, encoded in Fortran V.
It was then pilot tested with artificial data to see if
anticipated trends ~were reflected in the outcomes. The
results of this pilot test indicated that the model was
workable. A. field test, forsvalidation and demonstration
Qas then conducted using real data; These results are

)
reported, in part, in Chapter 4.

The main thesis as stated in Chapter 1 1is that a
workable model can be .constructed. Success in this endeavor

will be determined by:

a) logical consistency
., b) application of the model t6 a real

case with the structured information

- 27




THE DECISION MAKING MODEL ' Chapter 2

which decision makers need to facilitate

rational decision making.

2. Overview of the Model

In general, the goal was to design a model capable of
assisting decision makers in identifying maximal values
among a given set of alternatives, In this instance, the
sets of alternatives were comprised of four learning~
eﬁvironments appropriate for adults, and selected .components
of these environments. The model’ accepts as input, data
from fhree levels of decision makers: 1. students, 2.
experts in the field, that , is teaching faculty .and
educational technologists, and 3. educational administrators

)

(Figure 1).

o

PIGURE 1

SIMPLIFPIED PLOW CHART OF THE MODEL

Learner Bubject Administrator
- Matter Expert
Decidex Decider Decider
Subsystea Subsystem Subsystea
4 L ] .
Preference u 1aportance “Ravw"
PFactors ¢ Restxictions

‘ ' ’
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2.1 Matrix variables of the Model

.
»

In the field test of the model, input was obtained on

two sets of variables related to learning situations: the

Ty .

controllable ot action 'hchpice variables’, and the
constraining variables (Figure 2). < ‘
e T
. ricore 2 T

a
XIIO'I'BRIBLATED VARIABLES OF A LEARNING SITUATION

. LCONSTRAINING VARIABLES - on
N 1 2 3 n
s ‘ . ~ ¢ .
. C °
Al 1 Y
’
. . c
2
ACTION CHOICE . .
VARIABLES’ Lo
¢ ¥ '
° 3
A
R 5 < ’ -
1] \
“ »
. .
&

Legend: Coﬁltulnlﬂ* Variasbles o
tudent Preferances

Alternative Lesarning Environments

Mainistrative pestrictions °
*  Action Chojce Variables
omponants: ol an [nstructional Delivery System
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The * actiom choices were components of the learning
environment, such as content structure, feedback mode, and
study skills; the constraifing‘variables were the criterion

vatiables, such as the preferences, apbropriateness, and

_ﬁamaggability of theseraction,chﬁﬁces. These were allvsys-

o

tematically derived from the literature and are cited below.

.

¥ :

'
“~ o ’

Data were collected from the three levels of decision

-

‘makers using three forms of the same questionnaire (Appendif .
]

-

i1, 111, 1V). The action 'choices' were the same for all three
questionnaires. 8 , c
& - <

The rationale for _the quéstionnaire format 1is as

¢

o AtS

follows: Ackoff Shdtﬁﬁsieni (1968) describe three types of
. a " ‘

problems in systems analysis: certainty, uncertaintyj and

tisk. Certainty and uncertainty sitvuations are 1limiting

cases -in which one has éﬁther complete knowledge or complete

ignorance of outcomes. > Risk .situations assume alternative
“ f s
. -
outcomes, the ’~probabilities of which are known or ,can be

determined. The problem at hand was a risk type problem.
That is, given four alternative learning environments, what

was £he probability that any outcome wquld have 3 greater

]

uti%i&y value than any other outcome,

To graphically represent risk type problems Ackoff and
P

\

’

30
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sasieni suggest psing a matrix such that the action choices

are listed along the.rows and the alternative outcomes along

\

‘the columns (Figure 3).

N . PIGURE 3

HATRIX OF THE QUESTIONNAIRE PORMAT
(after Ackoff & Sasienil, 1968)
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The questionnaire used by the students(f;;s two-
dimensional, rating each action choice on a 5-point scale.
The questionnaires used by the experts and administrators
were three-diménsional - rating each actién choice in each
constraining wvariable on a 5-point scale. Results of a
pilot test showed that a .three—dimensional matrix was

confusing for the students sampled.

The action choice variables were components of ‘an
}nstructional system such as scheduling, presentation of
Eodrse material, study skills, and special courses for
mature legrners. The alternative ochome§ or constraining
variables were different for each of the three classes of
subjects. For the students it was the preferences for' the
ac£ioh choices (Figure 4), for the experts it was the four
‘1earning environments (Figur; 5), and for the administrators
it was four administrative considerations sach as operating

and capital costs (Figure 6).

Selection <criteria for experts were derived from a
symposium sponsored jointly by the United States Office of

Education and the National Institute of Education, (Harrison

& Stolurow, 1973). These consist of four specific and
v k-] '
unique types. of 1learning environment: l. Grouped and
Bounded; 2, 1Individualized and Bounded; 3. Personalized
32
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these environments is discussed in the next Chapter.

;

FIGURE 4

PREFERENCE VALUES ASSIGNED BY STUDENTS

Actfon Choice
Variables

Scheduling of Courses
T;IC of Day

Setting

Physical Arrangement

Prusentation of
Course Material

Learning Progress
Reports

Study Skills

Special Courses for
Mature Students

Nedia

How You Learn
Best, Gensrally

Lesrning Location

Legend:

Constraining Variables

Righly
Desizable

Desirable

Ho Pre-
ference

Undesir-
able

Highly
Desirable

1 Need More
Information

Constraining Variables

Student Preferences for an Action Choice

Action Choice variables

Tomponents of an Instructional Delivery System
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PIGURE S

IMPORTANCE VALUES ASSIGNED BY SUBJECT MATTER EXPERTS

Action Choice
Variables

Goals
_Time Constraint

[Ech.dullng {course)

Scheduling (time
of day)

ISctting

rormat
Content Structure
Peedback Mode

Content-Study
Skills

Contant-Non-
Academic

Medias
Learning Mode

Location

.

o 1
i
v

N
1

Constraining Variables

Chapter 2

Grouped and
Bounded

Individualized
and Bounded

Workplace

Personal i zed
and Open

Weighting
Pactor

Neighting
Factor

Weighting
Factor

Weighting
ractor

Legend: Constraining Varlahles
% , Four Alternative Learning Environments

Weighting Pactor
T‘B%T!ihc- of a Component of an Instructional Delivery to a ,

Learning Environment

Action Choice Varjables

Foupononil of an Instructional Delivery System
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, PIGURE 6
CONSTRAINT VALUES ASSIGNED BY EDUCATIONAL ADMINISTRATORS

- Action Choice Constraining Varisblaes
Variables
Capital Operating Union Boundariea
Costs Costs Collective of
Agresment Mandate
Goals

Time Limitation for
Completion of Program

Scheduling of Courses
Timas of Day

Setting

Streaming ;
Content Structure
Peedback Mode
Study 8kills
Student Services
Media

Learning Mode

Learning Location

Weighting Weighting Weighting Weighting
Pactor Pactor Pactor Pactor
Legend: Constreining Variables
Four AdmInlstrative Constraints
» wclghtini Pactor '
gree of D culty to Implement a Component of an Instructional

Delivery System Based on an Administrative Constraint

Action Choice variables

Eo-ponontl of an Instructibnal Delivery System '
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FIGURE 7

SIX COMPONENTS OF A PEDAGOGICAL SPACE .
(after Helmar Frank, 1971. English Translation courtesy of Dr. Gary Boyd)

. Algorithms
and
Procedures
22 .
. Content how? ® Goals
-~
How Do o
You Become A
T .
‘,2 aught §
- N 3
L]
Media & % ho? £5 Sociostructure
o
-
Psychostructur; 'Y

{Cognitive Styles)

The selection criteria for the administrators consisted
of some constraints which managers, administrators and
planners must consider before implementing educational and

training programs.

The concepts seen as cbnstrain;s to the implementation
6f programs by Stufflebeam, (1971) and ¥an Gigch and Hill
(1971) were verified by frontline administrators at a local
college in Montreal to determine their validity gor that
institution and institutions of a similar nature. These

general concepts were operationalized into four major

36
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categories: 1. Capital Costs; 2. Operating Costs; 3.
Union Collective Agreement; 4. Boundaries of the .Mandate

(Figure 6).

3. Theoretical Framework: Systems Analysis Approach

For the ©purpose of this study, the variables in the
functional relatiénship U = £(X,Y) are defined as follows:

U = the value of each of four alternative learning

environments .

X = components of the instructiomal delivery system

(Action Choice variables) '

Y = a) the preferences and characteristics of the

learners '

b) the importance of each action choice to each
learning environment as determined by the experts
(Importaqce Factor)

c) the constraints on the administration

(Constraining variables) ~

f = the linear relationship between U, X, and Y

To state .the above equation in familiar form, the

7
decision regarding the "best" learning environment, was

based on learner or student preferences for various action

choices, experts opinions on how important those action

\
v
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choices are to a particular learning environment, and

- i

administrators’ judgements on the difficulties of

implementing each of those action choices. This decision

was

reached by mathematically manipulating the selected
»

information from the questionnaires to obtain values

representing optimal results from the available

»
I

alternatives.

3.1 The Notations

Using systems analysis notations following Ackoff &

Sasieni (1968), the present model was based on a functional

relationship between utility, on the one hand, and

controllable and uncontrollable variables on the other.

Ackoff & Sasieni describe this functional relationship as

follows%
v = f£(X,Y)

where U = the utility or value of a decision or outcome
X = the wvariables of the énvironment that can be
controlled
Y = the variables and constraints that are not

the

controlled by the decision maker directly but affect U~

f = the relationship between U, X, and Y

The task of a systems analysis model, is to determine

trend of Y, 1in order to select X, so as to be able to

38




o

THE DECISION MAKING MODEL Chapter 2
maximize U (Rivett, 1968). For the model pgesented here,
the goal was to détermine the trend of student preferences,
expert opinion, and administrative constraints, in order to
select the various components of the instructional delivery
system. Rational aﬁd systematic decisions from among
alternatives presented could then be ‘made,~ and maximal
results regarding learning environments appropriate for

adults could then be attained.

This model, as a problem solving tool, is applicable to
any educational and training situation. One 'needd only
modify the action choice and constraining variables to make
them applicable to ﬁ?e particular participating audience.

Acc&rding to Ackoff & Sasieni (1968) the underlying
structure of systems analysis models can be represented by
the functional -relationship, U = £(X,Y). &his strucfure has
other notations. Thierauf & Grosse (1970) use the notation

E = £(X,Y) where:

the effectiveness of the system

B =
. 2] .
X = the variables of the system subject to control
Y = the variables not subject to control
Thierauf & Grosse, (1970:19) in discussing the
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apélication of this equation, state, . "The extraction of a
solution from such a model consists in d;termining tbé value

of the control variable, X, for which t%e measure ‘of
effectiveness is maximized."” In maxiﬁizing or optimizing

the measure of effectiveness or performance of a system the

problem is to find the best decision among many
alternatives. For this type of decision making a criterion
is required. According to Thierauf & Grosse . (1970) the

criterion will be the course of action that will produce the
highest profit to the client. This profit may be measured

i

in terms of dollars, increased produftion, or preferences.

b ¥

It can also be measured in terms of minimizing some value,
for example, minimizing lost opportunities (Ackoff &

Sasieni, 1968).
Decision making in an educational or .training milieu
thus becomes a matter of formulating the problem in terms of

systems analysis.

3.2 The Problem Formulation

In order to address the problém of ensuring logical
consistency in the model, it'was necessary to identify
variables critical to this model. This was accomplished by
examining the conditions wunder which problems exist

according to Ackoff and Sasieni, and extrapolating from

40
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these conditions critical variables for the model.
{

u

Ackoff & Sasieni (1968) in their discussion on problem
formulation describe five conditions necessary for the

‘existence of a problem. These are:

Condition 1
AN INDIVIDUAL OR GROUP OCCUPYING AN ENVIRONME&T TO WHOM A

PRbBLEM CAN BE ATTRIBUTED

The group to whom a problem may be attributed is defined

8
here as the population of potential and actual learners,
subject matter experts, and educational administrators. For

many, access to educational activities poses no problem.

Delivery systems as constituted today in formal or nonformal

learning institutions are within reach of many adult
learners. However, - for a significant number, this is not
the case. Educational services elude the homebound, the

rural dweller, the physically handicapped, and those at the
lower echelons of the socioceconomic ladder, resultiﬁg iﬁ
lost opgortunities. Business and industry have their own
special requirements for training personnel. Frequently the
quick response they demand in_ course delivery is unrealistic
in terms of the requirements for research, materials

development, presentation, and evaluation.
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Delivery systems specifically designed to meet the needs
of the adult learners are not widely used. Present -
postsecondary institutioﬁs typically instruct adult learners
us;ng -methods appropriate for adolescents and learning
en;ironments designed for a younger population. To make
matters worse, subject matter experts and administrators are
faced .with budget cutbacks, forcing more careful allocatién
of resources. Since ‘adults are now forming a larger part of*
this student body, and forecasts indicate this trend will
continue, a systematic approach to this problem appears to
be indicated. These institutions  presently service a
variety of adult lea;ners, including those from business and
industry, those seéking midlife career changes‘énd: those,
seeking personal development. How they can best be serzgd
is the challenge of teaching institutions today. On the
other ' hand, with shrinkinéoenrolment of the adolescent
population, t?ese institutions must seek to attract a., new

sburce of students. The adult population appears to be a

most promising source if their needs can be met.

Condition 2 .

AT LEAST TWO COURSES OF ACTION FROM WHICH TO CHOOSE

This model presents 13 categories of possible action

-
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choices for the componenté of an instructional delivery
sysgem. These categories represenﬁ the operationaligation
of the six.dimensions in Frank:s ¢1971) teaching/learning
‘process., Theée are as follows: 1) goals, 25 content,‘3)
media, 4) algorithms 'and procedures, Sf sociostructure
(gnvirdnment[, and 6) psychosfructure (coénitiQe styleﬁ)

(Figure 7).

[

"These six categories were expanded to thirteen types of

action choices and operationalized into sixty-seven
, :

controllable aspects of the learning environment based on

. . J
definitions - and descriptions found in the literature (Boyd,

1976; Harrison and Stolurow, 1973;, Gagne and Briggs, 1974;.

Holden, 197Si Mehrens and Lehmann; 1973; Romiszowski,

3!

1974) (Figure 8).

Because part of the sample population for this study

. . B
consisted of adult.learners enrolled at a local college .in

]
Montreal, an effort was made to detea?ine the specific

components critical to their activities and educational

”
y

opportunitijes through interviews with = administrators,
faculty, and students. In addition,t the literature was

searched to determine the perceiﬂﬁa and actual educational

needs and preferénces of adults (Steele, 1974; Richards,
L ™

1976;. Klinge, 1977; DePauw & Heft] 1980; Gouvernement du

Quebec, 1981; Cross, 1983f.
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The categories of action choices identified and selected
as components of the instructibnil delivery s&stem are:
1. Goals

2. Time constraints

3. Scheduling Yearly

-

4. Scheduling Daily S

5. Setting

A}

- 6. Format/Streaming ' '
7. Content 'Structure . //

8. Feedback Mode
9. Content Study Skills
p 10. Content Non-Academic

> o

11. Media .

12. Learning Mode
A¥4 .
13, ‘Location '

+ While not exhaustive, these action choice variables
represent a reasonably comprehensive array of alternatives

» for the X portion of the equation U = f(X,Y).
. -

N 1

Although these categories were designed primarily for a
postsecondary formal educational institution, they.dﬁn be

modified to include catego:iesﬁappropriate.fox business and
industry, government, the military, er any training or

’
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educational institution in the private sector. . ’

Condition 3

AT LEAST TWO POSSIBLE OUTCOMES OF THIS CHOICE, ONE OF WHICH

IS PREFERRED

-

To meet the requirements in Condition 3, the particular
identified group or individual gust have more than one
outcome from which to choose, 'and must prefer one over the

other (s). The population under consideration in this

.
. .

present study was adult learners returning %0 a formal
instructional system.p As stated in Chapter 1, adult
learners d1ffér from each other in their ability to 1learn,
their rates of learning, motivation, interests; and
experiences (Grabowski, 1980), and in their cognitive skills

(Lewis, 1980) . In addition, adults differ in their

cognitive skills from children (Lewis, 1980).

L

In order to accommodate this heéerogeneous grgd;, a
requisite variety of ‘instructional activities would be
‘eésential. Moreover, a variety of communications media and
methods of instruction would be needed to differentially

support these activities (Boyd, 1976).
Insofar as it was designed for adolesqgnts\"graduating
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from secondary school, thé CEGEP's environment is grouped
and bounded, that 1is, grouped by content and bounded by

space, time, and resources (Harrison and Stolurow, 1973).

‘'Recently nontraditional learning environments have been

developed. These include teleteaching, teletutoring, and
teleseminars (Daniel & Keating, - 1978; Ellis, 1980;
Jordanoff, 1983). These techniques ;211 tend to add to the
limited repertoire of learning environments that are not
gréuped and bounded. That is they will increase the number
of alternatives évailable in the other three categories
considered here: individualized and .bounded, personalized

and oRgn, and the workplace.

Condition 4
THE COURSES OF ACTION AVAILABLE MUST PROVIDE SOME CHANCE OF
OBTAINING THE PREFERRED OUTCOME, BUT THEY CANNOT PROVIDE THE

SAME CHANCE, !

Condition 4 1is satisfied by bbtaining weights on the
student preferences and administrators restrictions on all
the action choices by means of an Importance Factor obtained
from the experts in tpe field. This weighting factor has
implications for the relative usefulness and efficienc? of
the alternative learning environments, designating some

higher, therefore preferred; and some lower, therefore

!
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[

\

counterindicated.

To state this condition another way,: students indicate
preferences on action choices according to their perceived
needs. These preferences are then weighted according to the
Importanc; Factor which reflects the opinions of the
teaching faculty(and educational technologists regarding the
appropriateness and compatibility of these action Choices in
each one of four learning environments. Finally,
educational administrators indicate their views on the
possibility of‘implementing these same action ;hoices. The
administrators evaluations are also weighted by the experts

Importance Factor to determine their impact on the utility

of a learning environment. ’

The Student questionnaire is a two-dimensional matrix;
the Experts Form and Administrators Form, are each a thrée-
dimensional matrix. For the Student questionnaire, the two
dimensions are the action choices and preferences on a five-
point scale. For the Experts Form, the three dimensions are
the action choices, the constraining variables (four
learnihg environments), and a weighting factor assigned by

the experts for each action choice. For the Administrators

Form, the three dimensions are the action choices, the

[y
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constraining variables (four administfative constraints),

- and a measure of constraint on impJémenting each action

4

choice,

For‘ example, while stpdents rated the items in actioq
choice ™"Non-Academic Content™ along a 5-point rating scglé
which reflected their preferences, the administrators and
experts expressed their‘opinions regardibg these items in
terms of the degree to which each action choice was

‘4
influenced by their concerns.

Condition 5 : ‘ ,

AN ENVIRQNMENT WHICH CONSISTS OF ALL FACTORS WHICH CAN
' r

AFFECT THE OUTCOME AND WHICH ARE NOT UNDER THE CONTROL OF A

DECISION MAKER

-

1

The environment of a system is defined by Van Gigch
(1971:7) as ". . .all those systems outside the boundaries
of the one under consideration." They are taken as
givens and are ". . .béyond the direct control of the
designer." The determination of a system's environment is
important since this identifies those variables which are
not controllable by the designer but which influence the

)

performance of the system in question.

‘g
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Churchman (1968:62) defines the environment of an input-
output system as ", ., .a set of conditions relevant to but
not under the direct control of the manager." These are
expzesegd,in part as constraints on the system. They can be
viewed as the ". . .characteristics of the demand for the
output," as well as the characteristics of .the systems
input. In this instance, these constraining variables are
comprised of students with preferences, experts epinions,
and aémjnistrative constraints influencing implementation of

choices reflecting students preferences.

In order to determine whether some variable is part of
the system's environmment it 1is necessary to ask " two
questions - - "Can I do anything about it? Does it matter
relative to my objectives?" 1If the answer to the first
gquestion 1is "No" but to the second "Yes" then the variable

forms part of the environment (Churchman, 1968:36).

In the present model the environment includes social,
economic, political, and technological changes resulting in

changes in the composition and perceived needs of the

student body of adult learners. Early retirement, the
changing roles of women and men in society, equal
opportunity legislation, and the effects of the

proliferation of technology have resulted in a need for

50
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upgrading and retraining of skills and capabilities as well
as a perceived need for personal development in a variety of
areas. These factors, while greatly affecting the
educational and training institutions, are not directly
under the control of those who manage these |[institutions.
They are, therefoxe, considered part of- the environment.

3

By examining a postseconaary educational system in light
of the questions suggested by Ackoff & Sasieni, so;e
critical ‘components of that system and the environment in
which it operates were identified. These were.

operationalized into variables for the present study.

4. THE DECIDER SUB-SYSTEM: ECHELONS OF DECISION MAKING

In complex real-life systems, such as
educational/training organizations, the .constraining
variables are derived from many levels within the
organization and are in effect separate subsystems of that

\ system. k -

} Miller (1978) delienates 19 subsystems which are
( critical to an organization; nine of these process
ﬁ\information. For example, the decoder subsystem is

|
W) responsible for translating codes, foreign languages,

~&\ © . 51
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technical or scientific findings and anything that needs to
B 14

be interpreted to the organization. Obviously, these

subsystems are composed of people and/or machines ‘carrying

out the functions for which that particular subsystem is

responsible,

The memory subsystem, another example, 1is responsible
for processing information concerning . bookkeeping
departments, filing, l}braries, curatorships, and computer
data. In effect this memory subsystem acts as a data bank
containing data needed by various decision makexrs concerned

with information which requires a memory function.

To'Miller, the decider subsystem is the most critical in
an organization. Its function is to process information
which it receives from all the other subsystem 1in the
organization as input, and transmit to them information as
output. The decider subsystem does’ this by receiving and
selecting data from among the various alternatives
available, and transmitting what appears to be "the optimal
solution for the problem before it" (Miller, 1978:68).

One of the characteristics of modern organizations,
according to Miller, 1is the structur%ng of the decider

<

subsystem into echeions, or levels. In the CEGEP system, at

v
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least three levels of a decider sub§Yétem can be identified:

students ;- educational administrators; and subject matter
)

experts. The present model collects data concerning critical

choices from all three echelons of the decider subsystem.

These echelons are not necessarily hierafg%ical.

Because the echelons of deciders increase as systems
become more complex, it is possible to have input for
decision making from several echelons. Van Gigch and ﬁill
(1971:14) state that the students are ". . .the direct
recipients of the schools' conversion process and therefore
they should be consulted about the content of the courses to
which tbey are subjected, particularly as they mature. . ."
Others identified as decision makers by Vvan Gigch and Hill
are members of the management system of the organization
since they participate in and work with the programs and
activities of the system. It is also at this 1level of
decision making that certain constraints and limitations to
the system may be identified. For example, a suggested
soluéion which is seen to be feasible by the administration
will be favoured over an alternative which is seen to be
impractical by this same group. This may be due in part to
the fact that at this level, responsibility and authority

for the implementation of solutions are to a large extent

'
I
‘
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under the control of the administrators. Hence, the
perceptions of the administrators regarding alternative
solutions can be viewed as constraints and limitations to

N

the system.

In the present model, a third echelon of decision makers
identified 1is the subject matter experts. While decision
making at the two former levels revolve around preferences
and administrative considerations, decision making for the
experts level revolves around the pedagogical and technical .
concerns.

1

1

The function of the decider subsystem is to process

information and resolve conflicts. The four stages of the

deciding process, according to Miller (1978:68) are:

1) establishing purpbses and goals for the system by
conflict resélution aﬁd -bargaining technigques when
necessary;

2) analyzing information concerning relevant aspects of
the situation including what adjustment processes and
‘alternative solutions are available;

3) synthesizing this information in order to diminish
the avail;ble alternafiQes;

4) implementing the processes selected in the

54
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Q

. sSynthesizing stage.

The method used for facilitating decision making in the

‘present model addressed three stages of the deciding process

in this manner.

1) “Purpose and goals “ were | established by
simultaneously polling three levels of the ;decider
subsystem; students, experts, and educationai
administrators on their various conéeins. -
2) Information was analyzed by decoding the data.
3) The data‘ was synthesized through mathematical
manipulation and various values for . the learniﬁg
environments‘ were obtained in order’ to d%minish
available alternatives.

It was beyond the scope of this study to implement the
results of the process. This would be the ﬁask of the
decision makers within the edﬁcational institutions. The
model can supply these decision makers with structured,

- systematically obtained information for more rationale

decision making. . -

To recapitulate, the participants in the system are those
who should be properly served by the system: the learner,

o
©

55

-t

S (



t

THE DECISION MAKING MODEL K Chapter 2
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the subject matter experts, and the administrators. Data

concerning the preferences and requirements. of the «clients

’

. « .provides the base in terms of which the decision making
ough% to occur in the proper design of a system. Thérefore,
(the learner) 1is the decision maker in an indirect sense"
(Churchman, 1968:184). The second echelon of dec;ders are
those who have some ability to change the system and mﬁch of
the responsibilitg' and authority to effect those changes:
the adqinistrétoist One may argue that educational policy
for puplic schooling -occurs ét the governmental, level and as
such institutional administrators merely carrf out"prescribed,
gbvernment policy. To a degrée this is so. However, within
the scope of that mandate,”decisions ar;N;éde partly from the
perspective of the institutional administrators regafding the

implementation of government policy.

A third echelon 'of decidefs are those with the
edagogical and technical expeztisé. . Data from those
decision makers. will have implications for the pedagogical
imperatives and techniesl 1limitatibns on the system.

Pedagogical considerations are critic 0 planning programs

.

heterogeneous group of

for adults since they represent a
learners in terms of cognitiv styles, reasons for

participating, experience, and motivation (knowles, 1970).
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, o CHAPTER 3
’ ~ CONCEPTUAL FRAMEWORK OF THE MODEL

-

' -

1. Introduction

This Chapter will present a discussion on the elements
of the model and the process?%sed to é&stematically identify.
and select the variables for the questiopnaires. " The
mathematicai‘ structures and formulations will also be
p;esented. ' ) - N
d

2. Rationale For The_bonstraihing variables

]
2.1 Learning Environments Curremtly in Use

Thr;e ftypeg of learning environments have béen
identifieq din the‘literature (Hérris ;nd Stolurow, 1973). To
these“three a fourth, fhe‘workplace, was added. This was
suggested in iqﬁerviéws with training specialists in
industry. These four types are:

)

1..Grouped gﬁd Bounded }
2, Individdalized and Bounded
5. Personalized and Open -
4. The Workpiace
~

1. A Grouped and Bounded 1learning environment id defined

as the traditional on:campus setting with the traditional

-

e ev———



University of Texas at Austin.is another example of ,'an

B . .
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modes of learning; that is, . lectures, 1labs, print, ,
student/teacher-studint/student inteYaction. These atfe’

) - .

supported by man/ﬁéchine ipteractions such as audio-
tutorials, and CAI as well ‘as auxiliary materials on film,‘

slides, and cassettes. Thris learning environment is bounded .

L)

. -~
by time and space, and grouped by  course content,. and

‘presentation format. Thathiﬁf**t is a relatively inflexible o

/] . a

delivery system, ‘ o

-

2. Individualized and Bounded learning environments have

T . \ £, A ,
similar time and space constraints but are more .flexible - fin:

- ‘

- 1] 13 - 1 . . . q
terms of content. There is greater flexibility in the _.stime

the student takes,to cover the prescribed materials,
&

! » R N
NS : ) .
This delivery system relies heavily on a learner-
q ) ‘ (\\
centered, individualized mode of a delivery system utilizing
Y [ e
human  as . well as electronic téachers.  Time-shared (:\
Interaction Computer-Controlled Information Television
5- ( -
- . ~
(TICCIT) at Brigham Young University and PLATO at the ‘

University of Illinois are two such examples.
- ' . ’
\ ’ . il
: ‘B -

Personaglized Systems of Instructioh\QCFSI) at  the

" [}

»

, : } . o
Individualized ahd Bounded learning envirdonment. In this

) \ ‘ .

14 . . . . . . .
-. mode the: emphasis is on unit criterion performance
Pl . ~ . . A *

- ‘Q‘ ' . ) ' ) o




University (Ottawa), both videotape on-campus lectures,
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NN
{

b
acheivement before proceeding to the next unit and is self-
paced. Lectures are used as a vehicle for motivation rather

than , as sources of critical : information. Written

.

communication between student and teacher and the use of
sthdent _proctors fér testing, immediate feedback on
achievement, and tutoring ége essential characteristics of
the PSI and Keller Plan techniquei Course material is in
print.form and contains reading assignments,‘stud§ questions,

collateral references, study problems, and introductory and
’ * ' 1

explanatory materials. . »

A%
® LI
¢ -

3. The third learning environment, Personalized and Open,
a
. 3 . £ [} ’ N 3 . s
is characterized by its ability to bring the instructional
. - .

materials to where the learner is rather than vice versays
The British Open University, Chicago's T.V. College, T.V.
Ontario and Athabasca University, are such syétems. Théy

make extehsive use of an open broadcast baked delivery system
. - ]
via mass communication‘kacilities such as radio, television,
. \ .
and telephone lines. In addition postal packages of home

’

study materials are used. Local off—campus'study centres and

teleconferencing link home-based stﬁdents with each,other and

with faculty. - Chicago's T.V. "College (Chicago) and Carltoé;
»

44

complete with in-class questigns'and discussion, for delivery
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5
o

3
to industry, thus supplying a delivery sysf%m at The

[
Workplace. These videotapes are supplemented by  written

materials and periodic personal -visits from the instructors.

The Ttb. College -makes education available to sthdenté

confined to homes or hospftals,')@nﬁ to inmates-in penal
institutions, ‘ -

3

©

The British Open University - augments its home-based
components with student/student/faculty interaction through

the provision of local study centres and short residential

‘'summer = school. The study centres , are equipped with

/
electronic and printed hardware and ‘software as well as human

©

resource personnel. 0

4

o . |
4. At the_ suggestion of training specialists in industry,
. -

a fourth alternative learning environmént, The Workplace, was

2

added. Al though The Workplace could accomodate any one of

the three environments mentioned above, it is a unique

— ’

environment in many ways. ‘Courses are typically job-
specific; time-frahe for courses or Pyogrammes are defined
by the external copstraints,‘particulerly for prodhction, for
in-house training, or training which occurs during the Qork
day. Motivation to participate 1is provided by the
ofganization by means of promo;;on or upgraﬁ{ng of marketable

skills, or as a reward by means of selqctién for inclusion’in
- N7
t L o
“ ' 60 3
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a course Oor programme,. Since business-ang industry have
" become more cognizant of the need to upgrade and train their

own personnel in order to ensure the organization of an

r

adequate manpower supply, more organizational resources have

been dedicated to the Human Resource Development function.

L]
Course material typically is ‘delivered in-house occasionally

supplemented by + an on-campus component, " The medium for

.

delivery of course material ranges from lectures, to print,

-

to film, and audio-cassettes. - This system relies heavily on

prepackaged, off-the-shelf 1instructional matg;ials. The
. .

exception to this is large companies’ such as Bell Canada and

L
he Royal Bank which have the resources to develop their own
3 I ‘ ” .
materials.

L)

These four learning enﬁitshments comprise the four

alternative outcomes for the model presented in,this paper.

2(; Future Trends

-

.Some Ontario Colleges are delivering on-site courses to
The Workplace using teleconferencing ‘and/or videotaped
lectures, complete with question and answer'periods ‘and in-
ckass discussion from point of origin. Some postsecanda}y
institutions are alsoc using a work/study "sandwich"™ format

providing studerfts with a semester of courses alternating

.with a semester of work in the field.
}

v 61
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2 . .

Some Canadian univerjsities presently using some form of
" !

telecommunications to deliver instruction are: Carleton and

Ottawa Universities, University of Calgary, Athabaska, Tele-

University, and Memorial ‘University in Newfoundland.
"Ninety-seven postgecondary courses are presently being
taught tpioughout Canada by [audio-] teleconferencing"
{Jordanoff, 1983). -

s /

+
Interactive video communication is one possibility for

course Q$L1very to remote sites. Dr. Kjell Samuelson, at

[+%

Stockholm Yniversity and Royal Institute of Technology in °
)

Sweden has developed a multiway video communication group
display, which is i1nteractive, 1in real time among multiple
sites: At the present time this communication system is used
for live communication for between four and about one hundred

persons at four to sixteen locations. The operation is used
. . .

in doctoral seminars simultaneocusly between four university

regions (Samuelson, 1981). ,

These newer delivery dystems may be moep appropriate to

the diverse needs of an adult population, The newly formed

Canadian Association for pistance Education is \ now . K calling

#

sfor a preliminary paper on the state of the art of distance

' 7 , ' (
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education in Anglophone Quebec. Research into their

utilities in reaching adult'learners would seem appropriate.

These represent some possible future trends for ways of
bringing instruction to the adult learner. Traditional
environments are often too restrictive for a group of

-learners whose primary social role is not that of a student.

., This present model could be used to choose whether to
stay with traditional environments or-.invest in some less
traditional environment such as tele-education which may

24
provide the flexibility needed by adult learners.

3. Rationale for, the Action Choice Variables

3.1 Introduction

Frank's (1971) six dimensions of the pedagogical space
(Figure 7)'were elaborated by the author into the category
copsFrugts action choice variables which were used on all
questionnaires as the components of the instructional
delivery system. They were expanded to 67 items wusing
definitions and descriptions found in the literature on
instructional design, adult learners, and from interviews

with educators and mature learners (Figure 8).

To determine the importance of each of these 67'itéms, as

‘
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:
.

components of an instructional delivery system to each of the

four learning environments described above, the opinions of a

panel of experts was sought, Items concerning these
%imensions were subsumed under Content, Algorithms and
Procedures, Goals, Media and Environment. Learner

characteristics were gathered from actual learners (Student
Questionnaire 1, Appendix 1I). Student Questionnaire I
gathered data on studeét characteristics relevant to their
learning needs, demographics and educational background.

The variables under these ~categories were designed
primarily for a postsecondary formal educational institution.
Depending upon the audlence‘using this model, these variables
can be modified, completely changed, or utilized per se. The
model was designed to accept any category for pedagogical
problem solving. Selection of these should, howeQer, reflect
the nature of the”education/training situation, and the
.sophistication of the audience of 1learners, administrators
and experts. Although nbt exhaustive, Frank's six major
categories esEablishes sound pedagogical parameters within

which modification can take place.

3.2 Elaboration of the Major Categories

3.2.1 Subjeét Matter or Content

w
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‘ .
Items for the CONTENT category were suggested ' in the

| .
| literature on mature learners. (Richards, 1976; Mahone, 1977;
\ Cross, 1983). Content will depend very heavily on the
situation to which this model will be applied as well as “on
the student audience being served. Training for industry or
o ‘~government, for example, will «clearly require content
\considerably different from a community leisure programme for
retired adults. Since the field test of the model was set in
a formal educational institution,  with academic contentw in
place and relatively fixed,' some nonacademic subjects were
included to broaden the construct.
3.2.2 Goals '
The GOALS category was elaborated ‘with the help of
research literature cited in the Discussion section, In

«

addition, 1information was obtained from personal interviews
)
with adults wishing to return to school. Boyd (1976) éuggests
two levels of goais; societal and personal, which can be
served in a learning process. These gqé1§ carp be supported
by personal capabilities which are fostered by learning
activities and communications media necessary for these
activities. The peisonal goals include wisdom, status, and

motivation. These concepts were operationalized to yield the

various dimensions of the GOAL category.

65
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3.2.3 Environment

The ENVIRONMENT deals mainly with the types of groypings
for study purposes; small groups, independent study, and so
on. It seemed reasonable to investigate, at the same time,
the questions of scheduling, format, and meeting place for

these groupings.

Groupings, (Setting on the guestionnaire) was suggested
by Lowe (1975). Altﬂough classroom groupings still dominate
adult education practice, the learner working alone or in
small groups are alternatives. Furthermore, one can imagine
the usefulness of groups which ". . .assume a distance

between the media employed and the learner" (Lowe, 1975:08f.

A number of scheduling choices were derived from present
'practice at universities, community centres, and industry.
These are obviously congruent with the operation of these
types of institutions and diverse ﬁnough to accommodate most
lifestyles.

. Format items were.supplied by the administrators at a
local CEGEP, as typical of thpse in use at the present time
at most institutions &F higher learning. The* term

"Streaming" is customarily used by these administrators and

was, therefore, adopted for the Administrators Form of the
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qguestionnaire.

.The choices for Location were derived from the three
learning environments' described by Harrison & Stolorow (1973)
and are further described under Rational For Constraining

Variables.

3.2.4 Psycostructure ~

The PSYCHOSTRUCTURE category of a pedagogical 'space
o

concerns . kph characteristics and cognitive styles of tﬁe

learners. It was assumed that an individual's

psychostructdre would be reflected in his/her preferences.

Research on mature learners attests to the relationship

between demographic variables such as age, sex, 1level of

. income, highest level'of education attained, age of children,
and preference for choice of courses, study time available,

and place of study. Persons re-entering or wishing to re-

enter the workforce generally return to educational

institutions for preskills training, career informatidn, and

personal development (Mahone, 1977; DePauw & Heft, 1380).
This group of 1learners-' has special needs in terms of

location, duration of courses, and‘'scheduling of classes

(Cross, 1983).
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3.2.5 Media
Items in the MEDIA category were suggested by Boyd
(1936), Harrison and Stolurow {1973), and Romiszowski (1974) .
- Boyd, suggests communications media such as books, \btoadmband
telecommunications, and machines as support for  various
learning activities. Romiszowski presents a classification
.of “preséntation media™ according to the sensory channels
they use and amount of "teacher control" desired with respect
to content, rate of presentation, sequence, etc. Harrison
and Stolurow present a state of the art document containing a
variety of articles describing the available media presently

utilized universally. These range from the use of paperback

books to the PLATO system; from correspondence course
oy

material, to broadcast, and videotaped television material.

3.2.6 Algorithms and Procedures

, Content Structure, Feedback Mode, and Learning Mode
constitute thé choices for ALGORITHMS and PROCEDURES. Content
Structure items were suggested by Holden (1975:3) in which he
states ‘;This is the single most critical variable 1in the
design of any type of learnind%%bquence and hence becomes
equally «critical 1n thé selection of appropriate media."™
Holden's term for content stkﬁcture is defined ". ., -.as the

extent to which we wish the end product, the behaviour

change, to be consistent between students and to reach a
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givén standard of measurement." Gagne and Briggs (1974:195)
~in their discussion on instructional components for adult
learners, state  "Materials for learning may be highly
structured, as in programmed text; semi-structured, as in an

“outline 0} léboratoxy guide; or unstructured as would be the

case when the student does librar§ research on a topic."

-

Items o Feedback Mode were suggestgg by Mehrens and
. A

Lehmann (1973) in which a variety of testing situations are

discussed in detail.

Items “for Leérning Médé were suégésted by Romiszowski
(1974:195) iﬂ his discussion on media selection in which he
states ". . .thé type of léaining task fécing'éhe student
will also eventually influence the media choice. ‘. - He
includes group discussion and one-directional ‘medium of
presentation in this diséussion. ‘Cagne and Briggs (1974) in
éheix brief alscuésioﬂ on alternative learning environments
state the following possibilities for learning modes for a
‘public séhool education; classroom, ‘ laboratbty, large
groups, small groups, lectures, and individualized study.

Correspondence courses were excluded from the public school

domain but remain as a possibility for home study.
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4, Rationale for Administrative Constraints
4

2
' ~—

Van -Gigch and Hill (1971:32,37) state that in order-tto

make choices regarding resources to be .allocated to the

implementation of programmes, priorities must be’ set.

"Setting prioritiesg is a process by which relative weights of .

alternatives: are expressed. . . .These weights ' can be .

expressed in terms of. . .facilities, manpower, or time."

They further elaborate on the nature of resources which «can

.

be devoted to programmes to include operating costs, capital
costs, and salaries,

.

Stufflebeam et al (1971:129) classify six categories of

educational data used in decision making siﬁzations. These .

are 'learner, curriculum, staff, ' financé, facility, and
community. These are considered by the authors as ftesource

availabilities and ", ., .occlr as constraints and/or

' . x . . ) N
alternatives . . .for input Cn;o the . . .data elements

related to the decision situation.,”

The concepts outlined as constraints, to the
implementation of programmes by Van Gigch and Hill concur
with those of Stufflebeam et al. These were discussed with
front-line administrators at a local CEGEP to determine their

validity for that institution and institutions of a similiar

- . o
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N . r
. v
nature. . No discrepancies were found between what the
. U ,/

. . . . . ~ 4 . .
literature identified as constraints and what practitioners
.were experiencing as constraints. Therefore,- these general

M

. concepts were operationalized into four major categories:

Capital Costs, - Operating Costs, Union Collective Agreepéht,

and,Boundariés of the Méndaté of theﬂadmiqistration.

v

In Quebec, policy level decisions for public educational

institutipns are made by governmental agen;ies, féaving
séhool: 'administrgtors arespans}ble for decisions at the
operating level, This means tha% certain decisions regarding
allocation of resources may 5e’beyond the jurisdiction of the

school~adqin;strator. This imposes’ limitations ¢6n the scope
. . R o . . v + )
of ‘their mandate and further restrains resource allocation.

[

Fbr this reason "boundaries of the mandate" was included as a
possible’ constraint on Eﬁe‘implementétion of instructional

delivery, systems.
) ‘ ] ‘ - 2. . . ) “
T “f/ N * - ¢
The categories of codstraints,( will depend upon .the

-—

Situation for which the model is used as well as the nature
of the responsibility of the administrator ’concerned. For
exampfe, thiﬁ?banking industry may well have specific legal

consfrqints within which the administrator must operate.

This * model permits changes of that nature within the
- ’ ' Y B
‘ . : T
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. ’ . ! \Y ) . >\
parameters of the constraint dimension.. et
t \ ‘ ' 1 ¢

- » \

o A"‘ “§ N . i s
N « ‘ \ . ' Y
\ - , .
. . . - ‘\ »

L ’ - v \\
5« Rationale for the Distrilbution of the Questionnaire Items.

o

S

\ _ f ' ,
. ‘ - . -
» ‘
.

Since the ‘learning environment of the sample used to test

.

‘. o

. 3 » '
the ., model Was’Gxoupedﬂaﬁd ﬁbunded, ‘several factors were

‘ ’ - - - . .
accepted as givens. ‘ﬁcademic or training content and /the

d

: RN A ~
goals eof the_ institutions é&!r'more or less fixed and

K, ] :
- N I
prescibéd by the systenr and 'difficult to change in the " short

A . 2 ’. Al .

run. Therefore a very‘limé;ed_number of items were devoted
- ' . ; o -
" to those $ategorie§. ' e S . \

- 4!‘ ’ . M . . )
i * .
\- v, '

. Furthermore, . thé - literature suggests a number of
SN - .

| 9

‘ pogsihilitie;,.in regard to the choice of 'goais to He
méximized.ﬂ van. Gigch and Hill (1971) ‘suggést cost/benefit
goals., ' Ackpff aqg Sasieni (1968) suggest miﬁimjzing lost
; : b ) .

, -
K ‘wppoptunitl s as goals. Thierauf and Grosse (1970) suggest

¢

’ ; L ] - .
makimization of dollars, production,: or preferénces of the
. , ., N ' \

‘client. It was §elt that the particular goals of the
3 L] ’ N

learners as egpregséd by their preferencess would be of great

. . 4 . \ .

interest because adult learners are more or less ' free to

’ 1Y

Hchoose' whether or -not they enrol i# _such programmes.

Secondly, "it was fel& thatthme}Lonstraints would be a major

concern ‘for adults returning to school,\?especially those

. . \ 1
L ‘% . .
7 e |
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holdlng jobs and/or ralslng children. With this in mind, the
categorles (1) Gpals, and (2) Scheduling were for?ulated
. . &

1 ‘

.

- Finally,: it -was felt that most changes in the-cpﬁponents

of an- instfucttbnal delivery system could be wade in the
. ’ k ~ .

aieas related to elgorlthms and procedures, media and the

i n
env;ronﬁent,i*; socﬁostructure. These would be the areas in

-

[ N,

the: system .most amenable to change.y Therefore the majority

of the questionnaire items were devoted t%;these categories.,

-

v 7 ' N *

TN s ‘ .

: ' 6. The Mathematical Model ' ' '
. o . C

In his discﬁssion of méthematicel modeis,~ Karplus (1977)

[

contrastedutwo different megfllng methodologles based on} thé

ut111zat10n of two ?1f§%re t types of 1nformatﬁon. The two

[

types of models are deduct ive~ a 1ng?ct1ve. " Deductive

' models use 1ns;ght aboyt the system being modeled, whergas

inductive models - use experimental data consisting'; of
L B ! -

observations. of the system's %npdts and outputs.,

' g s J ) -
! o * 4

° , ¢ . L ¥ R
Deductive modeling is used in instahces where 'laws and
- . ' 2

-

principles de;erm{ne the system‘s‘beha&iour. - The process of
modeling then involves .transforming these laws }f behaviour
' ¢
into mathematicald expressions. The application ¢ these‘ﬁaws
T

~ ¢

L e ' .

Chapter' 3

"

N

4

\'Q. 'y

~
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L4

and principles permits the derivation of differential and

*

. . N
algebraic equations (Karplus,_ 1977). Examples of .deductive

PO Y

models are electric circuits, dynamics, aircraft control and

mechanical systems.,
5
Induqtime models, on the other hand, are much more
uncertein, There are no fundamental -laws apd prihciple% from
which to derive relationship%. 'Inputs (and outputs are
observed,‘u meaéured, and recor?eé.

A"
inferred from these observations, which may 'be obtained

The mathematics are

v

actively or passively. Active observation . involves
£

4

, specifying some inbuts to the system, applyigg these inpuﬁsi

Jto thé\ system under study, and -observing the outcomes.

fe
~ .
Passive' observations are employed where inputs cannot be

sbecified. Available input/output data must be acéeé}ed in’

these cases. 2

) p

.

» Because inductive models cann&t relj/. on fundamental laws
éhd. principles, and the elements of the system . ate poorly
defined in terms of, behaviour, there exists arlargé number of
models satisfying the observed input/output Felationships.
barigty and pnéertéipty revolpes "around :the ,matheﬁaticél

. L - N N X
representation Qf the system. For these reasons, additional

assumptions- and constraints must be imposed to.help select,

v - - * —
‘
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«
‘

Economic,‘ social, and political models fall under. the

1

inductive model paradigm. "Here even basic laws governing
dynami¢ processes, not to mention the relevant constituents
of the &system, are open to question - and controversy”

(Karplusy, 1977:6)., For induct§§e modeling, karplus (1977;9)
a
suggests mathematical models ". . .comprised of systems of
simultaneous algebraic equations." |
‘.

The model prifented in this sFu@y is aq inductive model
according to Karplus' description, Assumptions were made
with, respect to what constitutes the system's elemenEs and
their interrelationships. For example, it was assumed that
the selected components of the instructional system, student
pieferences, 'administrators; 'restrictions, and opinigps of

subject matter experts formed part of the system. It was
! {

further assumed . that these preferences, restrieﬁions, and <

opinions were linearly related. This assumption was based on
the premise that student preferences impact on offerin&s

L]
presente@ﬂhby educational institutions, that there are some

administrative " restrictions to the implementgﬁion of these
offerings, “ and that the opinions of subject matter experts’

impact on both student preferences and admini}trativ?’

restrictions to a greater or lesser degree.
* . “ .

1

L

'

- o e e e -

a

v

HI‘
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v

!
In order to Efansform these observations into useabie
data four‘ algebraic equations were formulated (see Chaj’er
4).

6.2 Objectives of the Mathematical Model

The general objectives of this model are twofold. First,

to quantitatively evaluate the.efficacy of a set of “earning
L 4
environp nts based upon a series of student brgferences,

opinions of subject matter experts, and administrative
constraints. Sbi?nd, having identified the environment with
N

the greatest overall suitability, to refine it within the

. . ’ L0
confines of the constraints and preferences 1nrsuch a manner
as toead to its optimization. 1

d >~
v

The first objective has been realized d4nd will be

discussed within this paper. Recommendations as to how the

second phase of this model mgy be implemented are discussed

in the Discussion section under Future Considerations.

6.3 Theory of Operation of the Mathematjgal Model
S

To realize these objectives, the model, . as cu5rent1y

implemented, accepés as data input from three separate
* ¥ .

Qopulations: . students, subject matter | ‘experts, and

/ “
educational administrators.  Student data ascertains the

N
~ I ”
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t
’

'

degree of suitability of 'the various education elements

(action Q@oices) of the learning environments, to the

ALy .
students ' personal goals and educational preferences.

Opinions of subjeéf matter experts provides data on the
importance ox 'degree of incompatibility each of these
elements posesses with respect to each of the.  alternative
learning environments.’ Administrative data.:-concerns the

administrative ramifications of implemenging' each of the

action choices. .

[ 4
In theory, the model is straight forwdrd, and the reader,

wifh some reflection may be able to anticipate the basics of

1 »

its operation.
' . .,"

A utility is caldulated for each learning environment
which refleéts the requirements of the student as ;gll as the
ease,or difficulty 'with whigh the environment is implemented.
This is accomplished by summing both negative and posjtive
contributions from the preferences and constraints after the
importance of each of these is related to the various
lgarqing environments via multiplication by an Impdrtance

. L 4
Fadtor. The Importance Factor is arrived at by weighting

~

each action "choice according to its jimportance in each

learning environment by subject matter experts. Those

2
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learning environments obtainﬁhg the highest value of utility_

are predicted by this model to be most suitables After these

learning environments have = been identified, ‘their -
'“imp;ementation may, as a second step, be modified as tolreaéh

an optimal balance ° between student preferences and

d [

. ¢ g P
. administrative ‘constraints while still preser%ing those

attributes crucial to the effective implementation of that
. ! -
learning environment. This can be done by eliminating those

L J
action choices having a low weighted preference and a high

v v

weighted -restriction in a particular learning environment.

‘ ' In this second phase, the identified leatning environment is ) >

’

refined so as to include only those elements of value to both

students and administrators. , ) ﬁ.‘
B ‘* 1
!

{

6.4 Mathematical Formutations . @

Figure 9 summarizes the Data Flow involved in determinﬁnqp
a utility for each\;? the learning environments. Each of the

equations is described in below.

T \

Intermediate Utility

\ Equation 1 is used to generate values for Intermediate
. Utility. ¥ Intermediate Utility is_in essence a weighting of

,student preferences for a given action choice by the

¥

importance of that action choice to a given learning

?

environment. 7 ' R
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¢ e

)
IU(L,K) = 1/J' (2 Pref(J,K)*Impf (J,L)) Equation 1

J=l .
where: - o
IU(L,K) is the Intermediate Utility of learning environment L
for student K. Intgrmediaté utilities reflect student
preferences but do not-reflect adminigtrative constraints.
Pref (J,K) is the preference of action choice J by student K,
determined directly from student data. -

Impf (J,L) is the importance of action choice J to learning
environment L, as determined by averaging all the data from-
subject matter experts.

Equation 1 sumps over all J action choices.

J' is the to(al number of action choices.

-

Clearly the procedure is to .weight student preferences

for wvarious action choice& by the importance of the action

/

choice to wvarious learning environments. An Intermediate

o

. . ) .

‘Utility for each student and Learning Environment 1is then

obtained by ’fumming Ehese weighted” preferences over all

action choices.:

Correlated Restrictions

) é

Analogous to the previous equation, Equation 2 calculates
Correlated Reétriqtions, (Colres), which is the sum .of the
restrictions “upon the implementation of learning environment

L, taking into consideration the restrictions upon each of

N

the action choices and the importance of the action choice to

s

the learning environments. %$\
- N
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b
: J‘ { ' )
Colres (L) = L/J‘(E: Rawrsc (J) *Impf (J,L)) Equation 2
where: J-

-

Colres (L) is the accumulated correlated restrictions upon the
implementation of learning environment L.

Rawrsc(J,) are the administrative trestrictions upon action
choice J, determined from administrative data by adding all
the restrictions on action choice J and averaging the data
from all administrators. )

(Note: Equation 2 is valid in cases where Impf </§/1. I1f Impf

=1, student preferences will be used as a weighﬁgng factor.)
!
Individual Maximal Utility .

\
|
y
|

. . . $o s )
Equation "3 calculates the Maximal Utility for/each of the

learning environments for each student.

IMU(L,K) = IU(L,K) - wE*Colres(L)  ° Equation 3
where:

. , L . . -
IMU(L,K) 1s the Maximal Utility of learning environment [pfor
student K.,

wf 1is a weighting factor specified by the administrator,
which establishes the relative importance of administrative
constraints to student preferences.

1U, Colres as before. .

wf defaults to 1 if no specifications are defined.

Y
Thé meaning of IMU 1is then self-explanatory. The
weighted sum of Student Preferences (IU) contribute

pbsitively and the restrictions detract from IMU.
. . \

i
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Wf may be either greater or less than 1. For example, if
the administrative restrictions are considered to be of
greater concern than the student preferencesi wf will Dbe

greater than 1.

Average Maximal Utility .

IMU(L,K) gives utilities for each student. Often what is
required is an average utility for the entire population

polled, or some subset of it. Equation 4 calculates this

average,
f' \
AMU(1) = 1/K' (S IMU(L,K)) Equation 4
\K:'

- where:

AMU(L) is the average group utility for learning environment
L.

.Summation is carried out over K students,

-K' is the total number of students.

6.5 Discussion

Though the model is fairly straight forward there are

certain subtleties which should be highlighted in order to

bring to light both the scope and limitations of the model.

It should be noted that values of IU (Intermediate

* .
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C

Utility) may be either positive or negative. Recall

?

3
IU(L,K) = 1/3'(3,Pref(J,K) *Impf(J,L)
, H
. . J
Each of the factors Péef(J,K), Imﬁf(J,L) may +be either

positive .or negative. Both Pref (J,K) and Impf (J,L) are

‘ i
|

permitted to take only the values +5, +3, +1, =3, -5. 1In the
case of Pref(J,K)‘ large neg?tive values indicate a loQ
desirability of action choice J by student XK. La?gelpositive
Qalues indicate a high degree of desirability for that action
chéicel Similarly large negétive values for Impf(J,L)
indicate aition choice 3 is iﬁcpmpatigle with' learning
environment L. Large positive values indicate action éhoice
J is esséntiél for the implementation of learning envirénmépt
L. The value of IU(L,K) will be positive if both Pref and
Impf are of the same 'sign. ‘ .

The rationale for this is as follows. 1f both are

positive, that 1is, an action choice is preferred and Iis

important to the learning environment, this should contribute-

positively to 1U. In a parallel fashion if an action choice

is deemed undesirable by a student and this action ¢hoice is

also incompatible with a particular learning environment, IU
is also enhanced.  This is the case where both Pref and Impf

v

are negative. The multiplication of two negatives results in
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the positive value expectéd.

. , . [ -
° * L]

A negatige»contribution te IU results when the signs of -

4

pref and TImpf différ. - This would happen when either a

student desired a particular actioh choice (Pref is positive)

-and that action 'Ehoice is'incompaﬁible with th& learning

environment (Impf-is negative) or in the opposite ‘case where
an action choice is undésirable but is essential to a
learning environment. Thus, Equation 1.yields results .which

¢

are intuitively sound.

+

Anothexr point to be clarifiéd is the —calculation of
Colres. Equation 2 is valid for those conditions where Impf
is either ﬁegative or positive. However, in the case where
Impf is neutral, that is,l,the action choice 1is neither
incompatible nor esseptial‘to the léarning envifonmenk, the
probability of impleménting that action choice depends wupon
student preferences. Hence, in this case it is more

appropn{iii to weight the restrictions by student preferences

(Pref J,X) “than by the Importance Factor (Impf).

This Chapter éiscussed the conceptual framework of the

" model, The following Chapter will deal with . the

. implementation of these concepts for the model.
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1. Introduction L : : . <

2 ' " . . .o Y
. N H . . .

. To validate the model as well a¢ to offer a demonstration

[

of its- qulication; a field test was performed at 1‘ local

CEGEP., It was not the intention of this study to conduct an

in depth analysis of the mature learners or programﬁes at the

.
a ! ¢ . 4

CEGEP. '

"

- L

&

-

. This’ Chapter will discuss the field test ‘An explan;tion

of the . 1npuL data,

construction of the questlonnalre, and a descriptiaon of ' the

¥ o
. -
ot

methodology will be presented.

-

1 . . - ’ . / . /
2. Operationalizdtion of the Systems Analysis Notations '

{

As previously noted, the present model was davelopedfoﬁ

the functional relationship of U=f(X,Y) where:‘ ?

Red

U= the utility.or value of a 1earn1ng env1ronment

X= the components. of an 1nstruct10nal dellvery system (act1on1

choice variables). o o ) ..
) .. - » . .

+¥Y= the preferences of students and concerns of “subject

Matter .experts and educational administrators (constraining

variables). e )

., the” sub]ects, the rating scale,

L3

P
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$or purpose of this stuax,\‘U ;f defined as the value
- - . Lo , A
or utility of a learning environment. Four alternative
A . -

learning. environments haﬁd been \identifiii: » Grouped and
’ 1

Bounded, Individualiiedfand‘Bounded, Workplace, Personalizéﬁ

'

-

‘and Open.

* S
~The X variables are’operationally defined as the action

.
Plat

choices or components of an instructio‘gp delivery system.
These rebregent selected elements, such as égructure of’
content, content, and fggdback mgde, over wh?ph thé decision
makers can exercise some measure of.control.” Tﬁéy fall into
éhirteen categories containing 67 unique variables which
represent the expansion of Frank's (19%1) six dimensions of
the pedagogical space described in the previous Chapter.

These six dimensions are:

1. Goals
2. Content.
3. Psychostructure
4, Sociostructure
¥ 5. Media .
6. Algorithms and Procedures

\ ¢ . - m

The Y variables, are operationally defined as the

d

cognitive styles, characteristics and.éreferences of A the

/

-
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students,: the opinions of the “subject matter - e}perté
. \ .

(eéh&ational technologists and teaching faculty);f and the

4

.-administrative constraints. These are talled the constraining
AY

N
variables.’ These variables represent those elemgpts over

. /'

* which the decigion makers have little or no control, and are

accepted as the boundaries of the educational system. These

were described in the previous Chapter.

r 4
" ¥
[’ {
o
3. Input Data é
I .
Data for thg action choices were obtained from .

questionnaires from three groups of people and served as the

main inpuf to the model. . -

1. Data on action choices from students or trainees
wishing to pursue a sample education/training programme
‘were sought to ascertain their perceived, needs and

preferences.(Student Questionnaires). ¢

2. Data on action choicgs from educational administratorsc
were sought to determine administrative restrictions upon
the implementation of those action choices (Administrators
Questionnaire) .

3. Data on action choiées from subject matter experts
were sought to determine their evaluations on the
impogtance of and compatibility with those action choices

to each of the learning environments (Experts

’ ['Y
87 - :
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[3

4.Construction of the Questionnaires v

*

4.1 Student Quéstionnaire 1

Student éuestionnaire I (Appendix 1) collects demographic
and backéréund information on learners. Many items on tﬂis
guestionnaire yield data similar to}those which can be easily
obtained from census tracts‘gr pé;sonhel files. Igems on
this questionnaire were derived from stugges on mature
.learners (Lyman-Viera aﬁdh Boggs, 1967; Richardé, 1976;
Steele, 1974). ‘This form uses a forced-choice format and
presented' no problem when pilot_tested on a group of adult
1earne¥s a£ Concordia University. Minor modifications were
made inksequencing the items.

v’ .

.The purpose of Student Questionnaire I was to develop a
source of data for situétioné whei? first hand ;nformation on
learner p;eférences was not easi1§ available. Tt was felt
that since the,,literatu£e cited above confirms positive
corxeélations befween selected demograph%c data and * learner
preferences on selected action choices, Questionnaire I could
provide input for a Predictive Model (Figure 10). That is,

one could enter the model by arriving at a prediction of the

Intermediate Utility using only data from census tract or

o

[}

v N 88
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A Y

oA
;3tsonne1 files.

The Predictive Model is presented a8 a

concept for futufe development and is not demonstrated in

this study. Additional research wpuld be required to

establish correlation factors with a large saméle before the

Predictive Model could be’

evaluated. Data séudent

from

Questionnaire I, with the exception of items 1 and 2, was not

used for tﬂe present study.

}t is pmesented heig as a first

step in the development of the Predictive Model.

PIGURE 10
DATA PATH AND MODEL STRUCTURE

THE PREDICTIVE MODEL ’

]
Sanple
Population
| Mo L 1
Demographic - ' Preferences
Data .
J y
Correlation ‘ llp'ltl]‘ [miniltutou]
Pactors
/
' 1
Target Demographic rreferences | —| Importance Raw
population * Dats .Factors Restrictions
{ ' Intermediate] | Correlated
Deility Restrictions
Maximal
gtility
’
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The categories 'Goals' and ‘'Time Constraints', were

embedded in Student Questionnaire I in order to obtain a

Jforced-choice response. These. are items 1 and 2 of the
Student Questionnaire 1. "~ Data from thefe constructs were
% 1Y

included in the formulation of the equations,

Three forms of the same questionnaire were Sesigned with

assistance from Dr. Gary Boyd and Dr, Chris Petersen, as data

collection instruments from differeht population samples; 1)
sbudentﬁ, 2) subject matter experts, and, 3) educational
admin%sttators on the variables ptevﬁoqsly discussed, The
guestionnaires were pilot tested on appropriate subjects and

modified accordingly.

4.2 Student Questionnaire 11

.

This questionnaire (Appendix 1II) was designed with

' assistance from Dr. Gary Boyd and Dr. Chris Petersen using

constructs suggested in the 1literature (see details in
Chapters 2 ‘and 3). The categories for the action choice
variables, components of an instructional delivery system,
are the same for all three groups of respondents: students,
experts and administrators. The constraining variables vary

with each group.

90
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Student Questi®nnaire 'IT was.originally designed in a

) . . , .0y
r 3 dimensional matrix format collecting data on two unique

\

sets of variables. The row var}ables of the matrix comkained
thewagtion choices after Frank's (1971) 'didactic variables'.
The column variables 0f the matrix contained the alternative
learning environments suggested at a ;ymposium sponsored
jointly by the United States Office of Education and the
National 1Institute of Education (ﬁarrison and Stolurow,
1973). Students were to be asked to rate theiT prefe#@nce on
each action choice with each 1learning environment, thus

L]
adding a third dimension to the matrix,

o
s ' a

This questionnaire was pilot tested on mature 1garners at
Concordia University. The three dimensions proved to be too
complex for the subjects to handle, causing frustration and -
confusion. It was therefore modified to a two-dimensional
matrix, obtainin§ student preferences on action choices only.
Preferences were guaged by a 5-point scale ranging from
'Highly Desirable' to 'Highly Undesirable' (see Chapter 2). A F/
sixth point was added: 'l need more information'. The
purpose of this was to separate the 'No Preference' responses
from those with insufficient information on a variable,

Data from Student Questionnaire Il served as input for

Equations 1, 3, and 4.

[PV ——— s PR [ — JRep—, —




v

.
Al
£

A g

v

oy .- P AR gL W e e n smmey e e w  —

-

IMPLEMENTATION OF THE MODEL

’ -

. 4.3 Experts Questionnaire

This form of the questionnaire was designed

4}

assistance from Dr. Chris Petersen (Appendix 1V).

structure -differs from Student Questionnaire II in ‘that

retains the three dimensional matrix.

-

the .67 action choices; the column variables are the
alternative learning environments:

2) Individualized and Bounded, 3) The Workplace,

Chapter 4

-

with

The

it

The row variables are

four

1) Grouped and Bounded,

1)

Personalized and Open. The third dimension is formed by the

degree of importance and compatibility each action choice

in each environment, assigned by subject matter experts.

is

This form was pilot tested on faculty in the Educational

Technology Programme, Concordia University.

) . . . -
Modifications

revolved around the rating scale. Initially, no category was

included .for action choices which were incompatible with a

learning environment. This was added to the final version of

the questionnaire.

was‘expanded to a 5-point scale.

The Experts' Questionnaire provided weightings of

collected on this instrument served as input to all

92

In addition, the original 3-point scale

each

{
- action choice for each learning environment. The datg///’7

four
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equations. Weights on a S5-point scale ranged from 'Very
Important to the Learning Environment' to 'Incompatible with
the Learning Environment', and is more fully described

elsewhere in the paper.
, r

4.4 Administrators Questionnaire
This ' form was designed with assistance from Dr. Chris
Petersen (Appendix III). The dimensional structure is the
|

same as Experts' Questionnaire. The row variables, or action

R
choices are the same as those found in Student Questionnaire

’

IT and the Experts' Questionnaire. However, the calumn
variables contained the following four constraints suggested

by Van Gigch and Hill (1971) and Stufflebeam (1971):

1. Capital Costs
: 4
2., Operating Costs
. 3. Union Collective Agreement
4. Boundaries of the Mandate
These variables were verified by administrators of a
local CEGEP as being relevant to their own concerns. The

Questionnaire was pilot tested on several administrators from

_the Mature Learners  Program, Concordia University.

Modifications entailed replacing a 3-point scale with a 5=

point scale, ranging from 'A Major Constraint to the

93
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»
Il

~
Implementation -of a Component' to ‘Action™Shoice 1is Very
Feasible'. Data from this questionnaire served as input to

Equations 2, 3, and 4. K

’

5. Quantification of Input Data

In order to facilitate mathematical manipulation, .
responses on a 5-category scale were quantified as follows,
(note that although only 5 categories were used, the numbers

assigned ranged fﬂPm +5 to -5).

Student Preferences .

+5 = Action Choice highly desirable
+3 = Action Choice desirablé

1 = Action Choice not & consideration
-3 = Action Choice undesirable

-5 = Action Choice highly undesirable

-
e

Importance Ractor

+5 = Action Choice is very ifportant to the Learning
Environment

+3 = Action Choice is importaht to the Learning Environment
‘ 4

1 = Action Choice is neutral to Learning Environment
) ']
-3 = Action Choice is incompatible with the Learning

Environment
!
-5 = Action Choice is very incompatible with the Learning

Environment
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Administrators Cogh ints .

+5#= Action Choice is a major constraint

A

+43 = Action Choice is a minor constraint

Action Choice jis neutral for implementation

-
]

-3 = Action Choice is feasible

4
wn
]

Action Choice is very feasible
&

6. Subjects
6.1 Distribution of Classes gg‘Subjects

Highly @prmaliged organizations contain many echeloﬁs;
informal organizations contain few. Furthermore, ". . .the
deciders of organizations are commonly described as being
pyramidal in shape, with many components at the lowest

echelon and fewer at each higher one" {Miller, 1978:643).

An organization, such as a CEGEP, may be considered a highly
A}

formalized organization, pyramidal in shape in terms of the

various decision makers.

L
For this study, the three levels of decision makers in

the decider subsystem selected were; 1) the students, 2) the
teaching faculty and educational technologists, (subject
matter experts), and 3) the educational administrators. The
educati;nal administrators and subject matter experts

a
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resented the upper portion of the pyramid, with fewer
numbers; the sfudents represent the lower portion of the
pyramid, with greater numbers. This was reflected in the

distribution of the input data.

6.2 Description of Subjects

A

The students used in this study were registered in the

Adult Learners Programme at John Abbott College, Ste, Anne de
Bellevue, OQuebec. Of the 83 students in the programme, 65
received questionnaires; 43 questioapaires were completed
and returned. By chance, all respondents were female.

Teach}ng faculty in the Adult Learners P?ogramme at the
same college, and faculty in the Educational Technology
Programme, Concordia University, served as subject 'matter
expe!ts for the Experts Form, 0f the 8 questionnaires
distributed, 5 were completed.

5

Four administrators at John Abbott College served as
administrators., They included the Academic Dean and Director
of Continuing Education under whose aed&s the Adult Learners

Programme falls. All four questionnaires were completed.

7. Methodoloéy

7.1 Rating Scale

96
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)

For functional utility, a Likert-type scale was

designed. The purpose of this scale was to rate the action
choices according to the constraining variables;
preferences§, experts' opinions, and administrative =

constraints.

Respondents used symbols such as v/and X to rate their

action choices. A legend was provided to explain the

symbols. Numerical values were assigned to each of the
various symbols for transforming the data. The values were
arbitrarily chosen, although the two outside limits

represented the maximum and minimum values which the subjects

could assign to a particular action choice, Values on alL‘

scales ranged from +2 to -2. The number 0 was assigned to
'Need more Inférmation' and missing values. While the data
is .ordinal, it is treated as interval. Precedent for this
procedure in education and psychology ha§ been established in
the literature {Tuckman, 1972).

vVarious prototype forms of the rating scale were tried.
Trials included ratings on a +1 scale containing 3 points,
+1; 0, -1, which subjects found too narrow; a 3-point scale
with positive values only, +3, +2, +1, which would not
reflect positive and negative utility, and values assigned by

numbers by subjects, which were often too difficult to read.

97
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The final questionnaire contained a 5-point Likert rating
r - . B

scale, with +2 category of choices. In order to ‘kéep' a

+5,

“«

{fi, 1, -3, -5; were used on 'the rating scale.

T

T

Negative values were assigned because of the way.in which

5 % ‘ ' .
the mathematics of the model handles the sign conventions.
v . . . ’
P <« .
This 1is treated in greater detail! under * the Mathematical

Structures section.

3

7.2 Student Questionnaires xtéEé 11 .
With permission from ° the Academic = Dean, two

questionnaires with ;‘covering‘létter were distributed to
adult learners at John Abbott College, Ste. Anne‘de Bellevue,
Quebec, These were personally handed to each subjeéé aftex
class time. Because of the Union Colleétive( Agreement,

distribution of questionnaires was not permittéd during class
T ¥

L3 . ° )
time. This proved to be a constraint on data collection

DI

since students happened to be on their lunch break and were

reluctant to volunteer free time. Questionpaires were

collected by hand upon éompletion; ,

»
N b= 3 )
Students were asked to complete Questionnaire I by
o ) \

*

C 98
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pbésitive and negative sense of utility, the ordinal numbers,
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circling the * humber beside the answer 'that best applied to

respondent., 5Students were asked to complete Questionnaire II
[}

by rating each action ghoice according to their preferences

on a 5-point scale discussed previously.

7 . )

3

Data from ‘Student duestionnaire II servéd as input to

»

‘Equations' 1, 3, and 4. (See Mathematical Structures. for

detail of all equations.) Data from Student QuestionnairevI

\

can be used for a Predictive Model discusséd above.

]

Y
» < @

Data ' from ten arbitrarily selected  student
'questiohqaires was used as inputf*data for fieldatesting and
validating the model. Similarly, ¢ data from fifteen of the
sixty-seven action choice variables were arbitrarily selected

’

for examination on all 3 forms of the Questionnaire.
L .

14

7.3 Experts‘Questionnaire :
Questiohnaires were personally distributed to teaching
. < ) -

faculty at John Abbqﬁt College and faéulty in the Educational

Technology Programme; Concordia University. These completed

Mguis were then returned by mail to the author. A ‘covering

letter and explanation of each learning environment were

attached. The purpose of this explanation was to avoid
confusion or ‘persoﬁal interpretation on those variables.

»

. e
Experts were asked to rate action ?pofée% in' four learning

Y . . _ \w )
: ’ Q\U 9 ' .~
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scale. Data from _ this

'

environments on a 5-point
questionnaire yielded the mportance .Factor. This data
served as input for all four equations.

7.4 Administratorssg stionnaire

~ o~

Quéstionnaires were distributed to four educational
\ adm?nistrators at 4John Abbott College by the Academic Dean.
,<{2 covering letter was attached' to the Questionnaires.

ompleted queStionhaizes were returned to him and forwarded

A

by mail to the author.
» 1

‘e
-

’
A

Administrétors were asked to rate the degrée of
difficulty in implementing the‘actfbn choices according to
<, four administrative constraints.: Ratinq was on a 5-point
scale, Data from this questign&ﬁire ser?ed as input to

Equations 2, 3, and 4.

\]

This ~ Chapter discussed the implementation of the

i

concepts and structur?s upon which the model was based: the
]

input data, subjects, ratin scale,’ questionnaire

construction, and procedure. Th nextnChaﬁter will deal with

'the data analysis and results of .the study. “
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-1, Introduction

N

Data was collected from adult learners at John Abbott
College, subject matte? experts at Concordia University and
educational administrafors ét John Abbott‘ Collegé for
demonstrating and validating the model. One purpose of this
study was to demonstrate the usefulness of data derived from
. the model in decision making. To do this, data on a limited
set of action <choices (X=15) from a 1limited number of
gtudents, (N=10), subject matter experts, (N=5), and

educational administrato:s, (N=4), wés arbitrarily seleéted

from the total sample.

» Four mathematical equations  were formulated to
manipulate the data collected on the three forms of the
questionnaire. A computer programme, encoded in Fortran V,

was then developed to handle the mathematical structures.

2. Tables
2.1 Overview
This programme yielded 5 types of tables. ?hese are:
1) Table showing the Importance Weightings of éach Action

Choice in each Learning Environment as determined by the

101
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H

Subject Matter Experts, dgenerated by Equation 1 (Table
1), i

1

2) Table showing Constraint Weightings on each "Action

-

' Chsice by , BEducational Administrators, generated by
Eqdétion 2 (Table 2);
3) Table for each student showing Student Preferences
' and Administrative Constraints after consideration of the
op@nions of Subject Matter Experts, generated by
Eqdations 1-3 (Table 3),
4) Table summarizing the Utility of ‘each Learning
Environment for the Population sampled, generated by
Bquation 4 (Table 4),
5) Table summarizing the Utilities for each Student in
each Learning Environment, dgenerated by Equations 1-4
(Table 5). \ ’ . : P

Equation 1 had as input data from students and experts

to yield an Intermediate Utility of a Learning Environment.
Equation 2 had as input data from experts and
administrators to yield Correlated Restrictions on a Learning

Environment.

Equation 3 had as input the Intermediate Utility of a

Learning Environment and the Correlated Restrictions to yield
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a Maximal Utility of a Learning Enviranment for each

]

student. >

Equation 4 had as input the Maximal Utility of a Learning
Environment for each student and the total nuTber of students
reported to yield an. Average Maximal Utilify of a . Learning
Environment for the total populatin reported. The flowchart
in Figure 9 éraphically illusgrates the operation of these

equations,

2.2 Discussion
Ziscuss’on

Table 1 is a matrix of the fdur learning environments by
each action choice. The values generated byl Eguation 1,
represent frequency of choice for each cell across three
dimensions: action choices and learning enviroqments,
weighted by the opinions of the subject matter Experts. In
essence, the values represent the experts' opinion on the
degree of importance each acfion choice bears to each
learning environment. The:possible range of values is +5 to
-5 with 1 representing a neutral point. To illustrate the
Qse of this table, examine the construct Study Skills
(Reading Skills to Using a Library). Writing a Term Paper
yields a high positive value in two learning environments,
Grouped and Bounded (4.2) and 1Individualized and Bounded

(3.8). However, this same action choice, in The Workplace

103
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. yields ."a very low negative value (-.2) and a moderately
L spositive value in Peisopalized and Open environment (2.6),
indicating the inappropriateness of including the Study
Skill, Writing a Term Paper, for the learning environment in

The Workplace:.

1

TABLE 1
TABLE SHOWING THX IMPORTANCE WEIGHTINGS OF EACH ACTION CHOICE

IN BACH LEARNING BWVIRONMENT AB DETERMINED
BY THE SUBJRCT MATTER EXPERTS '

IMPORTANCE FACTORS

LEARNIRG ENVIRONMENTS

<

N

ACTION GROUPED INDIVIDUALIZED THE PERSONALIZED
CHOICE AND AND WORKPLACE AND
. BOUNDED BOUNDED OPEN
. . Programmed Instruction... 2.2 6.2 3.0 3.8
tessons in point form,... 1.6 1.3 1.0 1.3 i
Btudy guide....ceerereess 3.5 4.2 3.2 ' 0“2 |
) Discussions..ccsesereseces 4.2 2,6 3.2 2.6
: ) Library resesrch......c0v 3.8 3.0 , .4 ) 4.2
Self-scored tests........ 1.2 4.0 ! 2.2 3.0
Teacher scored tests....., 4.8 3.0 4.2 4.2
Peer scored tEsts......sv  of -6 4 -6
Discussion with teacher.. 4.2 - 46 3.8 1.0
Machine scored tests..... 2.6 1.4 " 1.6 2.2
Reading skills........... 2.8 3.6 2.2 I N
Math SKills..ccccosucesre 3.8 3.8 2.0 3.4
Test taRing..eeeeeorrsses 2o8 e C a2 2.0
Wxiting a ters papex..... 4.2 . . 3.0 . -.d - 2.8 :
Using 8 library...coc0ve. 3.4 3.0 2.6 3.0
104
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In a similar manner the construct Feedback Mode can be
analyzed. Teacher-Scored Tests yields relatively high values
in all four learning environments (4.6; 3°§j'4'27 4.2) while
JPeer-Scored Tests, yields very 1low values in all four
learning environments (.6; -;6; .4; -;6). . Further
examination = of thé ‘action choices under the construct
Feedback Mode indicates that Discussion with Teacher yields
relatively high values across all four learning environments
(4.2; 4.6; 3.8; 3.0}). This would indicate a general
consensus among the experts in this sample on the importance
of including Teacher-scored tests and Discussion with Teacher
in allffountlearning enyironments as a Feedback Mode for the

population tested.

On ' the other end of the scale, Peer-scored tests. and.
Machine-scored tests yield relatively low values in all' four
learning environmenté. (.6; -.6; .4; -.6; and 2.6; 1.4; 1.6;
2.2) , indicating their relative unimportance or

inappropriateness to all four learning environments.

B

Q

These values do not reflect administrative restrictions

-

or student preferences.

{
This type of table may be useful where decision making

»
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involves choices among specific actions in. a - specific

learning environment. Academic and training planners may
gain some useful information from this type of table with

respect, to programme details. This information can be of

\ ‘assistance to decision makers in curriculum planning,

1

programme planning, and human resource development when
‘considering the feasibility of the pedagogical and technical

Baspects of specific learning environments.

Table 2 displays the value for each action choice across
all four administrdtive constraints. The values generated by
Equation 2, represent the sum of the frequency of choice for
each , cell across three dimensions: action choice,
administrative restrictions, and the degree of difficulty in
implementing these actfon'choices; In essence, the values

represent the impact of administrative constraints .on each

action choice, The range of values is +#5 to -5 with 1

representing a neutral point. .

In this case negative values indicate lesser degrees of
constraint ' while positive values indicate definite
administrative: tonstraints upon the implementation ‘of a
specific action\choice.

To illustrate;‘ under the category Study Skills, Using a

- 106
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L

Library yields a valué of -.4 indicating fewer
administrative restrictions than Readipg Skills which yields
a * positive value of .3. . In other words, these
administrators say that it is easier to include cohrses in
"Using a Library" than in.‘Iﬁproving Reading SRilis" for the

population in this study.

»
¥ TABLE 2

TABLE SHOWING CONSTRAINT WEIGHTINGS O BACH ACTION CHOICE
BY EDUCATIONAL ADMINISTRATORS

/

ADRINISTRATORS RESTRICTIONS

ACTION CHOICE - AVERAGE RESTRICTIONS *

Programmed mngctlon -6
, Lessons in point form _
Study Guide .3
Discussions -.4
Library research 0.0
, Salf-scored tests . -l
} Teacher scored tests -4
: Peer scored tests I -4
t Discussion with tescher S | s
: nachine scored tests M
‘ Resding skills . 2
Math skills .4
Test Taking ) - )
Writing a term paper -4 . °
Using a libzazy -t
. )
. o
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_ four Learning Environments.’

RESULTS ' Chapter 5
Tables 1 and 2 represent the utility that Experts and
Administrators_  associate with each of the fifteen action
choices. For the Experts, utility is a qatte: of pedagogical
or technical appropriateness; for the administrators,
utility is a matter of budgetary or managerial

appropriateness,

Table 3 }s a sample of a table which is produced ﬁpr each
student .and summarizeg the results of the analysis. It
displays two major uéilities: Weighted Preference and
Weighted Restrictions.l Weighted.Preference reflects student
preferences' for a spécific action choice in a particula;
learning environmenﬁ weighted by the importance of that
action choice (Importaﬁce Factor) éo the learning
environments. The Importance Factdr are responség to the
questipnnaire (Qenekated by the experts aﬁd summarized in
Table 1. Weighted Restrictions refiects the degree of
qdministrative ‘constraint placed upon implementing an/;gtion
choice in a particular iearning environment, and uses’ the
Importance Factor fPt weighting. For eaéh student a summary

4

of data is displayed under the individual values described

L ’

above. This summary displays, the Intermediate Utility,

Correlated Réstrictions, and Maximal Utility by each of the

L . 108
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The Intermediate Utility (IU) reflects the value of
Student Preferences weighted by the Importance Factor
averaged over all aqtioﬂ choices in a particular learning

envbronment, for a particular student (Equation 1).

Similarly, Correlated Restrictions (CR) reflect the value
of the Administrative Restrictions weighted by the Importance
Factor averaged over all the action choices in a particular
learning environment for a particular student (Egquation T 2).
The Individual Maximal Utility (IMU) displéys the utility of
implementing a learning environment for a particular student.
It has been obtained by evaluating the difference between

Intermediate Utility and Correlated Restrictions.

N

This table presents, then, in a quantitative fashion the

appropriateness of each learning environment to each student

. (IMU). This was the primary purpose of the analysis,

4.

-

Student 4 (Table 3) can be used to illustrate how these

.

data can be further analyzed. Under the category Content
Structure,’ Discussions is relatively high in all four
learning environments, (21;. 13; 16; 13) and has few

administrative restrictions (-1.6; -1.0; -1.2; =-1.0). A

distinction( can be made between these values and those for

109
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RESULTS Chapter 5

Lessons in Point Form., The values displayed in the case of
the latter are relatively 1low (8; 6.2; 5; 6.2) with
moderately negative values for the administrative

restrictions (-.6; -.5; -1.9; -.5).’

It can be infered from this data that, for this
particular studént, the structure of the course content
should include a large component of discussion. Lesson
outlines might be presented ancillary to discussions to serve
as gu{delines. In fact, this student appears to prefer a
structure which would facilitate self-directed learning.

In a similar manner, the data for the various categories
can be analyzed, In this way decisions regarding the "best"
action choice for each construct for a particular student may
be - made, This informgtion might then be used as a
counselling tool for that student as well as an aid to
programme planning. Furthermore, by examining all cases, in
light of selectivg considerations such as those presented

above, decisions could be made regarding curriculum planning

and revision, student remediation and counselling, and
budgeting and resource allocation. .
»
.
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RESULTS . Chapter S

The infonﬁaﬁibn presented in this table may also be

employed in the optimization of the 'learning envirqﬁgents.

&

An, attempt may be made to drop action choices flaaged by low

or negative preferénces or high restrictions. In this way a
"best™ learning environment can  be constructed for a
-»

. .
particular student.

. \ * . n
Table 4 represents the Individual Maximal Utility for

eaéhq learning environment averaged over all students
(Equation 4). It is an indiééfion of the apprepriateness of
the 1learning environments . to the student population a5 a
whole, The inform;tion é&splayed here would suffice -if
decision making revolved around the efficacy of affeéting a
particular }earning environment for a total student
population where learning environments are well cqns£rained
or not open to further optimization. This would ﬁhave
.appliaation in cases where a gene%al overview of the "best"
leaﬁpidg .environment for the total population was needed.
becisions concerning installation of training or educational
facilities. for a 1large population, such as a town or

B
district, or for vocational training programmes are examples

of such cases.

o

112




RESULTS ‘ .o Chapter 5
\ L ' Loy .

-~ .

+

{ ' TABLE ¢ &
. : ' TABLE SUMMARIZING THE UTILITY OF EACH LEARNING ENVIRONMENT .
/ POR THE POPULATION SAMPLED
ropu\wnon AVERAGED RESULTS ) . .
. ‘ . o
v | : LEARNING ENVIRONMENT MAXIMAL UTILITY
Groupad and Bounded a 7.0 .o
rd
Individualized and Bounded . . 6.9
' ‘
- . The Workplace 5.2
, Personalized ard'Open . 6.2 LA,
. "
' r "\ ! ° .
' v \‘ b ¢
, . oo
L * Y . S
‘e N . ~ > ' v/-—-\ A
. ¢ Table 5 displays a simmary of the Intermediate and Maximal
. s PR

BN -

. Utilities and the Correlated Restrictions for each subject in

. > 3 4 ] N B A »
each -learning environment, This information® can prov1de
‘ , .

4 .

plannery #hd managérs with a quick oyerview’bfi ese values

for  consideration and prioriti&ing before implementing any

» R . 0 '
. Jlearning environment, and for the formulation of groupings of
o,
) . adult learners. v
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SUBJECT

STUDENT 1
sruosu; 2
STUDENT 3
STUDENT 4
;runzur 5
STUDENT 6
STUDENT 7
‘stooest 8

-STUDENT 9

STUDENT 10

TABLE 5

IN EACH LEARNING ENVIRONMENT

LEARNING ENVIROWMENT

Grouped and Bounded
Individualized and Bounded
The Workplace

Personalized and Open

Grouped and Bounded 5
Individualized and Bounded
The Workplace N
Personalized and Open .
Grouped and Bounded
Individualized and Bonnded.
The Workplace
Porlonalized\and Open

Grouped and Bounded
Individualized and Bounded
The Workplace

Personalized and Open a

Grouped and Bounded
Individualized and Bounded
The Workplace

Personalized and Open

Grouped and Bounded
Individualized and Bounded
The Workplace

pPersonalized and Open

Grouped and Bounded .
Individualized and Bounded
The Workplace

Persdnalized and Open

Grouped and Bounded
Individuslized and Bounded '
The Workplace

Personalized and Open

Grouped and_Bounded
Individualized and Bounded
The Workplace “

Personalized and Open -

Grouped and Bounded
Individualized and Bounded
The Workplace !
pPersonalized and Open

INTERMEDIATE
UTILITY

.
“w PN

- . »
O~

TABLE SUMMARIZING THE UTILITIES FOR EACH STUDENT

'

CORRELATED
RESTRICTIONS

A =5
-.6
-7
-.5

=-.3
~.4
-6
=3

-3

-.6
=-.3

v ~e5
-.6
-1
=-.3

=3
-.4
=-.3
-3

-3
-.4
-.4
-3

-.6
-7
-7
~-.6

-6
=7

-6

-.5
-6
-.8
-.5

“.6
-7
-9
-6

b4

MAXIMAL
UTILITY

©
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RESULTS ] . Chapter 5

3. Summary of Results

The data showed that for the Experts certain actioh
chgices were more appiopriate in some learning environments
than in others. For examble, the wuse of Programmed
Instruction was rated more appropriate for Individualized and
Bounded, and Personalized and Open Environments than for
Grouped and Bounded. Alternatively, Writing a Term Paper was
a more appropriate ‘action choice for Grouped and Bounded and

.Individualized and Bounded than for the Workplace or

. Personalized and Open environments. Teacher-scored tests and

+

Discussion with Teacher were rated appropriate feedback modes-

in all four learning environments, while Machine-scored tests

and Peer-scored tests were not.

v
-4

Few administrative restrictions were found for Using a
Library, Programmed Instruction, Self-scored tests, Teacher-
scored tests, Peer-scored tests and Writing a Term- Paper.
Ma;h and Reading Skills and Machine-scored tests were
examples of action choices having a greater degree of
administrative restrictions.

) \
To summarﬂ&e the analysis of the case presented in this

Chapter, the student preferred a content structure well

suited for self-directed learning; -Discussions, Programmed

{

7
/
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-

instruction and Lesson Guides. Library Research was

préferred in all learning envirohments except The Workplace.

‘Contrary to the assumptions made about adult learners
(Knowles, 1970) this'student"did not show a preference for

self or peer evaluation but preferred evaluation by the
' Y

The most preferred 1learning environments for the

teacher.

individual students, as well as for the entire' population
sampled, were Grouped and Bounded and Inaividualizeé and
Bounded., The least preferred was The Workplace., There were
two exceptions and in these cases ;he Workplace was the most
préferred learning environment,. In both cases the subjects

were working and found attending classes inconvenient.

This Chapter discussed the structured information in the
form of tables produced by the model and éhe way in which the
information may be used for decision making in educational

plénning. The next Chapter will discuss the validation of

. the model as well as future applications, \\_//) .

’




DISCUSSION o - ‘Chapter 6

 CHAPTER 6
DISCUSSION

1. Introduction

The purpose of this study was to“develop a model, based
on a syséems approach, that would enable educational planners
to choose optimally among sets of alternatives. For this
study, the problem of choosing among learning environments
and insyructiona} activities appropriate for adult learners
in 5 postsecondary formal educational setting was selected
for a concrete demoﬁstration of the model. Data was
collected using questionnaires from 43 §tudents, 5 subject
matter experts, and 4 educational administrators. The
students rated 67 instructional activities, aécording‘ to
their own preferences, on a 5-point scale. The subject
matter experts rated these same instructional activities on a
S;point scale accordihg to their importance to or
compagibility with four defined 1learning environments.
Finally, the educational Administrators tatéd these séme
instructional activities on a 5-point scale, according to the
degree that four administrative constraints would impede

-

these activities.

An initial phase in modeling a system consists in

separating that system from the general environment, The
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definition of the system's boundaries is a critical step 'in
modeling (Churchman, 1968; Karplus, 1977). The assumption
is that of all possible interactions that a system is capable
of, only a small subset is relevant in a modeling activity
(Boyd, 1980). This is especially true for inductive models,
sgch as social systems, where a multiplicity of relationships
is pos§ib1e and where no fundamental 1laws or principles
gu{ding these relationships are‘discerhibie (Karblus, 1977).
This subset is an abstraction, but in the modeling . process,

represents that aspect of reality under investigation.

In the present study, the postsecondary, educational
institution ‘was isolated from its general environment and
formed -the boundaries for the system under investigation. The
portion of "reality" selected for enquiry was the interaction
among 3 client groups, learning environments, and
instructional activities. Each of the client groups was
viewed as decision makers differing in their interests and
concerns, The learning environments and_  instructional
activities were systematically identified and examined in

light of the interests and concerns of these client groups.

The working thesis was that a model could be constructed

to provide decision makers with useful information for

118
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planning, implementing, and modifying learning environments
for adult learners. This would be. accomplished by
systematically idenlifying critical variables, and then
implementing the model using those variables. Success in
such a task would be determined by, a) logical consistency,
and b) application of the ﬁodel to a real case with
structured information which decision makers need to

facilitate rational decision making.

2. Testing the Model

2.1 Logical Consistency and-Structured Information

The logical consistency of the model was assured by
basing all constructs on educational analysis available in
extensive literature. An application of the model and
structured information was described in Chapter 5. validity
and credibility of the model to decision makers is discussed

below.

Field testing was effected by questionnaires addressed to
3 levels of decision makerxrs in a specific educational
environment. In order to efficiently analyze the data from
the three questionnaires, .four mathematical equations were
formulated and a Fortran programme was developed. The
computer programme produced four types of values to assist

decision makers: 1) an Intermediate Utility (1U) based on

‘ 119 A ,
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data from students and subject matter experts, 2) a
Correlated Restriction (CR) based on data from subject matter
experts and educational administrators, 3) én Individual
Maximal Utility (IMU) for each learning environment for each
student, after administrative constraints have ‘been
' cbnsidered, and 4) an Average MaximaleUtility (AMU) for the
total student population polled, for . each learning

S

environment. .

As a predictive tool at the level of programme planning,
the AMU values allow decision makers to identify and
prioritize learning environments and their components, for a

given situation and target group. .

As: a presériptive tool, the model produces values for
individual students, Intermediate Utility and Individual
Maximal Utility values permit the matching of particular
lea;ning‘ environment components with individual learner

Y

traits and styles.

The systems model appears to be a useful alternative to
evaluation and needs assessment approaches to educational
decision making. It is especially attractive because of its

capacity to simultaneously analyze multiple sources of
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information from several«fevels of dgcision makers and to
synthesize this ariéy of data into meqningf&l aggregates for

decision making. ,
- .

& N u

7.2 validity and Credibility . “

‘2.211 Overview ‘

Validity apd %redibility of models aréuimportant measures

of- their success. Deductive models can be evaluated using

”quantftative measures sincel there are fundamental laws

governing these systéms‘ behaviours. These quantitative

“ measures can then be applied to the evaluation of the model

as a tool for design. For example, the design of electrical
circuits rely heavily on deductive modeling and quantitative®

9]

analysis of the model.
Karplus (1977) states that for. inductive models; such as
social, political, and economic systems, qualitative measures’

can be{xfed to determine validity and credibility. In this
instance, these models are ". . .frequently used to provide\\//
a general insight into system behaviour - behayiour which is
often 'counterintuitive'" (Karplus, 1977:9). .Because there
are no known fundamental A laws governing these systems'
behaviours and defining the sysiems' parameters, hard data is
almost impossible to obtain. Instead, qualitative analysis
of the model is sought and is based on the insight and

e
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!

intuition of the modeler and/or judges (Karplus, 1977).

Three strategies were employed to test the «credibility
and vafidi;y of the model presented in this study: test data

was fabricated to validate the mathematical manipulations and
o7

thes Fortran programme, a panel of judges was sought to
determine content and face validity as suggested by Karplus

(1977), and actual responses to questionnaires were analy:zed.

/
The third strategy is described in the Results section, the
.

two other strategies are reported below.

2.2.2 Strategy I: Test Operation of the Model

For the first strategy, 1in order to test the Fortran
programme and validate the mathematical manipulations, data
deécribing a situation whose results were predictable, was
fabricated. The data was run through the model and the
results generated were compared with intuitive prediétions.

!

One such test is summarized below. /

2.2.2.1 Fabricated Input Data

'
[

Importance Factor |

Importance Factors were chosen to reflect ‘learning
environments with different degrees of appropriateness for
the action choices selected (Table 6). - All action choices
were considered very important to the grouped and bounded

learning environment (+5),. important to the individualized
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Administrative Restrictjons - -

10 a [} . ' *
Admini'strative Restrictions were chosen to be a maximum
. i

5 a

_for all five action choices selected; A major constraint to

the implementation (+5), (Table 7).

o
\ ©

o

‘ TABLE 7 .o

TABLE SHOWING TEST DATA ON CONSTRAINT WEIGHTINGS ON -
N EACH ACTION CHOICE BY EDUCATIONAL ADMINISTRATORS

v ™ *

u v

ADMIRISTRATORS RESTRICTIONS

4
/ ‘ . -
t
v . N . u
, u\ ACTION CHOICE AVERAGE RESTRICTIONS
Programmed Instruction 5.0 : ’ ) -
Lessons 1in point form ' 5.0 .
" .
. yStudy Guide ) ) 5.0
h o Discussions ‘5.0
N
° Library research 5.0
Id *+
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~ ° ne

Student Preferences

Test data from two hypothetiéal students was used.
Student T1, (Table 8), had a maximum preference (+5) for all
action choices selected, ?nd Student T2, (Table 9), had a
minimum preference (-5) for all five action choices selected.
That - is, Student Tl considered all action choices highly
desirable,. Student T2 considered all action choices highly

undesirable.

In this test, the factor, wf, weighting'the relative
importance of student preferences to administrative

constraints was set at 1.0.

2.2.2.2 Results of Fabricated Data o

The results of these tests were cénsistent with intuitive
predictions. For example, in the case of Student T1, the
Individual Maximal Utility for Grouped and Bounded learning
environment  was neutral (0.0) because the negative
contribution by Administrative Restrictions was exactly
balanced by the positive contribution of Student Preferences.
Similarly, 1in the case of Stddent T2, a most negative
Individual Maximal Utility was aéhieved due to the negative

contribution by both Administrative Restrictions and Student

Preferences.
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DISCUSSION R . Chapter 6
‘ . ¢

We may thus conclude that no gross gomputational, errors

exist and that the model, to a first approximation, yields

vglid results.

"2.2.,3 Strategy II: Panel of Judgés'

In the second strategy, the model was assessed by 'a panel
of jngeé comprised of Dr. Steve Applebaum; Dean of Commerce,
Conco}dia University, Dr. Bill Surkfs, Academic Dean, John®
Abgott Qéllege, and Dr. James Whitelaw, Associate Vice

Rector, Academic Planning, Concordia University.

o

, t

Jﬁdges~ were visited, separately, * .and pre§gnted‘wité a
very brief 'priAted synopsis of the/ model along with a
compqger printout of the infbrmétion produced by the model
for decision makers. After discussion of the develbpment and
nature ﬂof the informatioﬁ pro;ided, judges were asked to
commentoon the face and content validity of the model. They
were also invited to comment as educational administrators,
on 1its potential usefulness to them, for planning. Each
judge was given a set of eight questions to use as a

guideline for their comments.

In each case, the panel supported a full implementation

of the model. Dr. Whitelaw suggested that the model would

?
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give  decision makers information which is presengly
uﬁavailaple and which would be useful feor planning. He sees
a need for some kind of data collection on these vériables:
With respect to face and content validity, Dr. Whitelaw views
the model as complete. His major concern revolved around a
statistical issue, "the reliability of the sampling." This
valid concern would be dealt with by using a full épplication
of the model and sufficient subjects to minimize error and
. ensure random sampling procedures.

[

Dr. Applebaum's comments revolved around’ the self-
) correct;ng mechanism built into th? model.. Failure would be
indicated by high dropout rates, extensive counselling.
reqdests, and high rate of absenteeism, fo% example. This
would résuit in reviewing parts of the model to see where
errors might have occured. Once errors had been identified,
modifications to the model could be made. This comment 1is
congruent with Morris' (1970) view of enriching and expanding
models through testing, modificgtion, and more testing. Dr.
Applebaum stated that the model elicits _ information which

would Dbe of great use to programme and course planners.

Further comments by Dr. Applebaum are reported below,

Dean Surkis was concerned about the flexibility of the

components of the instructional system. According to Dr.

AY
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Surkis many, of these components, ‘while appearing to be
plastic, ére not. As an example, Dean Surkis explained tﬁat
while most adult lgarners favour the location df classrooms
in a central area close to a 1lounge for socializing,
budgetary constraints restrain implementing this component.
\
Mature 1learners represent about 10% of the student body

at John Abbott College, according to Surkis. This may Dbe

reflected in budgetary priorities. Howéver, future trends

indicate an ‘increase in the adult student enrolment. As a
predictive tool, the model can serve as a computer-based data
collection instrument déveloping a data bank on learner
profiles and preferences on some selected variables to be
used by decision makers for long range planning, and weighted

by opinions of subject matter experts and administrative

L/

concerns.

To respond to Surkis' concern regarding the plasticity of

certain components of the instructional system, a weighting

" factor could be introduced to accommodate those particular

variables, To 1illustrate using the example above, if the

allocation of space is particularly sensitive to operating

]

costs, a weighting factor could be applied to the criterion

variable Operating Costs reflecting this budgetary
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.

constraint. In this way, the variables so chosen would be
subjected to additional scrutiny by the model in terms of the

administrative concerns impeding these activities.

Anogher concern of Dr, Surkis' was the quantification of
the daté. "What is the difference between 13 and 13.5? What
does the differenee*,gean?“ For the present, the model
indicates that differences do exist. What éheée differences

$u$ean and how significant they are, are important questions

", for further research and may lead to elaboration of the

I

. model. ( '
A full implementation of this model could be carried out

by pdtting the questionnaires on-line, placing terminals with
CRT in the main lobbies of the institution, and inviting

intérested citizens to participate in the process. This

might be a first sfep towards elaboration of the moédel.

The analysis presented above is qualitative in ’'nature,
I€ ldoes not provide really hard data. It is, however, a
truly logical and therefore appropriate method for analyzing
iptuitive models. The next step would be to obtain

gubstantial data, on representative samples, in order to

improve details of the technique.

131.
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DISCUSSION ‘ ) Chapter 6

This logical qualitative analysis gives rise to iterative
procedures, which, according to Morris (1970:82) ". . .under-
score the notion that the research need not be in the form of
a single grand test of a single model but can start simply
and be enriched and elaborated on through ﬁodifications." A
new ver;ion of the model is produced based on modifications
made by testing the model. This leads to new tests and
further modifications, modifications made by testing the
mode;. These iterative procedures result from the
alternation between modifications of the model and
confrontation by the data. Morris (1970:81) asserts that one
need not ". . .decide whether to develop the model first or

a

get the data first."

Ashby (1970) ardues. for the extension of the model's
range of applicétion as the step immediately following \the
development of the model as a random exploration to discover
further relationships. It is within the process of these
iterative procedures, the alternation between modifications,
data confrontation, and further exploration and expansfon of

the model that relationships between subsets can be uncovered.

This flexibility permits alterations to the model as

factors influencing its behaviour alters. This aspect is
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particularly important for .an educational system which is
affected by changes in governmental policies, composition of
student body, and technological changes, for example. The
model can be made to be responsive to these changes through

the iterative procedures.

&

i

A criterion, then, for the credibility of an inductive

‘model would necessarily be the presence of a iterative

capability. 1In his remarks oen the value of‘the present model
to decision makers, Dr. Steve Applebaum concluded, "The
model has a built-in fail-safe mechanism. If the system
fails it is an indicator that something i§ missing from the
model; therefore rgview the parts and make modifications.
Costs are negligible becausé they are self-correcting - the

model controls why it fails." ’

As an example, Dr, Applebaum cited the case where a
course for adult learners would be implemented and scheduled
during the day. Few students would enrol. By reviewing the
parts of the system an administrator would be able to
discover that séheduling for that «client group is
inappropriate. Modification to the scheduling factor should
increase student enrolment. while this is a simplistic
example, it will serve to 1illustrate the ‘iterative

procedures.
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Karplus argues that mathematical models have a built-in
"validity-factor". This validity-factor relates to the
degree of inductivity. The further away a model moves from
deduction, the fewer fundamental laws it has to follow, the

more qualitative in substance it becomes.

Logical qualitative analysis is not té be dismissed as
being inadequate. 0f paramount importance is the users’
understanding of the limitations ofktheir models and the
range of validity of the predictions and prescriptions based
on them.

Behavioural models, such as the one presented here, can
be evaluated on face and content validity alone in the
initial stages, according to Dr. Applebaum. Face validity,
for Dr. Applebaum, concerns itself with the visible
representation of the system as provided by the model;
content \validity 1is concerned with an evaluation of each
element.

Based on face and contentlvalidity, Dr. Applebaum views
the present model ", . .worthwhile implementing on a system§
wide basis for planning overall programmes and courses. The

information would be more reliable than 'eyeballing' since it
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would be supplied by persons directly involved or potentially
! ) ]
involved, The variables selected appear to be critical to

the task of programme and course planning."

3. Flexibility and Adaptability of the Model

As a Eonceptual model and methodological tool the model
presented here offers flexibility and adaptability for use in
many learning environments. For example, at a public sector
level, Manpower planners might plug in generic instructional
components for their various programmes. In the private
sector, industry and business might use variables which are
firm-specific, Similarly, considerations for managers and
administrators could be reflected in an appropriate manner by
using constraint criteria critical to their own
circumstances. 1In the banking industry, for example, federal
legal considerations may play an important role in any
training programme offered., This criterion could be included
to accommodate this constraint. g

Another area of flexibility of the model 1lies 1in its
capability of dealing with selected wvariables. 1f, for
example, information fo; decision making regaraing a. few
selected variables such as scheduling and course content was

required, only minor modifications to the Fortran programme
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would be required.

In using the model as a counseling tool, individual
cognitive styles could be accgpmodated by selective
allocation of learners with given traits and preferences to

specific treatments.

4. The Weighting Factors (wf)

The possibility of building sensitive weighting factors
into the model illustrates one other important feature of
this particular model's flexibility and adaptibility. If
constraints were sufficiently well defined a weighting factor

(wf) could be meaningfully implemented.

-

For example, wf could pe assigned a value of .5,
subtracting half of the value of the Correlated ‘Restrictions
from the Intermediate Utility instead of the total value
(Equation 3). This would imply that Student Préference§ ard
twice as important in the evaluation of learning environments
as are Administrative Restrictions. This approach may be a
minor consideration. However, situations may arise whére
some administrative constraints would be more important than

others. 1In this case other values of wf could be applied.
Weighting could be assigned depending on how much

136 ]




‘DISCUSSION ) ’ . Chapter 6

- ©
ay

accuracy the decision makers required in the situation. ° In
the present configuration, the weighting factor de§au1t§ to 1

<

unless otherwise specified by the user. 1In this way the' user
is in control over the relative importance of the information

given by each level'of subjects zﬁiveyed.

»

Y

5. Format Alternative

Another possibility for this model is to use an interview
format for data collection with the guestionnaire as a guide.
This would be useful where the population was small enough

and detail was critical.- The interview format might ,also

prove more useful where the population was illiterate or
B 7

3

where English was not the. subjects first language.
D
This model has the capability of adapting to most groups,
;egardless of their level of educatio;, sophisticdation in
research, or literacy. It can accept as iﬁput, vertical and
horizoﬁtgl variables appropriate for the audience using it
for educational decision making.

6. Blagging Counterintuitive System Behaviour
P

r

One of the benefits to be derived from inductive models

3

is the production of counterintuitive information on the
behaviour of the system under inquiry (Karplus, 1977). There

A
are situations where known and intended practices of an

137
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1

institution are sufficient to cause problems where they were

{ .
intened to create solutions. That is, the behaviour of the
system is counterintuitive,

[ Ca

One can draw on this capability of the model to flag

counterintuitive behaviour and apply the conoept to the
model under discussion here. As an example, the construct
Feedback Mode can be examined. According to Knowles (1970)

adults do not enjoy being evaluated by other adults. He
congends that evaludtion of adult learning should be a self-
diagnostic process of learning needs. fbsing Knowles' model
of evaluation, one would intuitively expect adult learners to
indicate a high preference for self—eva;uation as a feedback
mode. Contrary to this expected behaviour, most students in
the present study, indicated a very high preference for
teacher-scored tests and a very low preference for self-
evaluation. By flagging this counterintuitive behaviour,

modifications to existing programmes could be made to suit

client concerns and learning styles.

7. Future Developments

7.1 The Predictive Model
The model presented in this study”is most useful in those

%

cases where students may be gqueried directly. However, in
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many cases it would be more convenient if one could infer
student preferences directly from census or other readily
accessible information., intuitivély one would A expect to

obtain tolerable correlation between factors such as sex,

age, . level of education,, and occupation, and students
preferences which are relevant to suitable learning
environments and their components. A brief review of the

literature on adult learners bears this out (Steele, 1974;

Richard, 1976; Depauw and Heft, 1980; Cross, 1983).

.o

The Predictive Model provides another route to Equation 3°

where direct access to a student population is not possible
for obtaining preferences. This model provides an indirect
- approach using purely demographic data obtained from census
tracts or personnel files. fhe Predictive Model allows the
user to get around the real technical problems of student
inaccdssibility and to ent?r the model at the point of
Equation 3. ‘ 2
In the Predictive Model student preferences are
Ealculated from demographic data of the target student group
(Figure 10). Correlations are then obtained by the
statistical analysis of data from sample students with
similar demographic and social char;cteristics.

o

- t
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The main difficulty lies in determining these
correlatioés. ~ As preferences for individual action chdices
is expected to depend upon the“intérplay of many demographic
factors, statistical eval@ation of these correlations Twill
probably be a difficult task. However, with the jdaicious
choice of ° data and sufficiently large computatiohnal

facilities &t the users disposal, this approach would be

expected to lead to useful results.

- »

1

The model, as presented, 1is a streamlined form of one

which has potential for expansion. The purpose was to

Present an illustrative version and to indicate its potential

for expansion, its flexib?lity for use, and its adaptability

for a wide variety of user groups. It is recommended that

©

additional future developments focus on sensitivity analysis
a
+of the mathematical model and the effects of different

¢
distributions of the sample. >

* L%

" f B .
L | ‘
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. Appendjy I

T0: STUDENTS ™

Mature addlts form a large part of the student body at
most universities, TEGEPs and cohtinu‘lng education facilities
today. Research suggests this trend will continue.

A .

In order for these institutions to respond appropri-

« ately to adult learners, more information is needed regarding

the requirements and‘ preferences of this population.

. . Information from the two iflosed questionnaires yil

be used 1n research for planning programmes: for mature students

Yike You, -

These qqe%tio‘nnafres' may look complicated. They are not.
Please read the instrugtions Eareful]y befo;s completing each

. questionnaire.
- r

Thank you for your time and co-operatfon.

.

¥ ‘ .o .
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* QUESTIONNAIRE I

STUDENT FORM

INSTRUCTIONS

This is an anonymous questfonnaire. ¥e do mot wish to

.have your name. Information .from this guestionndire will be

used for research on programmes for mature students.

Please complete theh!‘stionnaire by drawing a circle
around the number next to the answer that applies to you.
Circlé one number only.

Example:

In what programme are you presently registered?
@ Mature Students Programme
2. Bachelor of ‘Arts o

3. Vocational Training Programme °

4. Language Training Programme
Thank you for your time and co-operation.

~

A
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< " QUESTIONNAIRE 1

STUDENT FORM

f
BACKGROUND INFORMATION QUESTIONNAIRE
MATURE STUDENTS STUDY

Male Female

1

Bt

What is your most important reason for taking courses?

Prepare for employment .

Personal enrichment unrelated to work . N
Prepare for university

Certification in a special field

No particular goal

Make new friends

o you need to complete your courses within a certain time?

No . . .
3 - 6 Months (

7 Months - 1 Year

1 Year - 2 Years

2 - 4 Years

omswn~

M) = T

pr much time do you have available to study each day?

1. Less than 1 hour .

2. 1 =13 hours —

3. More than 3 hours

Given'a block of time, how long can you concentrate on studying?

1. ¢ -1 hour
2. 13 - 2§ hours
3. 3 hours or more

Would you be interested in attending classes to improve your study skilis?
1. Yes

2. No

How anxious are you before taking a test?

1. Very anxious
2. Moderately anxious "
3. Not anxious

.

Does the meed for transportation make it difﬁcuﬁt for you to attend classes?

1. Yes /
2. N

Does the need for child care make it difficult for you to attend classes?

1. Yes

2. ho

/
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10.

1.

12.

14,

15.

16.

Do finances make it difficult for you to attend Classes?.

1. Yes ' "
2. Mo f

What, is your first language? \

1. English v
2. Ffrench

3. Bilingual

4. Other

What is your highest level of formal schooling?

1. Less than High School grad. . ~J
2. High School graduate N
3. Some CEGEP or trade school

4. Some University classes/credits

5. University Degree

As a Mature Student, which formally structured courses have you taken?
Choose as many as appropriate)

. None
. Academic
. Leisure & Cultural "

.

{
1
2
3
4. Vocational

5. Personal Development

How Jong had you been out of school before returning as a Mature Student?

1. Does not apply
2. 0 -5 Years

3. 6 - 11 Years

4. 12 Years or More

’

What is your age bracket?

18 - 22 Years
23 - 40 Years
31 - 40 Years
41 50 Years
51 or over

.
1

o BN —
« o e .

What is your marital status?

1. Single

2. Separated or Divorced .
3. Married

4, Widowed

5. Common Law relationship

How many children do you have in the following age brackets?
Number of Children

1. None

2. Under 4 Years

3. 5 - 10 Years

4. 11 - 16 Years

5. 17 Years or Over

A
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17. What 1s your primary occupation?

18.

1. Professional
2. Womemaker
3. Busfness Owner

4 Manager -

5. Clerk or Salesperson
6. Service er '

Do you have any physical handicap which makes 1t di
participate in education ? (e.g., attend classes)

1. Yes

2. Mo

Please brief]y describe

s
fficult for you to

e
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dd QUESTIONNAIRE 11 /
o | STUDENT_FORM ‘ Vi
,7{/
, INSTRUCT IONS %

Listed below is an inventory of some important components of a
learning situation as determined by the experts. )

In general, how Desirable to Your own learning is each of these
components?

Please rate Each component according to how Desirable it s to
You,in a learning situation by placing a check (/ ) under cne of the

’

following:
HIGHLY DESIRABLE -
DESIRABLE
NO PREFERENCE
UNDESIRABLE
JHIGHLY UNDESTRABLE
\ . 1 NEED MORE INFORMATION
1) L
. S/ s
<
N A < %\& é‘v \Q} Q \Q}@ Q*"
QS E /TS
Example: N5 Q‘f’ YA WAL VA
Summer Courses ) oy
Weekend Courses Y
tarly Bird Courses T v
Evening Courses '
Lunch Time Courses v

This would indicate: Summer Courses are highly desirable to you.
' Weekend Courses are undesirable to you.
Early Bird Courses are highly undesirable to you.
Evening Courses are desirable to you.
You'need more information about Lunch Time Courses.

REMEMBER: Check EACH item on the left under ONE column on the right.
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QUESTIONNAIRE 11

, , »
COMPONENTS OF A LEARNING SITUATION

(OIS
VS

STUDENT FORM

3. SCHEDULING OF COURSES
Once Every Week

2-3 Times a Week

“Weekends

An Intensive 2 Week Workshop
Several Times a Year

4. TIME OF DAY
Mornings Only

]

Afternoons Only

Evenings Only

Anytime v

5. SETTING
Traditional Classroom

Small Groups

Study Centre with T.V. Computers,
Books, Etc.

Work on Your Own

6. PHYSICAL ARRANGEMENT
Courses with Regular Student Body

Separate Courses for Mature
Students Only

An Independent Course of Study
Designed for Each Mature Student

7. PRESENTATION OF COURSE MATERIAL

cStep-by-St;ep Presentation of

Each Lesson

Outline of Lesson, Presented
Point-by-Point

Study Guide

Discussion

Library Research

8. LEARNING PROGRESS REPORTS
Score Your Own Tests

Teacher-Scored Tests

Student-Scored Tests

Personal Discussion with Teacher

Machine Scored Tests
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- Improve Reading Ski1ls

- Books, Journals, Magazines

On Campus Indepefidently

. QUESTIONNAIRE 11

COMPONENTS OF A LEARNING SITUATION

8. STUDY SKILLS

FORM

STUDENT
& %
8
< (;} %\3' @' 4\@
/&S S/ oS
A S &S T SAESS
SRV
TR IELEFE T N

Improve Hath Skills

How To Take a Test

Writing a Term Paper

Using a Library

10. SPECIAL COURSES FOR MATURE
STUBENTS

Career Information

Sel f-Discovery

French Language

Leisure & Cultural

Life Skills (Family Law,
Rent Control, Etc.)

English Language

11. MEDIA
Direct Teacher Contact

T.V., Videotape Lessons

Radio Lessons

Cassette Lessons

Slides with Sound

Films

Corréspondence Lessons

Computer Lessons

12. HOW YOU LEARN BEST, GENERALLY
Group Discuss

Listening to [4cttures

Studying on Yquy Dwn

Presenting a Skinar

Group Projects \

Correspondence gpurse

13.  LEARNING LOFATION
On Calpuk with Qther Students

At My Workplace (|

Off Campys, “Y*,MCommunity Ceatre

At My H \

e
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QUESTIONNAIRE 11 R STUDENT.EQRM
COMPONENTS OF A LEARNING SITUATION

1‘4, WHICH OF THE FOLLOWING HAVE YOU PARTICIPATED IN,
IN A FORMALLY STRUCTURED LEARNING SITUATION?

Listening to Lectures - Yes No

Group Discussions Yes No

Studying on Your Own Yes _~ No _

Presenting a Seminar Yes No

Group Projects " Yes No s
Correspondence Course Yes No

15. WMICH OF THE FOLLONING MAVE YOU WORKED WITH IN A
FORMALLY STRUCTURED LEARNING SITUATION? :

Direct Teacher Contact Yes No
T.V., Videotapes Yes No o
Radio P Yes No
Audio Cassettes Yes No ,
Slides with Sound Yes No
Films Yes No
Correspondence Lesson Materials Yes No
Computers Yes No
Books, Journals, Magazines Yes No

X

<4
. .r{
v
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- T0: EDUCATIONAL ADMINTSTRATORS ‘

e APPend'lx 111

[

Mature adults form a large semgent of the student body
at most universities, CEGEPs and continuing education facilities
today. Research suggests this trend will continue. In order -
to encourage further enrolment and respond to the requirements
of this population, research in this field is indicated.

The enclosed questionnaire was derived from an analysis
of learning variables. 1t may be useful. to you as an inventory
or checklist of what is available to instructional delivery ‘
systéms for adult learners. - ’

You are invited to ‘make copies for your own purposes. . -

Information from this questionnaire will be used in re-
search for planning instructional delivery systems for adult

* ledrners.

Thank you for your time and co-operation.

a
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ADMINISTRATORS FORM

INSTRUCTIONS

The rows on the Yeft contain Components of a learning situation.

The '€olumns on the right contain some Constraints to the Implementation
of these components.

From your own knbw]edge and experience with adult learners, indicate
your expert opinion as an administrator on the,weight/degree of each
CONSTRAINT to the implementation of each COMPONENT.

Fi1) in EACH SPACE with a symbol of your choice from those below: see EXAMPLE

LEGEND: \//MAJOR CONSTRAINT TO THE IMPLEMENTATION OF ‘TH]S COMPONENT
JHINOR CONSTRAINT TO THE IMPLEMENTATION OF THIS COMPONENT
0 NEUTRAL TO THE IMPLEMENTATION OF THIS COMPONENT
X FEASIBLE TO THE IMPLEMENTATION OF THIS COMPONENT
XX VERY FEASIBLE TO THE IMPLEMENTATION OF THIS COMPOMENT
? NEED MORE INFORMATIO" ON THIS COH?’ONENT

.

EXAMPLE ;

Early Bfrd Courses .
Lunchtime Courses ( : xX| X | V| XX

This would indicate that to impiement Early Bird Courses:

Capital Costs would be NEUTRAL { 0 ). :

Operating Costs would be a2 Minor constraint (V).

Union Collective Agreement would be a2 Major constraint (//).

More information is needed ( ? ) to determine if this component comes under
" the respondent’s mandate or authority.

Y

To implement ‘Lunchtime Courses:

Capita) Costs would make it Very Feasible (XX).

, Operating Costs would make it Feasible {X).
Union Collective Agreement would be 2 Minor constraint (\/).
Respondent's mangate makes the implementation of this component

Very Feasible (/).
4
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ADMINISTRATORS FORM
INSTRUCTIONAL DELIVERY SYSTEMS FOR ADULT LEARNERS

LEGEND: VA/ MAJOR CONSTRAINT TO THE IMPLEMENTATION OF THIS COMPONENT
v/ MINOR CONSTRAINT 7O THE IMPLEMENTATION OF THIS COMPONENT
0 NEUTRAL TO THE IMPLEMENTATION DF THIS COMPONENT
. X FEASIBLE TO THE IMPLEMENTATION OF THIS COMPONENT
‘ XX VERY FEASIBLE TO THE IMPLEMENTATION OF THIS COMPONENT
’ ’ ? NEED MORE INFORMATION ON THIS COMPONENT ‘

-

COMPONENTS OF A LEARNING SITUATION ]

1. GOALS-
Prepare for Employment

Personal Enrichment Unrelated to Work
Prepare for University

Certification in a Special Field -

No Particular Goal

Make New Friends

2. TIME LIMITATION FOR
: COMPLETION OF PROGRAM

None

3 - 6 Months .

1 - 2 Years

2 - 4 Years N

3. SCHEDULING OF COURSES
Once Every Week

2-3 Times a Week

Weekends

An Intensive 2 Week Workshop
Several Times a Year

4, TIME OF DAY o
Mornings Only

Afternoons Only ( .

Evenings Only

Anyt ime

o
©
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ADMINISTRATORS FORM

: CONSTRAINTS
&
N
NP
S/ & &
N Q‘;\' S \SS‘(SI.\ £ Q“
AT &
&/ N Y RN S
A ASE
b§ Q“' QQ\ ) $Q§
' COMPONENTS OF A LEARNING S1TUATION N/ S S
5 SETTING
. " Traditional Classroom
Small Groups .
Study Cemtre with T.V. Computers,
Books, etc. .
Independent Study R
6. - -
Courses with Regular Student Body .
Separate Courses for Mature
Students Only i

An Independent Course of Study
Designed for Each Mature Student

7. CONTENT STRUCTURE

Step-by-Step Presentation of
Each Lesson

Outline of Lesson, Presented
Point-by-Point

Study Guide

Discussion

Library Research

8. FEEDBACK MODE
Self-Scored Tests

Teacher-Scored Tests

Peer-Scored Tests

Personal Discussion with Teacher

Machine-Scored Tests e

9. STUDY SKILLS
Improve ﬁeading Skills

Improve Math Skills

How To Take a Test

Writing a Term Paper

Using a Library
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“ADMINISTRATORS FORM

D

COMPONENTS OF A LEARNING SITUATION

-10. STUDENT SERVICES
Career Information

CONSTRAINTS

Self-Discovery

French Language

Leisure & Cultupal

Life Skills (Family law, _
Rent Control, Etc.)

English Language

1. HEDIA
Direct Teacher Contact

Broadcast T.V. Lessons

Radio Lessons’

Audio Cassette ‘Lessons

Slides with §ound
Films

Correspondence Lessons

Computer Lessons

. Books Journals, Magazines

Video Cassette Lessons

12. LEARNING MODE
Group Discussion

Listéning to Lectures

Independent Study

Presenting a Seminar “

Group Projects

Correspondence Course

13. LEARNING LOCATION

On Campus with Other Students °
On Campus Independently

The Workplace

0ff Campus, "Y", Community Centre

Home Based

—
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. ‘Appendix IV
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-

70: Faéu]tyj Subject Matter Experts

1

Hature\ adults, for'm 2 large segment of the student 0
body at most univarsihes CEGEPs and continuing education
facfhties ‘today. Research suggests this trend wi)l continue.
In order to encourage further enrolment and respond to the .o
requirements of this popu’latwn. research in thm is
indicated. ‘ '

.' The, enclosed quesiionnaire was derived from an analysis .
of learning variab]es.kf\may be useful to you as an .
inv‘entorj or ghecklist of what is available to instpuctional
delivery systems for adult learners. ,

N
You are invited to make copies for your. own purposes. R ,

we

Information from this questionnaire will be used in
research for planning instructipnal delivery systems for LN
adult Jearners. ' : P

] .

Thpnin you for. your time and co-operation.
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° EXPLANATION OF LEARNING ENVIRONMENTS : ‘
EXPERTS FORM ‘ '

At & symposium sponsored by ‘the United States Office of 'Egucation and
National Institute of Education in September 1973, three learning environ- ’

" ments for higher education were defined.: These are:

1. Grouped and bounded
2. Indwiduah{z{ed and bounded

¢ 3. Personalized and open
' . P

Bounded envitonments refer to institutions inswhich offerings are space
and time bounded, which have definite learning and entrance requiréneys.
physical locations and space/time/resource constraints on the teachin

learning process.
Examples are CEGEPs and Universities.

‘i’he difference between ﬁroupe!f and 1ndivid|ial1'zed learning environments
lies in the degree to which the learnerican control the pacing, scheduling,
and conter;t of the course work. Computer Assisted. lnsiruction. PLATO

and Personalized SS'stem of Instruction are examples of an individualized
and bounded 'Iearning environment. Trd¥itional lectures, classroon T.v.
monitors, ‘and seminars are representative of grouped and bounded 'learnh%q)
environments.

] v

Persona) ized and Open Learning envjronme;\ts are free from many requirements -

* and constraints of traditfonal institutionalized education.

These include homd study, cu)tural activities and some antinui ng dducation.
. »

Gne more 1earning environment is adde‘ the Workplace - since business and

industr,v is becoming more committed to the concept of upgrading and re-

training of skills within the organization.

v




" INSTRUCTIONS

”

Please read page 1 before completing this form.

»
N '

. ’ Y .
\,\ ,
The .rows on the left contain components of instructional delivery systems ¢
detérmined by Frank (1971), a sympasium sponsored by the United States Off?i

of Education and the National Institute of Education (1973), Gagné and Briggds- °
(1974), and Holden (1975), .

hd E

The columns on the righ"t indicate learning environments as determined by the
aforementioned symposium. ' .

° A
v

From your own knowledge and experience with adult learners, indicate your expert
opinion on the degree of importance/compatibility of each component to each
learning environment, .

Fil) in EACH SPACE with a symbol of your choice fr\om those below: See EXAMPLE

LEGEND: // VERY IMPORTANT TO THE LEARNING ENVIRONHENT .

v/ IMPORTANT TO THE LEARNING ENVIRONMENT
0 NEUTRAL TO THE LEARNING ENVIRONMENT .

, X INCOMPATIBLE WITH THE LEARNING ENVIRONMENT

XX VERY INCOMPATIBLE WITH THE LEARNING ENVIRONMENT
? NEED MORE INFORMATION ON THIS COMPONENT IN [THIS ENVIRONMENT

» e

EXAMPLE : "
- ALTERNATIVE LEARNING ENVIRONMENTS -

COMPONENTS

, Lounge with chairs

[ V1w 1 2 1«

This would indicate that for the Respondent: - o \

In the Grouped and Bounded Environment, Lounge with chairs is important (;/).

In The Individualized and Bounded Environment, Lounge with chairs is ve:;y‘i\mport.ant (//S

In The .\'l"orkp‘lace Eavironment, Loupge with chairs needs further explanation (?).

In the-Personalized and Open Envi‘ronmeng. Loung’e with chairs is very incompatible (XX)

.-‘ -
, . C§
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EXPERTS FORM

IMPORTANCE FACTOR

LEGEND: \(/VERY IMPORTANT TO THE LEARNING ENVIRONMENT
v IMPORTANT TO THE LEARNING ENVIRONMENT S
O NEUTRAL T0 TKE LEARNING ENVIRONMENT
X INCOMPATIBLE WITH THE LEARNING ENV]JRONMENT
XX VERY INCOMPATIBLE WITH THE |EARNING ENVIRONMENT
-7 NEED MORE INFOQRMATION ON THIS COMPONENT IN THIS ENVIRONMENT

ALTERNATIVE LEARNING ENVIRONMENTS

COMPONENTS OF JNSTRUCTIONAL DELIVERY SYSTEMS N

1. GOALS A
Prepare for Employment

Personal Enrichment Unrelated to Work N

Prepare for University

Certification in a Special Field

No Particular Goal

Make New Friends

2. TIME CONSTRAINT
None

Z
3 - 6 Months -/

7 Months - 1 Year

1 Year - 2 Years .

2 - 4 Years

3. SCHEDULING -
Once Every Week

2 ~ 3 Times Per Week

2 Meek Intensive Workshop .
Several Times a Year

Weekends

4. SCHEDULING ‘
Mornings ghly

Afternoons Only

Evenings Only

Anytime

L] -
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COMPONENTS OF INSTRUCTIONAL DELIVERY SYSTEMS

ALTERNATIVE LEARNING EMVIRONMENTS

.

5. SETTING
Traditional Classroom

Small Group

—t—

Learning Lahs {Videc (asettes, Audio Cas-
settes, Books, Films, Computers, Human
Personnel)

Work at Home

6. FORMAT .
Courses with Regular Student Body

Separate Courses for Mature Students Only

An Independent Course of Study Designed
for tach Mature Student

V7. CONTEMT STRUCTURE
Programmed Instruction

Outiine of Lessons in Point Form

Study Guide

Discussions

Library Research

8. FEEDBACY MODE
Self-Scoring Tests

Teacher-Scored Tests

Peer-Scored Tests

Personal Discussion with Teacher

Machine Scored Tests

9. CONTENT - Study Skills
Improve Reading Skills

Improve Math Skills

How to Take a Test

Writing a2 Term Paper

Using a Library

10. CONTENT - Non-Academic
Career Information

Seif-Discovery

French Language

Leisure & Cultural Activities

< Life Skills (Family Law, Rent Control, Etc.)

English Language

“
»
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COMPONENTS OF INSTRUCTIONAL DELIVERY SYSTEMS

1. MEDIA

Direct Teacher Contact
Broadcast T.V. Lessons

Radio Lessons

Audio Cassette Lessons

Slides with Sound

Films |

Correspondence Lessons

Computer Lessons

Printed Materials (Books, Magazines, etc.)

Video Cassette Lessons

12, LEARNING MODE
Group Discussion

Lectures

Indepedent Study

Presenting a Seminar

Group Prdject

Lorrespondence Course

13. LOCATION
CEGEP/College Building

Home

University Building

Learning Labs (T.v., Radio, l"apes. Printed
Materials, Computer)

Ipdustrial Training Facility

Local Nefghbouthood Centre (*Y", Church ...)
Management & Sales Training Facility

\
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